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July 9, 2021

VIA Electronic Mail: tom.luster@coastal.ca.gov
Mr. Tom Luster
California Coastal Commission
Energy and Ocean Resources Unit
45 Fremont Street, Suite 2000
San Francisco, CA 94105-2219
RE:

2021 Coastal Development Permit Application for the Huntington Beach Desalination
Project

Dear Tom:
Enclosed please find Poseidon Resources’ (Surfside) LLC’s (“Poseidon”) Coastal Development
Permit (“CDP”) application for the proposed Huntington Beach Desalination Project (“Project”).
The Project description included in the CDP application has been revised per the terms of the
October 2016 Memorandum of Understanding (“MOU”) between Poseidon and Coastal
Commission staff and the Interagency Permit Sequencing Agreement, and the environmental
analyses prepared in support of the recent Project approvals and permits issued by the California
State Lands Commission (i.e., 2017 Final Supplemental Environmental Impact Report and Lease
Amendment) and by the Santa Ana Regional Water Quality Control Board (“SARWQCB”) (i.e.,
Order R8-2021-0011; NPDES NO. CA8000403 and CEQA Addendum) within the Coastal Zone
and related to the proposed Project.
Thank you for your letter dated June 29, 2021, providing Commission staff’s questions and
comments about Poseidon’s CDP application. Enclosed with this cover letter and CDP
application are brief responses to your letter [See cover letter Exhibit A].
Procedural Background
The subject of this CDP application is the development proposed for that portion of the Project
that are within the Commission’s retained jurisdiction. Other portions of the Project are subject
to the City of Huntington Beach’s (“City”) certified Local Coastal Program (“LCP”) for which a
CDP was approved, and is now on appeal to the Coastal Commission, as described below. The
remaining portions of the Project are outside the Coastal Zone.1
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See the explanation of the product water distribution system found in this cover letter and the Project description
contained within the application package.

On September 20, 2010, the City approved a CDP (No. 10-1014) authorizing development of
those Project components that are within the City’s Coastal Zone jurisdiction.2 The City’s CDP
approval was subsequently appealed to the Commission (Appeal No. A-5-HNB-10-225)
(“Appealed CDP”). On November 17, 2010, the Commission found that the Appealed CDP
presented a substantial issue regarding consistency with the LCP and/or the Coastal Act’s public
access and recreation policies. On April 8, 2011, Poseidon amended its May 2006 CDP
application (CDP Application No. E-06-007) for that portion of the Project within the
Commission’s retained jurisdiction (“2011 Original Jurisdiction Application”). Pursuant to
Section 13058 of the Coastal Act Regulations,3 Commission staff consolidated the 2011 Original
Jurisdiction Application and the Appealed CDP and held a permit hearing on both applications
on November 13, 2013.
The Commission’s November 2013 hearing was to determine whether to issue a CDP to
Poseidon for the offshore portions of its proposed project and to determine how to resolve the
Appealed CDP. At that hearing, Commission staff recommended that the Commission
conditionally approve both CDPs with a requirement that Poseidon construct a sub-seafloor
seawater intake system unless Poseidon presented additional information showing that intake
method to be infeasible. Near the end of the hearing, Commissioners recommended that
Poseidon and Commission staff work together to develop independent verification of whether
any of several subsurface intake designs would be feasible for this Project. Poseidon then
withdrew its CDP application and the Commission voted to continue the appeal of the Appealed
CDP. The Commission’s consideration of the Appealed CDP was stayed by the Commission
pending completion of an independent evaluation of the feasibility of alternative subsurface
seawater intake technologies.
Poseidon resubmitted its CDP application on September 1, 2015, after the Commission’s
Independent Scientific & Technical Advisory Panel (“ISTAP”) issued two reports finding that
subsurface intakes were infeasible at the project site4. Commission staff deemed the application
complete on April 1, 2016, and subsequently requested Poseidon to withdraw its CDP
application before the planned September 2016 CDP hearing in order for the SARWQCB to first
determine that the proposed Project, as modified in the 2015 CDP application, complied with the
State Water Board’s 2015 Ocean Plan Amendment (“Desalination Amendment”). Commission
staff’s justification for the requested application withdrawal was to ensure that the same project
description was considered by all the permitting agencies thereby minimizing the potential for
conflicting permit conditions that could require agencies to re-evaluate prior approvals.
Per Commission staff’s request, Poseidon withdrew its deemed complete CDP application on
October 13, 2016, in concert with the execution of the 2016 MOU between Poseidon and
2

The City also approved Tentative Parcel Map No. 10-013, and Conditional Use Permit No. 02-04. The approval
included findings that the project conformed to applicable policies of the LCP and included a number of conditions
of approval. Previously, on September 7, 2010, the City certified the Final Supplemental Environmental Impact
Report for the project that included a number of mitigation measures.
3
See Cal. Code Regs., tit. 14, § 13058.
4
Order R8-2021-0011; NPDES NO. CA8000403 adopted by the Santa Ana Regional Water Quality Control Board
on April 29, 2021 also finds subsurface seawater intakes to be infeasible.
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Commission staff [See Attachment 1] and the Interagency Permit Sequencing Agreement [See
Attachment 2] designed to ensure a timely and certain process for the final permitting of the
proposed Project.
In light of the Coastal Commission staff’s commitments in the 2016 MOU and Interagency
Permit Sequencing Agreement and the April 29, 2021, adoption by the SARWQCB of the
Project’s amended and renewed NPDES Permit and California Water Code section 13142.5(b)
and Desalination Amendment compliance determination, Poseidon is once again submitting a
CDP application for your consideration and processing. Consistent with the Coastal
Commission’s previous direction, as well as the Coastal Act Regulations, we understand
Commission staff will again consolidate consideration of the 2021 CDP Application and
Appealed CDP.
This is Poseidon’s third CDP application for the proposed Project with the prior two applications
being deemed complete by Commission staff in 2013 and 20165. Through the submittal of this
CDP application, we request that all the documentation submitted to the Commission since the
original 2006 CDP application be included and considered a part of the administrative record for
this 2021 CDP Application along with the administrative records associated with State Lands
Commission’s 2017 Lease Amendment and SARWQCB’s 2021 NPDES Permit and California
Water Code section 13142.5(b) compliance determination. Please find a list of key documents
[See Attachment 3] previously submitted to the Commission, all of which are incorporated by
reference and made a part of the 2021 CDP Application submittal.
Project Description Updates
Offshore seawater intake and discharge technologies
In order to minimize the intake and mortality of all forms of marine life, Poseidon will
modernize the existing AES Huntington Beach Generating Station’s seawater intake structure
with 1-millimeter wedgewire screens with a through-screen velocity of no more than 0.5 feet per
second. This enhanced seawater intake technology has been found by the SARWQCB to be the
best available and feasible technology to minimize the intake and mortality of all forms of
marine life in compliance with the State Water Board’s Desalination Amendment. A detailed
description of the approved seawater intake technology and its environmental analysis and can
be found in the SLC’s 2017 Final Supplemental Environmental Impact Report and Lease
Amendment and in the SARWQCB’s Order R8-2021-0011; NPDES NO. CA8000403.
The existing AES Huntington Beach Generating Station’s seawater discharge pipe will be
retrofitted with a linear brine diffuser which is required by the Desalination Amendment and has
been determined to be the best available technology feasible by the SARWQCB to minimize the
intake and mortality of all forms of marine life. A detailed description of the approved seawater

See Coastal Commission’s administrative record for previous applications submitted in 2006 and 2015 and deemed
complete in 2013 and 2016.
5
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discharge technology and its environmental analysis can be found in the SARWQCB’s Order
R8-2021-0011; NPDES NO. CA8000403 and the SARWQCB’s CEQA Addendum.
Onshore Project features
Subsequent to Project approval and 2010 FSEIR certification and 2012 Consistency
Determination by the City and the prior 2015 CDP application, minor refinements to a few
landside project components are considered. The proposed landside refinements involve the
addition of an emergency generator, revisions to the original grading plan and revisions to the
electrical substation component.
The updated grading plan, from the 2010 FSEIR, includes a slight reconfiguration of the layout
on the project site, removal of the external berms, retention of the majority of the soil from the
berms on site resulting in increased elevation of the pads for the eastern portion of the project
site that will help in protecting facilities on the project site and surrounding coastal resources
from coastal flooding hazards [See Attachments 7, 8, and 13].
Project Compliance with LCP and Coastal Act Policies
The Project’s proposed site, design, technology and mitigation measures as approved by the SLC
and SARWQCB will ensure compliance with all provisions of the Local Coastal Program and
Coastal Act that apply to desalination facilities including:
Section 30230: “Marine resources shall be maintained, enhanced, and, where feasible, restored.
Special protection shall be given to areas and species of special biological or economic
significance. Uses of the marine environment shall be carried out in a manner that will sustain
the biological productivity of coastal waters and that will maintain healthy populations of all
species of marine organisms adequate for long-term commercial, recreational, scientific, and
educational purposes.”
Section 30231: “The biological productivity and the quality of coastal waters, streams, wetlands,
estuaries, and lakes appropriate to maintain optimum populations of marine organisms and for
the protection of human health shall be maintained and, where feasible, restored through, among
other means, minimizing adverse effects of waste water discharges and entrainment, controlling
runoff, preventing depletion of ground water supplies and substantial interference with surface
waterflow, encouraging waste water reclamation, maintaining natural vegetation buffer areas
that protect riparian habitats, and minimizing alteration of natural streams.”
Section 30260: “Coastal-dependent industrial facilities shall be encouraged to locate or expand
within existing sites and shall be permitted reasonable long-term growth where consistent with
this division. However, where new or expanded coastal-dependent industrial facilities cannot
feasibly be accommodated consistent with other policies of this division, they may nonetheless be
permitted in accordance with this section and Sections 30261 and 30262 if (1) alternative
locations are infeasible or more environmentally damaging; (2) to do otherwise would adversely
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affect the public welfare; and (3) adverse environmental effects are mitigated to the maximum
extent feasible.”
The relevant policies from the City’s Local Coastal Program include:
C.1.1.1.: With the exception of hazardous industrial development, new development shall be
encouraged to be located within, contiguous or in close proximity to, existing developed areas
able to accommodate it or, where such areas are not able to accommodate it, in other areas with
adequate public services, and where it will not have significant adverse effects, either
individually or cumulatively, on coastal resources.
C 1.1.2: Coastal dependent developments shall have priority over other developments on or near
the shoreline. Coastal-related developments should be accommodated within reasonable
proximity of the coastal-dependent uses they support.
C 6.1.1: Require that new development include mitigation measures to enhance water quality, if
feasible; and, at a minimum, prevent the degradation of water quality of groundwater basins,
wetlands, and surface water.
C 6.1.2: Marine resources shall be maintained, enhanced, and where feasible, restored. Special
protection shall be given to areas and species of special biological or economic significance.
C 6.1.3: Uses of the marine environment shall be carried out in a manner that will sustain the
biological productivity of coastal waters and that will maintain healthy populations of all species
of marine organisms adequate for long-term commercial, recreational, scientific, and educational
purposes.
C 6.1.4: The biological productivity and the quality of coastal waters, streams, wetlands,
estuaries, and lakes appropriate to maintain organisms and for the protection of human health
shall be maintained and, where feasible, restored.
Marine Resources and Mitigation
The proposed Project is a Coastal-dependent industrial facility6 and not located within a Marine
Protected Area or Area of Special Biological Significance. Consistent with Coastal Act Section
30260 and LCP Policy C.1.1.1, the Project will be developed within an existing industrial site,
and per Section 30250 the Project is located within an existing developed area able to
accommodate it, and service it with adequate public services No threatened or endangered
species were found in entrainment surveys conducted at the site, and the potential entrainment of
commercially or recreationally valuable species will be very uncommon.7 The Project’s
implementation of the Best Available Technology for the intake and discharge of seawater will
6

CDP (No. 10-1014) Findings of fact and Statement of Overriding Considerations, 1.C.
“Entrainment and Impingement Effects from Operation of the Huntington Beach Desalination Facility in Standalone Mode”; Tenera Environmental, February 2011.
7
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reduce the volume and velocity of intake water compared to the previously analyzed project and
therefore minimize adverse effects of entrainment.8 Consequently, prior to the implementation of
the SARWQCB-approved Marine Life Mitigation Plan (“MLMP”), the proposed Project will not
affect the ability to maintain marine resources necessary to sustain the biological productivity of
coastal waters and will maintain healthy populations of all species of marine organisms adequate
for long-term commercial, recreational, scientific, and educational purposes.9
Pursuant to the Project’s compliance with California Water Code section 13142.5(b) and the
Desalination Amendment, the Project’s MLMP consists of five (5) projects that will create,
restore and preserve valuable coastal habitat including four projects inside the Bolsa Chica
Wetlands Complex and an over 41-acre artificial rocky reef off the coast of Palos Verdes.
Collectively these projects will provide over 100 acres of awarded mitigation credit while
benefitting over 513 acres of actual coastal habitat.
Because the landside development is located within an existing industrial facility and will not
require expansion of the development footprint beyond areas that have already been developed, it
avoids and minimizes any potential impacts on coastal resource habitats, such as wetlands or
riparian areas.
In combination with the best available and feasible facility site, design and technology features,
the implementation of the MLMP will allow for the marine resources to be enhanced and
restored and adverse environmental effects mitigated to the maximum extent feasible consistent
with Coastal Act Chapter 3 policies, the requirements of the Coastal Act, and the policies of the
City’s Local Coastal Program. [See Attachment 9]
Site Hazards
The Coastal Act (Pub. Res. Code Section 30253) requires that “new development shall . . . (a)
Minimize risks to life and property in areas of high geologic, flood, and fire hazard; and (b)
Assure stability and structural integrity, and neither create nor contribute significantly to
erosion, geologic instability, or destruction of the site or surrounding area or in any way require
the construction of protective devices that would substantially alter natural landforms along
bluffs and cliffs.”
The hazard provisions in the Local Coastal Program (LCP), the Coastal Act and the Coastal Act
regulations do not expressly prohibit development in areas of hazard risk [See Attachment 9 for a
more detailed assessment of LCP hazard policy compliance]. Further, the fundamental Coastal
“Entrainment occurs when organisms are drawn in with the source water and transported into the system. In the
context of desalination intakes, organisms may be trapped or entrained in the source water as it is drawn into the
facility for processing. Studies have shown that organisms do not survive entrainment. (U.S. EPA 2011; Pankratz
2004) Mortality via entrainment occurs as a result of shearing and compressive forces within pumps, exposure to
high pressures and temperature occurring during processing, and osmotic shock from exposure to significantly
higher salinities during processing and discharge.” Desalination Amendment, SED, page 17.
9
Subsequent Environmental Impact Report (SEIR) Findings of Fact and Statement of Overriding Considerations,
Page 29.
8
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Act policy concerning these issues seeks to “minimize risks to life and property.” Therefore, the
issue before the Commission is not whether the Project site would be subject to some level of
flooding or inundation10 or seismic activity, but whether there would be property damage and
risk to life as a result of flooding or inundation or seismic activity. Furthermore, the Coastal Act
(Pub. Res. Code Section 30253) addresses hazard risk. A site subject to environmental hazards
does not mean development on the site will be vulnerable to environmental risks such as
earthquakes or sea level rise.11
Poseidon has thoroughly studied and analyzed the potential impacts to the Project and from the
Project’s proposed design on nearby coastal resources in the event of a coastal hazard event, such
as a flood or tsunami, or geotechnical hazard, such as an earthquake. In 2013, Poseidon retained
Geosyntec Consulting to prepare a site-specific Geotechnical Hazards Assessment Report
addressing geologic hazards, project stability, and tsunami hazards and risks. To confirm the
conclusions provided in the Geosyntec Report and provide additional analysis and recommended
Project design mitigation measures, in 2013 Poseidon commissioned Tetra Tech to prepare a
proposed Seismic, Tsunami and Flood Design Mitigation and Emergency Response Plan
(“Hazard Response Plan”). These comprehensive analyses evaluated worst-case hazard risk as
requested by Commission staff and provided a plan to minimize the hazard risks as required by
the Coastal Act. The analyses demonstrate that even extreme coastal and geotechnical hazard
worst-case scenarios are not expected to present a significant risk to the Project’s structural
stability or to public health and safety.
Over the past several years in consultation with Commission staff, Poseidon has built upon and
updated the 2013 site hazard analysis and provided various draft copies to staff for review and
feedback. Most recently, Commission staff advised Poseidon to expand upon the site hazard
analysis to incorporate the Coastal Commission’s Sea Level Rise Policy Guidance originally
updated in November 2018 and to incorporate the latest sea level rise projections released by the
California Ocean Protection Council (OPC) in 2018 and to reflect a 50-year operating life for the
desalination facility12. Towards this end, enclosed, please find Moffat & Nichol’s 2020 report
entitled Huntington Beach Desalination Project Sea Level Rise Hazard Analysis and Adaptation
Plan and the 2020 Moffat & Nichol report entitled Huntington Beach Desalination Project
Tsunami Flood Assessment [See Attachments 4 and 5]. These two site-specific reports
incorporate the best available sea level rise, coastal flooding hazard and tsunami data and
regulatory guidance and include contributions from some of the state’s foremost subject matter
experts.

10

Flooding is defined as the increased extent of a temporarily wet condition; inundation is defined as the increased
extent of a permanently wet condition. See California Coastal Commission (June 4, 2019).
11
“Hazard exposure” and “risk” are very different concepts. Flooding risk, for example, refers to the risk of damage
from flooding to a building (Flooding risk = probability of hazard exposure × consequence of damage to building).
A site subject to flooding but where such an event would cause little or no damage or disruption (consequence)
would face a low risk from this hazard. A site with a low probability of flooding and low consequence would face a
very low risk from such a hazard.
12
See March 31, 2020 email from Commission staff to Poseidon Water regarding 2019 draft site hazard analysis.
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Moffat & Nichol’s Sea Level Rise Hazard Report evaluated various coastal hazards including
shoreline erosion, king tide (non-storm) flooding, coastal storm flooding, fluvial storm flooding,
tsunami, groundwater daylighting and closed barrier beach flooding. Rather than focus on sea
level rise projected for a single time horizon, as illustrated in the table below the report evaluated
multiple scenarios to account for the uncertainty of sea level rise projections through 2100, a
generation beyond the anticipated 50-year design life of the Project.
SLR scenario
analyzed
feet (cm)

Probability and Timing for each Risk Aversion Profile
Low Risk Aversion
(17% probability)

1.6 (50)

2070

Medium-High Risk
Aversion
(0.5% probability)
2050±

Extreme Risk Aversion
(H++ scenario)

3.3 (100)

2110

2070

2060±

4.9 (150)

2140

2090±

2070±

6.6 (200)

> 2150

2100

2080±

2040±

According to the OPC guidance there is a 99.5% probability sea level rise will not exceed 3.3
feet during the facility’s 50-year design life, and a 98% likelihood that sea level rise will not
exceed 5 feet this century. The 6.6-foot scenario provides a conservative evaluation of potential
impacts beyond the 50-year design life of the facility in 2100 under the Medium-High Risk
scenario and in 2080 under the Extreme Risk scenario (H++), which has no assigned probably of
occurrence.
The City of Huntington Beach has issued a final draft Updated Sea Level Rise Vulnerability
Assessment. The City’s draft report, also prepared by Moffat & Nichol, relies upon the same
SLR data and projections as Poseidon’s Project-specific report. The City’s report does not take
into consideration proposed Project site enhancements but nonetheless concludes sea level riserelated hazards would not pose a risk to life and property [See Attachment 5A - letter from
Moffat & Nichol].
Moffat & Nichol further prepared a detailed site-specific numerical model to simulate flood
depth and speed at the project site and adjacent areas during the ASCE-prescribed Maximum
Considered Tsunami (MCT), which has a return period of 2,475 years. This assessment examines
the potential tsunami flooding effects on the proposed project site under multiple Sea Level Rise
scenarios, in accordance with methods described in the 2019 California Building Code and
ASCE 7-16, Chapter 6.
The 2020 Moffat & Nichols’ reports conclude that the Project site is not vulnerable to any
coastal hazard evaluated through 2100, even when simulating the Maximum Considered
Tsunami in combination with medium to high-risk sea level rise projection of 3.3 feet, which has
a 0.5% probability of occurrence.
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In addition to updating the project’s sea level rise and tsunami hazard assessment, this CDP
application includes the updated seismic analysis requested by Commission staff13 [See
Attachment 6]. The project’s seismic study was initially prepared by Geosyntec in 2013 and
updated as part of the CDP application in 2015. The latest analysis provided by Poseidon builds
upon these past studies and continues to confirm the facility can be safely built and operated
consistent with relevant seismic codes and regulations including LCP and Coastal Act hazard
polices. The facility’s seismic analysis is consistent with the California Energy Commission’s
evaluation and approval of the now-operating AES Huntington Beach Energy Project that shares
the same site and geological and geotechnical characteristics.
The enclosed CDP application Project Description and supporting site plans further illustrate and
elaborate on the Project’s proposed design features (i.e., enhanced grading and elevations,
facility orientation, etc.) to address Coastal Act and LCP site hazard compliance Poseidon has
evaluated the levels of risk that development on this site would be exposed to and consistent with
Coastal Act Section 30253 and the LCP policies, the Project has been designed to minimize risk
to life and property taking into account the geologic and flooding hazards to which the site may
be exposed. [See Attachment 13 and Attachment 22]
Pipeline Distribution System Included in Project Description
Per the suggestion of Commission staff, in addition to the desalination facility, the enclosed CDP
application Project description also includes the portion of the product water pipeline distribution
system that is within the Coastal Zone. Poseidon has a Pipeline Franchise Agreement with the
City of Huntington Beach that provides the proof of legal interest for the portions of the pipeline
within City streets and within the Coastal Zone.14
Pursuant to the 2018 Water Reliability Agreement Term Sheet (the “Term Sheet”) between
Poseidon and the Orange County Water District (“OCWD”), OCWD maintains the option to
finance, own, operate and construct the Project’s product water distribution system within and
outside of the Coastal Zone. OCWD has not made a final determination on the integration of the
product water within its service territory15. However, all product water distribution facilities that
OCWD would require within the Coastal Zone have been analyzed in the City of Huntington
Beach’s 2010 FSEIR. If OCWD and/or another public water agency builds the Project’s product
water distribution system, per the California Code of Regulations (14 CCR Section 13170) and
Coastal Development Permit Standard Conditions, Poseidon plans to convey through assignment
to OCWD and/or any other water agency the necessary permits to construct the portions of the
13

See April 7, 2021 email from Commission staff to Poseidon Water.
Per Commission staff’s previous request, Poseidon provide verification from the City that the Franchise
Agreement remains in effect.
15
See State Lands Commission’s 2017 Lease Amendment and Supplemental Environmental Impact Report
administrative record. See January 8, 2019 Superior Court of California Sacramento County ruling in California
Coastkeeper Alliance, California Coastal Protection Network and Orange County Coastkeeper v. California State
Lands Commission. See Court of Appeal of the State of California Third Appellate District ruling in California
Coastkeeper Alliance et al., v. California State Lands Commission published ruling dated May 7, 2021.
14
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distribution system within the Coastal Zone and within the City of Huntington Beach’s Local
Coastal Program jurisdiction. In addition, if OCWD and/or any other water agency owns the
pipeline, it has all the legal rights of a public water agency to locate pipelines in any street or
public right of way.
Other New Reports
The enclosed application also includes a site assessment update memorandum [See Attachment 7]
and an updated cumulative impacts analysis [See Attachment 8] augmenting the cumulative
impacts analysis provided to the Commission as part of the 2015 CDP application and the more
recent cumulative impacts analysis found in the State Lands Commission’s 2017 certified FSEIR.
In addition to the updated cumulative impacts analysis, the memo also provides a description of
the modifications to the landside improvements – specifically the relocation of the onsite Southern
California Edison substation and supporting transmission facilities and grading modifications.
Conclusion
Poseidon greatly appreciates all the time and effort Commission staff has dedicated to the review
of the proposed Huntington Beach Desalination Project over the many years since the CDP
application was first submitted in May of 2006. Per our recent discussion, Poseidon is foregoing
a request that Commission staff deem the application complete and schedule a CDP hearing 90
days after the SARWQCB’s April 29, 2021, adoption of the NPDES permit pursuant to the terms
of the MOU and Interagency Permit Sequencing Agreement.
Instead, we are submitting this 2021 CDP application without the required application fee as you
have suggested during our prior conference calls, which will necessitate staff deeming the
application incomplete at this time. We appreciate Commission staff’s proposal to schedule biweekly meetings starting later in July. This approach will afford us time to work together on a
staff recommendation and appropriate and feasible CDP conditions prior to a Commission
hearing. In this regard, we ask that staff consult with the Commission chairman and set a date
for a CDP hearing later in the fall 2021 and no later than 90 days following Poseidon’s payment
of the CDP application fee.
Thank you again for your continued cooperation and coordination.
Sincerely,

Scott Maloni
Vice President, Poseidon Water
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Enclosures
cc: Susan Hori, Manatt
cc: DJ Moore, Latham & Watkins
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Exhibit A
Responses to California Coastal Commission staff’s June 29, 2021 letter regarding the
proposed Huntington Beach Desalination Project’s CDP Application

1) Other approvals and legal interest in project-related properties: Our 2013 staff report
identified the need for Poseidon to provide documentation of several other approvals, along with
its proof of legal interest in project-related properties. We are interested in knowing the status of
the following: • From the City of Huntington Beach – an updated Conditional Use Permit,
Franchise Agreement, Water Purchase Agreement, and/or Owner Participation Agreement. •
From CA Department of Parks and Recreation – a grant of easement for use of the power plant
intake and outfall structures beneath Huntington State Beach. • From other project-involved
landowners – proof of legal interest (ownership, easements, leases, etc.) from landowners at the
project site and along portions of the proposed pipeline route within the City’s coastal zone. If
Poseidon has already received any of these approvals, please include them with the CDP
application.
Response: After the publication of the Commission staff’s 2013 staff report, Poseidon withdrew
and then resubmitted its CDP application on September 1, 2015. At the request of Commission
staff, during the most recent CDP application process Poseidon provided copies of all the
necessary permits, approvals, and proof of legal interest in project-related properties necessary
for the Commission to approve the CDP (please see November 9, 2015, response to Commission
staff’s notice of incomplete application). There has been no change to the status of the permits
and approvals identified in the Commission staff’s June 29, 2021 correspondence.
A copy of the most current 2018 Water Purchase Agreement term sheet between Poseidon Water
and the Orange County Water District is included with this CDP application [see attachment 24d.

2) Updated information about previously proposed project plans: Our 2013 staff report
recommended that Poseidon submit several plans prior to issuance of a CDP. Will Poseidon’s
submittal provide any more recent updates on the plans listed in that 2013 report? These plans
include: • Hazardous materials – a Phase II Hazardous Materials Investigation, draft or final
Remedial Action Plan, etc. • Geotechnical Investigation Plan (per SEIR’s Mitigation Measures
GEO-1 & GEO-2). • Sound Mitigation Plan. • Avian Species Protection Plan.
Response: The project plans identified by staff are prepared in ordinary course after permit
approval and prior to facility construction. Poseidon intends to prepare these reports and
proposes that they be provided to the Commission staff for review as a condition of the CDP
prior to facility construction.

3) Facility layout and operations:
• Measures to address indirect noise/vibration impacts to nearby wetlands/Environmentally
Sensitive Habitat Areas (“ESHA”): Our 2013 staff report identified several noise/vibrationrelated impacts to nearby areas of wetlands and ESHA. Will Poseidon’s submittals identify any
changes to its previously proposed project layout or operations – e.g., sound walls, relocation of
noise generating equipment, etc. – to address these types of impacts?
Response: Pursuant to the City of Huntington Beach’s 2010 certified Subsequent
Environmental Impact and Local Coastal Development Permit, the proposed desalination project
is being designed to avoid any significant noise impacts to nearby wetlands or any other sensitive
receptors related to facility operations (see Seawater Desalination Project SCH# 2001051092
Findings of Facts and Statement of Overriding Considerations pages 48-49). Poseidon is not
proposing any changes to the project design, layout or operations that would change the finding
that the direct or indirect noise/vibration impacts to adjacent wetlands and sensitive receptors
will be avoided.
• Changes to treatment processes: We understand that local water districts have identified
several water chemistry and water quality issues that could arise if Poseidon’s water is put into
existing water distribution systems or is injected into the Orange County Groundwater Basin.
The current distribution alternatives all show that Poseidon is expected to rely, in part, on these
existing distribution systems and that all or some of its water would be injected into the
Groundwater Basin. How does Poseidon intend to address these issues? For example, will
Poseidon’s submittals identify any changes to its previously-proposed treatment processes that
would involve modifying the proposed facility layout or its operations – e.g., adding or
modifying structures to provide for different or additional treatment methods (such as full or
partial second-pass), additional chemical use or storage, etc.?
Response: The Project has already received a conditional permit from the California
Department of Drinking Water (DDW) ensuring the facility will provide potable water meeting
or exceeding all state and federal drinking water standards. The proposed facility already
incorporates the necessary treatment methods and there is no need for Poseidon to make any
changes to the desalination facility’s proposed design or treatment processes in order to meet
DDW standards or to address the specific drinking water chemistry considerations of local water
agencies. The facility will comply with the product water quality standards as identified in the
2018 Water Purchase Agreement term sheet with the Orange County Water District, which will
be measured within the fence line boundary of the desalination facility, as is the case with the
Claude “Bud” Lewis Carlsbad Desalination Plant.
Finally, no final determination has been made by the Orange County Water District as to how it
will integrate the product water into its service territory. However, under every possible
distribution scenario all the desalinated water distribution facilities necessary within the Coastal
Zone were evaluated in the City of Huntington Beach’s 2010 FSEIR and included in this CDP
application as part of the project description.

4) Onsite wetlands:
Will Poseidon’s submittal address the previous adverse effects on, and proposed fill of, Coastal
Act-jurisdictional wetlands within its project footprint and identify a proposed mitigation
approach that is consistent with LCP requirements? Our 2013 staff report identified several
acres of on-site wetlands that were adversely affected previously, that Poseidon’s project would
permanently fill, and for which Poseidon would take responsibility for mitigating. As noted in
our 2013 staff report, the Commission typically requires wetland mitigation at no less than a 4:1
ratio.
Response: The City of Huntington Beach’s 2010 certified Subsequent Environmental Impact
and approved Local Coastal Development Permit found that the conditions on the project site do
not meet the parameters necessary to constitute wetlands. Subsequent to the publication of the
Commission staff’s 2013 report, the same findings were made by the California Energy
Commission in its 2014 and 2017 approvals of the Huntington Beach Generating Stations
Energy Project.
Nonetheless, Coastal Commission’s July 9, 2014, staff report states “Regarding the AES tank
farm area, we understand that it is currently devoid of wetland characteristics; however, as
noted above, AES’s removal of wetland vegetation in that area several years ago is the subject of
a Commission enforcement action.” Poseidon is prepared to work with Commission staff and
AES to address any necessary and appropriate measures for the desalination facility to comply
with relevant LCP polices.
5) Required wetland/ESHA buffers:
The east side of Poseidon’s site just outside the proposed facility footprint is an area of tidally
influenced wetlands and associated ESHA that support listed sensitive species. The LCP requires
a minimum 100-foot buffer unless a lesser buffer is justified based on several factors and after
review by CDFW. As described in our 2013 staff report and in 2015 correspondence, CDFW
supports no less than a 100-foot buffer and preferably a 300-foot buffer for passerine or
sensitive species that exist at the adjacent wetlands. As currently proposed, Poseidon’s project
does not include the required buffers. Will Poseidon be proposing a modified project footprint to
include the required buffers?
Response: Please see the site plan depicting the Project boundary enclosed with the CDP
application [Attachment 22c]. The eastern boundary of the desalination facility is more than 100
feet away from the restored portions of the Magnolia Marsh. Furthermore, the enclosed City of
Huntington Beach LCP sensitive habitats map [Exhibit A-1] illustrates that there are no ESHA
within 100 feet of the boundary of the proposed desalination facility.
It should be noted that the recently built AES Huntington Beach Energy Project is located
between the proposed desalination facility and Magnolia Marsh, which is closer to the marsh and
was built and is now operating without impacts to the adjacent Magnolia Marsh. We look
forward to working with Commission staff to ensure appropriate and feasible desalination

facility construction and operating measures are taken in consideration of the restored Magnolia
Marsh.
6) Seismic hazards:
Since 2013, seismic hazards at the site have increased. For example, recent analyses
and nearby projects identify the area’s Newport-Inglewood Fault Zone/NewportInglewood-Rose Canyon Fault System as being capable of a Maximum Credible Earthquake in
the range of at least magnitude 7.4-7.5.4 The LCP requires that new development be designed to
ensure stability and structural integrity, to withstand ground shaking, and other similar
provisions. To demonstrate consistency with Coastal Act and LCP policies, will Poseidon’s
submittal identify new design measures Poseidon will implement to ensure its proposed project
would continue to function after experiencing this increased range of seismic hazards?
Response: Since the publication of its 2013 staff report, Poseidon has provided extensive sitespecific seismic data and analysis to Commission staff at its request (See Poseidon’s November
9, 2015 response to Commission staff’s notice of incomplete application). On April 7, 2020,
Commission staff suggested Poseidon update its seismic hazard analysis to reflect updated
information and guidance. Enclosed with this CDP application please see Attachment 6
responding to Commission staff’s request. The updated seismic hazard analysis concludes that
the most current, worst case seismic risks have been evaluated and the necessary design
measures to comply with relevant Coastal Act and LCP policies can be found in the Seismic,
Tsunami and Flood Design Mitigation and Emergency Response Plan (“Hazard Response Plan”)
previously provided to Commission staff.
7) Tsunami hazards:
Scientific predictions of sea level rise and tsunami risk have changed since 2013, with
the most recent guidance from the State of California on evaluating tsunami risk and
sea level rise recommend planning for an expected tsunami runup elevation of between
about 12 and 15 feet NAVD88, plus predicted sea level (“SLR”) rise elevations of 3.5’
by 2050, between 4.3’ and 6.4’ by 2080, and up to 13.8’ by 2120. Will Poseidon be
updating its submittal to address these increased risks? For example, will the submittal
identify design and operational measures Poseidon will implement to address increased
sea level rise and tsunami hazards? Will the submittal provide assurance that these
measures will not include shoreline protective devices (which the LCP prohibits at this
location)? Will the submittal identify measures Poseidon will implement to prevent or
reduce tsunami damage and risks to human safety at its proposed project site and at
adjacent development?
Response: Enclosed with this CDP application please find Moffat & Nichol’s updated 2020
report entitled Huntington Beach Desalination Project Tsunami Flood Assessment [See
Attachment 5]. This report provides a site-specific tsunami hazard assessment relying on a
model prepared by some of the state’s foremost subject matter experts.

In order to demonstrate compliance with Coastal Act and LCP policies, a detailed numerical
model was used to simulate flood depth and speed at the project site and adjacent areas during
the ASCE-prescribed Maximum Considered Tsunami (MCT), which has a return period of 2,475
years. This assessment examines the potential tsunami flooding effects on the proposed project
site under multiple SLR scenarios, in accordance with methods described in the 2019 California
Building Code and ASCE 7-16, Chapter 6.
The report concludes the modeled tsunami flood, while extremely unlikely, represents the worstcase flooding hazard at the site and yet would not pose a substantial risk to property damage or
the loss of life. Poseidon is proposing to elevate the finished floor elevations to 14-16 ft
NAVD88 and design the facility consistent with the Seismic, Tsunami and Flood Design
Mitigation and Emergency Response Plan (“Hazard Response Plan”), however, the project site is
over 2,000 feet from the shoreline and across Pacific Coast Highway and no shoreline protective
devices are proposed or necessary to protect the site.
8) Flood hazards:
How will Poseidon’s proposed project address impacts related to flood hazards? For
example, will Poseidon’s submittal identify measures it will implement to prevent or
reduce flood damage and risks to human safety and, to the extent feasible, avoid encroachments
into the floodplain, and remove existing floodplain encroachments?
Response: Potential flood hazards at the site have been addressed in numerous studies requested
by Commission staff and provided by Poseidon since the 2013 staff report was published. This
CDP application includes the most recent investigation, the 2020 Moffat & Nichol report entitled
Huntington Beach Desalination Project Sea Level Rise Hazard Analysis and Adaptation Plan
[see Attachment 4]. The Project’s proposed site plan and design measures take into account the
potential worst-case impacts from flooding events and find that the project can be designed, built
and operated in compliance with relevant Coastal Act and LCP policies without encroaching into
floodplains or remove existing floodplain encroachments.

Exhibit A-1
City of Huntington Beach ESHA Map

Attachment:
1. 2016 Memorandum of Understanding between Poseidon
Resources (Surfside) LLC and California Coastal
Commission staff, October 13, 2016

Attachment:
2. Interagency Permit Sequencing Framework Agreement,
October 3, 2016

Attachment:
3. E-06-007, CDP 9-15-1731 and RWQCB NPDES
Permit/Water Code 13142.5(b) Determination Key
Document Submittal List 2006 thru April 2021

CDP E-06-007 Document Submittal List 2006 thru 2013

CDP E-06-007, CDP 9-15-1731 and RWQCB NPDES Permit/Water Code 13142.5(b) Determination
Key Document Submittal List 2006 thru April 2021
CDP E-06-007 Key Document Submittal List 2006 thru 2013
2006
PRC to CCC
19-May-06

Cover Letter
CDP Application
Application
Attachements
1
2
3
4
5
6
7
8

Applicant's Representative List
Project Description & Title Sheet Drawing
Dimension of Project from Architecture drawings
Proof of Applicants Interest in Property
Assesor's Parcel Numbers and Maps
Public Notification Package
Vicinity Map
Project Plans, Site Plans, and Applicable Other Plans
View 1 From Magnolia Street looking North toward the Proposed site
View 2 From HB Channel overpass looking North toward the Proposed Site
View 3 From Newland Overpass looking South toward the Proposed Site
Key Map with Proposed View Locations
Master Site Plan
14 Archetectual Renderings
General Site Plan
Edison and Newland Sections
General Site Access Plan

CDP E-06-007 Document Submittal List 2006 thru 2013

9

Site Grading Plan
Cooling Water Piping AES HB
Recirculated EIR Docs and Comments and Responses
Appendices
A Noise Data, 2004
B Air Quality Data, 2004
C Hydrodynamic Modeling Report, Prepared by Scott A. Jenkins Consulting, January 2005
D Pressure Surge Analysis, Prepared by Flow Science, February 2005
E Watershed Sanitary Survey, Prepared by Archibald and Wallberg Consultants, January
2002
F Marine Biological Analysis, Prepared by MBC Applied Environmental Sciences, June
2001
G Preliminary Pipeline Assessment, Prepared by Carollo Engineers, August 2001.
H Preliminary Review of Geological Constraints and Geologic Hazards,
Huntington Beach Desalination Report, Prepared by D. Scott Magorien, CEG, September 2002
(Desalination Project Site)
I Preliminary Review of Geological Constraints and Geologic Hazards,
Huntington Beach Desalination Report, Prepared by D. Scott Magorien, CEG, September 2002
(Aboveground Water Storage Tank)
J Correspondance
K RO Membrane Cleaning Solution Discharge Test Stream Data, Prepared by Poseidon
Resources, May 2002
L Biological Constraints Survey for the OC-44 Underground Booster Pump Station, Prepared by
BonTerra Consulting, March 2002
M Historical/Archeological Resources Survey Report for the OC-44 Underground Booster Pump Station,
Prepared by CRM Tech., June 2002
N Disinfection Byproduct Formation Study, Prepared by McGuire Environmental
Consultants, November 2004
O Distribution System Corrosion Control Study, Prepared by McGuire Environmental
Consultants, September 2002
P Growth Assessment and General Plan Evaluation, Prepared by LSA Associates, Inc.,
October 2004

CDP E-06-007 Document Submittal List 2006 thru 2013
Q
R
S
T
U
V
W

X

Report on Local and Regional Power Requirements and Generation Resources,
Prepared by Navigant Consulting, December 2004
Local Alternative Site Investigation, Carollo Enginerres, October 2004
Marine Biological Considerations, Prepared by Jeffrey B. Graham, August 2004.
Intake Effects Assessment, Prepared by Tenera Environmental, February 2010
Receiving Water Chemistry and Quality Report, Prepared by Jeffrey B. Graham, PHD,
October 2004
Preliminary Seismic Assessment, Prepared by GeoLogic Associates, August 2002
Supplemental Report on the Effects of a Retrofitted Diffuser on the Discharge Outfall for
the Ocean Desalination Project at Huntington Beach, CA, Prepared by Scott A. Jenkins
Consulting, January 2005
Desalination Facilities Locted Throughout the World
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Verification of All Other Permits, Permissions or Approvals for or Granted by Public Agencies
EIR Resolution
Findings Of Facts
MMRP
CDP
CUP w Findings and Conditions of Approval
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Filing Fee

CCC to PRC
NOI 1
20-Jun-06
PRC to CCC
Response
17-Oct-06

Attachements
1
2
3
4
5

RWQCB Permit September 2006
AES HBGS I &E Study - Final Report - April 2005
HB Desal Facility - Intake Effects Assessment - August 31, 2005
Note on Concentrated sewater dilution on the seafloof for the Project - Jenkins- Ootober 16, 2006
Salinity Tolerance Investigations: A Supplenmental Report for the Project - LePage - Sept 21, 2004

CDP E-06-007 Document Submittal List 2006 thru 2013
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

California Water Plan - DWR - December 2005
2003 IRP - MWD - July 13, 2004 Board Meeting
Ocean Water Desal Program, Conceptual Development Paper - OCWD & MWDOC - October 2003
Unit Cost of Desal - Shahid Caudhry - Slides
Tech Memo on Feasibility of Vertical Extraction Wells for Project - PSOMAS Ground Discharge: Potential Association with Fecal Indicator Bacteria in the Surf Zone - Article - Boehm,
Shellenbarger, Paytan,
Seawater and Brakish Water Desaliantion in the Middle East, North Africa and Central Asia - Netherlands,
France - December 2004
Deal Challenges and Consideration when Using Coastal Aquifers for Desal - Article - Nikolay Voutchkov P.E.,
D.E.E, September 2006
Proposed Pipeline Alignment Map
OPA - City of HB and PRC - Feburary 9, 2006
Letter from HB to Sandra Genis regarding CUP - Feburary 6, 2006
Letter from AES, Pendrgraft to Donna Stone regarding HBGD Condition of Certification Emergancy 3, July 1,
2004
Hamilton and Buschard Pipeline Crossing Plan
Computer Modeling of Delivery System - Carollo - December 23, 2002
Map Showing the Approxiamte Distribution of Desal Water Planning Year 2010
Regional UWMP - MWD - November 2005
IRP Implemetation Report - MWD - Ocotber 10, 2006 Board Meeting
State Legislature Report on Achievements in Conservation, Recyclin, and Groundwater Recovery - MWD February 2006
2005 UWMP - MWDOC - December 21, 2005

2007
CCC to PRC
NOI 2
16-Nov-06
PRC to CCC
Response

Attachements

CDP E-06-007 Document Submittal List 2006 thru 2013
26-Feb-07

1
2
3
4

5

6
7
8

9

Lawsuit Surfrider, Sierra Club, etc vs PRC - Decision - Janurary 5, 2007
Letter from City of HB, Mary Beth, to CCC, Tom Luster Regarding land use designation for Public 8-Feb-07
Letter from AES, Eric Pendergraft to CCC, Tom Luster Regarding AES' Master Plan and Project
Geotechnical/Hydrogeologic Report - February 2007
A Preliminary Seismic Assessment for Project - GeoLogic Associates - November 2002
B Preliminary Geotechnical Assessment, Southeast Reservoir Site Acquisition - Geological Associates May 24, 2002
Soil and Groundwater Hazardous Materials Investigation Report - February, 2007
A Excerpts from HBGS Phase II Environmental Site Assessment - CH2MHill, 1997
B Focused Site Investigation Report, SE Resevoir Site Acquisition - Bryan Stirrat & Associates - May
2002
Remedial Action Work Plan (RAP) & Health and Safety plan - Targhee - January 2007
Frac-out Contingency Plan for Directional Drilling of Product Water Pipeline Crossings -January 2007
Spill Prevention and Response Plan - January 2007
A MSDS for Water Treatment Chemicals
B MSDS for Membrane Cleaning Chemicals
C Notification - Reportable Spill Events
Dana Point Desal Project, Expert Opinion on Initial Pilot Test Results of Subsurface Well Intake Completed
by MWDOC 2005-2006 - Nikolay Voutchov, P.E., D.E.E. - February 2007
A Proposal for Professional Engineering Services for Project Engineering Feasibility Report, Dana Point
Desal -Boyle - June 20, 2006
B Deal Challenges and Consideration when Using Coastal Aquifers for Desal - Article - Nikolay
Voutchkov P.E., D.E.E.- September 2006

CCC to PRC
NOI 3
30-Mar-07
PRC to CCC
Response
25-May-07

Attachements
1
2
3

Map of Pipeline Route
City of HB Condition of Approval 5(h)
LOI - Anaheim, Don Calkins - May 11, 2007

CDP E-06-007 Document Submittal List 2006 thru 2013
4
5
6
7
8
9
10
11

Letters of Support - State, Labor, etc
Final Report for Engineering Feasibility Report, Dana Point Desal -Boyle - March, 2007
Technical Progress Report for Under Ocean Floor Seawater Intake and Discharge Demo Project - LBMWD April 15, 2007
Toyobo Co., Ltd., Description of Fukuoka Seawate Desalination Plant
MWDOC, Slant Well Test Report - Geoscience - July 2006
Feasibility of Alternative Seawater Intakes for the Project Tech Memo - PSOMAS - May 2007
CEC Order AES Retool Units 3 & 4
Memorandum of Understanding between AES & Wetlands Conservancy and CEC Staff - January 10, 2007

2008
CCC to PRC
NOI 4
27-Jun-07
PRC to CCC
Response
24-Sep-08

Attachements
SIG cost estimate - Nikolay Voutchkov P.E., D.E.E,- September 2008
Dewatering Plan for Construction Site for Excavation - Tetratech - July 18, 2007

CCC to PRC
NOI 5
23-Oct-08
PRC to CCC
Response
19-Dec-08

Attachements
1
2
3
4

Letter from City of HB, Mary Beth, to CCC, Tom Luster Regarding land use designation for Public - February
2007
Letter from CCC, Tom Luster to PRC, Josie McKinley, NOI - March 30, 2007
Map of the Coastal Zone Boundary & Map of Pipeline Route
CDP Application Appendix B - Local Agency Review Form - May 18, 2006

CDP E-06-007 Document Submittal List 2006 thru 2013
5
6
7
8
9
10
11
12
13

Letter from Dept of Parks and Rec Regarding colocation and waiver conditions - December 26, 2007
Groundwater Dewatering - Tech Memo - Tetratech - December 11, 2008
GHG Emissions Summary Table & Calculations for the amount of Energy required by SWP
Memo of Understanding for Potential Purchase of Water 11 Agencies - May 22, 2008
October 17, 2006 Response to CCC NOI
February 26, 2007 Response to CCC NOI
May 25, 2007 Response to CCC NOI
September 24, 2008 Response to CCC NOI
Lawsuit Surfrider, Sierra Club, etc vs PRC - Decision - Janurary 12, 2007 (same as June 5, 2007 above)

2009
CCC to PRC
NOI 6
21-Jan-09
PRC to CCC
Response
30-Jan-09

Attachements
A
1
2
3
4
5
6
7

CCC to PRC
NOI

Union Tribune Article - January 25, 2009
Determine MWD Water Rate Requirements for Calendar year 2010 - MWD - January 13, 2009 Board
Meeting
MWDOC Submittal to MWD Regarding their 5 Year Water Plan - June 14, 2008 MWDOC Planning and Ops
Committee Info Item
Letter of Support from MWDOC, Kevin Hunt to PRC, Peter MacLaggan - January 27, 2009
Manual of Design for Slow Sand Filtration - AWWA - Research Foundation Energy account Overview - January 23, 2009 (CONFIDENTIAL)
Letter from PRC, Scott Maloni to CCC, Tom Luster Regarding January 14, 2009 Request for Information and
Invitation to Join as Co-Applicant - January 26, 2009
Letter from City of HB, Fred Wilson, to CCC, Tom Luster Regarding Co-applicant notification - January 27,
2009

CDP E-06-007 Document Submittal List 2006 thru 2013
27-Feb-09

2010
State Clearing
House to CCC
20-May-10

Draft Supplemental EIR
Appendices
A Background and History of the HBGS Site, February 2010
B Results of the Biological Constraints Survey for the OC-44 Underground Booster Pump
Station Project Site, Prepared by BonTerra Consulting, February 2010. Results of the
Biological Survey for Options 2 and 3, Prepared by Dudek, February 2010.
C Updated Preliminary Review of Geological Constraints and Geologic Hazards,
Huntington Beach Desalination Report, Prepared by D. Scott Magorien, CEG, February
2010
D Preliminary Seismic Assessment, Prepared by GeoLogic Associates, August 2002
E Air Quality, Memorandum prepared by Torres and Malisos, April 2010
F Noise, Memorandum prepared by Torres and Malisos, February 2010
G Report on Local and Regional Power Requirements and Generation Resources,
Prepared by Navigant Consulting, Inc., December 2004
H Jurisdictional Determination, Prepared by Glenn Lukos Associates, December 2009
I Preliminary Pipeline Assessment, Prepared by Carollo Engineers, August 2001. Technical
memorandum and map prepared by IDModeling, Inc., April 2010
J Phase I Cultural Resources Assessment for the Poseidon Seawater Desalination
Project, Prepared by Bonterra Consulting, December 2009
K Hydrodynamic Modeling Report and supplement, Prepared by Scott A. Jenkins
Consulting, February 2010
L Watershed Sanitary Survey, Prepared by Archibald and Wallberg Consultants, January
2002
M Intake Effects Assessment, Prepared by Tenera Environmental, February 2010

CDP E-06-007 Document Submittal List 2006 thru 2013
N

Receiving Water Chemistry and Quality Report, Prepared by Jeffrey B. Graham, PHD,
October 2004
O Marine Biological Considerations, Prepared by Jeffrey B. Graham, August 2004.
Supplement prepared by Jeffrey B. Graham, February 2010
P Marine Biological Analysis, Prepared by MBC Applied Environmental Sciences, June
2001
Q Huntington Beach Surf Zone Studies
R RO Membrane Cleaning Solution Discharge Test Stream Data, Prepared by Poseidon
Resources, May 2002
S Disinfection Byproduct Formation Study, Prepared by McGuire Environmental
Consultants, November 2004
T Distribution System Corrosion Control Study, Prepared by McGuire Environmental
Consultants, September 2002
U Desalination Facilities Located throughout the World, Prepared by J.B. Graham and N.
Voutchkov, PE, BCEE, April 2010
V Pressure Surge Analysis, Prepared by Northwest Hydraulic Consultants, April 2010
W Energy Minimization and Greenhouse Gas Reduction Plan, Prepared by Poseidon,
February 2010. Memorandum prepared by Kennedy/Jenks Consultants, February 2010
X Growth Assessment and General Plan Evaluation, Prepared by LSA Associates, Inc.,
December 2009
Y Marine Biological Issues for the Huntington Beach Desalination Project and Other Desalination
Facilities, Prepared by J.B. Graham and N. Voutchkov, PE, BCEE, April 2010
Z Local Alternative Site Investigation, October 2004
AA Evaluation of Alternative Desalination Plant Subsurface Intake Technologies, Prepared
by Water Globe Consulting, LLC, March 2010
AB Feasibility of Alternative Seawater intakes for the Huntington Beach Seawater
Desalination Project – Technical Memorandum, Prepared by Psomas, May 2007
AC Supplemental Report on the Effects of a Retrofitted Diffuser on the Discharge Outfall for
the Ocean Desalination Project at Huntington Beach, CA, Prepared by Scott A. Jenkins
Consulting, Updated February 2010
State Clearing
House to CCC

CDP E-06-007 Document Submittal List 2006 thru 2013
1-Aug-10

Final SEIR - Response to Comments and Errata

2011 & 2012
PRC to CCC
8-Apr-11

Letter Submitting Amended Project Description

CCC to PRC
NOI
10-May-11
PRC to CCC
Response
17-Feb-12

Attachements
1
2

3
4
5
6
7
8
9
10
11
12

2 Maps Provided by ACOE RE: Santa Ana River
City of HB Approvals
A Amended CUP No. 02-04 Amendment (Entitlement Plan Amendment No. 10-001)
B Reso No.2010-63 Ceritifying Supplemental EIR No.10-001 (SEIR)
C CDP No.10-014
D Tentative Parcel Map No. 10-130
E OPA between HB and PRC
F Exchange Agreement and Escrow Instructions between HB and PRC
G Franchise Agreement (Ordinance No. 3891)
RWQCB Order No. R8-2012-0007 (NPDES No. CA8000403) February 10, 2012
Figure 3-3a and 3-3b from the SEIR and Costa Mesa General Plan Coastal Zone language
A Letter from MCWD to HB re: comments on the SEIR- dated June 11, 2010
B Letter from MCWD to CCC re: coastal act applicablity - dated February 17, 2009
Letter from Dept of Parks & Rec Re: Confirmation of waiver - dated July 23, 2009
SLC Amendment Lease PRC 1980.1 - authorized February 5, 2007, executed August 31, 2007
Letter from AES to PRC Re: the sale of Units 3 & 4 equipment sale - dated may 17,2011
AES Implementation Plan for HBGS on the statewide OTC Polocy - April 1, 2011
Letter from PRC to CCC Invitation to join as Co-applicant - dated January 26,2009
List of Entities Participating in HB Working Group
Evaluation of Alternative Intake Technologies for the Reduction of I & E Mortality - Arcadis - October 2011

CDP E-06-007 Document Submittal List 2006 thru 2013
13
14
15
16
17
18
19
20
CCC to PRC
NOI
20-Mar-12
20-Jun-12
PRC to CCC
Response
11-Jul-12

Project Intake Effects Assessment, Final Draft, Tenera - November 17,2004
Project I & E Effects for standalone operations, Tenera - February 2011
NPDES Receiving Monitoring Reports for HBGS 2006 thru 2010
Evaluaton of Alternative Plant Subsurface Technologies - Water Globe Consulting - February 2011
GHG Plan - Stringer - April 30, 2010
Letter from PRC to CCC Re: Appeal of the CDP Substantial Issues- dated Novembe 12, 2010
A Letter from MWD to HB, RE: Project Support - dated September 7, 2010
B Letter from MWD to RWQCB RE: Project Support - dated December 6, 2011
Letter from MWDOC to MWD RE: Desal Financial Support - June 23, 2011

Response Revisions

Attachements
1
2
3
4
5
6
7
8
9

Memo on APF calculations - Tenera - June 28, 2012
Wetlands Determination Data - Glenlukos May 13, 2009
GWRS ProjectDevelopment Phase- Development Information Memo #9A Barrier System Modeling/Design
Criteria 100% Submittal - Camp Dresser & McKee - June 2000
A Slant Well Intake System Figure
B Subsurface Seafloor Infiltration Gallery
Alternative Subsurface Intake Designs for Seawater Desal Facilities Presention - Missimer
Primary Pipeline Route Map
2 Maps Provided by ACOE RE: Santa Ana River
Letter from MCWD t CCC RE: Pipeline Route Support - April 24, 2012
Letter from Dept of Parks & Rec Re: Confirmation of waiver - dated April 23, 2012

2013
CCC to PRC
NOI
13-Jul-12

CDP E-06-007 Document Submittal List 2006 thru 2013
PRC to CCC
Response
21-Mar-13

Attachements
A
B
A
C
1
2
3
4

Letter from HB to PRC RE: Brine Discharge Location Revision - dated October 15, 2012
MLMP
Memo on APF calculations - Tenera - June 28, 2012
Application Number E-06-007 CDP Compliance Summary
Geotechnical Hazards Assessment Report - Geosyntec - March 2013
Seismic, Tsunami and Flood Design Mitigation and Emergancy Response Plan - Tetatech Mar-13
Email from CCC to PRC RE:Sesimic Tsunami Presentation - dated March 5, 2013
Letter from HB to PRC RE: zard Mitigation Plan HB's - dated Febuary 26, 2013

CCC to PRC
NOI
9-Aug-12
PRC to CCC
Response
21-Mar-13

Attachements
1
2
3
4
5

Memo from Tetratech to PRC, Review for Site-Specific Hydaulic Conductivit Values dated September 17, 2012
Well Intake Capacity Update Based on 2012 Soil Transmisivity Memorandum, Water Globe Consulting August 2012
Lawsuit Surfrider vs SDRWQCB, PRC Descision - November 30, 2012
Letter from ACOE to PRC RE: Natonwide Permit for Channel Crossings - datd January 18, 2013
Figure 3-3a and 3-3b from the SEIR

CCC to PRC
NOI
22-Apr-13
PRC to CCC
Response
9-May-13

Attachements
A

Summary of Information Provided to CCC

CDP E-06-007 Document Submittal List 2006 thru 2013
B
C
1
2
3
CCC to PRC
6-Jun-13

Compliance of Information Request and Responses for Potential Soil and GW Contamination
Compliance of Information Request and Responses for Alternative Intakes
Memo from Dudek to PRC, Cummulative Construction Analysis for Project and HBGS - May 9, 2013
Confidentiality Agreement between CCC and PRC
Franchise Agreement (Ordinance 3891) - October 4, 2010

Application Deemed Complete Letter

CCC to PRC
12-Jun-13

Application Deemed Complete Clarification Letter

PRC to CCC
12-Jun-13

49 Day Hearing Waiver Letter

25-Oct-13

CCC Staff Report W 19a & W 20a

PRC to CCC
Response
8-Nov-13

No Attachments

8-Nov-13
PRC Detailed
Response
11-Nov-13

CCC Staff Addendum

Attachments
1
2
3
4
5

Areal View - Desalination Project Visual Simulation
Amended and Restated Owner Participation Agreement - September 2010
Memo from Dudek to PRC, Subsurface Intake Analysis for the Huntington Beach Desalination Plant November 11, 2013
Memo from Water Globe Consulting LLC to PRC - Response to Coastal Commission Staff Report Regarding
SIG - November 10, 2013
Memo from Tenera Environmental, Comments on California Coastal Commission Staff Report for the
Huntington Beach Desalination Project - November 11, 2013

CDP E-06-007 Document Submittal List 2006 thru 2013
6

7
8

9
10
11

Memo from Dr. Scott Jenkins, Scripps Institution of Oceanography to Poseidon, RE: Poseidon Desalination
Facility Response to the California Coastal Commission Staff Report Discussion Huntington Beach on
Subsurface (seabed) Infiltation Galleries - November 8, 2013
Superior Court of the State of California, County of San Diego, Surfrider vs California Coastal Commission,
Poseidon, Statement of Decision - May 7, 2009
Memo from Dr. Daniel Cartamil, Scripps Institution of Oceanography to Poseidon, Scientific Review and
Rebuttal of the Southern California Coastal Water Research Project (SCCWRP) Expert Panel Report on Brine
Discharge Management
Memo from Glen Lukos Associates to Poseidon, Coastal Commission Staff Report W19a & 20a Review November 10, 2013
Memo from Dudek to PRC, Noise and Vibration - Special Condition 11 & 12 in the Staff Report for Agenda
Items 19a & 20a - November 11, 2013
Memo from Geosyntec to Poseidon, Response to California Coastal Commission Staff Report dated October
25, 2013 Items W19a & W20a Appeal A-5-HNB-10-225 Application E-06-007 Poseidon Water Huntington
Beach Seawater Desalination Project - November 11, 2013

PRC to CCC
11-Nov-13

Alternative Motion, Findings, and Conditions Letter

13-Nov-13

CCC Staff Presentation

13-Nov-13

PRC Presentation

CDP No. 9-15-1731 Key Document Submittal List 2015 thru April 2021
2015
PRC to CCC
1-Sep-15

Cover Letter
1
2
3
4

Seawater Desalination Ocean Plan Amendment
CDP E-06-007 Key Document Submittal List 2006 thru 2013
Traveling Screens and Fish Return System Schematics
New Discharge Diffuser Schematic

CDP E-06-007 Document Submittal List 2006 thru 2013
5
6
7
8
9
10
11
12
13
14
15

Independent Scientific Technical Advisory Panel - Phase I Report, Public Release, Ocotber 9, 2014
Independent Scientific Technical Advisory Panel - Draft Phase II Report, Public Release, August 17, 2015
List of Reports Submitted to the Independent Scientific Technical Panel and Coastal Commission January
thru June 2015
Conventional Diffuser Retrofit at Huntington Beach Desalination Facility, March 27, 2015 Michael Baker
International
Alternative Site Analysis, June 11, 2015, Dudek & Associates
Assessment of Entrainment Effects Due To The Proposed Huntington Beach Plant on State Marine
Protection Areas, May 2015, Tenera Environmental
Memorandum on approach for APF Calculations at Huntington Beach, July 1, 2015, Tenera Environmental
Review and Evaluation Of Supplemental Information Seismic, Sea Level Rise, Tsunami, and Flood Hazards
Huntington Beach Desalination Project, Huntington Beach, California, Geo-logic Associates, August 28, 2015
Term Sheet, Water Reliability Agreement between Orange County Water District and Poseidon Resources
(Surfside) L.L.C., May 15, 2015
Orange County Water District’s Long-Term Faculties Plan 2014 Update, November 1, 2014
Franchise Agreement Letter for the Huntington Beach Desalination Project, City of Huntington Beach,
October 20, 2014

CDP Application
Application
Attachements
16
17
18
19
20
21
22
23

Applicant's Representative List
Project Description
Pipeline Alignment in the Coastal Zone Map
Fiber Optic Cable Approval Letter, City of Huntington Beach, May 24, 2014
Project Dimensions Chart
Proof of Applicant’s Interest in the Property (Submitted under Prior CDP E-06-007 Application – see
Attachment 2 Key Document Submittal List 2006 thru 2013)
Assessor’s Parcel Maps
Public Notification Package List (To Be Submitted Under Separate Cover)

CDP E-06-007 Document Submittal List 2006 thru 2013
24

Vicinity Map (Submitted under Prior CDP E-06-007 – see Attachment 2 Key Document Submittal List 2006
thru 2013)
25 Project Plans, Site Plans, and Other Applicable Plans
26 Copy of Environmental Documents and Comments and Responses (Submitted under Prior CDP E-06-007 –
see Attachment 2 Key Document Submittal List 2006 thru 2013)
Verification of All Other Permits, Permissions or Approvals Applied for or Granted by Public Agencies,
27 Including Local Approvals (Submitted under Prior CDP E-06-007 – see Attachment 2 Key Document
28 Marine Life Mitigation Plan, (to be submitted under separate cover)
29 Filing Fee
Note All documents found in California Coastal Commission public record under prior CDP E-06-007 Application
and CDP E-06-007 Appeal A-5-06-101 are hereby incorporate in full by reference.
CCC to PRC
NOIA 1
2-Oct-15
PRC to CCC
Response
9-Nov-15

Attachements
1
2
3
4
5
6
7
8
9

Huntington Beach Desalination Plant Long-term Stand-alone Intake/Discharge Description, November 2015
Alden Research Laboratory Inc.
Huntington Beach Desalination Project Technology Modifications Supplemental Environmental Analysis,
November 9, 2015, Dudek
Independent Scientific Technical Advisory Panel Final Phase 2 Report, November 9, 2015
Huntington Beach City Attorney Letter, August 25, 2015
Revision and Sensitivity Analyses of Slant Well SSI Model Feasibility Assessment of Shoreline Subsurface
Collectors, Huntington Beach Seawater Desalination Project, June 3, 2015, Geosyntec
Orange County Water District Letter, September 28, 2015
Taxa Diversity at the Project site are lower than other coastal areas, Slide
Huntington Beach Desalination Facility: Diffuser Discharge Analysis, November 2015, MBC Applied
Environmental Sciences
Comparison of ichthyoplankton data collected at the HBGS intake for two 12-month periods: July
2014–June 2015 and September 2004–August 2004 Technical Memorandum, November 6, 2015, Tenera
Environmental and MBC Applied Environmental Sciences

CDP E-06-007 Document Submittal List 2006 thru 2013
10
11
12
13
14
15
16
17
18
19

20
21

On the Capture Radius of Ichthyoplankton by Intake Suction at Huntington Beach Desalination Facility
(HBDF), November 9, 2015, Michael Baker
City of Huntington Beach’s 2014 Sea Level Rise Vulnerability Assessment, December, 2014
Updated Energy Minimization & Greenhouse Gas Reduction Plan, November 6, 2014
Updated Cumulative Environmental Impacts Assessment for the Proposed
Huntington Beach Desalination Project, November 9, 2015, Dudek
AES Letter Regarding Legal Interest, November 6, 2015
City of Huntington Beach Letter Regarding Legal Interest, November 6, 2015
Orange County Water District Letter Regarding Project Clarification, October 20, 2015
State Lands Commission Letter Regarding the Status of the Project’s Lease Amendment PRC 1980.1,
October 30, 2015
Santa Ana Regional Water Quality Control Board Letter confirms that approved Order No. R8-2012-0007,
NPDES No. CA8000403 remains valid and in full force and effect, November 30, 2015
CA Department of Parks & Recreation Letter, regarding that the July 23, 2009 waiver of the requirement
for a new, separate grant of easement for Huntington Beach Desalination Facility (“HBDF”) remains in
effect for the temporary stand-alone operation of the HBDF, November 9, 2015
Interested Parties Electronic List
Updated Applicant’s Representatives list

CCC to PRC
NOIA 2
9-Dec-15
PRC to CCC
Response
11-Dec-15

No Attachments

2016
AES to CCC
6-Jan-16
CCC to PRC

Poseidon's Legal Interest Letter, January 6, 2016

CDP E-06-007 Document Submittal List 2006 thru 2013
NOIA 3
8-Jan-16
PRC to CCC
Response
25-Jan-16

CCC to PRC
1-Apr-16
OCWD to CCC
12-Feb-16

Attachments
1
2
3
4
5

Sea Level Rise, Tsunami and Flood Hazards, Technical Memorandum, January 22, 2016, Tetra Tech
Site Easements - Proof of Legal Interest, January 1, 2016
Huntington Beach Project Site Title Sheet
AES Site Map with Triangle
Well Investigation Team Process, Memorandum, Januarary 13, 2016, Concur

Notice of Complete Application for CDP 9-15-1731 - Proposed Huntington Beach Desalination Facility

OCWD Staff Comments on the Expert Third Party Review of WIT Hydorologic Modeling for the Poseidon Huntington Beach
Project

RWQCB to PRC
9-Feb-16
PRC cc'd CCC
RWQCB WC
13142.5 (b)
Determination
Response
17-Feb-16

Attachments
1
2
3
4
5
6
7

Poseidon’s Detailed Response to SWB’s February 8, 2016 letter to Alison Dettmer
Alternative Site Analysis, June 11, 2015, Dudek & Associates
Independent Scientific Technical Advisory Panel - Phase I Report, Public Release, Ocotber 9, 2014
Independent Scientific Technical Advisory Panel Final Phase 2 Report, November 9, 2015
Orange County Water District’s Long-Term Faculties Plan 2014 Update, November 1, 2014
Term Sheet, Water Reliability Agreement between Orange County Water District and Poseidon Resources
(Surfside) L.L.C., May 15, 2015
Evaluation of Alternative Intake Technologies for the Reduction of I & E Mortality - Arcadis - October 2011

CDP E-06-007 Document Submittal List 2006 thru 2013
8

Marine Life Mitigation Plan

CCC to PRC
NOIA 4
19-Feb-16
PRC to CCC
Response
4-Mar-16

PRC cc'd CCC
RWQCB WC
13142.5 (b)
Determination
15-Mar-16

Attachments
1
2
3
4

Sea Level Rise Inundation and Tsunami Flood Hazards, Technical Memorandum, February 2016, Tetratech
Stan Williams to Tom Luster Email, Regarding the 50 year Operating Life, November 17, 2015
Combined AES and Huntington Beach Desalination Project Site Plan
Huntington Beach Desalination Project Site Plan with Pipeline along the AES Redevelopment Project

Attachments
A
A1
A2
A3
A4
A5
A6
B
C
D
D1
E
F
G
G1
H
I

2016 OPA Compliance Matrix
ECO-M Geophysics Report 2013.09.01
ECO-M Geophysics and Geotechnical Report 2015.06.01
Memo - Geosyntec Well Modeling 2015.06.03
HBDF Sphere of Influence 2015.11.09
Life Cycle Cost Intake and Outfall 2016.03.15
HB Geophysical Survey Revised Final 2015.06.01
AES NPDES 2014 14 076 AES HB Supersedes 2006-11
Poseidon NPDES Permit 2012
Complete Final Draft SEIR with Appendices
Complete Final Errata and RTC for SEIR Desal
Alternative Sites Analysis 2015.06.15
ISTAP Phase 1 Report 2014.10.09
CCC-Poseidon ISTAP FINAL Phase 2 Report 2015.11.09
ISTAP Draft Phase 2 Report Supplementary Appendix 2015.08.14
HB Intake Discharge Feasibility Report
Executed SLC Lease Amendment

CDP E-06-007 Document Submittal List 2006 thru 2013
J
J1
K
L
L1
M
N
O
P
P1
P2
P3
P4
Q
R
S
T
U
V
W
X
Y
Z
PRC to CCC
Submittal
17-Jun-16

Attachments
1
2
3
4
5
6
7

Huntington Beach Desalination Project REIR 2005
HB REIR Appendices 2005
Geosyntec Report - Offshore Subsurface Collectors HB Desal Facility Sept 2013
Memo - Detwiler-Review-of-Geosyntec-Model 2015.12.18
Letter - OCWD re SSI Modeling Evaluation 2015.09.28
Memo - Jenkins SIG Report 2014.05.19
MWDOC 2010 RUWMP Chapter 7 Future Supplies
LTFP 2014 Update 2014.11.01
OCWD-Poseidon WRA Term Sheet 2015.05.15
Letter - OCWD California Coastal Commission 2013.10.15
Letter - OCWD to Concur 2015.05.21
Letter - OCWD to Regional Board 2011.12.07
Letter - OCWD Water Purchase Agreement 2015.01.28
Memo - HB Entrainment Data Summary w/ Appendices 2015.11.06
Memo - Jenkins Alden Diffuser Final 2015.11.06
Memo - HBDF Jenkins Conventional Diffuser 2015.03.27
Memo - Poseidon HBDF Diffuser APF 2016.03.01
HB MLMP 2013.03.20
Memo - HB Intake APF Calculation 2015.07.01
Tenera 106 MGD MPA Report May 2015
2016 MLMP, TO BE COMPLETED FOR ROWD
CCC MLMP Condition Compliance 2008.11.14
2016 MRP, TO BE COMPLETED FOR ROWD 11.10.

Project Description of the Wedgewire Screen and Diffuser
Evaluation of a Long Distance Offshore Intake, Technical Memorandum, April 29, 2016, HDR
Comparison between Onshore Traveling Water Screens and Offshore Cylindrical Wedgewire Screens,
Technical Memorandum, April 29, 2016, HDR
Offshore Wedgewire Screen Maintenance Plan, Technical Memorandum, HDR
Wedgewire Screen Intake and Diffuser Environmental Analysis, Memorandum, June 17, 2016, Dudek
Inquiry to Discharge Concentrated Seawater to OCSD Treatment Plant No. 2 Letter, May 27, 2016, OCWD
The Municipal Water District of Orange County (“MWDOC”) Final 2015 Urban Water Management Plan

CDP E-06-007 Document Submittal List 2006 thru 2013
8
PRC to CCC
Notice of
Extension
19-Aug-16

Orange County Water Demand, White Paper

Extension of 180-Day permit Streamlining Act Deadline

SLC to PRC
NOIA1
17-Aug-16

PRC to CCC
MOUand
Application
Withdrawal
10/13/2016

Coastal Development Permit Application 9-15-1731 – Execution of Memorandum of Understanding and Application
Withdrawal Letter
Executed Interagency Permit Sequencing Agreement
Memorandum of Understanding

RWQCB NPDES Permit/Water Code 13142.5(b) Determination Key Document Submittal List
April 2021
PRC to RWQCB
June 30, 2016
thru April 2021

Huntington Beach Desalination Plant NPDES Permit/Water Code 13142.5(b) Determination Poseidon Submittals Administrative Record
(including but not limited to the attached Technical Appendices Administrative Record)

2016 -

Huntington Beach Desalination Plant
NPDES Permit/Water Code Section 13142.5(b) Determination:
Poseidon Submittals

Resolution No. R8-2010-0039
Administrative Record Index
page 1 of 23

Special Categories
Appendix

Document Date

Submittal Date

Title/Description

Author

A
A1
A2
A3

June 2016
September 1, 2013
June 1, 2013
June 3, 2015

June 30, 2016
July 28, 2017
July 28, 2017
July 28, 2017

2016 Desalination Amendment Compliance Matrix
High Resolution Offshore Geophysical Survey Report
Offshore Geophysical Survey and Shallow Subsurface Geology Report
Revision and Sensitivity Analysis of Slant Well and SSI Model Feasibility
Assessment of Shoreline Subsurface Collectors - Tech Memo
Revision and Sensitivity Analysis of Slant Well and SSI Model Feasibility
Assessment of Shoreline Subsurface Collectors - Tech Memo
On the Capture Radius of Ichthyoplankton by Intake Suction at Huntington
Beach Desalination Facility (HBDF) - Tech Memo
Life Cycle Cost of the Proposed Seawater Intake and Outfall Technologies
Offshore Geophysical Survey and Shallow Subsurface Geology Report
AES 2014 NPDES Permit
Poseidon 2012 NPDES Permit
Final 2010 SEIR with Appendices
Alternative Sites Analysis - Tech Memo
ISTAP Phase 1 Report
ISTAP Final Phase 2 Report
City of HB ISTAP Phase 2 Comment Letter
Intake/Discharge Feasibility Report
2010 Executed SLC Lease Amendment
FINAL 2005 REIR
Feasibility Assessment of Shoreline Subsurface Collectors
Geosyntec Model CCC Third Party Review by Dr. Detwiler
OCWD Letter from Staff Hydrogeologist Roy Herndon to the Concur, Inc, the
ISTAP and WIT Facilitator
OCWD Letter to Coastal Commission Staff re: Dr. Detwiler’s 3rd Party Review of
Groundwater Model
OCWD Letter “Review of Geosyntec Report prepared for Poseidon to Evaluate
the Feasibility of Subsurface Seawater Intakes in Bolsa, Sunset, and Alamitos
Gaps for the Proposed Huntington Beach Desalination Plant dated July 25,
2017”
Seabed Infiltration Galleries Optimal Siting Assessment

Poseidon
ECO-M
ECO-M
Geosyntec

A3 Updated November 9, 2015

July 28, 2017

A4

November 9, 2015

July 28, 2017

A5
A6
B
C
D
E
F
G
G1
H
I
J
K
L
L2

March 15, 2016
June 1, 2015
December 12, 2014
2012
May 2010
June 15, 2015
October 9, 2014
November 9, 2015
August 25, 2015
March 14, 2016
2010
April 5, 2005
September 2013
December 18, 2015
September 28, 2015

July 28, 2017
July 28, 2017
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
July 28, 2017

L3

February 12, 2016

July 28, 2017

L4

May 18, 2018

May 18, 2018

June 30, 2016

Narrowing of
Sites
(Onshore)

Narrowing of
Sites
(Offshore)

X

Need for
the Water

Intake

Discharge

Mitigation

X

X
X
X

X

X

X

Geosyntec

X

MBI
Poseidon
ECO-M
RWQCB
RWQCB
City of HB
Dudek
ISTAP
ISTAP
City of HB
Alden
SLC
City of HB
Geosyntec
Detwiler
OCWD
OCWD
OCWD

Jenkins

M

May 19, 2014

N

2010

June 30, 2016

MWDOC 2010 RUWMP

MWDOC

O

November 1, 2014

June 30, 2016

OCWD Long Term Facilities Plan 2014 Update

OCWD

P
P2
P3
P4
P5
Q
R
S

May 15, 2015
June 6, 2018
May 21, 2015
December 7, 2011
January 28, 2015
November 6, 2015
November 6, 2015
March 27, 2015

June 30, 2016
June 6, 2018
July 28, 2017
July 28, 2017
July 28, 2017
June 30, 2016
June 30, 2016
June 30, 2016

OCWD/Poseidon Water Reliability Agreement
OCWD/Poseidon 2018 Amended Water Reliability Agreement
OCWD Letter to Concur, Inc., ISTAP and WIT Facilitator
OCWD Letter to the Regional Board
OCWD Letter to the Coastal Commission
HB Entrainment Data Summary
6 Jet Diffuser Analysis
Conventional Diffuser Analysis

OCWD/Poseidon
OCWD/Poseidon
OCWD
OCWD
OCWD
Tenera
MBI
MBI

CEQA

X
X
X

X
X
X
X
X
X

X

X
X

X
X

X

X

X

X

X

X

X

X

X

X

X
X

X
X
X
X
X
X
X

X

X
X

X
X
X
X
X
X
X
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Special Categories
Appendix

Document Date

Submittal Date

Title/Description

Author

T
T Errata
U
V
W
X
Y
Z
AA
BB
CC
DD
EE
FF
GG
HH
II
JJ
KK
LL1
LL2
MM
NN
OO1
OO2
PP

March 1, 2016
December 13, 2017
March 20, 2013
July 1, 2015
May 2015
January 5, 2016
November 14, 2008
June 16, 2017
April 29, 2016
April 29, 2016
May 27, 2016
May 27, 2016
May 1, 2016
2015
2015
June 17, 2016
June 30, 2016
June 16, 2016
2015
May 5, 2016
July 25, 2016
August 3, 2016
August 31, 2016
September 1, 2016
September 1, 2016
August 8, 2016

June 30, 2016
December 13, 2017
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
June 16, 2017
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
July 28, 2017
July 28, 2017
September 1, 2016
September 1, 2016
September 1, 2016
September 1, 2016
September 1, 2016

MBC
MBC
Poseidon
Tenera
Tenera
Poseidon
CCC
Poseidon
HDR
HDR
Dudek
OCSD
Poseidon
MWDOC
OCWD
Dudek
HDR
Poseidon
MWDSC
Poseidon
Poseidon
OCWD
Poseidon
Dudek
Dudek
HDR/MBC

QQ
RR
SS
TT
TT2
TT3
UU

August 8, 2016
July 12, 2016
July 12, 2016
July 12, 2016
February 16, 2018
March 29, 2019
August 29, 2016

September 1, 2016
September 1, 2016
September 1, 2016
September 1, 2016
February 16, 2018
March 29, 2019
September 1, 2016

Diffuser Discharge APF Analysis
Diffuser Discharge APF Analysis Errata
2013 Marine Life Mitigation Plan
Approach for Intake APF Calculations Tech Memo
Intake Entrainment Effects on MPAs
2016 Marine Life Mitigation Plan
MLMP Condition Compliance (Channelside)
2017 Monitoring and Reporting Plan
Intake Feasibility: TWS vs. WWS Tech Memo
Offshore Intake Feasibility Tech Memo
Brine Discharge Evaluation with Desal Amendment
OCSD Ocean Outfall Capacity Correspondence
Water Demand White Paper - Currently known as LL1
2015 MWDOC UWMP
OCWD Groundwater Management Plan 2015 Update
Wedgewire Screen Intake and Diffuser Environmental Analysis
Wedgewire Screen Maintenance Plan
Project Description Wedgewire Screen and Diffuser
2015 MWD Integrated Resource Plan
Water Demand White Paper
Water Demand White Paper Addendum
OCWD Letter to Regional Board
Poseidon Memo entitled “Water Resources Loading Order”
Analysis of Alternative Sites Part 1
Analysis of Alternative Sites Part 2
Comparison of Existing Offshore Ichthyoplankton Data for the Huntington Beach
Desalination Plant Tech Memo
Poseidon White Paper entitled “ISTAP Economic Analysis”
Marine Life Mitigation Plan (“MLMP”) alternative site evaluation
Newland Marsh MLMP
Bolsa Chica MLMP
Bolsa Chica MLMP REVISED
Bolsa Chica MLMP REVISED
Initial Dilution in a Quiescent Ocean Due to Discharges of Concentrated
Seawater from the Huntington Beach Desalination Facility (HBDF) Tech Memo
OCWD Letter to Regional Board regarding Distribution of Desalinated Water
MWDOC Letter to Regional Board
Responses to Water Board Staff’s October 31, 2016 Notice of Incomplete
Application, RCF #18 and #23
Letter in Response to RCF #59b, 61, 65
Addendum Responding to Water Boards Staff Consideration of Narrowing the
Focus to a Smaller Number of Alternative Sites

OCWD
MWDOC
Poseidon

VV
WW
XX

July 7, 2016
July 7, 2016
December 13, 2016

July 28, 2017
July 28, 2017
July 28, 2017

YY
ZZ

January 26, 2017
July 28, 2017

July 28, 2017
July 28, 2017

Narrowing of
Sites
(Onshore)

Narrowing of
Sites
(Offshore)

Need for
the Water

Discharge

X
X
X
X

X
X

X
X
X
X
X

X

X
X
X
X
X
X
X

X
X

X
X

Mitigation

CEQA

X

X
X
X
X

X
X
X

X

X

X

X

X

X
X

Poseidon
Norby/WRA
WRA
WRA
WRA
WRA
MBI

WRA
Poseidon

Intake

X

X
X
X
X
X
X

X
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Document Date

Submittal Date

Title/Description

AAA

March 8, 2017

July 28, 2017

Draft matrix entitled “Narrowing the Number of Alternative Sites for the Proposed Poseidon
Huntington Beach Desalination Project (HBDP) Subject to Additional Analysis
under the California Ocean Plan Desalination Amendment.”

BBB

April 19, 2017

July 28, 2017

Poseidon

X

CCC

January 27, 2017

July 28, 2017

Dudek

X

DDD
EEE

November 21, 2016
November 18, 2016

July 28, 2017
November 18, 2016

Matrix entitled “Huntington Beach Desalination Plant Alternative Sites Analysis –
Expanded Analysis.”
Huntington Beach Desalination Plant Brine Discharge and Wastewater
Commingling Feasibility Assessment Tech Memo
OCSD Letter to Regional Board
Sensitivity of Sweeping Velocities to Ocean Water Depth for Wedge-Wire Intake
Screens at the Huntington Beach Desalination Facility (HBDF) Tech Memo v1

OCWD
HDR/MBI

X

Sensitivity of Sweeping Velocities to Ocean Water Depth for Wedge-Wire Intake
Screens at the Huntington Beach Desalination Facility (HBDF) Tech Memo v2 Replaces Appendix EEE
Letter from OCWD to Regional Board regarding Distribution System CEQA
Additional Sensitivity Analyses Of Slant Well SSI Model Feasibility Modeling:
Variation In The Location And Length Of The Slant Wells Has Very Little
Influence On The Portions Of Source Water Pumped By The Slant Wells Tech
Memo
Additional Sensitivity Analyses Of Slant Well SSI Model Feasibility Modeling:
Variation In The Location And Length Of The Slant Wells Has Very Little
Influence On The Portions Of Source Water Pumped By The Slant Wells
Updated Tech Memo
Brine Discharge Mortality Calculations for the Huntington Beach and Carlsbad
Desalination Projects Tech Memo
Comparison of Entrained Fish Species at Huntington Beach and Species Found
at Bolsa Chica Wetlands Tech Memo
PowerPoint Presentation regarding Discharge Mortality Calculations
PowerPoint Presentation on Slant Well Modeling and Feasibility
Response to Regional Board request regarding entrainment data and Area of
Production Foregone (APF) mitigation calculation. (RCF 52, 54, 55)
Intake Location Entrainment Analysis Tech Memo
Intake Location Entrainment Analysis Tech Memo
PowerPoint Presentation on Seawater intake location
PowerPoint Presentation on seawater intake location
Utilization of 2003-04 Huntington Beach Generating Station Entrainment Data
Tech Memo
Huntington Beach Desalination Plant: Mitigation Habitat Assessment Tech Memo

HDR/MBI

Sweeping Velocity for Wedgewire Screen Cleaning Tech Memo
Water Quality outside the Huntington Beach Tech Memo
Desalination Plant Brine Mixing Zone.”
Email from Scott Maloni to Milasol Gaslan. Topic: Brine discharge technology
Email from Scott Maloni to Milasol Gaslan. Topic: slant well feasibility

TWB
HDR

FFF
GGG
HHH

III

February 7, 2017
March 20, 2017
November 18, 2016

January 18, 2017

February 7, 2017
July 28, 2017
July 28, 2017

July 28, 2017

JJJ

January 30, 2017

July 28, 2017

KKK

January 26, 2017

July 28, 2017

LLL
MMM
NNN

February 1, 2017
November 22, 2016
July 28, 2017

July 28, 2017
July 28, 2017
July 28, 2017

OOO
PPP
QQQ
RRR
SSS

November 17, 2016
February 6, 2017
January 10, 2017
February 1, 2017
April 17, 2017

July 28, 2017
July 28, 2017
July 28, 2017
July 28, 2017
July 28, 2017

TTT

April 14, 2017

July 28, 2017

UUU
VVV

April 26, 2017
May 2, 2017

July 28, 2017
July 28, 2017

WWW
XXX

November 10, 2016
November 18, 2016

July 28, 2017
July 28, 2017

Author

OCWD
Geosyntec

Geosyntec

Narrowing of
Sites
(Onshore)

Narrowing of
Sites
(Offshore)

Need for
the Water

Intake

CEQA

X
X
X

X

X

X

X

X

X

X

X

X
X

WRA

X

MBC
MBC
HDR
HDR
HDR
HDR

Poseidon
Poseidon

Mitigation

X

HDR

Poseidon
Geosyntec
Poseidon

Discharge

X

X

X
X
X
X
X

X

X

X
X

X
X
X

X

X

X
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YYY

October 14-15, 2006 July 28, 2017

ZZZ
AAAA

December 5, 2016
December 5, 2016

July 28, 2017
July 28, 2017

BBBB

May 12, 2017

July 28, 2017

CCCC

February 28, 2017

April 9, 2017

DDDD
DDDD1
DDDD2
DDDD3

February 23, 2017
March 22, 2017
March 20, 2017
March 22, 2017

April 9, 2017
April 9, 2017
April 9, 2017
April 9, 2017

EEEE

April 25, 2017

July 28, 2017

FFFF
GGGG
HHHH

2016
June 6, 2017
June 7, 2017

July 28, 2017
July 28, 2017
July 28, 2017

IIII

May 9, 2017

July 28, 2017

JJJJ

June 7, 2017

July 28, 2017

KKKK

June 11, 2017

July 28, 2017

KKKK2

July 28, 2017

July 28, 2017

KKKK3

November 29, 2017

July 28, 2017

LLLL

May 24, 2017

July 28, 2017

MMMM
NNNN

June 20, 2017
June 26, 2017

July 28, 2017
July 28, 2017

NNNN Rev 1 December 13, 2017

December 13, 2017

NNNN Rev 2 June 19, 2018

June 19, 2018

OOOO

July 10, 2017

July 28, 2017

PPPP

July 21, 2017

July 28, 2017

Title/Description

Author

Geology of the Orange County Region, Southern California Report

South Coast
Geological Society

ISTAP Final Capital Costs Spreadsheet
ISTAP Project and Life Cycle Cost Analyses Report were Consistent with the
OPA”
Diffuser Discharge Vertical Angle Selection for Poseidon Huntington Beach
Desalination Plant Tech Memo
Dilution Analysis Alden 3-Jet Duckbill Diffuser Retrofit at Huntington Beach
Desalination Facility (HBDF) Tech Memo
Huntington Beach Desalination Facility Discharge Diffuser Design Tech Memo
Response to SLC Notice of Incomplete Application March 2017
Response to NOIA Attachment 1 - GHD Memo - Head Loss Review
Response to NOIA Attachment 2 - Alden Memo - Summary of Head Loss
Calculations and Spreadsheet
Calculation of Huntington Beach Desalination Project Potential Benthic Impact
Area Estimate
Huntington Beach Desalination Plan Process Flow Diagram
RO Process Chemical List
Sensitivity of Sweeping Velocities to Ocean Water Depth for Wedge-Wire Intake
Screens at the Huntington Beach Desalination Facility (HBDF) Tech Memo

ISTAP
Poseidon

Response to SLC Request for Additional Turbulence Mortality Calculation Tech
Memo
HDR Letter entitled, “Ocean Plan Desalination Amendment Shearing Mortality
Guidelines Represents the Best Available Science.”
Dilution Analysis Alden 3-Jet Duckbill Diffuser Retrofit at Huntington Beach
Desalination Facility (HBDF) Tech Memo
Alternative Hydrodynamic Model Analysis Alden 3-Jet Duckbill Diffuser Retrofit at
HBDF Tech Memo
Alternative Hydrodynamic Model Analysis of the Alden Designed 3-Port Duckbill
Diffuser Retrofit at Huntington Beach Desalination Facility (HBDF)-Version 2
Tech Memo - Revised
Review of Applicant provided information on operational effects of the
Huntington Beach Desalination Plant Lease Modifications to marine biology Tech
Memo
Technical Memorandum: Use of Density Versus Abundance Tech Memo
RCF 22 Estimated Area of Production Foregone for each Station Sampled in
2003-2004 Tech Memo
RCF 22 Revised Estimated Area of Production Foregone for each Station
Sampled in 2003-2004 Cover Letter and Tech Memo
RCF 22 Estimated Area of Production Foregone for each Station Sampled in
2003-2004 Tech Memo
Response to RCF 21 and 61” from the Regional Board’s May 23, 2017 Letter
Tech Memo
Response to RCF 19 from the Regional Board’s May 23, 2017 letter

TWB

Narrowing of
Sites
(Onshore)
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Need for
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Intake

X
X
X

Alden
Poseidon
GHD
Alden

X
X

Poseidon
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MBI
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X
X

HDR

X

MBI

X
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X

MBI

X

Raimondi

Poseidon

X

X
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MN
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MBI

HDR
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X
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X
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QQQQ

July 25, 2017

July 28, 2017

Groundwater Modeling to Evaluate Feasibility of Subsurface Seawater Intakes in
Bolsa, Sunset, and Alamitos Gaps, Water Board Request RCF 23 Alternative
Sites Evaluation for the Proposed Desalination Project at Huntington Beach Tech
Memo
Response to RCF 18 and 23 from the Regional Board’s May 23, 2017 Letter
Tech Memo
Review of the California Coastal Commission Staff’s August 3, 2017, Review of
Poseidon’s Entrainment Effects Analysis Tech Memo
Inclusion of Mole Crab (Emerita analoga) in the Huntington Beach Desalination
Plant Environmental Analysis Tech Memo
Technical Memorandum: Response to Phil Roberts July 26, 2017 Comment
Letter on the CA State Lands Commission Draft Supplemental Environmental
Impact Report for the Huntington Beach Desalination Plant.”
Responses to CCC comment letter dated February 27, 2017 regarding the Sea
Level Rise Hazard Analysis
HDR letter entitled “Subject: Review of Revised Draft Technical Memorandum –
Review and Analysis of Expected Entrainment Effects at and near Poseidon’s
Proposed Huntington Beach Desalination Project by Tom Luster and Laurie
Koteen, Ph.D., Coastal Commission”
Taylor Micro-Scale Methods for Estimating Injury and Mortality to Marine
Organisms Entrained by a Diffuser at Huntington Beach Desalination Facility
(HBDF) Tech Memo
PowerPoint Presentation for interagency workshop entitled “ETM/APF
calculations for the Proposed Huntington Beach Desalination Project”
Letter from Miller Marine Sciences in response to additional entrainment analysis
information requested by the RWB in April 18th letter
Entrainment Sensitivity Analysis Cover Letter and Workbook
Letter to SA-RWQCB Huntington Beach Desalination Project Administrative
Record
Orange County Water District Letter to State Lands Commission dated
September 8, 2017
Metropolitan Water District of Southern California Letter to State Lands
Commission dated October 2, 2017
CA Dept. of Water Resources Letter to the State Lands Commission dated
October 16, 2017
Orange County Water District Letter to State Lands Commission dated October
18, 2017
Latham & Watkins Legal Brief in response to Coastkeeper's petition to re-open
the 2012 permit dated June 27, 2016
CA State Lands Commission Final Supplemental Environmental Impact Report
(FSEIR) certified October 19, 2017
NTPR Meeting PowerPoint Presentation
Revised Brine Diffuser Design and Environmental Analysis Report
Responses to inquiry from State Lands Commission regarding the revised brine
diffuser environmental analysis
Linear Diffuser Design Modifications
Response to California Coastkeeper Alliance June 21st and July 9th 2018
Submittals Regarding Subsurface Intake Feasibility

Geosyntec

RRRR

July 28, 2017

July 28, 2017

SSSS

August 15, 2017

August 15, 2017

TTTT

August 16, 2017

August 16, 2017

UUUU

August 17, 2017

August 17, 2017

UUUU1

September 1, 2017

September 1, 2017

VVVV

November 13, 2017

November 13, 2017

WWWW

December 7, 2017

December 7, 2017

XXXX

April 13, 2018

April 13, 2018

YYYY

April 26, 2018

April 26, 2018

ZZZZ1
ZZZZ2

May 6, 2018
July 12, 2018

May 6, 2018
July 12, 2018

ZZZZ3

September 8, 2017

July 12, 2018

ZZZZ4

October 2, 2017

July 12, 2018

ZZZZ5

October 16, 2017

July 12, 2018

ZZZZ6

October 18, 2017

July 12, 2018

ZZZZ7

July 12, 2018

July 12, 2018

ZZZZ8

October 19, 2017

July 12, 2018

AAAAA
BBBBB
BBBBB2

July 26, 2018
August 3, 2018
November 27, 2018

July 26, 2018
August 3, 2018
November 27, 2018

BBBBB3
CCCCC

February 5, 2019
August 21, 2018

February 5, 2019
August 21, 2018

Dudek
HDR
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(Onshore)
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(Offshore)

Need for
the Water

X

X

X

X
X

X

X

X
X

X
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Poseidon

X
X

X

X

OCWD

X

MWDSC

X

California Dept.
Water Resources
OCWD

TWB
Poseidon

X

X

Poseidon

CA State Lands
Commission
Poseidon
Alden/Dudek
Dudek

CEQA

X

MBI

Latham & Watkins

Mitigation

X

TWB

HDR

Discharge

X

HDR

Poseidon
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X
X
X

X
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X
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Author

DDDDD1
DDDDD2
DDDDD3
EEEEE

September 7, 2018
September 7, 2018
August 30, 2018
September 27, 2018

September 7, 2018
September 7, 2018
September 30, 2018
September 27, 2018

MMS
MMS
Poseidon
Poseidon

FFFFF

October 12, 2018

October 12, 2018

FFFFF
GGGGG

October 12, 2018
November 22, 2018

October 12, 2018
November 22, 2018

GGGGG
GGGGG

October 22, 2018
October 10, 2018

October 22, 2018
October 10, 2018

HHHHH1

November 27, 2018

November 27, 2018

HHHHH2

December 11, 2018

December 11, 2018

IIIII
IIIII2

November 28, 2018
February 4, 2019

November 28, 2018
February 4, 2019

JJJJJ1
JJJJJ2

January 2019
January 2019

January 4, 2019
January 4, 2019

KKKKK

January 8, 2019

January 8, 2019

LLLLL

January 10, 2019

January 10, 2019

MMMMM

January 10, 2019

January 10, 2019

NNNNN

January 18, 2018

January 18, 2019

OOOOO

February 4, 2019

February 4, 2019

PPPPP
PPPPP2
QQQQQ

February 5, 2019
March 11, 2019
April 4, 2019

February 5, 2019
March 12, 2019
April 4, 2019

RRRRR

April 1, 2019

April 1, 2019

SSSSS

May 17, 2019
January 19, 2018
May 22, 2019
May 28, 2019
June 18, 2019
July 17, 2019

May 17, 2019
January 19, 2018
May 22, 2019
May 28, 2019
June 19, 2019
July 17, 2019

MLE Analysis Rationale Tech Memo
Review-MLE APF All Stations Analysis Workbook
MLE Meeting Presentation
PowerPoint presentation to Agency staff regarding the MLE recommended by Dr.
Raimondi regarding the screened intake site.
Poseidon’s submittal of its final report to Dr. Raimondi regarding his guidance on
the MLE regarding the screened intake site.
MLE APF All Stations Spreadsheet
Letter response to August 7, 2018 Request for Information Regarding the
Treatment Process
Process Flow Diagram
Environmental Acute Toxicity Tests from Carlsbad Desalination Plant and
updated Process flow diagram for the proposed Huntington Beach project.
Latham & Watkins letter in response to R4RD comments regarding feasibility of
slant wells and demand for water
Poseidon Water letter in response to RWB staff December 6, 2018 request for
information on slant well feasibility.
Copper Corrosion from a Copper Nickel Wedgewire Screens Tech Memo
Technical Memorandum: Responses to Agency Requests for Information about
Copper Nickel Wedgewire Screens
1-mm Screened Seawater Intake Site Determination Summary Report
Huntington Beach Desalination Plant D2 and U2 – Alternative 1mm Screened
Seawater Intake Feasibility Analysis According to the OPA and CEQA Report
California Superior Court ruling denying petition to overturn State Lands
Commission’s Lease Amendment and CEQA certification.
PowerPoint presentation for interagency meeting entitled “APF Scaling
Approach”
Presentation for interagency meeting entitled “Mitigation Ratio Calculator as
applied to Bolsa Chica Inlet Restoration Actions”
Multi-Port Linear Diffuser: Zone of Initial Dilution for Poseidon’s Huntington
Beach Desalination Plant Tech Memo
Letter from Poseidon entitled “State Water Resources Control Board Resolution
No. 2017-012 Compliance Condition and response to Surfrider Foundation Sea
Level Rise Report.”
Generation 5 Groundwater Model Slant Well Report
Responses to questions regarding Generation 5 Groundwater Model
Technical memo from Miller Marine Sciences entitled "Updated Soft bottom
Habitat Value"
Response to RWQCB - Feasibility of Alternative Sites for 1-mm WW Screen
Intake
Dudek Memo HBDP Dredge Quantities
Lathan & Watkins Letter RE Bolsa Chica MLMP
Latham & Watkins Response to NGO Slant Well Letter
Letter to the Santa Ana RWQCB
Response to RWB's June 7 Information Request
Response to Joe Geever June RWB Meeting Comments and SD- RWB
Carlsbad News Release May 8, 2019

TTTTT
UUUUU
VVVVV
WWWWW
XXXXX
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X

Latham & Watkins

X
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Dudek
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WRA
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Poseidon

Dudek
Latham & Watkins
Latham & Watkins
Latham & Watkins
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Poseidon
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Title/Description

Author

YYYYY
ZZZZZ

May 23, 2016
July 26, 2019

May 23, 2016
July 26, 2019

Poseidon
Poseidon

ZZZZZ2
AAAAAA

February 8, 2019
February 23, 2019

February 8, 2019
December 4, 2019

Tech Memo Factors Considered
Letter to SA-RWQCB Additional information regarding alternative intake site cost
estimate and 6-month capitalized interest contingency
PowerPoint Presentation for RWB Application Status Update
CA State Legislators to CCC and RWB dated February 23, 2019

BBBBBB
CCCCCC
DDDDDD
DDDDDD2

December 6, 2019
January 16, 2020
February 14, 2020
February 28, 2020

December 6, 2019
January 16, 2020
February 14, 2020
February 28, 2020

PowerPoint Presentation to RWB Workshop
Tentative Order 8-2020-0005 – Response to Additional Information Requests
Letter - Response to NMFS Comments with Attachments
Miller and Pondella Water Board Response

DDDDDD3
EEEEEE
FFFFFF

March 18, 2020
February 14, 2020
March 2, 2020

March 18, 2020
February 14, 2020
March 2, 2020

GGGGGG

May 14, 2020

May 18, 2020

HHHHHH

October 2020

October 28, 2020

IIIIII

October 16, 2020

October 28, 2020

JJJJJJ

October 28, 2020

October 28, 2020

KKKKKK

October 1, 2020

October 28, 2020

LLLLLL
MMMMMM
NNNNNN

September 2020
October 28, 2020
November 17, 2020

October 28, 2020
October 28, 2020
November 17, 2020

Response to NMFS APF Scaling
Response to Comments - CA Coastal Commission
Response to Comments - CA State Lands Commission Comment Letter and
Draft Addendum
Response to May 5, 2020 Coastkeeper Slant Well "Supplemental
Documentation"
Project description, performance standards and mitigation credit calculations for
Intertidal Shelf Cordgrass restoration in Bolsa Chica Wetlands
Project description, performance standards and mitigation credit calculation for
Palos Verdes Artificial Reef restoration and expansion
Latham & Watkins letter dated October 28, 2020 Feasibility of Proposed Permit
Conditions for the Huntington Beach Desalination Project
Bank of America dated October 1, 2020 Financeability of Proposed Permit
Conditions for the Huntington Beach Desalination Project
Comparison of Schedules and Milestones for Selected Southern California Tidal
Wetlands and Artificial Reef Projects
Poseidon proposed amendments to Attachment K to the Tentative Order

OOOOOO
PPPPPP

November 24, 2020
November 30, 2020

November 24, 2020
November 30, 2020

PPPPPP-2
QQQQQQ

January 28, 2021
November 30, 2020

January 28, 2021
November 30, 2020

RRRRRR
SSSSSS

December 14, 2020
December 14, 2020

December 14, 2020
December 14, 2020

TTTTTT
UUUUUU
VVVVVV

December 30, 2020
January 1, 2021
January 8, 2021

December 30, 2020
January 1, 2021
January 8, 2021

WWWWWW

January 12, 2021

January 12, 2021

Summary of Poseidon Proposed Mitigation Projects and Permit Conditions
Response to RWB’s November 18 letter requesting additional information on
updated MLMP

Poseidon
CA State
Legislators
Poseidon
Poseidon
Poseidon
Miller Marine
Sciences
Poseidon
Poseidon
Dudek

Narrowing of
Sites
(Offshore)

Need for
the Water

Intake

Discharge

Mitigation

X
X

Geosyntec
Poseidon

x

Poseidon
Latham & Watkins
Bank of America
Poseidon
Poseidon
Poseidon

Poseidon
Palos Verdes Reef source water body additional mitigation acreage requirement Poseidon
Miller Marine
Sciences
Poseidon Reef Additional Mitigation
Alternative Mitigation Projects’ Feasibility Assessment
Poseidon
Revision 1 to Poseidon Proposed Mitigation Projects and Permit Conditions
detailing MLMP
Poseidon
Schedule and updated financial penalties structure
Poseidon
Response to RWB’s December 18 letter requesting additional information on
Bolsa Chica Intertidal Shelf and Palos Verdes Rocky Reef Projects
Poseidon
Preliminary MLMP projects’ development and permitting timelines
Poseidon
Response to RWB’s December 30 letter requesting additional information on
alternative mitigation project feasibility
Miller Marine Sciences draft memo revised Palos Verdes reef mitigation
calculation
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XXXXXX
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January 15, 2021

January 15, 2021
January 15, 2021

Miller Marine
Sciences
Poseidon
Poseidon

ZZZZZZ

January 15, 2021

January 15, 2021

AAAAAAA
BBBBBBB

January 15, 2021
January 19, 2021

January 15, 2021
January 21, 2021

Miller Marine Sciences FINAL memo revised Palos Verdes reef mitigation
calculation
Letter regarding feasibility of alternative mitigation project at Newland Marsh
Revision 3 to Poseidon Water Proposed Enhanced MLMP detailing MLMP
schedule and updated financial penalties structure - Cover Letter Attachment C
Proposed Revisions to MLMP Schedule included in Attachment K of the
Tentative Order - Cover Letter Attachment D
Proposed Revision to the Tentative Order - Cover Letter Attachment E
HB Project Financeability Letter

Poseidon
Poseidon
Bank of America
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A
E
OO1
XX
ZZ

June 30, 2016
June 30, 2016
September 1, 2016
July 28, 2017
July 28, 2017

Poseidon
Dudek
Dudek
Poseidon
Poseidon

X
X
X
X
X

AAA

July 28, 2017

2016 Desalination Amendment Compliance Matrix
Alternative Sites Analysis - Tech Memo
Analysis of Alternative Sites Part 1
Responses to Water Board Staff’s October 31, 2016 Notice of Incomplete
Addendum Responding to Water Boards Staff Consideration of Narrowing the
Focus to a Smaller Number of Alternative Sites
Draft matrix entitled “Narrowing the Number of Alternative Sites for the
Proposed Huntington Beach Desalination Project (HBDP) Subject to Additional
Analysis under the California Ocean Plan Desalination Amendment.”

Poseidon

X

RRRR

July 28, 2017

Dudek

UUUU1

September 1, 2017

ZZZZ7

July 12, 2018

ZZZZ8

July 12, 2018

Response to RCF 18 and 23 from the Regional Board’s May 23, 2017 Letter
Tech Memo
Responses to CCC comment letter dated February 27, 2017 regarding the Sea
Level Rise Hazard Analysis
Latham & Watkins Legal Brief in response to Coastkeeper's petition to re-open
the 2012 permit dated June 27, 2016
CA State Lands Commission Final Supplemental Environmental Impact Report
(FSEIR) certified October 19, 2017

Poseidon
Latham & Watkins
CA State Lands
Commission
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(Offshore)

Need for
the Water

Intake

Discharge

Mitigation

X
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K
L
L2

June 30, 2016
June 30, 2016
July 28, 2017

Geosyntec
Detwiler
OCWD

L3

February 12, 2016

L4

May 18, 2018

Feasibility Assessment of Shoreline Subsurface Collectors
Geosyntec Model CCC Third Party Review by Dr. Detwiler
OCWD Letter from Staff Hydrogeologist Roy Herndon to the Concur, Inc, the
ISTAP and WIT Facilitator
OCWD Letter to Coastal Commission Staff re: Dr. Detwiler’s 3rd Party Review
of Groundwater Model
OCWD Letter “Review of Geosyntec Report prepared for Poseidon to Evaluate
the Feasibility of Subsurface Seawater Intakes in Bolsa, Sunset, and Alamitos
Gaps for the Proposed Huntington Beach Desalination Plant dated July 25,
2017”
Seabed Infiltration Galleries Optimal Siting Assessment

M

June 30, 2016

BB
CC
OO2
PP

June 30, 2016
June 30, 2016
July 29, 2016
September 1, 2016

BBB

July 28, 2017

CCC

July 28, 2017

EEE

November 18, 2016

FFF

February 7, 2017

HHH

III

July 28, 2017

July 28, 2017

MMM
WWW
XXX
HHHH

July 28, 2017
July 28, 2017
July 28, 2017
July 28, 2017

NNNN

July 28, 2017

Offshore Intake Feasibility Tech Memo
Brine Discharge Evaluation with Desal Amendment
Analysis of Alternative Sites Part 2
Comparison of Existing Offshore Ichthyoplankton Data for the Huntington
Beach Desalination Plant Tech Memo
Matrix entitled “Huntington Beach Desalination Plant Alternative Sites Analysis –
Expanded Analysis.”
Huntington Beach Desalination Plant Brine Discharge and Wastewater
Commingling Feasibility Assessment Tech Memo
Sensitivity of Sweeping Velocities to Ocean Water Depth for Wedge-Wire
Intake Screens at the Huntington Beach Desalination Facility (HBDF) Tech
Memo v1
Sensitivity of Sweeping Velocities to Ocean Water Depth for Wedge-Wire
Intake Screens at the Huntington Beach Desalination Facility (HBDF) Tech
Memo v2 - Replaces Appendix EEE
Additional Sensitivity Analyses Of Slant Well SSI Model Feasibility
Modeling:Variation In The Location And Length Of The Slant Wells Has Very
Little Influence On The Portions Of Source Water Pumped By The Slant Wells
Tech Memo
Additional Sensitivity Analyses Of Slant Well SSI Model Feasibility
Modeling:Variation In The Location And Length Of The Slant Wells Has Very
Little Influence On The Portions Of Source Water Pumped By The Slant Wells
Updated Tech Memo
PowerPoint Presentation on Slant Well Modeling and Feasibility
Email from Scott Maloni to Milasol Gaslan. Topic: Brine discharge technology
Email from Scott Maloni to Milasol Gaslan. Topic: slant well feasibility
Sensitivity of Sweeping Velocities to Ocean Water Depth for Wedge-Wire
Intake Screens at the Huntington Beach Desalination Facility (HBDF) Tech
Memo
RCF 22 Estimated Area of Production Foregone for each Station Sampled in
2003-2004 Tech Memo
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NNNN Rev 1

December 13, 2017

HDR

NNNN Rev 2

June 16, 2018

PPPP
QQQQ

July 28, 2017
July 28, 2017

RCF 22 Revised Estimated Area of Production Foregone for each Station
Sampled in 2003-2004 Cover Letter and Tech Memo
RCF 22 Estimated Area of Production Foregone for each Station Sampled in
2003-2004 Tech Memo
Response to RCF 19 from the Regional Board’s May 23, 2017 letter
Groundwater Modeling to Evaluate Feasibility of Subsurface Seawater Intakes
in Bolsa, Sunset, and Alamitos Gaps, Water Board Request RCF 23 Alternative
Sites Evaluation for the Proposed Desalination Project at Huntington Beach
Tech Memo
Latham & Watkins Legal Brief in response to Coastkeeper's petition to re-open
the 2012 permit dated June 27, 2016
CA State Lands Commission Final Supplemental Environmental Impact Report
(FSEIR) certified October 19, 2017
Response to California Coastkeeper Alliance June 21st and July 9th 2018
Submittals Regarding Subsurface Intake Feasibility
Poseidon Water letter in response to RWB staff December 6, 2018 request for
information on slant well feasibility.
Generation 5 Groundwater Model Slant Well Report
Responses to questions regarding Generation 5 Groundwater Model
Response to RWQCB - Feasibility of Alternative Sites for 1-mm WW Screen
Intake
Response to RWB's June 7 Information Request
Response to Joe Geever June RWB Meeting Comments and SD- RWB
Carlsbad News Release May 8, 2019
Letter to SA-RWQCB Additional information regarding alternative intake site
cost estimate and 6-month capitalized interest contingency

ZZZZ7

July 12, 2018

ZZZZ8

July 12, 2018

CCCCC

August 21, 2018

HHHHH2

December 11, 2018

PPPPP
PPPPP2
RRRRR

February 5, 2019
March 12, 2019
April 1, 2019

WWWWW
XXXXX

June 19, 2019
July 17, 2019

ZZZZZ

July 26, 2019
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Author

A
O

June 30, 2016
June 30, 2016

2016 Desalination Amendment Compliance Matrix
OCWD Long Term Facilities Plan 2014 Update

Poseidon
OCWD

P
P2
P3
P4
P5
EE
FF
GG
KK
LL1
LL2
MM
NN
VV
WW
GGG
ZZZZ2

June 30, 2016
June 6, 2018
July 28, 2017
July 28, 2017
July 28, 2017
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
July 28, 2017
July 28, 2017
September 1, 2016
September 1, 2016
July 28, 2017
July 28, 2017
July 28, 2017
July 12, 2018

OCWD/Poseidon
OCWD/Poseidon
OCWD
OCWD
OCWD
Poseidon
MWDOC
OCWD
MWDSC
Poseidon
Poseidon
OCWD
Poseidon
OCWD
MWDOC
OCWD
Poseidon

ZZZZ3

July 12, 2018

ZZZZ4

July 12, 2018

ZZZZ5

July 12, 2018

ZZZZ6

July 12, 2018

ZZZZ7

July 12, 2018

ZZZZ8

July 12, 2018

CCCCC

August 21, 2018

HHHHH1

November 27, 2018

KKKKK

January 8, 2019

AAAAAA

December 4, 2019

OCWD/Poseidon Water Reliability Agreement
OCWD/Poseidon 2018 Amended Water Reliability Agreement
OCWD Letter to Concur, Inc., ISTAP and WIT Facilitator
OCWD Letter to the Regional Board
OCWD Letter to the Coastal Commission
Water Demand White Paper
2015 MWDOC UWMP
OCWD Groundwater Management Plan 2015 Update
2015 MWD Integrated Resource Plan
Water Demand White Paper
Water Demand White Paper Addendum
OCWD Letter to Regional Board
Poseidon Memo entitled “Water Resources Loading Order”
OCWD Letter to Regional Board regarding Distribution of Desalinated Water
MWDOC Letter to Regional Board
Letter from OCWD to Regional Board regarding Distribution System CEQA
Letter to SQ-RWQCB Huntington Beach Desalination Project Administrative
Record
Orange County Water District Letter to State Lands Commission dated
September 8, 2017
Metropolitan Water District of Southern California Letter to State Lands
Commission dated October 2, 2017
CA Dept. of Water Resources Letter to the State Lands Commission dated
October 16, 2017
Orange County Water District Letter to State Lands Commission dated October
18, 2017
Latham & Watkins Legal Brief in response to Coastkeeper's petition to re-open
the 2012 permit dated June 27, 2016
CA State Lands Commission Final Supplemental Environmental Impact Report
(FSEIR) certified October 19, 2017
Response to California Coastkeeper Alliance June 21st and July 9th 2018
Submittals Regarding Subsurface Intake Feasibility
Latham & Watkins letter in response to R4RD comments regarding feasibility of
slant wells and demand for water
California Superior Court ruling denying petition to overturn State Lands
Commission’s Lease Amendment and CEQA certification.
CA State Legislators to CCC and RWB dated February 23, 2019
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Date

Title/Description

Author

A
A1
A2
A3

June 30, 2016
July 28, 2017
July 28, 2017
July 28, 2017

Poseidon
ECO-M
ECO-M
Geosyntec

A3
Updated
A4

July 28, 2017

A5
A6

July 28, 2017
July 28, 2017

2016 Desalination Amendment Compliance Matrix
High Resolution Offshore Geophysical Survey Report
Offshore Geophysical Survey and Shallow Subsurface Geology Report
Revision and Sensitivity Analysis of Slant Well and SSI Model Feasibility
Assessment of Shorline Subsurface Collectors - Tech Memo
Revision and Sensitivity Analysis of Slant Well and SSI Model Feasibility
Assessment of Shorline Subsurface Collectors - Tech Memo
On the Capture Radius of Ichthyoplankton by Intake Suction at Huntington
Beach Desalination Facility (HBDF) - Tech Memo
Life Cycle Cost of the Proposed Seawater Intake and Outfall Technologies
Offshore Geophysical Survey and Shallow Subsurface Geology Report

July 28, 2017

E
F
G
G1
H
I
K
L
L2

June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
July 28, 2017

M

June 30, 2016

Alternative Sites Analysis - Tech Memo
ISTAP Phase 1 Report
ISTAP Final Phase 2 Report
City of HB ISTAP2 Comment Letter
Intake/Discharge Feasibility Report
2010 Executed SLC Lease Amendment
Feasibility Assessment of Shoreline Subsurface Collectors
Geosyntec Model CCC Third Party Review by Dr. Detwiler
OCWD Letter from Staff Hydrogeologist Roy Herndon to the Concur, Inc, the
ISTAP and WIT Facilitator
OCWD Letter to Coastal Commission Staff re: Dr. Detwiler’s 3rd Party Review
of Groundwater Model
OCWD Letter “Review of Geosyntec Report prepared for Poseidon to Evaluate
the Feasibility of Subsurface Seawater Intakes in Bolsa, Sunset, and Alamitos
Gaps for the Proposed Huntington Beach Desalination Plant dated July 25,
2017”
Seabed Infiltration Galleries Optimal Siting Assessment

L3

July 28, 2017

L4

May 18, 2018

Q
V
W
AA
BB
HH
II
JJ
OO2

June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
September 1, 2016

HB Entrainment Data Summary
Approach for Intake APF Calculations Tech Memo
Intake Entrainment Effects on MPAs
Intake Feasibility: TWS vs. WWS Tech Memo
Offshore Intake Feasibility Tech Memo
Wedgewire Screen Intake and Diffuser Environmental Analysis
Wedgewire Screen Maintenance Plan
Project Description Wedgewire Screen and Diffuser
Analysis of Alternative Sites Part 2
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PP

September 1, 2016

HDR/MBC

X

QQ
BBB

September 1, 2016
July 28, 2017

Poseidon
Poseidon

X

EEE

November 18, 2016

Comparison of Existing Offshore Ichthyoplankton Data for the Huntington Beach
Desalination Plant Tech Memo
Poseidon White Paper entitled “ISTAP Economic Analysis”
Matrix entitled “Huntington Beach Desalination Plant Alternative Sites Analysis –
Expanded Analysis.”
Sensitivity of Sweeping Velocities to Ocean Water Depth for Wedge-Wire Intake
Screens at the Huntington Beach Desalination Facility (HBDF) Tech Memo v1

HDR/MBI

X

Sensitivity of Sweeping Velocities to Ocean Water Depth for Wedge-Wire Intake
Screens at the Huntington Beach Desalination Facility (HBDF) Tech Memo v2 Replaces Appendix EEE
Additional Sensitivity Analyses Of Slant Well SSI Model Feasibility
Modeling:Variation In The Location And Length Of The Slant Wells Has Very
Little Influence On The Portions Of Source Water Pumped By The Slant Wells
Tech Memo
Additional Sensitivity Analyses Of Slant Well SSI Model Feasibility
Modeling:Variation In The Location And Length Of The Slant Wells Has Very
Little Influence On The Portions Of Source Water Pumped By The Slant Wells
Updated Tech Memo
PowerPoint Presentation on Slant Well Modeling and Feasibility
Response to Regional Board request regarding entrainment data and Area of
Production Foregone (APF) mitigation calculation. (RCF 52, 54, 55)
Intake Location Entrainment Analysis Tech Memo
Intake Location Entrainment Analysis Tech Memo
PowerPoint Presentation on Seawater intake location
PowerPoint Presentation on seawater intake location
Utilization of 2003-04 Huntington Beach Generating Station Entrainment Data
Tech Memo
Sweeping Velocity for Wedgewire Screen Cleaning Tech Memo
Email from Scott Maloni to Milasol Gaslan. Topic: slant well feasibility
Geology of the Orange County Region, Southern California Report

HDR/MBI

FFF
HHH

III

February 7, 2017
July 28, 2017

July 28, 2017

MMM
NNN

July 28, 2017
July 28, 2017

OOO
PPP
QQQ
RRR
SSS

July 28, 2017
July 28, 2017
July 28, 2017
July 28, 2017
July 28, 2017

UUU
XXX
YYY

July 28, 2017
July 28, 2017
July 28, 2017

EEEE

July 28, 2017

HHHH

July 28, 2017

LLLL

July 28, 2017

MMMM

July 28, 2017

Geosyntec

Geosyntec

Geosyntec
Poseidon
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X
X

X

X
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HDR
TWB
Poseidon
South Coast
Geological Society
Poseidon

Calculation of Huntington Beach Desalination Project Potential Benthic Impact
Area Estimate
Sensitivity of Sweeping Velocities to Ocean Water Depth for Wedge-Wire Intake MBI
Screens at the Huntington Beach Desalination Facility (HBDF) Tech Memo
Review of Applicant provided information on operational effects of the
Riamondi
Huntington Beach Desalination Plant Lease Modifications to marine biology
Tech Memo
Technical Memorandum: Use of Density Versus Abundance Tech Memo
TWB
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Date

Title/Description

Author

NNNN

July 28, 2017

HDR

NNNN Rev
1
NNNN Rev
2
PPPP
QQQQ

December 13, 2017

RCF 22 Estimated Area of Production Foregone for each Station Sampled in
2003-2004 Tech Memo
RCF 22 Revised Estimated Area of Production Foregone for each Station
Sampled in 2003-2004 Cover Letter and Tech Memo
RCF 22 Estimated Area of Production Foregone for each Station Sampled in
2003-2004 Tech Memo
Response to RCF 19 from the Regional Board’s May 23, 2017 letter
Groundwater Modeling to Evaluate Feasibility of Subsurface Seawater Intakes
in Bolsa, Sunset, and Alamitos Gaps, Water Board Request RCF 23 Alternative
Sites Evaluation for the Proposed Desalination Project at Huntington Beach
Tech Memo
Response to RCF 18 and 23 from the Regional Board’s May 23, 2017 Letter
Tech Memo
Review of the California Coastal Commission Staff’s August 3, 2017, Review of
Poseidon’s Entrainment Effects Analysis Tech Memo
Inclusion of Mole Crab (Emerita analoga) in the Huntington Beach Desalination
Plant Environmental Analysis Tech Memo
HDR letter entitled “Subject: Review of Revised Draft Technical Memorandum –
Review and Analysis of Expected Entrainment Effects at and near Poseidon’s
Proposed Huntington Beach Desalination Project by Tom Luster and Laurie
Koteen, Ph.D., Coastal Commission”
PowerPoint Presentation for interagency workshop entitled “ETM/APF
calculations for the Proposed Huntington Beach Desalination Project”
Letter from Miller Marine Sciences in response to additional entrainment
analysis information requested by the RWB in April 18th letter
Entrainment Sensitivity Analysis Cover Letter and Workbook
Latham & Watkins Legal Brief in response to Coastkeeper's petition to re-open
the 2012 permit dated June 27, 2016
CA State Lands Commission Final Supplemental Environmental Impact Report
(FSEIR) certified October 19, 2017
NTPR Meeting PowerPoint Presentation
Response to California Coastkeeper Alliance June 21st and July 9th 2018
Submittals Regarding Subsurface Intake Feasibility
MLE Analysis Rationale Tech Memo
Review-MLE APF All Stations Analysis Workbook
MLE Meeting Presentation
PowerPoint presentation to Agency staff regarding the MLE recommended by
Dr. Raimondi regarding the screened intake site.
Poseidon’s submittal of its final report to Dr. Raimondi regarding his guidance
on the MLE regarding the screened intake site.
Environmental Acute Toxicity Tests from Carlsbad Desalination Plant and
updated Process flow diagram for the proposed Huntington Beach project.

June 16, 2018
July 28, 2017
July 28, 2017

RRRR

July 28, 2017

SSSS

August 15, 2017

TTTT

August 16, 2017

VVVV

November 13, 2017

XXXX

April 13, 2018

YYYY

April 26, 2018

ZZZZ1
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AAAAA
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July 26, 2018
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DDDDD1
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EEEEE
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September 7, 2018
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September 27, 2018

FFFFF
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GGGGG

October 10, 2018
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Author

HHHHH1

November 27, 2018

Latham & Watkins

HHHHH2

December 11, 2018

IIIII
IIIII2

November 28, 2018
February 4, 2019

JJJJJ1
JJJJJ2

January 4, 2019
January 4, 2019

KKKKK

January 8, 2019

LLLLL

January 10, 2019

PPPPP
PPPPP2
RRRRR

February 5, 2019
March 12, 2019
April 1, 2019

UUUUU

May 22, 2019

Latham & Watkins letter in response to R4RD comments regarding feasibility of
slant wells and demand for water
Poseidon Water letter in response to RWB staff December 6, 2018 request for
information on slant well feasibility.
Copper Corrosion from a Copper Nickel Wedgewire Screens Tech Memo
Technical Memorandum: Responses to Agency Requests for Information about
Copper Nickel Wedgewire Screens
1-mm Screened Seawater Intake Site Determination Summary Report
Huntington Beach Desalination Plant D2 and U2 – Alternative 1mm Screened
Seawater Intake Feasibility Analysis According to the OPA and CEQA Report
California Superior Court ruling denying petition to overturn State Lands
Commission’s Lease Amendment and CEQA certification.
PowerPoint presentation for interagency meeting entitled “APF Scaling
Approach”
Generation 5 Groundwater Model Slant Well Report
Responses to questions regarding Generation 5 Groundwater Model
Response to RWQCB - Feasibility of Alternative Sites for 1-mm WW Screen
Intake
Latham & Watkins Response to NGO Slant Well Letter

Poseidon
HDR/TWB/MMS
TWB
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A
A5
E
H
I
R
S
T
T Errata
CC
DD
HH
JJ
OO2
UU

June 30, 2016
July 28, 2017
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
June 30, 2016
September 1, 2016
September 1, 2016

2016 Desalination Amendment Compliance Matrix
Life Cycle Cost of the Proposed Seawater Intake and Outfall Technologies
Alternative Sites Analysis - Tech Memo
Intake/Discharge Feasibility Report
2010 Executed SLC Lease Amendment
6 Jet Diffuser Analysis
Conventional Diffuser Analysis
Diffuser Discharge APF Analysis
Diffuser Discharge APF Analysis Errata
Brine Discharge Evaluation with Desal Amendment
OCSD Ocean Outfall Capacity Correspondence
Wedgewire Screen Intake and Diffuser Environmental Analysis
Project Description Wedgewire Screen and Diffuser
Analysis of Alternative Sites Part 2
Initial Dilution in a Quiescent Ocean Due to Discharges of Concentrated
Seawater from the Huntington Beach Desalination Facility (HBDF) Tech Memo

Poseidon
Poseidon
Dudek
Alden
SLC
MBI
MBI
MBC
MBC
Dudek
OCSD
Dudek
Poseidon
Dudek
MBI

Huntington Beach Desalination Plant Brine Discharge and Wastewater
Commingling Feasibility Assessment Tech Memo
OCSD Letter to Regional Board
Brine Discharge Mortality Calculations for the Huntington Beach and Carlsbad
Desalination Projects Tech Memo
PowerPoint Presentation regarding Discharge Mortality Calculations
Response to Regional Board request regarding entrainment data and Area of
Production Foregone (APF) mitigation calculation. (RCF 52, 54, 55)
Utilization of 2003-04 Huntington Beach Generating Station Entrainment Data
Tech Memo
Water Quality outside the Huntington Beach Tech Memo
Desalination Plant Brine Mixing Zone.”
Email from Scott Maloni to Milasol Gaslan. Topic: Brine discharge technology
Diffuser Discharge Vertical Angle Selection for Poseidon Huntington Beach
Desalination Plant Tech Memo
Dilution Analysis Alden 3-Jet Duckbill Diffuser Retrofit at Huntington Beach
Desalination Facility (HBDF) Tech Memo
Huntington Beach Desalination Facility Discharge Diffuser Design Tech Memo
Response to NOIA Attachment 1 - GHD Memo - Head Loss Review
Response to NOIA Attachment 2 - Alden Memo - Summary of Head Loss
Calculations and Spreadsheet
Calculation of Huntington Beach Desalination Project Potential Benthic Impact
Area Estimate

Dudek

CCC

July 28, 2017

DDD
JJJ

July 28, 2017
July 28, 2017

LLL
NNN

July 28, 2017
July 28, 2017

SSS

July 28, 2017

VVV

July 28, 2017

WWW
BBBB
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CCCC

July 28, 2017
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July 28, 2017
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Author

JJJJ

July 28, 2017

HDR

KKKK

July 28, 2017

KKKK2

July 28, 2017

KKKK3

July 28, 2017

HDR Letter entitled, “Ocean Plan Desalination Amendment Shearing Mortality
Guidelines Represents the Best Available Science.”
Dilution Analysis Alden 3-Jet Duckbill Diffuser Retrofit at Huntington Beach
Desalination Facility (HBDF) Tech Memo
Alternative Hydrodynamic Model Analysis Alden 3-Jet Duckbill Diffuser Retrofit
at HBDF Tech Memo
Alternative Hydrodynamic Model Analysis of the Alden Designed 3-Port Duckbill
Diffuser Retrofit at Huntington Beach Desalination Facility (HBDF)-Version 2
Tech Memo
Review of Applicant provided information on operational effects of the
Huntington Beach Desalination Plant Lease Modifications to marine biology
Tech Memo
Technical Memorandum: Use of Density Versus Abundance Tech Memo
RCF 22 Estimated Area of Production Foregone for each Station Sampled in
2003-2004 Tech Memo
RCF 22 Revised Estimated Area of Production Foregone for each Station
Sampled in 2003-2004 Cover Letter and Tech Memo
RCF 22 Estimated Area of Production Foregone for each Station Sampled in
2003-2004 Tech Memo
Review of the California Coastal Commission Staff’s August 3, 2017, Review of
Poseidon’s Entrainment Effects Analysis Tech Memo
Inclusion of Mole Crab (Emerita analoga) in the Huntington Beach Desalination
Plant Environmental Analysis Tech Memo
Technical Memorandum: Response to Phil Roberts July 26, 2017 Comment
Letter on the CA State Lands Commission Draft Supplemental Environmental
Impact Report for the Huntington Beach Desalination Plant.”
HDR letter entitled “Subject: Review of Revised Draft Technical Memorandum –
Review and Analysis of Expected Entrainment Effects at and near Poseidon’s
Proposed Huntington Beach Desalination Project by Tom Luster and Laurie
Koteen, Ph.D., Coastal Commission”
Taylor Micro-Scale Methods for Estimating Injury and Mortality to Marine
Organisms Entrained by a Diffuser at Huntington Beach Desalination Facility
(HBDF) Tech Memo
Letter from Miller Marine Sciences in response to additional entrainment
analysis information requested by the RWB in April 18th letter
Latham & Watkins Legal Brief in response to Coastkeeper's petition to re-open
the 2012 permit dated June 27, 2016
CA State Lands Commission Final Supplemental Environmental Impact Report
(FSEIR) certified October 19, 2017
Revised Brine Diffuser Design and Environmental Analysis Report
Responses to inquiry from State Lands Commission regarding the revised brine
diffuser environmental analysis
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Executive Summary
Poseidon Water is in the process of obtaining a Coastal Development Permit (CDP) for the Huntington
Beach Seawater Desalination Project (Project). To assist Poseidon Water in this effort, Moffatt & Nichol
has been commissioned by Poseidon Water to prepare a sea level rise hazard analysis specific to the
Project site that is consistent with the California Coastal Commission (CCC) Sea Level Rise Policy Guidance
originally adopted in August 2015 and updated in November 2018 to incorporate sea level rise projections
released by the California Ocean Protection Council (OPC) in 2018.
The Huntington Beach Local Coastal Program (LCP) and the Coastal Act (Pub. Res. Code Section 30253)
requires that “new development shall (a) Minimize risks to life and property in areas of high geologic,
flood, and fire hazard; and (b) Assure stability and structural integrity, and neither create nor contribute
significantly to erosion, geologic instability, or destruction of the site or surrounding area or in any way
require the construction of protective devices that would substantially alter natural landforms along bluffs
and cliffs.”
CCC Policy Guidance recommends using longer time frames of 75-100 years for analysis of coastal hazards
impacting commercial structures such as the proposed Project. Rather than focus on sea level rise
projected for a single time horizon, multiple scenarios were selected in this report to account for the
uncertainty of sea level rise projections through 2100. The sea level rise projections used for analysis of
coastal hazards and development of adaptation strategies were based on a facility design life of
approximately 50 years, which would correlate to a 2070 - 2100 planning horizon. Sea level rise
projections for the 2070 planning horizon would likely remain below 1.6 feet (low-risk aversion) but there
is a slight chance SLR could reach 3.3 feet (medium-high risk aversion) as indicated in Table ES-1. SLR will
likely remain below 3.3 feet at the 2100 planning horizon, but there is greater uncertainty associated with
the longer planning horizon, and the OPC 2018 projections indicate there is a slight chance SLR could reach
6.6 feet in 2100.
Table ES-1: Sea Level Rise Scenarios 1

Probability and Timing for each Risk Aversion Profile

SLR scenario
analyzed
feet (cm)

Low Risk Aversion
(17% probability)

Medium-High Risk Aversion
(0.5% probability)

Extreme Risk Aversion
(H++ scenario)

1.6 (50)

2070

2050±

2040±

3.3 (100)

2110

2070

2060±

4.9 (150)

2140

2090±

2070±

6.6 (200)

> 2150

2100

2080±

More recent Sea Level Rise statewide guidance adopted by the Coastal Commission assumes 3.5 ft. of sea level rise
in the year 2050. This planning scenario is captured in the report’s evaluation.

1
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Sea level rise scenarios of 4.9 and 6.6 feet were evaluated to characterize potential impacts for the upper
range of projections in 2100. There is a 99.5% chance sea level rise will not exceed 6.7 feet this century.
OPC 2018 progressed from the previous scenario-based sea level rise planning approach to a more
advanced approach of using probabilities of risk 2. As such, OPC 2018 incorporates probabilistic sea-level
rise projections along the coast of California, which associate a likelihood of occurrence (or probability)
with sea-level rise heights and rates and are directly tied to a range of emissions scenarios. For example,
OPC 2018 states “…the scientific community has made significant progress in producing probabilistic
projections of future sea level rise, and the team of scientists advising the OPC Protection Council (OPC) on
this Guidance strongly recommended that decision-makers use probabilistic projections to understand and
address potential sea-level rise impacts and consequences.” (OPC 2018, p. 4 (emphasis added).)
Based on the OPC guidance (2018) there is an 83% probability sea level rise will not exceed 1.6 feet over
the Project design life. Given the proposed development is a commercial structure that poses very low
risk to public health, safety, natural resources, and critical infrastructure the “medium-high” risk aversion
profile is most scientifically defensible for the Project. According to the OPC guidance there is a 99.5%
probability sea level rise will not exceed 3.3 feet by 2070. There is a 98% likelihood that sea level rise will
not exceed 5 feet this century. The 6.6-foot scenario provides a conservative indication of potential
impacts in 2100, a generation beyond the design life of the Project.
The OPC guidance includes a specific singular scenario (called H++), based on projections by Sweet et al
2017 which incorporates findings of DeConto and Pollard (2016) that predict Antarctic ice sheet instability
could make extreme sea-level outcomes more likely than indicated by Kopp et al. 2014 (OPC, 2017).
Because the H++ scenario is not a result of probabilistic modeling the likelihood of this scenario cannot be
determined. Due to the extreme and improbable nature of the H++ scenario, it is most appropriate to
consider when planning for development that poses a high risk to public health, safety, natural resources
(OPC 2018). Since the Project does not meet the criteria for high risk development and the hazards from
such a scenario would not impact the Project until after the design life there is no scientific rationale for
using the H++ scenario in site planning and design. The Project has been designed to withstand
anticipated, probabilistic worst-case sea level rise through the end of the century and includes plans to
adapt to H++ sea level rise scenarios if they materialize.
The latest update on global sea level rise science and future projections was provided by the
Intergovernmental Panel on Climate Change (IPCC) in a 2019 special report titled The Ocean and
Cryosphere in a Changing Climate. This report provides an updated probabilistic assessment of global sea
level rise and specifically excludes the H++ scenario from these projections describing the assumptions

“Hazard exposure” and “risk” are very different concepts. Flooding risk, for example, refers to the risk of damage
from flooding to a building (Flooding risk = probability of hazard exposure × consequence of damage to building). A
site subject to flooding but little or no damage or disruption (consequence) would face a low risk from this hazard.
A site with a low probability of flooding and low consequence would face a very low risk from such a hazard.
2
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made by DeConto and Pollard (2016) related to marine ice cliff instability as unproven and characterized
by deep uncertainty. The deep uncertainty associated with dynamical ice loss from Antarctica is due to
lack of knowledge about these processes and disagreement among experts as to the appropriate models
and probability distributions for representing uncertainty (IPCC, 2019). Additional research from a group
of scientists at Massachusetts Institute of Technology and Boston College concluded the assumptions
regarding ice cliff instability were likely overestimated (MIT News, 2019). The latest science indicates the
extreme sea level rise scenario, referred to as H++ in the OPC guidance, is not widely supported by the
scientific community; therefore, while it is evaluated in this report it should not factor into the design or
decision-making process for the proposed Project.
Site location and elevation are key factors in assessing coastal hazards at the project site. The Project site
is located 2,000 feet away from the active shoreline behind one of the widest and most stable beaches in
Orange County. Due to the large setback from dynamic shoreline processes, including future shoreline
erosion, the proposed development will not require shoreline protective devices over the expected life of
the development, even under an extreme SLR scenario. Existing site elevations are in the 10-12-foot,
NAVD 88 range with breached containment berms extending up to 20+ feet, NAVD 88. Portions of the
exterior containment berms have been removed as part of the Huntington Beach Generating Station
Repower Project. The proposed project will also remove the tank farm containment berms providing a
source of material for elevated buildings pads in the range of 14-16 feet, NAVD 88, where the key
desalination processes will occur.
The coastal hazards evaluated in this study include shoreline erosion, king tide (non-storm) flooding,
coastal storm flooding, fluvial storm flooding, tsunami, groundwater daylighting and closed barrier beach
flooding. The results, presented in Section 3, indicate the site has a high adaptive capacity for sea level
rise and associated coastal hazards. The Project site is not vulnerable to any coastal hazard evaluated
through 2070, even when simulating the Maximum Considered Tsunami (2,475-year return period) in
combination with a 3.3-foot SLR projection. A summary of the vulnerability assessment is provided in
Table 1. This analysis demonstrates that the Project, as designed, will be resilient to more than 3.5 feet of
sea level rise upon completion consistent with Objective 1.1 of the OPC “Strategic Plan to Protect
California’s Coast and Ocean 2020-2025” and Principle 1 of the “Making California’s Coast Resilient to Sea
Level Rise: Principles for Aligned State Action.”
Table ES-2: Summary of Project Vulnerability to Coastal Hazards
Sea Level Rise
Scenario

Shoreline
erosion

Tidal flooding
(King Tide)

Extreme Coastal
Storm (100-year)

Extreme Fluvial Storm
(100-year)

Maximum Considered
Tsunami (2,475-year)

0

None

None

None

None

None

1.6

None

None

None

None

None

3.3

None

None

None

None

Low*

4.9

None

None

None

None

N/A

6.6

None

Low*

Low*

Low*

N/A

*Low vulnerability indicates flooding would be shallow and temporary and would not impact project
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There is a 98% chance SLR will not exceed 5 feet this century indicating the Project may not be exposed
to coastal hazards long after the design life. The highest SLR scenario evaluated, 6.6 feet, is representative
of the medium-high risk aversion projection for 2100. A 100-year coastal storm event in combination with
6.6 feet of SLR would result in some shallow and short-duration flooding around the Project site, but these
hazards can be easily accommodated. This extreme combination of events appears to be a tipping point
where flooding from adjacent low-lying areas would encroach onto the Project site. Constructing the
process buildings with finish floor elevations of 14 and 16 feet will provide at least 1 foot of freeboard
above the predicted flood level for this scenario. The product water storage tank, constructed of
reinforced concrete, will have a finished slab elevation of 10 feet and would be designed to withstand
coastal hazard events without damage and would not be sensitive to shallow flooding of short duration
which could be easily mitigated with adaptation measures such as temporary flood protection.
The best available science indicates there is a ~99.5% chance that SLR will not exceed 6.6 feet this century
making this a very conservative worst-case probabilistic scenario for the 2100-time horizon. The fact that
the Project facilities could accommodate this type of event with little risk to life and property is a clear
indication that SLR and coastal hazards pose a very low risk to the Project.
In the event SLR accelerates faster than current probabilistic projections, adaptation strategies could be
implemented to reduce the risk of damage to the facility or its operators. The following adaptation
strategies have been developed to mitigate for known hazards in design of the facility and establish
triggers for when future strategies should be initiated.
•

Provide an emergency response plan to all facility personnel that communicates how to plan,
prepare, and respond to a natural disaster such as a tsunami or catastrophic flooding event. The
Maximum Considered Tsunami in combination with a high SLR scenario (>3.3 feet) is the primary
hazard of concern for the safety of facility personnel. This plan should include safety training,
disaster response drills and signage posted onsite. This plan should be developed with input from
local first responders and tailored for a non-essential water treatment facility.

•

Design the desalination facility to withstand a tsunami event with only minimal damage per
applicable building code requirements such that the facility would be safe to occupy and resume
operations immediately after the event.

•

Implement additional structural design measures per applicable building code requirements to
improve the facility’s resilience to a more extreme tsunami event. The measures would be
intended to avoid building collapse, although the facility may sustain damage during this type of
event.

•

Account for the effect of sea level rise on groundwater levels in the geotechnical and structural
design parameters established for the Project facilities.

•

Update the Project-specific sea level rise analysis in 2050 or when local mean sea level (MSL) has
risen 3 feet above MSL of the 1983-2001 tidal epoch. The updated analysis should account for
updated sea level rise science and regional adaptation efforts or land use changes that could
affect the Project’s exposure to coastal hazards.
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1.

Introduction

Poseidon Water is in the process of obtaining a CDP for the Huntington Beach Seawater Desalination
Project (Project). To assist Poseidon Water in this effort, Moffatt & Nichol has been commissioned by
Poseidon Water to prepare a sea-level rise analysis (Study) specific to the project site and design life that
is consistent with the California Coastal Commission Sea Level Rise Policy Guidance, originally adopted in
August 2015 and updated in November 2018 to incorporate sea level rise projections released by the
California Ocean Protection Council (OPC) in 2018. The Study evaluates the projected coastal hazards
associated with three sea level rise scenarios, the degree to which the Project and coastal resources are
impacted by these hazards, and adaptation strategies to avoid or minimize impacts related to sea level
rise during the Project design.

1.1

Background

The purpose of this study is to provide a consolidated update of sea level rise hazards and adaptation
strategies for the Project. Moffatt & Nichol completed a Sea Level Rise Hazard Analysis for the Project in
January 2017, and since then there have been new sea level rise projections released and additional sitespecific hazard analyses conducted. Below is a list of new information that was incorporated into this
update of our 2017 report:
•
•
•
•
•
•

State of California Sea-Level Rise Guidance, OPC 2018.
California Coastal Commission (CCC) Sea Level Rise Policy Guidance, November 7, 2018.
Huntington Beach Seawater Desalination Project, Preliminary General Grading Plan.
Magnolia Tank Farm Redevelopment Project, Sea Level Rise Vulnerability Assessment and
Adaptation Plan, November 2018 by Anchor QEA.
Huntington Beach Desalination Review of Sea Level Rise Hazards, December 14, 2018 by David
Revell, PhD.
The Ocean and Cryosphere in a Changing Climate, a Special Report released by the
Intergovernmental Panel on Climate Change (IPCC), September 2019.

In most of the recent reports and guidance documents listed above, the coastal hazard data is from the
Coastal Storm and Modeling System (CoSMoS) 3.0, phase 2 results published by the United States
Geological Survey (USGS). Additional information was referenced from the City of Huntington Beach Sea
Level Rise Vulnerability Assessment (Moffatt & Nichol, 2014) that evaluated coastal hazards for sea level
rise scenarios in 2030, 2050, and 2100. These references provide the basis for a site-specific assessment
of how coastal hazards such as extreme wave events, extreme tides, and fluvial storms are influenced by
sea level rise and how that could impact the Project.

1.2

Site Location

The Project is located in the City of Huntington Beach, California near the intersection of Pacific Coast
Highway and Newland Street, north of the AES power plant, as shown in Figure 1. The site is bounded by
Newland Street to the west, the Huntington Beach Channel to the north and east, and the AES power
plant to the south.
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Figure 1: Location Map

1.3

Site Topography

Site location and elevation are key factors in assessing coastal hazards at the project site. The Project site
is located 2,000 feet away from the active shoreline behind one of the widest and most stable beaches in
Orange County. Existing topography of the site and adjacent areas are shown in Figure 2. The average site
elevations are in the 10-12-foot range, but the existing tank farm containment berms, which have been
breached in certain areas, extend up to 20 feet or higher relative to the North American Vertical Datum
of 1988 (NAVD 88). The project site and the AES power plant site are several feet higher than adjacent
areas including Newland Street, the adjacent mobile home park, the Pacific Coast Highway, and the
Magnolia Marsh.
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Figure 2: Existing Site Topography

The proposed project will involve some site grading to remove existing containment berms and tanks to
allow for construction of the desalination plant; the existing and proposed site elevations are shown in
Figure 3. Removal of the earthen containment berms will provide a source of material for elevated
buildings pads on the eastern side of the project site, where the desalination processes will occur. The
proposed finish grade elevations of the key process buildings will range from 14-16 feet NAVD 88 (Figure
3). Building pads on the western side of the project site will remain in the 10-12 foot range. Key process
buildings and their finish elevations are as follow:
•
•
•
•

A: the product water storage tank, which has a finish floor elevation of 10 ft NAVD 88,
B: the filter substation and electrical building, which have finish floor elevations of 16 ft NAVD 88,
C: the RO process building, which has a finish floor elevation of 14 ft NAVD 88, and
D: the pre- and post-treatment filter structures, which have finish floor elevations of 16 ft NAVD
88.

Huntington Beach Desalination Project Sea Level Rise Analysis | Poseidon | 9364 | Page 11

Figure 3: Existing and Proposed Site Elevation Comparison
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2.

Sea-Level Rise Scenarios

There is broad agreement in the scientific community that the earth is predicted to warm and that sea
levels will rise as a result of the thermal expansion of water and increased contributions from melting
glaciers (CCC, 2015). Although there is consensus among the scientific community on these concepts, the
timing and severity of sea level rise is relatively uncertain, especially for planning horizons beyond 2050.
The uncertainty in the sea level rise projections is partially due to the range of future global emissions
scenarios (a function of social and political behavior) and the non-linear response of the ocean to warmer
temperatures and contributions from land-based ice sources.

2.1

Best Available Science for Sea Level Rise Projections

As a supporting study to a CDP application, the most relevant guidance to this analysis is the California
Coastal Commission Sea Level Rise Policy Guidance (CCC, 2018). The original guidance document was
adopted in 2015, and a science-focused update was adopted in November 2018. The purpose of the
update was to incorporate more recent publications by the Ocean Protection Council (OPC) titled Rising
Seas in California: An Update on Sea-Level Rise Science (2017) and the State of California Sea-Level Rise
Guidance: 2018 Update (2018). The 2018 OPC SLR Guidance is now referenced as the best available
science throughout the CCC SLR Policy Guidance document.
The OPC (2018) Guidance projects SLR for multiple emissions scenarios and uses a probabilistic approach
based on Kopp et al. 2014 to generate a range of projections at a given time horizon. For the 2050-time
horizon, the “likely range” of SLR is between 0.5 to 1.0 feet. Kopp et al. 2014 estimated there is a 66%
probability that SLR will fall within this “likely range.” The likely range of SLR at the 2070-time horizon is
0.8-1.7 feet for a high-emissions scenario. The likely range of SLR at the 2100-time horizon is 1.5-3.3 feet
for a high-emissions scenario. The upper end of the “likely range” is recommended for low risk aversion
situations where impacts from SLR greater than this amount would be insignificant, or easily mitigated.
This “low risk aversion” curve is shown in orange in Figure 4. At any given time horizon, there is a 17%
chance that SLR will exceed this curve.
For medium-high risk aversion situations, more conservative (lower probability) projections for SLR are
recommended by the OPC Guidance. These projections have a 1-in-200 chance (0.5% probability) of
occurring at a given time horizon and would be appropriate for use on projects where damage from
coastal hazards would carry a higher consequence and/or a lower ability to adapt such as residential and
commercial structures. The medium-high risk aversion curve is shown in red in Figure 4.
The OPC guidance also includes a specific singular scenario (called H++), based on projections by Sweet et
al 2017, which incorporates findings of DeConto and Pollard (2016) that predict Antarctic ice sheet
instability could make extreme sea-level outcomes more likely than indicated by Kopp et al. 2014 (OPC,
2017). Because the H++ scenario is not a result of probabilistic modeling, the likelihood of this scenario
cannot be determined. Due to the extreme and improbable nature of the H++ scenario, it is most
appropriate to consider when planning for development that poses a high risk to public health, safety,
natural resources, and critical infrastructure (OPC 2018). The H++ extreme risk aversion curve is shown in
purple in Figure 4.
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The latest update on global sea level rise science and future projections was provided by the
Intergovernmental Panel on Climate Change (IPCC) in a 2019 special report titled The Ocean and
Cryosphere in a Changing Climate. This report provides an updated probabilistic assessment of global sea
level rise and specifically excludes the “H++” scenario from these projections describing the assumptions
made by DeConto and Pollard (2016) related to marine ice cliff instability as unproven and characterized
by deep uncertainty. The deep uncertainty associated with dynamical ice loss from Antarctica is due to
lack of knowledge about these processes and disagreement among experts as to the appropriate models
and probability distributions for representing uncertainty (IPCC, 2019). Additional research from a group
of scientists at Massachusetts Institute of Technology and Boston College concluded the assumptions
regarding ice cliff instability were likely overestimated (MIT News, 2019). The latest science indicates the
extreme sea level rise scenario, referred to as H++ in the OPC guidance, is not widely supported by the
scientific community; therefore, it should not factor into the design or decision-making process for the
proposed Project.
Since the Project does not meet the criteria for high risk development, and the hazards from such a
scenario would not impact the Project until after the design life, there is no scientific rationale for using
the H++ scenario in site planning and design. The Project has been designed to withstand anticipated,
probabilistic worst-case sea level rise through the end of the century and includes plans to adapt to H++
sea level rise scenarios if they materialize.

Figure 4: Sea Level Rise Projections for Three Risk Aversion Levels, Los Angeles, CA (OPC, 2018)
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2.2

Project Design Life and Sea Level Rise Scenarios

The sea level rise projections used for analysis of coastal hazards and development of adaptation
strategies were based on a Project design life of approximately 50 which would correlate to a 2070-2100
planning horizon. Sea level rise projections for the 2070 planning horizon would likely remain below 1.6
feet (low-risk aversion) but could reach 3.3 feet (medium-high risk aversion). A single study (DeConto and
Pollard, 2016) indicated that a worst-case scenario (H++) could result in sea level rise of 4.9 feet by 2070.
However, the latest update on global sea level rise science (IPCC, 2019) specifically excluded the
projections by DeConto and Pollard (2016) calling into question the validity of this scenario for use in
project planning and design. A 6.6-foot scenario was also evaluated to represent a conservative projection
of sea level rise at the 2100 planning horizon. There is a 99.5% chance sea level rise will not exceed 6.7
feet this century.
The range of sea level rise scenarios was selected to account for the uncertainty of sea level rise
projections, with a focus on the thresholds at which impacts to the project may occur. This iterative
approach will provide a basis for understanding how coastal hazards and impacts change during and
beyond the Project’s design life. Given the uncertainty in sea level rise projections, the precise value
selected for each planning horizon is not as important as selecting a range of values that can help identify
impact thresholds.
Given the proposed development is a commercial structure that poses very low risk to public health,
safety, natural resources, and critical infrastructure the “medium-high” risk aversion scenario is the most
scientifically defensible for the Project. There is a 0.5% chance that sea level rise will exceed this scenario
at any given time horizon making it a very conservative projection for use in site planning and design. This
probability is lower (more conservative) than the typical 1 in 100 annual chance exceedance probability
used in design of regional flood protection infrastructure. The joint probability of combining a mediumhigh risk aversion sea level rise scenario with an extreme event (e.g., 100-yr storm) becomes very low.
The joint probability of a medium-high sea level rise scenario occurring with a 100-yr storm event in 2070
is P = 0.01 x 0.005 = 0.00005, or roughly a 1 in 20,000 chance.
The sea level rise scenarios used in this analysis and potential timing of each are listed below. The
probabilities that sea level rise will meet or exceed a particular height over a given time horizon are shown
in Figure 5 and based on Kopp et al. 2014.
1. Sea level rise of 1.6 feet (50 cm) is reasonably close to the low risk aversion projection for 2070,
which means there is an 83% probability sea level rise will not exceed this amount over the next
50 years.
2. Sea level rise of 3.3 feet (100 cm) represents the medium-high risk aversion projection for 2070,
which means there is a 99.5% probability sea level rise will not exceed this amount over the next
50 years. This increment also represents the upper end of the likely range of projections for 2100.
3. Sea level rise of 4.9 feet (150 cm) represents the medium-high risk aversion projection for the
2080-2090 time horizon. This scenario can also be used to evaluate impacts from the extreme risk
aversion (H++) scenario at the 2070 planning horizon.
4. Sea level rise of 6.6 feet (200 cm) represents the medium-high risk aversion projection for 2100,
which means there is a ~99.5% probability sea level rise of this magnitude will not occur this
century.
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CCC Policy Guidance recommends using longer time frames of 75-100 years for analysis of coastal hazards
impacting commercial structures such as the proposed Project. The year 2100 is a generation beyond the
design life of the facility (i.e., 2070); therefore, the 6.6-foot sea level rise scenario provides a worst-case
representation of impacts at this time horizon that can be assigned a probability of occurrence. There is a
98% likelihood that sea level rise will not exceed 5 feet this century and a 95% chance sea level rise will
not exceed 5 feet by 2120. The very low probability that sea level rise will exceed 5 feet over the next 100
years give us high confidence that the scenarios used in this analysis adequately characterize potential
impacts over the Project design life and well beyond.

Figure 5: Sea Level Rise Probabilities at 2070 and 2100 (adapted from OPC, 2018)
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3.

Coastal Hazards

Coastal hazards influenced by sea level rise such as shoreline erosion, extreme wave events, extreme
tides, fluvial storm events, and tsunamis are discussed in this section. The hazard information is compiled
from several reference documents, and no additional numerical modeling was performed as part of this
study. The resources used and assumptions made for each hazard type are described in each section along
with maps illustrating the proximity of each hazard to the Project site. The hazard maps are presented
solely on the basis of the assumptions accompanying the referenced information utilized at the time of
the Study.

3.1

Shoreline Erosion

Shoreline erosion is a widely accepted consequence of sea level rise and the subject of several news
articles that have cited a 67% loss of beaches in California by the end of the century. However, there are
many factors that will influence how much shoreline retreat occurs in a given area. The proposed project
site is located over 2,000 feet away from the active shoreline behind one of the widest and most stable
beaches in Orange County. The width and stability of the beach is a function of the shoreline orientation,
wave climate, and resulting bi-directional sediment transport.
CoSMoS 3.0 results are the best available predictor of shoreline retreat due to sea level rise and offer the
ability to evaluate future shoreline position with and without beach nourishment. With no further beach
nourishment the CoSMoS results indicate a shoreline retreat of 100 feet if sea level rises 3.3 feet (100cm)
by ~2070, a roughly 5% reduction of the existing setback (see Figure 6). If sea level rises 6.6 feet, the
CoSMoS results predict another ~150 feet of shoreline retreat. The project’s worst-case future setback of
1,750 feet from the active shoreline, even under a very conservative sea level rise scenario, indicates the
site has a high adaptive capacity in the form of a horizontal setback from littoral processes and hazards,
through 2100 and likely beyond.
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Figure 6: CoSMoS Shoreline Erosion Projections (assuming no future beach nourishment)

3.2

King Tides

The nearest, long-term sea level record in the study area is the Los Angeles tidal station operated by the
National Oceanic and Atmospheric Administration (NOAA). The buoy has been operational for over 90
years. Elevations listed in this report are referenced to the North American Vertical Datum of 1988 (NAVD
88) unless otherwise noted. Tidal datums relative to NAVD 88 are provided in Table 1. The tides in
Huntington Beach are mixed semidiurnal, with two high tides and two low tides of differing magnitude
occurring each day. Typical daily tides range from mean lower low water (MLLW) to mean higher high
water (MHHW), a tidal range of about 5.5 feet.
Table 1:

Tidal Datums (Los Angeles Station 9410660, 1983-2001 Tidal Epoch)
Description

Tidal Datum

Elevation
(feet, NAVD 88)

Highest Observed Water Level
Highest Astronomical Tide
Mean Higher-High Water
Mean High Water
Mean Sea Level
Mean Low Water
North American Vertical Datum of 1988
Mean Lower-Low Water
Lowest Astronomical Tide
Lowest Observed Water Level

HOWL
HAT
MHHW
MHW
MSL
MLW
NAVD88
MLLW
LAT
LOWL

7.7
7.1
5.3
4.6
2.6
0.7
0.0
-0.2
-2.0
-2.7
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Astronomical tides make up the most significant amount of the total water level. During spring tides,
which occur twice per lunar month, the tide range increases due to the additive gravitational forces of the
sun and moon on the same side of the planet. During neap tides, which also occur twice per lunar month,
the forces of the sun and moon are at a 90-degree angle to the planet, partially cancelling out each other’s
respective gravitational pull, resulting in a smaller tide range. The largest spring tides of the year, often
referred to as "king tides,” result in peak high tides that can reach almost 7 feet above NAVD 88.
To evaluate the potential for tidal flooding hazards during the highest tides of the year (king tides), the
CoSMoS annual storm event was combined with each sea level rise scenario and mapped using the Our
Coast Our Future online flood mapping tool (Ballard et al, 2016). A map showing how the king tide flood
potential changes with each sea level rise scenario is provided in Figure 7 for existing site elevations. The
blue flood limits for each scenario indicate areas that would experience flooding. CoSMoS flood extents
at the AES site (southeast of the project site) have been updated to reflect the current AES site elevations.

Figure 7: Annual “King Tide” Flood Hazard Map for Existing Project Site Elevations.

3.2.1

Project Exposure to King Tides

The extent of potential tidal flooding under the proposed project site elevations is shown in Figure 8.
Figure 8 suggests that the project buildings will not be exposed to king tide flooding for the range of sea
level rise scenarios evaluated, including the 6.6-foot scenario. The finish floor elevations for key process
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buildings (located on the eastern side of the project site) range from about 14 to 16 feet (NAVD 88) and
are shown relative to the king tide water levels in Figure 9. The Project site’s vertical setback above the
king tide water levels indicates there is about 2 feet of freeboard at key process buildings above the
improbable SLR projection (H++) of 5 feet (OPC, 2018) for the 2070 planning horizon.

Figure 8: Annual “King Tide” Flood Hazard Map for Proposed Project Site Elevations

The 5-foot sea level rise scenario shows potential for some flooding at low-lying areas adjacent to the site
(Figure 7), and on the western side of the project site (Figure 8). The source of flooding is from Magnolia
Marsh via the Pacific Coast Highway, the mobile home park, and the properties north of the Project site.
The onsite impact from this short duration flooding would be negligible (1-2 feet of flooding near sites not
sensitive to shallow flooding of short duration). The offsite impact of this scenario would be flooding of
Newland Street and Pacific Coast Highway that could limit access to the Project site temporarily during
these predictable high tide events.
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Figure 9: King Tide Water Levels and Proposed Site Grade Elevations for Key Process Buildings
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3.3

Coastal Storms

The Project site is located about 2,000 feet inland of the active shoreline, behind the AES power plant,
Pacific Coast Highway, state beach parking lot, and a wide sandy beach. The wide beach provides an
effective buffer against erosion and flooding during coastal storm events. However, a widely
acknowledged impact of sea level rise is a landward and upward shift in the beach profile and shoreline
position. This long-term shoreline change combined with sea level rise and an extreme wave event will
result in the coastal storm hazard area moving further landward.
Preliminary results from CoSMoS 3.0 were used to evaluate how these hazards may affect the Project site.
CoSMoS is a multi-agency effort led by the USGS to make detailed predictions of coastal flooding and
erosion based on existing and future climate scenarios for Southern California. The modeling system
incorporates state-of-the-art physical process models to enable detailed prediction of currents, wave
height, wave runup, and total water levels (Barnard, P.L. et al, 2009). The storm-related water levels are
then projected onto a digital elevation model to estimate the extent of flooding. The coastal flooding
extents represent a 100-year wave event in combination with various rates of sea level rise.
At the time of this study, CoSMoS 3.0 preliminary results were available for sea level rise scenarios of 0200 cm at increments of 50 cm and an extreme scenario of 5 meters. To be consistent with sea level rise
scenarios assumed for the Project, described in Section 2, the coastal flooding results for 50 cm (1.6 feet),
100 cm (3.3 feet), 150 cm (4.9 feet), and 200 cm (6.6 feet) were used. A map showing how the coastal
flood hazard changes with each sea level rise scenario is provided in Figure 10. The blue flood limits for
each scenario indicate areas that would experience flooding. Green areas indicate low-lying (below the
flood elevation) elevations where connectivity to the flood source is uncertain. These areas would be
prone to flooding if a surface or sub-surface (e.g., storm drain) connection to the flood source exists.

3.3.1

Project Exposure to Coastal Storms

The CoSMoS 3.0 results indicate the Project site would not be exposed to flooding during a 100-year
coastal storm event for any sea level rise projection of less than 5 feet. Therefore, flooding from an
extreme coastal storm event is not a concern for the design life of the project. The best available SLR
projections indicate there is a 98% chance that SLR will not exceed 5 feet occur this century (OPC, 2018).
The results indicate an extreme coastal storm event, combined with ~5 feet of SLR, could be a tipping
point for flooding of the adjacent areas including Pacific Coast Highway, the mobile home park, and
portions of the residential community north and east of the Project site but not the Project site itself.
These results are consistent with the 2100 coastal hazards mapped at the Project site as shown in the City
of Huntington Beach Sea level Rise Vulnerability Assessment (Moffatt & Nichol, 2014).
A 100-year coastal storm event in combination with a 6.6-foot SLR scenario would result in some flooding
around the Project site. This appears to be a tipping point for when flooding from adjacent low-lying areas
would encroach onto the Project site. The depth of flooding is estimated to be about 1-3 feet between
the process buildings and the product water storage tank which corresponds to a flood elevation of about
13 feet, NAVD 88.
The proposed grading and site improvements will have a negligible effect on potential flooding of lowlying areas adjacent to the project site. These low-lying areas would experience similar levels of flooding
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with or without the proposed project because the ocean essentially provides a limitless supply of water
that will fill up low-lying areas like a bathtub during this particularly extreme combination of ocean water
levels and SLR. Flooding in the project vicinity will occur over the peak of the tide cycle with relatively calm
water slowly making its way from the wetlands and across the low-lying areas along PCH and the mobile
home parks. Since the proposed grade of the project site is higher in elevation than most adjacent
development it will be the last to experience flooding and would not have any influence over the extent
and elevation of flooding in the project vicinity.
Since the process buildings (located on the eastern half of the project site) will be constructed with finish
floor elevations of 14 and 16 feet, they will have at least 1 foot of freeboard above this predicted flood
level. The product water storage tank, constructed of reinforced concrete, will have a finished slab
elevation of 10 feet and would be designed to withstand coastal hazard events without damage and would
not be sensitive to shallow flooding of short duration, which could be easily mitigated with adaptation
measures such as temporary flood protection. The best available science indicates there is a ~99.5%
chance that SLR will not exceed 6.6 feet this century making this a very conservative scenario for the 2100
time horizon. The joint probability of this amount of SLR in combination with a 100-year storm event in
the year 2100 is about 1 in 20,000 (P = 0.005 x 0.01 = 0.00005). The fact that the Project facilities could
accommodate this type of event with little or no damage is a clear indication that SLR and coastal hazards
pose a very low risk to the Project.
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Figure 10: 100-year Coastal Storm Flood Hazard Map for Proposed Site Elevations, based on CoSMoS results
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3.4

Fluvial Storms

The Huntington Beach Channel (OCPW Facility D01) is a flood control channel owned by Orange County
Public Works (OCPW) located in close proximity to the Project site. This channel is a recently improved
channel that consists of sheet pile walls and a natural bottom. The top of channel wall elevation at
Newland Street is about 13 feet NAVD 88. The channel has a relatively flat longitudinal gradient and invert
elevations below mean sea level (2.6 feet, NAVD 88). A photograph with a view of the channel
downstream from Newland Street is shown in Figure 11.

Figure 11: Huntington Beach Channel – Looking Downstream (east) from Newland Street

Rising sea levels will increase the downstream controlling water surface elevation of the channel, resulting
in a higher water surface profile for a certain distance upstream. The extent of these impacts was
evaluated in the City of Huntington Beach Sea Level Rise Vulnerability Assessment (Moffatt & Nichol,
2014). The results indicate that 2 feet of sea level rise will increase the 100-year water surface elevation
at Newland Street by about 1 foot. The 100-year flood profile remains below the top of channel, with
about 2.4 feet of freeboard. A sea level rise of 3 feet would further increase water surface elevations in
the channel, reducing the freeboard to less than 2 feet. In the highest scenario modeled in the 2014 study
(SLR = 5.5 feet), the 100-year water surface elevation at Newland Street was estimated to be 13.5 feet,
NAVD 88, which is slightly higher than the top of wall elevation indicating some flooding of adjacent areas
would occur at the peak of the storm hydrograph. Since the top of channel wall is higher than most
adjacent ground the flooding would likely collect in the lower lying areas adjacent to the Project similar
to the flooding shown in Figure 8 and Figure 10.
A more recent analysis of fluvial hazards and the effects of SLR on the Huntington Beach Channel (D01)
was performed by Anchor QEA, LLC (2018) for the Magnolia Tank Farm project. The Magnolia Tank Farm
site is located on the opposite side of the channel from the Project. The 2D unsteady flow component of
the Hydrologic Engineering Center’s River Analysis System software (HEC-RAS-2D) was used to evaluate
flood potential adjacent to the channel for SLR scenarios of 25, 75 and 175 cm. This modeling effort
applied the same hydrologic assumptions as the Moffatt & Nichol study (2014), which evaluated a 100year fluvial storm event and assumed the peak of the storm hydrograph coincided with a spring tide ocean
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water level of 6.44 feet, NAVD 88. The results of this modeling indicate flooding of low-lying areas would
only occur for the highest SLR scenario evaluated. The flood extents predicted for this scenario are
illustrated in Figure 12 with elevations in the 10-12 foot, NAVD 88 range adjacent to the project site.

Figure 12: 100-year Fluvial Storm Flood Hazard for Existing Site Elevations (source: Anchor QEA, 2018)

3.4.1

Project Exposure to Fluvial Storms

The Project site’s exposure to fluvial storm hazards is considered very low, given the existing channel can
convey the 100-year flood and accommodate up to 5 feet of SLR with little or no flooding of adjacent
areas, including the Project site. SLR in excess of 5 feet in combination with a 100-year fluvial storm event
coinciding with a spring high tide ocean water level would result in some overtopping and shallow flooding
adjacent to the project site as indicated in Figure 12. Although some flooding is shown within the existing
containment berm, this flooding would not occur after the Project grading plan and facilities are
constructed. Since the process buildings will be constructed with finish floor elevations of 14 and 16 feet,
they will have at least 2 foot of freeboard above this predicted flood level. The product water storage tank
will be surrounded by a protective berm with an elevation of about 13 feet, NAVD 88, providing at least 1
foot of freeboard.
Similar to the potential for flooding under an extreme combination of ocean water level and SLR, the
proposed grading and site improvements will have a negligible effect on potential flooding of low-lying
areas adjacent to the project site. Any potential flooding from overtopping of the flood control channel
would first accumulate in the lower lying areas adjacent to the project site and fill up like a bathtub to
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elevations indicated in Figure 12. Since the project site is higher in elevation that most adjacent
development, it will be the last to experience flooding and would not have any significant influence over
the extent and elevation of fluvial flooding in the project vicinity.
The best available science indicates there is greater than a 98% chance that SLR will not exceed 5.75 feet
this century, making this a very conservative scenario for the 2100 time horizon. The joint probability of
this amount of SLR in combination with a 100-year storm event in the year 2100 is about 1 in 5,000 (P =
0.02 x 0.01 = 0.0002). The fact that the Project facilities could accommodate this type of event with little
or no damage is a clear indication that SLR fluvial hazards pose a very low risk to the Project.

3.5

Tsunamis

Starting in 2005, tsunami hazards have been evaluated as part of the planning and permitting of the
proposed project using the best data available from previous studies prepared for the California Office of
Emergency Services (Cal OES) and the United State Geological Survey (USGS). These studies consistently
found that the probability of a tsunami causing widespread flooding in south Huntington Beach was very
low but could occur in a very extreme event, largely due to the low-lying regional topography. However,
site-specific flood depths and speeds, as well as the probability of such an event, were unavailable from
these prior studies. In addition, despite the occurrence of five very large earthquakes on subduction zones
around the Pacific Rim, no tsunami damage has ever been recorded in the Huntington Beach or Orange
County area throughout the entire 200-year tsunami record (Griggs, 2018).
In 2017, ASCE 7-16 published the “Standards for Minimum Design Loads for Buildings and Other
Structures,” and for the first time, the standard contained a specific chapter on tsunami hazards titled,
“Chapter 6 - Tsunami Loads and Effects” with tsunami design provisions applicable to Risk Category III and
IV buildings in Alaska, Washington, Oregon, California, and Hawaii. Although the project does not propose
any buildings or facilities in these risk categories, ASCE 7-16 establishes widely accepted criteria for
evaluating site-specific tsunami hazards.
In order to demonstrate compliance with Coastal Act Section 30253 policies to minimize risks to life and
property, a detailed numerical model was used to simulate flood depth and speed at the project site and
adjacent areas during the ASCE-prescribed Maximum Considered Tsunami (MCT), which has a return
period of 2,475 years. Details of this modeling effort and the results are provided in a separate report
titled “Huntington Beach Desalination Project, Tsunami Flood Assessment” and enclosed with the CDP
application.
Chapter 6 of ASCE 7-16 specifies a minimum rate of sea level change over the project lifecycle based on
historic rates but does not provide guidance for the use of higher SLR projections. The site-specific
assessment evaluates the MCT in combination with the upper end of likely SLR projections over the 50year project design life, which would correspond to a 2070-2100 planning horizon. The 2018 Ocean
Protection Council SLR Guidance (OPC Guidance) for Los Angeles indicates SLR will likely remain below 1.7
ft in 2070 and below 3.2 ft in 2100.
As the MCT event has such a low probability of occurrence, it is not practical from a design point of view
to combine this event with unlikely or worst-case SLR projections for design purposes. The joint probability
of the MCT event with the upper end of likely SLR projections (17% occurrence; OPC Guidance) is nearly
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1/15,000, which corresponds to a failure risk of 0.3% over the 50-year design life. For context, ASCE 7
requires a failure risk of 1% or less over the design life for essential facilities and critical infrastructure.
Since the joint probability of the MCT and the upper end of likely SLR projections far exceeds building code
requirements, so it is not practical to design for this condition nor required by current building codes.
These results are only presented to understand how extreme tsunami flooding could increase with SLR to
support long-term adaptation planning and coastal permitting efforts.

3.5.1

Project Exposure to Tsunamis

Flooding hazards due to a 2,475-year return period MCT event in combination with present-day and future
SLR scenarios are depicted in Figure 13. Under all examined SLR scenarios, the eastern portion of the
project site, where personnel and key process buildings will be located, is not affected by tsunami-related
flooding.
Tsunami-related flooding is limited to the western side of the project site for the MCT + 1.6 ft SLR scenario.
On the western project site, shallow flooding (roughly 1-ft deep) would be expected when the MCT is
combined with 1.6 ft of SLR. Flooding increases to a depth of about 3 ft when the MCT is combined with
3.3 ft of SLR. Peak speeds in the range of 3-5 ft/s are predicted in this area. Tsunami flood waters are
expected to quickly recede from the project site for all analyzed SLR scenarios. Newland Street would
experience flooding due to tsunami runup, which would temporarily inhibit access to the project site up
to a few hours after the tsunami.
The site-specific tsunami modeling assessment concluded project facilities are not exposed to damaging
runup from the MCT over the project design life. The Project will be resilient to the effects of an extreme
tsunami, even in combination with 3.3 feet of SLR. Tsunami-related flooding will only temporarily inhibit
access to the site from Newland Street and analysis of pre- and post-project grading indicates off-site
flooding will not be affected by the construction of the project site as detailed in the Tsunami Flood
Assessment.
Furthermore, the project facilities are not considered Risk Category III or IV buildings regulated by the
MCT building code. However, the findings of this report are helpful for understanding the sensitivity of
the project to tsunami hazards and developing cost-effective mitigation measures, now or in the future,
to reduce the risk of potential damage from the effects of an extreme tsunami with a return period of
2,475 years.
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Figure 13: Peak Tsunami Flood Depths for MCT event

3.6

Groundwater Daylighting

Groundwater daylighting refers to the event at which the groundwater table increases to the point where
it exceeds the ground surface elevation, essentially becoming surface water. Groundwater levels at the
Project site are influenced by water levels in the ocean and the Huntington Beach Wetlands (Dudek, 2010
and Anchor QEA, 2018). However, a tidal influence study for the Ascon Landfill site by Geosyntec (2007)
indicated groundwater levels adjacent to the Huntington Beach Channel were not sensitive to daily tidal
fluctuations. Their monitoring data, shown in Figure 14, indicate groundwater levels were about 2 feet
below mean sea level (0.6 feet NAVD 88) and did not indicate a clear relationship between the observed
short-term groundwater fluctuations and the tidally influenced water levels in the channel. The magnitude
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of any potential tidal influence on groundwater levels was minimal (< 0.2 feet) and less than the seasonal
groundwater fluctuations which averaged about 2 feet (Geosyntec, 2007).

Figure 14: Groundwater Monitoring at the Ascon Site (source: Geosyntec, 2007)

More recent groundwater monitoring data was gathered at the Magnolia Tank Farm project site in
December 2017 by LGC Valley (Anchor QEA). The results of this monitoring data indicate groundwater
levels ranged from a minimum of -0.2 feet, NAVD 88 to a maximum of 1.7 feet, NAVD 88 with the highest
groundwater levels closest to the Huntington Beach Channel. Anchor QEA (2018) concluded groundwater
levels were influenced by ocean tide oscillations but with a small delay in timing and large reduction in
magnitude (~0.2 feet). Both the groundwater elevations and tidal influence from this monitoring data is
consistent with the data measured by Geosyntec at the Ascon site (2007).
The sea level rise assessment by David Revell (2018) evaluated the potential for groundwater daylighting
assuming groundwater levels were equivalent to mean higher high water (MHHW), an elevation of about
5.3 feet, NAVD 88. This assumption is invalid and not supported by any data or observations of
groundwater levels in the project vicinity. From previous groundwater monitoring efforts, we can
conclude that groundwater elevations are typically well below mean sea level (2.6 feet, NAVD 88) in the
vicinity of the Huntington Beach Channel. Further, there has been no evidence or observations of
“groundwater daylighting” in the low-lying neighborhoods of south Huntington Beach or the adjacent
mobile home park, which are situated below the present day mean higher high water elevation of 5.3
feet, NAVD 88.
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3.6.1

Project Exposure to Groundwater Daylighting

The groundwater monitoring data (Geosyntec, 2007 and Anchor QEA, 2018) clearly indicate that
elevations are typically well below mean sea level with tidal influence on the order of 0.2 feet during
spring tide cycle. Influence from sea level rise will likely have an effect on local groundwater levels, but
the data also indicates seasonal rainfall has a significant influence over groundwater levels. Increased
groundwater levels in the future may create additional buoyancy forces on underground structures or
increase liquefaction potential, but the threat of persistent flooding from groundwater levels
(groundwater daylighting) is not a concern at the project site.
The potential for higher groundwater levels over the project design life will be evaluated and addressed
in design of the Project facilities and based on groundwater monitoring data from adjacent sites. A simple
and conservative method for evaluating the impact of SLR on groundwater levels would be to assume a
direct correlation between future ocean water levels and groundwater levels. In other words, 3.3 feet of
SLR would increase groundwater levels by the same amount resulting in groundwater fluctuations
between 3 to 5 feet, NAVD 88.
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3.7

Barrier Beach Flooding

Barrier beach flooding refers to the potential for surface runoff to be impounded behind a beach berm
(Revell, 2018), essentially filling up like a bathtub, until overtopping the beach berm and carving a path to
the ocean. Barrier beach flooding, by definition, only occurs at closed lagoons where a beach berm forms
a barrier preventing regular tidal flow between the ocean and lagoon.
These closed barrier beach conditions do not exist at the Huntington Beach Wetlands (HBW) because
there is sufficient tidal exchange to maintain an open inlet between the restored wetland system and the
Pacific Ocean under most circumstances. In open estuaries such as HBW the downstream boundary flood
elevations are governed by ocean water levels, which are 6-12 feet lower than the beach berm elevations
depending on the tide and wave conditions.
On occasion during periods where beach width has advanced beyond the end of the inlet groins, some
maintenance dredging of the inlet channel is performed. This typically occurs in the spring season, though
not every year, when large wave events coincide with a neap tide cycle. Shoaling of the inlet channel
causes muting of low tides in the wetlands and is often the trigger for maintenance dredging of the
channel to improve tidal circulation in the wetlands. Figure 15 is a photo of the typical entrance channel
condition before maintenance dredging is performed.

Figure 15: Talbert Inlet Channel Photo, Prior to Maintenance Dredging

The aerial images provided in Figure 16 illustrate the typical inlet channel condition (top image) and the
typical shoaled condition (middle image) from 2005 where an accreting beach has directed the inlet
channel south toward the Santa Ana River, but there is still a hydraulic connection between the HBW and
the ocean, similar to the photo in Figure 15. The bottom image illustrates a closed condition from the
spring of 2018 in which the significant beach accretion cut off the hydraulic connection before Orange
County Public Works (OCPW) maintenance restored the connection with maintenance dredging of the
inlet channel.
Since the inlet channel was constructed in the late 1980’s the spring 2018 closure was the only
documented event where a barrier beach formed in front of the inlet channel. Closed barrier beach
flooding is typically an issue where a stream mouth closes seasonally and can remain closed for long
periods of time during the rainy season. A complete closure of the Talbert Inlet channel is a rare event
and typically occurs late in the spring and after the rainy season which makes the potential for a fluvial
event coinciding with a closed barrier beach condition very unlikely.
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Figure 16: Aerial Images of Talbert Inlet Channel
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Aside from the Revell memorandum (2018) no previous study has evaluated “closed barrier beach”
flooding at HBW because this type of fluvial hazard has never occurred. Similar to the assumptions made
regarding groundwater daylighting in the Revell (2018) memorandum, the assumptions for barrier beach
elevation are invalid and are not supported by any monitoring data or observations of the actual inlet
channel dynamics and OCPW maintenance program.
Flooding from a fluvial event in combination with a closed barrier beach condition has not occurred in the
past and is unlikely to occur in the future, even with sea level rise, for reasons described below.
•

Several restoration projects at Talbert Marsh, Brookhurst Marsh and Magnolia Marsh have
increased the tidal prism of the estuary which sustains about 118 acres of tidal wetlands owned
and managed by the Huntington Beach Wetlands Conservancy (hbwetlands.org). These
restoration efforts have increased the tidal prism by roughly 50% (M&N, 2005). An increased tidal
prism will result in increased ebb velocities, which help maintain an open and stable inlet channel.

•

The Conservancy also has future plans to expand the restoration efforts to Newland Marsh
encompassing an additional 44 acres of wetlands, which would result in a net 86% increase in the
HBW tidal prism.

•

Sea level rise will further increase the tidal prism of the HBW system, which should help maintain
a stable and open inlet channel. While SLR could result in habitat shifts and other eco-system
impacts the additional tidal prism would reduce the potential for flooding behind a closed barrier
beach.

•

Sea level rise is also expected to reduce the overall beach width as discussed in Section 3.1. Longterm shoreline retreat due to SLR will also reduce the likelihood of a barrier beach forming at the
mouth of the inlet channel, especially for higher SLR scenarios.

•

The Talbert Inlet channel is maintained on an as-needed basis by Orange County Public Works
(OCPW) primarily to maintain healthy water quality in the wetlands. A secondary benefit, though
often not the trigger for maintenance, is to maintain conveyance capacity of the 10+ miles of
regional flood control infrastructure (Huntington Beach Channel and Talbert Channel), which
protect south Huntington Beach.

•

Given the importance of the wetland ecosystem and flood protection infrastructure in south
Huntington Beach, it can be assumed the levee systems and inlet channel will continue to be
maintained by OCPW in the future to sustain the restored wetland habitat and provide flood
control for the community.

Since the Huntington Beach Wetlands tidal inlet is not a barrier beach system, the appropriate method
for evaluating fluvial flood hazards at the project site is to simulate an extreme fluvial event (i.e., 100-year
return period) in combination with future sea level rise scenarios assuming the ocean water levels provide
the downstream controlling water surface. These potential flood hazards are presented and discussed in
Section 3.4.
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4.

Sea Level Rise Impacts on Coastal Resources

Coastal Commission staff have requested that development projects that require a CDP evaluate sea
level rise impacts on coastal resources. These projects are typically in coastal zones subject to
inundation, flooding, wave impacts, erosion, or saltwater intrusion, and as such, are exposed to
coastal conditions associated with sea level rise. In addition, Commission staff maintain that locations
close to or hydraulically connected to these at-risk locations must be considered in an analysis of how
the Project may impact coastal resources within the context of sea level rise over time. The goal of
the evaluation is to minimize risks to development and avoid impacts to coastal resources that may
arise over the life of the Project (CCC 2018).
Coastal resources, as identified in the California Coastal Commission Sea Level Rise Policy Guidance
adopted in 2018, include the following:

4.1

•

Public Access and Recreation: Public access and recreation resources include public access ways
and easements, beaches, recreation areas, public trust lands, and trails that may be impacted by
sea level rise and/or due to the proposed project.

•

Coastal Habitats: Habitats in the project area that are connected to water, including beaches,
intertidal areas, and wetlands, which can be highly sensitive to changes in sea level.

•

Natural Landforms: Existing natural landforms in the project area that may be impacted by sea
level rise relative to the project.

•

Coastal Agricultural Resources: Agricultural resources may be affected by sea level rise through
changes to surface drainage and the groundwater table.

•

Water Quality and Groundwater: Sea level rise may impact the groundwater table, substantially
changing water quality, altering on-site drainage, and limiting future drainage options.

•

Scenic Resources: Visual and scenic resources include ocean and scenic coastal views that may be
impacted by the project or adaptive strategies to address sea level rise.

•

Cultural Sites and Archaeological or Paleontological Resources: These include areas of traditional
cultural significance to California Native American tribes and historical or paleontological finds as
identified by California’s State Historic Preservation Officer.

Public Access and Recreation

The 13-acre Project site is located at 21730 Newland Street in Huntington Beach, California about a
quarter mile from the Huntington Beach State Park and a half mile from the Pacific Ocean. Newland Street
and the Pacific Coast Highway provide public access to the state park, bike paths, beach, and coastline in
the Project vicinity. The existing Project site does not provide coastal access, and the proposed project
would be built largely on a site already occupied by industrial uses (AES Huntington Beach Generating
Station [HBGS]). The project is not expected to affect the influence of sea level rise on public access or
recreation over the facility’s design life.

Huntington Beach Desalination Project Sea Level Rise Analysis | Poseidon | 9364 | Page 35

4.2

Coastal Habitats

The desalination facility Project site is proximate to the Pacific Ocean coastal zone and adjacent to several
wetland habitats within the Huntington Beach Wetlands that include the Talbert Marsh, Brookhurst
Marsh, Magnolia Marsh, and Newland Marsh. The Draft SEIR for the Seawater Desalination Project at
Huntington Beach (Dudek, 2010) discusses biological resources, habitats, and monitoring programs in
detail. These resources will experience increased tidal inundation with sea level rise that could result in
impacts to habitats in these marshes. Sea level rise will alter wetland hydrology by increasing the elevation
of the freshwater-saltwater interface, which could impact the type of habitats in the areas (CNRA, 2014).
However, most of these resources are located outside the proposed Project area, and as such, the Project
will not contribute to sea level rise related impacts on these resources.
The Huntington Beach Wetlands Conservancy (Conservancy) owns and manages about 118 acres of tidal
wetlands which include several restoration projects at Talbert Marsh, Brookhurst Marsh, and Magnolia
Marsh. This important coastal habitat is actively managed by the Conservancy with cooperation from
OCPW as described in Section 3.7. The Conservancy also has future plans to expand the restoration efforts
to Newland Marsh encompassing an additional 44 acres of wetlands, which would result in a net 86%
increase in the HBW tidal prism. These efforts and ongoing management by the Conservancy will
significantly improve the ability of these resources to adapt to SLR in the future.
The low-lying triangular portion of the project site, adjacent to Huntington Beach Channel (OC facility D01)
is subject to some tidal inundation under present day conditions. The hydraulic connection exists via a
pipe through the earthen channel bank, which lines the west side of the flood control channel. This area
was described as “North Upper Marsh” in the Huntington Beach Wetlands Conceptual Restoration Plan
(M&N, 2006) as follows:
“This marsh is connected to the HB Channel with a 2-foot diameter corrugated metal pipe sloping upward
into the marsh at a gradient of 1:100. The elevation of the pipe invert at the HB Channel levee is +2.7 feet,
NAVD 88, and the elevation of the invert at the marsh is +3.7 feet, NAVD 88 over a distance of 100 feet.
The pipe drains stormwater out of the marsh to the Channel and has a flap gate attached to the
downstream end to prevent tides from backing into the site. The flap gate leaks, and the site has become
a small degraded wetland with infrequent and severely restricted tidal inundation. Existing habitat is
characterized by a very small subtidal pond (approximately 100 square feet in area) immediately
surrounded by patchy pickleweed interspersed over bare salt panne over the level marsh. Along the
perimeter is a containment levee colonized by non-native plants and trees including Carpobrodus (ice
plant), Myoporum, and palm trees.”
Sea level rise has the potential to change the tidal inundation frequency at this degraded wetland and will
depend on the operation and maintenance of the existing flap gate. If left in its current condition we can
expect each increase in SLR to increase the tidal prism in the north upper marsh area. The existing
condition of the marsh and future water levels in the Huntington Beach Channel are illustrated in Figure
17. This figure illustrates that a hydraulic connection between the north upper marsh and the channel will
only exist via the existing pipe and flap gate system through the channel embankment until SLR exceeds
4 feet. Assuming the flap gate is not replaced and continues to leak, the north upper marsh would
experience increased tidal prism and expanded wetland habitat under 1.6 and 3.3 ft SLR scenarios.
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Higher SLR scenarios (>4 ft) would require more significant adaptation efforts to maintain and expand the
potential for coastal habitats to migrate upward with SLR. However, this scenario is unlikely to occur until
after the Project design life. One potential adaptation strategy for this future scenario is to remove the
earthen embankment that lines the flood control channel and use that sediment to strategically fill the
north upper marsh or other wetland areas through thin layer placement. This strategy has the potential
to create an open and fully tidal connection to this marsh and allow coastal habitats onsite to adapt and
expand with SLR. This strategy would involve significant coordination with the Conservancy, OCPW and
FEMA and would also depend on the other adaptation strategies implemented by these and other
stakeholders in the region. This is an example of a detailed strategy that could be further evaluated when
this report and adaptation plan is updated in 2050.

Figure 17: Cross-section from the project site, through the north upper marsh to the Huntington Beach Channel

4.3

Natural Landforms

The proposed desalination facility will be constructed on a 13-acre site within the boundaries of the
existing Huntington Beach Generating Station (HBGS), which is a developed industrial site. The Project is
not expected to affect the influence of sea level rise on natural landforms over the facility’s design life.

4.4

Agricultural Resources

According to the Draft SEIR, the proposed desalination facility site is not used for agriculture. The
proposed Project would not significantly affect agricultural resources, and off-site project components
will be developed within urbanized areas that are not viable for agricultural uses (Dudek, 2010). The
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Project is not expected to affect the influence of sea level rise on agricultural resources over the facility’s
design life.

4.5

Water Quality and Groundwater

The proposed seawater desalination facility site is approximately 0.5 miles from the Pacific Ocean and
adjacent to the Huntington Beach Channel. Groundwater monitoring at the Magnolia Tank Farm site
indicates groundwater levels range from -0.2 to 1.7 feet, NAVD 88 (Anchor QEA, 2018). Monitoring of
groundwater elevations at the Ascon Landfill site from 2002-2004 recorded similar measurements that
ranged from -0.5 to 1.5 feet, NAVD 88 adjacent to the Huntington Beach Channel (Geosyntec, 2007). The
FSEIR (Dudek, 2010) discusses water quality and Project mitigations in the study area of the proposed
desalination facility in detail. The Project is not expected to affect the influence of sea level rise on water
quality and groundwater over the facility’s design life. However, groundwater levels are expected to
increase as sea levels rise. Higher groundwater levels may create additional buoyancy forces on
underground structures, such as storage tanks or pump stations. The liquefaction potential below
proposed structures may also be affected by an increase in groundwater levels over the Project’s design
life.

4.6

Scenic Resources

The proposed Project would be built largely within the existing developed area of the HBGS and is
bordered by a City of Huntington Beach maintenance yard on the north, the Huntington Beach Channel
on the east, HBGS facilities on the south, and an electrical switchyard to the west. The Project site is
currently occupied by large, unused oil tanks that have been proposed for demolition.
To minimize adverse visual effects, the proposed facility would be composed of relatively low-profile
buildings similar to a commercial office building, with vegetative and architectural screening to ensure
that exposed pipelines, tanks, and other industrial-type equipment are screened from public view. The
2010 FSEIR states that the Project would not significantly affect the scenic and visual qualities of the
surrounding coastal areas and has been sited and designed to protect views to and along the ocean and
scenic coastal areas, such that it is visually compatible with the character of surrounding areas (Dudek,
2010). The Project is not expected to affect the influence of sea level rise on scenic resources over the
facility’s design life.

4.7

Cultural Sites and Archaeological or Paleontological Resources

The desalination facility was the subject of five field studies in 2000, 2002, and a cultural resources
literature review in 2009 as part of the CEQA process. None of the studies located cultural resources within
the current Project site and no previously unknown cultural resources were discovered (Dudek, 2010).
Cultural and paleontological resources investigations at the desalination plant site found no significant
resources on the Project site, while recommending that adequate sediment samples be collected and
processed to determine the potential presence of small fossils. The 2009 investigation found that the fuel
oil tanks are not associated with events or persons important to local, regional, or state history and were
found ineligible for listing in the California Register of Historical Resources. The Project is not expected to
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affect the influence of sea level rise on cultural sites, archaeological, or paleontological resources over
the facility’s design life.
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5.

Adaptation Plan

The coastal hazards evaluated in Section 3 indicate the site has a high adaptive capacity for sea level rise
and associated coastal hazards. In concert with the worst case, probabilistic sea level rise projections, the
Project site is not exposed to shoreline erosion, king tide flooding, extreme coastal storms, fluvial storms
or tsunamis at the 2070 planning horizon. There is a ~99.5% chance SLR will not exceed 6.6 feet this
century, indicating the Project is very unlikely to be exposed to coastal hazards at the 2100 planning
horizon.
In the event SLR accelerates faster than current probabilistic projections, adaptation strategies could be
implemented to minimize the risk of damage to the facility or its operators. If SLR follows a worst-case
trajectory the best available probabilistic projections indicate 6.6 feet of SLR could occur around the end
of this century. The following strategies have been developed to mitigate potential hazards in the design
of the facility and establish triggers for when future strategies should be initiated.

5.1

Tsunami Hazard Mitigation

The site-specific tsunami modeling assessment concluded project facilities are not exposed to damaging
runup over the project design life. The Project will be resilient to the effects of an extreme tsunami, even
in combination with worst-case probabilistic SLR.
Although the probability of a tsunami impacting the Project site is extremely low, the evacuation maps
prepared by CalOES indicate there is some risk for the region. The following adaptation strategies are
proposed for the Project to improve preparedness and limit damage and loss of life from a major tsunami:
•

Provide an emergency response plan to all facility personnel that communicates how to plan,
prepare, and respond to a natural disaster such as a tsunami or catastrophic flooding event. This
plan should include safety training, disaster response drills, and signage posted onsite. This plan
should be developed with input from local first responders and tailored for a non-essential water
treatment facility.

•

Design the desalination facility to withstand a tsunami event per applicable building code
requirements, such that the facility would be safe to occupy and resume operations immediately
after the event.

5.2

Design for Increased Groundwater Levels due to Sea Level Rise

Sea level rise over the Project’s design life is expected to increase groundwater levels at the Project site,
which could affect buoyancy forces on underground structures and liquefaction potential of onsite soils.
The following adaptation strategy is recommended to address an increase in groundwater levels at the
Project site:
•

Account for the effect of sea level rise on groundwater levels in the geotechnical and structural
design parameters established for the Project facilities.
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5.3

Update Sea Level Rise Analysis in 2050

The topography of the Project site and its distance from the active shoreline offer both vertical and
horizontal setbacks from hazards such as extreme tides, coastal storms, and fluvial storms. The Project
site will be able to accommodate 5 feet or more of sea level rise without the threat of flooding from a
100-year return period storm event. For the worst-case probabilistic 6.6-foot sea level rise scenario,
projected to occur after 2100, the site becomes partially exposed to hazards from extreme tides and
offsite impacts from sea level rise become more significant.
The following adaptation strategy is recommended to address sea level rise-related impacts beyond the
Project’s design life:
•

Update the Project specific sea level rise analysis in 2050 or when local MSL has risen 3 feet above
MSL of the 1983-2001 tidal epoch. The updated analysis should account for updated sea level rise
science and regional adaptation efforts or land use changes that could affect the Project’s
exposure to coastal hazards.
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Executive Summary
In support of the Coastal Development Permit (CDP) for the Huntington Beach Seawater Desalination
Project, Moffatt & Nichol has been commissioned by Poseidon Water to prepare a site-specific tsunami
flood1 hazard assessment.
The goals and policies related to coastal hazards such as sea level rise (SLR), flooding, and tsunamis are
identified in the Huntington Beach Local Coastal Program (LCP) and the Coastal Act (Pub. Res. Code Section
30253), and generally require that “new development shall (a) Minimize risks to life and property in areas
of high geologic, flood, and fire hazard; and (b) Assure stability and structural integrity, and neither create
nor contribute significantly to erosion, geologic instability, or destruction of the site or surrounding area
or in any way require the construction of protective devices that would substantially alter natural
landforms along bluffs and cliffs.” The California Coastal Commission’s Sea Level Rise Policy Guidance,
Final Adopted Science Update (dated November 7, 2018) additionally notes the importance of site-specific
analyses in the determination of the future impacts of coastal hazards, such as tsunami waves.
In order to demonstrate compliance with these policies, a detailed numerical model was used to simulate
flood depth and speed at the project site and adjacent areas during the ASCE-prescribed Maximum
Considered Tsunami (MCT), which has a return period of 2,475 years. This assessment examines the
potential tsunami flooding effects on the proposed project site under multiple SLR scenarios, in
accordance with methods described in the 2019 California Building Code and ASCE 7-16, Chapter 6.
Starting in 2005, tsunami hazards have been evaluated as part of the planning and permitting of the
proposed project using the best data available from previous studies prepared for the California Office of
Emergency Services (Cal OES) and the United State Geological Survey (USGS). These studies consistently
found that the probability of a tsunami causing widespread flooding in south Huntington Beach was very
low but could occur in a very extreme event, largely due to the low-lying regional topography. However,
site-specific flood depths and speeds, as well as the probability of such an event, were unavailable from
these prior studies. In addition, despite the occurrence of five very large earthquakes on subduction zones
around the Pacific Rim, no tsunami damage has ever been recorded in the Huntington Beach or Orange
County area throughout the entire 200-year tsunami record (Griggs, 2018).
In 2017, ASCE 7-16 published the “Standards for Minimum Design Loads for Buildings and Other
Structures,” and for the first time, the standard contained a specific chapter on tsunami hazards titled,
“Chapter 6 - Tsunami Loads and Effects” with tsunami design provisions applicable to Risk Category III and
IV buildings 2 in Alaska, Washington, Oregon, California, and Hawaii. Although the project does not

Flooding is defined as the increased extent of a temporarily wet condition; inundation is defined as the increased
extent of a permanently wet condition. See California Coastal Commission (June 4, 2019).

1

Risk Category III buildings or structures include those whose failure would pose a substantial risk to human life;
Risk Category IV buildings or structures have been deemed essential to the community.

2

1

propose any buildings or facilities in these risk categories, ASCE 7-16 establishes widely accepted criteria
for evaluating site-specific tsunami hazards 3.
Chapter 6 of ASCE 7-16 specifies a minimum rate of sea level change over the project lifecycle based on
historic rates but does not provide guidance for the use of higher SLR projections. This assessment
evaluates the MCT in combination with the upper end of likely SLR projections over the 50-year project
design life, which would correspond to a 2070-2100 planning horizon. The 2018 Ocean Protection Council
SLR Guidance (OPC Guidance) for Los Angeles indicates SLR will likely remain below 1.7 feet (ft) in 2070
and below 3.2 ft in 2100 4. At any given time horizon, there is a 17% chance that SLR will exceed the upper
end of the likely projections.
As the MCT event has such a low probability of occurrence, it is not practical from a design point of view
to combine this event with unlikely or worst-case SLR projections for design purposes. The joint probability
of the MCT event with SLR at the upper end of likely projections (17% probability of exceedence; OPC
Guidance) is nearly 1/15,000, which corresponds to a failure risk of 0.3% over the 50-year design life. For
context, ASCE 7 requires a failure risk of 1% or less over the design life for required infrastructure. Since
the joint probability of the MCT and the upper end of likely SLR projections far exceeds building code
requirements, so it is not practical to design for this condition nor required by current building codes.
These results are only presented to understand how extreme tsunami flooding could increase with SLR to
support long-term adaptation planning and coastal permitting efforts.
Flooding hazards due to a 2,475-year return period MCT event were assessed for present-day and future
SLR scenarios through a site-specific numerical model developed in accordance with provisions of ASCE 716, Chapter 6. This model contains a sufficiently high topographic resolution to resolve berms on the
existing project site as well as along the Talbert and Huntington Beach flood control channels. The offshore
tsunami amplitude and period were applied along the 100-meter (m) depth contour to match the
waveform prescribed by ASCE 7-16, Chapter 6. Following ASCE 7-16, Chapter 6 guidance, the MCT wave
height is not a single value but varies along the model boundary for a single tsunami. The prescribed MCT
height in the site-specific model varies from 5 to 8 ft along the offshore model boundary to be consistent
with the ASCE tsunami design geodatabase. The peak water depths near the project site for each SLR
scenario are illustrated in Figure 1.

The City of Huntington Beach has recently adopted the 2019 California Building Standards Code (Cal. Code Regs.,
Title 24), which references ASCE 7-16, Chapter 6, in the determination of tsunami-related hazards and loads.

3

3.3 ft was selected for model scenarios representing likely 2100 sea levels to be consistent with prior analyses
which relied on CoSMoS data for a 3.3 ft scenario.
4

2

Figure 1: Peak water depths for the MCT with the proposed site elevations for existing sea levels (MHW), 1.6 ft of
SLR (MHW + 1.6’), and 3.3 ft of SLR (MHW + 3.3’).

Tsunami-related flooding is limited to the western side of the project site for all SLR scenarios considered.
Under each SLR scenario, the depth of flooding increases near the western side of the project site, but the
duration of flooding does not. Newland Street would experience flooding due to tsunami runup, which
would temporarily inhibit access to the project site up to a few hours after the tsunami.
Under all examined SLR scenarios, the eastern portion of the project site is not affected by tsunami-related
flooding. On the western portion of the project site, shallow flooding (roughly 1-ft deep) would be
expected when the MCT is combined with 1.6 ft of SLR. Flooding at these locations increases to a depth
3

of about 3 ft when the MCT is combined with 3.3 ft of SLR. Peak speeds in the range of 3-5 feet per second
(ft/s) are predicted in this area. Tsunami flood waters are expected to quickly recede from the project site
for all analyzed SLR scenarios. Comparisons between the configurations of the site-specific and ASCE
geodatabase models suggest that these results are accurate, if not conservative, best-estimates of
tsunami-related flooding in the Huntington Beach area for an MCT event, and model sensitivity tests
indicate that these findings are robust.
Project facilities are not exposed to damaging runup from the MCT over the project design life. Off-site
flooding is not expected to be affected by the construction of the project site. Tsunami-related flooding is
also expected to only temporarily inhibit access to the site from Newland Street. Furthermore, the project
facilities are not considered Risk Category III or IV buildings regulated by the MCT building code. However,
the findings of this report are helpful for understanding the sensitivity of the project to tsunami hazards
and developing cost-effective mitigation measures, now or in the future, to reduce the risk of potential
damage from the effects of an extreme tsunami with a return period of 2,475 years.

4

1.

Introduction

In support of the Coastal Development Permit (CDP) for the Huntington Beach Seawater Desalination
Project, Moffatt & Nichol has been commissioned by Poseidon Water to prepare a site-specific tsunami
flood hazard assessment.
The goals and policies related to coastal hazards such as sea level rise (SLR), flooding, and tsunamis are
identified in the Huntington Beach Local Coastal Program (LCP) and the Coastal Act (Pub. Res. Code Section
30253) and generally require that “new development shall (a) Minimize risks to life and property in areas
of high geologic, flood, and fire hazard; and (b) Assure stability and structural integrity, and neither create
nor contribute significantly to erosion, geologic instability, or destruction of the site or surrounding area
or in any way require the construction of protective devices that would substantially alter natural
landforms along bluffs and cliffs.” The California Coastal Commission’s Sea Level Rise Policy Guidance,
Final Adopted Science Update (dated November 7, 2018) also notes the importance of site-specific
analyses in the determination of the future impacts of coastal hazards, such as tsunami waves.
In order to demonstrate compliance with these policies, a detailed numerical model was used to simulate
flood depth and speed at the project site and adjacent areas during the ASCE-prescribed Maximum
Considered Tsunami (MCT), which has a return period of 2,475 years. This assessment examines the
potential tsunami flooding effects on the proposed project site under multiple SLR scenarios, in
accordance with methods described in the 2019 California Building Code and ASCE 7-16, Chapter 6.

1.1

Background

Starting in 2005, tsunami hazards have been evaluated as part of the planning and permitting of the
proposed project using the best data available from the California Office of Emergency Services (Cal OES),
the United States Geological Survey (USGS), and other regional studies. A consistent finding among these
studies was that the probability of a tsunami causing widespread flooding in south Huntington Beach was
very low but could occur in a very extreme event. However, site-specific details about the depth and speed
as well as the probability of such an event were unavailable from these prior studies. Geosyntec (2013a
and 2013b), Geo-Logic (2015), Tetra Tech (2016), and California Coastal Commission staff estimated sitespecific tsunami hazards using references that were not intended for this purpose.
In 2017, ASCE published the “Standards for Minimum Design Loads for Buildings and Other Structures”
(ASCE 7-16), and for the first time, the standard contained a specific chapter on tsunami hazards titled,
“Chapter 6 - Tsunami Loads and Effects” with tsunami design provisions applicable to Risk Category III and
IV buildings 5 in Alaska, Washington, Oregon, California, and Hawaii.

Risk Category III buildings or structures include those whose failure would pose a substantial risk to human life;
Risk Category IV buildings or structures have been deemed essential to the community.

5

5

ASCE 7-16 provides results of a probabilistic tsunami hazard analysis via an online portal called the ASCE
Tsunami Design Geodatabase 6 (TDG). The probabilistic values of tsunami flooding were determined
through a joint probability analysis considering both the probability of the tsunamigenic event (i.e., return
period of the source event) and the flood exceedance. The TDG provides offshore tsunami amplitudes as
well as runup elevation points at the modelled landward extents of flooding for the MCT, which has
approximately a 2,475-year return period. This return period is consistent with the Maximum Considered
Earthquake used in seismic design of building structures in Risk Category III and IV. Although the project
does not propose any buildings or facilities in these risk categories, ASCE 7-16 establishes widely accepted
criteria for evaluating site-specific tsunami hazards.

1.2

Site Location

The Project is located in the City of Huntington Beach, California near the intersection of Pacific Coast
Highway (PCH) and Newland Street, north of the AES Huntington Beach Generating Station (AES), as
shown in Figure 2. The site is bounded by Newland Street to the west, the Huntington Beach Channel to
the north and east, and the AES site to the south. The Huntington-by-the-Sea mobile home park is located
just west of the site, on the opposite side of Newland Street.

6

http://asce7tsunami.online
6

Figure 2: Project Site.

1.3

Regional Topography

The regional topography of south Huntington Beach can be characterized as low-lying with many
developed areas 0-2 meters (m) above mean sea level (MSL; 0.8 m NAVD at NOAA [National Oceanic and
Atmospheric Association] CO-OPS station 9410660, Los Angeles, CA) (shown in Figure 3). Regional
topography is the primary reason that low-resolution regional tsunami mapping efforts indicate
widespread flooding extending roughly 3 miles landward from the coast. The TDG model provides a
tsunami design zone based on the offshore tsunami amplitudes defined for the MCT. Low-resolution TDG
flood mapping provides a general approximation of the hazards but is not sufficiently detailed to
characterize flood depths and speeds at site-specific locations, including the project site (Figure 4). More
discussion on the limitations of the TDG model and the need for site-specific modeling is provided in
Section 3.

7

Figure 3: Regional Topography in south Huntington Beach (m NAVD 88).

8

Figure 4: South Huntington Beach, ASCE TDG.

1.4

Site Topography

The Project site is located 2,000 feet (ft) away from the active shoreline behind one of the widest and
most stable beaches in Orange County. The average site elevation is between 10-12 ft relative to the North
American Vertical Datum of 1988 (NAVD 88), but the existing tank farm containment berms extend up to
20 ft or higher. The project site and the AES site are several feet higher than surrounding properties,
including Newland Street, the adjacent mobile home park, PCH, and Magnolia Marsh. Existing topography
of the site and adjacent areas are shown in the left panel of Figure 5.

9

Figure 5: Existing and Proposed Site Elevations (m NAVD 88).

The proposed project will involve some site grading to reconfigure existing containment berms and
remove existing tanks to allow for construction of the desalination plant. The earthen containment berms
will be leveled out to form the buildings pads where the desalination facilities will be constructed. The
proposed finish grade elevations of the key process buildings will range from 14-16 ft (4-5 m) NAVD 88 as
shown in the right panel of Figure 5.

10

2.

Review of Potential Tsunami Sources

There are over 200 years of actual field observations that include five very large earthquakes (magnitude
8.6 to 9.5) at subduction zones around the Pacific Rim. These events are widely believed to be the major
sources for the tsunami impacts to southern California and are discussed in section 2.1 based on a report
by Dr. Gary Griggs (2018). Local tsunami sources include local earthquakes on no-subduction zone faults
and submarine landslides, discussed in section 2.2. ASCE 7-16 identifies the principal seismic sources for
California to be the Alaska-Aleutian, Cascadia, Kamchatka-Kuril, and Chile-Peru subduction zones. These
are largely the basis for development of the MCT event, discussed in section 2.3.

2.1

Historical Tsunami Sources

Dr. Gary Griggs (2018) provided a thorough evaluation of tsunami hazards at the project site based on
research and observational data that extends back 212 years. Some of the key findings regarding historic
tsunami’s and their limited effects on southern California are described in this section.
•

Over the past 200 years, five very large earthquakes (ranging from magnitude 8.6 to 9.5, the latter
being largest earthquake ever instrumentally recorded), have been generated at subduction
zones around the Pacific Rim. They all produced damaging tsunamis that severely affected areas
immediately onshore. These subduction zones are widely believed to be the major sources for
tsunamis most likely to impact the coast of California.

•

The heights or elevations reached by these tsunamis along the shorelines have been documented
and reported at both NOAA tide gauges, as well as at ports, harbors, and other locations (Lander,
et al. 1993; Ewing, 2011; California Geological Survey, 2018). Tsunami height observations in
southern California ranged from 1-3 ft in height for these events.

•

No tsunami damage has ever been recorded in the Huntington Beach or Orange County area
throughout this entire 200-year tsunami record (Lander et al. 1993, California Geological Survey,
2018).

•

The 2011 Tokoku Japan earthquake resulted in tsunami heights of 1 ft (Newport Harbor) to 2.3 ft
(Huntington Harbor) in the project vicinity. The most significant damage resulted from strong
currents generated as waves surged in and out of enclosed harbors at Crescent City and Santa
Cruz in northern California.

•

The 1960 Chile magnitude 9.5 earthquake (the largest earthquake ever recorded) resulted in
tsunami heights of about 2-3 ft in the Los Angeles Harbor and Long Beach area.

•

The Cascadia subduction zone is considered by many as the most likely source for a large locally
generated tsunami. Most energy from this tsunami would be directed toward the Pacific
Northwest with much less energy transmitted to southern California. Modeling of this event
indicates the maximum tsunami amplitude would be less than 3 ft along the Orange County
shoreline.

•

The maximum recorded elevations at locations closest to the Huntington Beach site that were
reached by tsunamis generated by the five largest earthquakes ever recorded around the Pacific

11

Basin was 3.1 ft at the Long Beach Harbor (20 miles to the northwest) and 1 ft at Newport Harbor
(seven miles to the southeast).

2.2

Local Tsunami Sources

Local tsunami sources in southern California can be divided into two categories: 1) Local earthquakes and
2) Local submarine landslides. Relevant sources offshore of Huntington Beach are well described in
Borrero et al. (2004). More recent information about the sources and potential tsunamis can be found in
Wilson et al. (2010), Barberopoulou et al. (2011), Leeper et al. (2017), and Brothers et al. (2017).
The most likely tectonic tsunami sources are the Catalina Fault, the Lasuen Knoll along the southern Palos
Verdes Fault, the Newport-Inglewood fault, and the San Mateo Thrust Fault in southern Orange County
(See Figure 6). The Catalina Fault is dominantly strike-slip, with some areas possibly reverse
faulting. Newport-Inglewood is mostly lateral faulting, again with local areas of reverse faulting. The San
Mateo and Palos Verdes Fault have reverse faulting, and the Knoll is a local uplift feature. While these
faulting regimes are not the typical motions that are expected to regularly generate large tsunamis, they
are able to generate local uplift which can create local tsunamis. While none of these sources have been
studied in a rigorous probabilistic manner, it is possible to infer their relevance to the project by examining
the published deterministic scenarios. The sources used for these deterministic scenarios are meant to
represent a maximum credible event and are generally used for evacuation planning purposes. The
geophysical properties of these sources, when used for state inundation maps (Wilson et al., 2010), are
created by a pool of experts attempting to describe a near-worst case scenario. The magnitude of these
local earthquakes sources ranges from Mw 7-7.6. According to Borrero et al. (2004) and Barberopoulou
et al. (2011), the tectonic sources will produce maximum runup near the project of 5 ft. This is below the
TDG runup of roughly 7 ft above mean high water (MHW) near the project site.
Local landslide tsunami sources are more poorly constrained and rely on interpretation of offshore
seafloor data to identify previous submarine landslide events. Tsunamigenic landslides that might affect
the site may potentially occur on the Palos Verdes Escarpment and in the Santa Cruz basin west of Catalina
Island. Based on the geologic record, the frequency of large landslides in this area is very low; the historical
slides located in these regions are thought to be 5,000 years old or older. Simulations indicate that the
potential runup near the site from Palos Verdes landslides less than 3 ft. To date, there are no published
studies of the tsunami hazard from landslides in the Santa Cruz basin. However, due to the age of these
identified submarine landslides, they are not likely to change the hazard at the ASCE 7-16 design level
(2,475-year return period).
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Figure 6: Regional setting showing potential tsunamigenic faults; from Ulsu et al. (2010).

2.3

ASCE 7-16 Tsunami Sources

The MCT described in the ASCE 7-16 TDG reflects the effects of both local and distant tsunami sources. To
determine offshore amplitude and period of the MCT, the TDG accounts for documented probabilistic
hazards from subduction zones around the Pacific Rim. For sites within California, the most influential
tsunamigenic sources are likely the Alaska-Aleutian, Cascadia, Kamchatka-Kuril, and Chile-Peru subduction
zones (ASCE 7-16, Chapter 6). To generate the TDG, a weighted combination of tsunami waveforms at
these sources and others were propagated to sites on the 100-meter depth contour along the coastlines
of California, Oregon, Washington, Alaska, and Hawaii. The resulting 2,475-year tsunami waveform at
each site was disaggregated to determine the primary sources of the tsunami (available in the TDG, and
shown in Figure 7); for example, the TDG reveals that the primary tsunami sources for the project site are
the Alaska-Aleutian and the Kamchatka-Kuril fault zones. Tsunami waveforms from these sites and others
combine to produce an MCT with a height of 6-8 ft and period of 35-46 minutes in 100 meters of water
near the project site. Details regarding modelling the onshore propagation of the MCT are discussed in
the following section.
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Figure 7: Screenshot of the ASCE 7-16 TDG (https://asce7tsunami.online/) showing disaggregated tsunami source
contributions for the MCT offshore of Huntington Beach.
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3.

Model Configuration

ASCE 7-16, Chapter 6 provides two methods for evaluating site-specific tsunamis. One method is a simple
approximation of depth and speed using an Energy Grade Line (EGL) analysis. The second method involves
the use of a site-specific numerical model to simulate the runup of a prescribed tsunami waveform. The
EGL analysis is better suited for mildly upsloping beach profiles and does not perform well in situations
where a tsunami wave would overtop the beach berm and fill up low-lying backlands like a rapidly rising
high tide. After a review of these two methods and consultation with an expert involved in development
of the Chapter 6 provisions 7, it was determined that site-specific modeling will provide the best
approximation of tsunami flood depth and speed at the project site and surrounding areas.

3.1

Site-Specific Model Development

The effects of the Huntington Beach Desalination Plant on adjacent areas during an MCT event were
evaluated by use of the Mike21 Flexible Mesh hydrodynamic model. This two-dimensional hydrodynamic
model solves nonlinear shallow-water wave equations, resolving such processes as tsunami refraction and
shoaling.
The flexible mesh, which uses triangular rather than rectangular elements, is used to accurately mimic the
topography of the region within the model domain. The sizes of individual elements vary throughout the
model domain to resolve flood berms and regions near the project site while also resolving regional
variability of the tsunami itself. Near the project site, individual elements cover areas of roughly 10-70 m2
(3-9 m on each side; Figure 8); near the seaward boundary of the model, individual elements cover areas
of roughly 400,000 m2 (1000 m on each side; Figure 9).
The seaward boundary of the model was defined along the 100-meter depth contour between Point
Vincente at Rancho Palos Verdes and the entrance to Newport Harbor. The landward boundary was
defined to include all regions of potential tsunami inundation as predicted in the ASCE 7-16 TDG.
Ground elevations (referenced to the North American Vertical Datum of 1988, NAVD 88) were extracted
from the Orange County Department of Public Works’ (OCPW) one-meter horizontal resolution digital
elevation model 8 (DEM) and from NOAA’s 1/3 arc-second DEM for Santa Monica, CA 9. Roughness values
were applied following guidance from ASCE 7-16, Table 6.6-1.
Tsunami boundary conditions were applied along the 100-meter depth contour to match the waveform
prescribed by ASCE 7-16, Chapter 6. The prescribed tsunami varies in height along the 100-meter depth
contour; the open-ocean boundary was divided into nine segments to exactly match the tsunami

7

Patrick Lynett, PhD provided support on selection and development of the tsunami model.

8

http://ocpw.maps.arcgis.com/apps/webappviewer/index.html?id=a7151892d7774656b095f493c34bac4e

9

https://catalog.data.gov/dataset/santa-monica-california-coastal-digital-elevation-model
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boundary conditions of the ASCE TDG (Figure 10), and multiple wave periods were reviewed to determine
maximum water levels and speeds near the project site. The MCT was assumed to occur during high tide
(MHW) to provide conservative estimates of flooding in the region of the project site. Additional model
details are discussed in Appendix A.

Figure 8: Zoom-in of model mesh, revealing high spatial resolution near the project site and along flood berms.
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Figure 9: Model footprint, indicating individual element boundaries in white.

Figure 10: Tsunami heights as prescribed by the ASCE TDG and applied to the site-specific numerical model. Note
that code ‘6’ represents two separate regions of the open-ocean boundary, both of which require a tsunami wave
height of 6 ft.
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3.2

Comparison with the ASCE Tsunami Design Model

The site-specific model configuration was compared with the ASCE TDG model configuration to better
understand the differences between each modelling approach. Both models are forced with the same
tsunami along the 100-meter depth contour; the form of the MCT is explicitly described in ASCE 7-16
Section 6.7 and is based on the characteristics of the 2,475-year return period tsunami provided in the
TDG 10. Water levels extracted from the site-specific model confirm that the tsunami within the model
domain is at least as large as the prescribed tsunami at the boundary. Additional details regarding the
application of the MCT to the site-specific model are given in Appendix A.

3.2.1

Roughness Coefficient

The site-specific model uses a spatially varying Manning’s roughness coefficient that depends on the type
of groundcover; following ASCE 7-16 Sections 6.6 and 6.7, the spatially varying roughness value ranges
between n = 0.025 for coastal waters and n = 0.04 for urban and densely developed areas typical of south
Huntington Beach. The model that was developed for the TDG, on the other hand, uses a uniform
Manning’s roughness coefficient equal to 0.025, even throughout densely developed urban areas.
Sensitivity tests of the roughness coefficient indicate that flood depth and duration near the project site
are not sensitive to the roughness values applied. Figure 11 provides a comparison of tsunami flood depth
for constant and variable roughness coefficients at two locations near the project site. Dashed lines are
used to indicate decreased confidence in the predicted elevations, as the site-specific model does not
consider tidal water level fluctuations or multiple tsunami events in accordance with provisions in ASCE
7-16, Chapter 6. A comparison between the solid and dotted lines illustrates there is an indistinguishable
difference in maximum water surface elevation at two locations along Newland Street.

10

http://asce7tsunami.online
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Figure 11: Timeseries of surface elevations at the intersections of Newland Street and PCH (NP) and Newland Street
and Edison Drive (NE). Note that the differences in water level caused by using a constant roughness coefficient are
nearly indistinguishable.

The roughness coefficient does influence the landward extent of tsunami runup, particularly in developed
areas northeast of the Huntington Beach channel. The site-specific tsunami model with spatially varying
roughness values indicates that runup does not extend as far landward as in the same model with a
constant roughness value. Both runup extents, however, are far less than is indicated by the ASCE TDG
model, which used the constant roughness value of n = 0.025. The results from the site-specific model
with spatially varying roughness values provide a better approximation of flooding since spatially varying
roughness values more closely approximate flow through regions characterized by dense urban
development, as structures such as buildings will exert nonuniform drag forces on the propagating wave.

3.2.2

Topographic Resolution

The ASCE TDG model has a uniform resolution of 60 m and thus does not resolve topographic features in
the model domain, which have a significant influence on tsunami wave propagation. For example, the
flood berms along both the Talbert and Huntington Beach channels are not resolved by the ASCE TDG
model.
The site-specific model, on the other hand, has a resolution of roughly 9 m near the project site, with a
resolution of 3 m near flood berms. This ensures that the site-specific model resolves features such as
flood berms and individual streets. As shown in Figure 12, the site-specific model resolves the flood berms
located adjacent to the Talbert and Huntington Beach channels, whereas the ASCE model smooths over
these features.
In addition, the site-specific model contains more elevation variability than is present in the ASCE model.
Much of Huntington Beach is located at roughly 7 ft NAVD 88 in the ASCE model, whereas elevations
within the site-specific model range from roughly 5 to 15 ft NAVD 88. The increase in elevation variability
and resolution of flood berms within the site-specific model produce more likely patterns of tsunami
flooding within the region between Huntington Beach and Newport Beach. Note that the ASCE model was
also generated prior to the rehabilitation of Magnolia Marsh. Consequently, the ASCE model does not
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account for the flood storage capabilities of the lower elevations that currently exist within the marsh,
which leads to an overestimate of flooding within the ASCE geodatabase.

Figure 12: Across-shore comparison of elevations within the ASCE TDG model relative to the site-specific model; key
landmarks are highlighted.

The beach crest elevation in the ASCE TDG model, on the other hand, is similar if not higher than the beach
crest elevation in the site-specific model; Figure 13 shows along-shore transects of the beach crest in each
model. In many locations, including immediately seaward of the project site (section Q in Figure 13), the
beach crest in the ASCE model is roughly 1 ft higher than the beach crest in the site-specific model. The
regions where the model crest elevation is higher than the ASCE crest – near the mouth of the Santa Ana
River (sections A-D) and at the junction of PCH and Beach Boulevard (sections U-V) – are caused by the
inability of the ASCE TDG model to resolve street elevations. The overall similarities between the beach
crest elevations of the site-specific and ASCE TDG models suggest that both models simulate similar
volumes of water passing over the beach crest. Thus, differences between regions of flooding predicted
by the ASCE and site-specific models are due to differences in model resolution rather than the volume of
floodwater passing over the beach crest.
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Figure 13: Along-shore beach crest elevations within the ASCE TDG and site-specific models.

These comparisons suggest that the tsunami inundation extents provided by the ASCE TDG are especially
conservative for the region of south Huntington Beach. A uniform roughness coefficient and lowresolution topography lead to an overestimate of the “tsunami design zone,” which was the intent of the
TDG model. The TDG results are simply meant to provide a conservative estimate of the regions where
additional analysis is warranted to better understand potential tsunami loads and effects for design of
buildings in Risk Categories III and IV.
Given the different data, methods, and assumptions used in model configuration, we would expect results
from the site-specific model to be different from those observed in the ASCE TDG, especially for low-lying
areas such as south Huntington Beach. The site-specific model results, presented in Section 4, provide a
more accurate estimate of MCT runup near the project site due to the inclusion of a high-resolution model
grid, which includes important topographic features such as flood berms, marshes, and large buildings.

3.3

Sea Level Rise Scenarios

Chapter 6 of ASCE 7-16 specifies that a minimum rate of SLR at least equal to the historic rate of SLR should
be applied over a project lifecycle of at least 50 years and added to the tsunami runup elevation. The
historic rate of SLR at the Los Angeles tide station (NOAA Station 9410660) is roughly 1 mm/year from
1923 to 2019 11. The Intergovernmental Panel on Climate Change (IPCC) Special Report (2019) indicates
recent trends of observed global MSL rise are approximately 3.6 mm/year between 2006-2015.
Extrapolating the most recent rate of global SLR over a 50-year project design life results in a SLR amount

11

https://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?id=9410660
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of 0.6 ft. ASCE 7-16 does not provide guidance or standards for use of higher SLR projections in
combination with the MCT event.
This assessment evaluates the MCT in combination with the upper end of likely SLR projections over the
50-year project design life, which would correspond to a 2070-2100 planning horizon. At any given time
horizon, there is a 17% chance that SLR will exceed the upper end of the likely projections. The 2018 Ocean
Protection Council SLR Guidance (OPC Guidance) for Los Angeles indicates that SLR will likely remain below
1.7 ft in 2070 and below 3.2 ft in 2100. MCT hazards were examined under three sea level scenarios:
•
•
•

Present-day MHW
MHW + 1.6 ft of SLR
MHW + 3.3 ft of SLR 12

As the MCT event has such a low probability of occurrence, it is not practical from a design point of view
to combine this event with unlikely or worst-case SLR projections for design purposes. The joint probability
of the MCT event with SLR at the upper end of likely projections (17% probability of exceedance; OPC
Guidance) is nearly 1/15,000, which corresponds to a failure risk of 0.3% over the 50-year design life. For
context, ASCE 7 requires a failure risk of 1% or less over the 50-year design life for required infrastructure.
Since the joint probability of the MCT and upper end of likely SLR projections far exceeds building code
requirements, it is not practical to design for this condition nor required by current building codes. These
results are only presented to understand how extreme tsunami flooding could increase with SLR to
support long-term adaptation planning and coastal permitting efforts. The results from each of the three
SLR scenarios listed above are presented in Section 4.

3.3 ft was selected instead of 3.2 ft to be consistent with prior analyses which relied on CoSMoS data for a 3.3 ft
scenario.
12
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4.

Tsunami Hazard Modeling Results

The effects of SLR and the proposed construction of the Poseidon Resources Desalination Plant on tsunami
hazards both at the project site and in the area immediately surrounding the site are discussed in the
following subsections. In all scenarios, the MCT is assumed to occur at high tide (MHW). The area of
flooding predicted by the site-specific model is consistently less than the area predicted by the ASCE TDG
model. This result was expected, as the coarse resolution of the ASCE model is unable to resolve many of
the topographic features in the model domain, including the earthen berms located along the Huntington
Beach and Talbert flood control channels. By comparing maximum flood depths and speeds between
scenarios containing the existing site elevations with those containing the proposed site elevations, the
effect of project construction on the surrounding area was found to be insignificant, consisting of very
small decreases in depth of flooding as a result of the proposed project grading. The largest differences in
peak water level and speed occur on the project site itself, due to removal of the earthen berms that
surround most of the site.

4.1

MCT Hazards, Present-Day Sea Level

Figure 14 depicts the peak water surface elevation during the tsunami for the proposed site elevations,
revealing that flooding related to the MCT at present-day sea levels does not reach the proposed building
pads or product water storage tank. Flooding in adjacent areas is limited to areas seaward of the
Huntington Beach channel. This result, indicating less flooding than the ASCE TDG model, is primarily due
to the increased resolution of site-specific elevation data (see Section 3.2).
The peak water surface elevation reaches roughly 9 ft NAVD 88 along Newland Street and roughly 12 ft
NAVD 88 at the southwest corner of the site. The difference in peak water depths between the proposed
and existing site elevations is shown on the right side of Figure 15. These differences are negligible (less
than 0.25 ft) over much of the domain, and the most substantial differences are located on the project
site itself due to changes in site elevation (lowering of earthen berms). The largest change in peak water
surface elevation occurs within the proposed stormwater best management plan (BMP) on the western
side of the site. As flooding is currently prevented at this location by the existing tank containment berm,
the 1-ft increase in the peak water surface elevation reflects the local decrease in ground elevation with
the construction of the BMP. The removal of the western containment berm induces other scattered
increases in peak water surface elevation along the former perimeter of the berm, but these changes are
small (≤6 in).
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Figure 14: Overview of peak water depths for MCT and present-day water levels with the proposed project site
elevations; note that tsunami-related flooding is largely limited to regions seaward of the Huntington Beach
channel.

Similar to flood depth, changes in peak flow speed between proposed and existing site elevations are also
very small and limited to the project site. Figure 16 depicts peak current speeds for the proposed site
elevations (on the left) as well as the difference between proposed and existing site elevations (on the
right). Peak current speeds are roughly 5 ft/s over much of the adjacent mobile home park; on the project
site, peak speeds are a maximum of 3 ft/s within the proposed stormwater BMP and roughly 1 ft/s along
the southwestern corner of the site. By comparing the right panels of Figure 15 and Figure 16, it is evident
that increases in peak depth and water speed occur in regions where berms were removed as part of the
proposed site grading. Changes in peak speeds along flood berms and along PCH are due to the initial
sheet flow overtopping a near-uniform berm. The speeds associated with the initial overtopping (such as
shown in Figure 16) are short-term phenomena associated with areas of rapid elevation change.
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Figure 15: Peak water surface elevations for the proposed project elevations (left) and the difference in peak water
depth between the proposed versus existing site elevations (right).

Figure 16: Peak water speeds for the proposed project elevations (left) and the difference in peak water speeds
between scenarios using the proposed versus existing project elevations (right). Speed difference maxima and
minima along PCH (at right) are associated with short-term sheet flow overtopping in areas of rapid elevation
change.

Timeseries of the tsunami flood elevations are shown at locations that are relevant to the proposed
project in Figure 17 and Figure 18. The dashed lines within each figure indicate the surface elevations at
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times more than one hour after the tsunami is initially observed at the site. This is to indicate decreased
confidence in the predicted elevations, as the site-specific model does not consider tidal water level
fluctuations or multiple tsunami events in accordance with provisions in ASCE 7-16, Chapter 6. 13
Water levels associated with the passage of the tsunami reaches a maximum elevation of 12.4 ft NAVD
88 at the southwest corner of the project site (Figure 17). This is associated with some shallow flooding
at the intake pump (Figure 17), though most of the project site does not experience flooding in this event.
The water surface drops soon after the passage of the tsunami, though some shallow flooding remains
near the intake pump one hour post-tsunami.

Figure 17: Intake pump station MCT water surface elevation timeseries for present-day sea level.

Access to the project site requires passage through either the intersection of Newland Street and Edison
Drive (referred to as NE in Figure 18) or the intersection of Newland Street and PCH (referred to as NP in
Figure 18). Water surface elevations at each of these intersections for the present-day tsunami scenario
are shown in Figure 18. The intersection of Newland Street and PCH is initially flooded to a greater depth
than Newland Street and Edison Drive; the tsunami reaches 13.5 ft NAVD 88 at Newland Street and PCH
and only 9 ft NAVD 88 at Newland Street and Edison Drive. However, flood waters recede more quickly at
Newland Street and PCH. After one hour, the intersection of Newland Street and PCH is flooded by 6
inches of water, whereas Newland Street and Edison Drive is flooded by roughly 12 inches of water. The
intersection of Newland Street and Edison Drive is expected to continue to drain and would likely be
flooded by roughly 6 inches of water two hours after the initial flooding by the tsunami. This suggests that
a rapid response would most easily access the site through Newland Street and PCH, with access through
Newland Street and Edison Drive becoming accessible again after several hours.

A model including tidal water level fluctuations would show more rapid drainage after the tsunami event; including
multiple tsunami events is not expected to substantially increase the level or speed of tsunami-related flooding (see
Section A-4.1).

13
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Figure 18: Newland Street MCT water surface elevation timeseries for present-day sea level.
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4.2

MCT Hazards, 1.6 Ft of Sea Level Rise

With 1.6 ft of SLR, portions of the western project site are subject to shallow flooding by the tsunami, but
the eastern project site remains above the peak water level (left panel of Figure 19). The peak water
surface elevation over much of the mobile home park increases from roughly 9 ft to 10.5 ft NAVD 88 with
1.6 feet of SLR. Peak water surface elevations along the southern edge of the western project site reach
roughly 12 ft NAVD 88; the maximum water surface elevation at the northwestern corner of the site
reaches roughly 10.5 ft NAVD 88. The difference between flood depths for the existing and proposed site
elevations is shown in the right panel of Figure 19. Increases in water level are limited to regions within
the boundary of the project site, with the largest difference occurring within the proposed stormwater
BMP. These increases in water level are solely due to the removal of the existing containment berm and
reconfiguration of the site elevations. Peak depths within the BMP are expected to reach roughly 3.5 ft,
whereas water depths near the product water storage tank and pump station are expected to reach
roughly 1 ft, which is well below the elevation of any equipment that would potentially be damaged by
flooding.
The project grading results in a decrease in peak water levels within the area immediately west of the site
(on Newland Street) and south of the site. These decreases in peak water level are due to increased
flooding on the project site caused by the absence of the existing containment berms. The flooding
associated with the tsunami is better able to spread out over the western portion of the site and thus
does not reach the height associated with the tsunami on Newland Street for the existing elevation
scenario (in which the berm blocks the propagation of the wave and concentrates the wave into a smaller
cross-section). A similar reduction in peak water level is observed between the eastern and western sites
due to the tsunami flooding the western site.

Figure 19: Peak water surface elevations for the proposed project elevations (left) and the difference in peak water
depth between scenarios using the proposed versus existing project elevations (right).
28

Figure 20: Peak water speeds for the proposed project elevations (left) and the difference in peak water speeds
between scenarios using the proposed versus existing project elevations (right). Speed difference maxima and
minima along PCH and the berms lining the Huntington Beach channel (at right) are associated with short-term
sheet flow overtopping in areas of rapid elevation change.

With 1.6 ft of SLR, peak water speeds broadly increase (Figure 20); the peak speeds within the adjacent
mobile home park increase from roughly 5 ft/s to 8 ft/s due to a larger volume of water flooding over the
beach crest. The difference in speeds between the proposed and existing site elevation is shown in the
right panel of Figure 20. The increases in peak current speed near the product water storage tank reflects
the removal of containment berms as part of the proposed project. Peak speeds are in the 3-4 ft/s range
over much of the western project area.
In the region between the eastern and western project sites, peak speeds are expected to decrease due
to the spreading of the tsunami across the western site rather than being concentrated between the
western and eastern containment berms that are presently on the site. Other differences in peak water
speed near berms and along PCH are associated with short-term sheet flow overtopping in areas of rapid
elevation change.
With 1.6 ft of SLR, MCT results in shallow flooding on the western portion of the project site where the
product water storage tank and pump station are located. Timeseries of water levels at the locations of
the proposed product water and intake pump stations are shown in Figure 21 and Figure 22, respectively.
Both sites are temporarily flooded by the tsunami with 1.6 ft of SLR. The ground elevation at the product
water pump is roughly 10 ft NAVD 88, as indicated by the initial surface elevations in Figure 21. The
passage of the tsunami causes the water surface elevation to rapidly increase to nearly 11 ft NAVD 88.
The maximum flooding of 1.25 ft is well below the elevation of any sensitive equipment that would
potentially be damaged by flooding. The proposed grading of the site for the product water pump would
allow nearly all of the flood waters to recede within 20 minutes.
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Figure 21: Product water pump station MCT water surface elevation timeseries with 1.6 ft of SLR.

The site for the intake pump also experiences shallow flood depth of roughly 2 ft at its southern corner at
the peak of the tsunami (Figure 22). The maximum flooding of 2.4 ft in the western corner is well below
the elevation of any sensitive equipment that would potentially be damaged by flooding. The surface
elevation at the intake pump reaches a peak of 14 ft NAVD 88, and the flood waters recede from this site
roughly one hour after the initial passage of the tsunami.

Figure 22: Intake pump station MCT water surface elevation timeseries with 1.6 ft of SLR.

Approximately 4 ft of flooding occurs at the two access intersections nearest the project site during the
passage of the tsunami with 1.6 ft of SLR (Figure 23). Peak water surface elevations reach roughly 15 ft
NAVD 88 at the intersection of Newland Street and PCH (NP). Peak water surface elevations at the
intersection of Newland Street and Edison Drive (NE), on the other hand, reach roughly 11 ft NAVD 88.
Water elevations at Newland Street and PCH quickly recede, leaving a water depth of roughly six inches
one hour after the local passage of the tsunami. Water elevations at Newland Street and Edison Drive
reach six inches roughly three hours after the passage of the tsunami. This indicates that access to the site
after the MCT event would most easily occur through the intersection of Newland Street and PCH.
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Figure 23: Newland Street MCT water surface elevation timeseries with 1.6 ft of SLR.
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4.3

MCT Hazards, 3.3 Ft of Sea Level Rise

Under 3.3 ft of SLR, the peak water surface elevation associated with the tsunami is nearly 13 ft NAVD 88
over much of the adjacent mobile home park. Peak surface elevations over much of the western project
site are between 13 and 14 ft NAVD 88. Similar to conditions observed for 1.6 ft of SLR, the western project
site is flooded by the tsunami during peak water levels while the eastern project site remains unaffected.
The right panel of Figure 24 reveals the difference in water level between the proposed and existing
elevations. All of the increases in water level occur on the western project site and reflect the water depth
for the proposed elevations as the existing site is protected from the tsunami by the containment berm.
The greatest increase in peak flood depth occurs within the planned stormwater BMP, due to the reduced
elevations at this site. The rest of the western project site is characterized by a peak flood depth of 2.5-3
ft. Reductions in peak flood elevation occur over a large region of the project site; these reductions are a
result of the removal of existing containment berms, which redistributes the water associated with the
tsunami elsewhere on the project site.

Figure 24: Peak water surface elevations for the proposed project elevations (left) and the difference in peak water
depth between scenarios using the proposed versus existing project elevations (right).

Peak water current speeds under 3.3 ft of SLR reach nearly 10 ft/s over much of the adjacent mobile home
park (Figure 25). Peak speeds are roughly 4 ft/s over much of the western project site with the highest
speed predicted near the proposed stormwater BMP (7 ft/s). Some decreases in peak water speed are
also observed between the eastern and western project sites because the flooding that occurs on the
western site spreads out the flow associated with the tsunami. The 1 ft/s increase in peak speed near the
Newland Street bridge is likely due to the removal of the containment berm and does not appear to affect
any nearby structures. The additional velocity difference maxima and minima observed along PCH and the
flood berms are short-term phenomena associated with initial tsunami sheet flow overtopping in areas of
rapid elevation change.
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Figure 25: Peak water speeds for the proposed project elevations (left) and the difference in peak water speeds
between scenarios using the proposed versus existing project elevations (right). Speed difference maxima and
minima along PCH and the berms lining the Huntington Beach channel (at right) are due to short-term sheet flow
overtopping in areas of rapid elevation change.

Peak flood water depths resulting from MCT runup on the project site increase with SLR. At the product
water pump station, peak water elevations reach nearly 13 ft NAVD 88 with 3.3 ft of SLR (Figure 26), as
opposed to roughly 11 ft NAVD 88 with 1.6 ft of SLR. The maximum flooding of 3 ft in the southwest corner
of the product water pump station is below the elevation of any sensitive equipment that would
potentially be damaged by flooding. The flood waters are also expected to quickly recede on the site, as
shown in the timeseries. This pattern of rapid increase and decrease in water surface elevations during
passage of the tsunami wave is similar to that observed for previous sea level scenarios.
Flooding patterns at the intake pump station also mirror patterns observed under previous sea level
scenarios. Water surface elevations peak at roughly 15 ft NAVD 88 at the site of the intake pump, and
these flood waters rapidly recede (Figure 27). The maximum flooding of 3.6 ft is below the elevation of
any sensitive equipment that would potentially be damaged by flooding. Thirty minutes after the tsunami,
the water surface is expected to return to pre-tsunami conditions on the south side of the intake pump
station, and 6 inches of water remains on the west side of the intake pump station for the rest of the
simulation.
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Figure 26: Product water pump station MCT water surface elevation timeseries with 3.3 ft of SLR.

Figure 27: Intake pump station MCT water surface elevation timeseries with 3.3 ft of SLR.

SLR is also expected to increase peak water surface elevations at each of the two intersections nearest
the project site (Figure 28). Water levels at the intersection of Newland Street and PCH (NP) are expected
to briefly reach 16 ft NAVD 88, receding to roughly 10.5 ft NAVD 88 after 30 minutes. Water levels at the
intersection of Newland Street and Edison Drive (NE) are expected to peak at roughly 13 ft NAVD 88 and
to recede to roughly 8 ft NAVD 88 after three hours (depth of 1 ft). Similar to the 1.6-ft SLR scenario,
model results suggest that post-tsunami access to the site would most easily occur through the
intersection of Newland Street and PCH.
It is expected that significant SLR adaptations will be made in the vicinity of the project site by the City of
Huntington Beach and others before 3.3 ft of SLR is reached. Depending on the form of these adaptations,
the model results may not provide an accurate depiction of tsunami flood risk in this area, and tsunamirelated flooding may be reduced relative to the results presented here.
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Figure 28: Newland Street MCT water surface elevations timeseries with 3.3 ft of SLR.
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5.

Conclusions

This study has found that the extent of tsunami flooding for the south Huntington Beach region near the
project site would likely be smaller than indicated by the ASCE TDG. This is due to the increased spatial
resolution of the site-specific model presented herein, which better resolves topographic features in the
model domain such as the flood berms along the flood control channels.
Tsunami-related flooding is limited to the western side of the project site for all SLR scenarios considered.
Maximum flood elevations are not expected to rise to an elevation that would impact equipment that is
sensitive to flooding. The effects of the proposed changes to the project site on the adjacent residential
areas are limited to reductions in peak water level for all SLR scenarios. These reductions are caused by
the increase in tsunami runup onto the western project site due to removal of the existing earthen
containment berms as part of the proposed site grading. The effects of the proposed project site on peak
water speeds outside of the project site are also insignificant. In sum, the project as proposed is not
expected to introduce adverse effects on the adjacent properties during a tsunami for sea levels up to 3.3
ft above present-day MHW. This conclusion was supported by a series of sensitivity tests (discussed in
Appendix A), all of which indicate that increases in peak flood depths associated the passage of a tsunami
due to project construction will be limited to the project site.
Under each SLR scenario, the depth of flooding increases near the intake pump station to a depth of about
3.6 ft when the MCT is combined with 3.3 ft of SLR, but the water does not rise to an elevation that would
damage the pump station and the duration of the flooding would be brief. Newland Street would also
experience flooding due to tsunami runup, which would inhibit access to the project site for up to several
hours after the tsunami. The depth of flooding varies along Newland Street and is higher at the
intersection with PCH than at Edison Drive. However, the model results indicate flooding will recede
quicker near PCH than Edison Drive.
On the western project site, shallow flooding (roughly 1-ft depth) would be expected around the product
water storage tank and pump station when the MCT is combined with 1.6 ft of SLR. Flooding at these
locations increases to a depth of about 3 ft when the MCT is combined with 3.3 ft of SLR, but the water
does not rise to an elevation that would damage the pump station and the duration of the flooding would
be brief. Peak speeds in the range of 3-4 ft/s are predicted around these facilities. Tsunami flood waters
rapidly recede from the project site under all scenarios; at the proposed product pump location,
floodwaters are expected to recede from the site within thirty minutes of the tsunami’s passage.
ASCE 7-16 establishes widely accepted criteria for evaluating site-specific tsunami hazards. ASCE 7-16,
Chapter 6 – “Tsunami Loads and Effects” – provides design provisions applicable to Risk Category III and
IV buildings. These guidelines were adopted by the State of California in the 2019 California Building
Standards Code (Cal. Code Regs., Title 24). Since the project facilities that could be exposed to MCT runup
are not considered Risk Category III or IV buildings, the MCT building code requirements are not
applicable. However, the findings of this report may be useful for evaluating the sensitivity of the project
to tsunami hazards and developing cost effective mitigation measures, now or in the future, to reduce the
risk of potential damage from the effects of an extreme tsunami.
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A

Numerical Model Details

A-1

Model Domain

In all numerical models, the sizes of grid cells are selected as trade-offs between computational time and
model accuracy; higher-resolution models (with smaller grid cells) typically resolve hydrodynamic
processes more accurately but require a longer time to run. Within the site-specific model mesh, each
grid cell is defined by three points, or nodes, which describe the ground elevation within the mesh. The
distance between nodes ranges from roughly 1000 meters apart at locations near the 100-meter depth
contour to roughly 3 meters apart at locations near the project site and along flood berms. The 286,613
nodes within the model define a total of 571,310 triangular elements, covering the region landward of
the 100m depth contour from the mouth of Newport Harbor to Rancho Palos Verdes (Figure 29).

Figure 29: Site-specific model mesh and elevations (in meters NAVD 88).

A-2

Data Sources

Two publicly available combined bathymetry/topography datasets were used to estimate elevation data
within the numerical model; the domains of each dataset are shown in Figure 30. All elevations are
referenced to the North America Vertical Datum of 1988 (NAVD 88). Within Orange County, elevations
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were interpolated from a 1-meter resolution digital elevation model (DEM) provided by the OCPW 14. This
dataset provides elevations based on LiDAR collected between December 17, 2011 and February 9, 2012,
with a vertical accuracy of 0.8-1.2 ft. Elevations outside of the 1-meter resolution DEM were interpolated
from the Santa Monica, California Coastal DEM 15, which has a 1/3 arc-second (roughly 10 m) spatial
resolution and provides combined bathymetric/topographic elevations in meters relative to NAVD 88.
This DEM was originally generated from a series of elevation datasets by NOAA's National Geophysical
Data Centre to support tsunami forecasting efforts. To limit the sizes of files used during the mesh
development, elevations in the 1-meter DEM were resampled at a 3m resolution in regions away from
the floodwalls and the project site.

Figure 30: Site-specific model mesh elevation sources.

A-3

Boundary Conditions

The initial water level for each simulation was specified to be MHW, after adjusting for SLR, to be
consistent with guidance from ASCE 7-16, Chapter 6. To avoid initializing the model simulation with preexisting flooding behind berms, the water surface was initialized at -1 m NAVD 88 and increased to the
simulation-specific MHW elevation over the course of six hours. The oceanic water level boundary
conditions took the form of one-half of a cosine. The model was allowed to evolve over the course of two
hours following the initial water level ramp-up to MHW to permit water levels to reach equilibrium.

14

http://ocpw.maps.arcgis.com/apps/webappviewer/index.html?id=a7151892d7774656b095f493c34bac4e

15

https://catalog.data.gov/dataset/santa-monica-california-coastal-digital-elevation-model
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Tsunamis were simulated by changing water levels along the 100-meter depth contour over time; the 100meter depth contour is the southern boundary of the model domain shown in Figure 29. The publicly
available ASCE TDG 16 provides tsunami periods and maximum heights at a series of discrete points along
the 100-meter depth contour. Along the southern boundary of the model domain, the ASCE-provided
tsunami period ranges from 35 to 46 minutes, and heights range from 5 to 8 ft. To accurately replicate the
spatial variability of tsunami characteristics, the southern model boundary was divided into 9 segments;
these are shown in Figure 31. ASCE 7-16, Chapter 6 recommends the generation of four variations of the
MCT based on a given wave height and period; the recommended forms are based on a minimum and
maximum value for the depression depth that either follows or leads a given tsunami. These variations
were constructed for (1) the minimum tsunami period along the model boundary, (2) the average tsunami
period along the model boundary, and (3) the maximum tsunami period along the model boundary,
generating a total of 12 variations of the MCT for each segment of the southern offshore model boundary
(Table 6-1).

Figure 31: Tsunami heights as prescribed by the ASCE Tsunami Geodatabase and applied to the site-specific
numerical model. Note that code ‘6’ represents two separate regions of the open-ocean boundary, both of which
require a tsunami wave height of 6 ft.

16

https://asce7tsunami.online/
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Table 6-1: Set of discrete tsunami boundary condition cases modelled for each sea level scenario to determine peak
water levels and currents.

Case No.

1

2

3

4

5

6

7

8

9

10

11

12

Leading Depression (D) or
Pulse (P)

D

D

P

P

D

D

P

P

D

D

P

P

Period (sec)

35

35

35

35

42

42

42

42

46

46

46

46

Multiplier for depth of the
Depression

0.43

0.67

0.43

0.67

0.43

0.67

0.43

0.67

0.43

0.67

0.43

0.67

Figure 32 depicts the amplitude of the tsunami within the model domain relative to the boundary
conditions for present sea levels; each dot represents the peak water level observed at a given location
near the boundary for an individual tsunami case. At all locations, the tsunami amplitude measured within
the model domain is larger than the ASCE tsunami amplitude prescribed at the boundary. The discrepancy
between the internal tsunami and forced tsunami is largest near the segment forced with the 5-ft tsunami.
At this location, the tsunami within the model domain reaches a maximum height 5.3 inches higher than
the boundary condition. As the tsunami within the model is consistently as large, if not larger, than the
ASCE-prescribed tsunami, the inundation depths and speeds predicted by the numerical model are
expected to be conservative estimates.

Figure 32: Comparison of tsunami height observed immediately inside of the site-specific model mesh with the
tsunami height forced at the boundary; difference shown in inches. Black dots indicate individual model cases for
the present-day sea level scenario, and lines have been drawn between minimum and maximum points to illustrate
trends. Note that the tsunami within the model is always larger than the tsunami forced at the model boundary.

Nine scenarios were examined to account for variations in both site elevation and sea level projections.
These are described in Table 6-2. Scenarios 2-9 were used to describe the effects of a tsunami on the
proposed site, as well as the surrounding environs. Water surface elevations at the proposed pump
locations for each of these scenarios are provided in Table 6-3.
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Table 6-2: Model scenarios used for the analysis of tsunami effects on the proposed project site and the adjacent
environs.

Scenario No.

1

2

3

4

5

6

7

8

9

Elevations: Existing (E), Proposed
(P), or Proposed with large
buildings removed from mesh
(P+)

E

E

P

E

P

P+

E

P

P+

Sea Level: Present MHW, +1.6 ft
SLR, +3.3 ft SLR

MHW

MHW

MHW

+1.6
ft

+1.6
ft

+1.6
ft

+3.3
ft

+3.3
ft

+3.3
ft

Validation

Purpose

Existing MHW

+1.6 ft SLR

+3.3 ft SLR

Table 6-3: Peak water surface elevations (ft NAVD 88) at proposed pump sites for each of the modelled scenarios;
cells without elevations are not flooded by the tsunami in the specified scenario.

Product Pump (SW)

Product Pump (NW)

Intake Pump (S)

Sc. 02

12.24

12.42

Sc. 03

12.24

12.42

Sc. 04

13.95

14.01

Sc. 05

10.89

10.80

13.95

14.00

Sc. 06

10.97

10.87

13.95

14.01

15.17

15.25

Sc. 07

A-4

Intake Pump (W)

Sc. 08

12.58

12.53

15.18

15.25

Sc. 09

12.98

12.85

15.18

15.25

Sensitivity Tests

Several aspects of the site-specific model configuration warranted further investigation to understand the
sensitivity of results to certain parameters and assumptions. ASCE guidelines specify tsunami design
guidelines with a single tsunami waveform, yet multiple waves are often present during observed tsunami
events. To simulate conditions associated with a multiple-wave tsunami event, two identical MCTs (each
with a return period of 2,475 years) were forced at the boundary, one after the other (Figure 33).
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Figure 33: Example double tsunami waveform used in the multiple-tsunami sensitivity test; a scaled double-tsunami
waveform was applied at each segment of the open boundary for the sensitivity test.

Regarding the model geometry, the elevations within the channels described in this report are
underestimates in some regions, as the data was retrieved from hydro-flattened LiDAR elevations. To
determine the effects of the LiDAR bathymetry, depths in the channels were updated with as-built
elevation information from the Huntington Beach wetland restoration project.
In addition, the initial conditions for the model scenarios discussed in this report were extracted two hours
after the water level at the boundary reached the required MHW level. An additional sensitivity test was
required to ensure that two hours was long enough to allow the water surface to reach equilibrium.
The effects of multiple tsunamis, hydro-flattened channel elevations, and an extended initial equilibrium
period are discussed in the following subsections.

A-4.1

Multiple Tsunamis

The effect of a multiple-wave tsunami event on the project site is expected to be minimal (Figure 34). At
present-day sea levels, the only change in peak water level due to a second tsunami occurs within the
planned BMP, which is already expected to be flooded by a single wave event. The water level within the
BMP is expected to increase roughly 1.5 ft due to the second wave. A small increase in peak water level is
also expected at the intersection of Newland Street and Edison Drive (Figure 35). Timeseries extracted at
the two intersections nearest the project site reveal that the primary effect of a second wave near the
project site is to increase the duration of flooding in the surrounding area. This sensitivity test suggests
that the tsunami-related flooding on the project site can be largely represented by the effects of a single
tsunami.
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Figure 34: Changes in peak water levels due to a second tsunami wave for the existing site elevations and the
proposed site elevations.

Figure 35: Timeseries of water surface elevation at the two intersections nearest the project site: Newland Street
and Edison Drive (NE) and Newland Street and PCH (NP).

A-4.2

Talbert and Huntington Beach Channel Depths

Both flood control channel and marsh elevations may be biased high by exclusively using a LiDAR-based
elevation dataset, as these datasets typically flatten elevations at the observed water elevation during
data collection. To examine the effects of hydro-flattening on the results presented above, model
elevations within the marshes to the east of the project site were re-estimated using as-built elevations
from the Huntington Beach wetland restoration project; channel elevations were modified to provide a
smooth grade between the given LiDAR elevations and the as-built elevations near the marshes. The
effects of these modifications to channel elevations were examined for present-day sea levels at MHW.
The difference between the effect of the proposed site elevation with the updated channel elevations
versus with the LiDAR channel elevations is shown in the right panel of Figure 36. This sensitivity run
reveals that a deeper channel does not substantially modify tsunami-related flooding in the region
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surrounding the project site. The region of increased water level near Magnolia marsh is not caused by
the project elevations but is instead introduced by small amounts of sheet flow over the adjacent berm.
Consequently, this sensitivity test indicates that the elevation of the channel does not modify the effects
of the proposed project site elevations on the tsunami hazard of the adjacent areas, so the results
discussed above are robust.

Figure 36: Peak water surface elevations for the proposed project elevations with deepened channel depths (left),
and the changes in peak water depth due to the proposed elevation that would be expected for model runs with
deepened channel depths (right).

A-4.3

Extended Initial Equilibrium Effects

Although water levels were permitted to evolve over two hours after the boundary reached MHW,
animations of tsunami flooding for scenarios with SLR suggested that additional time may be necessary
for the entire domain to reach MHW. To examine the effects of additional time to reach equilibrium, the
+1.6-ft SLR scenario was re-run with an initial equilibrium period of eight hours to allow the water surface
to further evolve toward equilibrium. The peak water surface elevation with the proposed site elevation
and the extended initial equilibrium (or “hot-start”) period is shown in Figure 37 (left). The changes to the
difference in water level between the proposed and existing site elevations due to an extended hot-start
is shown at right. Changes in peak water surface elevation due to the extended hot-start are less than one
foot in magnitude and are limited to the project site. At most, the peak water surface elevations would
increase by roughly six inches following an extended hot-start; this increase is limited to the northeast
corner of the western project site. This suggests that the spatial patterns of tsunami-related flooding
presented in the Tsunami Hazard Modeling Results section are robust, though the peak water elevations
may be underestimated by up to six inches. However, as the extended initial equilibrium period permits
flooding within Newland Marsh – which under higher SLR scenarios would extend into the Huntington46

by-the-Sea mobile home park – the scenarios discussed in the Results section may provide a more
accurate representation of tsunami effects by limiting regional pre-tsunami flooding.

Figure 37: Peak water surface elevations for the proposed project elevations with 1.6 ft of SLR and an eight-hour
hot-start duration (left) and the changes in peak water depth due to the proposed elevation that would be expected
for model runs with an extended hot-start duration (right).
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Attachment:
5.A. Similarities and Differences Between City’s SLR
Vulnerability Assessment and HB Desal Project SLR
Hazard Assessment, Moffatt and Nichol, July 6, 2021

555 Anton Blvd., Suite 400
Costa Mesa, CA 92626
(657) 261-2699
www.moffattnichol.com

MEMORANDUM
To:

Scott Maloni, Vice President, Poseidon Water

From:

Weixia Jin, PhD, PE, D.CE, Jake Thickman, Moffatt & Nichol

Date:

July 6, 2021

Subject:

Similarities and Differences Between City’s SLR Vulnerability Assessment and HB
Desal Project SLR Hazard Assessment

M&N Job No.:

9364-07

This memo describes similarities and differences between the following two sea level rise (SLR) studies
prepared by Moffatt & Nichol:
•
•

Final Sea Level Rise Vulnerability Assessment (short as City’s SLRVA), prepared for City of
Huntington Beach dated May 2021.
Sea Level Rise Hazard Analysis and Adaptation Plan (short as HB Desal SLRHA), prepared for
Poseidon Water, dated September 2020.

Similarities

In general, the same methodology and GIS geoprocessing tools were used in both coastal flood hazard
analyses and producing inundation maps with a few site-specific exceptions discussed in the following
dif ferences section.
100-year coastal storm flood projections for both studies were based on results of the USGS Coastal
Storm Modelling System (CoSMoS) Version 3.0, Phase 2.
King/Extreme high tide flood projections for both studies used a bathtub modeling approach, in which a
constant flood elevation is applied over an area, because projections are not available from CoSMoS
modeling results.

The exceptions and differences are in three areas and discussed as follows:

Differences

King Tide Versus Extreme Tide
•

•

The City’s SLRVA used the extreme tide elevation of 7.18 ft NAVD88, corresponding to a 2-year
return period high tide. The 2-year return period tide was used to maintain consistency with
previous City-wide SLR studies.
The HB Desal SLRHA used the king tide elevation of 7.0 ft NAVD88, corresponding to a 1-year
return period high tide.

This tidal elevation difference resulted in minor inundation area differences between king tide and
extreme tide conditions.

Huntington Beach Wetlands

A potential limitation of CoSMoS results was identified in the areas surrounding Huntington Beach and
Talbert Channels including Huntington Beach Wetlands. Water level elevations within the Huntington
Beach and Talbert Channels and Huntington Beach Wetlands were significantly lower than what would be

M&N #9364-07
Memorandum

July 6, 2021

expected based on previous modelling conducted in the area. It seems that tidal connection through the
Talbert Inlet were not properly modeled in CoSMoS. This issue was not present for Huntington Harbour
and Bolsa Chica study areas that are also connecting to the ocean with inlet channels.
•

•

The City’s SLRVA: An additional simplified bathtub flood hazard modelling approach was
conservatively applied to supplement CoSMoS results.
o

Huntington Beach Wetlands areas inside of the Talbert Inlet are f illed in as appropriate to
show tidal inundation under non-storm conditions.

o

For non-wetland area surrounding the flood control channels, the supplementary analysis
f or extreme tides was only conducted for the 4.9 ft (1.5 m) and 6.6 ft (2.0 m) SLR
scenarios, since levee crest elevations are high enough to prevent overtopping under 3.3 ft
and lower SLR scenarios.

The HB Desal SLRHA:
o

For the king tide flood hazard projections, the same supplementary bathtub flood hazard
modeling method used in the City SLRVA was used for all SLR scenarios in the SLRHA.

o

For the100-year storm flood projections, CoSMoS results show appropriate inundations for
the wetlands area f or the higher SLR scenarios (4.9 ft and 6.6 ft). For the lower 1.6 ft and
3.3 f t SLR scenarios, inundation results were taken directly from CoSMoS and do not
include the inundated wetland areas seen in the City SLRVA. Since this is a site-specific
study and differences in wetlands area would not change flood hazard results in the
proposed project area, no additional modeling was done to the Huntington Beach Wetlands
area.

Topography
•
•

The City’s SLRVA adopts the topographic data used in CoSMos modeling study.
The HB Desal SLRHA updated the topography in the AES Plant area based on the most recent
survey f or the existing condition analyses and considered the proposed grading changes in the
proposed desalination plant area for the proposed project condition analyses. Figure 1 shows the
dif ferences in topography between the two studies.

Figure 1:Topographic Comparison of the Two Studies

Given the similar methodology applied for the two studies, the main differences of inundation areas
between the two studies are attributed to the topographic differences.
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Attachment:
6. Supplemental Assessment of Seismic Hazards,
Huntington Beach Desalination Project, Huntington
Beach, California, Geo-logic Associates, June 29, 2020

June 29, 2020
GLA Project No. SO20.1094.00
Poseidon Water
501 West Broadway, Suite 2020
San Diego, California 92101
Attention: Mr. Scott Maloni
SUPPLEMENTAL ASSESSMENT OF SEISMIC HAZARDS
HUNTINGTON BEACH DESALINATION PROJECT
HUNTINGTON BEACH, CALIFORNIA
Dear Mr. Maloni:
General
This memorandum was prepared by Geo-Logic Associates, Inc. (GLA) to address comments
provided by the California Coastal Commission (CCC) related to the seismic hazard assessment at
the proposed Huntington Beach Seawater Desalination Project (Project) in Huntington Beach,
California. The comments were conveyed by electronic mail to Poseidon Water (Poseidon), as
reproduced in the subsequent section of this document. The responses to these comments,
supported by the results of supplemental evaluations, are provided herein for consideration by
the CCC in connection with the resubmission of the Coastal Development Permit application.
For reference, this memorandum also includes an overview of similar seismic hazard
considerations as recently addressed for the neighboring Huntington Beach Energy Project
(HBEP; commonly referred to as the AES plant). A permit application for the HBEP, of which these
seismic considerations were a part, was prepared (by others) and was approved by the California
Energy Commission (CEC).
Background
Poseidon is preparing to resubmit its Coastal Development Permit (Permit) for the Project. An
important part of the Permit is resolution of the CCC staff comments related to seismic hazard
assessment for the site, as documented in technical report prepared by Geosyntec Consultants
(GSC, 2013) and further updated in a memorandum prepared by GLA (2015).
CCC Comments
Current CCC staff comments are reproduced below (in italic).

3150 Bristol Street, Suite 210 • Costa Mesa, CA 92626 • T 714.630.5855 • www.geo-logic.com

Comment 1 - NIFZ – Increase in Design Magnitude
• Newport-Inglewood Fault Zone (“NIFZ”): The expected maximum magnitude earthquake on
the NIFZ has gone from the previous 6.9 or 7.0 to its current 7.4 or 7.5 (see references, for
example, in the City of Huntington Beach’s current General Plan and its 2017 Local Hazards
Mitigation Plan (“LHMP”)). The City’s LHMP notes that a 6.9 earthquake on the NIFZ could
cause “Severe” ground shaking at the proposed project site, while a stronger quake could
cause “Ruinous” ground shaking. It also shows that several other regional faults could result
in similar levels of ground shaking.
Comment 2 - South Branch of NIFZ – Potential Reclassification of Fault Type
• NIFZ South Branch may not be a “secondary” fault: Poseidon’s 2013 evaluation by Geosyntec
described the South Branch fault underlying the site as being “secondary” to the NIFZ North
Branch fault about half-a-mile distant. At least one recent study has identified the NIFZ as
including a single, deep fault at depth that expresses in shallower areas as a “flower
structure,” in which any of the NIFZ faults could be active (See Boles et. al, Mantle helium
along the Newport-Inglewood fault zone, Los Angeles basin, California: A leaking paleosubduction zone, in Geochemistry, Geophysics, Geosystems, Volume 16, Issue 7, July 2015). A
number of past and recent documents describe the South Branch as “potentially active” and
the NIFZ overall as “active.”
Comment 3 - NIFZ – Update of Probability of Occurrence
• Updated 2015 Third Uniform California Earthquake Rupture Forecast (“UCERF3”): The City’s
LHMP includes a table showing expected probabilities of various substantial earthquakes on
several of the regional faults that could affect the project site. The probability of a 7.0 or
greater earthquake occurring on any one of these several faults during the next 30 years is
relatively high.
Responses to these CCC comments are provided below.
Response to CCC Comments and Results of Supplemental Evaluations
Table 1 summarizes the review, evaluation, update and interpretation of relevant information.
The first column of Table 1 (Hazard) lists evaluated geotechnical, geological, and other hazards
based upon respective subject discipline. The second column (2013 Hazards Assessment by GSC)
presents reference information, i.e., the latest technical report submitted to CCC by Poseidon.
The third column (CCC Comments on the 2013 Hazards Assessment by GSC) presents a summary
of relevant comments by CCC in 2013 with respect to the reference information in the second
column. The fourth column (2015 Seismic Hazards Update by GLA) is a summary of current
Project No. SO20.1094.00 | Poseidon Desalination Plant Supplemental SHA
June 2020
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evaluations and interpretations (i.e., of relevant updates of the 2013 report by GSC) by GLA. The
last three columns are related to the subject comments by CCC, response to these comments
(including supplemental evaluations), and the impacts of revised assessments on the site
improvements, if any.
Response to Comment 1 - NIFZ – Increase in Design Magnitude
As a part of this study, GLA performed a supplemental seismic hazard evaluation. The results of
this evaluation are summarized below and in the Table 1, with calculations enclosed as an
Attachment. The results of this evaluation indicate that: Deaggregated Moment Magnitude (M)
for NIFZ (2,475-year return period; zero period) equals M 7.0 (Mean). However, when
uncertainty is taken into account, M increases to M 7.3 (Mode; ε0 = 0.84 σ; 18.28% contribution
to the overall hazard) and to M 7.5 (Mode; ε0 = 0.26 σ; 11.01% contribution to the overall hazard).
While engineering design is typically based upon the deaggregated mean value, parametric
studies were performed by Geosyntec (2013) and by GLA (2015) to evaluate the impact of higher
M, i.e., of M as high as M 7.5. The results of these studies indicated that the impact of M 7.5 on
the overall seismic hazard can be accommodated by the current design.
Also included in the Attachment are the results of seismic hazard analysis expressed in terms of
Peak Horizontal Ground Acceleration (PHGA). These results indicate that 2,475-year return
period PHGA equals 0.62 g (NEHRP B/C Boundary; Shear wave velocity = 761 m/s). This PHGA
value is approximately 5% lower than its counterpart reported in the latest update of seismic
hazard for the site (GLA, 2015). This is because the updated seismic hazard model uses an
updated set of Ground Motion Prediction Equations (GMPE-s) (i.e., NGA West-2 GMPE-s) that are
based upon larger data set and hence are less conservative than NGA West-1 GMPE-s used in
previous calculations.
Conclusion: Update of Seismic Hazard Analysis has no significant impact on seismic design of the
Project.
Response to Comment 2 - South Branch of NIFZ – Potential Reclassification of Fault Type
The Huntington Beach Desalination Project’s 2010 certified Subsequent Environmental Impact
Report (SEIR) and other site-specific geological documents identified a potential for subsurface
faulting beneath the Project. Mitigation Measure GEO-1 of the SEIR required Poseidon to
conduct a fault rupture hazard investigation in accordance with CGS (2002) (California Geological
Survey Note 49 that addresses surface rupture phenomenon) to assess the nature and extent of
possible fault-induced surface rupture across the southern portion of the site. If evidence for
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potential fault-induced surface rupture is found, GEO-l requires that an appropriate “setback” for
structures from the zone of surface faulting be maintained (typically 200 ft).
Mitigation measures such as GEO-I of SEIR are suitable and are commonly implemented when
on-site alluvium is “thin,” or bedrock is exposed, so fault movement-induced offsets can be
identified by trenching and/or by geophysical surveys) and site layout allows for a 200-ft offsets
from fault traces. At the Project site, alluvium is relatively thick (over 200 ft). Geosyntec (2013a;
2013c) demonstrated that 200 ft of alluvium mitigates fault rupture at depth.
The anticipated 50-year design life of the Project has no impact on the fault rupture propagation
evaluation, conclusions, and associated recommendations presented in Geosyntec (2013a).
Conclusion: The geological aspects of seismic hazard assessment at the Project site have not
changed since 2013. The fault rupture hazard analysis design event has a 2,475-yr return period,
hence the 2025-2075 design life of the desalination facility does not result in any change to
geological seismic hazard due to fault rupture potential, including fault movement-induced
ground surface rupture.
Response to Comment 3 - NIFZ – Update of Probability of Occurrence
For seismic design in the State of California, the design seismic event is evaluated in accordance
with an applicable building code. The applicable building code for the Project is the California
Building Code (CBC). In accordance with CBC provisions, the design seismic event has a 2%
Probability of Exceedance (PE) in 50 years, corresponding to an event with a return period of
2,475 years. The CBC prescribes seismic design parameters based on the location of the Project
site and this seismic event return period.
The Updated 2015 Third Uniform California Earthquake Rupture Forecast (“UCERF3”) provides
information which may eventually be incorporated into future editions of the CBC. However, the
UCERF3, by itself, is not a building code and has no direct implication for seismic design.
Although the CBC-based seismic design need not address UCERF3 guidance, in our opinion,
current Project seismic design would be adequate were it required to do so. If UCERF3 guidance
were accounted for directly, the design earthquake magnitude for the NIFZ, as established by
deaggregation of seismic hazard, would increase from M 7.0 to M 7.5. As noted in the response
to the first CCC comment, the impact of M 7.5 on the overall seismic hazard can be
accommodated by the current design without modification.
Conclusion: Update of Probability of Occurrence has no significant impact on seismic design of
the Project.

Project No. SO20.1094.00 | Poseidon Desalination Plant Supplemental SHA
June 2020

P a g e |4

Review of Huntington Beach Energy Project
The Huntington Beach Energy Project (HBEP), commissioned by AES Corporation (AES), refers to
a replacement of a natural-gas-fired power facility adjacent to the Project. On June 27, 2012,
AES submitted an application for the facility upgrade approval from the CEC, i.e., to develop the
HBEP. The application was approved in November 2014. The approval document (i.e., the Final
Decision document) is referenced herein as CEC (2014).
The HBEP and the Project are similar in many aspects, including site finished grades and seismic
setting (similar distance from the controlling Newport-Inglewood Fault Zone, NIFZ).
Furthermore, both projects will be designed in accordance with the same building codes (CBC
and ASCE 7). Finally, with exception of the California Energy Commission (CEC), the same agency
(City of Huntington Beach, Public Works Department) will review and approve the final design.
Therefore, a comparison of key design elements is warranted, as presented below.
Seismic Hazards – Geotechnical: The bedrock PHGA evaluated1 for the HBEP is 0.65 g. The
updated bedrock PHGA for the Project (this study) is also 0.63 g. Soil liquefaction and its impacts
are recognized by AES and “will be addressed and mitigated upon completion of geotechnical
study.” The desalination Project has already identified mitigation measures against soil
liquefaction (i.e., stone columns).
Seismic Hazards – Geological: In contrast to the desalination Project, no site-specific fault rupture
study has been commissioned by AES. Instead, the fault rupture hazard is addressed by AES by
citing the 2002 study for the desalination Project “which concluded that there is little specific
evidence of the existence of the South Branch fault beneath the proposed Poseidon property
and, by extension, the HBEP site (Ex. 2000, 5.2-16.).”
Conclusion: The HBEP and the desalination Project are two structurally similar neighboring
facilities within the same seismic setting and other hazard conditions. The HBEP has been
approved by the CEC.
Closure
This report is based on the data and analyses described herein. Geo-Logic Associates should be
notified of any conditions that differ from those described herein since this may require a
reevaluation of the data, conclusions and recommendations presented.

1

Mapped spectral acceleration at short (0.2 s) period 1.612 g. (1.612 g / 2.5) = 0.65 g
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This report has been prepared in accordance with generally accepted geotechnical practices, and
makes no other warranties, either expressed or implied, as to the professional data presented in
it.
Sincerely,
Geo-Logic Associates, Inc.

Alan F. Witthoeft, PE, GE
Senior Engineer

Neven Matasovic, PhD., PE, GE
Principal
714.465.8240 / nmatasovic@geo-logic.com

Attachments:
•
•

Table 1
Seismic Hazard Calculations
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TABLE 1
EVALUATION OF SUPPLEMENTAL INFORMATION PROVIDED BY CCC – SEISMIC HAZARDS
HUNTINGTON BEACH DESALINATION PROJECT, HUNTINGTON BEACH, CALIFORNIA
CCC Comments on the 2013
Hazards Assessment by GSC

2015 Seismic Hazards
update by GLA

NIFZ M 7.1 – 7.5.
Cite higher values for other sites in
HB, but notes that the citation is for
ground surface and for nonliquefiable sites.

NIFZ M 7.0 (confirmed).
Bedrock PHGA: 0.65 g
(new evaluation).
Reference Codes: IBC

NIFZ M 7.0. increased to M 7.5
(Multiple sources cited by CCC)

NIFZ M 7.0. increased to M 7.5
(confirmed by deaggregation of
seismic hazard using the latest seismic
hazard tool, as posted on USGS web
site. Updated bedrock PHGA = 0.61 g
(calculated using the same tool.

Liquefiable:
- Upper level: 4 ft thick
- Lower Layer: 25 ft thick

CCC concurs with analysis

No change

No comment.

No change.

No impact.

3. Liquefaction Induced
Settlement

9 inches.

CCC concurs with the estimate and
design measure

Likely minimal change in
estimate.

No comment.

No change.

No impact.

4. Liquefaction Induced
Lateral Spreading

15 to 38 inches.

CCC concurs with the estimate and
design measure

Likely minimal change in
estimate.

No comment.

No change.

No impact.

5. Surface Rupture
Hazard

A parametric study with 7.1 ≤ M ≤ 7.5
performed for the fault rupture per
request of CCC. South Branch Fault
was considered a secondary fault and
the intensity of postulated fault
movement was evaluated accordingly
(25% of estimated max movement on
the main trace of NIFZ of approx. 4 ft).

3.3 ft of vertical offset estimate for
the main trace of NIFZ.
10 ft horizontal displacement.
Requires fault study to identify
setback (burdensome; can you
rearrange the facility to
accommodate 200 - 500 ft setback?)

No update in key
parameters.
No new analysis method
available.

NIFZ South Branch may not be a
“secondary” fault. A number of past
and recent documents describe the
South Branch as “potentially active”
and the NIFZ overall as “active.”

Parametric study with 7.1 ≤ M ≤ 7.5
performed by GSC in 2013 per request
of CCC. It was assumed in 2013 that
NIFZ South Branch is “active.”

No impact.

Hazard

2013 Hazards Assessment by GSC

1. Ground Shaking
(Design Earthquake: An
event with 2% PE in 50
yrs. / 2,475 yr. RP).

NIFZ M 7.0. M 7.1 used for
liquefaction evaluation per request of
CCC.
Bedrock PHGA: 0.61 g.
Ground Surface PGA: 0.33 g.

2. Soil Liquefaction

CCC Comments of April 7, 2020

2020 Seismic Hazards update by GLA

Impact of CCC Comments of April 7, 2020
on Facility Design
No impact (design earthquake remains an
event with 2,475-yr return period).
Bedrock PHGA is 6% lower than
previously estimated. This is because the
updated seismic hazard model uses an
updated set of Ground Motion Prediction
Equations (GMPE) that are based upon
larger data set and hence are less
conservative.

M = Moment Magnitude; R = Site-to-source distance; RP = Return Period (of design earthquake); PE = Probability of Exceedance; PHGA = Peak Horizontal Ground Acceleration (bedrock); PGA = Peak Ground Acceleration (ground surface); MSL = Mean Sea
Level; GWT = Groundwater Table; NIFZ = Newport-Inglewood Fault Zone; CCC = California Coastal Commission; GSC = Geosyntec Consultants, Inc.; GLA = Geo-Logic Associates, Inc.; FEMA = Federal Emergency Management Agency; HB = Huntington Beach;
UCERF3 = Third Uniform California Earthquake Rupture Forecast; GMPE = Ground Motion Prediction Equation; USGS = United States Geological Survey.

ATTACHMENT
(Seismic Hazard Calculation)
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Attachment:
7. Berm Earthwork Comparison Memorandum, GHD, July 8,
2020

8 July 2020
To:

Josie McKinley - Poseidon

Ref. No.:

11199422

From:

Pedro Alvarez, PE - GHD

Tel:

949-585-5262

CC:

Paul Hermann - GHD

Subject:

Huntington Beach Desalination Plant - Grading 2019 vs 2010

1.

Introduction/Purpose

Poseidon requested that GHD prepare an updated conceptual drainage and grading layout showing
updated pad elevations and removal of the exterior berms. The GHD produced conceptual drawings are
referred to as the 2019 conceptual drainage and grading layout.
The purpose of this memorandum is to determine the changes in earthwork quantities of the 2019
conceptual grading layout compared to the 2010 grading plans.

2.

Analysis

The 2019 site grading plans (Attachment A) was overlaid onto the 2010 drawings to determine the total
change in earthwork quantities as a result of removing the berms and raising the pad elevation of the eastern
quadrant. Removal of the berms and fill of the eastern quadrant, compared the 2010 grading plans, will
require a cut of approximately 33,400 CY and fill of approximately 27,000 CY resulting in a net export of
6,400 CY.

GHD
320 Goddard Way Suite 200 Irvine California 92618 USA
T 949 648 5200 F 949 648 5299 W www.ghd.com
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SEAWATER DESALINATION PROJECT
Poseidon Resources Corporation
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Attachment:
8. CEQA Equivalence Review and Updated Cumulative
Analysis for CDP Application, Dudek, July 2021

MEMORANDUM

To:
From:
Subject:
Date:
cc:
Attachment(s):

1

Josie McKinley, Poseidon
Caitlin Munson, Dudek
CEQA Equivalence Review and Updated Cumulative Analysis for CDP Application
July 8, 2021
Joe Monaco, Dudek
Appendix A, 2012 CEQA Consistency Determination Regarding Southern California Edison
Substation Component (May 2012)
Appendix B, GHD Grading Plan Comparison Memorandum (July 2020)
Appendix C, 2019 Southern California Edison Electrical Substation and Connections
Detailed Description (May 2019)
Appendix D, Emergency Generator Emissions and Screening Tool (August 2020)
Appendix E, Geo-Logic Associates Supplemental Assessment of Seismic Hazards (June
2020)
Appendix F, Tsunami Flood Hazard Assessment (August 2020) and Sea Level Rise Hazard
Analysis and Adaptation Plan (September 2020)
Appendix G, Construction Noise Models (June 2020)

Introduction and Background

The City of Huntington Beach prepared and certified the 2010 Final Subsequent Environmental Impact Report
(2010 FSEIR) for the Seawater Desalination Project at Huntington Beach (State Clearinghouse No. 200151092) on
September 7, 2010. The FSEIR analyzed all components of the Project, including a 50 million gallon per day (mgd)
seawater desalination plant, on-site facilities and structures, and off-site water conveyance facilities located within
the cities of Huntington Beach and Costa Mesa.
In 2017, the California State Lands Commission certified a Supplemental Environmental Impact Report in
connection with its approval of a lease modification for Poseidon’s project. In 2021, the Santa Ana Regional Water
Quality Control Board prepared and certified an addendum to the 2017 Supplemental Environmental Impact Report
and the 2010 FSEIR certified by the City of Huntington Beach, assessing the offshore seawater intake and discharge
technology enhancements proposed by Poseidon Resources (Surfside) LLC. in order to comply with the California
Ocean Plan’s 2015 Seawater Desalination policies.
Subsequent to Project approval and 2010 FSEIR certification by the City, minor refinements to landside project
components have been considered. In 2012, Southern California Edison (SCE) refined the design of the electrical
substation component of the Project. This involved minor refinements to the 66 kilovolt (kV) sub-transmission line
connection to the electrical substation and fiber-optic (FO) cable routes. A memorandum was prepared to evaluate
California Environmental Quality Act (CEQA) consistency to the 2010 FSEIR (Appendix A) and was reviewed by the
City of Huntington Beach. This analysis evaluated impacts associated with these project refinements and is
discussed further in Section 3.2, Air Quality and Section 3.6, Greenhouse Gas Emissions.

1

6483
July 2021

Memorandum
Subject: CEQA Equivalence Review and Updated Cumulative Analysis for CDP Application

Since the preparation of the 2012 SCE CEQA Consistency Determination, additional minor landside project
refinements are being considered. This memorandum provides a summary of those refinements, the environmental
analysis that was in the City’s 2010 FSEIR and/or the 2012 SCE CEQA Consistency Determination for those
components, and additional environmental analysis in support of those refinements. In addition, in response to a
request from Coastal Commission staff, the memorandum provides an updated list of related projects and an
updated cumulative impacts analysis. The following analysis demonstrates that these project refinements and
updated related projects cumulative analysis do not result in any new significant environmental impacts, or
substantially increase the severity of previously identified impacts as compared to the environmental analysis in
the 2010 FSEIR. Therefore, no additional CEQA documents (e.g., addendum, supplement or subsequent EIR) would
be required.

2

Project Refinements Description

The proposed landside refinements involve the addition of an emergency generator, revisions to the original grading plan
and layout, and revisions to the electrical substation component of the Huntington Beach Desalination Plant (HBDP)
project. Figure 1 shows the HBDP location, Figure 2 shows the proposed site plan, and Figure 3 shows the SEIR site plan.
An updated grading plan from the 2010 FSEIR is being proposed, which includes a slight reconfiguration of the
layout on the project site, removal of the external berms, and retention of the majority of the soil from the berms
on site. The latter would result in increased elevation of the pads for the eastern portion of the project site that will
protect facilities on the project site and surrounding coastal resources from sea level rise and tsunami flooding
hazards. The proposed refinements are described in Section 2.1.
The 2010 FSEIR Project Description included an electrical substation that would be constructed as part of the
project and located within the project site. The Project Description provided information regarding the size,
dimensions, location, equipment, transmission lines, and connections that would be provided by the substation.
Since certification of the 2010 FSEIR, SCE refined its design of the substation, which was discussed in the 2012
Determination Memorandum (Appendix A). This involved minor refinements to the 66 kV sub-transmission lines
connection to the electrical substation and FO cable routes. This analysis evaluated the air quality and greenhouse
gas (GHG) emission impacts associated with these project refinements. The proposed 2020 refinements to the
electrical substation are described in Section 2.2.
A new emergency generator is being proposed, which would provide energy only to HBDP’s control systems
equipment during a power outage. This is described further in Section 2.3.

2.1

Grading Refinements

2010 FSEIR Grading and Soil Export Assumptions
In Section 4.9, Construction-Related Impacts, the 2010 Subsequent EIR evaluated the short-term impacts
associated with three major phases of construction: demolition of existing fuel tanks and berms, site remediation,
and building of the HBDP facilities (City of Huntington Beach 2010).
The first phase would begin with the demolition of the three fuel oil storage tanks and removal of the interior
portions of the containment berms surrounding the tanks that were formerly associated with the Huntington Beach
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Generating Station (HBGS). The berms are approximately 10 to 15 feet in height and were created to contain any
accidental spillage of fuel from the tanks. The 2010 Subsequent EIR evaluated removing the interior berms. The
2010 Subsequent EIR determined that removal of the interior berms would require trucking the soil off-site,
resulting in soil export.
The building phase of construction would include the construction of the desalination facility components within
the project site boundaries, including the pretreatment filter structure, intake pump and pump station, reverse
osmosis building, pipelines, chemical storage/solids-handling building, electrical substation, storage tanks, and an
administrative building. Construction of these facilities would require initial and final site grading that was estimated
in the 2010 Subsequent EIR.
As analyzed in the 2010 Subsequent EIR, demolition, remediation, and building during construction of the HBDP
would result in approximately 73,000 cubic yards (CY) of soil export for initial grading and 1,000 CY of soil export
for final grading.
2020 Grading Plan Update
The updated grading plan for the HBDP includes removal of the external berms surrounding the fuel storage
tanks (see Figure 4) in addition to the removal of the interior berms that was previously considered and analyzed
as part of the project discussed in the City’s 2010 FSEIR. The removal of the external berms is to protect the
facility and surrounding coastal resources in the event of a coastal hazard event, such as a flood or tsunami. The
2010 FSEIR states that the external berms would remain in place after construction of the HBDP. Removal of
the external berms would result in approximately 33,400 CY of soil that would need to be reused on the project
site or exported. The updated grading plan includes a slight reconfiguration of the layout on the project site and
elevation increases of the pads on the eastern portion of the project site that will protect facilities on site and
surrounding coastal resources from flooding hazards (See Appendix F).
The project approved by the City and described in the 2010 FSEIR had finished floor elevations for the facilities on
the eastern portion of the project site ranging from an elevation of +11 feet to +14 feet depending on the specific
structure. The project also had designed floor elevations of +10 feet for the structures on the western portion of
the project site.
The 2020 updated grading plan has slightly revised the site layout and elevations from those depicted in the Cityapproved 2010 grading plan as described below. These changes do not result in any new significant impacts or a
substantial increase in the severity of previously identified impacts. While some of the structures may be in a slightly
different configuration, all structures had been previously analyzed in the 2010 FSEIR. As the structures would
continue to be located within the project site boundaries—the development impacts for which were fully analyzed
in the 2010 FSEIR—the adjustment of the location of a few of the structures would not change any of the previouslyidentified project site development impacts disclosed in the 2010 FSEIR.
In addition to reconfiguration of a few of the structures on the project site, the updated grading plan would raise
the finished floor elevation on the eastern portion of the project site from a range of approximately +11 to +14 feet
to an elevation of approximately +14 to +16 feet as a result of the removal of the exterior berm on the eastern edge
of the project site and retaining the majority of those soils onsite will minimize the amount of soil export. The finished
floor elevations on the western portion of the project site would remain at approximately +10 feet as described in
the 2010 FSEIR grading plan. The increase in finished floor elevation from the 2010 grading plan to the 2020
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grading plan would require approximately 27,000 CY of soil. The 33,400 CY of soil from removal of the external
berm will be reused onsite to help meet the 27,000 CY of soil needed to raise the pad elevations to address sea
level rise and tsunami hazards. The remaining 6,400 CY of soil will be exported (Appendix B).

2.2

Electrical Substation and Support Components Refinements

2010 FSEIR Substation Description
In Section 3.4, Project Characteristics, the 2010 FSEIR described a substation that would be constructed on site to
provide electrical services for the proposed project. The proposed substation was assumed to occupy approximately
19,600 square feet and would be located immediately west of the pretreatment filter structure and north of the
administration building. A clear area around the perimeter of the substation measuring approximately 10 feet wide
would be maintained for safety purposes.
The on-site substation included a 66 kV rack, approximately 23 feet in height, consisting of four 66 kV circuit breakers,
eight three-phase disconnect switches, six 66 kV surge arresters and two overhead dead-end terminators. The substation
would include two transformers on site to convert 66 kV to 12 kV, providing four 12 kV circuits to serve customer loads.
The 66/12 kV transformers will be constructed within a 12 feet long × 12 feet wide × 12 feet high steel support structure
and will be placed within a containment area per spill prevention, control, and countermeasure requirements. An
approximate 20-foot × 30-foot mechanical electrical equipment room will be constructed on site to support substation
components and will include switches, relay equipment, alarms, a remote terminal unit, battery and alternating current
and direct current distribution panels. The substation would be bounded by a minimum 8-foot-tall chain-link fence.
The on-site substation would require connections to an existing 66 kV line located to the northwest, including either
the Hamilton – Huntington Beach 66 kV line or the Huntington Beach Wave 66 kV line. Both 66 kV lines run northsouth from Edison Avenue to the existing substation. The ultimate determination as to whether the substation would
be connected to the Huntington Beach Wave 66 kV line or the Hamilton - Huntington Beach 66 kV line would be
dependent upon SCE’s final determination as to what line is most economical and reliable to provide service. The
tie-in from the existing 66 kV line to the proposed substation would be constructed underground (approximately
500 feet in length). Underground vaults (10 feet long × 24 feet wide × 12 feet high) would be constructed along
the alignment to provide access for routine maintenance. The 66 kV tie-in to the substation would include
installation of two steel pole risers. One of the steel pole risers would be used to transfer the existing 66 kV overhead
line to an underground configuration to be tied into the proposed substation. A second steel pole riser would be
constructed within the substation limits to transfer the underground alignment into an overhead configuration
providing connections to the 66 kV rack at the substation.
2012 CEQA Consistency Determination Regarding Electrical Substation Component
The substation would occupy the same location and would be the same size as considered in the 2010 FSEIR. The
on-site substation would include (Appendix A):
•

A 66 kV switch rack, approximately 23 feet in height (same as the 2010 FSEIR) consisting of:
o

four 66 kV SF6 gas circuit breakers (same as the 2010 FSEIR),

o

eight three-phase disconnect switches (same as the 2010 FSEIR),

o

twelve 66 kV surge arresters (the 2010 FSEIR considered six surge arresters), and
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o

two underground line terminations (the 2010 FSEIR considered overhead terminations).

The substation will include two transformers, four 12 kV circuits to serve customer loads, 12 kV circuit steel support
structures, a mechanical electrical equipment room, and a chain-link fence with barbed wire, similar to what was
proposed in the 2010 FSEIR (Appendix A).
The on-site substation will require connection to the existing Hamilton – Huntington Beach 66 kV line located to the
northwest of the substation to form the new Huntington Beach-Filter 66 kV line and the Filter-Hamilton 66 kV line.
The 2010 FSEIR considered two options for the substation connection, but it was later determined that the
substation would connect to the Hamilton – Huntington Beach 66 kV line (Appendix A).
The tie-in from the existing 66 kV line to the proposed substation will be constructed overhead by replacing an
existing 48 foot (above ground height) wood pole located north of Edison Avenue within SCE’s existing right-of-way
with a 55-foot tubular steel pole (TSP). The 2010 FSEIR considered an underground tie-in (Appendix A).
At this location, the Hamilton-Huntington Beach 66 kV line would be split to form the Huntington Beach- Filter 66
kV line and the Filter-Hamilton 66 kV line. These two new 66 kV lines would be co-located (double circuit
configuration) on one new 80-foot TSP and two new 55-foot TSPs. The lines would cross Edison Avenue and head
south toward the substation for approximately 550 feet. At this point the lines would turn eastward for
approximately 50 feet and terminate into the substation rack positions. These are features that were not originally
considered in the 2010 FSEIR but considered in the 2012 CEQA Consistency Determination (Appendix A).
SCE would need to install FO terminal equipment, lightwave, channel banks, and associated equipment to connect
the proposed Filter Substation to SCE’s existing telecommunications system at the HBGS SCE Substation, Hamilton
Substation, and Ellis Substation. In addition, SCE would need to install an FO cable from the Ellis Substation to
Hamilton Substation and Hamilton Substation to HBGS SCE Substation with dual taps into the proposed Filter
Substation. The FO cable would be installed within existing underground conduit, new underground conduit, and
existing distribution poles. An FO cable and associated equipment were not considered in the 2010 FSEIR.
Therefore, the following description of the FO cable installation was considered in the 2012 CEQA Consistency
Determination (Appendix A).
Ellis Substation to Hamilton Substation FO Cable Route
The proposed FO cable route would primarily be constructed on existing overhead Transmission, Distribution and
Communication wood pole structures and within existing underground conduit. Although most of the underground
portion of the route would use existing conduit and structures, there is a short segment (100 feet) that would be
constructed using new underground conduit on the Hamilton Substation property (Appendix A).
The FO cable would be installed at the Ellis Substation communication room and proceed north to an existing SCE
underground vault on Garfield Avenue. This portion of the FO cable route would result in the installation of 565 feet
of underground FO cable in an existing conduit. From there, 710 feet of the FO cable would be installed in an
existing SCE underground vault and continue west. Approximately 2,200 feet of FO cables would be installed on
existing overhead poles and would continue west. Approximately 11,550 feet of FO cables would be installed along
Brookhurst Street on existing overhead poles and would continue south. Approximately 225 feet of underground
FO cable would be installed in an existing conduit on Brookhurst Street to a proposed manhole. From the new
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manhole, construction workers would trench and install approximately 100 feet of new conduit and FO cable to a
communication room inside the Hamilton Substation (Appendix A).
HBGS SCE Substation to Hamilton Substation FO Cable Route
The proposed HBGS SCE Substation-Hamilton Substation FO cable route with dual taps to Filter Substation would
be primarily constructed on existing overhead Transmission, Distribution and Communication wood pole structures
and within existing underground conduit. However, there is approximately 600 feet of new underground conduit
and structures within HBGS SCE Substation property and approximately 1,400 feet of new underground conduit
and structures near and within Hamilton Substation property (Appendix A).
Approximately 45 feet of the FO cable would be installed at the HBGS SCE Substation communication room and
would proceed south inside the HBGS SCE Substation trenched area to a new manhole. Approximately 155 feet of
FO cable would be installed underground in a newly trenched area and would continue northwest to an existing
pole. From there, approximately 75 feet of FO cable would be installed overhead on existing overhead poles and
would continue west . Approximately 340 feet of FO cable would be installed overhead on existing poles and proceed
southwest to the HBGS. Approximately 180 feet of FO cable would be installed underground in an existing conduit
to an existing manhole outside HBGS on Newland Street. From the manhole, approximately 1,660 feet of the FO
cable would be installed underground and would continue north and underground in an existing conduit to an
existing pole. Approximately 2,500 feet of overhead FO cables would be installed and continue north on existing
poles. Another 2,500 feet of overhead FO cable would be installed on existing overhead poles and would proceed
east on Atlanta Avenue. Approximately 3,000 feet of underground FO cable would be installed in an existing conduit
to an existing pole. Approximately 2,500 feet of overhead FO cable would proceed east on existing overhead poles
to an existing pole. From the existing pole, trenching would occur and 90 feet of underground FO cable would be
installed to a new manhole on the south west corner of Atlanta Avenue and Brookhurst Street. Trenching would
proceed south on Brookhurst Street to Effingham Drive and approximately 1,105 feet underground FO cable would
be installed throughout this trenching area. Trenching would continue east across Brookhurst Street for 135 feet
to a newly constructed manhole where underground FO cable would be installed. From the new manhole,
approximately 70 feet of trenching would occur and end at Hamilton Substation, where underground FO cable would
be installed(Appendix A).
Taps into Filter Substation
Two taps are proposed to be installed for FO cable into the proposed Filter Substation. Both taps would involve new
underground FO cable, conduit, and structures.
•

Tap #1. Starting from northwest side of the proposed Filter Substation trench and install 18 feet of
underground FO cable and conduit. Continue north approximately 70 feet trenching and installing
underground FO cable and conduit. Continue west approximately 97 feet trenching and installing
underground FO cable and conduit. Continue north approximately 304 feet trenching and installing
underground FO cable and conduit to new manhole. Proceed west approximately 645 feet trenching and
installing underground cable and conduit to Newland Street. From Newland Street continue south
approximately 291 feet trenching and installing underground cable and conduit to existing manhole and
new splice location for Tap #1 (Appendix A).

6

6483
July 2021

Memorandum
Subject: CEQA Equivalence Review and Updated Cumulative Analysis for CDP Application

•

Tap #2. Starting from the southwest side of the proposed Filter Substation trench and install approximately
20 feet of underground FO cable and conduit. Continue south approximately 50 feet trenching and
installing underground FO cable and conduit to new manhole. From manhole continue approximately 120
feet trenching and installing underground FO cable and conduit. Continue south approximately 160 feet
trenching and installing underground FO cable and conduit. Proceed approximately 85 feet trenching and
installing underground FO cable and conduit to new manhole and splice location for Tap #2 (Appendix A).

In addition, SCE will provide a 12 kV distribution backup service. This backup service will be studied based on
feasibility to serve the load that is requested by the customer (Poseidon Resources). SCE will need to work with the
customer to determine how much load needs to be served from this backup, as the distribution lines cannot serve
all the load. This will require Preferred Emergency gear be installed. SCE anticipates it will extend service from a
nearby off-site distribution line or lines onto the project site for these purposes. Actual lines will be selected based
on the available circuit capacity at the time of installation. This will involve an underground or overhead extension
of an existing off-site distribution line. If underground, this will require trenching with conduit and cable placed in
the ground, and will most likely include underground structures as large as 7 feet wide × 18 feet long × 8 feet deep.
If overhead, this will require installation of several distribution wood poles, the heights of which are yet to be
determined. The size of the poles would most likely be 45 feet (approx. 7–10 feet underground and 35 feet above).
The number of poles needed would depend on where service would initiate from. SCE has not studied the possible
service locations but will make every effort to utilize the nearest location that is technically feasible. The most likely
location will be from a underground feed from a pole just outside the facility the customer would like SCE to connect
their emergency gear, requiring a small amount of trenching with conduit. Existing facilities (e.g. poles or
underground structures) will be utilized where possible, but could require upgrades to the system, including the
scope mentioned above (Appendix A).
2020 Electrical Substation and Connections Plan Update
Because the 2020 updated grading plan proposes the removal of the exterior berms, relocation of the power poles
located along the northern and eastern side of the project is needed (see Figure 5). While the substation would still
occupy 19,600 square feet, the substation would be relocated west of Poseidon’s reverse osmosis building and
north of Poseidon’s electrical building. The 10-foot wide perimeter surrounding the substation is included in the
19,600 square foot area of the substation (Appendix C).
The on-site substation would include:
•

A 66kV switch rack, approximately 48 feet long by 48 feet wide by 29 feet high (previously 23 feet high),
consisting of:
o

four 66 kV SF6 gas circuit breakers (same as 2012 CEQA Consistency Determination and 2010 FSEIR),

o

eight three-phase disconnect switches (same as 2012 CEQA Consistency Determination and 2010
FSEIR),

o

twelve 66 kV surge arresters (same as 2012 CEQA Consistency Determination), and

o

six 66 kV voltage transformers (previously two underground line terminations in 2012 CEQA
Consistency Determination).
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The substation would include two 28 megavolt ampere transformer banks with associated 39 feet high dead-end
structures1 on site to convert 66 kV to 12 kV, providing four 12 kV circuits to serve customer loads – height remains
unchanged from the 2012 CEQA Consistency Determination. The substation will also include a 12 kV switch rack,
consisting of four 12 feet long by 12 feet wide by 20 feet high (previously 12 feet high in 2012 CEQA Consistency
Determination) box-type steel rack structures (previously support structures in 2012 CEQA Consistency
Determination), four 17 kV circuit breakers (new substation component), thirty-six disconnect switches (new
substation component), four 25 kVA transformers (new substation component), and twelve 15 kV surge arresters
(new substation component). This equipment would still be housed within the substation structure described in the
2010 FSEIR and the 2012 CEQA Consistency Determination. An approximate 20-foot by 30-foot for mechanical
electrical equipment room will be constructed on site to support substation components and will include switches,
relay equipment, alarms, a remote terminal unit, battery, and alternating current and direct current distribution
panels—all of which remain unchanged from the substation described in the 2010 FSEIR and 2012 CEQA
Consistency Determination(Appendix C).
Related Work at Other Substations (Huntington Beach 66 kV Substation)
Line protection relays on the existing Hamilton 66 kV line position will be upgraded to match the relays to be
installed at the new HBDP Substation (referred to as the “Pura Substation” in Appendix C and “Filter Substation” in
Appendix A and the 2010 FSEIR). This upgrade requires the removal of existing GCX and JBCG relays and the
installation of a new SEL-311L with digital channel to the HBDP Substation (Appendix C).
Subtransmission Loop-In Line
Similar to the 2012 CEQA Consistency Determination, the on-site substation will require a looped connection to the
existing Hamilton-Huntington Beach 66 kV line located to the northwest of the substation to form the new HBDP 66
kV line and the new Hamilton-HBDP 66 kV line (Appendix C).
To accommodate the tie-in from the existing 66 kV line to the proposed substation, SCE will remove two existing
55-foot supporting wood poles (4698376E and 4698377E) and approximately 290 feet of the existing
Hamilton-Huntington Beach 66 kV line overhead conductors located north of Edison Drive within SCE’s existing
right-of-way. The tie-in will be constructed underground by replacing one existing 80-foot fiberglass pole
(4329694E) and one existing 70-foot wood pole (1145727E) with two approximately 75-foot riser TSPs. At
these locations, the Hamilton-Huntington Beach 66 kV line would be split to form the Huntington Beach-HBDP
66 kV line and the Hamilton-HBDP 66 kV line. These two new 66 kV lines would each be located in new
underground duct banks that would cross underneath Edison Drive via trenching and head south toward the
substation for approximately 550 linear feet per 66 kV line (approximately 1,100 linear feet total). SCE would
install pedestal supports in the proposed HBDP Substation to transfer the underground conductors to an
overhead configuration into the substation rack positions. Two 10-foot by 20-foot by 9.5-foot underground
vault structures would be installed offsite, north of Edison Drive, along the loop-in line alignment to provide
access for routine maintenance. Approximately 140 feet of 66 kV overhead conductors would be installed to

1

The dead-end structure height is in accordance with SCE standards. The height has remained the same since
preparation of the 2012 memo and has been added to this description for clarity.
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extend the HBDP 66 kV line to an existing wood pole (1835754E) with attached hardware replaced (Appendix
C).
Distribution
SCE will construct four 12 kV circuits between the HBDP Substation 12 kV switch rack and Poseidon’s 12 kV
switchgear located in Poseidon’s electrical building. To support this work, SCE will construct four underground duct
banks from the HBDP Substation, where the duct banks would adjoin Poseidon’s underground structures. SCE will
then install the full cable length between the HBDP Substation 12 kV switch rack and Poseidon’s 12 kV switchgear
within a combination of SCE-constructed and Poseidon-constructed underground structures (Appendix C).
Taps into HBDP Substation
Two taps are to be installed into the proposed HBDP Substation and would involve a new underground FO cable,
conduit, and structures, as described in the following:
•

Tap #1. Starting from the northwest side of the proposed HBDP Substation, trench and install approximately
140 feet of underground FO cable (previously 18 feet) and conduit west to a new manhole. Continue north
approximately 130 feet (previously 70 feet), trenching and installing underground FO cable and conduit.
Continue east (previously west) approximately 120 feet (previously 97 feet), trenching and installing
underground FO cable and conduit. Continue north approximately 20 feet (previously 304 feet), trenching
and installing underground FO cable and conduit to new riser pole (previously a manhole) and new splice
location for Tap #1.

•

Tap #2. Starting from the west side of the proposed HBDP Substation, trench and install approximately 50
feet (previously 50 feet) of underground FO cable and conduit west to outside of the substation fence.
Continue south approximately 60 feet (previously 50 feet), trenching and installing underground FO cable
and conduit. Continue west approximately 100 feet, trenching and installing underground FO cable and
conduit to a new manhole. From the manhole continue south approximately 370 feet (previously 120 feet),
trenching and installing underground FO cable and conduit. Continue west (previously south) approximately
60 feet (previously 16 feet), trenching and installing underground FO cable and conduit to the existing
Huntington Beach 66 kV Substation communications room.

SCE will also trench and install approximately 100 feet of underground conduit between the two proposed manholes
for potential future use. SCE may also trench and install underground FO cable and conduit from HBDP Substation
to Poseidon’s electrical building. All work to be done in the City of Huntington Beach.
Subtransmission Relocation
To accommodate Poseidon’s proposed construction activities and facility layout reconfiguration, SCE will modify or
relocate existing overhead facilities located within and adjacent to Poseidon’s project site (see Figure 4). As part of
this relocation work, SCE proposes to:
1. Replace the existing 70-foot wood pole 1835824E with a new 65- to 75-foot wood pole or lightweight
steel pole to be located approximately 30 to 40 feet west of the existing location.
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2. Replace the existing 65-foot wood pole 1835825E with a new 55- to 65-foot TSP to be located
approximately 50 to 60 feet west of the existing location.
3. Due to the aforementioned TSP installation, remove two existing 25-foot wood poles 1141738E and
1718167E and anchors.
4. Replace the existing 50-foot wood pole 1835826E with a new 50- to 60-foot wood pole at its existing location.
5. Replace existing attached hardware with different hardware on existing poles 1835827E and 1775538E.
6. Replace approximately 610 linear feet of the existing 66 kV line conductors with different conductors
between poles 1835826E and 1775538E. For pole 1775538E the wires would be replaced with hand
tools and no heavy equipment would be required.
7. Replace the existing 65-foot wood pole 1835752E with a new 65- to 70-foot wood pole to be located
approximately 20 feet south of the existing location.
8. Install two plate anchors approximately 45 to 60 feet west of existing pole 1789245E on proposed
Poseidon property near the base of the existing berm. Existing pole 1789245E is located on the Orange
County Flood Control channel levee. The existing pole is supported by guy wires that are anchored into the
exterior berm being removed under the revised grading plan. SCE will park equipment on the existing road
on the Orange County Flood Control channel levee and walk into the work area to manually complete the
guy wires installation. No heavy equipment would be required.
In accordance with standard practice, SCE will install concrete footings for the TSPs and direct bury wood and
lightweight steel poles. Also, in accordance with standard practice, SCE will install smooth wall or corrugated
caissons to protect footings due to the high-water table in the project area (Appendix C).
Table 1 provides a comparison of the 2010 FSEIR substation description, the 2012 CEQA Consistency
Determination Regarding Electrical Substation Component, and the 2020 Electrical Substation and Connections
Plan Update.

Table 1. Electrical Substation Comparison
Project Component

2010 FSEIR

Substation Structure
Size and Location

19,600 square feet;
west of the
pretreatment filter
structure and north of
the administration
building

2012 Consistency
Determination
Same as 2010 FSEIR

10

2020 Electrical Substation
and Connections Plan Update
Same size as 2010 FSEIR;
the substation would be
relocated west of reverse
osmosis building and north
of electrical building
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Table 1. Electrical Substation Comparison
Project Component

2010 FSEIR

2012 Consistency
Determination

2020 Electrical Substation
and Connections Plan Update

Substation Structure

A 66 kV switch rack,
approximately 23 feet
in height consisting of:

A 66 kV switch rack,
approximately 23 feet in
height consisting of:

A
66kV
switch
rack,
approximately 29 feet high,
consisting of:

Transformer

o

four 66 kV SF6 gas
circuit breakers,

o

four 66 kV SF6 gas
circuit breakers,

o

four 66 kV SF6 gas
circuit breakers,

o

eight three-phase
disconnect
switches,

o

eight three-phase
disconnect switches,

o

eight three-phase
disconnect switches,

o

six 66 kV surge
arresters, and

twelve 66 kV surge
arresters, and

o

o

twelve 66 kV surge
arresters, and

o

two overhead line
terminations.

two underground line
terminations.

o

o

six 66 kV voltage
transformers.

o

Two transformers
on site to convert
66 kV to 12 kV

o

Two transformers on site
to convert 66 kV to 12
kV

o

12 feet long × 12
feet wide × 12 feet
high steel support
structure

o

12 feet long × 12 feet
wide × 20 feet high boxtype steel rack structures

o

Four 17 kV circuit
breakers

o

Thirty-six disconnect
switches

o

Four 25 kVA
transformers

o

Twelve 15 kV surge
arresters

Same as 2010 FSEIR
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Table 1. Electrical Substation Comparison
Project Component

2010 FSEIR

Electrical Equipment
Room

20-foot × 30-foot
mechanical electrical
equipment room will
include switches, relay
equipment, alarms, a
remote terminal unit,
battery and alternating
current and direct
current distribution
panels
The on-site substation
would require
connections to an
existing 66 kV line
located to the
northwest, including
either the Hamilton –
Huntington Beach 66
kV line or the
Huntington Beach
Wave 66 kV line

Substation Connections

2012 Consistency
Determination
Same as 2010 FSEIR

2020 Electrical Substation
and Connections Plan Update
Same as 2010 FSEIR

The on-site substation will
require connection to the
existing Hamilton –
Huntington Beach 66 kV
line located to the
northwest of the
substation to form the
new Huntington BeachFilter 66 kV line and the
Filter-Hamilton 66 kV line.
(The 2010 FSEIR
considered two options
for the substation
connection, but it was
later determined that the
substation would connect
to the Hamilton –
Huntington Beach 66 kV
line)

Same as 2012 Consistency
Determination

12

6483
July 2021

Memorandum
Subject: CEQA Equivalence Review and Updated Cumulative Analysis for CDP Application

Table 1. Electrical Substation Comparison
Project Component

2010 FSEIR

Substation Support
Components

The tie-in from the
existing 66 kV line to
the proposed
substation would be
constructed
underground
(approximately 500
feet in length). The 66
kV tie-in to the
substation would
include installation of
two steel pole risers.
One of the steel pole
risers would be used to
transfer the existing 66
kV overhead line to an
underground
configuration to be tied
into the proposed
substation. A second
steel pole riser would
be constructed within
the substation limits to
transfer the
underground alignment
into an overhead
configuration providing
connections to the 66
kV rack at the
substation.

2012 Consistency
Determination
The tie-in from the
existing 66 kV line to the
proposed substation will
be constructed overhead
by replacing an existing
48 foot (above ground
height) wood pole located
north of Edison Avenue
within SCE’s existing rightof-way with a 55-foot
tubular steel pole (TSP).
The 2010 FSEIR
considered an
underground tie-in.
At this location, the
Hamilton-Huntington
Beach 66 kV line would
be split to form the
Huntington Beach- Filter
66 kV line and the FilterHamilton 66 kV line.
These two new 66 kV
lines would be co-located
(double circuit
configuration) on one new
80-foot TSP and two new
55-foot TSPs. The lines
would cross Edison
Avenue and head south
toward the substation for
approximately 550 feet.
At this point the lines
would turn eastward for
approximately 50 feet and
terminate into the
substation rack positions.
These are features that
were not originally
considered in the 2010
FSEIR.
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2020 Electrical Substation
and Connections Plan Update
To accommodate the tie-in
from the existing 66 kV line
to the proposed substation,
SCE will remove two
existing 55-foot supporting
wood poles (4698376E and
4698377E) and
approximately 290 feet of
the existing HamiltonHuntington Beach 66 kV
line overhead conductors
located north of Edison
Drive within SCE’s existing
right-of-way. The tie-in will
be constructed
underground by replacing
one existing 80-foot
fiberglass pole (4329694E)
and one existing 70-foot
wood pole (1145727E) with
two approximately 75-foot
riser TSPs. At these
locations, the HamiltonHuntington Beach 66 kV
line would be split to form
the Huntington Beach-HBDP
66 kV line and the
Hamilton-HBDP 66 kV line.
These two new 66 kV lines
would each be located in
new underground duct
banks that would cross
underneath Edison Drive
via trenching and head
south toward the substation
for approximately 550
linear feet per 66 kV line
(approximately 1,100 linear
feet total). SCE would install
pedestal supports in the
proposed HBDP Substation
to transfer the underground
conductors to an overhead
configuration into the
substation rack positions.
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Table 1. Electrical Substation Comparison
Project Component

2010 FSEIR

Underground Vaults

Underground vaults (10
feet long × 24 feet wide
× 12 feet high) would
be constructed along
the alignment to
provide access for
routine maintenance

FO Cables

2.3

2012 Consistency
Determination
Same as 2010 FSEIR

2020 Electrical Substation
and Connections Plan Update
Two (10 feet long x 20 feet
wide x 9.5 feet high)
underground vault
structures would be
installed offsite along the
loop-in line alignment to
provide access for routine
maintenance

SCE would install FO
terminal equipment,
lightwave, channel banks,
and associated
equipment to connect the
proposed Filter Substation
to SCE’s existing
telecommunications
system at the HBGS SCE
Substation, Hamilton
Substation, and Ellis
Substation.

Same as 2012 Consistency
Determination

Emergency Generator

The proposed refinements would include the operation of an emergency generator, which would be located next to
the proposed control room located in the administration building. The generator would be used in emergencies and
would be subject to regular testing. The generator would be tested for 4 hours per testing day, 1 day per month, for
a total of 48 hours per year.

3

Environmental Analysis

3.1

Aesthetics

2010 FSEIR Summary
The 2010 FSEIR found that all construction impacts associated with aesthetics would be less than significant.
During construction, the project would not substantially degrade the existing visual character of the site or its
surroundings, as all impacts would be limited in scope and duration. Substantial sources of light and glare would
not be produced by construction activities. Most construction would occur during the day, and any night lighting
would be limited and focused directly on the construction area, minimizing light spill into surrounding areas.
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The 2010 FSEIR also found that all operational and maintenance impacts associated with aesthetics would be less
than significant. The project would not have a substantial adverse effect on a scenic vista because the site is
currently industrial in nature, containing large-scale industrial tank facilities. Views of the site and views of scenic
resources through the site would not be degraded or impaired because the proposed facilities are less visually
obtrusive than the existing fuel oil storage tanks. The HBDP would not have a significant effect on scenic visual
resources or historical natural resources as the site currently contains industrial facilities, and no scenic resources,
trees, rock outcroppings, or historic buildings are located on the site. Potential impacts as a result of increased
shade or shadow are not anticipated as project components would be similar in height and massing as the existing
structures they are replacing, which are up to 40 feet in height. The project would generally improve visual
conditions on the project site and would not substantially degrade the existing visual character or quality of the site
and its surroundings. Although aesthetic impacts are less than significant, design standards would be implemented
through the City’s design review process, and a mitigation measure (ALG-1) has been added to address visual
screening that will be required through that process.
2020 Refinements Analysis
Construction
Grading and Electrical Substation and Support Components Refinements and Emergency Generator
Similar to the original project, the project would not substantially degrade the existing visual character of the site
or its surroundings during construction, as all impacts would be limited in scope and duration. Substantial sources
of light and glare would not be produced by construction activities. Most construction would occur during the day,
and any night lighting would be limited and focused directly on the construction area, minimizing light spill into
surrounding areas.
Operation
Grading Refinements
The updated grading plan proposes the removal of the exterior berms on the project site. The majority of soils from
the removal of the berm will be retained on site and used to raise the elevation of the site from the 2010 design
elevation of approximately 11 feet to between 14 and 16 feet (NAVD88). In addition, with the removal of the exterior
containment berms, electrical power poles and/or guy wires anchored into the berms will be relocated, and the
buildings located in the eastern portion of the project site remain the same size as approved by the City of
Huntington Beach, but will be rotated (Appendix C).
Although the modified grading plan would result in raising the graded height of the site in certain locations by 3 to
5 feet, the grading refinements would not create new significant aesthetic impacts. The updated grading plan will
not have a substantial adverse effect on a scenic vista because the site is currently industrial in nature, containing
large-scale industrial tank facilities. Views of the site would not be degraded or impaired because the proposed
facilities are less visually obtrusive than the existing fuel oil storage tanks. Additionally, the proposed HBDP facilities
would be hidden behind the AES Huntington Beach Energy Project (HBEP),because the AES HBEP structures
generally would be taller than the proposed HBDP facilities. For example, the AES HBEP air-cooled condenser is
110 feet tall and the sound wall is 50 feet tall.
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The proposed facilities include a reverse osmosis process building, pretreatment filter structure, substation, posttreatment building, administration building, product water storage tank, and product water pump station. The
reverse osmosis building would be the tallest proposed facility on the site (35 feet tall), considered in the 2010
design. With the proposed grading changes, the reverse osmosis building would be approximately 40 feet above
existing grade. The existing structures on the site are 40 feet in height above existing grade. Therefore, the
maximum height of proposed tallest facility would be approximately the same height of existing structures. The
project site is zoned as Public-Semipublic, which has a height restriction of 50 feet (City of Huntington Beach 2019).
Therefore, the modified grading plan would not result in a height change that would exceed the City’s development
standards.
Potential impacts as a result of increased shade or shadow are not anticipated as modified project components
would be similar in height and massing as the existing structures they are replacing, which are up to 42 feet in
height. Similar to the original project, design standards would be implemented through the City’s design review
process, and mitigation measure (ALG-1) will be implemented which, among other requirements, requires visual
screening for mechanical equipment that will be required for all equipment to be installed on site.
ALG-1

The applicant shall submit full design details pursuant to City of Huntington Beach requirements
for design review submittals that will specify architectural treatments that minimize visual impacts.
The design shall specify the following:
•

For areas visible from adjacent, existing, or proposed residential areas, exterior mechanical
equipment shall be screened from view on all sides, and rooftop mechanical equipment shall
be set back 15 feet from the exterior edges of the building.

•

Equipment to be screened includes, but is not limited to, heating, air conditioning, refrigeration
equipment, plumbing lines, ductwork, and transformers.

•

Said screening shall be architecturally compatible with the building in terms of materials and colors.

•

If screening is not designed specifically into the building, a rooftop mechanical equipment
plan showing screening must be submitted for review and approval with the application for
building permit(s).

Electrical Substation and Support Components Refinements
Refinements to the proposed on-site substation would result in a relocation of the substation within the project site. The
substation would be located northwest of the existing northeastern fuel oil storage tank. In the 2010 SEIR, the substation
was proposed to be located northwest of the southernmost fuel oil storage tank. This is not considered a new significant
impact, nor would it result in a substantial increase in the severity of previously described impacts because the 2010
FSEIR analyzed a substation located within a project site that would be developed with a number of buildings and facilities
to support the desalination project; its relocation with the project site would not change any of the prior impact
assumptions. In addition to the relocation of the substation, Refinements to the substation equipment and the existing
poles would raise the height of a few of these features, as follows:
•

Installation of a 66kV switch rack, approximately 29 feet high, which was previously proposed to be 23 feet high

•

Installation of a 12 kV switch rack, consisting of four 20-foot-high (previously 12-foot-high) box-type steel
rack structures
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Both of these switch racks would be located within the substation structure within the interior of the project site
and mostly surrounded by other project structures. Consequently, the increase in height would not be visible and
would not result in any new or substantially different impacts.
•

Replacement of the existing 70-foot wood pole 1835824E with a new 65- to 75-foot wood pole or light
weight steel pole to be located approximately 30 to 40 feet west of the existing location.

•

Replacement of the existing 50-foot wood pole 1835826E with a new 50- to 60-foot wood pole at its
existing location.

•

Replacement of the existing 65-foot wood pole 1835752E with a new 65- to 70-foot wood pole to be located
approximately 20 feet south of the existing location.

The refinements to the height of these power poles would not have a substantial adverse effect on a scenic vista
because the site is currently industrial in nature, containing large scale industrial tank facilities. Views of the site
and views of scenic resources through the site would not be degraded or impaired because SCE power poles are
presently located adjacent to the project site and their replacement with new poles of a similar or slightly taller pole
in either the same location or slightly further away from the project site boundary will not result in any greater visual
impact or obstruction than what currently exists. Potential impacts as a result of increased shade or shadow are
not anticipated as modified project components would be similar in height and massing as the existing structures
they are replacing. Similar to the original project, design standards would be implemented through the City’s design
review process, and mitigation measure (ALG-1) from the FSEIR will be implemented to address visual screening
that will be required through that process.
Emergency Generator
The proposed refinements would include the operation of an emergency generator, which would be located next to
the proposed administration building housing the control room. The generator would occupy a 15 foot by 6 foot
area and would be approximately 7 feet high. The generator would be used in emergencies and would be subject
to regular testing. The generator height would be less than the adjacent administration building housing the control
room and other proposed facilities. The addition of an emergency generator to the project site would be within the
interior of the project site and would not have a substantial adverse effect on a scenic vista because the site is
currently industrial in nature, containing large scale industrial tank facilities, and the AES structures would obstruct
the view of the generator.

3.2

Air Quality

2010 FSEIR Summary
The 2010 FSEIR found that even with incorporation of mitigation measures the maximum daily construction
emissions of oxides of nitrogen (NOx) for the HBDP and primary pipeline alignment would be 182.15 pounds per
day, which would exceed the South Coast Air Quality Management District (SCAQMD) maximum daily construction
emission threshold for NOx. As such, short-term construction impacts were determined to be a significant and
unavoidable impact. All other criteria pollutants would not exceed the SCAQMD maximum daily construction
emission thresholds. Furthermore, the 2010 FSEIR determined that there would be a significant and unavoidable
construction impact from localized particulate matter emissions (PM10 and PM2.5) because these emissions would
exceed the SCAQMD localized significance thresholds. Other criteria pollutant emissions from reactive organic
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gases (ROG), carbon monoxide (CO), and sulfur oxides (SO2) would not exceed either the mass emission thresholds
or localized significance thresholds during construction and would result in less than significant impacts. The 2010
FSEIR concluded that operational air quality impacts would be less than significant.
2012 CEQA Consistency Determination Summary
The 2012 CEQA Consistency Determination (Appendix A) included a construction air quality analysis to consider the
criteria air pollutant emissions associated with the substation refinements. Criteria air pollutants would be
generated during construction of the substation refinements from various sources such as equipment exhaust,
trucks hauling materials to and from the site, ground disturbance, and worker vehicles. Equipment, personnel use,
and activity lists specific to the various phases of construction were utilized to calculate the emissions associated
with these project refinements using the off-road and on-road emission factors provided on the SCAQMD website
(SCAQMD 2021a and 2021b) and based on methodology contained in the SCAQMD CEQA Handbook (SCAQMD
2021c).
Construction emissions were quantified and compared to SCAQMD daily construction pollutant thresholds to
determine the significance of air quality impacts. For purposes of this analysis, the following phases were identified
and analyzed (Appendix A):
1. Poseidon 66/12kV Substation:
•

Driven Piles

•

Fencing

•

Civil

•

Electrical

•

Wiring

•

MEER

•

Maintenance Equipment

•

Testing

•

Asphalting

•

Survey

2. Single/Double-Circuit 66 kV Subtransmission Line
•

Survey

•

Laydown Yard

•

Soil Sampling, Environmental and Driven Piles

•

Potholing/Vacuum Excavation

•

Install TSP Foundations

•

TSP Haul

•

TSP Assembly

•

TSP Erection
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•

Install Conductor

•

Remove Existing Conductor

•

Remove Wood Poles

3. Telecommunication Interconnection
•

Ellis-Hamilton FO Cable Installation

•

HBGS-Hamilton FO Cable Dual Taps Installation

4. Poseidon Desal Plant – Install Emergency 12kV Underground Backup Feed
•

Survey

•

Install Cable and Equipment

•

Install Ducts and Structures

Construction would be performed by either SCE construction crews or contractors. It is not anticipated that the four
phases would occur concurrently; however, select work groups within each phase are likely to occur within the same
time frame. Therefore, maximum daily emissions from each phase of construction are based upon the sum of the
peak daily emissions from the work groups that have the possibility to occur concurrently. These combined work
groups are presented in Table 5. The maximum daily construction emissions from the Substation,
Telecommunications, Desal Plant Backup Feed, or Subtransmission Line were determined not exceed the SCAQMD
thresholds of significance (Appendix A).
Operational emissions from the substation refinements would be primarily from vehicular emissions from the
maintenance trips generated by the project. Operational emissions were also estimated using the on-road emission
factors provided on the SCAQMD website (SCAQMD 2021b). A summary of maximum daily emissions from
substation refinements operation is presented in Table 7. The maximum daily operational emissions from the
Substation, Telecommunications, Desal Plant Backup Feed, or Subtransmission Line were determined not exceed
the SCAQMD thresholds of significance (Appendix A).
2020 Refinements Analysis
Construction
Grading Refinements
Additional grading activities would occur within the grading phase analyzed in the 2010 FSEIR; however, the overall
grading period would be extended to accommodate this additional grading and would not result in an increase in
the daily peak truck trips. Therefore, the grading refinements would not result in additional grading on a daily basis
when compared to the 2010 FSEIR. These grading refinements would result in the same amount of daily activity
and would require the same type of equipment as the site grading analyzed in the 2010 FSEIR. However, the new
grading refinements would require a few additional days of grading and additional haul trucks.
The 2010 FSEIR assumed that initial site grading would require 73,000 CY of export. Initial site grading would take
approximately 4 months, with 5,200 total construction worker and haul trips, and a maximum of 60 one-way truck
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trips per day. The haul trucks were assumed to have a capacity of 14 CY. The 60 one-way truck trip maximum would
be maintained with the proposed grading refinements. Therefore, the grading refinements would require an
additional 6,400 CY of export.
The 2020 Grading Plan refinements would result in the additional cut of 33,400 CY of soil. Considering the 2010
SEIR mass grading schedule (approximately 88 days) and the total cut considered in the 2010 SEIR (138,000 CY),
the average rate of grading was 1,568 CY to a maximum rate of 3,500 CY per day. Applying these rates to the new
cut quantity, this could result in 10 - 21 days of additional grading2. For the purposes of this evaluation, 21 days
of additional grading was used.
Table 2 provides the maximum daily emissions during the first year of on-site construction (which would include
grading activities) as described in the 2010 FSEIR.

Table 2. Estimated Daily Maximum Construction Emissions – 2010 FSEIR, Year 1
Onsite Construction (pounds/day mitigated)
Construction Phase
Year 1, On-site Construction

VOC
6.18

NOx
57.04

CO
28.55

SOx
0.03

PM10
34.34

PM2.5
9.09

Source: 2010 FSEIR
Note:
Mitigated PM10 and PM2.5 estimates reflect control of fugitive dust required by South Coast Air Quality Management District
(SCAQMD) Rule 403.

Although not shown in Table 2, the 2010 FSEIR also included a calculation of the maximum daily construction
emissions for construction of the off-site coastal junction station, OC-44 pump station, and pipeline which, when
combined with the first year on-site construction emissions, would result in NOx emissions that would exceed
SCAQMD maximum daily construction thresholds. As such, short-term air quality impacts were determined to be a
significant and unavoidable impact during construction in the 2010 FSEIR. The grading refinements would not result
in additional daily grading activity and therefore would not exceed the daily on-site emissions provided in Table 2.
Daily grading activities would be limited to what was analyzed in the 2010 FSEIR because there are spatial
limitations for the number of workers and the amount of equipment that can operate on site at once. Therefore,
the grading refinements would result in daily emissions that are consistent with the 2010 FSEIR.
The 2010 SEIR determined that on-site construction activities and pipeline installation would occur within Source
Receptor Area (SRA) 18, North Coastal Orange County. The closest sensitive receptors to the project site are the
residential units located approximately 87 meters (approximately 285 feet) west of the project site. This sensitive land
use may be potentially affected by air pollutant emissions generated during on-site construction activities. Since the
nearest sensitive receptor is approximately 87 meters away, the localized significance threshold (LST) value was linearly
interpolated between the 50-meter and 100-meter thresholds. Table 3 shows the construction-related emissions for
NOx, CO, PM10, and PM2.5 compared to the LSTs for each construction project and its respective SRA.

2

Average grading rate: 33,400 cubic yards of cut * 1 day/1,568 cubic yards = 21 days of grading
Maximum grading rate: 33,400 cubic yards of cut * 1 day/3,500 cubic yards = 10 days of grading
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Table 3. 2010 SEIR, Year 1 On-site Construction Localized Significance Threshold
Evaluation (pounds/day mitigated)
NOx
Maximum Construction
Emissions
Threshold
Threshold exceeded?

CO

PM10

PM2.5

57.04

28.55

34.34

9.09

190.8
No

2,051.4
No

47.9
No

15.5
No

Source: 2010 SEIR
Note:
Mitigated PM 10 and PM 2.5 estimates reflect control of fugitive dust required by South Coast Air Quality Management District
(SCAQMD) Rule 403.

As shown in Table 3, mitigated on-site emissions during the first year of construction would not exceed the SCAQMD
LSTs as determined in the 2010 FSEIR. As determined in the 2010 SEIR, but not shown in Table 3, mitigated
construction emissions would exceed the localized significance thresholds during construction of the Primary
Pipeline Route in Year 1 and Year 2. As construction of the primary pipeline would exceed localized significance
thresholds for PM10 and PM2.5 in Year 1, and PM10 in Year 2, impacts would be significant and unavoidable. The
grading refinements would not result in an exceedance of the emissions provided in Table 3. This is because daily
grading activities would be limited to what was analyzed in the 2010 FSEIR, because there are physical limitations
based on the number of workers and the amount of equipment that can operate on the site at once. Therefore, the
grading refinements would result in daily emissions that are consistent with the 2010 SEIR.
As discussed in the 2010 FSEIR, project construction would result in emissions of diesel particulate from heavy
construction equipment and trucks accessing the site. Diesel particulate is characterized as a toxic air contaminant
(TAC) by the State of California. The 2010 FSEIR determined that due to the temporary nature of project
construction, and because the project would not generate significant diesel emissions from construction equipment
or trucks (as indicated in the LST analysis above), the project would not result in a significant health risk. Because
the modified grading would not result in additional daily grading activities, this impact would be consistent with the
short-term air quality impacts analyzed in the 2010 FSEIR.
Potential sources that may emit odors during construction activities include diesel equipment and gasoline fumes.
However, odors from these sources would be localized and would dissipate before reaching the nearest sensitive
receptors and would not result in a significant impact. Therefore, construction of the grading refinements would not
substantially change the air quality impacts of the HBDP that were previously analyzed in the 2010 FSEIR.
Electrical Substation and Support Components Refinements
An air quality and GHG analysis was prepared by Yorke Engineering for the current proposed substation
refinements. Information from that analysis is provided herein. The analysis and emissions calculations are
included as Appendix C. The additional substation construction would involve the following activities:
1. Substation (maximum of 66 kV components)
2. Subtransmission Loop-In Line
3. Subtransmission Relocation (modify or relocate existing overhead facilities: replace poles, reframe poles,
reconductor, remove or install anchors)
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4. Distribution (four 12 kV circuits in four underground duct banks)
5. Telecommunications (FO cable)
Construction equipment, workforce estimates by activity, and the anticipated timeline for each activity was provided
from SCE to Yorke. These data were converted and formatted for direct import into the California Emissions
Estimator Model (CalEEMod) emissions estimation tool. CalEEMod is a statewide land use emissions computer
model designed to provide a uniform platform for government agencies, land use planners, and environmental
professionals to quantify potential criteria pollutant and GHG emissions associated with both construction and
operations from a variety of land use projects (Appendix C).
The on-site poles and guy wires relocation along the north and east side of the project may need to occur prior to
the removal of exterior berms (Appendix C).
For this analysis, criteria pollutant mass emissions are quantified on a daily basis. In SCAQMD, CEQA significance
criteria for construction phases are only given on a daily basis (i.e., pounds per day). Therefore, construction
schedule changes, such as allocating more working days to an activity, generally do not affect the impact analysis
(Appendix C). Appendix C shows the proposed construction scenario.
The maximum daily construction criteria pollutant emissions for the substation are shown in Table 4, Estimated
Daily Maximum Construction Emissions.

Table 4. Estimated Daily Maximum Construction Emissions – Substation Refinements
(pounds/day mitigated)
Construction Phase
Substation
Subtrans Loop-In Line
Subtrans Relocation
Distribution
Telecom
Maximum emissions of each
construction phase (mitigated)
Threshold
Threshold exceeded?

VOC
3.7
2.3
4.3
0.7
0.3
4.3

NOx
44.4
26.6
48.9
8.5
3.1
48.9

75
No

100
No

CO

SOx
28.1
22.4
40.5
4.9
3.2
40.5

0.1
0.1
0.1
0.0
0.0
0.1

PM10
2.2
1.3
1.9
0.5
0.3
2.2

550
No

150
No

150
No

PM2.5
1.7
1.0
1.6
0.3
0.1
1.7
55
No

Source: Appendix C.
Note:
Mitigated PM 10 and PM 2.5 estimates reflect control of fugitive dust required by South Coast Air Quality Management District
(SCAQMD) Rule 403.

As indicated in Table 4, impacts from construction of the substation would not exceed any of the SCAQMD
construction thresholds.
The previous analysis in the 2012 CEQA Consistency Determination identified that criteria air pollutant emissions would
not exceed the SCAQMD daily emission construction threshold. A summary of the maximum daily construction emissions
from each phase compared to the SCAQMD’s regional thresholds of significance is presented in Table 5.
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Table 5. Summary of Estimated Daily Maximum On-site Construction Emissions from
2012 CEQA Consistency Determination Regarding Electrical Substation Component
(pounds/day mitigated)
VOC

NOx

CO

SOx

PM10

PM2.5

Poseidon Substation Construction
0.2
1.1
0.4
2.8
2.8
0.0
3.0

0.2
8.0
1.9
18.7
18.6
0.0
24.8

1.7
4.9
3.2
14.2
13.9
0.4
10.7

0.0
0.0
0.0
0.0
0.0
0.0
0.0

1.1
1.0
5.1
4.2
5.4
0.3
4.2

0.1
0.3
0.6
1.3
1.2
0.0
1.2

4.6
Survey, Ducts and Structure,
and Install Cable
Subtransmission Source Line Construction
4.9
Laydown Yard, Survey, Soil
Sampling, Environmental, and
Driven Piles Activities
7.7
Laydown Yard, Install TSP
Foundations, TSP Haul, TSP
Assembly, TSP Erection
7.9
Laydown Yard, TSP Erection
5.5
Laydown Yard, Install
Conductor
4.9
Laydown Yard, Remove Wood
Poles
Telecommunication
5.3
Ellis-Hamilton FO Cable
5.3
HBGS-Hamilton FO Cable
7.9
Worst Case Substation
Refinements per Each
Construction Phase (mitigated)
75
Threshold
No
Threshold exceeded?

31.2

22.1

0.0

8.1

2.1

40.3

23.5

0.1

19.9

3.2

57.7

39.2

0.1

43.7

6.0

73.1
50.8

36.4
25.5

0.1
0.1

17.2
14.1

3.6
2.8

43.8

22.5

0.1

15.6

2.8

60.8
60.8
73.1

22.5
22.5
39.2

0.1
0.1
0.1

10.9
10.9
43.7

2.6
2.6
6.0

100
No

550
No

150
No

150
No

55
No

Survey
Driven Piles Activities
Fencing
Civil
MEER, Electrical, Wiring
Testing
Asphalting
Poseidon Desal Plant

Source: Appendix A.

As shown in Table 5, the maximum daily construction emissions of the 2012 substation refinements would be below
SCAQMD thresholds for all pollutants. The new refinements construction emissions would be below the 2012 CEQA
Consistency Determination construction emissions, with the exception of the CO emissions. The new refinements
would result in 40.5 pounds/day of CO emissions and the 2012 refinements would result in 39.2 pounds/day of
CO emissions. However, the new refinements CO emissions would not be substantially more than the 2012
refinement CO emissions and the new refinements emissions would be below the SCAQMD emission thresholds.
Therefore, the proposed substation refinements would not substantially increase the previously identified
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construction emissions in the 2012 CEQA Consistency Determination analysis. Additionally, since these emission
estimates have been prepared, equipment has become more energy efficient and thus could result in less
emissions when compared to the estimates provided in these analyses.
The SCAQMD recommends the evaluation of localized nitrogen dioxide (NO2), CO, PM10, and PM2.5 impacts to
sensitive receptors in the immediate vicinity of the project site as a result of construction activities. The SCAQMD’s
LST methodology (2008a) was used to analyze the neighborhood scale impacts of NOX, CO, PM10, and PM2.5
associated with project-specific emissions by Yorke as shown in Appendix C.
For determining localized air quality impacts from small projects in a defined geographic SRA, the LST methodology
provides mass emission rate look-up tables for 1-acre, 2- acre, and 5-acre parcels by SRA. The tabulated LSTs
represent the maximum mass emissions from a project that will not cause or contribute to an exceedance of state or
national ambient air quality standards (CAAQS or NAAQS) for the above pollutants and were developed based on
ambient concentrations of these pollutants for each SRA in the South Coast Air Basin (SCAQMD 2008a) (Appendix C).
The substation site is 0.45 acres in SRA Zone 18 – North Coastal Orange County. Thus, the 1-acre (the smallest
category) screening look-up tables were used to evaluate NOx, CO, PM10, and PM2.5 impacts on nearby receptors.
The nearest receptor is over 250 meters away from the HBDP Substation site. However, the impact evaluation was
performed using the more conservative distance of 200 meters for construction (SCAQMD 2008a; 2009). The LST
results provided in Table 6 show that on-site emissions from construction would meet the LST criteria at the nearest
receptors. Thus, impacts would be less than significant (Appendix C).

Table 6. Substation Refinements Construction Localized Significance Threshold
Evaluation (pounds/day mitigated)
NOx
Maximum Construction
Emissions
Threshold
Threshold exceeded?
Source: Appendix C.

CO

PM10

PM2.5

48.9

40.5

2.2

1.7

140
No

2,096
No

54
No

22
No

The LST emissions associated with the new refinements would be less than the SCAQMD LST thresholds. Potential
sources that may emit odors during construction activities include diesel equipment and gasoline fumes. However,
odors from these sources would be localized and would dissipate before reaching the nearest sensitive receptors
and would not result in a significant impact.
Emergency Generator
The emergency generator would not require new construction that was not originally considered in the 2010 FSEIR.
The emergency generator would require installation; however, this would not warrant new construction. One day of
installation would occur which could involve the use of a crane and a vendor trip, and one additional worker vehicle
round trip. Therefore, the criteria air pollutant emissions associated with this installation are considered negligible
and would not result in a significant increase in emissions when compared to the 2010 FSEIR.
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Operation
Grading Refinements
Grading air quality impacts are limited to just the construction phase of the project and would not generate any
emissions during the operational phase.
Electrical Substation and Support Components Refinements
The 2010 FSEIR and 2012 CEQA Consistency Determination (Appendix A) included an operational air quality
analysis to consider the criteria air pollutant emissions associated with the substation refinements. Operational
emissions from the substation refinements would be mainly from vehicle exhaust from annual maintenance trips,
such as substation site visits and subtransmission line inspections. A summary of maximum daily emissions from
substation refinements operation is presented in Table 7.

Table 7. Summary of Estimated Daily Maximum On-site Operational Emissions from
2012 CEQA Consistency Determination Regarding Electrical Substation Component
(pounds/day mitigated)
Motor Vehicle Exhaust
Motor Vehicle Fugitive
PM
Total
Threshold
Threshold exceeded?
Source: Appendix A.

VOC
0.10
--

NOx
0.09
--

0.10
55
No

0.09
55
No

CO
0.94
--

SOx
0.00
--

PM10
0.01
5.47

PM2.5
0.01
0.54

0.94
550
No

0.00
150
No

5.48
150
No

0.55
55
No

The maximum daily operational emissions from the Substation, Telecommunications, Desal Plant Backup Feed, or
Subtransmission Line were determined not exceed the SCAQMD thresholds of significance (Appendix A).
The new refinements would result in similar operations to what was analyzed in the 2010 FSEIR and the 2012
CEQA Consistency Determination analysis. The new substation refinements would require annual maintenance
trips, such as substation site visits and subtransmission line inspections. Therefore, operational emissions
associated with the new refinements would be similar to (and not exceed) the operational emissions estimated in
the 2012 analysis.
Emergency Generator
The proposed refinements would include the operation of an emergency generator, which would be located next to
the proposed administration building housing the control room. The generator would be used in emergencies and
would be subject to regular testing. The generator would be tested for 4 hours per testing day, 1 day per month, for
a total of 48 hours per year. Generator testing would result in the emission of criteria air pollutants. It was assumed
that the rated power of the generator would be 200 kilowatts (kW). A load factor of 0.73 was used per CalEEMod
2016.3.2 default values. Emission factors were taken from current California Air Resources Board (CARB) and
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Environmental Protection Agency (EPA) standards for Tier 4 equipment (CARB 2017 and EPA 2016). Table 8
provides the daily emissions associated with the operation of the generator.

Table 8. Summary of Estimated Daily Maximum Operational Generator Emissions
(pounds/day mitigated)
Maximum Operational
Emissions
Threshold
Threshold exceeded?
Source: Appendix C.

VOC
1.76

NOx
0.51

75
No

CO

100
No

4.51

SOx
0.01

PM10
0.03

550
No

150
No

150
No

PM2.5
0.03
55
No

As described in the 2010 FSEIR, the project would result in operational criteria air pollutant emissions that would
be less than the SCAQMD thresholds. The testing of the generator would result in emissions that would not exceed
SCAQMD thresholds, and when combined with the emissions described in the 2010 FSEIR, would not result in
threshold exceedances. Therefore, the proposed substation refinements and addition of a generator would not
substantially increase the previously identified less than significant impact in the 2010 FSEIR.
Generators are a stationary source that emits TACs; therefore, an analysis is required to determine the impacts to
receptors in the vicinity of the proposed refinements. TACs associated with generators include diesel particulate matter.
This analysis adapted the health risk thresholds provided in SCAQMD’s Risk Assessment Procedures for Rules
1401, 1401.1 and 212 Version 8.1 (Risk Assessment Procedures; SCAQMD 2017a) to evaluate the significance of
health impacts. SCAQMD indicates that the health impacts of a project would not be significant if they do not exceed
the health risk public notification thresholds. The public notification threshold is 10 excess cancer cases in 1 million
for cancer risk. Cancer risk is defined as the increase in probability (chance) of an individual developing cancer due
to exposure to a carcinogenic compound, typically expressed as the increased chances in one million. The SCAQMD
has also established noncarcinogenic risk parameters. Noncarcinogenic risks are quantified by calculating a
“hazard index,” expressed as the ratio between the ambient pollutant concentration and its toxicity or reference
exposure level. A reference exposure level is a concentration at or below which health effects are not likely to
occur. A hazard index less of than one (1.0) means that adverse health effects are not expected. Within this
analysis, noncarcinogenic exposures of less than 1.0 are considered less than significant.
According to the SCAQMD Risk Assessment Procedures (SCAQMD 2017a), there are several tiers for preparing a
risk assessment, from a quick look-up table to a detailed risk assessment involving air quality dispersion modeling
analysis. The tiers are designed to be used in order of increasing complexity, with each higher tier providing a more
refined estimate of risk than the lower tier. If compliance cannot be demonstrated using one tier, the permit
applicant may proceed to the next tier. A permit applicant who can show compliance by using a lower tier does not
need to perform an analysis for the higher tiers. In general, most permits do not require a detailed analysis. The
tiers are as follows:
•

Tier 1: Screening Emission Levels

•

Tier 2: Screening Risk Assessment

•

Tier 3: Screening Dispersion Modeling
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•

Tier 4: Detailed Risk Assessment (SCAQMD 2017a)

Tier 1 involves a simple look-up table in which the equipment’s emissions are compared to screening levels. The
screening levels are pollutant emission thresholds that are not expected to produce a maximum individual cancer
risk greater than 1 in 1 million nor a hazard index greater than one. Tier 2 is a screening risk assessment, which
includes procedures for determining the level of risk from a source for cancer risk, cancer burden, acute, 8-hour,
and chronic hazard indices. If the estimated risk from Tier 2 screening is below SCAQMD Rule 1401 limits, then a
more detailed evaluation is not necessary. Tier 3 uses a screening dispersion model to estimate risk. This tier
requires more expertise than Tiers 1 and 2. Tier 4 is a detailed risk assessment using the Hotspots Analysis and
Reporting Program Version 2 (HARP 2) software developed by CARB, which replaces the prior version of HARP
software and incorporates the information in the 2015 Office of Environmental Health Hazard Assessment
Guidance Manual. Tier 4 is an option if neither Tier 2 nor Tier 3 can demonstrate compliance (SCAQMD 2015b).
A Tier 1 and Tier 2 analysis was performed using the Rule 1401 Risk Assessment Program RiskTool (V1.103) Version
8.1 and Package N (SCAQMD 2017b). The generator would operate for 4 hours per day, 1 day per month.
Table 9 shows the data that was input into the RiskTool V1.103.

Table 9. Data for the SCAQMD Rule 1401 Risk Assessment Program
RiskTool (V1.103)
Data

Input (Units)

Hours/Day
Days/Week
Weeks/Year
Engine Horsepower
Engine Emission Factor
Engine Year Built
Control Efficiencya
Does source have best available control technology for toxics (T-BACT)?b
Source
Stack Height
Distance to Residentialc
Distance to Commerciald
Meteorological Station
Project Duratione
Source Type
Screening Mode (No = Tier 1 or Tier 2, Yes = Tier 3)

4
1
12
315 bhp
0.15 g/bhp-hr
2022
0.1
No
Point source
10 feet
305 meters
150 meters
John Wayne International Airport
30 years
Generator
No

Notes:
a
Only applicable for non-combustion sources. Range from 0 to 1.
b
According to the CARB Risk Management Guidelines for New and Modified Sources of Toxic Air Pollutants (CARB 1993),
“T-BACT means the most effective emissions limitation or control technique which: (1) has been achieved in practice for such
permit unit category or class of source; or (2) is any other emissions limitation or control technique, including process and
equipment changes of basic and control equipment, found by the Executive Officer or Air Pollution Control Officer to be
technologically feasible for such class or category of sources, or for a specific source.” It was assumed that the proposed
generator would not include T-BACT.
c
The closest residences are located west of the proposed generator, located on San Andreas Lane.
d
The closest commercial property is a recycling center north of Edison Drive.
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According to the Tier 1 Report of the RiskTool V1.103, the generator would fail the cancer and chronic Application
Screening Index (ASI) and would pass the acute ASI. The cancer/chronic ASI would total to 11.1 (see Appendix D).
Because the generator would fail the Tier 1 screening, a Tier 2 screening with a more refined approach was required
to determine the cancer and chronic risk.
The Tier 2 Report was generated using the same parameters above for Tier 1, using the RiskTool V1.103. According
to the Tier 2 Report, worker maximum individual cancer risk would be 0.88 in a million and would pass the screening
threshold (1 in a million). Residential maximum individual cancer risk would total 0.40 in a million and would pass the
screening threshold (1 in a million) (Appendix D). Under Rule 1401, permits to operate may not be issued when
emissions of TACs result in a maximum incremental cancer risk greater than 1 in 1 million without application of the
best available control technology for toxics (T-BACT), or a maximum incremental cancer risk greater than 10 in 1 million
with application of T-BACT, or a health hazard index (chronic and acute) greater than 1.0 (SCAQMD 2017a). Therefore,
the operation of the emergency generator would not result in impacts to nearby sensitive receptors.

3.3

Biological Resources

2010 FSEIR Summary
The 2010 FSEIR found that construction of the proposed desalination facility would not directly impact any sensitive
species or habitats, including the existing Magnolia Marsh wetland area situated to the southeast of the proposed
site, as development of the facility structures is proposed entirely within the existing fuel oil storage tank area. In
addition, the site was determined to not contain any wetlands under federal or state jurisdiction, and was
determined not to be within an approved Habitat Conservation Plan or Natural Community Conservation Plan
reserve area, and did not contain sensitive biological resources protected under the City’s Local Coastal Program.
The site was determined not to be part of a wildlife movement or linkage area, and would not serve as a wildlife
nursery site. California least tern (Sterna antillarum brownii, federally and state-listed as endangered), Belding’s
savannah sparrow (Passerculus sandwichensis beldingi, state-listed as endangered), and Western snowy plover
(Charadrius nivosus, federally listed as threatened and a state species of concern) were determined to potentially
occur within the vicinity of the HBDP. Construction impacts, including short-term, temporary noise disturbance,
could occur to these species. However, with adherence to construction standards administered by the City of
Huntington Beach, and upon implementation of recommended mitigation measures, impacts to special-status
species or sensitive habitats in the nearby Magnolia Marsh wetland area are not anticipated to be significant.
Additionally, once the project is operational, the 2010 SEIR found that no significant impacts to biological resources
would occur compared to existing conditions.
2020 Refinements Analysis
Construction
Grading Refinements
The 2010 FSEIR found that construction of the proposed desalination facility would not directly impact any sensitive
species or habitats, including the existing Magnolia Marsh situated to the southeast of the proposed site, as the
facility is proposed entirely within the existing fuel oil storage tank area. Because the refinements to the grading
plan would occur within the same site, no new construction impacts are anticipated to occur. The modified grading
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plan proposes to remove the exterior berm which was previously not disturbed during construction. The removal of
the exterior berm will eliminate the barrier that was formed by the berm between the desalination facility and an
adjacent open space/undeveloped “triangle” area; however, as the project does not propose any construction or
development activity in the triangle area no impacts to this area would occur as a result of the grading refinements.
Electrical Substation and Support Components Refinements
As determined in the 2010 FSEIR, construction of the substation within the proposed desalination facility would not
directly impact any sensitive species or habitats, including the existing Magnolia Marsh wetland area situated to
the southeast of the proposed site, as the construction activities for the substation facility are proposed to occur
entirely within the existing fuel oil storage tank area. Within the Project site, but outside of the footprint of the
exterior berm is an area that is vegetated with plants, including some hydrophytic vegetation. The project would
avoid direct impacts to the habitat in this area as all development of the desalination facility will be limited to the
footprint of the existing unused tank sites, including the exterior berm. The grading plan modification, however, will
require relocation of two plate anchors that are currently located on the exterior berm. The anchors are for guy
wires that support an existing SCE pole (1789245E) that is located on the Orange County Flood Control channel
levee. The pole itself will not be moved, but the guy wires and anchors will be re-installed near the base of the
existing exterior berm. SCE will park equipment on the existing road on the Orange County Flood Control channel
levee and walk into the work area to manually complete the two guy wires installations. No heavy equipment would
be required. To the extent feasible, the anchors will be located in unvegetated areas.
To demonstrate that permanent impacts to habitat on the triangle area would not occur, a pre-installation and postinstallation survey will occur to determine the actual impacts. If no impacts have occurred, no mitigation will be
necessary. This will allow for the potential of natural restoration. Mitigation measures will be necessary if any
impacts are detected by the post-installation survey.
Emergency Generator
The proposed refinements would include the installation of an emergency generator, which would be located next
to the proposed administration building housing the control room. Therefore, installation of the emergency
generator would not substantially change the Biological Resources construction impacts that were previously
analyzed in the 2010 FSEIR.
Operation
Grading Refinements
Once the project is operational, the 2010 FSEIR found that no significant impacts to biological resources would
occur compared to existing conditions. Once the site is graded, no additional activities from what was analyzed in
the 2010 FSEIR would occur within the project site. Therefore, operation of the modified grading refinements would
not substantially change the Biological Resources operational impacts that were previously analyzed in the 2010
FSEIR.
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Electrical Substation and Support Components Refinements
The 2010 FSEIR found that no significant impacts to biological resources would occur during operation of the
electrical substation. Once construction is completed, no additional activities beyond what was analyzed in the
2010 FSEIR would occur. Therefore, no new operational impacts would occur as part of the substation refinements.
Emergency Generator
The 2010 FSEIR found that no significant impacts to biological resources would occur during operation of the
electrical substation. Once installation of the emergency generator is completed, no additional activities beyond
what was analyzed in the 2010 FSEIR would occur. Therefore, no new operational impacts would occur as part of
the emergency generator operation.

3.4

Cultural Resources

2010 FSEIR Summary
No cultural or paleontological resources were identified on the desalination project site as part of the 2010 FSEIR.
No monitoring of excavations for the project were recommended; however, it was determined that if such resources
are discovered during construction, a qualified Archaeologist or Paleontologist must be retained to evaluate the
discovery prior to resuming grading in the immediate vicinity of the find. Impacts to cultural and paleontological
resources are not expected to be significant.
2020 Refinements Analysis
Construction
Grading and Electrical Substation and Support Components Refinements and Emergency Generator
The modified project would involve an increase in grading export, increase in site elevation on a portion of the Huntington
Beach facility site, and a rearrangement of the substation and a few other onsite structures as compared to the original
site plan. No cultural or paleontological resources were identified on the project site as part of the 2010 FSEIR. All grading
activities and substation refinements would occur on land that has been previously disturbed. Therefore, the proposed
grading refinements would not result in additional cultural resource impacts.
Operation
Grading and Electrical Substation and Support Components Refinements and Emergency Generator
After construction is completed, the proposed refinements would not result in earthmoving or ground disturbing
activities. Therefore, operation of the modified electrical substation and support facilities (poles and transmission
lines) would not disturb cultural resources and no new impacts would occur.
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3.5

Geology and Soils

2010 Subsequent EIR Summary
The 2010 FSEIR found that the following geology, soils, and seismicity impacts have the potential to occur:
(1) seismic ground shaking
(2) expansive soils are potentially compressible in their present state
(3) soils on site contain corrosive materials
(4) soils within the project site have a potential for lateral spreading and are prone to liquefaction
To reduce or avoid these impacts, mitigation measures were included in the 2010 FSEIR. With implementation of
the 2010 FSEIR’s mitigation measures, land-side impacts would be reduced to less than significant levels.
2020 Refinements Analysis
Construction and Operation
Grading and Electrical Substation and Support Components Refinements and Emergency Generator
The modified grading plan would result in a slightly revised site layout and slightly higher elevations from those
depicted in the 2010 grading plan. The increase in finished floor elevation from the 2010 grading plan to the 2020
grading plan would require approximately 27,000 CY of soil. The 33,400 CY of soil from removal of the external
berm will be reused onsite to help meet the 27,000 CY of soil need for raising the pad elevations to address sea
level rise and tsunami hazards. The remaining 6,400 CY of soil will be exported. As a result, the new grading plan
would result in 6,400 CY of additional export to the 73,000 CY of soil export for initial grading analyzed in the 2010
FSEIR. Although the modified project would result in additional export of soil, the modified project would be subject
to the same mitigation measures as proposed in the 2010 FSEIR. Similarly, while the modified project would result
in rearrangement of the substation within the site plan contemplated in the 2010 FSEIR, these refinements would
not result in a change of the risk associated with existing geological conditions.
In addition, a memorandum was prepared by Geo-Logic Associates, Inc. in June 2020 to address comments provided by
the California Coastal Commission related to the seismic hazard assessment at the proposed HBDP. The responses to
these comments, supported by the results of supplemental evaluations, are provided in Appendix E for consideration by
the California Coastal Commission in connection with the resubmission of the Coastal Development Permit application.
As discussed in Appendix E, if the expected maximum magnitude earthquake on the Newport Inglewood Fault Zone has
increased to 7.5, the impact of this increase in magnitude on the overall seismic hazard can be accommodated by the
current design. Therefore, the mitigation measures proposed in the 2010 FSEIR would remain adequate and would
reduce impacts to a less than significant level. No new impacts were identified in the memorandum.
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3.6

Greenhouse Gas Emissions

2010 FSEIR Summary
The 2010 FSEIR quantified construction GHG emissions associated with on-site construction equipment; worker,
vendor, and haul truck trips; and construction site electricity. Construction GHG emissions would total 2,191 metric
tons of CO2e. The 2010 FSEIR found that once operational, no impacts associated with GHG emissions would occur.
The HBDP would incorporate state-of-the-art gas handling equipment and impacts associated with GHG emissions
would be less than significant. The HBDP would not store or use fossil fuels on site, nor would it emit GHGs from
the self-generation of electricity. There are no direct fugitive emissions from the facility. As a result, HBDP operations
would not create direct sources of GHG emissions except for emissions from construction and operational vehicles.
GHG emissions from operational vehicles would total 6,319 metric tons of CO 2e, aggregated over the 30-year life
of the project. Once operational, the treatment processes that would be utilized would not generate GHGs directly.
Additionally, the HBDP’s high energy efficiency design incorporates state-of-the-art features that minimize facility
energy consumption. With incorporation of these project design features, the 2010 FSEIR found that the HBDP
would have a net zero increase in GHG emissions. Therefore, the construction and operation of the HBDP was found
to have emissions below SCAQMD’s 10,000 metric ton of carbon dioxide equivalent (MT CO 2E) per year threshold,
and its impacts were determined to be less than significant. Additionally, the 2010 FSEIR found that the HBDP
would be consistent with SB 375, CARB’s Scoping Plan, AB 32, and the California Global Warming Solutions Act of
2006. Therefore, the HBDP was found to not conflict with an applicable plan, policy, or regulation adopted for the
purpose of reducing the emissions of GHG, and that no significant impact would occur.
2012 CEQA Consistency Determination Summary
The 2012 CEQA Consistency Determination (Appendix A) included a construction GHG analysis to consider the
criteria air pollutant emissions associated with the substation refinements. During project construction, GHG
emissions would be emitted from employee vehicles, construction vehicles (e.g., crew trucks, line trucks, and water
trucks) and off-road equipment (e.g., bulldozers, graders, and backhoes). Equipment, personnel use, and activity
lists specific to the various phases of construction were utilized to calculate the emissions associated with these
project refinements using the off-road and on-road emission factors provided on the SCAQMD website (SCAQMD
2021a and 2021b) and based on methodology contained in the SCAQMD CEQA Handbook (SCAQMD 2021c). The
construction phasing is provided in Section 3.2, Air Quality. In the 2012 CEQA Consistency Determination it was
estimated that approximately 1,249 metric tons of CO2e would be emitted during all construction activities for the
Substation, Telecom, Desal Plant, and Transmission Line.
During operation, GHG emissions would be generated from annual maintenance trips. Operational emissions were
also estimated using the on-road emission factors provided on the SCAQMD website (SCAQMD 2021b). It is
estimated that approximately 14 metric tons of CO2e would be emitted annually from project operations.
1,249 metric tons of CO2e from construction, in combination with 14 metric tons of CO2e from operation, would be below
the SCAQMD Interim Threshold of Significance for GHGs, which is 10,000 metric tons of CO2e (SCAQMD 2008b).
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2020 Refinements Analysis
Construction
Construction of the proposed refinements would result in GHG emissions that are primarily associated with use of
off-road construction equipment and on-road construction vehicles (e.g., haul trucks and vendor/delivery trucks)
and worker vehicles.
Grading Refinements
Additional grading activities would occur within the grading phase analyzed in the 2010 FSEIR, consequently, the
overall grading period would be extended to accommodate this additional grading. No additional equipment or
additional workers would be required for the additional grading associated with removal of the exterior berm. As
described in Section 3.2, Air Quality, considering that the grading refinements would require an additional 6,400
CY of export, the modified grading would require 21 additional days of grading. However, grading activities would
not result in an increase in the daily peak haul truck trips as analyzed in the 2010 FSEIR.
Table 10 provides the maximum daily GHG emissions during the mass grading activities, as provided in Appendix E
the 2010 SEIR.

Table 10. 2010 SEIR Mass Grading GHG Emissions (Unmitigated)
CO2 (lb/day)

CO2 (MT/day)
0.00
1.02
1.17
0.06
2.25

0.00
2,247.32
2,582.01
124.37
4,953.70

Dust
Off-Road Diesel
On-Road Diesel
Worker Trips
Total Mass Grading Emissions

CO2 (MT/year)1
0.00
89.69
103.05
4.96
197.70

Source: 2010 SEIR, Appendix E.
Notes:
Approximately 1 MT is equal to 2,205 lbs. and the grading period as assumed in the 2010 FSEIR would be 88 days. Therefore, the
following equation was used: CO2 MT/year = CO2 lb/day * 1 MT/2,205 lbs. * 88 days construction/year.

As shown in Table 10, the mass grading phase would result in 197.70 MT CO2 per year, or 2.25 MT CO2 per day for
the 88-day grading period. Therefore, 21 additional days of grading would result in an additional 18 MT per year.
Electrical Substation and Support Components Refinements
An air quality and GHG analysis was prepared by Yorke Engineering for the proposed substation changes.
Information from that analysis is provided herein. The analysis and emissions calculations are included as Appendix
C. Refer to Appendix C for the proposed construction scenario. Using CalEEMod, direct onsite and offsite GHG
emissions were estimated for HBDP Substation construction. Table 11 shows mitigated GHG emissions.

Table 11. Substation Refinements Construction GHG Emissions (MT/Year Mitigated)
CO2
Construction Emissions

CH4
690

N2O
0.2
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CO2E
0
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Source: Appendix C.
As shown in Table 11, the substation refinements would result in 695 MT CO2E per year. Construction-related GHG
emissions would be minimal and would not represent a long-term source of GHG emissions.
Therefore, the proposed substation refinements would not substantially increase the previously identified GHG
construction emissions (1,249 metric tons of CO2e) in the 2012 CEQA Consistency Determination analysis.
Emergency Generator
The emergency generator would not require new construction that was not originally considered in the 2010 FSEIR.
The emergency generator would require installation; however, this would not warrant new construction. One day of
installation would occur which could involve the use of a crane, a vendor trip and one additional worker vehicle
round trip. Therefore, the GHG emissions associated with this installation are considered negligible and would not
result in a significant increase in emissions when compared to the 2010 FSEIR.
Operation
Grading Refinements
The proposed grading refinements include a slight increase in the elevation of certain project components relative
to the original 2010 FSEIR site plan. The proposed refinements would not substantially change the energy use,
vehicle trips, or other sources of GHG emissions required for operation of the HBDP. Therefore, the proposed
refinements would be consistent with the 2010 FSEIR and no new impacts would occur.
Electrical Substation and Support Components Refinements
During operation, GHG emissions would be generated from annual maintenance trips. It was estimated in the
2012 CEQA Consistency Determination that approximately 14 metric tons of CO2e would be emitted annually
from project operations. Because the substation refinement operational activities would be the same as those
anticipated in the 2012 CEQA Consistency Determination analysis, the GHG emissions would be similar.
Therefore, the substation refinements would not result in a significant increase in emissions when compared
to the 2012 CEQA Consistency Determination.
Emergency Generator
The proposed refinements would include the operation of an emergency generator, which would be located next to
the proposed administration building housing the control room. The generator would be used in emergencies and
would be subject to regular testing. The generator would be tested for 4 hours per testing day, 1 day per month, for
a total of 48 hours per year. Generator testing would result in GHG emissions. It was assumed that the rated power
of the generator would be 200 kilowatts. A load factor of 0.73 was used per CalEEMod 2016.3.2 default values.
Emission factors were taken from current CARB and EPA standards for Tier 4 equipment. Table 12 provides the
daily emissions associated with the operation of the generator.
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Table 12. Summary of Estimated Annual Operational Generator Emissions (MT/Year)
CO2
Annual Operational Emissions
Source: Appendix C.

CH4
4.90

CO2E
<0.01

4.92

As shown in Table 12, the substation refinements would result in 4.92 MT CO2E per year. However, with the
incorporation of project design features, the 2010 FSEIR found that the HBDP would have a net zero increase in
GHG emissions. The HBDP was found to have emissions below SCAQMD’s 10,000 MT CO2E per year threshold, and
its impacts were determined to be less than significant. Therefore, an increase in GHG emissions by 4.92 MT CO2E
per year would not result in a significant increase in GHG emissions, and therefore, the project would not result in
any significant new impacts. Additionally, implementation of the HBDP project would also include the purchase of
GHG offsets, which would eliminate these impacts.

3.7

Energy

2010 FSEIR Summary
The 2010 FSEIR determined that various natural resources (in the form of construction materials and energy
resources) would be used in the construction of the project, but their use is not expected to result in significant
long-term shortfalls in the availability of these resources. Energy consumed by the project is not likely to contribute
to intermittent statewide energy shortfalls because operations of the facility can be curtailed during incidents of
peak electric grid overload. Proposed consumption of energy is not considered wasteful. Thus, the project presents
no possibility of significant irreversible environmental changes.
2020 Refinements Analysis
Construction and Operation
Grading and Electrical Substation and Support Components Refinements and Emergency Generator
The modified project would involve an increase in grading export and a rearrangement of the substation and a few
other on-site structures as compared to the original site plan. Additional energy in the form of petroleum would be
required to accommodate 21 additional days of grading activities, substation refinements, and emergency
generator installation. However, these activities are not expected to result in significant long-term shortfalls in the
availability of these resources. The proposed refinements would include the operation of an emergency generator,
which would be located next to the proposed administration building housing the control room. The generator would
be used in emergencies and would be subject to regular testing. The generator would be tested for 4 hours per
testing day, 1 day per month, for a total of 48 hours per year. This additional demand in diesel is not anticipated to
result in significant long-term shortfalls in the availability of these resources. Therefore, no new impacts would
occur.
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3.8

Hazards and Hazardous Materials

2010 FSEIR Summary
The 2010 FSEIR found that all construction impacts associated with hazards and hazardous materials would be
less than significant. Pipeline construction in the vicinity of the former Cannery Street landfill would comply with all
local, state, and federal regulations in regard to landfill gas. Moreover, standard construction practices would be
implemented to determine the potential for landfill gas and, if deemed necessary, appropriate gas detection,
venting, and/or barrier system would be implemented to reduce impacts to less-than-significant levels. Additionally,
no known plugged and abandoned oil wells exist within the project boundaries. Several plugged and abandoned oil
wells are located within proximity to the project site and (if possible) development over these wells would be
avoided. The proposed project is not expected to present significant health hazards. Carefully controlled removal
operations would comply with the Remedial Action Plan and all applicable federal, state, and county regulations, in
addition to measures imposed by the City and local agencies. A licensed asbestos/lead abatement contractor would
be retained to remove the hazardous materials prior to the demolition of any structures. All asbestos containing
material would be removed in accordance with SCAQMD Rule 1403.
Once operational, the 2010 FSEIR found that the proposed desalination project will not result in long-term impacts
in regards to existing on- and off-site soil and groundwater contamination. The project would also be in compliance
with United State Environmental Protection Agency Risk Management Planning Rule 40 CFR 68, which would
require the facility operator to register the facility with the EPA prior to on-site storage of hazardous chemicals.
Project features that are designed to reduce risks associated with chemical use and storage, combined with
regulatory requirements for safe handling and storage of materials, will minimize hazards associated with operation.
As such, the project will not create a significant hazard to the public or the environment through the routine
transport, use, or disposal of hazardous materials. Nor will the project create a significant hazard to the public or
environment through reasonably foreseeable upset and accident conditions involving the release of hazardous
materials into the environment. In addition, the project site is not within 0.25 miles of an existing or proposed
school. Thus, the 2010 FSEIR found that all construction and operational impacts associated with hazards and
hazardous materials were less than significant.
2020 Refinements Analysis
Construction
Grading and Electrical Substation and Support Components Refinements and Emergency Generator
Construction of the proposed refinements and installation of the emergency generator would involve the use and
transport of commonly used hazardous substances, such as gasoline, diesel fuel, lubricating oil, grease, and
solvents. However, none of these materials or substances would be different than the materials used for
construction of the project described in the 2010 FSEIR and previously analyzed in the FSEIR. Chemicals and
hazardous materials used during construction of the proposed refinements would be used in quantities below the
threshold levels for a potential significant hazard to the public or the environment, as defined by the applicable
federal, state, and local hazardous materials handling and management regulations.
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Any hazardous materials or chemicals would be used and stored in designated and fenced construction staging
areas. These materials would be transported, handled, and disposed of in accordance with all federal, state, and
local laws regulating the management and use of hazardous materials. Consequently, use of these materials and
chemicals for their intended purpose would not pose a significant risk to the public or environment. Construction
mitigation measures identified in the 2010 FSEIR (mitigation measures CON-19 through CON-33) would still be
required and would minimize any potential hazardous material effects on the environment.
Operation
Grading and Electrical Substation and Support Components Refinements and Emergency Generator
Operation of the grading refinements and substation and support component refinements would not substantially
change the potential environmental effects of the HBDP from hazards and hazardous materials that were previously
analyzed in the 2010 FSEIR, because the modified project would only result in a slight change in grading quantities
and the rearrangement of the substation and associated poles and transmission lines. The installation of the
emergency generator would contain a diesel tank.
Federal, state and local regulations control the transportation, use, storage, generation and disposal of hazardous
materials to minimize potential health and environmental hazards that could occur through accidental spills or
leakage. Pursuant to Chapter 6.95, Division 20 of the California Health and Safety Code, an annual business plan,
more commonly referred to as a Business Emergency Plan (BEP) and Hazardous Materials Inventory will be
prepared for submittal to the City of Huntington Beach Certified Unified Program Agency. In addition to identifying
hazardous substances, the BEP includes details that facilitate coordination and emergency planning with on- and
off-site response officials and facilities in the event of an emergency.
The Certified Unified Program Agency (CUPA) is the local administrative agency that oversees regulation of
hazardous materials. In the City of Huntington Beach, the CUPA is the Orange County Department Environmental
Health. The Orange County DEH inspects businesses or facilities that handle or store hazardous materials, generate
hazardous waste, generate medical waste, and own or operate underground storage tanks. The Orange County DEH
also oversees the California Accidental Release Program (CalARP) and hazardous materials disclosure (Emergency
Planning Community Right to Know Act), including hazardous materials business plans.
The City of Huntington Beach implements a Hazardous Materials Disclosure Program to help emergency responders
identify, monitor, and assist business operations using or storing hazardous materials. The intent of the program is
to reduce the probability of accidents involving hazardous materials and to allow the City to handle emergency
incidents more effectively which will reduce the impact of emergency incidents involving hazardous materials. As
the City's primary emergency response organization, the Huntington Beach Fire Department manages the
Hazardous Materials Disclosure program within the City limits. Similar to the 2010 FSEIR, the project refinements
will also be required to complete and submit a Hazardous Materials Disclosure package to the City Fire Department,
and will be periodically required to submit updates. The City has a program in place to verify the accuracy of the
information submitted by each Project through a periodic inspection program, and gives guidance on prevention
strategies to reduce the potential for hazardous materials incidents. The program is coordinated through a
contractual agreement with the Orange County Health Care Agency's CUPA, who invoices and collects disclosurerelated fees. The Project will be required to submit a Hazardous Materials Disclosure package, consistent with the
City of Huntington Beach Hazardous Materials Disclosure Program requirements.

37

6483
July 2021

Memorandum
Subject: CEQA Equivalence Review and Updated Cumulative Analysis for CDP Application

The operation of the generator would require delivery of diesel to refill the tank. The delivery of diesel to the site will
be completed along City roadways located within the vicinity of the project site. Transportation of hazardous
materials will comply with all DOT, California Department of Transportation (Caltrans), US EPA, DTSC, California
Highway Patrol, and California State Fire Marshal regulations.
The HBDP, with the proposed refinements, would be in compliance with the City emergency response and
emergency evacuation plans. Furthermore, construction and implementation would not expose people or structures
to a significant risk of loss, injury, or death involving wildland fires as the proposed refinements would not occur in
an area prone to wildland fires. Therefore, construction and operation of the proposed refinements would not
substantially change the impacts associated with the HBDP’s Hazards and Hazardous Materials section that was
previously analyzed in the 2010 FSEIR.

3.9

Hydrology and Water Quality

2010 FSEIR Summary
During construction, the HBDP would include a monitoring well system. If the groundwater level in the control monitoring
well is approximately the same as in the wells along the site boundary, this will indicate that the dewatering operations
have no influence on the groundwater level of the Magnolia Marsh wetlands or adjacent areas. Groundwater conditions
would return to existing levels subsequent to the dewatering process. The 2010 SEIR found that the project would not
substantially deplete groundwater supplies or interfere substantially with groundwater recharge or seawater intrusion
barriers. Additionally, the 2010 FSEIR found that construction activities such as excavation, grading, and backfilling
associated with project implementation are anticipated to generate erosive conditions that may include sediment-laden
storm runoff or dust. Pursuant to Appendix G of the Drainage Area Management Plan by the Orange County Stormwater
Management Program, a National Pollutant Discharge Elimination System (NPDES) permit must be obtained from the
RWQCB for the demolition, remediation, and construction process. The NPDES permit is required for any construction or
demolition activity that results in a land disturbance equal to or greater than 1 acre and/or any construction activity
associated with linear utility projects. As part of the NPDES process, the project would also comply with the State of
California general permit (including the submittal of a Notice of Intent to the RWQCB) and would include the preparation
of a Stormwater Pollution Prevention Plan (SWPPP). The SWPPP would outline the source control and/or treatment
control best management practices (BMPs) that would avoid or mitigate runoff pollutants at the construction site to the
“maximum extent practicable.” Additionally, the project would submit an Erosion Control Plan to the City Public Works for
review and approval. By complying with the NPDES permit and SWPPP, and implementing appropriate BMPs, the 2010
FSEIR found that all impacts associated with hydrology and water quality would be less than significant.
The 2010 FSEIR also found that once operational, the proposed project would not result in impacts to hydrology
and water quality since a Water Quality Management Plan (WQMP) would be prepared for the proposed project. The
WQMP would identify applicable BMPs and control measures, as identified within the countywide NPDES Drainage
Area Master Plan.
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2020 Refinements Analysis
Construction
Grading and Electrical Substation and Support Components Refinements and Emergency Generator
A slight increase in grading export, removal of the exterior berm, the slight increase in elevation on a portion of the
project site, rearrangement of the substation, and installation of the emergency generator would not result in any
changes to the amount of dewatering required. Groundwater conditions would return to existing levels subsequent
to the dewatering process. As was determined in the 2010 FSEIR, the project would not substantially deplete
groundwater supplies or interfere substantially with groundwater recharge or seawater intrusion barriers.
Similar to the originally proposed project, a NPDES permit has been obtained from the RWQCB for the demolition,
remediation, and construction process. The NPDES permit is required for any construction or demolition activity
that results in a land disturbance equal to or greater than one acre and/or any construction activity associated with
linear utility projects. As part of the NPDES process, the project would include the preparation of a SWPPP.
Operation
Grading and Electrical Substation and Support Components Refinements and Emergency Generator
Once operational, the proposed project would still be required to prepare a WQMP, which would identify applicable
BMPs and control measures, as identified within the countywide NPDES Drainage Area Master Plan.
Similar to the originally proposed project, compliance with the NPDES permit, and through the implementation of
appropriate BMPs, all impacts associated with hydrology and water quality would be less than significant.
A site-specific tsunami flood hazard assessment and seal level rise hazard analysis and adaptation plan (provided
as Appendix F) was prepared by Moffat & Nichol to demonstrate compliance with the goals and policies related to
coastal hazards such as sea level rise (SLR), flooding, and tsunamis as identified in the Huntington Beach Local
Coastal Program and the Coastal Act (Pub. Res. Code Section 30253). The assessment examines the effects of the
proposed project site under multiple SLR scenarios, in accordance with the methodology described in the 2019
California Building Code and ASCE 7-16, Chapter 6 (Moffat & Nichol 2020).
The assessment determined that tsunami-related flooding would be limited to the western side of the project site
for all SLR scenarios considered. Maximum flood elevations are not expected to rise to an elevation that would
impact equipment that is sensitive to flooding. The effects of the proposed changes to the project site on the
adjacent residential areas are limited to reductions in peak water level for all SLR scenarios.
Under each SLR scenario, the depth of flooding increases near the intake pump station to a depth of about 3.6 feet when
the maximum considered tsunami is combined with 3.3 feet of SLR, but the water does not rise to an elevation that
would damage the pump station and the duration of the flooding would be brief. Newland Street would also experience
flooding due to tsunami run-up, which would inhibit access to the project site for up to a few hours after the tsunami. The
depth of flooding varies along Newland Street and is higher at the intersection with Pacific Coast Highway (PCH) than at
Edison Drive. However, the model results indicate flooding will recede quicker near PCH than Edison Drive.
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On the western project site, shallow flooding (approximately 1-foot depth) would be expected around the product
water storage tank and pump station when the maximum considered tsunami is combined with 1.6 feet of SLR.
Flooding at these locations increases to a depth of about 3 feet when the maximum considered tsunami is combined
with 3.3 feet of SLR, but the water does not rise to an elevation that would damage the pump station and the
duration of the flooding would be brief. Peak speeds in the range of 3–4 feet per second are predicted around these
facilities. Tsunami flood waters rapidly recede from the project site under all scenarios; at the proposed product
pump location, floodwaters are expected to recede from the site within 30 minutes of the tsunami’s passage.
The proposed refinements would raise the elevation of the portions of the project site and would protect equipment
from flooding. As demonstrated by the assessment, flooding associated with SLR combined with the maximum
considered tsunami would not impact equipment which would be sensitive to flooding. The proposed refinements
would reduce flooding impacts and risk. No new impacts associated with these refinements would occur.

3.10 Land Use
2010 FSEIR Summary
The 2010 FSEIR found that, the proposed desalination facility would be consistent with the City General Plan, local
coastal permit, and Zoning and Subdivision Ordinance.
2020 Refinements Analysis
Construction and Operation
Grading and Electrical Substation and Support Components Refinements and Emergency Generator
The modified project would involve a slight increase in grading export, a rearrangement of the substation as
compared to the original site plan, and the installation and operation of an emergency generator. The modified
project would not result in a change in land use as compared to the 2010 FSEIR. Therefore, the modified project
would remain consistent with the City General Plan, local coastal permit, and Zoning and Subdivision Ordinance.

3.11

Noise

2010 FSEIR Summary
The 2010 FSEIR found that construction noise associated with the proposed project would not expose surrounding
sensitive receptors to substantial noise levels during construction. Noise associated with construction of the water
supply pipelines would be short-term, and the forward progression of construction activities would mean that the
noise impact may last for only 2 to 3 days at any one location. Construction of the booster pump stations is not
expected to result in substantial noise levels, as the equipment used to construct these project components would
not generate significant noise levels. Adherence to Chapter 8.40, Noise Control, of the Municipal Code requirements
would ensure short-term construction noise impacts would be less than significant.
Construction noise impacts are short-term and would cease upon completion of construction. Once operational, the
2010 FSEIR found that pump noise levels at the proposed desalination facility site would potentially exceed the
City of Huntington Beach’s applicable exterior noise standards. However, per the 2010 FSEIR’s mitigation measure,
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the outdoor pump stations would be located within an enclosure designed to reduce noise levels by at least 20 Aweighted decibels (dBA). Therefore, construction and operational noise impacts would be less than significant.
The 2010 FSEIR found that construction activities are not anticipated to result in vibrations at levels that typically
affect sensitive receptors, and due to the industrial nature and distance of surrounding buildings, vibration impacts
would be less than significant.
2020 Refinements Analysis
Construction
Construction of the proposed refinements would generate noise due to the use of heavy construction equipment.
Noise impacts resulting from construction depend on the noise generated by various pieces of construction
equipment, the timing and duration of noise-generating activities, and the distance between construction noise
sources and noise-sensitive receptors.
Grading Refinements
Additional grading activities would occur within the grading phase analyzed in the 2010 FSEIR; however, the grading
phase would be extended to accommodate this additional grading by approximately 21 days. Also, the grading
refinements are limited to removal of the exterior berm, raising the site elevation slightly, and additional trips to
take export material away from the site and would not require any additional equipment beyond the equipment
analyzed in the 2010 FSEIR. Therefore, the grading refinements would not result in additional grading on a per daily
basis when compared to the 2010 FSEIR.
The 2010 FSEIR assumed that initial site grading would require 73,000 CY of export. Initial site grading would take
approximately 4 months, with 5,200 total construction worker and haul trips, and a maximum of 60 one-way truck
trips per day. The haul trucks were assumed to have a capacity of 14 CY. The 60 one-way truck trip daily maximum
would be maintained with the proposed grading refinements. The refinements would not result in an increase in
the daily peak haul truck trips as compared to the analysis in the 2010 FSEIR. Considering that the grading
refinements would require an additional 6,400 CY of export, the modified grading would require 21 additional days
of grading.3
Table 13 provides the short-term construction noise levels generated during grading activities, as provided in the
2010 FSEIR.

3

33,400 cubic yards of cut * 1 day/1,568 cubic yards = 21 days of grading
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Table 13. Rough Grading Construction Average Leq (dBA) Noise Levels by Receptor
Distance– 2010 FSEIR
Receptor Locations
Direction

Distance
(feet)1

North
East
West

925
1,525
285

Estimated Exterior
Construction Noise Level
(dBA)2

Estimated Interior
Construction Noise Level
(dBA)3

Lmax

Lmax

Leq
59.7
55.3
69.9

58.1
53.7
68.2

Leq
39.7
35.3
49.9

38.1
33.7
48.2

Speech
Interference
Criteria
65 dBA
65 dBA
65 dBA

Exceed
Criteria?
No
No
No

Source: 2010 SEIR, Appendix G.
1 Distance is from the nearest sensitive receptor to the closest construction activity area of the project site.
2 Derived from the Federal Highway Administration, Roadway Construction Noise Model (FHWA-HEP-05-054), dated January 2006.
Refer to Attachment A, Noise Data.
3 A typical building can reduce noise levels by 20 dBA with the windows closed. This assumes all windows and doors are closed,
thereby attenuating the exterior noise levels by 20 dBA.

Because the grading refinements would not result in additional grading activities on a daily basis, the anticipated
noise levels associated with the grading refinements would be consistent with the 2010 FSEIR.
Electrical Substation and Support Components Refinements
The City provides an exemption for noise associated with construction and grading in Municipal Code Section
8.40.090, Special Provisions, provided that activities do not take place between the hours of 8:00 p.m. and 7:00
a.m. on weekdays, including Saturday, or at any time on Sunday or a federal holiday. In general, all outdoor living
areas are intended to be compatible with noise levels with a community noise equivalent level less than 65 dBA.
Similarly, indoor living spaces are intended to be compatible with interior noise levels less than community noise
equivalent level 45 dBA.
The anticipated short-term noise levels generated during construction of the substation as modified would expose
adjacent receptors to interior noise levels as identified in Table 14. The Federal Highway Administration’s Roadway
Construction Noise Model (RCNM) (FHWA 2008) was used to estimate construction noise levels at the nearest
occupied noise-sensitive land use. Although the model was funded and promulgated by the FHWA, the RCNM is
often used for non-roadway projects, because the same types of construction equipment used for roadway projects
are also used for other project types. Input variables for RCNM consist of the receiver/land use types, the equipment
type and number of each (e.g., a grader, a loader, a tractor), the duty cycle for each piece of equipment (e.g.,
percentage of hours the equipment typically works per day), and the distance from the noise-sensitive receiver. For
receiver locations that would be shielded from a direct view of work area by topography or intervening structures, a
conservative value (5 dB) additional noise reduction was assumed. The RCNM has default duty cycle values for the
various pieces of equipment, which were derived from an extensive study of typical construction activity patterns.
Those default duty cycle values were used to determine construction noise levels.
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Table 14. Construction Noise Levels at Noise-Sensitive Land Uses
Leq (dBA)

Substation
Refinements
Phase
Substation
Subtrans LoopIn Line
Subtrans
Relocation
Distribution
Telecom

R1:
Residences
to the
North
(800 feet
north)
60
59

R2:
Residences
to the East
(1,525 feet
east)
55
54

R3:
Residences
to the West
(800 feet
west)
60
59

R4:
Edison
High
School
(2,025
feet
northeast)
52
51

63

62

63

55

53
51

47
46

53
51

45
43

R6: John
H. Eader
Elementary
School
(2,800
feet east)
49
48

R7: Edison
Community
Park (730
feet north)
61
63

56

52

63

46
44

42
40

54
52

R5: William
E. Kettler
School
(1,800 feet
north)
53
52

Notes: Appendix G

As shown above in Table 14, the receivers most impacted by the construction activities would be the residences to
the west and north of the project site, and Edison Community Park where construction noise levels are predicted to
range up to 63 dBA equivalent sound level (Leq). These noise levels would not exceed the significance threshold of
65 dB and would occur during the allowable hours of construction. Construction noise impacts are also short-term
and would cease upon completion of construction. Implementation of Mitigation Measure CON-15 from the 2010
FSEIR that requires mufflers on construction equipment, compliance with the City of Huntington Beach Municipal
Code-Noise Control Chapter, notifying property owners of construction, use of noise attenuation methods where
feasible, avoiding noise sensitive areas with haul trucks, and placing stationary equipment so that noise is emitted
away from sensitive noise receptors would further minimize any impacts from construction noise.
The nearest sensitive land uses surrounding the project site to the north, east, and west consist of residential, park,
and school uses. As stated in the 2010 FSEIR, large bulldozers are capable of producing approximately 75 vibration
decibels at 100 feet. The nearest sensitive receptors to the substation refinements would be located approximately
730 feet to the north of the construction area. At this distance, ground vibrations from construction activities would
not exceed the Federal Railroad Administration groundborne vibration threshold of 72 vibration decibels for
residential land uses. Additionally, structures directly surrounding the HBDP site consist mostly of industrial
buildings that are expected to be structurally sufficient to withstand any potential vibration. As such, the actual
vibration levels for construction of the substation refinements would be far below the Federal Railroad
Administration vibration threshold. Therefore, the noise associated with the electrical substation and support
components refinements would not result in a significant increase in noise when compared to the 2010 FSEIR.
Emergency Generator
The emergency generator would not require new construction that was not originally considered in the 2010 FSEIR.
The emergency generator would require installation; however, this would not warrant new construction. One day of
installation would occur which could involve the use of a crane, a vendor trip and one additional worker vehicle
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round trip. Therefore, the noise associated with this installation is considered negligible, and would not result in a
significant increase in noise when compared to the 2010 FSEIR.
Operation
Grading and Electrical Substation and Support Components Refinements and Emergency Generator
Operation of the proposed refinements include a slight increase in the elevation of certain project components and
rearrangement of the substation from the original 2010 SEIR site plan. The project would also result in the operation
of a generator. The generator would be used in emergencies and would be subject to regular testing. The generator
would be tested for 4 hours per testing day, 1 day per month, for a total of 48 hours per year. However, the generator
would be located in the center of the project site and would not be adjacent to sensitive noise receptors. Therefore,
no new impacts would occur.

3.11

Recreation

2010 FSEIR Summary
As determined in the 2010 FSEIR, recreational facilities nearest the project site are Edison Community Center,
Huntington State Beach, and Huntington City Beach, all of which are located within a radius of approximately 0.5
miles. It was determined that the project would have a negligible impact on parks and recreation facilities within
the City and will be required to pay development impact fees prior to issuance of grading permits. In addition, the
project would be required to comply with City parkland requirements identified in Chapter 254.08 (or Ordinance
No. 3596) of the City of Huntington Beach Zoning and Subdivision Ordinance.
2020 Refinements Analysis
Construction and Operation
Grading and Electrical Substation and Support Components Refinements and Emergency Generator
The modified project would not result in any changes to the project area, as analyzed in the 2010 FSEIR. Therefore,
the modified project would not result in any recreational land uses beyond the impacts previously analyzed in the
2010 FSEIR.

3.12 Traffic and Transportation
2010 FSEIR Summary
As analyzed in the 2010 FSEIR, construction of the desalination facility will be completed in stages. These stages
include demolition of the fuel oil tank, which currently occupies the project site, and any necessary site remediation.
Implementation of the proposed project may cause short-term, construction-related traffic impacts. The demolition,
remediation and construction process would generate traffic in the site vicinity through on-site construction worker
vehicle trips and truck trips. However, the City of Huntington Beach’s adopted the City’s General Plan Circulation
Element Update: Traffic Study ((Austin-Foust Associates 2009) indicated that no existing deficient street
intersections (LOS D or worse) surround the subject site. The nearest deficient intersection is located along PCH, at
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Goldenwest Street/Pacific Coast Highway, to the west of the proposed desalination project site. The truck trips to
and from the project site would utilize Beach Boulevard to PCH to Newland Street, thereby minimizing impacts to
the nearest deficient intersection of PCH located west of the project site. Deficient intersections have also been
identified at Beach Boulevard/Talbert Avenue and Beach Boulevard/Edinger Avenue (General Plan Circulation
Element Update: Traffic Study (Austin-Foust Associates 2009) As the truck route would utilize Beach Boulevard from
PCH north to Interstate 405, these intersections located along Beach Boulevard may be temporarily impacted by
short-term demolition, remediation, and construction traffic. However, a Traffic Management Plan would be
prepared for the demolition, remediation and construction phases of the proposed project in order to mitigate these
short-term impacts to less than significant levels.
The number of trips generated by the project on a long-term basis was considered negligible and impacts in this
regard are not anticipated to be significant.
2020 Refinements Analysis
Construction and Operation
Grading Refinements
As described in Section 3.2, Air Quality, the project would result in additional worker and haul truck trips. For the
grading refinements, additional grading activities would occur within the grading phase analyzed in the 2010 FSEIR;
however, the overall grading period would be extended by approximately 21 days to accommodate this additional
grading and would not increase the daily peak haul truck trips. Therefore, the grading refinements would not result
in additional haul truck or worker trips on a daily basis when compared to the 2010 FSEIR.
Electrical Substation and Support Components Refinements
Appendix C shows the proposed construction scenario of the substation refinements. At a maximum, the substation
refinements would result in 20 worker trips per day and 28 vendor trips per day. These trips would be far less than
the maximum daily construction trips analyzed in the 2010 FSEIR, which considered 150 round-trip truck trips per
day. The proposed refinements would not result in any additional operational trips. Therefore, the proposed
refinements would be consistent with the 2010 FSEIR and no new impacts would occur.
Emergency Generator
The emergency generator would not require new construction that was not originally considered in the 2010 FSEIR.
The emergency generator would require installation and would require a vendor trip and one additional worker
vehicle round trip. The construction traffic associated with this installation is considered negligible. Once
operational, the emergency generator would not generate operational traffic trips. Therefore, the proposed
refinements would be consistent with the 2010 FSEIR and no new impacts would occur.

3.13 Cumulative Impact Analysis
The 2010 FSEIR evaluated cumulative environmental impacts on both a regional geographic scope for topics such
as growth-inducement and on a local geographic scope for topics such as noise. The local analysis focused on
cumulative impacts from the HBDP and proposed projects within the City and surrounding cities while the regional
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analysis included an evaluation of the HBDP with other proposed desalination facilities and developments along
the Southern California coast. An updated list of cumulative projects is shown in Table 15 and Figure 6. This analysis
considers the cumulative impact of the project with the refinements described in this memorandum when
considered together with the related projects. The analysis concludes that the proposed refinements would not
substantially increase project impacts all of which are short-term, construction impacts and no new cumulative
impacts would occur.

Table 15. Cumulative Projects List
Project
Number
1
2
3
4

Project Name
AES HBEP
Ascon Landfill Site
Pierside Pavilion
Expansion
Magnolia Tank Farm

5

Hebrew Academy
Expansion

6

OC Water District
Groundwater
Replenishment System
Park Avenue
Residential

7

8

Parkside Estates

9

Autumn Care Assisted
Living

10

Harmony Cove
(Proposed Huntington
Harbor Marina and
Eating Establishment)
PCH Mixed Use
Development

11

Project Location
21730 Newland Street
Southwest Corner of
Magnolia Street and
Hamilton Avenue
300 Pacific Coast
Highway
21845 Magnolia Street
(west side of Magnolia
Street at Banning
Avenue)
14401 Willow Lane;
(east of Willow Ln, at the
terminus of Maple Ave.)
22212 Brookhurst
Street
16926 Park Ave, 92649
(terminus of Park
Avenue in Huntington
Harbor)
West side of Graham St.,
south of Warner Ave.,
along the East Garden
Grove Wintersburg Flood
Channel
9960 Garfield
(southwest corner of
Garfield Ave. and
Brookhurst St. behind
Walgreens)
3901 Warner Ave (North
side of Warner Ave, west
of Weatherly Ln)- Former
Percy Park
602-620 Pacific Coast
Highway (between 6th
Street and 7th Street)

46

Project Type
Energy
Landfill clean up

Status
Under Construction
Under Construction

Retail, restaurant,
and office expansion
Residential, guest
rooms, retail,
coastal
conservation, and
park
Education

Under Construction

Groundwater
Replenishment
System
Residential

Planning

Residential, open
space, park, trails,
and water quality
treatment system

Under Construction

Assisted living

Planning

Restaurant

Planning

Mixed use

Planning

Planning

Planning

Planning
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Table 15. Cumulative Projects List
Project
Number
12

Project Name
LeBard Park and
Residential Project

13
14

Sunset Beach
Cove Vehicle Storage

15
16
17

Main Street Mixed-Use
Hardin Hyundai
Peter's Landing

18

Sea Dance Housing
Development- Former
Franklin School Site
Windward Residential
Development

19

22
23

Rainbow Environmental
Services Transfer
Station
Hilltop Market
Expansion
Georgia Townhomes
Gothard Townhomes

24

Holly Townhomes

25

Sunset Beach Hotel

26

Ellis Avenue Mixed Use
Development

27

Pearce Drive Condos

28

Huntington Gateway
Business Park Project
Gisler Residential

20
21

29
30
31
32

In-N-Out
HB Tri Townhomes
Huntington Gateway
Business Park Project
Phase II

Project Location
20451 Craimer Lane,
Huntington Beach,
California 92646
Sunset Beach, California
Vacant parcel on the
northeast corner of
Garfield Ave. and
Gothard St.
414–424 Main St.
17242 Beach Blvd.
16330–16470 Pacific
Coast Highway
14422 Hammon Lane

Project Type
Residential and park

Status
Under Construction

Beach annexation
Vehicle storage

Planning
Planning

Mixed use
Car dealership
Shopping center
renovation
Residential and park

Planning
Plan Check
Under Construction

17202 Bolsa Chica
(East side of Bolsa Chica
St., South of Los Patos
Avenue)
17121 Nichols Street

Residential

Planning

Transfer station and
material recovery
facility expansion
Commercial
expansion
Residential
Residential

Planning

Residential

Plan Check

Hotel, commercial,
and car wash
Mixed use

Planning

Residential

Planning

Office and industrial

Under Construction

Residential

Planning

Restaurant
Residential
Office and industrial

Planning
Planning
Plan Check

815 Indianapolis
Avenue
910 Georgia Street
19100 Gothard Street,
92648
19200 Holly Lane,
92648
17145 Pacific Coast
Highway
8041 Ellis Avenue (north
side of Ellis Avenue, east
of Beach Boulevard)
4861 Pearce Drive,
92649
14900 Bolsa Chica
Street
21141 Strathmoor Lane
(west side, south of
Bluefield Drive)
7902 Edinger Avenue
19070 Holly Lane
5301 Bolsa Avenue
(North side of Bolsa
Avenue, south of Skylab
Road at Delta Lane)
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Table 15. Cumulative Projects List
Project
Number
33

Project Name
PCH Mixed Use Building

34

Jamboree Senior
Housing

35

Wave Pool

36

Ralph’s Commercial
Center

37

Seacliff at Huntington
Beach Inspired Senior
Living Facility

Project Location
16655 Pacific Coast
Highway, 92649
(northeast corner of PCH
and 18th St. – Sunset
Beach)
18431 Beach
Boulevard, 92648 (west
side of Beach Blvd.,
north of Ellis Ave.)
7461 Center Avenue,
92647 (north side of
Center Ave., south of
McFadden Ave.)
19026 Goldenwest
Street, 92648
(southeast corner of
Goldenwest St. and
Garfield Ave.)
2120 Main Street,
92648 (northeast
corner of Main Street at
Yorktown Avenue)

Project Type
Mixed Use

Status
Planning

Senior Housing

Planning

Wave Pool

Planning

Grocery Store

Planning

Senior Housing

Plan Check

Source: City of Huntington Beach 2021.

Aesthetics
Cumulative aesthetic impacts would occur if projects when combined result in substantial adverse impacts to the visual
quality of the environment and increase sources of lighting and glare. During construction, the project would not
substantially degrade the existing visual character of the site or its surroundings, as all impacts would be limited in scope
and duration. Substantial sources of light and glare would not be produced by construction activities. Most construction
would occur during the day, and any night lighting would be limited and focused directly on the construction area,
minimizing light spill into surrounding areas. Construction of the projects listed in Table 15 have the potential to result in
a cumulative aesthetic impact due to the introduction of construction equipment to several sites within the City. However,
the projects listed in Table 15 have varying schedules, and not all would undergo construction within the same timeframe
as the project. In addition, several of the projects listed in Table 15 are not in the same viewshed as the project. If
construction were to occur for the cumulative projects in the immediate vicinity of the project at the same time,
cumulative impacts could potentially occur. The closest projects, which include the HBEP, Ascon Landfill Site, and
Magnolia Tank Farm, would occur within an area that is characterized by industrial uses, and construction would already
be occurring on the Huntington Beach Desalination Plant site. Other nearby projects include the Pierside Pavilion
Expansion, OC Water District Groundwater Replenishment System, PCH Mixed-Use Development, Main Street MixedUse, Hilltop Market Expansion, and Georgia Townhomes would result in an area that is already developed and is
consistent with the commercial, mixed-use, multi-family residential uses in the area. Therefore, the project refinements
would not combine with other nearby projects to create a cumulative visual character impact because new development
planned for the area would be consistent with the existing uses.
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Cumulative projects listed in Table 15 would have the potential to result in a cumulative aesthetic operational
impact due to the introduction of aboveground infrastructure. Although the refined project would result in raising
the height of a few substation features and the rearrangement of certain components, the modified project would
not have a substantial adverse effect on a scenic vista because the site is currently industrial in nature, containing
large-scale industrial tank facilities. The surrounding area is also characterized by industrial uses; therefore,
operation of the refined project would not contribute to a cumulative impact. Furthermore, design standards have
been implemented through the City’s design review process and a mitigation measure (ALG-1) has been added to
address visual screening that will be required through that process. As compared to the analysis and conclusions
in the 2010 FSEIR, the cumulative aesthetics analysis of the project (including the modified grading and substation
refinements) and the updated list of related projects, remain the same and no cumulative significant impacts have
been identified requiring mitigation.
Air Quality
Air quality is defined by geographic formations (i.e., a coastal plain surrounded by mountains) and bears little
relationship to jurisdictional boundaries. The study area for this air quality cumulative impact analysis consists of
the South Coast Air Basin. The SCAQMD’s Air Quality Management Plan provides a cumulative estimate of the South
Coast Air Basin’s air quality and can be used for assessing the cumulative air quality impacts in the South Coast Air
Basin. The proposed refinements would not alter the land use or growth assumptions of the Air Quality Management
Plan. However, the impacts from the cumulative projects could occur at relatively the same time, if construction
schedules overlap. This has the potential to result in temporary, localized air quality impacts from constructionrelated activities and vehicle emissions.
Construction air quality impacts tend to have a noticeable localized effect in addition to their contribution to
the overall regional air basin. Therefore, cumulative projects in close proximity to the project site were evaluated
for short-term, construction-related impacts. The pollutants generated from construction of these cumulative
projects could result in an impact on ambient air quality that would overlap with those of the proposed
refinements since the construction work occurs in close proximity and is expected to be at relatively the same
time. However, these cumulative construction air quality impacts would only be applicable at a localized level as
the SCAQMD maximum daily construction thresholds only apply on a project-level and are not applicable to
assessing cumulative impacts.
The grading refinements would not result in additional daily grading activity and therefore would not exceed the
daily on-site emissions as analyzed in 2010 FSEIR. Daily grading activities would be limited to what was analyzed
in the 2010 FSEIR because there are spatial limitations for the number of workers and the amount of equipment
that can operate on site at once. Therefore, the grading refinements would result in daily emissions that are
consistent with the 2010 FSEIR.
Construction of the proposed refinements would not result in additional emissions as compared to the 2010 FSEIR.
The maximum daily construction emissions of the 2012 substation refinements would be below SCAQMD
thresholds for all pollutants. The new refinements construction emissions would be below the 2012 CEQA
Consistency Determination construction emissions, with the exception of CO emissions. However, the new
refinement’s CO emissions would not be substantially more than the 2012 refinement CO emissions and the new
refinement’s emissions would be below the SCAQMD emission thresholds. Therefore, the proposed substation
refinements would not substantially increase the previously identified construction emissions in the 2012 CEQA
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Consistency Determination analysis. Additionally, since these emission estimates have been prepared, equipment
has become more energy efficient and thus could result in less emissions when compared to the estimates provided
in these analyses.
The cumulative projects listed would have similar impacts on air quality due to the large construction footprints and
types of construction equipment used. The projects would adhere to SCAQMD rules and mandates, as well as the
CEQA requirement that significant impacts be mitigated to the extent feasible. These same requirements (i.e., Rule
403 compliance, the implementation of all feasible mitigation measures, and compliance with adopted Air Quality
Management Plan emissions control measures) would also be imposed on construction projects within the South
Coast Air Basin, which would include each of the cumulative projects listed in Table 15. Therefore, no cumulative
air quality impacts beyond those already determined in the 2010 FSEIR would occur and no cumulative air quality
impacts would be substantially worsened.
Biological Resources
Cumulative impacts consider the potential regional effects of a project and how a project may affect an ecosystem
or one of its members beyond the project limits and on a regional scale. A cumulative impact to biological resources
could occur if construction of the cumulative projects listed above would impact either special-status species or
sensitive habitats during construction. Construction of the proposed refinements would not directly impact any
special-status species or sensitive habitats.
The proposed refinements would occur onshore and would not result in potential marine water quality and biological
resource effects. Additionally, relevant cumulative projects in proximity to the HBDP and its proposed refinements,
would not substantially affect marine biological resources during construction because those construction areas
would be primarily located on existing disturbed land or within already developed urban areas. Therefore, the
proposed HBDP refinements and the surrounding cumulative projects would not result in a cumulative impact to
biological resources. No cumulative impacts beyond those already analyzed in the 2010 FSEIR would occur.
Cultural Resources
Cumulative impacts on cultural resources consider whether impacts of the project together with nearby projects
identified within the vicinity of the project site, when taken as a whole, would have a significant adverse impact on
historic or archaeological resources within the same or similar context or property type. Although for the most part,
impacts to cultural resources (if any exist) tend to be site-specific. Cumulative impacts could occur if impacts were
to occur to similar historic structures that were identified on the project site and other related project sites, or if a
number of linked prehistoric sites within the area of the project site and related projects were identified. For
archaeological resources, past, present, and reasonably foreseeable cumulative projects may require extensive
excavation in culturally sensitive areas and, thus, may result in adverse effects to known or previously unknown,
inadvertently discovered archaeological resources. These determinations would be made on a case-by-case basis.
As described previously, the refined project would involve an increase in grading export and a rearrangement of the
substation as compared to the original site plan. No cultural or paleontological resources were identified on the
project site as part of the 2010 FSEIR, and the proposed changes would only incrementally increase the area of
disturbance (i.e., the berm), which was already impacted when the berm was erected years ago. Implementation of
the mitigation measures identified in the FSEIR to address cultural resources would address the incremental effects
of the proposed grading refinements and substation revisions. With the implementation of recommended mitigation
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measures in the 2010 FSEIR, impacts to cultural and paleontological resources are not expected to be significant,
and would not contribute to a significant cumulative impact.
Greenhouse Gas Emissions
GHG emissions and their contribution to climate change are widely recognized as a global problem, and the State
of California has acknowledged this phenomenon as a state concern. Assembly Bill 32, passed by state legislature
in 2006, states in part that “global warming poses a serious threat to the economic well-being, public health, natural
resources, and the environment of California.”
Global climate change is, by definition, a cumulative impact; a project participates in this potential impact through
its incremental contribution combined with the cumulative increase of all other sources of GHGs. Thus, GHG impacts
are recognized as exclusively cumulative impacts; there are no non-cumulative GHG emission impacts from a
climate change perspective (CAPCOA 2008). Impacts from the cumulative projects listed could occur at relatively
the same time if construction schedules overlap. Cumulatively, these projects would emit GHGs during each of their
construction phases. However, any GHG emissions from construction would be temporary and intermittent. The
HBDP has committed to quantifying and offsetting 100% of the construction-related GHG emissions through the
HBDP Energy Minimization and Greenhouse Gas Reduction Plan, which is a design feature of the HBDP project
approved by the City in 2010 and would apply to the additional grading that would occur as a result of the grading
refinements described herein.
Other cumulative projects would adhere to SCAQMD rules and mandates as well as the CEQA requirement that significant
GHG impacts be mitigated to the extent feasible. Therefore, the proposed refinements in combination with relevant
cumulative projects would not result in a cumulatively significant impact from GHG emissions.
Energy
The modified project would involve an increase in grading export and a rearrangement of the substation as
compared to the original site plan. Additional energy in the form of petroleum would be required to accommodate
21 additional days of grading activities and substation refinements. However, these activities are not expected to
result in significant long-term shortfalls in the availability of these resources. Because this increase in petroleum
consumption (as compared to the project considered in the 2010 FSEIR) would be minor, the modified project
would not result in a cumulatively considerable impact. The proposed refinements would not substantially change
the energy use associated with operation of the HBDP. Therefore, the proposed refinements would be consistent
with the 2010 FSEIR and no new cumulative impacts would occur.
Hazards and Hazardous Materials
The impacts from the HBDP and the cumulative impacts from the projects mentioned previously could occur at
relatively the same time if the construction schedules overlap. Construction of the HBDP and its proposed
refinements, in combination with the other cumulative projects, would involve the use and transport of commonly
used hazardous substances, such as gasoline, diesel fuel, lubricating oil, grease, and solvents. The accidental spill
or use of hazardous materials in excess quantities could be a potential hazard to the public or the environment. In
addition, operation of the generator would require the use of a diesel tank. However, the HBDP and proposed
refinements and cumulative projects would be required to comply with applicable federal, state, and local laws
regulating the management and use of hazardous materials. Additionally, the proposed refinements and HBDP
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would be required to implement the mitigation measures identified in the 2010 FSEIR to reduce potential hazards
during construction. Additionally, development and implementation of a Hazardous Material Spill Prevention and
Response Plan for vessels associated with the construction of the proposed refinements is recommended.
Cumulative impacts related to hazards and hazardous materials would result from projects that collectively increase
exposure to hazards and hazardous materials. Hazardous soils, underground storage tanks, and other existing
sources of hazardous materials are generally site-specific and are addressed on a project-by-project basis.
Therefore, construction of the proposed refinements, in combination with the other cumulative projects, would not
result in a cumulative impact from hazards and hazardous materials. No cumulative impacts beyond those already
determined in the 2010 FSEIR would occur.
Hydrology and Water Quality
Impacts from the HBDP and the cumulative impacts from the projects listed above could occur at relatively the
same time if the construction schedules overlap. Cumulative construction impacts on hydrology and water quality
as a result of these projects could potentially result in the release of sediment and contamination of stormwater
runoff with typical chemicals used during construction, such as fuels, oils, lead solder, solvents, and glues.
The proposed refinements and HBDP would be required to implement construction mitigation measures identified in
the 2010 FSEIR to reduce potential stormwater pollution and discharges during construction. Additionally, the HBDP
and other cumulative projects would be required to comply with NPDES permit regulations for construction activities
that would reduce stormwater pollution and other potential impacts to water quality from construction activities.
Cumulative water quality impacts can result from projects when combined to either pollute or increase the turbidity
of water. In the absence of regulatory controls, the primary potential cumulative effect would be to alter the natural
hydrology of the region through increases in the area covered by impervious surfaces and to increase the potential
for the release of non-point-source pollutants (i.e., motor fuels, trash, and sediment). Cumulative hydrology impacts
also result from projects that collectively alter the course of surface water flow or increase flood hazards in a
particular area, either through diverting floodways or constructing structures within the floodways. Each of the
cumulative projects would be required to comply with RWQCB standards for stormwater discharge during
construction and operation phases. Compliance with these standards would minimize the potential for erosion and
stormwater pollution impacts. Each cumulative project would employ site design features, treatment control, and
source control best management practices, as necessary, to control for erosion, drainage, and stormwater pollution.
Therefore, the proposed refinements and the cumulative projects would not result in a cumulative impact.
Noise
The analysis of noise impacts focuses on cumulative short-term (construction) noise impacts as construction noise
impacts from the HBDP and proposed refinements, and the cumulative impacts from the projects previously listed could
occur at relatively the same time, as the construction schedules could overlap. As project operations would remain the
same as analyzed in the 2010 FSEIR, and the related projects that are identified in Table 15 are largely residential or
mixed-use residential developments that are not considered major generators of operational noise, long-term cumulative
noise impacts are not addressed in this memorandum. The HBDP and its proposed refinements and cumulative projects
would produce noise from the use of heavy equipment during construction and the proposed refinements may be
constructed at the same time as these cumulative projects. High groundborne noise levels and other miscellaneous
noise levels can be created by the operation of heavy-duty trucks, backhoes, bulldozers, excavators, front-end loaders,
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compactors, graders, and other heavy-duty construction equipment. Construction of the HBDP and its proposed
refinements and nearby cumulative projects would generate noise and would temporarily increase noise levels at nearby
sensitive land uses. However, noise impacts resulting from construction depend on the noise generated by various pieces
of construction equipment, the timing and duration of noise-generating activities, and the distance between construction
noise sources and noise-sensitive receptors.
Although the HBDP, proposed refinements, and cumulative projects would result in noise generation during
construction, the City of Huntington Beach provides an exemption for noise associated with construction and
grading in Municipal Code Section 8.40.090, Special Provisions, provided that activities do not take place between
the hours of 8:00 p.m. and 7:00 a.m. on weekdays, including Saturday, or at any time on Sunday or a federal
holiday. Adherence to these noise restrictions would reduce potential cumulative impacts from noise on nearby
sensitive receptors.
Noise generation from construction of the proposed refinements would be temporary, intermittent, and would be
further minimized through implementation of construction mitigation measures identified in the FSEIR. Therefore,
the proposed refinements, in combination with other cumulative projects would not result in a cumulative impact
from construction noise.
Recreation
The modified project is not expected to cumulatively contribute to related impacts in a manner that would cause
significant impacts associated with recreation facilities in conjunction with related cumulative projects identified in
Table 15. As discussed previously, it is not anticipated that the construction or operation of the modified project would
result in a direct or indirect impact associated with parks and recreation facilities. Additionally, the projects listed in
Table 15 are largely residential or mixed-use residential and therefore include recreational amenities which would
help reduce the demand on parks and recreational facilities in the community. As with the Project, effects on
neighborhood and community parks generated by cumulative development would be mitigated on a case-by-case
basis and would be responsible for paying impact fees. Therefore, payment of these impact fees, or dedication of park
land or easements would offset any potential cumulative impacts that could occur to parks and recreational facilities
from development of the modified project and cumulative projects. The modified project combined with the cumulative
projects listed in Table 15 would not result in a significant impact to park and recreation facilities. Therefore, the
modified project's cumulative impacts associated with parks and recreation facilities would be less than significant.
Traffic and Transportation
The proposed grading refinements would occur within the grading phase analyzed in the 2010 FSEIR; however, the
overall grading period would be extended to accommodate this additional grading. The grading refinements would
not increase the daily peak haul truck trips. Therefore, the grading refinements would not result in additional haul
truck or worker trips on a daily basis when compared to the 2010 FSEIR. The electrical substation refinements
would be far less than the maximum daily construction trips analyzed in the 2010 FSEIR, which considered 150
round-trip truck trips per day. The impacts from the HBDP and the cumulative impacts from the aforementioned
projects could occur at relatively the same time if the construction schedules overlap. The maximum daily
construction trips for the proposed refinements would not increase when compared to the 2010 FSEIR; therefore,
the project refinements would not result in a cumulative impact.
The proposed refinements would not result in any additional operational trips. Therefore, the proposed refinements
would be consistent with the 2010 FSEIR analysis of cumulative operational impacts.
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Conclusion
As described, the proposed refinements would not result in additional impacts when compared to the 2010
FSEIR and the 2012 CEQA Consistency Determination Memorandum. Furthermore, the project refinements
impacts, when combined with the impacts associated with the cumulative projects listed in Table 15, would
not result in cumulative impacts.

4
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Cumulative Projects
1 Huntington Beach Energy Project
2 Ascon Landfill Site
3 Pierside Pavilion Expansion
4 Magnolia Tank Farm
5 Hebrew Academy Expansion
6 OC Water District Groundwater Replenishment System
7 Park Avenue Residential
8 Parkside Estates
9 Autumn Care Assisted
10 Harmony Cove (Proposed Huntington Harbor Marina
and Eating Establishment)
11 PCH Mixed Use Development
12 LeBard Park and Residential Project
13 Sunset Beach
14 Cove Vehicle Storage
15 Main Street Mixed-Use
16 Hardin Hyundai
17 Peter’s Landing
18 Sea Dance Housing Development- Former Franklin
School Site
19 Windward Residential Development
20 Rainbow Environmental Services Transfer Station
21 Hilltop Market Expansion
22 Georgia Townhomes
23 Gothard Townhomes
24 Holly Townhomes
25 Sunset Beach Hotel
26 Ellis Avenue Mixed Use Development
27 Pearce Drive Condos
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28 Huntington Gateway Business Park Project

Project Site

29 Gisler Residential
30 In-N-Out
31 HB Tri Townhomes
32 Huntington Gateway Business Park Project Phase II
33 PCH Mixed Use Building
34 Jamboree Senior Housing
35 Wave Pool
36 Ralph’s Commercial Center
37 Seacliff at Huntington Beach Inspired Senior Living
Facility

SOURCE: Bing Maps 2020; City of Huntington Beach 2020; Open Street Map 2020

0

0.5

1

FIGURE 6

Cumulative Projects
Miles

Huntington Beach Desalination Project CEQA Equivalence Review and Updated Cumulative Analysis

Appendix A
2012 CEQA Consistency Determination Regarding Southern
California Edison Substation Component

City of Huntington Beach
-

2 0 0 0 MAIN STREET

CALIFORNIA 92648

DEPARTMENT OF PLANNING AND BUILDING
www.huntintztonbeachca.gov

Planning: Division

Building Division
714.536.5241

714.536.5271

May 24,2012
Ms. Xinling Ouyang
Corporate Environmental Services (CES)
Southern California Edison
Monrovia Office Building - 2nd Floor
1218 S. Fifth Ave, Monrovia, CA 91016
Subject: Seawater Desalination Project at Huntington Beach - CEQA Consistency
Determination Regarding SCE Substation Component

Dear Ms. Ouyang:
We received your letter dated May 16, 2012 requesting a CEQA consistency review and
determination for the Seawater Desalination Project's SCE substation component. After
careful review and analysis of the submitted information, the City's staff has concluded
there are no significant environmental effects from the SCE component of the project,
and that it is consistent with the previously certified EIR, and therefore complies with
CEQA.
The City has determined that:
1. There are no substantial changes proposed in the project which will require major

revision of the previous EIR due to the involvement of new significant
environmental effects or a substantial increase in the severity of previously
identified significant effects.
2. Substantial changes have not occurred with respect to the circumstances under
which the project is undertaken which will require major revisions of the previous
EIR due to the involvement of new significant environmental effects or a
substantial increase in the severity of previously identified significant effects.

3. There is no new information of substantial importance, which was not known and
could not have been known with the exercise of reasonable diligence at the time
the previous EIR was certified as complete, that shows any of the following:
a.

The project will have one or more significant effects not discussed in the
previous EIR;

b. Significant effects previously examined will be substantially more severe

than shown in the previous EIR;
c. Mitigation measures or alternatives previously found not to be feasible

would in fact be feasible, and would substantially reduce one or more
significant effects of the project, but the project proponents decline to
adopt the mitigation measure or alternative;
d. Mitigation measures or alternatives which are considerably different from

those analyzed in the previous EIR would substantially reduce one or
more significant effects on the environment , but the project proponents
decline to adopt the mitigation measure or alternative.
4. There are no substantial changes proposed in the project which will affect the

determination of impacts identified as significant and unavoidable in the previous
EIR.
In addition, the City's staff has determined that the SCE substation component has
undergone environmental review under CEQA as part of the Seawater Desalination
Project at Huntington Beach, and that the SCE substation component is not triggering
any of the temporary significant unavoidable impacts associated with air quality during
construction that were identified by the City in the SElR and set forth in City Council
Resolution No 2010-63 (the Findings of Fact and Statement of Overriding
Considerations).
Therefore, no further environmental documentation andlor action are required at this
time.

Sincerely,

PPR~ckyRamos
Senior Planner
xc: Mary Beth Broeren, Planning Manager

SCE Electrical Substation and Connections Detailed Description
May 2012
Electrical Substation (currently proposed to be named the “Filter Substation”)
(approximately 140 feet x 140 feet wide x 12 feet high; 19,600 square feet): A substation
will be constructed on site to provide electrical services for the proposed project. The
proposed substation will occupy approximately 19,600 square feet and will be located
immediately west of the pretreatment filter structure and north of the administration building.
A clear area around the perimeter of the substation measuring approximately 10 feet wide
would be maintained for safety and security purposes. The 10 feet wide perimeter is not
included in the 19,600 square feet. (See Figure 1)
The on-site substation will include a 66 kV switch rack, approximately 23 feet in height,
consisting of four 66 kV SF6 gas circuit breakers, eight three-phase disconnect switches,
Twelve 66 kV surge arresters and two underground line terminations. The substation will
include two 28 MVA transformer on site to convert 66 kV to 12 kV, providing four 12 kV
circuits to serve customer loads. Each 12 kV circuit will be connected to a 12 feet long x 12
feet wide by 12 feet high steel support structure. Equipment containing oil will be placed
within a containment area per a Spill Prevention, Control, and Countermeasures Plan, as
required by Title 40 CFR Section 112.7. An approximate 20-foot x 30-foot mechanical
electrical equipment room will be constructed on site to support substation components and
will include switches, relay equipment, alarms, a remote terminal unit, battery and AC and
DC distribution panels. The substation will be bounded by a minimum 8-foot-tall chain-link
fence with barbed wire.
The on-site substation will require connection to the existing Hamilton – Huntington Beach
66 kV line located to the northwest of the substation to form the new Huntington Beach-Filter
66 kV line and the Filter-Hamilton 66 kV line.
The tie-in from the existing 66 kV line to the proposed substation will be constructed
overhead by replacing an existing 48 foot (above ground height) wood pole located north of
Edison Avenue within SCE’s existing right-of-way with a 55 foot Tubular Steel Pole (TSP).
At this location the Hamilton-Huntington Beach 66 kV line would be split to form the
Huntington Beach- Filter 66 kV line and the Filter-Hamilton 66 kV line. These two new 66 kV
lines would be co-located (double circuit configuration) on one new 80 foot TSP and two
new 55 foot TSPs. The lines would cross Edison Avenue and head south toward the
substation for approximately 550 feet. At this point the lines would turn eastward for
approximately 50 feet and terminate into the substation rack positions. Please refer to the
enclosed map that reflects the two 66 kV line arrangement. (See Figure 2)
SCE will need to install fiber optic terminal equipment, lightwave, channel banks and
associated equipment to connect the proposed Filter Substation to SCE’s existing
telecommunications system at Huntington Beach Generating Station SCE Substation
(HBGS SCE Substation), Hamilton Substation and Ellis Substation In addition, SCE will
need to install fiber optic cable from Ellis Substation to Hamilton Substation and Hamilton
Substation to HBGS SCE Substation with dual taps into the proposed Filter Substation. The
fiber optic cable will be installed within existing underground conduit, new underground
conduit and existing distribution poles1.

1

SCE anticipates using existing wood poles. However, SCE will not be able to determine if replacement
poles would be needed until wind loading studies and Joint Pole approvals have been secured.

Ellis Substation to Hamilton Substation Fiber Optic (FO) Cable Route. The proposed
FO cable route would primarily be constructed on existing overhead Transmission,
Distribution and Communication wood pole structures; and within existing underground
conduit. Although, most of the underground portion of the route would use existing conduit
and structures, there is a short segment (100 feet) that would be constructed using new
underground conduit on the Hamilton Substation property.
Starting at Ellis Substation communication room proceed north to an existing SCE
underground vault on Garfield Avenue installing approximately 565 feet of underground FO
cable in existing conduit. From an existing SCE underground vault continue west installing
approximately 710 feet of underground FO cable in existing conduit and approximately
2,200 feet of overhead FO cable on existing overhead poles. Proceed south on Brookhurst
Street installing approximately 11,550 feet overhead FO cable on existing overhead poles
and continue south on Brookhurst Street installing approximately 225 feet of underground
FO cable in existing conduit to a proposed new manhole. From the new manhole, trench
and install approximately 100 feet of new conduit and FO cable to a communication room
inside Hamilton Substation. (See Figure 3)
All of the above work to be done within the City of Huntington Beach.
HBGS SCE Substation to Hamilton Substation Fiber Optic Cable Route. The proposed
HBGS SCE Substation-Hamilton Substation FO cable route with dual taps to Filter
Substation would be primarily constructed on existing overhead Transmission, Distribution
and Communication wood pole structures; and within existing underground conduit.
However, there is approximately 600 feet of new underground conduit and structures within
HBGS SCE Substation property and approximately 1,400 feet of new underground conduit
and structures near and within Hamilton Substation property.
Starting at HBGS SCE Substation communication room proceed south inside HBGS SCE
Substation trenching and installing approximately 45 feet of underground FO cable and
conduit into a new manhole. Continue northwest trenching and installing 155 feet
underground FO cable and conduit to an existing pole. Continue west installing
approximately 75 feet overhead FO cable to an existing pole on existing overhead Poles.
Proceed southwest in HBGS installing approximately 340 feet overhead FO cable on
existing overhead poles to an existing pole, then installing approximately 180 feet of
underground FO cable in existing conduit to an existing manhole outside HBGS on Newland
Street. From the manhole continue north installing approximately 1,660 feet underground
FO cable in existing conduit to an existing pole. Continue north installing approximately
2,500 feet overhead FO cable on existing poles to an existing pole. Proceed east on Atlanta
Avenue installing approximately 2,500 feet of overhead FO cable on existing overhead poles
to an existing pole. Then continue installing approximately 3,000 feet of underground FO
cable in existing conduit to an existing pole. Continue east approximately 2,500 feet
installing overhead FO cable on existing overhead poles to an existing pole. From the
existing pole, continue trenching and installing 90 feet underground FO cable and conduit to
a new manhole on the south west corner of Atlanta Avenue and Brookhurst Street. Proceed
south on Brookhurst Street trenching and installing approximately 1,105 feet underground
FO cable and conduit to Effingham Drive. Continue east across Brookhurst Street for 135
feet trenching and installing underground FO cable and conduit to new manhole. From the
new manhole continue east approximately 70 feet trenching and installing underground FO
cable and conduit into Hamilton Substation. (See Figure 4).

All work to be done in the City of Huntington Beach.
Taps into Filter Substation. Two taps are proposed to be installed for FO cable into the
proposed Filter Substation. Both taps would involve new underground FO cable, conduit and
structures, as described below.


Tap #1. Starting from northwest side of the proposed Filter Substation trench and
install 18 feet of underground FO cable and conduit. Continue north approximately
70 feet trenching and installing underground FO cable and conduit. Continue west
approximately 97 feet trenching and installing underground FO cable and conduit.
Continue north approximately 304 feet trenching and installing underground FO
cable and conduit to new manhole. Proceed west approximately 645 feet trenching
and installing underground cable and conduit to Newland Street. From Newland
Street continue south approximately 291 feet trenching and installing underground
cable and conduit to existing manhole and new splice location for Tap #1.



Tap #2. Starting from south west side of the proposed Filter Substation trench and
install approximately 20 feet of underground FO cable and conduit. Continue south
approximately 50 feet trenching and installing underground FO cable and conduit to
new manhole. From manhole continue approximately 120 feet trenching and
installing underground FO cable and conduit. Continue south approximately 160 feet
trenching and installing underground FO cable and conduit. Proceed approximately
85 feet trenching and installing underground FO cable and conduit to new manhole
and splice location for Tap #2.

All work to be done in the City of Huntington Beach.
In addition, SCE will provide a12 kV distribution back-up service. This backup service will be
studied based on feasibility to serve their load that is requested by the customer (Poseidon
Resources). SCE will need to work with the customer to determine how much load needs to
be served from this back up, as the distribution lines cannot serve the all the load. This will
require Preferred Emergency gear (PE Gear) that will be installed. SCE anticipates it will
extend service from a nearby offsite distribution line or lines onto the project site for these
purposes. Actual lines will be selected based on the available circuit capacity at the time of
installation. This will involve an underground or overhead extension of an existing offsite
distribution line. If underground, this will require trenching, with conduit and cable placed in
the ground and will most likely include underground structures as large as 7 feet wide x 18
feet long x 8 feet deep. If overhead this will require installation of several distribution wood
poles. The heights of the poles are yet to be determined. The size of the poles would most
likely be 45 feet (approx. 7-10 feet underground and 35 feet above). The number of poles
needed would depend on where service would initiate from. SCE has not studied the
possible service locations, but will make every effort to utilize the nearest location that is
technically feasible. The most likely location will be from a underground feed from a pole
just outside the facility the customer would like SCE to connect their emergency gear
requiring a small amount of trenching with conduit. Existing facilities (e.g. poles or
underground structures) will be utilized where possible but could require upgrades to the
system, including the scope mentioned above.

JL~S
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Air Quality Evaluation of Southern California Edison’s: 66/12kV Substation, 66 kV
Subtransmission Line, Telecommunication Interconnection, and Seawater Desal Plant Emergency
12kV Underground Backup
May 2012
This memorandum summarizes the results of the air quality analysis to evaluate conformity of the
potential air quality impacts from Southern California Edison’s (SCE) scope of work with the analysis of
air quality effects under the Poseidon Desalination Project. This scope of work includes the installation
of a new 56 MVA 66/12kV customer dedicated substation with a single incoming 66 kV Line, two single
mode fiber optic cables between facilities for telecommunication interconnection, two 28 MVA 66/12 kV
transformer banks connected in parallel and four 12 kV distribution circuits (two from each bank)
equipped with circuit breakers.
Air pollutants would be generated during construction of the Substation and Subtransmission Line areas
from various sources such as equipment exhaust, trucks hauling materials to and from the site, ground
disturbance and worker’s vehicles. Equipment, personnel use and activity lists specific to the various
phases of construction were utilized to calculate the emissions associated with this portion of the project
using the using the off-road and on-road emission factors provided on the SCAQMD website
(http://www.aqmd.gov/ceqa/handbook/offroad/offroad.html) and based on methodology contained in the
SCAQMD CEQA Handbook (http://aqmd.gov/ceqa/hdbk.html). Operational emissions from the project
are primarily from vehicular emissions from the maintenance trips generated by the project. Operational
emissions were also estimated using the on-road emission factors provided on the SCAQMD website.
Construction emissions were quantified and compared to SCAQMD daily construction pollutant
thresholds to determine the significance of air quality impacts.
For purposes of this analysis, the following phases were identified and analyzed:
1. Poseidon 66/12kV Substation:


Driven Piles



Fencing



Civil



Electrical



Wiring



MEER



Maintenance Equipment



Testing



Asphalting



Survey

2. Single/Double-Circuit 66 kV Subtransmission Line


Survey



Laydown Yard



Soil Sampling, Environmental and Driven Piles



Potholing/Vacuum Excavation



Install TSP Foundations



TSP Haul



TSP Assembly



TSP Erection



Install Conductor



Remove Existing Conductor



Remove Wood Poles

3. Telecommunication Interconnection


Ellis-Hamilton Fiber Optic Cable Installation



HBGS-Hamilton Fiber Optic Cable Dual Taps Installation

4. Poseidon Desal Plant – Install Emergency 12kV Underground Backup Feed


Survey



Install Cable and Equipment



Install Ducts and Structures

Construction would be performed by either SCE construction crews or contractors. It is not anticipated
that the four phases would occur concurrently; however, select work groups within each phase are likely
to occur within the same time frame. Therefore, maximum daily emissions from each phase of
construction are based upon the sum of the peak daily emissions from the work groups that have the
possibility to occur concurrently. These combined work groups are presented in Table 1 below.
Criteria Pollutants: Construction Emissions
To determine whether construction emissions associated with the Substation, Telecommunications, Desal
Plant Backup Feed and Subtransmission Line would create significant air quality impacts, maximum
daily emissions were quantified and compared to South Coast Air Quality Management District’s
(SCAQMD) regional criteria pollutant significance thresholds.
A summary of the maximum daily construction emissions from each phase compared to the SCAQMD’s
regional thresholds of significance is presented below:

Table 1, Maximum Daily Emissions from Construction

The maximum daily emissions from the Substation, Telecommunications, Desal Plant Backup Feed, or
Subtransmission Line would not exceed the SCAQMD thresholds of significance.

Criteria Pollutants: Operational Emissions
Operational emissions from the project would be mainly from vehicle exhaust from annual maintenance
trips, such as substation site visits, and subtransmission line inspections. A summary of maximum daily
emissions from Project operation is presented below:

The maximum daily emissions from the Substation, Telecommunications, Desal Plant Backup Feed, or
Subtransmission Line would not exceed the SCAQMD thresholds of significance.
Greenhouse Gases
During project construction, greenhouse gases (GHG) would be emitted from employee vehicles,
construction vehicles (e.g., crew trucks, line trucks, and water trucks) and off-road equipment (e.g.,
bulldozers, graders, and backhoes). It is estimated that approximately 1,249 metric tons of CO2e would
be emitted during all construction activities for the Substation, Telecom, Desal Plant, and Transmission
Line. During operation, greenhouse gas emissions would be from SF6 from switches, or vehicle exhaust
emissions from annual maintenance trips. It is estimated that approximately 14 metric tons of CO2e
would be emitted annually from project operations. 1,249 metric tons of CO2e from construction, in
combination with 14 metric tons of CO2e from operation, would be below the SCAQMD Interim
Threshold of Significance for GHGs, which is 10,000 metric tons of CO2e.

Appendix B
GHD Grading Plan Comparison Memorandum

8 July 2020
To:

Josie McKinley - Poseidon

Ref. No.:

11199422

From:

Pedro Alvarez, PE - GHD

Tel:

949-585-5262

CC:

Paul Hermann - GHD

Subject:

Huntington Beach Desalination Plant - Grading 2019 vs 2010

1.

Introduction/Purpose

Poseidon requested that GHD prepare an updated conceptual drainage and grading layout showing
updated pad elevations and removal of the exterior berms. The GHD produced conceptual drawings are
referred to as the 2019 conceptual drainage and grading layout.
The purpose of this memorandum is to determine the changes in earthwork quantities of the 2019
conceptual grading layout compared to the 2010 grading plans.

2.

Analysis

The 2019 site grading plans (Attachment A) was overlaid onto the 2010 drawings to determine the total
change in earthwork quantities as a result of removing the berms and raising the pad elevation of the eastern
quadrant. Removal of the berms and fill of the eastern quadrant, compared the 2010 grading plans, will
require a cut of approximately 33,400 CY and fill of approximately 27,000 CY resulting in a net export of
6,400 CY.

GHD
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Appendix C
2019 Southern California Edison Electrical Substation
and Connections Detailed Description

SCE Electrical Substation and Connections Detailed Description
May 2019
Electrical Substation (currently proposed to be named the “Pura Substation”)
(approximately 140 feet x 140 feet wide x 39 feet high; 19,600 square feet): A substation will
be constructed on site to provide electrical services for the proposed project. The proposed
substation will occupy approximately 19,600 square feet and will be located immediately west of
Poseidon’s reverse osmosis building and north of Poseidon’s electrical building. A clear area
around the perimeter of the substation measuring approximately 10 feet wide would be
maintained for safety and security purposes. The 10 feet wide perimeter is included in the 19,600
square feet. (See Pura Substation Overview Map)
The on-site substation will include a 66 kV switch rack, approximately 48 feet long by 48 feet wide
by 29 feet high, consisting of four 66 kV SF6 gas circuit breakers, eight three-phase disconnect
switches, twelve 66 kV surge arresters, and six 66 kV voltage transformers. The substation will
include two 28 MVA transformer banks with associated 39 feet high dead-end structures 1 on site
to convert 66 kV to 12 kV, providing four 12 kV circuits to serve customer loads. The substation
will also include a 12 kV switch rack, consisting of four 12 feet long by 12 feet wide by 20 feet
high box type steel rack structures, four 17 kV circuit breakers, thirty-six disconnect switches, four
25 kVA transformers, and twelve 15 kV surge arresters. Equipment containing oil will be placed
within a containment area per a Spill Prevention, Control, and Countermeasures Plan, as required
by Title 40 CFR Section 112.7. An approximate 20-foot x 30-foot mechanical electrical equipment
room will be constructed on site to support substation components and will include switches, relay
equipment, alarms, a remote terminal unit, battery, HVAC units, and AC and DC distribution
panels. The substation will be bounded by a minimum 8-foot-tall chain-link fence with barbed wire.
Related Work at Other Substations (Huntington Beach 66 kV Substation): Line protection
relays on the existing Hamilton 66 kV line position will be upgraded to match the relays to be
installed at the new Pura Substation. This upgrade requires the removal of existing GCX and
JBCG relays and the installation of a new SEL – 311L with digital channel to Pura Substation.
Subtransmission Loop-In Line: The on-site substation will require a looped connection to the
existing Hamilton – Huntington Beach 66 kV line located to the northwest of the substation to form
the new Huntington Beach-Pura 66 kV line and the new Hamilton-Pura 66 kV line.
The tie-in from the existing 66 kV line to the proposed substation will be constructed underground
by replacing one existing 80-foot fiberglass pole (4329694E) and one existing 70-foot wood pole
(1145727E) located north of Edison Drive within SCE’s existing right-of-way with two
approximately 75-foot riser Tubular Steel Poles (TSP). At these locations, the HamiltonHuntington Beach 66 kV line would be split to form the Huntington Beach-Pura 66 kV line and the
Hamilton-Pura 66 kV line. These two new 66 kV lines would each be located in new underground
duct banks that would cross underneath Edison Drive via trenching and head south toward the
substation for approximately 550 linear feet per 66 kV line (approximately 1,100 linear feet total).
SCE would install pedestal supports in the proposed Pura Substation to transfer the underground
conductors to an overhead configuration into the substation rack positions. Two 10-foot by 20foot by 9.5-foot underground vault structures would be installed along the loop-in line alignment
to provide access for routine maintenance. Approximately 290 feet of the existing HamiltonHuntington Beach 66 kV line overhead conductors and two existing 55-foot supporting wood poles
(4698376E and 4698377E) would be removed, while approximately 140 feet of 66 kV overhead
1

The dead-end structure height is in accordance with SCE standards. The height has remained the same since
preparation of the May 2012 detailed description and has been added to this description for clarity.

conductors would be installed to extend the Huntington Beach-Pura 66 kV line to an existing but
newly reframed wood pole (1835754E). Please refer to the enclosed map that reflects the two 66
kV line arrangement.
Distribution: SCE will construct four 12 kV circuits between the Pura Substation 12 kV switch
rack and Poseidon’s 12 kV switchgear located in Poseidon’s electrical building. To support this
work, SCE will construct four underground duct banks from the Pura Substation 12 kV switch rack
to approximately five feet outside of Pura Substation, where the duct banks would adjoin
Poseidon’s underground structures. SCE will then install the full cable length between the Pura
Substation 12 kV switch rack and Poseidon’s 12 kV switchgear within a combination of SCEconstructed and Poseidon-constructed underground structures.
Telecommunications: SCE will need to install fiber optic (FO) terminal equipment, lightwave,
channel banks and associated equipment to connect the proposed Pura Substation to SCE’s
planned telecommunications system at Huntington Beach 66 kV Substation, Hamilton Substation,
and Ellis Substation.
Taps into Pura Substation. Two taps are proposed to be installed for FO cable into the
proposed Pura Substation. Both taps would involve new underground FO cable, conduit and
structures, as described below.
Tap #1. Starting from the northwest side of the proposed Pura Substation, trench and
install approximately 140 feet of underground FO cable and conduit west to a new
manhole. Continue north approximately 130 feet, trenching and installing underground
FO cable and conduit. Continue east approximately 120 feet, trenching and installing
underground FO cable and conduit. Continue north approximately 420 feet, trenching
and installing underground FO cable and conduit to new riser pole and new splice
location for Tap #1.
Tap #2. Starting from the west side of the proposed Pura Substation, trench and install
approximately 50 feet of underground FO cable and conduit west to outside of the
substation fence. Continue south approximately 60 feet, trenching and installing
underground FO cable and conduit. Continue west approximately 100 feet, trenching
and installing underground FO cable and conduit to a new manhole. From the manhole
continue south approximately 370 feet, trenching and installing underground FO cable
and conduit. Continue west approximately 60 feet, trenching and installing
underground FO cable and conduit to the existing Huntington Beach 66 kV Substation
communications room.
SCE will also trench and install approximately 100 feet of underground conduit between the
two proposed manholes for potential future use. SCE may also trench and install underground
FO cable and conduit from Pura Substation to Poseidon’s electrical building. All work to be
done in the City of Huntington Beach.
Subtransmission Relocation: To accommodate Poseidon’s proposed construction activities
and facility configuration, SCE will modify or relocate existing overhead facilities located within
and adjacent to Poseidon’s project area. As part of this relocation work, SCE proposes to:

1) Replace the existing 70-foot wood pole 1835824E with a new 65- to 75-foot wood pole or
light weight steel pole to be located approximately 30 to 40 feet west of the existing
location;
2) Replace the existing 65-foot wood pole 1835825E with a new 55- to 65-foot TSP to be
located approximately 50 to 60 feet west of the existing location;
3) Due to the above TSP installation, remove two existing 25-foot wood poles 1141738E and
1718167E and anchors;
4) Replace the existing 50-foot wood pole 1835826E with a new 50- to 60-foot wood pole at
its existing location;
5) Reframe existing poles 1835827E and 1775538E;
6) Reconductor approximately 610 linear feet of the existing 66 kV line between poles
1835826E and 1775538E;
7) Replace the existing 65-foot wood pole 1835752E with a new 65- to 70-foot wood pole to
be located approximately 20 feet south of the existing location; and
8) Install two plate anchors approximately 45 to 60 feet west of existing pole 1789245E on
Poseidon property near the base of the existing berm. Existing pole 1789245E is located
on the Orange County flood control channel levee. The existing pole is supported by guy
wires that are anchored into the berm being removed by Poseidon. SCE will park
equipment on the existing road on the Orange County Flood Control channel levee and
walk into the work area to manually complete the two plate anchor installations.
Note that SCE will install concrete footings for the TSPs and direct bury wood and light weight
steel poles. Due to the high water table in the project area, SCE will install smooth wall or
corrugated caissons to protect the footings.
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SCE Electrical Substation and Connections Detailed Description
May 20122019
Electrical Substation (currently proposed to be named the “FilterPura Substation”)
(approximately 140 feet x 140 feet wide x 1239 feet high; 19,600 square feet): A substation
will be constructed on site to provide electrical services for the proposed project. The proposed
substation will occupy approximately 19,600 square feet and will be located immediately west of
the pretreatment filter structurePoseidon’s reverse osmosis building and north of the
administrationPoseidon’s electrical building. A clear area around the perimeter of the substation
measuring approximately 10 feet wide would be maintained for safety and security purposes. The
10 feet wide perimeter is not included in the 19,600 square feet. (See Pura Substation Overview
MapFigure 1)
The on-site substation will include a 66 kV switch rack, approximately 48 feet long by 48 feet wide
by 239 feet highin height, consisting of four 66 kV SF6 gas circuit breakers, eight three-phase
disconnect switches, Ttwelve 66 kV surge arresters, and two underground line terminationssix 66
kV voltage transformers. The substation will include two 28 MVA transformer banks with
associated 39 feet high dead-end structures 1 on site to convert 66 kV to 12 kV, providing four 12
kV circuits to serve customer loads. Each 12 kV circuit will be connected to aThe substation will
also include a 12 kV switch rack, consisting of four 12 feet long xby 12 feet wide by 120 feet high
box type steel supportrack structures, four 17 kV circuit breakers, thirty-six disconnect switches,
four 25 kVA transformers, and twelve 15 kV surge arresters. Equipment containing oil will be
placed within a containment area per a Spill Prevention, Control, and Countermeasures Plan, as
required by Title 40 CFR Section 112.7. An approximate 20-foot x 30-foot mechanical electrical
equipment room will be constructed on site to support substation components and will include
switches, relay equipment, alarms, a remote terminal unit, battery, HVAC units, and AC and DC
distribution panels. The substation will be bounded by a minimum 8-foot-tall chain-link fence with
barbed wire.
Related Work at Other Substations (Huntington Beach 66 kV Substation): Line protection
relays on the existing Hamilton 66 kV line position will be upgraded to match the relays to be
installed at the new Pura Substation. This upgrade requires the removal of existing GCX and
JBCG relays and the installation of a new SEL – 311L with digital channel to Pura Substation.
Subtransmission Loop-In Line: The on-site substation will require a looped connection to the
existing Hamilton – Huntington Beach 66 kV line located to the northwest of the substation to form
the new Huntington Beach-FilterPura 66 kV line and the new Filter-Hamilton-Pura 66 kV line.
The tie-in from the existing 66 kV line to the proposed substation will be constructed
overheadunderground by replacing anone existing 4880-foot (above ground height) wood
polefiberglass pole (4329694E) and one existing 70-foot wood pole (1145727E) located north of
Edison AvenueDrive within SCE’s existing right-of-way with atwo approximately 5575-foot riser
Tubular Steel Poles (TSP). At thisthese locations, the Hamilton-Huntington Beach 66 kV line
would be split to form the Huntington Beach- FilterPura 66 kV line and the Filter-Hamilton-Pura
66 kV line. These two new 66 kV lines would each be located in new underground duct bankscolocated (double circuit configuration) on one new 80 foot TSP and two new 55 foot TSPs. The
lines that would cross underneath Edison AvenueDrive via trenching and head south toward the
substation for approximately 550 linear feet per 66 kV line (approximately 1,100 linear feet total).
At this point the lines would turn eastward for approximately 50 feet and terminateSCE would
1

The dead-end structure height is in accordance with SCE standards. The height has remained the same since
preparation of the May 2012 detailed description and has been added to this description for clarity.

install pedestal supports in the proposed Pura Substation to transfer the underground conductors
to an overhead configuration into the substation rack positions. Two 10-foot by 20-foot by 9.5-foot
underground vault structures would be installed along the loop-in line alignment to provide access
for routine maintenance. Approximately 290 feet of the existing Hamilton-Huntington Beach 66
kV line overhead conductors and two existing 55-foot supporting wood poles (4698376E and
4698377E) would be removed, while approximately 140 feet of 66 kV overhead conductors would
be installed to extend the Huntington Beach-Pura 66 kV line to an existing but newly reframed
wood pole (1835754E). Please refer to the enclosed map that reflects the two 66 kV line
arrangement. (See Figure 2)
Distribution: SCE will construct four 12 kV circuits between the Pura Substation 12 kV switch
rack and Poseidon’s 12 kV switchgear located in Poseidon’s electrical building. To support this
work, SCE will construct four underground duct banks from the Pura Substation 12 kV switch rack
to approximately five feet outside of Pura Substation, where the duct banks would adjoin
Poseidon’s underground structures. SCE will then install the full cable length between the Pura
Substation 12 kV switch rack and Poseidon’s 12 kV switchgear within a combination of SCEconstructed and Poseidon-constructed underground structures.
Telecommunications: SCE will need to install fiber optic (FO) terminal equipment, lightwave,
channel banks and associated equipment to connect the proposed FilterPura Substation to SCE’s
existingplanned telecommunications system at Huntington Beach Generating Station SCE66 kV
Substation (HBGS SCE Substation), Hamilton Substation, and Ellis Substation. In addition, SCE
will need to install fiber optic cable from Ellis Substation to Hamilton Substation and Hamilton
Substation to HBGS SCE Substation with dual taps into the proposed Filter Substation. The fiber
optic cable will be installed within existing underground conduit, new underground conduit and
existing distribution poles 2.
Ellis Substation to Hamilton Substation Fiber Optic (FO) Cable Route. The proposed FO
cable route would primarily be constructed on existing overhead Transmission, Distribution and
Communication wood pole structures; and within existing underground conduit. Although, most
of the underground portion of the route would use existing conduit and structures, there is a short
segment (100 feet) that would be constructed using new underground conduit on the Hamilton
Substation property.
Starting at Ellis Substation communication room proceed north to an existing SCE underground
vault on Garfield Avenue installing approximately 565 feet of underground FO cable in existing
conduit. From an existing SCE underground vault continue west installing approximately 710 feet
of underground FO cable in existing conduit and approximately 2,200 feet of overhead FO cable
on existing overhead poles. Proceed south on Brookhurst Street installing approximately 11,550
feet overhead FO cable on existing overhead poles and continue south on Brookhurst Street
installing approximately 225 feet of underground FO cable in existing conduit to a proposed new
manhole. From the new manhole, trench and install approximately 100 feet of new conduit and
FO cable to a communication room inside Hamilton Substation. (See Figure 3)
All of the above work to be done within the City of Huntington Beach.
HBGS SCE Substation to Hamilton Substation Fiber Optic Cable Route. The proposed
HBGS SCE Substation-Hamilton Substation FO cable route with dual taps to Filter Substation
would be primarily constructed on existing overhead Transmission, Distribution and
2

SCE anticipates using existing wood poles. However, SCE will not be able to determine if replacement
poles would be needed until wind loading studies and Joint Pole approvals have been secured.

Communication wood pole structures; and within existing underground conduit. However, there
is approximately 600 feet of new underground conduit and structures within HBGS SCE
Substation property and approximately 1,400 feet of new underground conduit and structures
near and within Hamilton Substation property.
Starting at HBGS SCE Substation communication room proceed south inside HBGS SCE
Substation trenching and installing approximately 45 feet of underground FO cable and conduit
into a new manhole. Continue northwest trenching and installing 155 feet underground FO cable
and conduit to an existing pole. Continue west installing approximately 75 feet overhead FO cable
to an existing pole on existing overhead Poles. Proceed southwest in HBGS installing
approximately 340 feet overhead FO cable on existing overhead poles to an existing pole, then
installing approximately 180 feet of underground FO cable in existing conduit to an existing
manhole outside HBGS on Newland Street. From the manhole continue north installing
approximately 1,660 feet underground FO cable in existing conduit to an existing pole. Continue
north installing approximately 2,500 feet overhead FO cable on existing poles to an existing pole.
Proceed east on Atlanta Avenue installing approximately 2,500 feet of overhead FO cable on
existing overhead poles to an existing pole. Then continue installing approximately 3,000 feet of
underground FO cable in existing conduit to an existing pole. Continue east approximately 2,500
feet installing overhead FO cable on existing overhead poles to an existing pole. From the existing
pole, continue trenching and installing 90 feet underground FO cable and conduit to a new
manhole on the south west corner of Atlanta Avenue and Brookhurst Street. Proceed south on
Brookhurst Street trenching and installing approximately 1,105 feet underground FO cable and
conduit to Effingham Drive. Continue east across Brookhurst Street for 135 feet trenching and
installing underground FO cable and conduit to new manhole. From the new manhole continue
east approximately 70 feet trenching and installing underground FO cable and conduit into
Hamilton Substation. (See Figure 4).
All work to be done in the City of Huntington Beach.
Taps into FilterPura Substation. Two taps are proposed to be installed for FO cable into the
proposed FilterPura Substation. Both taps would involve new underground FO cable, conduit
and structures, as described below.
Tap #1. Starting from the northwest side of the proposed FilterPura Substation, trench
and install approximately 18140 feet of underground FO cable and conduit west to a
new manhole. Continue north approximately 70130 feet, trenching and installing
underground FO cable and conduit. Continue westeast approximately 97120 feet,
trenching and installing underground FO cable and conduit. Continue north
approximately 30420 feet, trenching and installing underground FO cable and conduit
to new manholeriser pole and. Proceed west approximately 645 feet trenching and
installing underground cable and conduit to Newland Street. From Newland Street
continue south approximately 291 feet trenching and installing underground cable and
conduit to existing manhole and new splice location for Tap #1.
Tap #2. Starting from the south west side of the proposed FilterPura Substation, trench
and install approximately 2050 feet of underground FO cable and conduit west to
outside of the substation fence. Continue south approximately 560 feet, trenching and
installing underground FO cable and conduit. Continue west approximately 100 feet,
trenching and installing underground FO cable and conduit to a new manhole. From
the manhole continue south approximately 120370 feet, trenching and installing

underground FO cable and conduit. Continue southwest approximately 160 feet,
trenching and installing underground FO cable and conduit to the existing Huntington
Beach 66 kV Substation communications room. Proceed approximately 85 feet
trenching and installing underground FO cable and conduit to new manhole and splice
location for Tap #2.
SCE will also trench and install approximately 100 feet of underground conduit between the
two proposed manholes for potential future use. SCE may also trench and install underground
FO cable and conduit from Pura Substation to Poseidon’s electrical building. All work to be
done in the City of Huntington Beach.

In addition, SCE will provide a12 kV distribution back-up service. This backup service will be
studied based on feasibility to serve their load that is requested by the customer (Poseidon
Resources). SCE will need to work with the customer to determine how much load needs to be
served from this back up, as the distribution lines cannot serve the all the load. This will require
Preferred Emergency gear (PE Gear) that will be installed. SCE anticipates it will extend service
from a nearby offsite distribution line or lines onto the project site for these purposes. Actual lines
will be selected based on the available circuit capacity at the time of installation. This will involve
an underground or overhead extension of an existing offsite distribution line. If underground, this
will require trenching, with conduit and cable placed in the ground and will most likely include
underground structures as large as 7 feet wide x 18 feet long x 8 feet deep. If overhead this will
require installation of several distribution wood poles. The heights of the poles are yet to be
determined. The size of the poles would most likely be 45 feet (approx. 7-10 feet underground
and 35 feet above). The number of poles needed would depend on where service would initiate
from. SCE has not studied the possible service locations, but will make every effort to utilize the
nearest location that is technically feasible. The most likely location will be from a underground
feed from a pole just outside the facility the customer would like SCE to connect their emergency
gear requiring a small amount of trenching with conduit. Existing facilities (e.g. poles or
underground structures) will be utilized where possible but could require upgrades to the system,
including the scope mentioned above.
Subtransmission Relocation: To accommodate Poseidon’s proposed construction activities
and facility configuration, SCE will modify or relocate existing overhead facilities located within
and adjacent to Poseidon’s project area. As part of this relocation work, SCE proposes to:
1) Replace the existing 70-foot wood pole 1835824E with a new 65- to 75-foot wood pole or
light weight steel pole to be located approximately 30 to 40 feet west of the existing
location;
2) Replace the existing 65-foot wood pole 1835825E with a new 55- to 65-foot TSP to be
located approximately 50 to 60 feet west of the existing location;
3) Due to the above TSP installation, remove two existing 25-foot wood poles 1141738E and
1718167E and anchors;
4) Replace the existing 50-foot wood pole 1835826E with a new 50- to 60-foot wood pole at
its existing location;

5) Reframe existing poles 1835827E and 1775538E;
6) Reconductor approximately 610 linear feet of the existing 66 kV line between poles
1835826E and 1775538E;
7) Replace the existing 65-foot wood pole 1835752E with a new 65- to 70-foot wood pole to
be located approximately 20 feet south of the existing location; and
8) Install two plate anchors approximately 45 to 60 feet west of existing pole 1789245E on
Poseidon property near the base of the existing berm. Existing pole 1789245E is located
on the Orange County flood control channel levee. The existing pole is supported by guy
wires that are anchored into the berm being removed by Poseidon. SCE will park
equipment on the existing road on the Orange County Flood Control channel levee and
walk into the work area to manually complete the two plate anchor installations.
Note that SCE will install concrete footings for the TSPs and direct bury wood and light weight
steel poles. Due to the high water table in the project area, SCE will install smooth wall or
corrugated caissons to protect the footings.

May 20, 2019
Ms. Phuong Trinh
RGIP Environmental Program Manager
Southern California Edison
Environmental Services
2244 Walnut Grove Ave.,
Rosemead, CA 91770
Office: (626) 302-1350
Mobile: (626) 759-6995
E-mail: Phuong.Trinh@sce.com
Subject: Final Report – CEQA Support – Air Quality and Greenhouse Gas Analysis for
Construction of the Proposed Pura Substation in Huntington Beach, CA
Dear Ms. Trinh:
Yorke Engineering, LLC (Yorke) is pleased to provide this Air Quality and Greenhouse Gas (GHG)
Report. This Air Quality and GHG Report includes emissions estimates, a criteria pollutant analysis,
and a GHG analysis for the construction of Southern California Edison’s (SCE’s) proposed Pura
Substation in Huntington Beach, California (City). These evaluations will support a California
Environmental Quality Act (CEQA) consistency determination. A detailed description of the proposed
work activities has been prepared by SCE (SCE 2019) and is provided in Attachment 1.

PROJECT OVERVIEW
The proposed Pura Substation site is located within the South Coast Air Basin under the jurisdiction of
the South Coast Air Quality Management District (SCAQMD).
The proposed Pura Substation construction is defined by five principal construction activities:
1) Substation (maximum of 66 kV components);
2) Subtransmission Loop-In Line;
3) Subtransmission Relocation (modify or relocate existing overhead facilities: replace poles,
reframe poles, reconductor, remove or install anchors);
4) Distribution (four 12 kV circuits in four underground duct banks); and
5) Telecommunications (fiber optic cable).
Construction data were provided by SCE comprising listings of “Construction Equipment and
Workforce Estimates by Activity” (Attachment 2)1 and the planned timing of those activities for each
of these activities. These data were converted and formatted for direct import into the California
Emissions Estimator Model® (CalEEMod) emissions estimation tool. CalEEMod is a statewide land
1

Attachment 2 includes some slight adjustments that were provided by SCE after the CalEEMod runs were completed, but
the analysis was not redone as the changes would not change the significance level. For instance, in the Subtransmission
Relocation sheet, the “Install Conductor” activity was modified to account for two pulls instead of one. However, this
change to two days would not affect the daily maximum emissions on the one peak day.
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use emissions computer model designed to provide a uniform platform for government agencies, land
use planners, and environmental professionals to quantify potential criteria pollutant and GHG
emissions associated with both construction and operations from a variety of land use projects.
For emissions estimating purposes, construction was assumed to begin in late 2020 (4th quarter) with
completion within one year (2021). The Subtransmission Relocation activities need to occur first and
are not expected to overlap with the other construction activities. At this point, the Subtransmission
Relocation work is tentatively scheduled to start around the end of 2020, and the remaining scope of
work is tentatively scheduled to start around 2022. This analysis assumes all activities overlap and
would be completed within one year. These conservative assumptions were made since the actual
construction schedule may vary.
For this analysis, criteria pollutant mass emissions are quantified on a daily basis. In the SCAQMD,
CEQA significance criteria for construction phases are only given on a daily basis (i.e., pounds per
day). Therefore, construction schedule changes, such as allocating more working days to an activity,
generally do not affect the impact analysis.

ASSUMPTIONS
The following assumptions were used in developing the emission estimates for the proposed Pura
Substation construction using CalEEMod:
▪

Construction data provided by SCE is representative for this type of project (i.e.,
equipment/vehicle description, horsepower rating, fuel type, number of days used, and daily
operating time);

▪

Default off-road equipment load factors contained in CalEEMod were applied to engine
horsepower ratings (if no horsepower rating was provided, the default rating was used);

▪

The peak workforce for an activity was used to estimate commuting emissions from a mix of
passenger vehicles and light trucks contained in CalEEMod;

▪

Peak daily emissions reflect all equipment and vehicles operating for the defined number of
hours on the same day;

▪

Work trucks and vendor trucks were a mix of medium-duty and heavy-duty vehicles based on
the distribution contained in CalEEMod;

▪

Default trip distances contained in CalEEMod were used for commuting, work trucks, and
vendor trucks;

▪

The CalEEMod analysis included construction site watering for fugitive dust control – a
mitigation measure that substantially reduces fugitive dust and is consistent with the SEIR
requirement to water twice daily; and

▪

About one-half of the finished site area will be paved for parking, safety, etc.

LIST OF TABLES
The air quality and GHG emissions impact analyses and results are summarized in the following tables:
▪

Table 1: SCAQMD CEQA Thresholds of Significance

▪

Table 2: Land Use Data for CalEEMod Input – Pura Substation, Huntington Beach
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▪

Table 3: Construction Emissions Summary and Significance Evaluation

▪

Table 4: Mitigated Daily Emissions by Construction Activity

▪

Table 5: Construction Localized Significance Threshold Evaluation

▪

Table 6: Greenhouse Gas Emissions Summary and Significance Evaluation

AIR QUALITY AND GREENHOUSE GAS IMPACTS ANALYSES
The Air Quality Section of Appendix G of the CEQA Guidelines (Environmental Checklist Form)
contains air quality and GHG significance questions. Where applicable, quantitative significance
criteria established by the local air quality management district (AQMD) or air pollution control district
(APCD) may be relied upon to make significance determinations based on mass emissions of criteria
pollutants and GHGs, as determined in this report. The air quality and GHG significance criteria
defined by SCAQMD that are relevant to this substation construction are provided in
Table 1.
Table 1: SCAQMD CEQA Thresholds of Significance
Pollutant
Volatile Organic Compounds (VOC)
Oxides of Nitrogen (NOX)
Carbone Monoxide (CO)
Oxides of Sulfur (SOX)
Respirable Particulate Matter (PM10)
Fine Particulate Matter (PM2.5)
24-hour PM2.5 Increment
24-hour PM10 Increment
Annual PM10 Increment
1-hour NO2 Increment
Annual NO2 Increment
1-hour SO2 Increment
24-hour SO2 Increment
24-hour Sulfate Increment
1-hour CO Increment
8-hour CO Increment
Toxic Air Contaminants (including
carcinogens and non-carcinogens)
Greenhouse Gases (GHG)

Project Construction
Project Operation
lbs/day
lbs/day
75
55
100
55
550
550
150
150
150
150
55
55
3
10.4 µg/m
2.5 µg/m3
10.4 µg/m3
2.5 µg/m3
1.0 µg/m3 annual average
0.18 ppm (state)
0.03 ppm (state) & 0.0534 ppm (federal)
0.25 ppm (state) & 0.075 ppm (federal – 99th percentile)
0.04 ppm (state)
25 µg/m3 (state)
20 ppm (state) & 35 ppm (federal)
9.0 ppm (state/federal)
Maximum Incremental Cancer Risk ≥10 in 1 million
Cancer Burden >0.5 excess cancer cases (in areas ≥1 in 1
million)
Chronic & Acute Hazard Index ≥1.0 (project increment)
10,000 MT/yr CO2e for industrial facilities

Source: SCAQMD 2019; ppm = parts per million, µg/m3 = micrograms per cubic meter; MT/yr = Metric tons per year

Based on information received from SCE and information collected on Google Earth, land use data for
CalEEMod input are presented in Table 2.
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Table 2: Land Use Data for CalEEMod1 Input - Pura Substation, Huntington Beach
Project
Element

Land Use
Type

Land Use
Subtype

Unit
Amount

Size
Metric

Lot Acreage
(footprint)

Square
Feet (est.)

Est. Pop.

Substation

Industrial

General Light
Industry

10.000

1,000 ft2

0.23

10,000

0

Substation

Parking

Other Asphalt
Surfaces

9.600

1,000 ft2

0.22

9,600

0

0.45

19,600

0

Pura Substation Site
1.

CalEEMod version 2016.3.2

Criteria Pollutants from Construction Activities
A project’s construction phase produces many types of emissions, but PM10 and PM2.5 in fugitive dust
and diesel engine exhaust are the pollutants of greatest concern. Fugitive dust emissions can result
from a variety of construction activities, including excavation, grading, demolition, vehicle travel on
paved and unpaved surfaces, and vehicle exhaust. Construction-related emissions can cause substantial
increases in localized concentrations of PM10, as well as affect PM10 compliance with ambient air
quality standards on a regional basis. Particulate emissions from construction activities can lead to
adverse health effects as well as nuisance concerns such as reduced visibility and soiling of exposed
surfaces. The use of diesel-powered construction equipment emits ozone precursors NOx and VOC
(also referred to as reactive organic gases [ROG]), as well as diesel particulate matter (DPM).
DPM is a composite of toxic air contaminants (TACs) containing a variety of hazardous substances.
Large construction projects using multiple large earthmoving equipment are evaluated to determine if
activities may exceed the District’s daily threshold for NOx emissions and could temporarily expose
area residents to hazardous levels of DPM. Use of architectural coatings and other materials associated
with finishing buildings may also emit VOC and TACs. CEQA significance thresholds address the
impacts of construction activity emissions on local and regional air quality. Note, thresholds are also
provided for other potential impacts related to the substation construction, such as lead emissions, odors
and other TACs, although these aspects are not expected to be of concern for these construction
activities.
The SCAQMD’s approach to CEQA analyses of fugitive dust impacts is to require implementation of
effective and comprehensive dust control measures rather than to require detailed quantification of
emissions. PM10 emitted during construction can vary greatly depending on the level of activity, the
specific operations taking place, the equipment being operated, local soils, weather conditions, and
other factors, making quantification difficult. Despite this variability in emissions, experience has
shown that there are several feasible control measures that can be reasonably implemented to
significantly reduce fugitive dust emissions from construction. The SCAQMD has determined that
compliance with Best Management Practices (BMPs), primarily through frequent water application,
constitutes sufficient mitigation to reduce PM10 and PM2.5 impacts to a level considered less than
significant.
Results of Criteria Pollutant Emissions Analyses
Table 3 shows unmitigated and mitigated peak daily criteria construction emissions and
evaluates mitigated emissions against SCAQMD significance thresholds. Table 4 shows a
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breakdown of mitigated daily emissions by construction activity with peak daily emissions
indicated in bold font for correlation with Table 3. CalEEMod output is presented in Attachment
3.
As shown in Tables 3 and 4, mass emissions of criteria pollutants from construction of the Pura
Substation are below applicable SCAQMD emissions significance thresholds (i.e., Less Than
Significant [LTS]).
PROJECTED IMPACT: Less Than Significant
ADDITIONAL MITIGATION: None required
Table 3: Construction Emissions Summary and Significance Evaluation
Unmitigated
lbs/day
4.3
48.9
40.5
0.1
2.5
1.7

Criteria
Pollutants
ROG (VOC)
NOX
CO
SOX
Total PM10
Total PM2.5

Mitigated
lbs/day
4.3
48.9
40.5
0.1
2.2
1.7

Threshold
lbs/day
75
100
550
150
150
55

Significance
LTS
LTS
LTS
LTS
LTS
LTS

Sources: SCAQMD 2019, CalEEMod version 2016.3.2
Notes:
lbs/day are winter or summer maxima for planned land use
Total PM10 / PM2.5 comprises fugitive dust plus engine exhaust
LTS - Less Than Significant

Table 4: Mitigated Daily Emissions by Construction Activity
Criteria
Pollutants
ROG (VOC)
NOX
CO
SOX
Total PM10
Total PM2.5

Substation
lbs/day
3.7
44.4
28.1
0.1*
2.2*
1.7*

SubtransLoop-In Line
lbs/day
2.3
26.6
22.4
0.1
1.3
1.0

SubtransRelo
lbs/day
4.3*
48.9*
40.5*
0.1
1.9
1.6

Sources: Applicant 2019, CalEEMod version 2016.3.2
Notes:
*Numbers in bold in Table 4 indicate mitigated maxima shown in Table 3
lbs/day are winter or summer maxima for planned land use
Total PM10 / PM2.5 comprises fugitive dust plus engine exhaust

Distribution

Telecom

lbs/day
0.7
8.5
4.9
0.0
0.5
0.3

lbs/day
0.3
3.1
3.2
0.0
0.3
0.1
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Localized Significance Threshold Analysis
The SCAQMD’s Localized Significance Threshold (LST) methodology (2008a) was used to analyze
the neighborhood scale impacts of NOX, CO, PM10, and PM2.5 associated with project-specific
emissions. Introduced in 2003, the LST methodology was revised in 2009 to include the PM2.5
significance threshold methodology and update the LST mass rate lookup tables for the new 1-hour
nitrogen dioxide (NO2) standard.
For determining localized air quality impacts from small projects in a defined geographic sourcereceptor area (SRA), the LST methodology provides mass emission rate lookup tables for 1-acre, 2acre, and 5-acre parcels by SRA. The tabulated LSTs represent the maximum mass emissions from a
project that will not cause or contribute to an exceedance of state or national ambient air quality
standards (CAAQS or NAAQS) for the above pollutants and were developed based on ambient
concentrations of these pollutants for each SRA in the South Coast Air Basin (SCAQMD 2008a).
The Pura Substation site is 0.45 acres in source-receptor area Zone 18 – North Coastal Orange County.
Thus, the 1-acre (the smallest category) screening lookup tables were used to evaluate NOx, CO, PM10,
and PM2.5 impacts on nearby receptors. The nearest receptor is over 300 meters away from the Pura
Substation site. However, the impact evaluation was performed using the more conservative distance
of 200 meters for construction (SCAQMD 2008a, 2009).
Results of Localized Significance Threshold Analysis
The LST results provided in Table 5 show that on-site emissions from construction would meet
the LST passing criteria at the nearest receptors. Thus, impacts would be less than significant.
Based on these results, more detailed modeling to determine results to compare to the SCAQMD
concentration-based significance criteria is not needed.
PROJECTED IMPACT: Less Than Significant
ADDITIONAL MITIGATION: None required
Table 5: Construction Localized Significance Threshold Evaluation
Criteria
Pollutants
NOX
CO
PM10
PM2.5

Mitigated
lbs/day
48.9
40.5
2.2
1.7

Threshold
lbs/day
140
2,096
54
22

Percent of
Threshold

Result

35%
2%
4%
8%

Pass
Pass
Pass
Pass

Sources: SCAQMD 2009, CalEEMod version 2016.3.2
Notes:
lbs/day are winter or summer maxima for planned land use
Source Receptor Area - North Coastal Orange County - Zone 18
1-acre area, 200 meters to receptor (actual receptor distance ~300 meters)

Greenhouse Gas Emissions from Construction
Greenhouse gases – primarily carbon dioxide (CO2), methane (CH4), and nitrous (N2O) oxide,
collectively reported as carbon dioxide equivalents (CO2e) – are directly emitted from stationary source
combustion of natural gas in equipment such as water heaters, boilers, process heaters, and furnaces.
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GHGs are also emitted from mobile sources such as on-road vehicles and off-road construction
equipment burning fuels such as gasoline, diesel, biodiesel, propane, or natural gas (compressed or
liquefied). Indirect GHG emissions result from electric power generated elsewhere (i.e., power plants)
used to operate process equipment, lighting, and utilities at a facility. Also, included in GHG
quantification is electric power used to pump the water supply (e.g., aqueducts, wells, pipelines) and
disposal and decomposition of municipal waste in landfills (CARB 2008).
Results of Greenhouse Gas Emissions Analysis
The SCAQMD officially adopted an industrial facility mass emissions threshold of 10,000
metric tons (MT) CO2e per year (SCAQMD 2019). Although a mass emissions threshold of
3,000 metric tons (MT) CO2e per year was proposed for land use (e.g., residential and
commercial) projects (SCAQMD 2008b), a land use threshold has not been adopted in the
SCAQMD.
Using CalEEMod, direct onsite and offsite GHG emissions were estimated for Pura Substation
construction. Table 6 shows unmitigated and mitigated GHG emissions and evaluates mitigated
emissions against the proposed SCAQMD significance threshold. As shown in Table 6,
mitigated GHG emissions are below the proposed GHG significance threshold for land use
projects, i.e., Less Than Significant (LTS).
PROJECTED IMPACT: Less Than Significant
ADDITIONAL MITIGATION: None required
Table 6: Greenhouse Gas Emissions Summary and Significance Evaluation
Greenhouse
Gases

Unmitigated

Mitigated

MT/yr
690
0.2
0
695

MT/yr
690
0.2
0
695

CO2
CH4
N2O
CO2e

Proposed
Threshold
MT/yr
—
—
—
3,000

Significance
—
—
—
LTS

Sources: SCAQMD 2008b, CalEEMod version 2016.3.2
Notes:
Comprises aggregated GHG emissions for the entire construction phase conducted within 1 year
LTS - Less Than Significant

DISCUSSION
The results of the above analyses show that construction of the Pura Substation would not cause
significant impacts to air quality or related to GHG emissions. This conclusion is true even though
several conservative assumptions, such as all work activities overlapping in the same year and assuming
receptors are closer than actual in the LST analysis.
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CLOSING
Thank you very much for the opportunity to be of assistance to Environmental Intelligence, LLC and
SCE. Should you have any questions, please contact me or Sara Head at (805) 376-0088.
Sincerely,

Bradford Boyes, BSEnvE, MBA, QEP
Senior Engineer
Yorke Engineering, LLC
BBoyes@YorkeEngr.com
cc:

Sara Head, QEP, Yorke Engineering, LLC

Enclosures/Attachments:
1. SCE Electrical Substation and Connections Detailed Description
2. Construction Equipment and Workforce Estimates by Activity
3. CalEEMod Outputs

ATTACHMENT 1 – SCE ELECTRICAL SUBSTATION AND CONNECTIONS
DETAILED DESCRIPTION

SCE Electrical Substation and Connections Detailed Description
May 2019
Electrical Substation (currently proposed to be named the “Pura Substation”)
(approximately 140 feet x 140 feet wide x 39 feet high; 19,600 square feet): A substation will
be constructed on site to provide electrical services for the proposed project. The proposed
substation will occupy approximately 19,600 square feet and will be located immediately west of
Poseidon’s reverse osmosis building and north of Poseidon’s electrical building. A clear area
around the perimeter of the substation measuring approximately 10 feet wide would be
maintained for safety and security purposes. The 10 feet wide perimeter is included in the 19,600
square feet. (See Pura Substation Overview Map)
The on-site substation will include a 66 kV switch rack, approximately 48 feet long by 48 feet wide
by 29 feet high, consisting of four 66 kV SF6 gas circuit breakers, eight three-phase disconnect
switches, twelve 66 kV surge arresters, and six 66 kV voltage transformers. The substation will
include two 28 MVA transformer banks with associated 39 feet high dead-end structures 1 on site
to convert 66 kV to 12 kV, providing four 12 kV circuits to serve customer loads. The substation
will also include a 12 kV switch rack, consisting of four 12 feet long by 12 feet wide by 20 feet
high box type steel rack structures, four 17 kV circuit breakers, thirty-six disconnect switches, four
25 kVA transformers, and twelve 15 kV surge arresters. Equipment containing oil will be placed
within a containment area per a Spill Prevention, Control, and Countermeasures Plan, as required
by Title 40 CFR Section 112.7. An approximate 20-foot x 30-foot mechanical electrical equipment
room will be constructed on site to support substation components and will include switches, relay
equipment, alarms, a remote terminal unit, battery, HVAC units, and AC and DC distribution
panels. The substation will be bounded by a minimum 8-foot-tall chain-link fence with barbed wire.
Related Work at Other Substations (Huntington Beach 66 kV Substation): Line protection
relays on the existing Hamilton 66 kV line position will be upgraded to match the relays to be
installed at the new Pura Substation. This upgrade requires the removal of existing GCX and
JBCG relays and the installation of a new SEL – 311L with digital channel to Pura Substation.
Subtransmission Loop-In Line: The on-site substation will require a looped connection to the
existing Hamilton – Huntington Beach 66 kV line located to the northwest of the substation to form
the new Huntington Beach-Pura 66 kV line and the new Hamilton-Pura 66 kV line.
The tie-in from the existing 66 kV line to the proposed substation will be constructed underground
by replacing one existing 80-foot fiberglass pole (4329694E) and one existing 70-foot wood pole
(1145727E) located north of Edison Drive within SCE’s existing right-of-way with two
approximately 75-foot riser Tubular Steel Poles (TSP). At these locations, the HamiltonHuntington Beach 66 kV line would be split to form the Huntington Beach-Pura 66 kV line and the
Hamilton-Pura 66 kV line. These two new 66 kV lines would each be located in new underground
duct banks that would cross underneath Edison Drive via trenching and head south toward the
substation for approximately 550 linear feet per 66 kV line (approximately 1,100 linear feet total).
SCE would install pedestal supports in the proposed Pura Substation to transfer the underground
conductors to an overhead configuration into the substation rack positions. Two 10-foot by 20foot by 9.5-foot underground vault structures would be installed along the loop-in line alignment
to provide access for routine maintenance. Approximately 290 feet of the existing HamiltonHuntington Beach 66 kV line overhead conductors and two existing 55-foot supporting wood poles
(4698376E and 4698377E) would be removed, while approximately 140 feet of 66 kV overhead
1

The dead-end structure height is in accordance with SCE standards. The height has remained the same since
preparation of the May 2012 detailed description and has been added to this description for clarity.

conductors would be installed to extend the Huntington Beach-Pura 66 kV line to an existing but
newly reframed wood pole (1835754E). Please refer to the enclosed map that reflects the two 66
kV line arrangement.
Distribution: SCE will construct four 12 kV circuits between the Pura Substation 12 kV switch
rack and Poseidon’s 12 kV switchgear located in Poseidon’s electrical building. To support this
work, SCE will construct four underground duct banks from the Pura Substation 12 kV switch rack
to approximately five feet outside of Pura Substation, where the duct banks would adjoin
Poseidon’s underground structures. SCE will then install the full cable length between the Pura
Substation 12 kV switch rack and Poseidon’s 12 kV switchgear within a combination of SCEconstructed and Poseidon-constructed underground structures.
Telecommunications: SCE will need to install fiber optic (FO) terminal equipment, lightwave,
channel banks and associated equipment to connect the proposed Pura Substation to SCE’s
planned telecommunications system at Huntington Beach 66 kV Substation, Hamilton Substation,
and Ellis Substation.
Taps into Pura Substation. Two taps are proposed to be installed for FO cable into the
proposed Pura Substation. Both taps would involve new underground FO cable, conduit and
structures, as described below.
Tap #1. Starting from the northwest side of the proposed Pura Substation, trench and
install approximately 140 feet of underground FO cable and conduit west to a new
manhole. Continue north approximately 130 feet, trenching and installing underground
FO cable and conduit. Continue east approximately 120 feet, trenching and installing
underground FO cable and conduit. Continue north approximately 420 feet, trenching
and installing underground FO cable and conduit to new riser pole and new splice
location for Tap #1.
Tap #2. Starting from the west side of the proposed Pura Substation, trench and install
approximately 50 feet of underground FO cable and conduit west to outside of the
substation fence. Continue south approximately 60 feet, trenching and installing
underground FO cable and conduit. Continue west approximately 100 feet, trenching
and installing underground FO cable and conduit to a new manhole. From the manhole
continue south approximately 370 feet, trenching and installing underground FO cable
and conduit. Continue west approximately 60 feet, trenching and installing
underground FO cable and conduit to the existing Huntington Beach 66 kV Substation
communications room.
SCE will also trench and install approximately 100 feet of underground conduit between the
two proposed manholes for potential future use. SCE may also trench and install underground
FO cable and conduit from Pura Substation to Poseidon’s electrical building. All work to be
done in the City of Huntington Beach.
Subtransmission Relocation: To accommodate Poseidon’s proposed construction activities
and facility configuration, SCE will modify or relocate existing overhead facilities located within
and adjacent to Poseidon’s project area. As part of this relocation work, SCE proposes to:

1) Replace the existing 70-foot wood pole 1835824E with a new 65- to 75-foot wood pole or
light weight steel pole to be located approximately 30 to 40 feet west of the existing
location;
2) Replace the existing 65-foot wood pole 1835825E with a new 55- to 65-foot TSP to be
located approximately 50 to 60 feet west of the existing location;
3) Due to the above TSP installation, remove two existing 25-foot wood poles 1141738E and
1718167E and anchors;
4) Replace the existing 50-foot wood pole 1835826E with a new 50- to 60-foot wood pole at
its existing location;
5) Reframe existing poles 1835827E and 1775538E;
6) Reconductor approximately 610 linear feet of the existing 66 kV line between poles
1835826E and 1775538E;
7) Replace the existing 65-foot wood pole 1835752E with a new 65- to 70-foot wood pole to
be located approximately 20 feet south of the existing location; and
8) Install two plate anchors approximately 45 to 60 feet west of existing pole 1789245E on
Poseidon property near the base of the existing berm. Existing pole 1789245E is located
on the Orange County flood control channel levee. The existing pole is supported by guy
wires that are anchored into the berm being removed by Poseidon. SCE will park
equipment on the existing road on the Orange County Flood Control channel levee and
walk into the work area to manually complete the two plate anchor installations.
Note that SCE will install concrete footings for the TSPs and direct bury wood and light weight
steel poles. Due to the high water table in the project area, SCE will install smooth wall or
corrugated caissons to protect the footings.
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ATTACHMENT 2 – CONSTRUCTION EQUIPMENT AND WORKFORCE
ESTIMATES BY ACTIVITY

Pura Substation Project

CONSTRUCTION EQUIPMENT & WORKFORCE ESTIMATES BY ACTIVITY
Construct 66/12 kV Substation
WORK ACTIVITY
ACTIVITY PRODUCTION
Estimated
Probable
Primary
Horse-Power Fuel Type Equipment
Quantity Estimated Workforce
Primary Equipment Description
Grading Element (N/A to be completed by customer)
5
Driven Piles Activities
1-Ton Crew Cab, 4x4
300
Diesel
1
Truck or Crawler Crane
280
Diesel
1
Impact Hammer
N/A
Diesel
1
Forklift
185
Diesel
1
4
Fencing Element
Bobcat
75
Gas/Diesel
1
Flatbed Truck
180
Gas
2
Crew Trucks
180
Gas
1
Foreman Truck
180
Gas
1
8
Civil Element
Office Trailer
0
Electric
1
Driller
350
Diesel
1
Excavator
85
Gas/Diesel
2
Dump Trucks
180
Diesel
1
Cement Truck
180
Diesel
2
Skip Loader
350
Diesel
1
Water Truck
180
Diesel
1
Forklift
75
Propane
1
Bobcat
75
Diesel
1
Tool Truck
180
Gas
1
8
Electrical Element
Office Trailer
0
Electric
1
Reach Manlift
75
Diesel
1
Manlifts
75
Diesel
2
Pickup Trucks
180
Gas/Diesel
2
14 Ton Crane
180
Gas/Diesel
1
Crew Trucks
180
Gas/Diesel
2
150-ton Crane
250
Diesel
1
Forklift
75
Propane
1
Wiring
2
Wiring Truck
180
Gas
1
Pickup Truck
180
Gas
1
MEER
4
Carry-all
180
Gas/Diesel
1
Stake Truck
180
Gas
1
Wiring Truck
180
Diesel
1
30 Ton Crane
200
Diesel
1
Maintenance Element
2
Foreman Truck
180
Gas/Diesel
1
Crew Trucks
180
Gas/Diesel
2
Gas/Processing Trailer
0
Electric
2
Test Element
4
Crew Truck
180
Gas/Diesel
1
Asphalting
6
Paving Roller
200
Diesel
2
Asphalt Paver
250
Diesel
1
Stake Truck
180
Gas
1
Tractor
85
Diesel
1
Dump Truck
180
Diesel
1
Crew Trucks
180
Gas
2
Asphalt Curb Machine
250
Diesel
1
Survey
2
Survey Trucks
180
Gas
2

Estimated
Schedule
(Days)
30
30
30
30
30
10
10
10
10
10
50
50
50
50
50
50
50
50
50
50
50
60
60
60
60
60
60
60
2
60
60
60
60
10
10
10
10
2
40
40
40
20
60
60
15
15
15
15
15
15
15
5
5
5

Duration of Use
(Hrs/Day)

4
8
8
4
5
2
4
4
8
4
5
2
3
3
3
4
6
3
8
4
4
2
6
3
6
3
3
3
3
2
2
6
2
4
8
3
4
4
4
3
3
2
4
4

Estimated
Production
Per Day

Pura Substation Project

CONSTRUCTION EQUIPMENT & WORKFORCE ESTIMATES BY ACTIVITY
Construct Double Circuit UG 66 kV T/L
WORK ACTIVITY
ACTIVITY PRODUCTION
Primary Equipment Description
Install TSP Foundations
1-Ton Crew Cab, 4x4
Boom/Crane Truck
Drill Rig
Backhoe/Front Loader
Dump Truck
Concrete Mixer Truck
Concrete Pump
Vac Truck
TSP Riser Haul
3/4-Ton Truck, 4x4
Boom/Crane Truck Manitex
Flat Bed Pole Truck
TSP Riser Assembly
3/4-Ton Truck, 4x4
1-Ton Crew Cab, 4x4
Boom/Crane Truck
TSP Riser Erection
3/4-Ton Truck, 4x4
1-Ton Crew Cab, 4x4
Bucket Truck
Heavy Line Truck
Torquing Device
Oiler's Support Truck
200-Ton Crane
Transfer/ Splice Conductor
1-Ton Crew Cab, 4x4
Bucket/Truck
Heavy Line Truck
Static Truck/ Tensioner
Remove Existing Conductor
1-Ton Crew Cab, 4x4
Bucket Truck
V- Groove Puller
3 Drum Sock Line Puller
Vault Installation
1-Ton Truck, 4x4
Backhoe/Front Loader
Excavator
Dump Truck
Water Truck
Crane (L)
Concrete Mixer Truck
Lowboy Truck/Trailer
Vac Truck
Flat Bed Truck/Trailer
Duct Bank Installation
1-Ton Truck, 4x4
Compressor Trailer
Backhoe/Front Loader
Dump Truck
Pipe Truck/Trailer
Water Truck
Concrete Mixer Truck
Flat Bed Truck/Trailer
Lowboy Truck/Trailer
Install Underground Cable
1-Ton Truck, 4x4
Manlift/Bucket Truck
Boom/Crane Truck
Wire Truck/Trailer
Lowboy Truck/Trailer

Estimated
Probable
Primary
Horse-Power Fuel Type Equipment
Quantity Estimated Workforce
7
300
Diesel
1
350
Diesel
1
350
Diesel
1
125
Diesel
1
350
Diesel
1
350
Diesel
1
60
Diesel
1
125
Diesel
1
4
350
Diesel
1
350
Diesel
1
400
Diesel
1
10
275
Diesel
1
300
Diesel
1
350
Diesel
1
10
275
Diesel
1
300
Diesel
1
250
Diesel
2
450
Diesel
1
50
Gas
1
400
Diesel
1
650
Diesel
1
10
300
Diesel
1
250
Diesel
2
450
Diesel
1
350
Diesel
1
10
300
Diesel
1
250
Diesel
2
300
Diesel
1
300
Diesel
1
8
300
Diesel
1
125
Diesel
1
250
Diesel
1
350
Diesel
1
300
Diesel
1
500
Diesel
1
350
Diesel
1
450
Diesel
1
125
Diesel
1
400
Diesel
1
8
300
Diesel
1
60
Diesel
1
125
Diesel
1
350
Diesel
1
275
Diesel
1
300
Diesel
1
350
Diesel
1
400
Diesel
1
450
Diesel
1
10
300
Diesel
1
250
Diesel
2
350
Diesel
2
350
Diesel
1
450
Diesel
3

Estimated
Schedule
(Days)
6
6
6
6
6
6
6
6
6
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
2
2
2
2
2
2
2
2
3
3
3
3
3
2
2
2
2
2
6
6
6
6
6
6
6
6
6
6
6
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
7.5
9
9
9
9
9
9

Duration of Use
(Hrs/Day)

Estimated
Production
Per Day
2 TSPs

2
4
8
2
2
2
4
8
2 TSPs
2
2
2

1 TSP/Day
2 TSPs

2
2
1

1 TSP/Day
2 TSPs

2
2
8
2
1
2
4

1 TSP/Day

3 Spans
2
8
8
6

6 Wires/Span
0.5 Ckt Miles DC

2
8
8
8
2 Vaults
2
6
6
6
6
4
2
4
8
4

.33/day

1,500 feet
2
2
6
6
4
6
2
5
5

200ft./Day

1,500 feet
2
8
8
8
4

Pura Substation Project

CONSTRUCTION EQUIPMENT & WORKFORCE ESTIMATES BY ACTIVITY
Relocate Double-Circuit 66 kV T/L
WORK ACTIVITY
ACTIVITY PRODUCTION
Estimated
Primary Equipment Description
Install TSP Foundations
1-Ton Crew Cab, 4x4
Boom/Crane Truck
Drill Rig
Backhoe/Front Loader
Dump Truck
Concrete Mixer Truck
Vac Truck
Concrete Pump
TSP Haul
3/4-Ton Truck, 4x4
Boom/Crane Truck Manitex
Flat Bed Pole Truck
TSP Assembly
3/4-Ton Truck, 4x4
1-Ton Crew Cab, 4x4
Boom/Crane Truck Manitex
TSP Erection
3/4-Ton Truck, 4x4
1-Ton Crew Cab, 4x4
Bucket Truck
Heavy Line Truck
Torquing Device
Oiler's Support Truck
200-Ton Crane
Install Conductor
1-Ton Crew Cab, 4x4
Bucket/Truck
Heavy Line Truck
Boom/Crane Truck Manitex
3 Drum Sock Line Puller
Static Truck/ Tensioner
Transfer/ Splice Conductor
1-Ton Crew Cab, 4x4
Bucket/Truck
Heavy Line Truck
Static Truck/ Tensioner
Remove Existing Conductor
1-Ton Crew Cab, 4x4
Bucket Truck
V- Groove Puller
3 Drum Sock Line Puller
Install Wood Pole
1-Ton Truck, 4x4
Manlift/Bucket Truck
Auger Truck
Extendable Flat Bed Pole Truck
Remove Wood Poles
1-Ton Crew Cab, 4x4
Bucket Truck
Auger/Line Truck
Backhoe/Front Loader
Install Anchor Plates
3/4-Ton Truck, 4x4
1-Ton Crew Cab, 4x4
Boom/Crane Truck Manitex

Probable

Primary

Horse-Power Fuel Type Equipment
Quantity Estimated Workforce
6
300
Diesel
1
350
Diesel
1
350
Diesel
1
125
Diesel
1
350
Diesel
1
350
Diesel
1
125
Diesel
1
60
Diesel
1
4
350
Diesel
1
350
Diesel
1
400
Diesel
1
10
275
Diesel
1
300
Diesel
1
450
Diesel
1
10
275
Diesel
1
300
Diesel
1
250
Diesel
2
450
Diesel
1
50
Gas
1
400
Diesel
1
650
Diesel
1
10
300
Diesel
1
250
Diesel
2
450
Diesel
1
Diesel
1
450
300
Diesel
1
350
Diesel
1
10
300
Diesel
1
250
Diesel
2
450
Diesel
1
350
Diesel
1
10
300
Diesel
1
250
Diesel
2
300
Diesel
1
300
Diesel
1
10
300
Diesel
2
350
Diesel
2
210
Diesel
2
400
Diesel
1
10
300
Diesel
1
250
Diesel
2
210
Diesel
1
120
Diesel
1
10
275
Diesel
1
300
Diesel
1
450
Diesel
1

Estimated

Duration of Use

Estimated

Schedule
(Days)
3
3
3
3
3
3
3
3
3
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
1
1
1
1
1
1
1
1
1
1
3
3
3
3
3
3
3
3
3
3
4
1
1
1

(Hrs/Day)

Production
Per Day
1 TSP

2
4
8
2
2
2
8
4
1 TSP
2
2
2

1 TSP/Day
1 TSP

2
2
1

1 TSP/Day
1 TSP

2
2
8
2
1
2
4

1 TSP/Day

2 Pull
2
8
2
4
8
8

3 Wires/Pull

1 Span
2
8
8
6

6 Wires/Span
0.5 Ckt Miles DC

2
8
8
8
3 Poles
2
8
8
4
6 Poles
2
8
4
4
4 Anchors
1
1
1

1/Day

Pura Substation Project
CONSTRUCTION EQUIPMENT & WORKFORCE ESTIMATES BY ACTIVITY
Install 12 kV Underground Cable
WORK ACTIVITY
ACTIVITY PRODUCTION
Estimated
Probable
Primary
Horse-Power Fuel Type Equipment
Quantity Estimated Workforce
Primary Equipment Description
Install Ducts and Structures (N/A to be completed by customer)
5
Pull 12 kV cable through duct (Single Conductor Crew)
1-Ton Crew Cab, 4x4
385
Gas
1
Rodder Truck
450
Diesel
1
Flatbed Truck with Cable Dolly
Primary conductor termination
1-Ton Crew Cab, 4x4
Underground Splicing Van

450

Diesel
Gas
Diesel

1
3

Duration of Use
(Hrs/Day)

Estimated
Production
Per Day

8
8
8

Two 12 kV
distribution circuits
per day (assuming
200 feet pull lengths).

4
8

One 3 phase 12 kV
circuit per day

2
2

1
7

385
330

Estimated
Schedule
(Days)

3
3

Pura Substation Project
CONSTRUCTION EQUIPMENT & WORKFORCE ESTIMATES BY ACTIVITY
Construct Underground Telecom
WORK ACTIVITY
ACTIVITY PRODUCTION
Estimated
Horse-Power
Primary Equipment Description
TELECOM Underground Duct and Substructure Installation
Splice Box and Trenching
1-Ton Crew Cab, 4x4 (Foremans Truck)
Dump Truck
Backhoe
Concrete Truck
Install Underground Fiber-optics
1-Ton Crew Cab, 4x4
Telsta Truck
Bucket/Truck

Probable
Primary
Fuel Type Equipment
Quantity

Estimated Workforce
5

300
350
125
350

Diesel
Diesel
Diesel
Diesel

1
1
1
1

300
300
300

Diesel
Diesel
Diesel

1
1
1

5

Estimated
Schedule
(Days)
7
7
7
7
7
10
10
10
10

Duration of Use
(Hrs/Day)

Estimated
Production
Per Day

2
6
6
4

400ft./Day

2
3
4

1,000ft./Day
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SCE Pura Substation, Huntington Beach
South Coast AQMD Air District, Summer

1.0 Project Characteristics
1.1 Land Usage
Land Uses

Size

Metric

Lot Acreage

Floor Surface Area

Population

General Light Industry

10.00

1000sqft

0.23

10,000.00

0

Other Asphalt Surfaces

9.60

1000sqft

0.22

9,600.00

0

1.2 Other Project Characteristics
Urbanization

Urban

Climate Zone

8

Utility Company

Southern California Edison

CO2 Intensity
(lb/MWhr)

702.44

Wind Speed (m/s)

CH4 Intensity
(lb/MWhr)

1.3 User Entered Comments & Non-Default Data

2.2

0.029

Precipitation Freq (Days)

31

Operational Year

2023

N2O Intensity
(lb/MWhr)

0.006
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SCE Pura Substation, Huntington Beach - South Coast AQMD Air District, Summer
Project Characteristics Land Use Construction Phase - Daily emissions only
Grading Trips and VMT - per Applicant (maxima)
Vehicle Trips - Construction only
Consumer Products - Construction only
Area Coating - Construction only
Landscape Equipment - Construction only
Energy Use - Construction only
Water And Wastewater - Construction only
Solid Waste - Construction only
Construction Off-road Equipment Mitigation Area Mitigation Road Dust - Construction only
Vehicle Emission Factors Vehicle Emission Factors Vehicle Emission Factors Woodstoves - Construction only
Table Name

Column Name

Default Value

New Value

tblAreaCoating

Area_Nonresidential_Exterior

5000

0

tblAreaCoating

Area_Nonresidential_Interior

15000

0

tblAreaCoating

Area_Parking

576

0

tblConstructionPhase

NumDays

2.00

1.00

tblConstructionPhase

PhaseEndDate

10/5/2020

10/8/2020

tblConstructionPhase

PhaseEndDate

10/6/2020

10/5/2020
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SCE Pura Substation, Huntington Beach - South Coast AQMD Air District, Summer
tblConstructionPhase

PhaseEndDate

10/8/2020

10/9/2020

tblConstructionPhase

PhaseEndDate

10/9/2020

10/6/2020

tblConstructionPhase

PhaseStartDate

10/5/2020

10/8/2020

tblConstructionPhase

PhaseStartDate

10/6/2020

10/5/2020

tblConstructionPhase

PhaseStartDate

10/8/2020

10/9/2020

tblConstructionPhase

PhaseStartDate

10/9/2020

10/6/2020

tblConsumerProducts

ROG_EF

1.98E-05

1E-07

tblConsumerProducts

ROG_EF_Degreaser

3.542E-07

1E-10

tblConsumerProducts

ROG_EF_PesticidesFertilizers

5.152E-08

1E-11

tblEnergyUse

LightingElect

2.99

0.00

tblEnergyUse

NT24E

3.83

0.00

tblEnergyUse

NT24NG

6.86

0.00

tblEnergyUse

T24E

1.63

0.00

tblEnergyUse

T24NG

14.04

0.00

tblGrading

MaterialExported

0.00

30.00

tblGrading

MaterialExported

0.00

60.00

tblGrading

MaterialExported

0.00

20.00

tblGrading

MaterialExported

0.00

60.00

tblGrading

MaterialImported

0.00

30.00

tblGrading

MaterialImported

0.00

60.00

tblGrading

MaterialImported

0.00

20.00

tblGrading

MaterialImported

0.00

60.00

tblLandscapeEquipment

NumberSummerDays

250

1

tblOffRoadEquipment

HorsePower

97.00

350.00

tblOffRoadEquipment

HorsePower

97.00

85.00

tblOffRoadEquipment

HorsePower

97.00

125.00

tblOffRoadEquipment

HorsePower

97.00

125.00
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SCE Pura Substation, Huntington Beach - South Coast AQMD Air District, Summer
tblOffRoadEquipment

HorsePower

97.00

125.00

tblOffRoadEquipment

HorsePower

97.00

125.00

tblOffRoadEquipment

HorsePower

97.00

120.00

tblOffRoadEquipment

HorsePower

97.00

125.00

tblOffRoadEquipment

HorsePower

63.00

75.00

tblOffRoadEquipment

HorsePower

63.00

75.00

tblOffRoadEquipment

HorsePower

78.00

60.00

tblOffRoadEquipment

HorsePower

221.00

350.00

tblOffRoadEquipment

HorsePower

221.00

350.00

tblOffRoadEquipment

HorsePower

221.00

210.00

tblOffRoadEquipment

HorsePower

221.00

210.00

tblOffRoadEquipment

HorsePower

221.00

350.00

tblOffRoadEquipment

HorsePower

231.00

180.00

tblOffRoadEquipment

HorsePower

231.00

250.00

tblOffRoadEquipment

HorsePower

231.00

200.00

tblOffRoadEquipment

HorsePower

231.00

280.00

tblOffRoadEquipment

HorsePower

231.00

650.00

tblOffRoadEquipment

HorsePower

231.00

500.00

tblOffRoadEquipment

HorsePower

231.00

650.00

tblOffRoadEquipment

HorsePower

158.00

85.00

tblOffRoadEquipment

HorsePower

158.00

250.00

tblOffRoadEquipment

HorsePower

89.00

185.00

tblOffRoadEquipment

HorsePower

88.00

50.00

tblOffRoadEquipment

HorsePower

88.00

300.00

tblOffRoadEquipment

HorsePower

88.00

300.00

tblOffRoadEquipment

HorsePower

88.00

350.00

tblOffRoadEquipment

HorsePower

88.00

350.00
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SCE Pura Substation, Huntington Beach - South Coast AQMD Air District, Summer
tblOffRoadEquipment

HorsePower

88.00

50.00

tblOffRoadEquipment

HorsePower

88.00

300.00

tblOffRoadEquipment

HorsePower

88.00

450.00

tblOffRoadEquipment

HorsePower

168.00

180.00

tblOffRoadEquipment

HorsePower

132.00

250.00

tblOffRoadEquipment

HorsePower

132.00

250.00

tblOffRoadEquipment

HorsePower

84.00

60.00

tblOffRoadEquipment

HorsePower

84.00

60.00

tblOffRoadEquipment

HorsePower

80.00

200.00

tblOffRoadEquipment

HorsePower

65.00

75.00

tblOffRoadEquipment

HorsePower

65.00

75.00

tblOffRoadEquipment

UsageHours

8.00

3.00

tblOffRoadEquipment

UsageHours

8.00

3.00

tblOffRoadEquipment

UsageHours

8.00

2.00

tblOffRoadEquipment

UsageHours

8.00

6.00

tblOffRoadEquipment

UsageHours

8.00

6.00

tblOffRoadEquipment

UsageHours

8.00

2.00

tblOffRoadEquipment

UsageHours

8.00

4.00

tblOffRoadEquipment

UsageHours

8.00

6.00

tblSolidWaste

SolidWasteGenerationRate

12.40

0.00

tblTripsAndVMT

VendorTripNumber

0.00

12.00

tblTripsAndVMT

VendorTripNumber

0.00

16.00

tblTripsAndVMT

VendorTripNumber

0.00

12.00

tblTripsAndVMT

VendorTripNumber

0.00

28.00

tblTripsAndVMT

VendorTripNumber

0.00

12.00

tblTripsAndVMT

WorkerTripNumber

53.00

16.00

tblTripsAndVMT

WorkerTripNumber

35.00

20.00
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SCE Pura Substation, Huntington Beach - South Coast AQMD Air District, Summer
tblTripsAndVMT

WorkerTripNumber

65.00

20.00

tblTripsAndVMT

WorkerTripNumber

3.00

14.00

tblTripsAndVMT

WorkerTripNumber

5.00

10.00

tblVehicleTrips

ST_TR

1.32

0.00

tblVehicleTrips

SU_TR

0.68

0.00

tblVehicleTrips

WD_TR

6.97

0.00

tblWater

IndoorWaterUseRate

2,312,500.00

0.00

2.0 Emissions Summary
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SCE Pura Substation, Huntington Beach - South Coast AQMD Air District, Summer

2.1 Overall Construction (Maximum Daily Emission)
Unmitigated Construction

ROG

NOx

CO

SO2

Fugitive
PM10

Year

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

2020

4.2994

48.8509

40.5019

0.1206

0.7382

1.7568

2.4950

0.1219

1.6165

1.7384

0.0000

11,706.77
32

11,706.77
32

3.5743

0.0000

11,796.130
0

Maximum

4.2994

48.8509

40.5019

0.1206

0.7382

1.7568

2.4950

0.1219

1.6165

1.7384

0.0000

11,706.77
32

11,706.77
32

3.5743

0.0000

11,796.13
00

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

Mitigated Construction

ROG

NOx

Year

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

lb/day

2020

4.2994

48.8509

40.5019

0.1206

0.4439

1.7568

2.2007

0.0931

1.6165

1.7064

0.0000

11,706.773 11,706.773
2
2

3.5743

0.0000

11,796.130
0

Maximum

4.2994

48.8509

40.5019

0.1206

0.4439

1.7568

2.2007

0.0931

1.6165

1.7064

0.0000

11,706.77
32

3.5743

0.0000

11,796.13
00

CH4

N20

CO2e

0.00

0.00

0.00

Percent
Reduction

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

0.00

0.00

0.00

0.00

39.88

0.00

11.80

23.62

0.00

1.84

0.00

11,706.77
32

NBio-CO2 Total CO2

0.00

0.00
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SCE Pura Substation, Huntington Beach - South Coast AQMD Air District, Summer

2.2 Overall Operational
Unmitigated Operational

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Area

1.1900e003

2.0000e005

2.0000e003

0.0000

1.0000e005

1.0000e005

1.0000e005

1.0000e005

4.2900e003

4.2900e003

1.0000e005

4.5700e003

Energy

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Mobile

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Total

1.1900e003

2.0000e005

2.0000e003

0.0000

0.0000

1.0000e005

1.0000e005

0.0000

1.0000e005

1.0000e005

4.2900e003

4.2900e003

1.0000e005

0.0000

4.5700e003

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

0.0000

0.0000

0.0000

Mitigated Operational

ROG

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

lb/day

Area

1.1900e003

2.0000e005

2.0000e003

0.0000

1.0000e005

1.0000e005

1.0000e005

1.0000e005

4.2900e003

4.2900e003

1.0000e005

Energy

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Mobile

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Total

1.1900e003

2.0000e005

2.0000e003

0.0000

0.0000

1.0000e005

1.0000e005

0.0000

1.0000e005

1.0000e005

4.2900e003

4.2900e003

1.0000e005

4.5700e003
0.0000

0.0000

0.0000

0.0000

4.5700e003
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SCE Pura Substation, Huntington Beach - South Coast AQMD Air District, Summer

Percent
Reduction

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

NBio-CO2 Total CO2

0.00

0.00

CH4

N20

CO2e

0.00

0.00

0.00

3.0 Construction Detail
Construction Phase
Phase
Number

Phase Name

Phase Type

Start Date

End Date

Num Days
Week

Num Days

Phase Description

1

Substation

Grading

10/5/2020

10/5/2020

5

1 Construct 66/12 kV Substation

2

Subtrans-AF

Site Preparation

10/6/2020

10/6/2020

5

1 Install Double-Circuit UG 66 kV T/L

3

Subtrans-Relo

Site Preparation

10/7/2020

10/7/2020

5

1 Relocate Double-Circuit 66 kV T/L

4

Distribution

Site Preparation

10/8/2020

10/8/2020

5

1 Install 12 kV Underground Cable

5

Telecom

Site Preparation

10/9/2020

10/9/2020

5

1 Install Underground Telecom

Acres of Grading (Site Preparation Phase): 0
Acres of Grading (Grading Phase): 0
Acres of Paving: 0.22
Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0 (Architectural
Coating ±sqft)
OffRoad Equipment
Phase Name

Offroad Equipment Type

Amount

Usage Hours

Horse Power

Load Factor

Substation

Cranes

1

6.00

180

0.29

Substation

Cranes

1

6.00

250

0.29

Substation

Cranes

1

6.00

200

0.29

Substation

Paving Equipment

1

4.00

250

0.36

Substation

Paving Equipment

1

4.00

250

0.36
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SCE Pura Substation, Huntington Beach - South Coast AQMD Air District, Summer
Substation

Skid Steer Loaders

1

5.00

75

0.37

Substation

Skid Steer Loaders

1

6.00

75

0.37

Substation

Other Material Handling Equipment

1

3.00

180

0.40

Substation

Bore/Drill Rigs

1

4.00

350

0.50

Substation

Excavators

2

5.00

85

0.38

Substation

Forklifts

1

4.00

185

0.20

Substation

Other Construction Equipment

1

8.00

172

0.42

Substation

Aerial Lifts

2

4.00

75

0.31

Substation

Rollers

2

4.00

200

0.38

Substation

Aerial Lifts

1

4.00

75

0.31

Substation

Tractors/Loaders/Backhoes

1

3.00

350

0.37

Substation

Tractors/Loaders/Backhoes

1

3.00

85

0.37

Substation

Cranes

1

8.00

280

0.29

Subtrans-AF

Cranes

1

4.00

650

0.29

Subtrans-AF

Tractors/Loaders/Backhoes

1

2.00

125

0.37

Subtrans-AF

Tractors/Loaders/Backhoes

1

6.00

125

0.37

Subtrans-AF

Tractors/Loaders/Backhoes

1

6.00

125

0.37

Subtrans-AF

Aerial Lifts

2

8.00

63

0.31

Subtrans-AF

Air Compressors

1

2.00

60

0.48

Subtrans-AF

Pumps

1

4.00

60

0.74

Subtrans-AF

Cranes

1

4.00

500

0.29

Subtrans-AF

Bore/Drill Rigs

1

8.00

350

0.50

Subtrans-AF

Excavators

1

6.00

250

0.38

Subtrans-AF

Aerial Lifts

2

8.00

63

0.31

Subtrans-AF

Other General Industrial Equipment

1

1.00

50

0.34

Subtrans-Relo

Cranes

1

4.00

650

0.29

Subtrans-Relo

Other General Industrial Equipment

1

8.00

300

0.34
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SCE Pura Substation, Huntington Beach - South Coast AQMD Air District, Summer
Subtrans-Relo

Other General Industrial Equipment

1

8.00

300

0.34

Subtrans-Relo

Bore/Drill Rigs

2

8.00

210

0.50

Subtrans-Relo

Bore/Drill Rigs

1

4.00

210

0.50

Subtrans-Relo

Tractors/Loaders/Backhoes

1

2.00

125

0.37

Subtrans-Relo

Tractors/Loaders/Backhoes

1

4.00

120

0.37

Subtrans-Relo

Aerial Lifts

2

8.00

63

0.31

Subtrans-Relo

Aerial Lifts

2

8.00

63

0.31

Subtrans-Relo

Aerial Lifts

2

8.00

63

0.31

Subtrans-Relo

Aerial Lifts

2

8.00

63

0.31

Subtrans-Relo

Aerial Lifts

2

8.00

63

0.31

Subtrans-Relo

Pumps

1

4.00

60

0.74

Subtrans-Relo

Bore/Drill Rigs

1

8.00

350

0.50

Subtrans-Relo

Aerial Lifts

2

8.00

63

0.31

Subtrans-Relo

Other General Industrial Equipment

1

8.00

350

0.34

Subtrans-Relo

Other General Industrial Equipment

1

6.00

350

0.34

Subtrans-Relo

Other General Industrial Equipment

1

1.00

50

0.34

Subtrans-Relo

Other General Industrial Equipment

1

8.00

300

0.34

Distribution

Other General Industrial Equipment

1

8.00

450

0.34

Telecom

Tractors/Loaders/Backhoes

1

6.00

125

0.37

Telecom

Aerial Lifts

1

4.00

63

0.31

Trips and VMT
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SCE Pura Substation, Huntington Beach - South Coast AQMD Air District, Summer
Phase Name

Offroad Equipment
Count

Worker Trip
Number

Vendor Trip
Number

Hauling Trip
Number

Worker Trip
Length

Vendor Trip
Length

Hauling Trip
Length

Worker Vehicle
Class

Vendor
Hauling
Vehicle Class Vehicle Class

Substation

21

16.00

12.00

0.00

14.70

6.90

20.00 LD_Mix

HDT_Mix

HHDT

Subtrans-AF

14

20.00

16.00

0.00

14.70

6.90

20.00 LD_Mix

HDT_Mix

HHDT

Subtrans-Relo

26

20.00

12.00

0.00

14.70

6.90

20.00 LD_Mix

HDT_Mix

HHDT

Distribution

1

14.00

28.00

0.00

14.70

6.90

20.00 LD_Mix

HDT_Mix

HHDT

Telecom

2

10.00

12.00

0.00

14.70

6.90

20.00 LD_Mix

HDT_Mix

HHDT

3.1 Mitigation Measures Construction
Water Exposed Area

3.2 Substation - 2020
Unmitigated Construction On-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

0.4826

Off-Road

3.6180

43.0521

27.1554

0.0655

Total

3.6180

43.0521

27.1554

0.0655

0.4826

CH4

N2O

CO2e

lb/day

0.0000

0.4826

1.7492

1.7492

1.7492

2.2318

0.0523

0.0523

0.0000

0.0523

0.0000

0.0000

1.6093

1.6093

6,343.034
2

6,343.034
2

2.0515

6,394.320
9

1.6093

1.6616

6,343.034
2

6,343.034
2

2.0515

6,394.320
9
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SCE Pura Substation, Huntington Beach - South Coast AQMD Air District, Summer

3.2 Substation - 2020
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0394

1.2592

0.2999

3.0900e003

0.0768

6.2400e003

0.0830

0.0221

5.9700e003

0.0281

329.3382

329.3382

0.0207

329.8551

Worker

0.0724

0.0487

0.6541

1.8400e003

0.1788

1.3600e003

0.1802

0.0474

1.2500e003

0.0487

183.1068

183.1068

5.2600e003

183.2384

Total

0.1118

1.3079

0.9540

4.9300e003

0.2556

7.6000e003

0.2632

0.0695

7.2200e003

0.0768

512.4449

512.4449

0.0259

513.0935

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Mitigated Construction On-Site

ROG

NOx

CO

Category

Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

0.1882

Off-Road

3.6180

43.0521

27.1554

0.0655

Total

3.6180

43.0521

27.1554

0.0655

0.1882

CH4

N2O

CO2e

lb/day

0.0000

0.1882

1.7492

1.7492

1.7492

1.9374

0.0204

0.0204

0.0000

0.0204

0.0000

0.0000

1.6093

1.6093

0.0000

6,343.034
2

6,343.034
2

2.0515

6,394.320
9

1.6093

1.6297

0.0000

6,343.034
2

6,343.034
2

2.0515

6,394.320
9
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SCE Pura Substation, Huntington Beach - South Coast AQMD Air District, Summer

3.2 Substation - 2020
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0394

1.2592

0.2999

3.0900e003

0.0768

6.2400e003

0.0830

0.0221

5.9700e003

0.0281

329.3382

329.3382

0.0207

329.8551

Worker

0.0724

0.0487

0.6541

1.8400e003

0.1788

1.3600e003

0.1802

0.0474

1.2500e003

0.0487

183.1068

183.1068

5.2600e003

183.2384

Total

0.1118

1.3079

0.9540

4.9300e003

0.2556

7.6000e003

0.2632

0.0695

7.2200e003

0.0768

512.4449

512.4449

0.0259

513.0935

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

3.3 Subtrans-AF - 2020
Unmitigated Construction On-Site

ROG

NOx

CO

Category

Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

0.0107

Off-Road

2.1765

24.8843

21.1607

0.0523

Total

2.1765

24.8843

21.1607

0.0523

0.0107

CH4

N2O

CO2e

lb/day

0.0000

0.0107

0.9514

0.9514

0.9514

0.9621

1.6300e003

1.6300e003

0.0000

1.6300e003

0.0000

0.0000

0.8835

0.8835

5,052.299
3

5,052.299
3

1.5576

5,091.239
6

0.8835

0.8851

5,052.299
3

5,052.299
3

1.5576

5,091.239
6
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SCE Pura Substation, Huntington Beach - South Coast AQMD Air District, Summer

3.3 Subtrans-AF - 2020
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0526

1.6790

0.3998

4.1200e003

0.1024

8.3200e003

0.1107

0.0295

7.9600e003

0.0374

439.1175

439.1175

0.0276

439.8068

Worker

0.0905

0.0608

0.8176

2.3000e003

0.2236

1.7000e003

0.2253

0.0593

1.5600e003

0.0609

228.8835

228.8835

6.5800e003

229.0480

Total

0.1430

1.7398

1.2174

6.4200e003

0.3260

0.0100

0.3360

0.0888

9.5200e003

0.0983

668.0010

668.0010

0.0342

668.8548

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

4.1900e003

Off-Road

2.1765

24.8843

21.1607

0.0523

Total

2.1765

24.8843

21.1607

0.0523

4.1900e003

CH4

N2O

CO2e

lb/day

0.0000

4.1900e003

0.9514

0.9514

0.9514

0.9556

6.3000e004

6.3000e004

0.0000

6.3000e004

0.0000

0.0000

0.8835

0.8835

0.0000

5,052.299
3

5,052.299
3

1.5576

5,091.239
6

0.8835

0.8841

0.0000

5,052.299
3

5,052.299
3

1.5576

5,091.239
6
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SCE Pura Substation, Huntington Beach - South Coast AQMD Air District, Summer

3.3 Subtrans-AF - 2020
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0526

1.6790

0.3998

4.1200e003

0.1024

8.3200e003

0.1107

0.0295

7.9600e003

0.0374

439.1175

439.1175

0.0276

439.8068

Worker

0.0905

0.0608

0.8176

2.3000e003

0.2236

1.7000e003

0.2253

0.0593

1.5600e003

0.0609

228.8835

228.8835

6.5800e003

229.0480

Total

0.1430

1.7398

1.2174

6.4200e003

0.3260

0.0100

0.3360

0.0888

9.5200e003

0.0983

668.0010

668.0010

0.0342

668.8548

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

3.4 Subtrans-Relo - 2020
Unmitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

3.5800e003

Off-Road

4.1695

47.5309

39.3845

0.1152

Total

4.1695

47.5309

39.3845

0.1152

3.5800e003

CH4

N2O

CO2e

lb/day

0.0000

3.5800e003

1.5933

1.5933

1.5933

1.5969

5.4000e004

5.4000e004

0.0000

5.4000e004

0.0000

1.4718

1.4718

11,148.551 11,148.551
6
6

3.5470

11,237.227
0

1.4718

1.4723

11,148.55
16

3.5470

11,237.22
70

11,148.55
16

0.0000
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SCE Pura Substation, Huntington Beach - South Coast AQMD Air District, Summer

3.4 Subtrans-Relo - 2020
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0394

1.2592

0.2999

3.0900e003

0.0768

6.2400e003

0.0830

0.0221

5.9700e003

0.0281

329.3382

329.3382

0.0207

329.8551

Worker

0.0905

0.0608

0.8176

2.3000e003

0.2236

1.7000e003

0.2253

0.0593

1.5600e003

0.0609

228.8835

228.8835

6.5800e003

229.0480

Total

0.1299

1.3201

1.1175

5.3900e003

0.3004

7.9400e003

0.3083

0.0814

7.5300e003

0.0889

558.2216

558.2216

0.0273

558.9031

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

1.4000e003

Off-Road

4.1695

47.5309

39.3845

0.1152

Total

4.1695

47.5309

39.3845

0.1152

1.4000e003

CH4

N2O

CO2e

lb/day

0.0000

1.4000e003

1.5933

1.5933

1.5933

1.5947

2.1000e004

2.1000e004

0.0000

2.1000e004

0.0000

1.4718

1.4718

0.0000

11,148.551 11,148.551
6
6

3.5470

11,237.226
9

1.4718

1.4720

0.0000

11,148.55
16

3.5470

11,237.22
69

11,148.55
16

0.0000
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SCE Pura Substation, Huntington Beach - South Coast AQMD Air District, Summer

3.4 Subtrans-Relo - 2020
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0394

1.2592

0.2999

3.0900e003

0.0768

6.2400e003

0.0830

0.0221

5.9700e003

0.0281

329.3382

329.3382

0.0207

329.8551

Worker

0.0905

0.0608

0.8176

2.3000e003

0.2236

1.7000e003

0.2253

0.0593

1.5600e003

0.0609

228.8835

228.8835

6.5800e003

229.0480

Total

0.1299

1.3201

1.1175

5.3900e003

0.3004

7.9400e003

0.3083

0.0814

7.5300e003

0.0889

558.2216

558.2216

0.0273

558.9031

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

3.5 Distribution - 2020
Unmitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

0.0000

Off-Road

0.5601

5.5639

3.6274

0.0132

Total

0.5601

5.5639

3.6274

0.0132

0.0000

CH4

N2O

CO2e

lb/day

0.0000

0.0000

0.1953

0.1953

0.1953

0.1953

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.1797

0.1797

1,276.179
1

1,276.179
1

0.4127

1,286.497
6

0.1797

0.1797

1,276.179
1

1,276.179
1

0.4127

1,286.497
6
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SCE Pura Substation, Huntington Beach - South Coast AQMD Air District, Summer

3.5 Distribution - 2020
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0920

2.9382

0.6996

7.2000e003

0.1792

0.0146

0.1938

0.0516

0.0139

0.0655

768.4557

768.4557

0.0483

769.6619

Worker

0.0633

0.0426

0.5724

1.6100e003

0.1565

1.1900e003

0.1577

0.0415

1.0900e003

0.0426

160.2184

160.2184

4.6100e003

160.3336

Total

0.1553

2.9808

1.2720

8.8100e003

0.3357

0.0158

0.3514

0.0931

0.0150

0.1081

928.6741

928.6741

0.0529

929.9955

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

0.0000

Off-Road

0.5601

5.5639

3.6274

0.0132

Total

0.5601

5.5639

3.6274

0.0132

0.0000

CH4

N2O

CO2e

lb/day

0.0000

0.0000

0.1953

0.1953

0.1953

0.1953

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.1797

0.1797

0.0000

1,276.179
1

1,276.179
1

0.4127

1,286.497
6

0.1797

0.1797

0.0000

1,276.179
1

1,276.179
1

0.4127

1,286.497
6
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SCE Pura Substation, Huntington Beach - South Coast AQMD Air District, Summer

3.5 Distribution - 2020
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0920

2.9382

0.6996

7.2000e003

0.1792

0.0146

0.1938

0.0516

0.0139

0.0655

768.4557

768.4557

0.0483

769.6619

Worker

0.0633

0.0426

0.5724

1.6100e003

0.1565

1.1900e003

0.1577

0.0415

1.0900e003

0.0426

160.2184

160.2184

4.6100e003

160.3336

Total

0.1553

2.9808

1.2720

8.8100e003

0.3357

0.0158

0.3514

0.0931

0.0150

0.1081

928.6741

928.6741

0.0529

929.9955

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

3.6 Telecom - 2020
Unmitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

0.0107

Off-Road

0.1700

1.7991

2.4468

3.7900e003

Total

0.1700

1.7991

2.4468

3.7900e003

0.0107

CH4

N2O

CO2e

lb/day

0.0000

0.0107

0.0816

0.0816

0.0816

0.0923

1.6300e003

1.6300e003

0.0000

1.6300e003

0.0000

0.0000

0.0751

0.0751

367.3264

367.3264

0.1188

370.2965

0.0751

0.0767

367.3264

367.3264

0.1188

370.2965
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3.6 Telecom - 2020
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0394

1.2592

0.2999

3.0900e003

0.0768

6.2400e003

0.0830

0.0221

5.9700e003

0.0281

329.3382

329.3382

0.0207

329.8551

Worker

0.0452

0.0304

0.4088

1.1500e003

0.1118

8.5000e004

0.1126

0.0296

7.8000e004

0.0304

114.4418

114.4418

3.2900e003

114.5240

Total

0.0847

1.2896

0.7087

4.2400e003

0.1886

7.0900e003

0.1957

0.0518

6.7500e003

0.0585

443.7799

443.7799

0.0240

444.3791

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Mitigated Construction On-Site

ROG

NOx

CO

Category

Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

4.1900e003

Off-Road

0.1700

1.7991

2.4468

3.7900e003

Total

0.1700

1.7991

2.4468

3.7900e003

4.1900e003

CH4

N2O

CO2e

lb/day

0.0000

4.1900e003

0.0816

0.0816

0.0816

0.0858

6.3000e004

6.3000e004

0.0000

6.3000e004

0.0000

0.0000

0.0751

0.0751

0.0000

367.3264

367.3264

0.1188

370.2965

0.0751

0.0757

0.0000

367.3264

367.3264

0.1188

370.2965

CalEEMod Version: CalEEMod.2016.3.2

Page 22 of 28

Date: 5/8/2019 5:31 PM

SCE Pura Substation, Huntington Beach - South Coast AQMD Air District, Summer

3.6 Telecom - 2020
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0394

1.2592

0.2999

3.0900e003

0.0768

6.2400e003

0.0830

0.0221

5.9700e003

0.0281

329.3382

329.3382

0.0207

329.8551

Worker

0.0452

0.0304

0.4088

1.1500e003

0.1118

8.5000e004

0.1126

0.0296

7.8000e004

0.0304

114.4418

114.4418

3.2900e003

114.5240

Total

0.0847

1.2896

0.7087

4.2400e003

0.1886

7.0900e003

0.1957

0.0518

6.7500e003

0.0585

443.7799

443.7799

0.0240

444.3791

4.0 Operational Detail - Mobile
4.1 Mitigation Measures Mobile
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ROG

NOx

CO

SO2

Fugitive
PM10

Category

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Mitigated

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Unmitigated

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

4.2 Trip Summary Information
Average Daily Trip Rate
Land Use

Weekday

Saturday

Sunday

General Light Industry

0.00

0.00

0.00

Other Asphalt Surfaces

0.00

0.00

0.00

Total

0.00

0.00

0.00

Unmitigated

Mitigated

Annual VMT

Annual VMT

4.3 Trip Type Information
Miles

Trip %

Land Use

H-W or C-W

H-S or C-C

H-O or C-NW H-W or C-W H-S or C-C

General Light Industry

16.60

8.40

6.90

59.00

Other Asphalt Surfaces

16.60

8.40

6.90

0.00

Trip Purpose %
H-O or C-NW

Primary

Diverted

Pass-by

28.00

13.00

92

5

3

0.00

0.00

0

0

0

4.4 Fleet Mix
Land Use

LDA

LDT1

LDT2

MDV

LHD1

LHD2

MHD

HHD

OBUS

UBUS

MCY

SBUS

MH

General Light Industry

0.547828

0.043645

0.199892

0.122290

0.016774

0.005862

0.020637

0.032653

0.002037

0.001944

0.004777

0.000705

0.000956

Other Asphalt Surfaces

0.547828

0.043645

0.199892

0.122290

0.016774

0.005862

0.020637

0.032653

0.002037

0.001944

0.004777

0.000705

0.000956
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5.0 Energy Detail
Historical Energy Use: N

5.1 Mitigation Measures Energy

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

NaturalGas
Mitigated

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

NaturalGas
Unmitigated

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000
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5.2 Energy by Land Use - NaturalGas
Unmitigated

NaturalGa
s Use

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

N2O

CO2e

Land Use

kBTU/yr

General Light
Industry

0

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Other Asphalt
Surfaces

0

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

ROG

NOx

CO

SO2

Exhaust
PM10

PM10
Total

CH4

N2O

CO2e

Total

lb/day

CH4

lb/day

Mitigated

NaturalGa
s Use

Fugitive
PM10

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

Land Use

kBTU/yr

General Light
Industry

0

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Other Asphalt
Surfaces

0

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Total

lb/day

6.0 Area Detail
6.1 Mitigation Measures Area

lb/day
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No Hearths Installed

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Mitigated

1.1900e003

2.0000e005

2.0000e003

0.0000

1.0000e005

1.0000e005

1.0000e005

1.0000e005

4.2900e003

4.2900e003

1.0000e005

4.5700e003

Unmitigated

1.1900e003

2.0000e005

2.0000e003

0.0000

1.0000e005

1.0000e005

1.0000e005

1.0000e005

4.2900e003

4.2900e003

1.0000e005

4.5700e003

CO

SO2

Exhaust
PM10

PM10
Total

6.2 Area by SubCategory
Unmitigated

ROG

NOx

SubCategory

Fugitive
PM10

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Architectural
Coating

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Consumer
Products

1.0000e003

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Landscaping

1.9000e004

2.0000e005

2.0000e003

0.0000

1.0000e005

1.0000e005

1.0000e005

1.0000e005

4.2900e003

4.2900e003

1.0000e005

4.5700e003

Total

1.1900e003

2.0000e005

2.0000e003

0.0000

1.0000e005

1.0000e005

1.0000e005

1.0000e005

4.2900e003

4.2900e003

1.0000e005

4.5700e003
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6.2 Area by SubCategory
Mitigated

ROG

NOx

CO

SO2

SubCategory

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Architectural
Coating

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Consumer
Products

1.0000e003

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Landscaping

1.9000e004

2.0000e005

2.0000e003

0.0000

1.0000e005

1.0000e005

1.0000e005

1.0000e005

4.2900e003

4.2900e003

1.0000e005

4.5700e003

Total

1.1900e003

2.0000e005

2.0000e003

0.0000

1.0000e005

1.0000e005

1.0000e005

1.0000e005

4.2900e003

4.2900e003

1.0000e005

4.5700e003

7.0 Water Detail
7.1 Mitigation Measures Water

8.0 Waste Detail
8.1 Mitigation Measures Waste

9.0 Operational Offroad
Equipment Type

Number

10.0 Stationary Equipment
Fire Pumps and Emergency Generators

Hours/Day

Days/Year

Horse Power

Load Factor

Fuel Type
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Equipment Type

Number

Hours/Day

Hours/Year

Horse Power

Load Factor

Equipment Type

Number

Heat Input/Day

Heat Input/Year

Boiler Rating

Fuel Type

Boilers

User Defined Equipment
Equipment Type

11.0 Vegetation

Number

Fuel Type
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SCE Pura Substation, Huntington Beach
South Coast AQMD Air District, Winter

1.0 Project Characteristics
1.1 Land Usage
Land Uses

Size

Metric

Lot Acreage

Floor Surface Area

Population

General Light Industry

10.00

1000sqft

0.23

10,000.00

0

Other Asphalt Surfaces

9.60

1000sqft

0.22

9,600.00

0

1.2 Other Project Characteristics
Urbanization

Urban

Climate Zone

8

Utility Company

Southern California Edison

CO2 Intensity
(lb/MWhr)

702.44

Wind Speed (m/s)

CH4 Intensity
(lb/MWhr)

1.3 User Entered Comments & Non-Default Data

2.2

0.029

Precipitation Freq (Days)

31

Operational Year

2023

N2O Intensity
(lb/MWhr)

0.006
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Project Characteristics Land Use Construction Phase - Daily emissions only
Grading Trips and VMT - per Applicant (maxima)
Vehicle Trips - Construction only
Consumer Products - Construction only
Area Coating - Construction only
Landscape Equipment - Construction only
Energy Use - Construction only
Water And Wastewater - Construction only
Solid Waste - Construction only
Construction Off-road Equipment Mitigation Area Mitigation Road Dust - Construction only
Vehicle Emission Factors Vehicle Emission Factors Vehicle Emission Factors Woodstoves - Construction only
Table Name

Column Name

Default Value

New Value

tblAreaCoating

Area_Nonresidential_Exterior

5000

0

tblAreaCoating

Area_Nonresidential_Interior

15000

0

tblAreaCoating

Area_Parking

576

0

tblConstructionPhase

NumDays

2.00

1.00

tblConstructionPhase

PhaseEndDate

10/5/2020

10/8/2020

tblConstructionPhase

PhaseEndDate

10/6/2020

10/5/2020
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tblConstructionPhase

PhaseEndDate

10/8/2020

10/9/2020

tblConstructionPhase

PhaseEndDate

10/9/2020

10/6/2020

tblConstructionPhase

PhaseStartDate

10/5/2020

10/8/2020

tblConstructionPhase

PhaseStartDate

10/6/2020

10/5/2020

tblConstructionPhase

PhaseStartDate

10/8/2020

10/9/2020

tblConstructionPhase

PhaseStartDate

10/9/2020

10/6/2020

tblConsumerProducts

ROG_EF

1.98E-05

1E-07

tblConsumerProducts

ROG_EF_Degreaser

3.542E-07

1E-10

tblConsumerProducts

ROG_EF_PesticidesFertilizers

5.152E-08

1E-11

tblEnergyUse

LightingElect

2.99

0.00

tblEnergyUse

NT24E

3.83

0.00

tblEnergyUse

NT24NG

6.86

0.00

tblEnergyUse

T24E

1.63

0.00

tblEnergyUse

T24NG

14.04

0.00

tblGrading

MaterialExported

0.00

30.00

tblGrading

MaterialExported

0.00

60.00

tblGrading

MaterialExported

0.00

20.00

tblGrading

MaterialExported

0.00

60.00

tblGrading

MaterialImported

0.00

30.00

tblGrading

MaterialImported

0.00

60.00

tblGrading

MaterialImported

0.00

20.00

tblGrading

MaterialImported

0.00

60.00

tblLandscapeEquipment

NumberSummerDays

250

1

tblOffRoadEquipment

HorsePower

97.00

350.00

tblOffRoadEquipment

HorsePower

97.00

85.00

tblOffRoadEquipment

HorsePower

97.00

125.00

tblOffRoadEquipment

HorsePower

97.00

125.00
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tblOffRoadEquipment

HorsePower

97.00

125.00

tblOffRoadEquipment

HorsePower

97.00

125.00

tblOffRoadEquipment

HorsePower

97.00

120.00

tblOffRoadEquipment

HorsePower

97.00

125.00

tblOffRoadEquipment

HorsePower

63.00

75.00

tblOffRoadEquipment

HorsePower

63.00

75.00

tblOffRoadEquipment

HorsePower

78.00

60.00

tblOffRoadEquipment

HorsePower

221.00

350.00

tblOffRoadEquipment

HorsePower

221.00

350.00

tblOffRoadEquipment

HorsePower

221.00

210.00

tblOffRoadEquipment

HorsePower

221.00

210.00

tblOffRoadEquipment

HorsePower

221.00

350.00

tblOffRoadEquipment

HorsePower

231.00

180.00

tblOffRoadEquipment

HorsePower

231.00

250.00

tblOffRoadEquipment

HorsePower

231.00

200.00

tblOffRoadEquipment

HorsePower

231.00

280.00

tblOffRoadEquipment

HorsePower

231.00

650.00

tblOffRoadEquipment

HorsePower

231.00

500.00

tblOffRoadEquipment

HorsePower

231.00

650.00

tblOffRoadEquipment

HorsePower

158.00

85.00

tblOffRoadEquipment

HorsePower

158.00

250.00

tblOffRoadEquipment

HorsePower

89.00

185.00

tblOffRoadEquipment

HorsePower

88.00

50.00

tblOffRoadEquipment

HorsePower

88.00

300.00

tblOffRoadEquipment

HorsePower

88.00

300.00

tblOffRoadEquipment

HorsePower

88.00

350.00

tblOffRoadEquipment

HorsePower

88.00

350.00
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tblOffRoadEquipment

HorsePower

88.00

50.00

tblOffRoadEquipment

HorsePower

88.00

300.00

tblOffRoadEquipment

HorsePower

88.00

450.00

tblOffRoadEquipment

HorsePower

168.00

180.00

tblOffRoadEquipment

HorsePower

132.00

250.00

tblOffRoadEquipment

HorsePower

132.00

250.00

tblOffRoadEquipment

HorsePower

84.00

60.00

tblOffRoadEquipment

HorsePower

84.00

60.00

tblOffRoadEquipment

HorsePower

80.00

200.00

tblOffRoadEquipment

HorsePower

65.00

75.00

tblOffRoadEquipment

HorsePower

65.00

75.00

tblOffRoadEquipment

UsageHours

8.00

3.00

tblOffRoadEquipment

UsageHours

8.00

3.00

tblOffRoadEquipment

UsageHours

8.00

2.00

tblOffRoadEquipment

UsageHours

8.00

6.00

tblOffRoadEquipment

UsageHours

8.00

6.00

tblOffRoadEquipment

UsageHours

8.00

2.00

tblOffRoadEquipment

UsageHours

8.00

4.00

tblOffRoadEquipment

UsageHours

8.00

6.00

tblSolidWaste

SolidWasteGenerationRate

12.40

0.00

tblTripsAndVMT

VendorTripNumber

0.00

12.00

tblTripsAndVMT

VendorTripNumber

0.00

16.00

tblTripsAndVMT

VendorTripNumber

0.00

12.00

tblTripsAndVMT

VendorTripNumber

0.00

28.00

tblTripsAndVMT

VendorTripNumber

0.00

12.00

tblTripsAndVMT

WorkerTripNumber

53.00

16.00

tblTripsAndVMT

WorkerTripNumber

35.00

20.00
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tblTripsAndVMT

WorkerTripNumber

65.00

20.00

tblTripsAndVMT

WorkerTripNumber

3.00

14.00

tblTripsAndVMT

WorkerTripNumber

5.00

10.00

tblVehicleTrips

ST_TR

1.32

0.00

tblVehicleTrips

SU_TR

0.68

0.00

tblVehicleTrips

WD_TR

6.97

0.00

tblWater

IndoorWaterUseRate

2,312,500.00

0.00

2.0 Emissions Summary
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2.1 Overall Construction (Maximum Daily Emission)
Unmitigated Construction

ROG

NOx

CO

SO2

Fugitive
PM10

Year

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

2020

4.3094

48.8554

40.4549

0.1204

0.7382

1.7569

2.4951

0.1219

1.6166

1.7385

0.0000

11,682.439 11,682.439
9
9

3.5754

0.0000

11,771.824
0

Maximum

4.3094

48.8554

40.4549

0.1204

0.7382

1.7569

2.4951

0.1219

1.6166

1.7385

0.0000

11,682.43
99

3.5754

0.0000

11,771.82
40

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

11,682.43
99

Mitigated Construction

ROG

NOx

Year

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

lb/day

2020

4.3094

48.8554

40.4549

0.1204

0.4439

1.7569

2.2007

0.0931

1.6166

1.7065

0.0000

11,682.439 11,682.439
9
9

3.5754

0.0000

11,771.824
0

Maximum

4.3094

48.8554

40.4549

0.1204

0.4439

1.7569

2.2007

0.0931

1.6166

1.7065

0.0000

11,682.43
99

3.5754

0.0000

11,771.82
40

CH4

N20

CO2e

0.00

0.00

0.00

Percent
Reduction

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

0.00

0.00

0.00

0.00

39.88

0.00

11.80

23.62

0.00

1.84

0.00

11,682.43
99

NBio-CO2 Total CO2

0.00

0.00
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2.2 Overall Operational
Unmitigated Operational

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Area

1.1900e003

2.0000e005

2.0000e003

0.0000

1.0000e005

1.0000e005

1.0000e005

1.0000e005

4.2900e003

4.2900e003

1.0000e005

4.5700e003

Energy

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Mobile

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Total

1.1900e003

2.0000e005

2.0000e003

0.0000

0.0000

1.0000e005

1.0000e005

0.0000

1.0000e005

1.0000e005

4.2900e003

4.2900e003

1.0000e005

0.0000

4.5700e003

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

CH4

N2O

CO2e

0.0000

0.0000

0.0000

Mitigated Operational

ROG

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

lb/day

Area

1.1900e003

2.0000e005

2.0000e003

0.0000

1.0000e005

1.0000e005

1.0000e005

1.0000e005

4.2900e003

4.2900e003

1.0000e005

Energy

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Mobile

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Total

1.1900e003

2.0000e005

2.0000e003

0.0000

0.0000

1.0000e005

1.0000e005

0.0000

1.0000e005

1.0000e005

4.2900e003

4.2900e003

1.0000e005

4.5700e003
0.0000

0.0000

0.0000

0.0000

4.5700e003
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Percent
Reduction

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

NBio-CO2 Total CO2

0.00

0.00

CH4

N20

CO2e

0.00

0.00

0.00

3.0 Construction Detail
Construction Phase
Phase
Number

Phase Name

Phase Type

Start Date

End Date

Num Days
Week

Num Days

Phase Description

1

Substation

Grading

10/5/2020

10/5/2020

5

1 Construct 66/12 kV Substation

2

Subtrans-AF

Site Preparation

10/6/2020

10/6/2020

5

1 Install Double-Circuit UG 66 kV T/L

3

Subtrans-Relo

Site Preparation

10/7/2020

10/7/2020

5

1 Relocate Double-Circuit 66 kV T/L

4

Distribution

Site Preparation

10/8/2020

10/8/2020

5

1 Install 12 kV Underground Cable

5

Telecom

Site Preparation

10/9/2020

10/9/2020

5

1 Install Underground Telecom

Acres of Grading (Site Preparation Phase): 0
Acres of Grading (Grading Phase): 0
Acres of Paving: 0.22
Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0 (Architectural
Coating ±sqft)
OffRoad Equipment
Phase Name

Offroad Equipment Type

Amount

Usage Hours

Horse Power

Load Factor

Substation

Cranes

1

6.00

180

0.29

Substation

Cranes

1

6.00

250

0.29

Substation

Cranes

1

6.00

200

0.29

Substation

Paving Equipment

1

4.00

250

0.36

Substation

Paving Equipment

1

4.00

250

0.36
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Substation

Skid Steer Loaders

1

5.00

75

0.37

Substation

Skid Steer Loaders

1

6.00

75

0.37

Substation

Other Material Handling Equipment

1

3.00

180

0.40

Substation

Bore/Drill Rigs

1

4.00

350

0.50

Substation

Excavators

2

5.00

85

0.38

Substation

Forklifts

1

4.00

185

0.20

Substation

Other Construction Equipment

1

8.00

172

0.42

Substation

Aerial Lifts

2

4.00

75

0.31

Substation

Rollers

2

4.00

200

0.38

Substation

Aerial Lifts

1

4.00

75

0.31

Substation

Tractors/Loaders/Backhoes

1

3.00

350

0.37

Substation

Tractors/Loaders/Backhoes

1

3.00

85

0.37

Substation

Cranes

1

8.00

280

0.29

Subtrans-AF

Cranes

1

4.00

650

0.29

Subtrans-AF

Tractors/Loaders/Backhoes

1

2.00

125

0.37

Subtrans-AF

Tractors/Loaders/Backhoes

1

6.00

125

0.37

Subtrans-AF

Tractors/Loaders/Backhoes

1

6.00

125

0.37

Subtrans-AF

Aerial Lifts

2

8.00

63

0.31

Subtrans-AF

Air Compressors

1

2.00

60

0.48

Subtrans-AF

Pumps

1

4.00

60

0.74

Subtrans-AF

Cranes

1

4.00

500

0.29

Subtrans-AF

Bore/Drill Rigs

1

8.00

350

0.50

Subtrans-AF

Excavators

1

6.00

250

0.38

Subtrans-AF

Aerial Lifts

2

8.00

63

0.31

Subtrans-AF

Other General Industrial Equipment

1

1.00

50

0.34

Subtrans-Relo

Cranes

1

4.00

650

0.29

Subtrans-Relo

Other General Industrial Equipment

1

8.00

300

0.34
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Subtrans-Relo

Other General Industrial Equipment

1

8.00

300

0.34

Subtrans-Relo

Bore/Drill Rigs

2

8.00

210

0.50

Subtrans-Relo

Bore/Drill Rigs

1

4.00

210

0.50

Subtrans-Relo

Tractors/Loaders/Backhoes

1

2.00

125

0.37

Subtrans-Relo

Tractors/Loaders/Backhoes

1

4.00

120

0.37

Subtrans-Relo

Aerial Lifts

2

8.00

63

0.31

Subtrans-Relo

Aerial Lifts

2

8.00

63

0.31

Subtrans-Relo

Aerial Lifts

2

8.00

63

0.31

Subtrans-Relo

Aerial Lifts

2

8.00

63

0.31

Subtrans-Relo

Aerial Lifts

2

8.00

63

0.31

Subtrans-Relo

Pumps

1

4.00

60

0.74

Subtrans-Relo

Bore/Drill Rigs

1

8.00

350

0.50

Subtrans-Relo

Aerial Lifts

2

8.00

63

0.31

Subtrans-Relo

Other General Industrial Equipment

1

8.00

350

0.34

Subtrans-Relo

Other General Industrial Equipment

1

6.00

350

0.34

Subtrans-Relo

Other General Industrial Equipment

1

1.00

50

0.34

Subtrans-Relo

Other General Industrial Equipment

1

8.00

300

0.34

Distribution

Other General Industrial Equipment

1

8.00

450

0.34

Telecom

Tractors/Loaders/Backhoes

1

6.00

125

0.37

Telecom

Aerial Lifts

1

4.00

63

0.31

Trips and VMT
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Phase Name

Offroad Equipment
Count

Worker Trip
Number

Vendor Trip
Number

Hauling Trip
Number

Worker Trip
Length

Vendor Trip
Length

Hauling Trip
Length

Worker Vehicle
Class

Vendor
Hauling
Vehicle Class Vehicle Class

Substation

21

16.00

12.00

0.00

14.70

6.90

20.00 LD_Mix

HDT_Mix

HHDT

Subtrans-AF

14

20.00

16.00

0.00

14.70

6.90

20.00 LD_Mix

HDT_Mix

HHDT

Subtrans-Relo

26

20.00

12.00

0.00

14.70

6.90

20.00 LD_Mix

HDT_Mix

HHDT

Distribution

1

14.00

28.00

0.00

14.70

6.90

20.00 LD_Mix

HDT_Mix

HHDT

Telecom

2

10.00

12.00

0.00

14.70

6.90

20.00 LD_Mix

HDT_Mix

HHDT

3.1 Mitigation Measures Construction
Water Exposed Area

3.2 Substation - 2020
Unmitigated Construction On-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

0.4826

Off-Road

3.6180

43.0521

27.1554

0.0655

Total

3.6180

43.0521

27.1554

0.0655

0.4826

CH4

N2O

CO2e

lb/day

0.0000

0.4826

1.7492

1.7492

1.7492

2.2318

0.0523

0.0523

0.0000

0.0523

0.0000

0.0000

1.6093

1.6093

6,343.034
2

6,343.034
2

2.0515

6,394.320
9

1.6093

1.6616

6,343.034
2

6,343.034
2

2.0515

6,394.320
9
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3.2 Substation - 2020
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0413

1.2579

0.3343

3.0000e003

0.0768

6.3300e003

0.0831

0.0221

6.0600e003

0.0282

319.8154

319.8154

0.0222

320.3706

Worker

0.0790

0.0533

0.5889

1.7200e003

0.1788

1.3600e003

0.1802

0.0474

1.2500e003

0.0487

171.2584

171.2584

4.9100e003

171.3812

Total

0.1202

1.3112

0.9232

4.7200e003

0.2556

7.6900e003

0.2633

0.0695

7.3100e003

0.0769

491.0738

491.0738

0.0271

491.7517

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

0.1882

Off-Road

3.6180

43.0521

27.1554

0.0655

Total

3.6180

43.0521

27.1554

0.0655

0.1882

CH4

N2O

CO2e

lb/day

0.0000

0.1882

1.7492

1.7492

1.7492

1.9374

0.0204

0.0204

0.0000

0.0204

0.0000

0.0000

1.6093

1.6093

0.0000

6,343.034
2

6,343.034
2

2.0515

6,394.320
9

1.6093

1.6297

0.0000

6,343.034
2

6,343.034
2

2.0515

6,394.320
9
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3.2 Substation - 2020
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0413

1.2579

0.3343

3.0000e003

0.0768

6.3300e003

0.0831

0.0221

6.0600e003

0.0282

319.8154

319.8154

0.0222

320.3706

Worker

0.0790

0.0533

0.5889

1.7200e003

0.1788

1.3600e003

0.1802

0.0474

1.2500e003

0.0487

171.2584

171.2584

4.9100e003

171.3812

Total

0.1202

1.3112

0.9232

4.7200e003

0.2556

7.6900e003

0.2633

0.0695

7.3100e003

0.0769

491.0738

491.0738

0.0271

491.7517

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

3.3 Subtrans-AF - 2020
Unmitigated Construction On-Site

ROG

NOx

CO

Category

Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

0.0107

Off-Road

2.1765

24.8843

21.1607

0.0523

Total

2.1765

24.8843

21.1607

0.0523

0.0107

CH4

N2O

CO2e

lb/day

0.0000

0.0107

0.9514

0.9514

0.9514

0.9621

1.6300e003

1.6300e003

0.0000

1.6300e003

0.0000

0.0000

0.8835

0.8835

5,052.299
3

5,052.299
3

1.5576

5,091.239
6

0.8835

0.8851

5,052.299
3

5,052.299
3

1.5576

5,091.239
6

CalEEMod Version: CalEEMod.2016.3.2

Page 15 of 28

Date: 5/8/2019 5:27 PM

SCE Pura Substation, Huntington Beach - South Coast AQMD Air District, Winter

3.3 Subtrans-AF - 2020
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0550

1.6772

0.4457

4.0000e003

0.1024

8.4400e003

0.1109

0.0295

8.0800e003

0.0376

426.4205

426.4205

0.0296

427.1607

Worker

0.0987

0.0666

0.7362

2.1500e003

0.2236

1.7000e003

0.2253

0.0593

1.5600e003

0.0609

214.0730

214.0730

6.1400e003

214.2265

Total

0.1537

1.7438

1.1819

6.1500e003

0.3260

0.0101

0.3361

0.0888

9.6400e003

0.0984

640.4935

640.4935

0.0358

641.3872

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

4.1900e003

Off-Road

2.1765

24.8843

21.1607

0.0523

Total

2.1765

24.8843

21.1607

0.0523

4.1900e003

CH4

N2O

CO2e

lb/day

0.0000

4.1900e003

0.9514

0.9514

0.9514

0.9556

6.3000e004

6.3000e004

0.0000

6.3000e004

0.0000

0.0000

0.8835

0.8835

0.0000

5,052.299
3

5,052.299
3

1.5576

5,091.239
6

0.8835

0.8841

0.0000

5,052.299
3

5,052.299
3

1.5576

5,091.239
6
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3.3 Subtrans-AF - 2020
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0550

1.6772

0.4457

4.0000e003

0.1024

8.4400e003

0.1109

0.0295

8.0800e003

0.0376

426.4205

426.4205

0.0296

427.1607

Worker

0.0987

0.0666

0.7362

2.1500e003

0.2236

1.7000e003

0.2253

0.0593

1.5600e003

0.0609

214.0730

214.0730

6.1400e003

214.2265

Total

0.1537

1.7438

1.1819

6.1500e003

0.3260

0.0101

0.3361

0.0888

9.6400e003

0.0984

640.4935

640.4935

0.0358

641.3872

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

3.4 Subtrans-Relo - 2020
Unmitigated Construction On-Site

ROG

NOx

CO

Category

Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

3.5800e003

Off-Road

4.1695

47.5309

39.3845

0.1152

Total

4.1695

47.5309

39.3845

0.1152

3.5800e003

CH4

N2O

CO2e

lb/day

0.0000

3.5800e003

1.5933

1.5933

1.5933

1.5969

5.4000e004

5.4000e004

0.0000

5.4000e004

0.0000

1.4718

1.4718

11,148.551 11,148.551
6
6

3.5470

11,237.22
70

1.4718

1.4723

11,148.55
16

3.5470

11,237.22
70

11,148.55
16

0.0000
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3.4 Subtrans-Relo - 2020
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0413

1.2579

0.3343

3.0000e003

0.0768

6.3300e003

0.0831

0.0221

6.0600e003

0.0282

319.8154

319.8154

0.0222

320.3706

Worker

0.0987

0.0666

0.7362

2.1500e003

0.2236

1.7000e003

0.2253

0.0593

1.5600e003

0.0609

214.0730

214.0730

6.1400e003

214.2265

Total

0.1400

1.3245

1.0705

5.1500e003

0.3004

8.0300e003

0.3084

0.0814

7.6200e003

0.0890

533.8884

533.8884

0.0284

534.5970

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

1.4000e003

Off-Road

4.1695

47.5309

39.3845

0.1152

Total

4.1695

47.5309

39.3845

0.1152

1.4000e003

CH4

N2O

CO2e

lb/day

0.0000

1.4000e003

1.5933

1.5933

1.5933

1.5947

2.1000e004

2.1000e004

0.0000

2.1000e004

0.0000

1.4718

1.4718

0.0000

11,148.551 11,148.551
6
6

3.5470

11,237.226
9

1.4718

1.4720

0.0000

11,148.55
16

3.5470

11,237.22
69

11,148.55
16

0.0000

CalEEMod Version: CalEEMod.2016.3.2

Page 18 of 28

Date: 5/8/2019 5:27 PM

SCE Pura Substation, Huntington Beach - South Coast AQMD Air District, Winter

3.4 Subtrans-Relo - 2020
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0413

1.2579

0.3343

3.0000e003

0.0768

6.3300e003

0.0831

0.0221

6.0600e003

0.0282

319.8154

319.8154

0.0222

320.3706

Worker

0.0987

0.0666

0.7362

2.1500e003

0.2236

1.7000e003

0.2253

0.0593

1.5600e003

0.0609

214.0730

214.0730

6.1400e003

214.2265

Total

0.1400

1.3245

1.0705

5.1500e003

0.3004

8.0300e003

0.3084

0.0814

7.6200e003

0.0890

533.8884

533.8884

0.0284

534.5970

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

3.5 Distribution - 2020
Unmitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

0.0000

Off-Road

0.5601

5.5639

3.6274

0.0132

Total

0.5601

5.5639

3.6274

0.0132

0.0000

CH4

N2O

CO2e

lb/day

0.0000

0.0000

0.1953

0.1953

0.1953

0.1953

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.1797

0.1797

1,276.179
1

1,276.179
1

0.4127

1,286.497
6

0.1797

0.1797

1,276.179
1

1,276.179
1

0.4127

1,286.497
6
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3.5 Distribution - 2020
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0963

2.9351

0.7800

7.0000e003

0.1792

0.0148

0.1940

0.0516

0.0141

0.0657

746.2359

746.2359

0.0518

747.5313

Worker

0.0691

0.0466

0.5153

1.5000e003

0.1565

1.1900e003

0.1577

0.0415

1.0900e003

0.0426

149.8511

149.8511

4.3000e003

149.9585

Total

0.1654

2.9818

1.2954

8.5000e003

0.3357

0.0160

0.3517

0.0931

0.0152

0.1083

896.0870

896.0870

0.0561

897.4898

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

0.0000

Off-Road

0.5601

5.5639

3.6274

0.0132

Total

0.5601

5.5639

3.6274

0.0132

0.0000

CH4

N2O

CO2e

lb/day

0.0000

0.0000

0.1953

0.1953

0.1953

0.1953

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.1797

0.1797

0.0000

1,276.179
1

1,276.179
1

0.4127

1,286.497
6

0.1797

0.1797

0.0000

1,276.179
1

1,276.179
1

0.4127

1,286.497
6
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3.5 Distribution - 2020
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0963

2.9351

0.7800

7.0000e003

0.1792

0.0148

0.1940

0.0516

0.0141

0.0657

746.2359

746.2359

0.0518

747.5313

Worker

0.0691

0.0466

0.5153

1.5000e003

0.1565

1.1900e003

0.1577

0.0415

1.0900e003

0.0426

149.8511

149.8511

4.3000e003

149.9585

Total

0.1654

2.9818

1.2954

8.5000e003

0.3357

0.0160

0.3517

0.0931

0.0152

0.1083

896.0870

896.0870

0.0561

897.4898

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

3.6 Telecom - 2020
Unmitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

0.0107

Off-Road

0.1700

1.7991

2.4468

3.7900e003

Total

0.1700

1.7991

2.4468

3.7900e003

0.0107

CH4

N2O

CO2e

lb/day

0.0000

0.0107

0.0816

0.0816

0.0816

0.0923

1.6300e003

1.6300e003

0.0000

1.6300e003

0.0000

0.0000

0.0751

0.0751

367.3264

367.3264

0.1188

370.2965

0.0751

0.0767

367.3264

367.3264

0.1188

370.2965
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3.6 Telecom - 2020
Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0413

1.2579

0.3343

3.0000e003

0.0768

6.3300e003

0.0831

0.0221

6.0600e003

0.0282

319.8154

319.8154

0.0222

320.3706

Worker

0.0494

0.0333

0.3681

1.0700e003

0.1118

8.5000e004

0.1126

0.0296

7.8000e004

0.0304

107.0365

107.0365

3.0700e003

107.1132

Total

0.0906

1.2912

0.7024

4.0700e003

0.1886

7.1800e003

0.1958

0.0518

6.8400e003

0.0586

426.8519

426.8519

0.0253

427.4838

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

Mitigated Construction On-Site

ROG

NOx

CO

Category

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

Fugitive Dust

4.1900e003

Off-Road

0.1700

1.7991

2.4468

3.7900e003

Total

0.1700

1.7991

2.4468

3.7900e003

4.1900e003

CH4

N2O

CO2e

lb/day

0.0000

4.1900e003

0.0816

0.0816

0.0816

0.0858

6.3000e004

6.3000e004

0.0000

6.3000e004

0.0000

0.0000

0.0751

0.0751

0.0000

367.3264

367.3264

0.1188

370.2965

0.0751

0.0757

0.0000

367.3264

367.3264

0.1188

370.2965
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3.6 Telecom - 2020
Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0413

1.2579

0.3343

3.0000e003

0.0768

6.3300e003

0.0831

0.0221

6.0600e003

0.0282

319.8154

319.8154

0.0222

320.3706

Worker

0.0494

0.0333

0.3681

1.0700e003

0.1118

8.5000e004

0.1126

0.0296

7.8000e004

0.0304

107.0365

107.0365

3.0700e003

107.1132

Total

0.0906

1.2912

0.7024

4.0700e003

0.1886

7.1800e003

0.1958

0.0518

6.8400e003

0.0586

426.8519

426.8519

0.0253

427.4838

4.0 Operational Detail - Mobile
4.1 Mitigation Measures Mobile
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ROG

NOx

CO

SO2

Fugitive
PM10

Category

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Mitigated

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Unmitigated

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

4.2 Trip Summary Information
Average Daily Trip Rate
Land Use

Weekday

Saturday

Sunday

General Light Industry

0.00

0.00

0.00

Other Asphalt Surfaces

0.00

0.00

0.00

Total

0.00

0.00

0.00

Unmitigated

Mitigated

Annual VMT

Annual VMT

4.3 Trip Type Information
Miles

Trip %

Land Use

H-W or C-W

H-S or C-C

H-O or C-NW H-W or C-W H-S or C-C

General Light Industry

16.60

8.40

6.90

59.00

Other Asphalt Surfaces

16.60

8.40

6.90

0.00

Trip Purpose %
H-O or C-NW

Primary

Diverted

Pass-by

28.00

13.00

92

5

3

0.00

0.00

0

0

0

4.4 Fleet Mix
Land Use

LDA

LDT1

LDT2

MDV

LHD1

LHD2

MHD

HHD

OBUS

UBUS

MCY

SBUS

MH

General Light Industry

0.547828

0.043645

0.199892

0.122290

0.016774

0.005862

0.020637

0.032653

0.002037

0.001944

0.004777

0.000705

0.000956

Other Asphalt Surfaces

0.547828

0.043645

0.199892

0.122290

0.016774

0.005862

0.020637

0.032653

0.002037

0.001944

0.004777

0.000705

0.000956
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5.0 Energy Detail
Historical Energy Use: N

5.1 Mitigation Measures Energy

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

NaturalGas
Mitigated

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

NaturalGas
Unmitigated

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000
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5.2 Energy by Land Use - NaturalGas
Unmitigated

NaturalGa
s Use

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2

NBio- CO2 Total CO2

N2O

CO2e

Land Use

kBTU/yr

General Light
Industry

0

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Other Asphalt
Surfaces

0

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

ROG

NOx

CO

SO2

Exhaust
PM10

PM10
Total

CH4

N2O

CO2e

Total

lb/day

CH4

lb/day

Mitigated

NaturalGa
s Use

Fugitive
PM10

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

Land Use

kBTU/yr

General Light
Industry

0

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Other Asphalt
Surfaces

0

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Total

lb/day

6.0 Area Detail
6.1 Mitigation Measures Area

lb/day
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No Hearths Installed

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Mitigated

1.1900e003

2.0000e005

2.0000e003

0.0000

1.0000e005

1.0000e005

1.0000e005

1.0000e005

4.2900e003

4.2900e003

1.0000e005

4.5700e003

Unmitigated

1.1900e003

2.0000e005

2.0000e003

0.0000

1.0000e005

1.0000e005

1.0000e005

1.0000e005

4.2900e003

4.2900e003

1.0000e005

4.5700e003

CO

SO2

Exhaust
PM10

PM10
Total

6.2 Area by SubCategory
Unmitigated

ROG

NOx

SubCategory

Fugitive
PM10

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Architectural
Coating

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Consumer
Products

1.0000e003

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Landscaping

1.9000e004

2.0000e005

2.0000e003

0.0000

1.0000e005

1.0000e005

1.0000e005

1.0000e005

4.2900e003

4.2900e003

1.0000e005

4.5700e003

Total

1.1900e003

2.0000e005

2.0000e003

0.0000

1.0000e005

1.0000e005

1.0000e005

1.0000e005

4.2900e003

4.2900e003

1.0000e005

4.5700e003
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6.2 Area by SubCategory
Mitigated

ROG

NOx

CO

SO2

SubCategory

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5 Total Bio- CO2

NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Architectural
Coating

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Consumer
Products

1.0000e003

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Landscaping

1.9000e004

2.0000e005

2.0000e003

0.0000

1.0000e005

1.0000e005

1.0000e005

1.0000e005

4.2900e003

4.2900e003

1.0000e005

4.5700e003

Total

1.1900e003

2.0000e005

2.0000e003

0.0000

1.0000e005

1.0000e005

1.0000e005

1.0000e005

4.2900e003

4.2900e003

1.0000e005

4.5700e003

7.0 Water Detail
7.1 Mitigation Measures Water

8.0 Waste Detail
8.1 Mitigation Measures Waste

9.0 Operational Offroad
Equipment Type

Number

10.0 Stationary Equipment
Fire Pumps and Emergency Generators

Hours/Day

Days/Year

Horse Power

Load Factor

Fuel Type
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Equipment Type

Number

Hours/Day

Hours/Year

Horse Power

Load Factor

Equipment Type

Number

Heat Input/Day

Heat Input/Year

Boiler Rating

Fuel Type

Boilers

User Defined Equipment
Equipment Type

11.0 Vegetation

Number

Fuel Type

City of Huntington Beach
-

2 0 0 0 MAIN STREET

CALIFORNIA 92648

DEPARTMENT OF PLANNING AND BUILDING
www.huntintztonbeachca.gov

Planning: Division

Building Division
714.536.5241

714.536.5271

May 24,2012
Ms. Xinling Ouyang
Corporate Environmental Services (CES)
Southern California Edison
Monrovia Office Building - 2nd Floor
1218 S. Fifth Ave, Monrovia, CA 91016
Subject: Seawater Desalination Project at Huntington Beach - CEQA Consistency
Determination Regarding SCE Substation Component

Dear Ms. Ouyang:
We received your letter dated May 16, 2012 requesting a CEQA consistency review and
determination for the Seawater Desalination Project's SCE substation component. After
careful review and analysis of the submitted information, the City's staff has concluded
there are no significant environmental effects from the SCE component of the project,
and that it is consistent with the previously certified EIR, and therefore complies with
CEQA.
The City has determined that:
1. There are no substantial changes proposed in the project which will require major

revision of the previous EIR due to the involvement of new significant
environmental effects or a substantial increase in the severity of previously
identified significant effects.
2. Substantial changes have not occurred with respect to the circumstances under
which the project is undertaken which will require major revisions of the previous
EIR due to the involvement of new significant environmental effects or a
substantial increase in the severity of previously identified significant effects.

3. There is no new information of substantial importance, which was not known and
could not have been known with the exercise of reasonable diligence at the time
the previous EIR was certified as complete, that shows any of the following:
a.

The project will have one or more significant effects not discussed in the
previous EIR;

b. Significant effects previously examined will be substantially more severe

than shown in the previous EIR;
c. Mitigation measures or alternatives previously found not to be feasible

would in fact be feasible, and would substantially reduce one or more
significant effects of the project, but the project proponents decline to
adopt the mitigation measure or alternative;
d. Mitigation measures or alternatives which are considerably different from

those analyzed in the previous EIR would substantially reduce one or
more significant effects on the environment , but the project proponents
decline to adopt the mitigation measure or alternative.
4. There are no substantial changes proposed in the project which will affect the

determination of impacts identified as significant and unavoidable in the previous
EIR.
In addition, the City's staff has determined that the SCE substation component has
undergone environmental review under CEQA as part of the Seawater Desalination
Project at Huntington Beach, and that the SCE substation component is not triggering
any of the temporary significant unavoidable impacts associated with air quality during
construction that were identified by the City in the SElR and set forth in City Council
Resolution No 2010-63 (the Findings of Fact and Statement of Overriding
Considerations).
Therefore, no further environmental documentation andlor action are required at this
time.

Sincerely,

PPR~ckyRamos
Senior Planner
xc: Mary Beth Broeren, Planning Manager

Appendix D
Emergency Generator Emissions and Screening Tool

Poseidon HBDP Modifications
Generator Emissions
Operational Year:

2023

Stationary Sources
Rating

Equipment Description
Emergency Diesel Generator

Name
Kohler 200REOZJF

kW
200

HP
268

Source:
1. CalEEMod 2016.3.2 Default Values
2. Current CARB and EPA engine standards for Tier 4 equipment.
Conversions:
1 lb =
1 MT =
1 MT =

453.6
2204.623
1000000

g
lb
g

Operating Parameters
Load
Factor1 hr/day
0.73
4

hr/yr
48

ROG

NOx

CO

Emission Factors 2
SOx
PM10

PM2.5

CO2

CH4

ROG

NOx

CO

Emission Rates
SOx
PM10 PM2.5

CO2

CH4

CO2e

lb/hp-hr g/kW-hr g/kW-hr g/hp-hr g/kW-hr g/kW-hr lb/hp-hr g/hp-hr lb/day lb/day lb/day lb/day lb/day lb/day MT/yr MT/yr MT/yr
0.002248
0.40
3.5
0.0049
0.02
0.02
1.15
0.07313 1.76
0.51
4.51
0.01
0.03
0.03
4.90 0.001 4.919

ENTER OPERATIONAL PARAMETERS IN THE HIGHLIGHTED YELLOW CELLS
Intro

TIER 1/TIER 2 SCREENING RISK ASSESSMENT DATA INPUT
(Procedure Version 8.1 & Package N, September 1, 2017 ) - Risk Tool V1.103
01/01/23

Application Deemed Complete Date
A/N
Facility Name

1. Stack Data
Hours/Day

Input
4

hrs/day

Days/Week

1

days/wk

Weeks/Year
Control Efficiency
Does source have T-BACT?
Source type (Point or Volume)
Stack Height or Building Height
Building Area
Distance-Residential
Distance-Commercial
Station list

Generator

Meteorological Station
Project Duration
(Short term options: 2, 5, or 9 years; Else 30 years)

Source Type
Screening Mode (NO = Tier 1 or Tier 2; YES = Tier 3)

Emissions 190410-copy-of-risktool-(v1-103)-r040919---aqmd-procedure-8-1

Units

12
wks/yr
0.100
NO
P
P or V
10
feet
ft2
5000
305
meters
150
meters
John Wayne Int'l Airport
30

Conversion Units (select units From & To)
From
1

feet

To
0.3048

meter

years

Diesel ICE
NO

8/5/2020

Emissions

DIESEL ENGINE DATA
(Procedure Version 8.1 & Package N, September 1, 2017 ) - Risk Tool V1.103
Engine Horse Power
Engine Year Built

A/N , Generator

315 bhp
2022

Generator Engine ?

YES

Emission Factor from applicant or engine
manufacturer's specification (*)
EPA's PM non-road exhaust emission standards
(**)

g/bhp-hr
0.15 g/bhp-hr

Code

Compound

R1 (Uncontrolled)
(lbs/hr) (***)

P1

Particulate Emissions from Diesel-Fueled Engines

1.04E-01

Efficiency

R2 (Controlled)
(lbs/hr)

0.1

9.37E-02

(*) From applicant or engine manufaturer's specifications.

(**) From EPA non-road engine exhaust emission standards for Diesel ICE based on engine HP, engine year built and engine type.
(http://www.arb.ca.gov/msprog/offroad/offroad.htm & http://www.epa.gov/otaq/standards/nonroad/nonroadci.htm)
(***) Uncontrolled emission R1 is calculated as followed:
R1 = Engine Power [BHP] x Emission Factor [g/BHP-hr] x 1 lb/454 g

DieselICE 190410-copy-of-risktool-(v1-103)-r040919---aqmd-procedure-8-1

8/5/2020

Emissions

PRIMARY INPUT PARAMETERS MUST BE ENTERED ON THE EMISSIONS SHEET OR ON ONE OF THE EQUIPMENT SPECIFIC SHEETS

TIER 1 SCREENING RISK ASSESSMENT REPORT

Application deemed complete date:

1/1/2023

(Procedure Version 8.1 & Package N, September 1, 2017 )
A/N , Generator
Equipment Type
Nearest Receptor Distance (actual)
Receptor Distance (Table 1 Emission look up)

Diesel ICE
150
100

meters
meters

No T-BACT
Engine Horse Power: 315 BHP
Engine Year Built: 2022
Generator Engine? YES

Tier 1 Results
Cancer/Chronic ASI
Acute ASI
1.11E+01
FAILED
PASSED

APPLICATION SCREENING INDEX CALCULATION

Code

P1

Compound

Particulate Emissions from Diesel-Fueled Engines

TOTAL (APPLICATION SCREENING INDEX)
Tier 1 Report 190410-copy-of-risktool-(v1-103)-r040919---aqmd-procedure-8-1

Average
Max Hourly
Annual
Emission
Emission
Rate (lbs/hr)
Rate (lbs/yr)
4.50E+00

9.37E-02

Cancer/Chronic
Pollutant Screening
Level (lbs/yr) from
Table 1
4.04E-01

Acute Pollutant
Screening Level
(lbs/hr) from
Table 1

Cancer/Chronic
Pollutant Screening
Index (PSI)

Acute Pollutant
Screening Index
(PSI)

1.11E+01

1.11E+01
8/5/2020

EMISSIONS ARE ENTERED ON THE EMISSIONS WORKSHEET OR ON ONE OF EQUIPMENT WORKSHEETS

Intro

INPUT PARAMETERS ENTERED ON THE EMISSIONS SHEET ARE USED FOR TIERS 1 AND TIER 2 ANALYSES

TIER 2 SCREENING RISK ASSESSMENT REPORT
(Procedure Version 8.1 & Package N, September 1, 2017 ) - Risk Tool V1.103
Fac: Generator

A/N:

1. Stack Data
Equipment Type

Combustion Eff

Diesel ICE

Engine Horse Power: 315 BHP
Engine Year Built: 2022
Generator Engine? YES
Engine Emission Factor: 0.15 g/bhp-hr

0.10

Application deemed complete date:

2. Tier 2 Data
Dispersion Factors tables
For Chronic X/Q
For Acute X/Q max

4
1
12

Receptor

hrs/day
days/week
weeks/year

Stack Height

10

ft

Distance to Residential

305

m

Distance to Commercial

150

m

Meteorological Station

Point Source
Table 10
Table 10.6

Dilution Factors

No T-BACT

Operation Schedule

1/1/2023

Χ/Q
(µg/m³)/(tons/yr)

X/Qmax
(µg/m³)/(lbs/hr)

Residential

0.24

9.72

Commercial - Worker

1.52

32.07

Residential
30
677.40
1

Worker

Intake and Adjustment Factors
Year of Exposure
Combined Exposure Factor (CEF) - Table 4
Worker Adjustment Factor (WAF) - Table 5

55.86
4.20

John Wayne Int'l Airport

MICR
result

Tier 2 Report 190410-copy-of-risktool-(v1-103)-r040919---aqmd-procedure-8-1
Page 1 of 11
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A/N:

Application deemed complete date: 01/01/23

3. Rule 1401 Compound Data

Code

P1

Compound

R1 Uncontrolled
(lbs/hr)

Particulate Emissions from Diesel-Fueled Engines 1.04E-01

R2 Controlled
(lbs/hr)
9.37E-02

CP
(mg/kg-day)-1
1.10E+00

MP
MICR
Resident
1.00

MP
MICR
Worker

MP
Chronic
Resident

1.00

1.00

MP
Chronic
Worker
1.00

REL
Chronic
(µg/m³)
5.00E+00

REL
8-hr Chronic
(µg/m³)

REL
Acute
(µg/m³)

MWAF
1

Tier 2 Report 190410-copy-of-risktool-(v1-103)-r040919---aqmd-procedure-8-1
Page 2 of 11
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A/N:

Application deemed complete date: 01/01/23

4. Emission Calculations
Compound

R1 (lbs/hr)

R2 (lbs/hr)

R1 (lbs/day)

R2 (lbs/day)

R2 (lbs/yr)

R2 (tons/yr)

Particulate Emissions from Diesel-Fueled Engines 1.04E-01

9.37E-02

4.16E-01

3.75E-01

4.50E+00

2.25E-03

Total

9.37E-02

4.16E-01

3.75E-01

4.50E+00

2.25E-03

1.04E-01

TIER 2 RESULTS

A/N:

Application deemed complete date: 01/01/23

Tier 2 Report 190410-copy-of-risktool-(v1-103)-r040919---aqmd-procedure-8-1
Page 3 of 11
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5a. MICR
MICR Resident = CP (mg/(kg-day))^-1 * Q (ton/yr) * (X/Q) Resident * CEF Resident * MP Resident * 1e-6 * MWAF
MICR Worker = CP (mg/(kg-day))^-1 * Q (ton/yr) * (X/Q) Worker * CEF Worker* MP Worker* WAF Worker* 1e-6 * MWAF
Compound
Residential
Commercial
8.79E-07
Particulate Emissions from Diesel-Fueled Engines 3.95E-07

5b. Is Cancer Burden Calculation Needed (MICR >1E-6)?

Tier 2
Report
Top

Total

3.95E-07
PASS

8.79E-07
PASS

NO

New X/Q at which MICR70yr is one-in-a-million [(µg/m³)/(tons/yr)]:
New Distance, interpolated from X/Q table using New X/Q (meter):
Zone Impact Area (km²):
Zone of Impact Population (7000 person/km²):
Cancer Burden:

Tier 2 Report 190410-copy-of-risktool-(v1-103)-r040919---aqmd-procedure-8-1
Page 4 of 11

8/5/2020

6. Hazard Index Summary
HIA = [Q(lb/hr) * (X/Q)max * MWAF ]/ Acute REL
HIC = [Q(ton/yr) * (X/Q) * MP * MWAF] / Chronic REL
HIC 8-hr= [Q(ton/yr) * (X/Q) * WAF * MWAF] / 8-hr Chronic REL
Target Organs
Alimentary system (liver) - AL
Bones and teeth - BN
Cardiovascular system - CV
Developmental - DEV
Endocrine system - END
Eye
Hematopoietic system - HEM
Immune system - IMM
Kidney - KID
Nervous system - NS
Reproductive system - REP
Respiratory system - RESP
Skin

Acute

A/N:

Chronic

6.81E-04

Application deemed complete date: 01/01/23

8-hr Chronic

Acute
Pass/Fail

Chronic
Pass/Fail

8-hr Chronic
Pass/Fail

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass
Pass

Tier 2 Report 190410-copy-of-risktool-(v1-103)-r040919---aqmd-procedure-8-1
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A/N:

Application deemed complete date: 01/01/23

6a. Hazard Index Acute - Resident
HIA = [Q(lb/hr) * (X/Q)max resident * MWAF] / Acute REL
Compound
AL
Particulate Emissions from Diesel-Fueled Engines

CV

DEV

HIA - Residential
EYE
HEM

IMM

NS

REP

RESP

SKIN

Total

Tier 2 Report 190410-copy-of-risktool-(v1-103)-r040919---aqmd-procedure-8-1
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6a. Hazard Index Acute - Worker
HIA = [Q(lb/hr) * (X/Q)max Worker * MWAF] / Acute REL
Compound
AL
Particulate Emissions from Diesel-Fueled Engines

A/N:

CV

DEV

HIA - Commercial
EYE
HEM

Application deemed complete date: 01/01/23

IMM

NS

REP

RESP

SKIN

Total

Tier 2 Report 190410-copy-of-risktool-(v1-103)-r040919---aqmd-procedure-8-1
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A/N:

Application deemed complete date: 01/01/23

6b. Hazard Index Chronic - Resident
HIC = [Q(ton/yr) * (X/Q) Resident * MP Chronic Resident * MWAF] / Chronic REL
Compound
AL
Particulate Emissions from Diesel-Fueled Engines

BN

CV

DEV

HIC - Residential
END
EYE

Total

HEM

IMM

KID

NS

REP

RESP
1.06E-04

SKIN

1.06E-04

Tier 2 Report 190410-copy-of-risktool-(v1-103)-r040919---aqmd-procedure-8-1
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A/N:

Application deemed complete date: 01/01/23

6b. Hazard Index Chronic - Worker
HIC = [Q(ton/yr) * (X/Q) * MP Chronic Worker * MWAF] / Chronic REL
Compound
AL
Particulate Emissions from Diesel-Fueled Engines

BN

CV

DEV

HIC - Commercial
END
EYE

Total

HEM

IMM

KID

NS

REP

RESP
6.81E-04

SKIN

6.81E-04

Tier 2 Report 190410-copy-of-risktool-(v1-103)-r040919---aqmd-procedure-8-1
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6c. 8-hour Hazard Index Chronic - Resident
HIC 8-hr = [Q(ton/yr) * (X/Q) Resident * WAF Resident * MWAF] / 8-hr Chronic REL
Compound
AL
Particulate Emissions from Diesel-Fueled Engines

BN

CV

A/N:

DEV

HIC - Residential
END
EYE

Application deemed complete date:

HEM

IMM

KID

NS

REP

01/01/23

RESP

SKIN

Total

Tier 2 Report 190410-copy-of-risktool-(v1-103)-r040919---aqmd-procedure-8-1
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A/N:

Application deemed complete date:

01/01/23

6c. 8-hour Hazard Index Chronic - Worker
HIC 8-hr = [Q(ton/yr) * (X/Q) Worker * WAF Worker * MWAF] / 8-hr Chronic REL
Compound
AL
Particulate Emissions from Diesel-Fueled Engines

BN

CV

DEV

HIC - Commercial
END
EYE

HEM

IMM

KID

NS

REP

RESP

SKIN

Total

Tier 2 Report 190410-copy-of-risktool-(v1-103)-r040919---aqmd-procedure-8-1
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Appendix E
Geo-Logic Associates Supplemental
Assessment of Seismic Hazards

June 29, 2020
GLA Project No. SO20.1094.00
Poseidon Water
501 West Broadway, Suite 2020
San Diego, California 92101
Attention: Mr. Scott Maloni
SUPPLEMENTAL ASSESSMENT OF SEISMIC HAZARDS
HUNTINGTON BEACH DESALINATION PROJECT
HUNTINGTON BEACH, CALIFORNIA
Dear Mr. Maloni:
General
This memorandum was prepared by Geo-Logic Associates, Inc. (GLA) to address comments
provided by the California Coastal Commission (CCC) related to the seismic hazard assessment at
the proposed Huntington Beach Seawater Desalination Project (Project) in Huntington Beach,
California. The comments were conveyed by electronic mail to Poseidon Water (Poseidon), as
reproduced in the subsequent section of this document. The responses to these comments,
supported by the results of supplemental evaluations, are provided herein for consideration by
the CCC in connection with the resubmission of the Coastal Development Permit application.
For reference, this memorandum also includes an overview of similar seismic hazard
considerations as recently addressed for the neighboring Huntington Beach Energy Project
(HBEP; commonly referred to as the AES plant). A permit application for the HBEP, of which these
seismic considerations were a part, was prepared (by others) and was approved by the California
Energy Commission (CEC).
Background
Poseidon is preparing to resubmit its Coastal Development Permit (Permit) for the Project. An
important part of the Permit is resolution of the CCC staff comments related to seismic hazard
assessment for the site, as documented in technical report prepared by Geosyntec Consultants
(GSC, 2013) and further updated in a memorandum prepared by GLA (2015).
CCC Comments
Current CCC staff comments are reproduced below (in italic).

3150 Bristol Street, Suite 210 • Costa Mesa, CA 92626 • T 714.630.5855 • www.geo-logic.com

Comment 1 - NIFZ – Increase in Design Magnitude
• Newport-Inglewood Fault Zone (“NIFZ”): The expected maximum magnitude earthquake on
the NIFZ has gone from the previous 6.9 or 7.0 to its current 7.4 or 7.5 (see references, for
example, in the City of Huntington Beach’s current General Plan and its 2017 Local Hazards
Mitigation Plan (“LHMP”)). The City’s LHMP notes that a 6.9 earthquake on the NIFZ could
cause “Severe” ground shaking at the proposed project site, while a stronger quake could
cause “Ruinous” ground shaking. It also shows that several other regional faults could result
in similar levels of ground shaking.
Comment 2 - South Branch of NIFZ – Potential Reclassification of Fault Type
• NIFZ South Branch may not be a “secondary” fault: Poseidon’s 2013 evaluation by Geosyntec
described the South Branch fault underlying the site as being “secondary” to the NIFZ North
Branch fault about half-a-mile distant. At least one recent study has identified the NIFZ as
including a single, deep fault at depth that expresses in shallower areas as a “flower
structure,” in which any of the NIFZ faults could be active (See Boles et. al, Mantle helium
along the Newport-Inglewood fault zone, Los Angeles basin, California: A leaking paleosubduction zone, in Geochemistry, Geophysics, Geosystems, Volume 16, Issue 7, July 2015). A
number of past and recent documents describe the South Branch as “potentially active” and
the NIFZ overall as “active.”
Comment 3 - NIFZ – Update of Probability of Occurrence
• Updated 2015 Third Uniform California Earthquake Rupture Forecast (“UCERF3”): The City’s
LHMP includes a table showing expected probabilities of various substantial earthquakes on
several of the regional faults that could affect the project site. The probability of a 7.0 or
greater earthquake occurring on any one of these several faults during the next 30 years is
relatively high.
Responses to these CCC comments are provided below.
Response to CCC Comments and Results of Supplemental Evaluations
Table 1 summarizes the review, evaluation, update and interpretation of relevant information.
The first column of Table 1 (Hazard) lists evaluated geotechnical, geological, and other hazards
based upon respective subject discipline. The second column (2013 Hazards Assessment by GSC)
presents reference information, i.e., the latest technical report submitted to CCC by Poseidon.
The third column (CCC Comments on the 2013 Hazards Assessment by GSC) presents a summary
of relevant comments by CCC in 2013 with respect to the reference information in the second
column. The fourth column (2015 Seismic Hazards Update by GLA) is a summary of current
Project No. SO20.1094.00 | Poseidon Desalination Plant Supplemental SHA
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evaluations and interpretations (i.e., of relevant updates of the 2013 report by GSC) by GLA. The
last three columns are related to the subject comments by CCC, response to these comments
(including supplemental evaluations), and the impacts of revised assessments on the site
improvements, if any.
Response to Comment 1 - NIFZ – Increase in Design Magnitude
As a part of this study, GLA performed a supplemental seismic hazard evaluation. The results of
this evaluation are summarized below and in the Table 1, with calculations enclosed as an
Attachment. The results of this evaluation indicate that: Deaggregated Moment Magnitude (M)
for NIFZ (2,475-year return period; zero period) equals M 7.0 (Mean). However, when
uncertainty is taken into account, M increases to M 7.3 (Mode; ε0 = 0.84 σ; 18.28% contribution
to the overall hazard) and to M 7.5 (Mode; ε0 = 0.26 σ; 11.01% contribution to the overall hazard).
While engineering design is typically based upon the deaggregated mean value, parametric
studies were performed by Geosyntec (2013) and by GLA (2015) to evaluate the impact of higher
M, i.e., of M as high as M 7.5. The results of these studies indicated that the impact of M 7.5 on
the overall seismic hazard can be accommodated by the current design.
Also included in the Attachment are the results of seismic hazard analysis expressed in terms of
Peak Horizontal Ground Acceleration (PHGA). These results indicate that 2,475-year return
period PHGA equals 0.62 g (NEHRP B/C Boundary; Shear wave velocity = 761 m/s). This PHGA
value is approximately 5% lower than its counterpart reported in the latest update of seismic
hazard for the site (GLA, 2015). This is because the updated seismic hazard model uses an
updated set of Ground Motion Prediction Equations (GMPE-s) (i.e., NGA West-2 GMPE-s) that are
based upon larger data set and hence are less conservative than NGA West-1 GMPE-s used in
previous calculations.
Conclusion: Update of Seismic Hazard Analysis has no significant impact on seismic design of the
Project.
Response to Comment 2 - South Branch of NIFZ – Potential Reclassification of Fault Type
The Huntington Beach Desalination Project’s 2010 certified Subsequent Environmental Impact
Report (SEIR) and other site-specific geological documents identified a potential for subsurface
faulting beneath the Project. Mitigation Measure GEO-1 of the SEIR required Poseidon to
conduct a fault rupture hazard investigation in accordance with CGS (2002) (California Geological
Survey Note 49 that addresses surface rupture phenomenon) to assess the nature and extent of
possible fault-induced surface rupture across the southern portion of the site. If evidence for
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potential fault-induced surface rupture is found, GEO-l requires that an appropriate “setback” for
structures from the zone of surface faulting be maintained (typically 200 ft).
Mitigation measures such as GEO-I of SEIR are suitable and are commonly implemented when
on-site alluvium is “thin,” or bedrock is exposed, so fault movement-induced offsets can be
identified by trenching and/or by geophysical surveys) and site layout allows for a 200-ft offsets
from fault traces. At the Project site, alluvium is relatively thick (over 200 ft). Geosyntec (2013a;
2013c) demonstrated that 200 ft of alluvium mitigates fault rupture at depth.
The anticipated 50-year design life of the Project has no impact on the fault rupture propagation
evaluation, conclusions, and associated recommendations presented in Geosyntec (2013a).
Conclusion: The geological aspects of seismic hazard assessment at the Project site have not
changed since 2013. The fault rupture hazard analysis design event has a 2,475-yr return period,
hence the 2025-2075 design life of the desalination facility does not result in any change to
geological seismic hazard due to fault rupture potential, including fault movement-induced
ground surface rupture.
Response to Comment 3 - NIFZ – Update of Probability of Occurrence
For seismic design in the State of California, the design seismic event is evaluated in accordance
with an applicable building code. The applicable building code for the Project is the California
Building Code (CBC). In accordance with CBC provisions, the design seismic event has a 2%
Probability of Exceedance (PE) in 50 years, corresponding to an event with a return period of
2,475 years. The CBC prescribes seismic design parameters based on the location of the Project
site and this seismic event return period.
The Updated 2015 Third Uniform California Earthquake Rupture Forecast (“UCERF3”) provides
information which may eventually be incorporated into future editions of the CBC. However, the
UCERF3, by itself, is not a building code and has no direct implication for seismic design.
Although the CBC-based seismic design need not address UCERF3 guidance, in our opinion,
current Project seismic design would be adequate were it required to do so. If UCERF3 guidance
were accounted for directly, the design earthquake magnitude for the NIFZ, as established by
deaggregation of seismic hazard, would increase from M 7.0 to M 7.5. As noted in the response
to the first CCC comment, the impact of M 7.5 on the overall seismic hazard can be
accommodated by the current design without modification.
Conclusion: Update of Probability of Occurrence has no significant impact on seismic design of
the Project.
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Review of Huntington Beach Energy Project
The Huntington Beach Energy Project (HBEP), commissioned by AES Corporation (AES), refers to
a replacement of a natural-gas-fired power facility adjacent to the Project. On June 27, 2012,
AES submitted an application for the facility upgrade approval from the CEC, i.e., to develop the
HBEP. The application was approved in November 2014. The approval document (i.e., the Final
Decision document) is referenced herein as CEC (2014).
The HBEP and the Project are similar in many aspects, including site finished grades and seismic
setting (similar distance from the controlling Newport-Inglewood Fault Zone, NIFZ).
Furthermore, both projects will be designed in accordance with the same building codes (CBC
and ASCE 7). Finally, with exception of the California Energy Commission (CEC), the same agency
(City of Huntington Beach, Public Works Department) will review and approve the final design.
Therefore, a comparison of key design elements is warranted, as presented below.
Seismic Hazards – Geotechnical: The bedrock PHGA evaluated1 for the HBEP is 0.65 g. The
updated bedrock PHGA for the Project (this study) is also 0.63 g. Soil liquefaction and its impacts
are recognized by AES and “will be addressed and mitigated upon completion of geotechnical
study.” The desalination Project has already identified mitigation measures against soil
liquefaction (i.e., stone columns).
Seismic Hazards – Geological: In contrast to the desalination Project, no site-specific fault rupture
study has been commissioned by AES. Instead, the fault rupture hazard is addressed by AES by
citing the 2002 study for the desalination Project “which concluded that there is little specific
evidence of the existence of the South Branch fault beneath the proposed Poseidon property
and, by extension, the HBEP site (Ex. 2000, 5.2-16.).”
Conclusion: The HBEP and the desalination Project are two structurally similar neighboring
facilities within the same seismic setting and other hazard conditions. The HBEP has been
approved by the CEC.
Closure
This report is based on the data and analyses described herein. Geo-Logic Associates should be
notified of any conditions that differ from those described herein since this may require a
reevaluation of the data, conclusions and recommendations presented.

1

Mapped spectral acceleration at short (0.2 s) period 1.612 g. (1.612 g / 2.5) = 0.65 g
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This report has been prepared in accordance with generally accepted geotechnical practices, and
makes no other warranties, either expressed or implied, as to the professional data presented in
it.
Sincerely,
Geo-Logic Associates, Inc.

Alan F. Witthoeft, PE, GE
Senior Engineer

Neven Matasovic, PhD., PE, GE
Principal
714.465.8240 / nmatasovic@geo-logic.com

Attachments:
•
•

Table 1
Seismic Hazard Calculations
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TABLE 1
EVALUATION OF SUPPLEMENTAL INFORMATION PROVIDED BY CCC – SEISMIC HAZARDS
HUNTINGTON BEACH DESALINATION PROJECT, HUNTINGTON BEACH, CALIFORNIA
CCC Comments on the 2013
Hazards Assessment by GSC

2015 Seismic Hazards
update by GLA

NIFZ M 7.1 – 7.5.
Cite higher values for other sites in
HB, but notes that the citation is for
ground surface and for nonliquefiable sites.

NIFZ M 7.0 (confirmed).
Bedrock PHGA: 0.65 g
(new evaluation).
Reference Codes: IBC

NIFZ M 7.0. increased to M 7.5
(Multiple sources cited by CCC)

NIFZ M 7.0. increased to M 7.5
(confirmed by deaggregation of
seismic hazard using the latest seismic
hazard tool, as posted on USGS web
site. Updated bedrock PHGA = 0.61 g
(calculated using the same tool.

Liquefiable:
- Upper level: 4 ft thick
- Lower Layer: 25 ft thick

CCC concurs with analysis

No change

No comment.

No change.

No impact.

3. Liquefaction Induced
Settlement

9 inches.

CCC concurs with the estimate and
design measure

Likely minimal change in
estimate.

No comment.

No change.

No impact.

4. Liquefaction Induced
Lateral Spreading

15 to 38 inches.

CCC concurs with the estimate and
design measure

Likely minimal change in
estimate.

No comment.

No change.

No impact.

5. Surface Rupture
Hazard

A parametric study with 7.1 ≤ M ≤ 7.5
performed for the fault rupture per
request of CCC. South Branch Fault
was considered a secondary fault and
the intensity of postulated fault
movement was evaluated accordingly
(25% of estimated max movement on
the main trace of NIFZ of approx. 4 ft).

3.3 ft of vertical offset estimate for
the main trace of NIFZ.
10 ft horizontal displacement.
Requires fault study to identify
setback (burdensome; can you
rearrange the facility to
accommodate 200 - 500 ft setback?)

No update in key
parameters.
No new analysis method
available.

NIFZ South Branch may not be a
“secondary” fault. A number of past
and recent documents describe the
South Branch as “potentially active”
and the NIFZ overall as “active.”

Parametric study with 7.1 ≤ M ≤ 7.5
performed by GSC in 2013 per request
of CCC. It was assumed in 2013 that
NIFZ South Branch is “active.”

No impact.

Hazard

2013 Hazards Assessment by GSC

1. Ground Shaking
(Design Earthquake: An
event with 2% PE in 50
yrs. / 2,475 yr. RP).

NIFZ M 7.0. M 7.1 used for
liquefaction evaluation per request of
CCC.
Bedrock PHGA: 0.61 g.
Ground Surface PGA: 0.33 g.

2. Soil Liquefaction

CCC Comments of April 7, 2020

2020 Seismic Hazards update by GLA

Impact of CCC Comments of April 7, 2020
on Facility Design
No impact (design earthquake remains an
event with 2,475-yr return period).
Bedrock PHGA is 6% lower than
previously estimated. This is because the
updated seismic hazard model uses an
updated set of Ground Motion Prediction
Equations (GMPE) that are based upon
larger data set and hence are less
conservative.

M = Moment Magnitude; R = Site-to-source distance; RP = Return Period (of design earthquake); PE = Probability of Exceedance; PHGA = Peak Horizontal Ground Acceleration (bedrock); PGA = Peak Ground Acceleration (ground surface); MSL = Mean Sea
Level; GWT = Groundwater Table; NIFZ = Newport-Inglewood Fault Zone; CCC = California Coastal Commission; GSC = Geosyntec Consultants, Inc.; GLA = Geo-Logic Associates, Inc.; FEMA = Federal Emergency Management Agency; HB = Huntington Beach;
UCERF3 = Third Uniform California Earthquake Rupture Forecast; GMPE = Ground Motion Prediction Equation; USGS = United States Geological Survey.

ATTACHMENT
(Seismic Hazard Calculation)
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Executive Summary
In support of the Coastal Development Permit (CDP) for the Huntington Beach Seawater Desalination
Project, Moffatt & Nichol has been commissioned by Poseidon Water to prepare a site-specific tsunami
flood1 hazard assessment.
The goals and policies related to coastal hazards such as sea level rise (SLR), flooding, and tsunamis are
identified in the Huntington Beach Local Coastal Program (LCP) and the Coastal Act (Pub. Res. Code Section
30253), and generally require that “new development shall (a) Minimize risks to life and property in areas
of high geologic, flood, and fire hazard; and (b) Assure stability and structural integrity, and neither create
nor contribute significantly to erosion, geologic instability, or destruction of the site or surrounding area
or in any way require the construction of protective devices that would substantially alter natural
landforms along bluffs and cliffs.” The California Coastal Commission’s Sea Level Rise Policy Guidance,
Final Adopted Science Update (dated November 7, 2018) additionally notes the importance of site-specific
analyses in the determination of the future impacts of coastal hazards, such as tsunami waves.
In order to demonstrate compliance with these policies, a detailed numerical model was used to simulate
flood depth and speed at the project site and adjacent areas during the ASCE-prescribed Maximum
Considered Tsunami (MCT), which has a return period of 2,475 years. This assessment examines the
potential tsunami flooding effects on the proposed project site under multiple SLR scenarios, in
accordance with methods described in the 2019 California Building Code and ASCE 7-16, Chapter 6.
Starting in 2005, tsunami hazards have been evaluated as part of the planning and permitting of the
proposed project using the best data available from previous studies prepared for the California Office of
Emergency Services (Cal OES) and the United State Geological Survey (USGS). These studies consistently
found that the probability of a tsunami causing widespread flooding in south Huntington Beach was very
low but could occur in a very extreme event, largely due to the low-lying regional topography. However,
site-specific flood depths and speeds, as well as the probability of such an event, were unavailable from
these prior studies. In addition, despite the occurrence of five very large earthquakes on subduction zones
around the Pacific Rim, no tsunami damage has ever been recorded in the Huntington Beach or Orange
County area throughout the entire 200-year tsunami record (Griggs, 2018).
In 2017, ASCE 7-16 published the “Standards for Minimum Design Loads for Buildings and Other
Structures,” and for the first time, the standard contained a specific chapter on tsunami hazards titled,
“Chapter 6 - Tsunami Loads and Effects” with tsunami design provisions applicable to Risk Category III and
IV buildings 2 in Alaska, Washington, Oregon, California, and Hawaii. Although the project does not

Flooding is defined as the increased extent of a temporarily wet condition; inundation is defined as the increased
extent of a permanently wet condition. See California Coastal Commission (June 4, 2019).

1

Risk Category III buildings or structures include those whose failure would pose a substantial risk to human life;
Risk Category IV buildings or structures have been deemed essential to the community.

2

1

propose any buildings or facilities in these risk categories, ASCE 7-16 establishes widely accepted criteria
for evaluating site-specific tsunami hazards 3.
Chapter 6 of ASCE 7-16 specifies a minimum rate of sea level change over the project lifecycle based on
historic rates but does not provide guidance for the use of higher SLR projections. This assessment
evaluates the MCT in combination with the upper end of likely SLR projections over the 50-year project
design life, which would correspond to a 2070-2100 planning horizon. The 2018 Ocean Protection Council
SLR Guidance (OPC Guidance) for Los Angeles indicates SLR will likely remain below 1.7 feet (ft) in 2070
and below 3.2 ft in 2100 4. At any given time horizon, there is a 17% chance that SLR will exceed the upper
end of the likely projections.
As the MCT event has such a low probability of occurrence, it is not practical from a design point of view
to combine this event with unlikely or worst-case SLR projections for design purposes. The joint probability
of the MCT event with SLR at the upper end of likely projections (17% probability of exceedence; OPC
Guidance) is nearly 1/15,000, which corresponds to a failure risk of 0.3% over the 50-year design life. For
context, ASCE 7 requires a failure risk of 1% or less over the design life for required infrastructure. Since
the joint probability of the MCT and the upper end of likely SLR projections far exceeds building code
requirements, so it is not practical to design for this condition nor required by current building codes.
These results are only presented to understand how extreme tsunami flooding could increase with SLR to
support long-term adaptation planning and coastal permitting efforts.
Flooding hazards due to a 2,475-year return period MCT event were assessed for present-day and future
SLR scenarios through a site-specific numerical model developed in accordance with provisions of ASCE 716, Chapter 6. This model contains a sufficiently high topographic resolution to resolve berms on the
existing project site as well as along the Talbert and Huntington Beach flood control channels. The offshore
tsunami amplitude and period were applied along the 100-meter (m) depth contour to match the
waveform prescribed by ASCE 7-16, Chapter 6. Following ASCE 7-16, Chapter 6 guidance, the MCT wave
height is not a single value but varies along the model boundary for a single tsunami. The prescribed MCT
height in the site-specific model varies from 5 to 8 ft along the offshore model boundary to be consistent
with the ASCE tsunami design geodatabase. The peak water depths near the project site for each SLR
scenario are illustrated in Figure 1.

The City of Huntington Beach has recently adopted the 2019 California Building Standards Code (Cal. Code Regs.,
Title 24), which references ASCE 7-16, Chapter 6, in the determination of tsunami-related hazards and loads.

3

3.3 ft was selected for model scenarios representing likely 2100 sea levels to be consistent with prior analyses
which relied on CoSMoS data for a 3.3 ft scenario.
4

2

Figure 1: Peak water depths for the MCT with the proposed site elevations for existing sea levels (MHW), 1.6 ft of
SLR (MHW + 1.6’), and 3.3 ft of SLR (MHW + 3.3’).

Tsunami-related flooding is limited to the western side of the project site for all SLR scenarios considered.
Under each SLR scenario, the depth of flooding increases near the western side of the project site, but the
duration of flooding does not. Newland Street would experience flooding due to tsunami runup, which
would temporarily inhibit access to the project site up to a few hours after the tsunami.
Under all examined SLR scenarios, the eastern portion of the project site is not affected by tsunami-related
flooding. On the western portion of the project site, shallow flooding (roughly 1-ft deep) would be
expected when the MCT is combined with 1.6 ft of SLR. Flooding at these locations increases to a depth
3

of about 3 ft when the MCT is combined with 3.3 ft of SLR. Peak speeds in the range of 3-5 feet per second
(ft/s) are predicted in this area. Tsunami flood waters are expected to quickly recede from the project site
for all analyzed SLR scenarios. Comparisons between the configurations of the site-specific and ASCE
geodatabase models suggest that these results are accurate, if not conservative, best-estimates of
tsunami-related flooding in the Huntington Beach area for an MCT event, and model sensitivity tests
indicate that these findings are robust.
Project facilities are not exposed to damaging runup from the MCT over the project design life. Off-site
flooding is not expected to be affected by the construction of the project site. Tsunami-related flooding is
also expected to only temporarily inhibit access to the site from Newland Street. Furthermore, the project
facilities are not considered Risk Category III or IV buildings regulated by the MCT building code. However,
the findings of this report are helpful for understanding the sensitivity of the project to tsunami hazards
and developing cost-effective mitigation measures, now or in the future, to reduce the risk of potential
damage from the effects of an extreme tsunami with a return period of 2,475 years.
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1.

Introduction

In support of the Coastal Development Permit (CDP) for the Huntington Beach Seawater Desalination
Project, Moffatt & Nichol has been commissioned by Poseidon Water to prepare a site-specific tsunami
flood hazard assessment.
The goals and policies related to coastal hazards such as sea level rise (SLR), flooding, and tsunamis are
identified in the Huntington Beach Local Coastal Program (LCP) and the Coastal Act (Pub. Res. Code Section
30253) and generally require that “new development shall (a) Minimize risks to life and property in areas
of high geologic, flood, and fire hazard; and (b) Assure stability and structural integrity, and neither create
nor contribute significantly to erosion, geologic instability, or destruction of the site or surrounding area
or in any way require the construction of protective devices that would substantially alter natural
landforms along bluffs and cliffs.” The California Coastal Commission’s Sea Level Rise Policy Guidance,
Final Adopted Science Update (dated November 7, 2018) also notes the importance of site-specific
analyses in the determination of the future impacts of coastal hazards, such as tsunami waves.
In order to demonstrate compliance with these policies, a detailed numerical model was used to simulate
flood depth and speed at the project site and adjacent areas during the ASCE-prescribed Maximum
Considered Tsunami (MCT), which has a return period of 2,475 years. This assessment examines the
potential tsunami flooding effects on the proposed project site under multiple SLR scenarios, in
accordance with methods described in the 2019 California Building Code and ASCE 7-16, Chapter 6.

1.1

Background

Starting in 2005, tsunami hazards have been evaluated as part of the planning and permitting of the
proposed project using the best data available from the California Office of Emergency Services (Cal OES),
the United States Geological Survey (USGS), and other regional studies. A consistent finding among these
studies was that the probability of a tsunami causing widespread flooding in south Huntington Beach was
very low but could occur in a very extreme event. However, site-specific details about the depth and speed
as well as the probability of such an event were unavailable from these prior studies. Geosyntec (2013a
and 2013b), Geo-Logic (2015), Tetra Tech (2016), and California Coastal Commission staff estimated sitespecific tsunami hazards using references that were not intended for this purpose.
In 2017, ASCE published the “Standards for Minimum Design Loads for Buildings and Other Structures”
(ASCE 7-16), and for the first time, the standard contained a specific chapter on tsunami hazards titled,
“Chapter 6 - Tsunami Loads and Effects” with tsunami design provisions applicable to Risk Category III and
IV buildings 5 in Alaska, Washington, Oregon, California, and Hawaii.

Risk Category III buildings or structures include those whose failure would pose a substantial risk to human life;
Risk Category IV buildings or structures have been deemed essential to the community.
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ASCE 7-16 provides results of a probabilistic tsunami hazard analysis via an online portal called the ASCE
Tsunami Design Geodatabase 6 (TDG). The probabilistic values of tsunami flooding were determined
through a joint probability analysis considering both the probability of the tsunamigenic event (i.e., return
period of the source event) and the flood exceedance. The TDG provides offshore tsunami amplitudes as
well as runup elevation points at the modelled landward extents of flooding for the MCT, which has
approximately a 2,475-year return period. This return period is consistent with the Maximum Considered
Earthquake used in seismic design of building structures in Risk Category III and IV. Although the project
does not propose any buildings or facilities in these risk categories, ASCE 7-16 establishes widely accepted
criteria for evaluating site-specific tsunami hazards.

1.2

Site Location

The Project is located in the City of Huntington Beach, California near the intersection of Pacific Coast
Highway (PCH) and Newland Street, north of the AES Huntington Beach Generating Station (AES), as
shown in Figure 2. The site is bounded by Newland Street to the west, the Huntington Beach Channel to
the north and east, and the AES site to the south. The Huntington-by-the-Sea mobile home park is located
just west of the site, on the opposite side of Newland Street.
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http://asce7tsunami.online
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Figure 2: Project Site.

1.3

Regional Topography

The regional topography of south Huntington Beach can be characterized as low-lying with many
developed areas 0-2 meters (m) above mean sea level (MSL; 0.8 m NAVD at NOAA [National Oceanic and
Atmospheric Association] CO-OPS station 9410660, Los Angeles, CA) (shown in Figure 3). Regional
topography is the primary reason that low-resolution regional tsunami mapping efforts indicate
widespread flooding extending roughly 3 miles landward from the coast. The TDG model provides a
tsunami design zone based on the offshore tsunami amplitudes defined for the MCT. Low-resolution TDG
flood mapping provides a general approximation of the hazards but is not sufficiently detailed to
characterize flood depths and speeds at site-specific locations, including the project site (Figure 4). More
discussion on the limitations of the TDG model and the need for site-specific modeling is provided in
Section 3.
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Figure 3: Regional Topography in south Huntington Beach (m NAVD 88).
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Figure 4: South Huntington Beach, ASCE TDG.

1.4

Site Topography

The Project site is located 2,000 feet (ft) away from the active shoreline behind one of the widest and
most stable beaches in Orange County. The average site elevation is between 10-12 ft relative to the North
American Vertical Datum of 1988 (NAVD 88), but the existing tank farm containment berms extend up to
20 ft or higher. The project site and the AES site are several feet higher than surrounding properties,
including Newland Street, the adjacent mobile home park, PCH, and Magnolia Marsh. Existing topography
of the site and adjacent areas are shown in the left panel of Figure 5.

9

Figure 5: Existing and Proposed Site Elevations (m NAVD 88).

The proposed project will involve some site grading to reconfigure existing containment berms and
remove existing tanks to allow for construction of the desalination plant. The earthen containment berms
will be leveled out to form the buildings pads where the desalination facilities will be constructed. The
proposed finish grade elevations of the key process buildings will range from 14-16 ft (4-5 m) NAVD 88 as
shown in the right panel of Figure 5.
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2.

Review of Potential Tsunami Sources

There are over 200 years of actual field observations that include five very large earthquakes (magnitude
8.6 to 9.5) at subduction zones around the Pacific Rim. These events are widely believed to be the major
sources for the tsunami impacts to southern California and are discussed in section 2.1 based on a report
by Dr. Gary Griggs (2018). Local tsunami sources include local earthquakes on no-subduction zone faults
and submarine landslides, discussed in section 2.2. ASCE 7-16 identifies the principal seismic sources for
California to be the Alaska-Aleutian, Cascadia, Kamchatka-Kuril, and Chile-Peru subduction zones. These
are largely the basis for development of the MCT event, discussed in section 2.3.

2.1

Historical Tsunami Sources

Dr. Gary Griggs (2018) provided a thorough evaluation of tsunami hazards at the project site based on
research and observational data that extends back 212 years. Some of the key findings regarding historic
tsunami’s and their limited effects on southern California are described in this section.
•

Over the past 200 years, five very large earthquakes (ranging from magnitude 8.6 to 9.5, the latter
being largest earthquake ever instrumentally recorded), have been generated at subduction
zones around the Pacific Rim. They all produced damaging tsunamis that severely affected areas
immediately onshore. These subduction zones are widely believed to be the major sources for
tsunamis most likely to impact the coast of California.

•

The heights or elevations reached by these tsunamis along the shorelines have been documented
and reported at both NOAA tide gauges, as well as at ports, harbors, and other locations (Lander,
et al. 1993; Ewing, 2011; California Geological Survey, 2018). Tsunami height observations in
southern California ranged from 1-3 ft in height for these events.

•

No tsunami damage has ever been recorded in the Huntington Beach or Orange County area
throughout this entire 200-year tsunami record (Lander et al. 1993, California Geological Survey,
2018).

•

The 2011 Tokoku Japan earthquake resulted in tsunami heights of 1 ft (Newport Harbor) to 2.3 ft
(Huntington Harbor) in the project vicinity. The most significant damage resulted from strong
currents generated as waves surged in and out of enclosed harbors at Crescent City and Santa
Cruz in northern California.

•

The 1960 Chile magnitude 9.5 earthquake (the largest earthquake ever recorded) resulted in
tsunami heights of about 2-3 ft in the Los Angeles Harbor and Long Beach area.

•

The Cascadia subduction zone is considered by many as the most likely source for a large locally
generated tsunami. Most energy from this tsunami would be directed toward the Pacific
Northwest with much less energy transmitted to southern California. Modeling of this event
indicates the maximum tsunami amplitude would be less than 3 ft along the Orange County
shoreline.

•

The maximum recorded elevations at locations closest to the Huntington Beach site that were
reached by tsunamis generated by the five largest earthquakes ever recorded around the Pacific
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Basin was 3.1 ft at the Long Beach Harbor (20 miles to the northwest) and 1 ft at Newport Harbor
(seven miles to the southeast).

2.2

Local Tsunami Sources

Local tsunami sources in southern California can be divided into two categories: 1) Local earthquakes and
2) Local submarine landslides. Relevant sources offshore of Huntington Beach are well described in
Borrero et al. (2004). More recent information about the sources and potential tsunamis can be found in
Wilson et al. (2010), Barberopoulou et al. (2011), Leeper et al. (2017), and Brothers et al. (2017).
The most likely tectonic tsunami sources are the Catalina Fault, the Lasuen Knoll along the southern Palos
Verdes Fault, the Newport-Inglewood fault, and the San Mateo Thrust Fault in southern Orange County
(See Figure 6). The Catalina Fault is dominantly strike-slip, with some areas possibly reverse
faulting. Newport-Inglewood is mostly lateral faulting, again with local areas of reverse faulting. The San
Mateo and Palos Verdes Fault have reverse faulting, and the Knoll is a local uplift feature. While these
faulting regimes are not the typical motions that are expected to regularly generate large tsunamis, they
are able to generate local uplift which can create local tsunamis. While none of these sources have been
studied in a rigorous probabilistic manner, it is possible to infer their relevance to the project by examining
the published deterministic scenarios. The sources used for these deterministic scenarios are meant to
represent a maximum credible event and are generally used for evacuation planning purposes. The
geophysical properties of these sources, when used for state inundation maps (Wilson et al., 2010), are
created by a pool of experts attempting to describe a near-worst case scenario. The magnitude of these
local earthquakes sources ranges from Mw 7-7.6. According to Borrero et al. (2004) and Barberopoulou
et al. (2011), the tectonic sources will produce maximum runup near the project of 5 ft. This is below the
TDG runup of roughly 7 ft above mean high water (MHW) near the project site.
Local landslide tsunami sources are more poorly constrained and rely on interpretation of offshore
seafloor data to identify previous submarine landslide events. Tsunamigenic landslides that might affect
the site may potentially occur on the Palos Verdes Escarpment and in the Santa Cruz basin west of Catalina
Island. Based on the geologic record, the frequency of large landslides in this area is very low; the historical
slides located in these regions are thought to be 5,000 years old or older. Simulations indicate that the
potential runup near the site from Palos Verdes landslides less than 3 ft. To date, there are no published
studies of the tsunami hazard from landslides in the Santa Cruz basin. However, due to the age of these
identified submarine landslides, they are not likely to change the hazard at the ASCE 7-16 design level
(2,475-year return period).
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Figure 6: Regional setting showing potential tsunamigenic faults; from Ulsu et al. (2010).

2.3

ASCE 7-16 Tsunami Sources

The MCT described in the ASCE 7-16 TDG reflects the effects of both local and distant tsunami sources. To
determine offshore amplitude and period of the MCT, the TDG accounts for documented probabilistic
hazards from subduction zones around the Pacific Rim. For sites within California, the most influential
tsunamigenic sources are likely the Alaska-Aleutian, Cascadia, Kamchatka-Kuril, and Chile-Peru subduction
zones (ASCE 7-16, Chapter 6). To generate the TDG, a weighted combination of tsunami waveforms at
these sources and others were propagated to sites on the 100-meter depth contour along the coastlines
of California, Oregon, Washington, Alaska, and Hawaii. The resulting 2,475-year tsunami waveform at
each site was disaggregated to determine the primary sources of the tsunami (available in the TDG, and
shown in Figure 7); for example, the TDG reveals that the primary tsunami sources for the project site are
the Alaska-Aleutian and the Kamchatka-Kuril fault zones. Tsunami waveforms from these sites and others
combine to produce an MCT with a height of 6-8 ft and period of 35-46 minutes in 100 meters of water
near the project site. Details regarding modelling the onshore propagation of the MCT are discussed in
the following section.
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Figure 7: Screenshot of the ASCE 7-16 TDG (https://asce7tsunami.online/) showing disaggregated tsunami source
contributions for the MCT offshore of Huntington Beach.
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3.

Model Configuration

ASCE 7-16, Chapter 6 provides two methods for evaluating site-specific tsunamis. One method is a simple
approximation of depth and speed using an Energy Grade Line (EGL) analysis. The second method involves
the use of a site-specific numerical model to simulate the runup of a prescribed tsunami waveform. The
EGL analysis is better suited for mildly upsloping beach profiles and does not perform well in situations
where a tsunami wave would overtop the beach berm and fill up low-lying backlands like a rapidly rising
high tide. After a review of these two methods and consultation with an expert involved in development
of the Chapter 6 provisions 7, it was determined that site-specific modeling will provide the best
approximation of tsunami flood depth and speed at the project site and surrounding areas.

3.1

Site-Specific Model Development

The effects of the Huntington Beach Desalination Plant on adjacent areas during an MCT event were
evaluated by use of the Mike21 Flexible Mesh hydrodynamic model. This two-dimensional hydrodynamic
model solves nonlinear shallow-water wave equations, resolving such processes as tsunami refraction and
shoaling.
The flexible mesh, which uses triangular rather than rectangular elements, is used to accurately mimic the
topography of the region within the model domain. The sizes of individual elements vary throughout the
model domain to resolve flood berms and regions near the project site while also resolving regional
variability of the tsunami itself. Near the project site, individual elements cover areas of roughly 10-70 m2
(3-9 m on each side; Figure 8); near the seaward boundary of the model, individual elements cover areas
of roughly 400,000 m2 (1000 m on each side; Figure 9).
The seaward boundary of the model was defined along the 100-meter depth contour between Point
Vincente at Rancho Palos Verdes and the entrance to Newport Harbor. The landward boundary was
defined to include all regions of potential tsunami inundation as predicted in the ASCE 7-16 TDG.
Ground elevations (referenced to the North American Vertical Datum of 1988, NAVD 88) were extracted
from the Orange County Department of Public Works’ (OCPW) one-meter horizontal resolution digital
elevation model 8 (DEM) and from NOAA’s 1/3 arc-second DEM for Santa Monica, CA 9. Roughness values
were applied following guidance from ASCE 7-16, Table 6.6-1.
Tsunami boundary conditions were applied along the 100-meter depth contour to match the waveform
prescribed by ASCE 7-16, Chapter 6. The prescribed tsunami varies in height along the 100-meter depth
contour; the open-ocean boundary was divided into nine segments to exactly match the tsunami

7

Patrick Lynett, PhD provided support on selection and development of the tsunami model.

8

http://ocpw.maps.arcgis.com/apps/webappviewer/index.html?id=a7151892d7774656b095f493c34bac4e

9

https://catalog.data.gov/dataset/santa-monica-california-coastal-digital-elevation-model
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boundary conditions of the ASCE TDG (Figure 10), and multiple wave periods were reviewed to determine
maximum water levels and speeds near the project site. The MCT was assumed to occur during high tide
(MHW) to provide conservative estimates of flooding in the region of the project site. Additional model
details are discussed in Appendix A.

Figure 8: Zoom-in of model mesh, revealing high spatial resolution near the project site and along flood berms.
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Figure 9: Model footprint, indicating individual element boundaries in white.

Figure 10: Tsunami heights as prescribed by the ASCE TDG and applied to the site-specific numerical model. Note
that code ‘6’ represents two separate regions of the open-ocean boundary, both of which require a tsunami wave
height of 6 ft.
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3.2

Comparison with the ASCE Tsunami Design Model

The site-specific model configuration was compared with the ASCE TDG model configuration to better
understand the differences between each modelling approach. Both models are forced with the same
tsunami along the 100-meter depth contour; the form of the MCT is explicitly described in ASCE 7-16
Section 6.7 and is based on the characteristics of the 2,475-year return period tsunami provided in the
TDG 10. Water levels extracted from the site-specific model confirm that the tsunami within the model
domain is at least as large as the prescribed tsunami at the boundary. Additional details regarding the
application of the MCT to the site-specific model are given in Appendix A.

3.2.1

Roughness Coefficient

The site-specific model uses a spatially varying Manning’s roughness coefficient that depends on the type
of groundcover; following ASCE 7-16 Sections 6.6 and 6.7, the spatially varying roughness value ranges
between n = 0.025 for coastal waters and n = 0.04 for urban and densely developed areas typical of south
Huntington Beach. The model that was developed for the TDG, on the other hand, uses a uniform
Manning’s roughness coefficient equal to 0.025, even throughout densely developed urban areas.
Sensitivity tests of the roughness coefficient indicate that flood depth and duration near the project site
are not sensitive to the roughness values applied. Figure 11 provides a comparison of tsunami flood depth
for constant and variable roughness coefficients at two locations near the project site. Dashed lines are
used to indicate decreased confidence in the predicted elevations, as the site-specific model does not
consider tidal water level fluctuations or multiple tsunami events in accordance with provisions in ASCE
7-16, Chapter 6. A comparison between the solid and dotted lines illustrates there is an indistinguishable
difference in maximum water surface elevation at two locations along Newland Street.

10

http://asce7tsunami.online
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Figure 11: Timeseries of surface elevations at the intersections of Newland Street and PCH (NP) and Newland Street
and Edison Drive (NE). Note that the differences in water level caused by using a constant roughness coefficient are
nearly indistinguishable.

The roughness coefficient does influence the landward extent of tsunami runup, particularly in developed
areas northeast of the Huntington Beach channel. The site-specific tsunami model with spatially varying
roughness values indicates that runup does not extend as far landward as in the same model with a
constant roughness value. Both runup extents, however, are far less than is indicated by the ASCE TDG
model, which used the constant roughness value of n = 0.025. The results from the site-specific model
with spatially varying roughness values provide a better approximation of flooding since spatially varying
roughness values more closely approximate flow through regions characterized by dense urban
development, as structures such as buildings will exert nonuniform drag forces on the propagating wave.

3.2.2

Topographic Resolution

The ASCE TDG model has a uniform resolution of 60 m and thus does not resolve topographic features in
the model domain, which have a significant influence on tsunami wave propagation. For example, the
flood berms along both the Talbert and Huntington Beach channels are not resolved by the ASCE TDG
model.
The site-specific model, on the other hand, has a resolution of roughly 9 m near the project site, with a
resolution of 3 m near flood berms. This ensures that the site-specific model resolves features such as
flood berms and individual streets. As shown in Figure 12, the site-specific model resolves the flood berms
located adjacent to the Talbert and Huntington Beach channels, whereas the ASCE model smooths over
these features.
In addition, the site-specific model contains more elevation variability than is present in the ASCE model.
Much of Huntington Beach is located at roughly 7 ft NAVD 88 in the ASCE model, whereas elevations
within the site-specific model range from roughly 5 to 15 ft NAVD 88. The increase in elevation variability
and resolution of flood berms within the site-specific model produce more likely patterns of tsunami
flooding within the region between Huntington Beach and Newport Beach. Note that the ASCE model was
also generated prior to the rehabilitation of Magnolia Marsh. Consequently, the ASCE model does not
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account for the flood storage capabilities of the lower elevations that currently exist within the marsh,
which leads to an overestimate of flooding within the ASCE geodatabase.

Figure 12: Across-shore comparison of elevations within the ASCE TDG model relative to the site-specific model; key
landmarks are highlighted.

The beach crest elevation in the ASCE TDG model, on the other hand, is similar if not higher than the beach
crest elevation in the site-specific model; Figure 13 shows along-shore transects of the beach crest in each
model. In many locations, including immediately seaward of the project site (section Q in Figure 13), the
beach crest in the ASCE model is roughly 1 ft higher than the beach crest in the site-specific model. The
regions where the model crest elevation is higher than the ASCE crest – near the mouth of the Santa Ana
River (sections A-D) and at the junction of PCH and Beach Boulevard (sections U-V) – are caused by the
inability of the ASCE TDG model to resolve street elevations. The overall similarities between the beach
crest elevations of the site-specific and ASCE TDG models suggest that both models simulate similar
volumes of water passing over the beach crest. Thus, differences between regions of flooding predicted
by the ASCE and site-specific models are due to differences in model resolution rather than the volume of
floodwater passing over the beach crest.
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Figure 13: Along-shore beach crest elevations within the ASCE TDG and site-specific models.

These comparisons suggest that the tsunami inundation extents provided by the ASCE TDG are especially
conservative for the region of south Huntington Beach. A uniform roughness coefficient and lowresolution topography lead to an overestimate of the “tsunami design zone,” which was the intent of the
TDG model. The TDG results are simply meant to provide a conservative estimate of the regions where
additional analysis is warranted to better understand potential tsunami loads and effects for design of
buildings in Risk Categories III and IV.
Given the different data, methods, and assumptions used in model configuration, we would expect results
from the site-specific model to be different from those observed in the ASCE TDG, especially for low-lying
areas such as south Huntington Beach. The site-specific model results, presented in Section 4, provide a
more accurate estimate of MCT runup near the project site due to the inclusion of a high-resolution model
grid, which includes important topographic features such as flood berms, marshes, and large buildings.

3.3

Sea Level Rise Scenarios

Chapter 6 of ASCE 7-16 specifies that a minimum rate of SLR at least equal to the historic rate of SLR should
be applied over a project lifecycle of at least 50 years and added to the tsunami runup elevation. The
historic rate of SLR at the Los Angeles tide station (NOAA Station 9410660) is roughly 1 mm/year from
1923 to 2019 11. The Intergovernmental Panel on Climate Change (IPCC) Special Report (2019) indicates
recent trends of observed global MSL rise are approximately 3.6 mm/year between 2006-2015.
Extrapolating the most recent rate of global SLR over a 50-year project design life results in a SLR amount

11

https://tidesandcurrents.noaa.gov/sltrends/sltrends_station.shtml?id=9410660
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of 0.6 ft. ASCE 7-16 does not provide guidance or standards for use of higher SLR projections in
combination with the MCT event.
This assessment evaluates the MCT in combination with the upper end of likely SLR projections over the
50-year project design life, which would correspond to a 2070-2100 planning horizon. At any given time
horizon, there is a 17% chance that SLR will exceed the upper end of the likely projections. The 2018 Ocean
Protection Council SLR Guidance (OPC Guidance) for Los Angeles indicates that SLR will likely remain below
1.7 ft in 2070 and below 3.2 ft in 2100. MCT hazards were examined under three sea level scenarios:
•
•
•

Present-day MHW
MHW + 1.6 ft of SLR
MHW + 3.3 ft of SLR 12

As the MCT event has such a low probability of occurrence, it is not practical from a design point of view
to combine this event with unlikely or worst-case SLR projections for design purposes. The joint probability
of the MCT event with SLR at the upper end of likely projections (17% probability of exceedance; OPC
Guidance) is nearly 1/15,000, which corresponds to a failure risk of 0.3% over the 50-year design life. For
context, ASCE 7 requires a failure risk of 1% or less over the 50-year design life for required infrastructure.
Since the joint probability of the MCT and upper end of likely SLR projections far exceeds building code
requirements, it is not practical to design for this condition nor required by current building codes. These
results are only presented to understand how extreme tsunami flooding could increase with SLR to
support long-term adaptation planning and coastal permitting efforts. The results from each of the three
SLR scenarios listed above are presented in Section 4.

3.3 ft was selected instead of 3.2 ft to be consistent with prior analyses which relied on CoSMoS data for a 3.3 ft
scenario.
12
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4.

Tsunami Hazard Modeling Results

The effects of SLR and the proposed construction of the Poseidon Resources Desalination Plant on tsunami
hazards both at the project site and in the area immediately surrounding the site are discussed in the
following subsections. In all scenarios, the MCT is assumed to occur at high tide (MHW). The area of
flooding predicted by the site-specific model is consistently less than the area predicted by the ASCE TDG
model. This result was expected, as the coarse resolution of the ASCE model is unable to resolve many of
the topographic features in the model domain, including the earthen berms located along the Huntington
Beach and Talbert flood control channels. By comparing maximum flood depths and speeds between
scenarios containing the existing site elevations with those containing the proposed site elevations, the
effect of project construction on the surrounding area was found to be insignificant, consisting of very
small decreases in depth of flooding as a result of the proposed project grading. The largest differences in
peak water level and speed occur on the project site itself, due to removal of the earthen berms that
surround most of the site.

4.1

MCT Hazards, Present-Day Sea Level

Figure 14 depicts the peak water surface elevation during the tsunami for the proposed site elevations,
revealing that flooding related to the MCT at present-day sea levels does not reach the proposed building
pads or product water storage tank. Flooding in adjacent areas is limited to areas seaward of the
Huntington Beach channel. This result, indicating less flooding than the ASCE TDG model, is primarily due
to the increased resolution of site-specific elevation data (see Section 3.2).
The peak water surface elevation reaches roughly 9 ft NAVD 88 along Newland Street and roughly 12 ft
NAVD 88 at the southwest corner of the site. The difference in peak water depths between the proposed
and existing site elevations is shown on the right side of Figure 15. These differences are negligible (less
than 0.25 ft) over much of the domain, and the most substantial differences are located on the project
site itself due to changes in site elevation (lowering of earthen berms). The largest change in peak water
surface elevation occurs within the proposed stormwater best management plan (BMP) on the western
side of the site. As flooding is currently prevented at this location by the existing tank containment berm,
the 1-ft increase in the peak water surface elevation reflects the local decrease in ground elevation with
the construction of the BMP. The removal of the western containment berm induces other scattered
increases in peak water surface elevation along the former perimeter of the berm, but these changes are
small (≤6 in).

23

Figure 14: Overview of peak water depths for MCT and present-day water levels with the proposed project site
elevations; note that tsunami-related flooding is largely limited to regions seaward of the Huntington Beach
channel.

Similar to flood depth, changes in peak flow speed between proposed and existing site elevations are also
very small and limited to the project site. Figure 16 depicts peak current speeds for the proposed site
elevations (on the left) as well as the difference between proposed and existing site elevations (on the
right). Peak current speeds are roughly 5 ft/s over much of the adjacent mobile home park; on the project
site, peak speeds are a maximum of 3 ft/s within the proposed stormwater BMP and roughly 1 ft/s along
the southwestern corner of the site. By comparing the right panels of Figure 15 and Figure 16, it is evident
that increases in peak depth and water speed occur in regions where berms were removed as part of the
proposed site grading. Changes in peak speeds along flood berms and along PCH are due to the initial
sheet flow overtopping a near-uniform berm. The speeds associated with the initial overtopping (such as
shown in Figure 16) are short-term phenomena associated with areas of rapid elevation change.
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Figure 15: Peak water surface elevations for the proposed project elevations (left) and the difference in peak water
depth between the proposed versus existing site elevations (right).

Figure 16: Peak water speeds for the proposed project elevations (left) and the difference in peak water speeds
between scenarios using the proposed versus existing project elevations (right). Speed difference maxima and
minima along PCH (at right) are associated with short-term sheet flow overtopping in areas of rapid elevation
change.

Timeseries of the tsunami flood elevations are shown at locations that are relevant to the proposed
project in Figure 17 and Figure 18. The dashed lines within each figure indicate the surface elevations at
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times more than one hour after the tsunami is initially observed at the site. This is to indicate decreased
confidence in the predicted elevations, as the site-specific model does not consider tidal water level
fluctuations or multiple tsunami events in accordance with provisions in ASCE 7-16, Chapter 6. 13
Water levels associated with the passage of the tsunami reaches a maximum elevation of 12.4 ft NAVD
88 at the southwest corner of the project site (Figure 17). This is associated with some shallow flooding
at the intake pump (Figure 17), though most of the project site does not experience flooding in this event.
The water surface drops soon after the passage of the tsunami, though some shallow flooding remains
near the intake pump one hour post-tsunami.

Figure 17: Intake pump station MCT water surface elevation timeseries for present-day sea level.

Access to the project site requires passage through either the intersection of Newland Street and Edison
Drive (referred to as NE in Figure 18) or the intersection of Newland Street and PCH (referred to as NP in
Figure 18). Water surface elevations at each of these intersections for the present-day tsunami scenario
are shown in Figure 18. The intersection of Newland Street and PCH is initially flooded to a greater depth
than Newland Street and Edison Drive; the tsunami reaches 13.5 ft NAVD 88 at Newland Street and PCH
and only 9 ft NAVD 88 at Newland Street and Edison Drive. However, flood waters recede more quickly at
Newland Street and PCH. After one hour, the intersection of Newland Street and PCH is flooded by 6
inches of water, whereas Newland Street and Edison Drive is flooded by roughly 12 inches of water. The
intersection of Newland Street and Edison Drive is expected to continue to drain and would likely be
flooded by roughly 6 inches of water two hours after the initial flooding by the tsunami. This suggests that
a rapid response would most easily access the site through Newland Street and PCH, with access through
Newland Street and Edison Drive becoming accessible again after several hours.

A model including tidal water level fluctuations would show more rapid drainage after the tsunami event; including
multiple tsunami events is not expected to substantially increase the level or speed of tsunami-related flooding (see
Section A-4.1).

13
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Figure 18: Newland Street MCT water surface elevation timeseries for present-day sea level.

27

4.2

MCT Hazards, 1.6 Ft of Sea Level Rise

With 1.6 ft of SLR, portions of the western project site are subject to shallow flooding by the tsunami, but
the eastern project site remains above the peak water level (left panel of Figure 19). The peak water
surface elevation over much of the mobile home park increases from roughly 9 ft to 10.5 ft NAVD 88 with
1.6 feet of SLR. Peak water surface elevations along the southern edge of the western project site reach
roughly 12 ft NAVD 88; the maximum water surface elevation at the northwestern corner of the site
reaches roughly 10.5 ft NAVD 88. The difference between flood depths for the existing and proposed site
elevations is shown in the right panel of Figure 19. Increases in water level are limited to regions within
the boundary of the project site, with the largest difference occurring within the proposed stormwater
BMP. These increases in water level are solely due to the removal of the existing containment berm and
reconfiguration of the site elevations. Peak depths within the BMP are expected to reach roughly 3.5 ft,
whereas water depths near the product water storage tank and pump station are expected to reach
roughly 1 ft, which is well below the elevation of any equipment that would potentially be damaged by
flooding.
The project grading results in a decrease in peak water levels within the area immediately west of the site
(on Newland Street) and south of the site. These decreases in peak water level are due to increased
flooding on the project site caused by the absence of the existing containment berms. The flooding
associated with the tsunami is better able to spread out over the western portion of the site and thus
does not reach the height associated with the tsunami on Newland Street for the existing elevation
scenario (in which the berm blocks the propagation of the wave and concentrates the wave into a smaller
cross-section). A similar reduction in peak water level is observed between the eastern and western sites
due to the tsunami flooding the western site.

Figure 19: Peak water surface elevations for the proposed project elevations (left) and the difference in peak water
depth between scenarios using the proposed versus existing project elevations (right).
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Figure 20: Peak water speeds for the proposed project elevations (left) and the difference in peak water speeds
between scenarios using the proposed versus existing project elevations (right). Speed difference maxima and
minima along PCH and the berms lining the Huntington Beach channel (at right) are associated with short-term
sheet flow overtopping in areas of rapid elevation change.

With 1.6 ft of SLR, peak water speeds broadly increase (Figure 20); the peak speeds within the adjacent
mobile home park increase from roughly 5 ft/s to 8 ft/s due to a larger volume of water flooding over the
beach crest. The difference in speeds between the proposed and existing site elevation is shown in the
right panel of Figure 20. The increases in peak current speed near the product water storage tank reflects
the removal of containment berms as part of the proposed project. Peak speeds are in the 3-4 ft/s range
over much of the western project area.
In the region between the eastern and western project sites, peak speeds are expected to decrease due
to the spreading of the tsunami across the western site rather than being concentrated between the
western and eastern containment berms that are presently on the site. Other differences in peak water
speed near berms and along PCH are associated with short-term sheet flow overtopping in areas of rapid
elevation change.
With 1.6 ft of SLR, MCT results in shallow flooding on the western portion of the project site where the
product water storage tank and pump station are located. Timeseries of water levels at the locations of
the proposed product water and intake pump stations are shown in Figure 21 and Figure 22, respectively.
Both sites are temporarily flooded by the tsunami with 1.6 ft of SLR. The ground elevation at the product
water pump is roughly 10 ft NAVD 88, as indicated by the initial surface elevations in Figure 21. The
passage of the tsunami causes the water surface elevation to rapidly increase to nearly 11 ft NAVD 88.
The maximum flooding of 1.25 ft is well below the elevation of any sensitive equipment that would
potentially be damaged by flooding. The proposed grading of the site for the product water pump would
allow nearly all of the flood waters to recede within 20 minutes.
29

Figure 21: Product water pump station MCT water surface elevation timeseries with 1.6 ft of SLR.

The site for the intake pump also experiences shallow flood depth of roughly 2 ft at its southern corner at
the peak of the tsunami (Figure 22). The maximum flooding of 2.4 ft in the western corner is well below
the elevation of any sensitive equipment that would potentially be damaged by flooding. The surface
elevation at the intake pump reaches a peak of 14 ft NAVD 88, and the flood waters recede from this site
roughly one hour after the initial passage of the tsunami.

Figure 22: Intake pump station MCT water surface elevation timeseries with 1.6 ft of SLR.

Approximately 4 ft of flooding occurs at the two access intersections nearest the project site during the
passage of the tsunami with 1.6 ft of SLR (Figure 23). Peak water surface elevations reach roughly 15 ft
NAVD 88 at the intersection of Newland Street and PCH (NP). Peak water surface elevations at the
intersection of Newland Street and Edison Drive (NE), on the other hand, reach roughly 11 ft NAVD 88.
Water elevations at Newland Street and PCH quickly recede, leaving a water depth of roughly six inches
one hour after the local passage of the tsunami. Water elevations at Newland Street and Edison Drive
reach six inches roughly three hours after the passage of the tsunami. This indicates that access to the site
after the MCT event would most easily occur through the intersection of Newland Street and PCH.
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Figure 23: Newland Street MCT water surface elevation timeseries with 1.6 ft of SLR.
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4.3

MCT Hazards, 3.3 Ft of Sea Level Rise

Under 3.3 ft of SLR, the peak water surface elevation associated with the tsunami is nearly 13 ft NAVD 88
over much of the adjacent mobile home park. Peak surface elevations over much of the western project
site are between 13 and 14 ft NAVD 88. Similar to conditions observed for 1.6 ft of SLR, the western project
site is flooded by the tsunami during peak water levels while the eastern project site remains unaffected.
The right panel of Figure 24 reveals the difference in water level between the proposed and existing
elevations. All of the increases in water level occur on the western project site and reflect the water depth
for the proposed elevations as the existing site is protected from the tsunami by the containment berm.
The greatest increase in peak flood depth occurs within the planned stormwater BMP, due to the reduced
elevations at this site. The rest of the western project site is characterized by a peak flood depth of 2.5-3
ft. Reductions in peak flood elevation occur over a large region of the project site; these reductions are a
result of the removal of existing containment berms, which redistributes the water associated with the
tsunami elsewhere on the project site.

Figure 24: Peak water surface elevations for the proposed project elevations (left) and the difference in peak water
depth between scenarios using the proposed versus existing project elevations (right).

Peak water current speeds under 3.3 ft of SLR reach nearly 10 ft/s over much of the adjacent mobile home
park (Figure 25). Peak speeds are roughly 4 ft/s over much of the western project site with the highest
speed predicted near the proposed stormwater BMP (7 ft/s). Some decreases in peak water speed are
also observed between the eastern and western project sites because the flooding that occurs on the
western site spreads out the flow associated with the tsunami. The 1 ft/s increase in peak speed near the
Newland Street bridge is likely due to the removal of the containment berm and does not appear to affect
any nearby structures. The additional velocity difference maxima and minima observed along PCH and the
flood berms are short-term phenomena associated with initial tsunami sheet flow overtopping in areas of
rapid elevation change.
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Figure 25: Peak water speeds for the proposed project elevations (left) and the difference in peak water speeds
between scenarios using the proposed versus existing project elevations (right). Speed difference maxima and
minima along PCH and the berms lining the Huntington Beach channel (at right) are due to short-term sheet flow
overtopping in areas of rapid elevation change.

Peak flood water depths resulting from MCT runup on the project site increase with SLR. At the product
water pump station, peak water elevations reach nearly 13 ft NAVD 88 with 3.3 ft of SLR (Figure 26), as
opposed to roughly 11 ft NAVD 88 with 1.6 ft of SLR. The maximum flooding of 3 ft in the southwest corner
of the product water pump station is below the elevation of any sensitive equipment that would
potentially be damaged by flooding. The flood waters are also expected to quickly recede on the site, as
shown in the timeseries. This pattern of rapid increase and decrease in water surface elevations during
passage of the tsunami wave is similar to that observed for previous sea level scenarios.
Flooding patterns at the intake pump station also mirror patterns observed under previous sea level
scenarios. Water surface elevations peak at roughly 15 ft NAVD 88 at the site of the intake pump, and
these flood waters rapidly recede (Figure 27). The maximum flooding of 3.6 ft is below the elevation of
any sensitive equipment that would potentially be damaged by flooding. Thirty minutes after the tsunami,
the water surface is expected to return to pre-tsunami conditions on the south side of the intake pump
station, and 6 inches of water remains on the west side of the intake pump station for the rest of the
simulation.
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Figure 26: Product water pump station MCT water surface elevation timeseries with 3.3 ft of SLR.

Figure 27: Intake pump station MCT water surface elevation timeseries with 3.3 ft of SLR.

SLR is also expected to increase peak water surface elevations at each of the two intersections nearest
the project site (Figure 28). Water levels at the intersection of Newland Street and PCH (NP) are expected
to briefly reach 16 ft NAVD 88, receding to roughly 10.5 ft NAVD 88 after 30 minutes. Water levels at the
intersection of Newland Street and Edison Drive (NE) are expected to peak at roughly 13 ft NAVD 88 and
to recede to roughly 8 ft NAVD 88 after three hours (depth of 1 ft). Similar to the 1.6-ft SLR scenario,
model results suggest that post-tsunami access to the site would most easily occur through the
intersection of Newland Street and PCH.
It is expected that significant SLR adaptations will be made in the vicinity of the project site by the City of
Huntington Beach and others before 3.3 ft of SLR is reached. Depending on the form of these adaptations,
the model results may not provide an accurate depiction of tsunami flood risk in this area, and tsunamirelated flooding may be reduced relative to the results presented here.
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Figure 28: Newland Street MCT water surface elevations timeseries with 3.3 ft of SLR.
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5.

Conclusions

This study has found that the extent of tsunami flooding for the south Huntington Beach region near the
project site would likely be smaller than indicated by the ASCE TDG. This is due to the increased spatial
resolution of the site-specific model presented herein, which better resolves topographic features in the
model domain such as the flood berms along the flood control channels.
Tsunami-related flooding is limited to the western side of the project site for all SLR scenarios considered.
Maximum flood elevations are not expected to rise to an elevation that would impact equipment that is
sensitive to flooding. The effects of the proposed changes to the project site on the adjacent residential
areas are limited to reductions in peak water level for all SLR scenarios. These reductions are caused by
the increase in tsunami runup onto the western project site due to removal of the existing earthen
containment berms as part of the proposed site grading. The effects of the proposed project site on peak
water speeds outside of the project site are also insignificant. In sum, the project as proposed is not
expected to introduce adverse effects on the adjacent properties during a tsunami for sea levels up to 3.3
ft above present-day MHW. This conclusion was supported by a series of sensitivity tests (discussed in
Appendix A), all of which indicate that increases in peak flood depths associated the passage of a tsunami
due to project construction will be limited to the project site.
Under each SLR scenario, the depth of flooding increases near the intake pump station to a depth of about
3.6 ft when the MCT is combined with 3.3 ft of SLR, but the water does not rise to an elevation that would
damage the pump station and the duration of the flooding would be brief. Newland Street would also
experience flooding due to tsunami runup, which would inhibit access to the project site for up to several
hours after the tsunami. The depth of flooding varies along Newland Street and is higher at the
intersection with PCH than at Edison Drive. However, the model results indicate flooding will recede
quicker near PCH than Edison Drive.
On the western project site, shallow flooding (roughly 1-ft depth) would be expected around the product
water storage tank and pump station when the MCT is combined with 1.6 ft of SLR. Flooding at these
locations increases to a depth of about 3 ft when the MCT is combined with 3.3 ft of SLR, but the water
does not rise to an elevation that would damage the pump station and the duration of the flooding would
be brief. Peak speeds in the range of 3-4 ft/s are predicted around these facilities. Tsunami flood waters
rapidly recede from the project site under all scenarios; at the proposed product pump location,
floodwaters are expected to recede from the site within thirty minutes of the tsunami’s passage.
ASCE 7-16 establishes widely accepted criteria for evaluating site-specific tsunami hazards. ASCE 7-16,
Chapter 6 – “Tsunami Loads and Effects” – provides design provisions applicable to Risk Category III and
IV buildings. These guidelines were adopted by the State of California in the 2019 California Building
Standards Code (Cal. Code Regs., Title 24). Since the project facilities that could be exposed to MCT runup
are not considered Risk Category III or IV buildings, the MCT building code requirements are not
applicable. However, the findings of this report may be useful for evaluating the sensitivity of the project
to tsunami hazards and developing cost effective mitigation measures, now or in the future, to reduce the
risk of potential damage from the effects of an extreme tsunami.
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A

Numerical Model Details

A-1

Model Domain

In all numerical models, the sizes of grid cells are selected as trade-offs between computational time and
model accuracy; higher-resolution models (with smaller grid cells) typically resolve hydrodynamic
processes more accurately but require a longer time to run. Within the site-specific model mesh, each
grid cell is defined by three points, or nodes, which describe the ground elevation within the mesh. The
distance between nodes ranges from roughly 1000 meters apart at locations near the 100-meter depth
contour to roughly 3 meters apart at locations near the project site and along flood berms. The 286,613
nodes within the model define a total of 571,310 triangular elements, covering the region landward of
the 100m depth contour from the mouth of Newport Harbor to Rancho Palos Verdes (Figure 29).

Figure 29: Site-specific model mesh and elevations (in meters NAVD 88).

A-2

Data Sources

Two publicly available combined bathymetry/topography datasets were used to estimate elevation data
within the numerical model; the domains of each dataset are shown in Figure 30. All elevations are
referenced to the North America Vertical Datum of 1988 (NAVD 88). Within Orange County, elevations
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were interpolated from a 1-meter resolution digital elevation model (DEM) provided by the OCPW 14. This
dataset provides elevations based on LiDAR collected between December 17, 2011 and February 9, 2012,
with a vertical accuracy of 0.8-1.2 ft. Elevations outside of the 1-meter resolution DEM were interpolated
from the Santa Monica, California Coastal DEM 15, which has a 1/3 arc-second (roughly 10 m) spatial
resolution and provides combined bathymetric/topographic elevations in meters relative to NAVD 88.
This DEM was originally generated from a series of elevation datasets by NOAA's National Geophysical
Data Centre to support tsunami forecasting efforts. To limit the sizes of files used during the mesh
development, elevations in the 1-meter DEM were resampled at a 3m resolution in regions away from
the floodwalls and the project site.

Figure 30: Site-specific model mesh elevation sources.

A-3

Boundary Conditions

The initial water level for each simulation was specified to be MHW, after adjusting for SLR, to be
consistent with guidance from ASCE 7-16, Chapter 6. To avoid initializing the model simulation with preexisting flooding behind berms, the water surface was initialized at -1 m NAVD 88 and increased to the
simulation-specific MHW elevation over the course of six hours. The oceanic water level boundary
conditions took the form of one-half of a cosine. The model was allowed to evolve over the course of two
hours following the initial water level ramp-up to MHW to permit water levels to reach equilibrium.

14

http://ocpw.maps.arcgis.com/apps/webappviewer/index.html?id=a7151892d7774656b095f493c34bac4e

15

https://catalog.data.gov/dataset/santa-monica-california-coastal-digital-elevation-model
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Tsunamis were simulated by changing water levels along the 100-meter depth contour over time; the 100meter depth contour is the southern boundary of the model domain shown in Figure 29. The publicly
available ASCE TDG 16 provides tsunami periods and maximum heights at a series of discrete points along
the 100-meter depth contour. Along the southern boundary of the model domain, the ASCE-provided
tsunami period ranges from 35 to 46 minutes, and heights range from 5 to 8 ft. To accurately replicate the
spatial variability of tsunami characteristics, the southern model boundary was divided into 9 segments;
these are shown in Figure 31. ASCE 7-16, Chapter 6 recommends the generation of four variations of the
MCT based on a given wave height and period; the recommended forms are based on a minimum and
maximum value for the depression depth that either follows or leads a given tsunami. These variations
were constructed for (1) the minimum tsunami period along the model boundary, (2) the average tsunami
period along the model boundary, and (3) the maximum tsunami period along the model boundary,
generating a total of 12 variations of the MCT for each segment of the southern offshore model boundary
(Table 6-1).

Figure 31: Tsunami heights as prescribed by the ASCE Tsunami Geodatabase and applied to the site-specific
numerical model. Note that code ‘6’ represents two separate regions of the open-ocean boundary, both of which
require a tsunami wave height of 6 ft.

16

https://asce7tsunami.online/
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Table 6-1: Set of discrete tsunami boundary condition cases modelled for each sea level scenario to determine peak
water levels and currents.

Case No.

1

2

3

4

5

6

7

8

9

10

11

12

Leading Depression (D) or
Pulse (P)

D

D

P

P

D

D

P

P

D

D

P

P

Period (sec)

35

35

35

35

42

42

42

42

46

46

46

46

Multiplier for depth of the
Depression

0.43

0.67

0.43

0.67

0.43

0.67

0.43

0.67

0.43

0.67

0.43

0.67

Figure 32 depicts the amplitude of the tsunami within the model domain relative to the boundary
conditions for present sea levels; each dot represents the peak water level observed at a given location
near the boundary for an individual tsunami case. At all locations, the tsunami amplitude measured within
the model domain is larger than the ASCE tsunami amplitude prescribed at the boundary. The discrepancy
between the internal tsunami and forced tsunami is largest near the segment forced with the 5-ft tsunami.
At this location, the tsunami within the model domain reaches a maximum height 5.3 inches higher than
the boundary condition. As the tsunami within the model is consistently as large, if not larger, than the
ASCE-prescribed tsunami, the inundation depths and speeds predicted by the numerical model are
expected to be conservative estimates.

Figure 32: Comparison of tsunami height observed immediately inside of the site-specific model mesh with the
tsunami height forced at the boundary; difference shown in inches. Black dots indicate individual model cases for
the present-day sea level scenario, and lines have been drawn between minimum and maximum points to illustrate
trends. Note that the tsunami within the model is always larger than the tsunami forced at the model boundary.

Nine scenarios were examined to account for variations in both site elevation and sea level projections.
These are described in Table 6-2. Scenarios 2-9 were used to describe the effects of a tsunami on the
proposed site, as well as the surrounding environs. Water surface elevations at the proposed pump
locations for each of these scenarios are provided in Table 6-3.
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Table 6-2: Model scenarios used for the analysis of tsunami effects on the proposed project site and the adjacent
environs.

Scenario No.

1

2

3

4

5

6

7

8

9

Elevations: Existing (E), Proposed
(P), or Proposed with large
buildings removed from mesh
(P+)

E

E

P

E

P

P+

E

P

P+

Sea Level: Present MHW, +1.6 ft
SLR, +3.3 ft SLR

MHW

MHW

MHW

+1.6
ft

+1.6
ft

+1.6
ft

+3.3
ft

+3.3
ft

+3.3
ft

Validation

Purpose

Existing MHW

+1.6 ft SLR

+3.3 ft SLR

Table 6-3: Peak water surface elevations (ft NAVD 88) at proposed pump sites for each of the modelled scenarios;
cells without elevations are not flooded by the tsunami in the specified scenario.

Product Pump (SW)

Product Pump (NW)

Intake Pump (S)

Sc. 02

12.24

12.42

Sc. 03

12.24

12.42

Sc. 04

13.95

14.01

Sc. 05

10.89

10.80

13.95

14.00

Sc. 06

10.97

10.87

13.95

14.01

15.17

15.25

Sc. 07

A-4

Intake Pump (W)

Sc. 08

12.58

12.53

15.18

15.25

Sc. 09

12.98

12.85

15.18

15.25

Sensitivity Tests

Several aspects of the site-specific model configuration warranted further investigation to understand the
sensitivity of results to certain parameters and assumptions. ASCE guidelines specify tsunami design
guidelines with a single tsunami waveform, yet multiple waves are often present during observed tsunami
events. To simulate conditions associated with a multiple-wave tsunami event, two identical MCTs (each
with a return period of 2,475 years) were forced at the boundary, one after the other (Figure 33).
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Figure 33: Example double tsunami waveform used in the multiple-tsunami sensitivity test; a scaled double-tsunami
waveform was applied at each segment of the open boundary for the sensitivity test.

Regarding the model geometry, the elevations within the channels described in this report are
underestimates in some regions, as the data was retrieved from hydro-flattened LiDAR elevations. To
determine the effects of the LiDAR bathymetry, depths in the channels were updated with as-built
elevation information from the Huntington Beach wetland restoration project.
In addition, the initial conditions for the model scenarios discussed in this report were extracted two hours
after the water level at the boundary reached the required MHW level. An additional sensitivity test was
required to ensure that two hours was long enough to allow the water surface to reach equilibrium.
The effects of multiple tsunamis, hydro-flattened channel elevations, and an extended initial equilibrium
period are discussed in the following subsections.

A-4.1

Multiple Tsunamis

The effect of a multiple-wave tsunami event on the project site is expected to be minimal (Figure 34). At
present-day sea levels, the only change in peak water level due to a second tsunami occurs within the
planned BMP, which is already expected to be flooded by a single wave event. The water level within the
BMP is expected to increase roughly 1.5 ft due to the second wave. A small increase in peak water level is
also expected at the intersection of Newland Street and Edison Drive (Figure 35). Timeseries extracted at
the two intersections nearest the project site reveal that the primary effect of a second wave near the
project site is to increase the duration of flooding in the surrounding area. This sensitivity test suggests
that the tsunami-related flooding on the project site can be largely represented by the effects of a single
tsunami.
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Figure 34: Changes in peak water levels due to a second tsunami wave for the existing site elevations and the
proposed site elevations.

Figure 35: Timeseries of water surface elevation at the two intersections nearest the project site: Newland Street
and Edison Drive (NE) and Newland Street and PCH (NP).

A-4.2

Talbert and Huntington Beach Channel Depths

Both flood control channel and marsh elevations may be biased high by exclusively using a LiDAR-based
elevation dataset, as these datasets typically flatten elevations at the observed water elevation during
data collection. To examine the effects of hydro-flattening on the results presented above, model
elevations within the marshes to the east of the project site were re-estimated using as-built elevations
from the Huntington Beach wetland restoration project; channel elevations were modified to provide a
smooth grade between the given LiDAR elevations and the as-built elevations near the marshes. The
effects of these modifications to channel elevations were examined for present-day sea levels at MHW.
The difference between the effect of the proposed site elevation with the updated channel elevations
versus with the LiDAR channel elevations is shown in the right panel of Figure 36. This sensitivity run
reveals that a deeper channel does not substantially modify tsunami-related flooding in the region
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surrounding the project site. The region of increased water level near Magnolia marsh is not caused by
the project elevations but is instead introduced by small amounts of sheet flow over the adjacent berm.
Consequently, this sensitivity test indicates that the elevation of the channel does not modify the effects
of the proposed project site elevations on the tsunami hazard of the adjacent areas, so the results
discussed above are robust.

Figure 36: Peak water surface elevations for the proposed project elevations with deepened channel depths (left),
and the changes in peak water depth due to the proposed elevation that would be expected for model runs with
deepened channel depths (right).

A-4.3

Extended Initial Equilibrium Effects

Although water levels were permitted to evolve over two hours after the boundary reached MHW,
animations of tsunami flooding for scenarios with SLR suggested that additional time may be necessary
for the entire domain to reach MHW. To examine the effects of additional time to reach equilibrium, the
+1.6-ft SLR scenario was re-run with an initial equilibrium period of eight hours to allow the water surface
to further evolve toward equilibrium. The peak water surface elevation with the proposed site elevation
and the extended initial equilibrium (or “hot-start”) period is shown in Figure 37 (left). The changes to the
difference in water level between the proposed and existing site elevations due to an extended hot-start
is shown at right. Changes in peak water surface elevation due to the extended hot-start are less than one
foot in magnitude and are limited to the project site. At most, the peak water surface elevations would
increase by roughly six inches following an extended hot-start; this increase is limited to the northeast
corner of the western project site. This suggests that the spatial patterns of tsunami-related flooding
presented in the Tsunami Hazard Modeling Results section are robust, though the peak water elevations
may be underestimated by up to six inches. However, as the extended initial equilibrium period permits
flooding within Newland Marsh – which under higher SLR scenarios would extend into the Huntington46

by-the-Sea mobile home park – the scenarios discussed in the Results section may provide a more
accurate representation of tsunami effects by limiting regional pre-tsunami flooding.

Figure 37: Peak water surface elevations for the proposed project elevations with 1.6 ft of SLR and an eight-hour
hot-start duration (left) and the changes in peak water depth due to the proposed elevation that would be expected
for model runs with an extended hot-start duration (right).
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Appendix G
Construction Noise Models

Roadway Construction Noise Model (RCNM),Version 1.1
Report date:
Case Description:

6/5/2020
1) Substation

Description
Residential (North)

---- Receptor #1 ---Baselines (dBA)
Land Use Daytime Evening Night
Residential
55
55
50

Impact
Device
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Description
Crane
Crane
Crane
Crane
Paver
Paver
Front End Loader
Front End Loader
All Other Equipment > 5 HP
Auger Drill Rig
Excavator
Excavator
Man Lift
All Other Equipment > 5 HP
Man Lift
Tractor
Tractor

Usage(%)
16
16
16
16
50
50
40
40
50
20
40
40
20
50
20
40
40

Equipment
Spec
Actual
Receptor Estimated
Lmax
Lmax
Distance Shielding
(dBA)
(dBA)
(feet)
(dBA)
80.6
800
5
80.6
800
5
80.6
800
5
80.6
800
5
77.2
800
5
77.2
800
5
79.1
800
5
79.1
800
5
85
800
5
84.4
800
5
80.7
800
5
80.7
800
5
74.7
800
5
85
800
5
74.7
800
5
84
800
5
84
800
5
Results

Calculated (dBA)
Equipment
Crane
Crane
Crane
Crane
Paver
Paver
Front End Loader
Front End Loader
All Other Equipment > 5 HP
Auger Drill Rig
Excavator
Excavator
Man Lift
All Other Equipment > 5 HP
Man Lift
Tractor
Tractor
Total

Description
Residential (East)

Description
Crane
Crane
Crane
Crane
Paver
Paver
Front End Loader
Front End Loader
All Other Equipment > 5 HP
Auger Drill Rig
Excavator
Excavator
Man Lift
All Other Equipment > 5 HP
Man Lift
Tractor
Tractor

Noise Limits (dBA)
Day
Evening
*Lmax
Leq
Lmax
Leq
Lmax
51.5
43.5 N/A
N/A
N/A
51.5
43.5 N/A
N/A
N/A
51.5
43.5 N/A
N/A
N/A
51.5
43.5 N/A
N/A
N/A
48.1
45.1 N/A
N/A
N/A
48.1
45.1 N/A
N/A
N/A
50
46 N/A
N/A
N/A
50
46 N/A
N/A
N/A
55.9
52.9 N/A
N/A
N/A
55.3
48.3 N/A
N/A
N/A
51.6
47.6 N/A
N/A
N/A
51.6
47.6 N/A
N/A
N/A
45.6
38.6 N/A
N/A
N/A
55.9
52.9 N/A
N/A
N/A
45.6
38.6 N/A
N/A
N/A
54.9
50.9 N/A
N/A
N/A
54.9
50.9 N/A
N/A
N/A
55.9
60.3 N/A
N/A
N/A
*Calculated Lmax is the Loudest value.

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Day
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq

Day
Lmax

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq

Night
Lmax

Leq

---- Receptor #2 ---Baselines (dBA)
Land Use Daytime Evening Night
Residential
55
55
50

Impact
Device
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Usage(%)
16
16
16
16
50
50
40
40
50
20
40
40
20
50
20
40
40

Equipment
Spec
Actual
Receptor Estimated
Lmax
Lmax
Distance Shielding
(dBA)
(dBA)
(feet)
(dBA)
80.6
1525
5
80.6
1525
5
80.6
1525
5
80.6
1525
5
77.2
1525
5
77.2
1525
5
79.1
1525
5
79.1
1525
5
85
1525
5
84.4
1525
5
80.7
1525
5
80.7
1525
5
74.7
1525
5
85
1525
5
74.7
1525
5
84
1525
5
84
1525
5
Results

Calculated (dBA)
Equipment

*Lmax

Leq

Day
Lmax

Noise Limits (dBA)
Evening
Leq
Lmax

Leq

Night
Lmax

Crane
Crane
Crane
Crane
Paver
Paver
Front End Loader
Front End Loader
All Other Equipment > 5 HP
Auger Drill Rig
Excavator
Excavator
Man Lift
All Other Equipment > 5 HP
Man Lift
Tractor
Tractor
Total

Description
Residential (West)

45.9
37.9 N/A
N/A
45.9
37.9 N/A
N/A
45.9
37.9 N/A
N/A
45.9
37.9 N/A
N/A
42.5
39.5 N/A
N/A
42.5
39.5 N/A
N/A
44.4
40.4 N/A
N/A
44.4
40.4 N/A
N/A
50.3
47.3 N/A
N/A
49.7
42.7 N/A
N/A
46
42 N/A
N/A
46
42 N/A
N/A
40
33 N/A
N/A
50.3
47.3 N/A
N/A
40
33 N/A
N/A
49.3
45.3 N/A
N/A
49.3
45.3 N/A
N/A
50.3
54.7 N/A
N/A
*Calculated Lmax is the Loudest value.

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Day
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

---- Receptor #3 ---Baselines (dBA)
Land Use Daytime Evening Night
Residential
55
55
50

Impact
Device
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Description
Crane
Crane
Crane
Crane
Paver
Paver
Front End Loader
Front End Loader
All Other Equipment > 5 HP
Auger Drill Rig
Excavator
Excavator
Man Lift
All Other Equipment > 5 HP
Man Lift
Tractor
Tractor

Usage(%)
16
16
16
16
50
50
40
40
50
20
40
40
20
50
20
40
40

Equipment
Spec
Actual
Receptor Estimated
Lmax
Lmax
Distance Shielding
(dBA)
(dBA)
(feet)
(dBA)
80.6
800
5
80.6
800
5
80.6
800
5
80.6
800
5
77.2
800
5
77.2
800
5
79.1
800
5
79.1
800
5
85
800
5
84.4
800
5
80.7
800
5
80.7
800
5
74.7
800
5
85
800
5
74.7
800
5
84
800
5
84
800
5
Results

Calculated (dBA)
Equipment
Crane
Crane
Crane
Crane
Paver
Paver
Front End Loader
Front End Loader
All Other Equipment > 5 HP
Auger Drill Rig
Excavator
Excavator
Man Lift
All Other Equipment > 5 HP
Man Lift
Tractor
Tractor
Total

Description
Edison High School

Description
Crane
Crane
Crane
Crane
Paver
Paver
Front End Loader

Noise Limits (dBA)
Day
Evening
*Lmax
Leq
Lmax
Leq
Lmax
51.5
43.5 N/A
N/A
N/A
51.5
43.5 N/A
N/A
N/A
51.5
43.5 N/A
N/A
N/A
51.5
43.5 N/A
N/A
N/A
48.1
45.1 N/A
N/A
N/A
48.1
45.1 N/A
N/A
N/A
50
46 N/A
N/A
N/A
50
46 N/A
N/A
N/A
55.9
52.9 N/A
N/A
N/A
55.3
48.3 N/A
N/A
N/A
51.6
47.6 N/A
N/A
N/A
51.6
47.6 N/A
N/A
N/A
45.6
38.6 N/A
N/A
N/A
55.9
52.9 N/A
N/A
N/A
45.6
38.6 N/A
N/A
N/A
54.9
50.9 N/A
N/A
N/A
54.9
50.9 N/A
N/A
N/A
55.9
60.3 N/A
N/A
N/A
*Calculated Lmax is the Loudest value.

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

---- Receptor #4 ---Baselines (dBA)
Land Use Daytime Evening Night
Residential
55
55
50

Impact
Device
No
No
No
No
No
No
No

Usage(%)
16
16
16
16
50
50
40

Equipment
Spec
Actual
Receptor Estimated
Lmax
Lmax
Distance Shielding
(dBA)
(dBA)
(feet)
(dBA)
80.6
2025
5
80.6
2025
5
80.6
2025
5
80.6
2025
5
77.2
2025
5
77.2
2025
5
79.1
2025
5

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Front End Loader
All Other Equipment > 5 HP
Auger Drill Rig
Excavator
Excavator
Man Lift
All Other Equipment > 5 HP
Man Lift
Tractor
Tractor

No
No
No
No
No
No
No
No
No
No

40
50
20
40
40
20
50
20
40
40

79.1
85
84.4
80.7
80.7
74.7
85
74.7
84
84

2025
2025
2025
2025
2025
2025
2025
2025
2025
2025

5
5
5
5
5
5
5
5
5
5

Results
Calculated (dBA)
Equipment
Crane
Crane
Crane
Crane
Paver
Paver
Front End Loader
Front End Loader
All Other Equipment > 5 HP
Auger Drill Rig
Excavator
Excavator
Man Lift
All Other Equipment > 5 HP
Man Lift
Tractor
Tractor
Total

Description
William E. Kettner School

Noise Limits (dBA)
Day
Evening
*Lmax
Leq
Lmax
Leq
Lmax
43.4
35.4 N/A
N/A
N/A
43.4
35.4 N/A
N/A
N/A
43.4
35.4 N/A
N/A
N/A
43.4
35.4 N/A
N/A
N/A
40.1
37.1 N/A
N/A
N/A
40.1
37.1 N/A
N/A
N/A
42
38 N/A
N/A
N/A
42
38 N/A
N/A
N/A
47.9
44.8 N/A
N/A
N/A
47.2
40.2 N/A
N/A
N/A
43.6
39.6 N/A
N/A
N/A
43.6
39.6 N/A
N/A
N/A
37.6
30.6 N/A
N/A
N/A
47.9
44.8 N/A
N/A
N/A
37.6
30.6 N/A
N/A
N/A
46.9
42.9 N/A
N/A
N/A
46.9
42.9 N/A
N/A
N/A
47.9
52.2 N/A
N/A
N/A
*Calculated Lmax is the Loudest value.

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Day
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Day
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

---- Receptor #5 ---Baselines (dBA)
Land Use Daytime Evening Night
Residential
55
55
50

Impact
Device
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Description
Crane
Crane
Crane
Crane
Paver
Paver
Front End Loader
Front End Loader
All Other Equipment > 5 HP
Auger Drill Rig
Excavator
Excavator
Man Lift
All Other Equipment > 5 HP
Man Lift
Tractor
Tractor

Usage(%)
16
16
16
16
50
50
40
40
50
20
40
40
20
50
20
40
40

Equipment
Spec
Actual
Receptor Estimated
Lmax
Lmax
Distance Shielding
(dBA)
(dBA)
(feet)
(dBA)
80.6
1800
5
80.6
1800
5
80.6
1800
5
80.6
1800
5
77.2
1800
5
77.2
1800
5
79.1
1800
5
79.1
1800
5
85
1800
5
84.4
1800
5
80.7
1800
5
80.7
1800
5
74.7
1800
5
85
1800
5
74.7
1800
5
84
1800
5
84
1800
5
Results

Calculated (dBA)
Equipment
Crane
Crane
Crane
Crane
Paver
Paver
Front End Loader
Front End Loader
All Other Equipment > 5 HP
Auger Drill Rig
Excavator
Excavator
Man Lift
All Other Equipment > 5 HP
Man Lift
Tractor
Tractor
Total

Noise Limits (dBA)
Day
Evening
*Lmax
Leq
Lmax
Leq
Lmax
44.4
36.5 N/A
N/A
N/A
44.4
36.5 N/A
N/A
N/A
44.4
36.5 N/A
N/A
N/A
44.4
36.5 N/A
N/A
N/A
41.1
38.1 N/A
N/A
N/A
41.1
38.1 N/A
N/A
N/A
43
39 N/A
N/A
N/A
43
39 N/A
N/A
N/A
48.9
45.9 N/A
N/A
N/A
48.2
41.2 N/A
N/A
N/A
44.6
40.6 N/A
N/A
N/A
44.6
40.6 N/A
N/A
N/A
38.6
31.6 N/A
N/A
N/A
48.9
45.9 N/A
N/A
N/A
38.6
31.6 N/A
N/A
N/A
47.9
43.9 N/A
N/A
N/A
47.9
43.9 N/A
N/A
N/A
48.9
53.3 N/A
N/A
N/A
*Calculated Lmax is the Loudest value.
---- Receptor #6 ----

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Baselines (dBA)
Description
Land Use Daytime Evening Night
John H. Eader Elementary SchoolResidential
55
55

Impact
Device
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Description
Crane
Crane
Crane
Crane
Paver
Paver
Front End Loader
Front End Loader
All Other Equipment > 5 HP
Auger Drill Rig
Excavator
Excavator
Man Lift
All Other Equipment > 5 HP
Man Lift
Tractor
Tractor

Usage(%)
16
16
16
16
50
50
40
40
50
20
40
40
20
50
20
40
40

50

Equipment
Spec
Actual
Receptor Estimated
Lmax
Lmax
Distance Shielding
(dBA)
(dBA)
(feet)
(dBA)
80.6
2800
5
80.6
2800
5
80.6
2800
5
80.6
2800
5
77.2
2800
5
77.2
2800
5
79.1
2800
5
79.1
2800
5
85
2800
5
84.4
2800
5
80.7
2800
5
80.7
2800
5
74.7
2800
5
85
2800
5
74.7
2800
5
84
2800
5
84
2800
5
Results

Calculated (dBA)
Equipment
Crane
Crane
Crane
Crane
Paver
Paver
Front End Loader
Front End Loader
All Other Equipment > 5 HP
Auger Drill Rig
Excavator
Excavator
Man Lift
All Other Equipment > 5 HP
Man Lift
Tractor
Tractor
Total

Description
Edison Community Park

Description
Crane
Crane
Crane
Crane
Paver
Paver
Front End Loader
Front End Loader
All Other Equipment > 5 HP
Auger Drill Rig
Excavator
Excavator
Man Lift
All Other Equipment > 5 HP
Man Lift
Tractor
Tractor

Noise Limits (dBA)
Day
Evening
*Lmax
Leq
Lmax
Leq
Lmax
40.6
32.6 N/A
N/A
N/A
40.6
32.6 N/A
N/A
N/A
40.6
32.6 N/A
N/A
N/A
40.6
32.6 N/A
N/A
N/A
37.3
34.2 N/A
N/A
N/A
37.3
34.2 N/A
N/A
N/A
39.1
35.2 N/A
N/A
N/A
39.1
35.2 N/A
N/A
N/A
45
42 N/A
N/A
N/A
44.4
37.4 N/A
N/A
N/A
40.7
36.8 N/A
N/A
N/A
40.7
36.8 N/A
N/A
N/A
34.7
27.7 N/A
N/A
N/A
45
42 N/A
N/A
N/A
34.7
27.7 N/A
N/A
N/A
44
40.1 N/A
N/A
N/A
44
40.1 N/A
N/A
N/A
45
49.4 N/A
N/A
N/A
*Calculated Lmax is the Loudest value.

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Day
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A

Day
Lmax
N/A
N/A
N/A
N/A
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A

---- Receptor #7 ---Baselines (dBA)
Land Use Daytime Evening Night
Residential
55
55
50

Impact
Device
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Usage(%)
16
16
16
16
50
50
40
40
50
20
40
40
20
50
20
40
40

Equipment
Spec
Actual
Receptor Estimated
Lmax
Lmax
Distance Shielding
(dBA)
(dBA)
(feet)
(dBA)
80.6
730
5
80.6
730
5
80.6
730
5
80.6
730
5
77.2
730
5
77.2
730
5
79.1
730
5
79.1
730
5
85
730
5
84.4
730
5
80.7
730
5
80.7
730
5
74.7
730
5
85
730
5
74.7
730
5
84
730
5
84
730
5
Results

Calculated (dBA)
Equipment
Crane
Crane
Crane
Crane
Paver
Paver

*Lmax
Leq
52.3
52.3
52.3
52.3
48.9
48.9

44.3
44.3
44.3
44.3
45.9
45.9

Day
Lmax
N/A
N/A
N/A
N/A
N/A
N/A

Noise Limits (dBA)
Evening
Leq
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A

Front End Loader
Front End Loader
All Other Equipment > 5 HP
Auger Drill Rig
Excavator
Excavator
Man Lift
All Other Equipment > 5 HP
Man Lift
Tractor
Tractor
Total

50.8
46.8 N/A
N/A
50.8
46.8 N/A
N/A
56.7
53.7 N/A
N/A
56.1
49.1 N/A
N/A
52.4
48.4 N/A
N/A
52.4
48.4 N/A
N/A
46.4
39.4 N/A
N/A
56.7
53.7 N/A
N/A
46.4
39.4 N/A
N/A
55.7
51.7 N/A
N/A
55.7
51.7 N/A
N/A
56.7
61.1 N/A
N/A
*Calculated Lmax is the Loudest value.

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Roadway Construction Noise Model (RCNM),Version 1.1
Report date:
Case Description:

6/5/2020
2 Subtrans Loop In Line

Description
Residential (North)

---- Receptor #1 ---Baselines (dBA)
Land Use Daytime Evening Night
Residential
55
55
50

Impact
Device
No
No
No
No
No
No
No
No
No
No
No

Description
Crane
Tractor
Tractor
Tractor
Man Lift
Compressor (air)
Pumps
Crane
Auger Drill Rig
Excavator
All Other Equipment > 5 HP

Usage(%)
16
40
40
40
20
40
50
16
20
40
50

Equipment
Spec
Actual
Receptor Estimated
Lmax
Lmax
Distance Shielding
(dBA)
(dBA)
(feet)
(dBA)
80.6
800
5
84
800
5
84
800
5
84
800
5
74.7
800
5
77.7
800
5
80.9
800
5
80.6
800
5
84.4
800
5
80.7
800
5
85
800
5
Results

Calculated (dBA)

Equipment
Crane
Tractor
Tractor
Tractor
Man Lift
Compressor (air)
Pumps
Crane
Auger Drill Rig
Excavator
All Other Equipment > 5 HP
Total

Description
Residential (East)

Noise Limits (dBA)
Day
Evening
*Lmax
Leq
Lmax
Leq
Lmax
51.5
43.5 N/A
N/A
N/A
54.9
50.9 N/A
N/A
N/A
54.9
50.9 N/A
N/A
N/A
54.9
50.9 N/A
N/A
N/A
45.6
38.6 N/A
N/A
N/A
48.6
44.6 N/A
N/A
N/A
51.9
48.8 N/A
N/A
N/A
51.5
43.5 N/A
N/A
N/A
55.3
48.3 N/A
N/A
N/A
51.6
47.6 N/A
N/A
N/A
55.9
52.9 N/A
N/A
N/A
55.9
59.3 N/A
N/A
N/A
*Calculated Lmax is the Loudest value.

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Day
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Day
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

---- Receptor #2 ---Baselines (dBA)
Land Use Daytime Evening Night
Residential
55
55
50

Impact
Device
No
No
No
No
No
No
No
No
No
No
No

Description
Crane
Tractor
Tractor
Tractor
Man Lift
Compressor (air)
Pumps
Crane
Auger Drill Rig
Excavator
All Other Equipment > 5 HP

Usage(%)
16
40
40
40
20
40
50
16
20
40
50

Equipment
Spec
Actual
Receptor Estimated
Lmax
Lmax
Distance Shielding
(dBA)
(dBA)
(feet)
(dBA)
80.6
1525
5
84
1525
5
84
1525
5
84
1525
5
74.7
1525
5
77.7
1525
5
80.9
1525
5
80.6
1525
5
84.4
1525
5
80.7
1525
5
85
1525
5
Results

Calculated (dBA)

Equipment
Crane
Tractor
Tractor
Tractor
Man Lift
Compressor (air)
Pumps
Crane
Auger Drill Rig
Excavator
All Other Equipment > 5 HP
Total

Noise Limits (dBA)
Day
Evening
*Lmax
Leq
Lmax
Leq
Lmax
45.9
37.9 N/A
N/A
N/A
49.3
45.3 N/A
N/A
N/A
49.3
45.3 N/A
N/A
N/A
49.3
45.3 N/A
N/A
N/A
40
33 N/A
N/A
N/A
43
39 N/A
N/A
N/A
46.3
43.2 N/A
N/A
N/A
45.9
37.9 N/A
N/A
N/A
49.7
42.7 N/A
N/A
N/A
46
42 N/A
N/A
N/A
50.3
47.3 N/A
N/A
N/A
50.3
53.7 N/A
N/A
N/A
*Calculated Lmax is the Loudest value.
---- Receptor #3 ---Baselines (dBA)

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Description
Resdential (West)

Land Use Daytime Evening Night
Residential
55
55

Impact
Device
No
No
No
No
No
No
No
No
No
No
No

Description
Crane
Tractor
Tractor
Tractor
Man Lift
Compressor (air)
Pumps
Crane
Auger Drill Rig
Excavator
All Other Equipment > 5 HP

Usage(%)
16
40
40
40
20
40
50
16
20
40
50

50

Equipment
Spec
Actual
Receptor Estimated
Lmax
Lmax
Distance Shielding
(dBA)
(dBA)
(feet)
(dBA)
80.6
800
5
84
800
5
84
800
5
84
800
5
74.7
800
5
77.7
800
5
80.9
800
5
80.6
800
5
84.4
800
5
80.7
800
5
85
800
5
Results

Calculated (dBA)

Equipment
Crane
Tractor
Tractor
Tractor
Man Lift
Compressor (air)
Pumps
Crane
Auger Drill Rig
Excavator
All Other Equipment > 5 HP
Total

Description
Edison High School

Noise Limits (dBA)
Day
Evening
*Lmax
Leq
Lmax
Leq
Lmax
51.5
43.5 N/A
N/A
N/A
54.9
50.9 N/A
N/A
N/A
54.9
50.9 N/A
N/A
N/A
54.9
50.9 N/A
N/A
N/A
45.6
38.6 N/A
N/A
N/A
48.6
44.6 N/A
N/A
N/A
51.9
48.8 N/A
N/A
N/A
51.5
43.5 N/A
N/A
N/A
55.3
48.3 N/A
N/A
N/A
51.6
47.6 N/A
N/A
N/A
55.9
52.9 N/A
N/A
N/A
55.9
59.3 N/A
N/A
N/A
*Calculated Lmax is the Loudest value.

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Day
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Day
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

---- Receptor #4 ---Baselines (dBA)
Land Use Daytime Evening Night
Residential
55
55
50

Impact
Device
No
No
No
No
No
No
No
No
No
No
No

Description
Crane
Tractor
Tractor
Tractor
Man Lift
Compressor (air)
Pumps
Crane
Auger Drill Rig
Excavator
All Other Equipment > 5 HP

Usage(%)
16
40
40
40
20
40
50
16
20
40
50

Equipment
Spec
Actual
Receptor Estimated
Lmax
Lmax
Distance Shielding
(dBA)
(dBA)
(feet)
(dBA)
80.6
2025
5
84
2025
5
84
2025
5
84
2025
5
74.7
2025
5
77.7
2025
5
80.9
2025
5
80.6
2025
5
84.4
2025
5
80.7
2025
5
85
2025
5
Results

Calculated (dBA)

Equipment
Crane
Tractor
Tractor
Tractor
Man Lift
Compressor (air)
Pumps
Crane
Auger Drill Rig
Excavator
All Other Equipment > 5 HP
Total

Description
William E Kettner School

Description

Noise Limits (dBA)
Day
Evening
*Lmax
Leq
Lmax
Leq
Lmax
43.4
35.4 N/A
N/A
N/A
46.9
42.9 N/A
N/A
N/A
46.9
42.9 N/A
N/A
N/A
46.9
42.9 N/A
N/A
N/A
37.6
30.6 N/A
N/A
N/A
40.5
36.5 N/A
N/A
N/A
43.8
40.8 N/A
N/A
N/A
43.4
35.4 N/A
N/A
N/A
47.2
40.2 N/A
N/A
N/A
43.6
39.6 N/A
N/A
N/A
47.9
44.8 N/A
N/A
N/A
47.9
51.2 N/A
N/A
N/A
*Calculated Lmax is the Loudest value.

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

---- Receptor #5 ---Baselines (dBA)
Land Use Daytime Evening Night
Residential
55
55
50

Impact
Device

Equipment
Spec
Actual
Lmax
Lmax
Usage(%) (dBA)
(dBA)

Receptor Estimated
Distance Shielding
(feet)
(dBA)

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Crane
Tractor
Tractor
Tractor
Man Lift
Compressor (air)
Pumps
Crane
Auger Drill Rig
Excavator
All Other Equipment > 5 HP

No
No
No
No
No
No
No
No
No
No
No

16
40
40
40
20
40
50
16
20
40
50

80.6
84
84
84
74.7
77.7
80.9
80.6
84.4
80.7
85

1800
1800
1800
1800
1800
1800
1800
1800
1800
1800
1800

5
5
5
5
5
5
5
5
5
5
5

Results
Calculated (dBA)

Equipment
Crane
Tractor
Tractor
Tractor
Man Lift
Compressor (air)
Pumps
Crane
Auger Drill Rig
Excavator
All Other Equipment > 5 HP
Total

Noise Limits (dBA)
Day
Evening
*Lmax
Leq
Lmax
Leq
Lmax
44.4
36.5 N/A
N/A
N/A
47.9
43.9 N/A
N/A
N/A
47.9
43.9 N/A
N/A
N/A
47.9
43.9 N/A
N/A
N/A
38.6
31.6 N/A
N/A
N/A
41.5
37.6 N/A
N/A
N/A
44.8
41.8 N/A
N/A
N/A
44.4
36.5 N/A
N/A
N/A
48.2
41.2 N/A
N/A
N/A
44.6
40.6 N/A
N/A
N/A
48.9
45.9 N/A
N/A
N/A
48.9
52.3 N/A
N/A
N/A
*Calculated Lmax is the Loudest value.

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Day
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Day
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

---- Receptor #6 ---Baselines (dBA)
Description
Land Use Daytime Evening Night
John H Eader Elementary SchoolResidential
55
55
50

Impact
Device
No
No
No
No
No
No
No
No
No
No
No

Description
Crane
Tractor
Tractor
Tractor
Man Lift
Compressor (air)
Pumps
Crane
Auger Drill Rig
Excavator
All Other Equipment > 5 HP

Usage(%)
16
40
40
40
20
40
50
16
20
40
50

Equipment
Spec
Actual
Receptor Estimated
Lmax
Lmax
Distance Shielding
(dBA)
(dBA)
(feet)
(dBA)
80.6
2800
5
84
2800
5
84
2800
5
84
2800
5
74.7
2800
5
77.7
2800
5
80.9
2800
5
80.6
2800
5
84.4
2800
5
80.7
2800
5
85
2800
5
Results

Calculated (dBA)

Equipment
Crane
Tractor
Tractor
Tractor
Man Lift
Compressor (air)
Pumps
Crane
Auger Drill Rig
Excavator
All Other Equipment > 5 HP
Total

Description
Edison Community Park

Description
Crane
Tractor
Tractor
Tractor
Man Lift
Compressor (air)
Pumps

Noise Limits (dBA)
Day
Evening
*Lmax
Leq
Lmax
Leq
Lmax
40.6
32.6 N/A
N/A
N/A
44
40.1 N/A
N/A
N/A
44
40.1 N/A
N/A
N/A
44
40.1 N/A
N/A
N/A
34.7
27.7 N/A
N/A
N/A
37.7
33.7 N/A
N/A
N/A
41
38 N/A
N/A
N/A
40.6
32.6 N/A
N/A
N/A
44.4
37.4 N/A
N/A
N/A
40.7
36.8 N/A
N/A
N/A
45
42 N/A
N/A
N/A
45
48.4 N/A
N/A
N/A
*Calculated Lmax is the Loudest value.

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

---- Receptor #7 ---Baselines (dBA)
Land Use Daytime Evening Night
Residential
55
55
50

Impact
Device
No
No
No
No
No
No
No

Usage(%)
16
40
40
40
20
40
50

Equipment
Spec
Actual
Receptor Estimated
Lmax
Lmax
Distance Shielding
(dBA)
(dBA)
(feet)
(dBA)
80.6
925
0
84
925
0
84
925
0
84
925
0
74.7
925
0
77.7
925
0
80.9
925
0

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Crane
Auger Drill Rig
Excavator
All Other Equipment > 5 HP

No
No
No
No

16
20
40
50

80.6
84.4
80.7
85

925
925
925
925

0
0
0
0

Results
Calculated (dBA)

Equipment
Crane
Tractor
Tractor
Tractor
Man Lift
Compressor (air)
Pumps
Crane
Auger Drill Rig
Excavator
All Other Equipment > 5 HP
Total

Noise Limits (dBA)
Day
Evening
*Lmax
Leq
Lmax
Leq
Lmax
55.2
47.2 N/A
N/A
N/A
58.7
54.7 N/A
N/A
N/A
58.7
54.7 N/A
N/A
N/A
58.7
54.7 N/A
N/A
N/A
49.4
42.4 N/A
N/A
N/A
52.3
48.3 N/A
N/A
N/A
55.6
52.6 N/A
N/A
N/A
55.2
47.2 N/A
N/A
N/A
59
52 N/A
N/A
N/A
55.4
51.4 N/A
N/A
N/A
59.7
56.6 N/A
N/A
N/A
59.7
63 N/A
N/A
N/A
*Calculated Lmax is the Loudest value.

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Day
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Roadway Construction Noise Model (RCNM),Version 1.1
Report date:
Case Description:

6/5/2020
3) Subtrans Relocation

Description
Residences (North)

---- Receptor #1 ---Baselines (dBA)
Land Use Daytime Evening Night
Residential
55
55
50

Impact
Device
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Description
Crane
All Other Equipment > 5 HP
All Other Equipment > 5 HP
Auger Drill Rig
Auger Drill Rig
Auger Drill Rig
Tractor
Tractor
Man Lift
Pumps
Auger Drill Rig
All Other Equipment > 5 HP
All Other Equipment > 5 HP
All Other Equipment > 5 HP
All Other Equipment > 5 HP
Man Lift
Man Lift
Man Lift
Man Lift
Man Lift

Usage(%)
16
50
50
20
20
20
40
40
20
50
20
50
50
50
50
20
20
20
20
20

Equipment
Spec
Actual
Receptor Estimated
Lmax
Lmax
Distance Shielding
(dBA)
(dBA)
(feet)
(dBA)
80.6
800
5
85
800
5
85
800
5
84.4
800
5
84.4
800
5
84.4
800
5
84
800
5
84
800
5
74.7
800
5
80.9
800
5
84.4
800
5
85
800
5
85
800
5
85
800
5
85
800
5
74.7
800
5
74.7
800
5
74.7
800
5
74.7
800
5
74.7
800
5
Results

Calculated (dBA)

Equipment
Crane
All Other Equipment > 5 HP
All Other Equipment > 5 HP
Auger Drill Rig
Auger Drill Rig
Auger Drill Rig
Tractor
Tractor
Man Lift
Pumps
Auger Drill Rig
All Other Equipment > 5 HP
All Other Equipment > 5 HP
All Other Equipment > 5 HP
All Other Equipment > 5 HP
Man Lift
Man Lift
Man Lift
Man Lift
Man Lift
Total

Description
Residences (East)

Description
Crane
All Other Equipment > 5 HP
All Other Equipment > 5 HP
Auger Drill Rig
Auger Drill Rig
Auger Drill Rig
Tractor
Tractor
Man Lift
Pumps
Auger Drill Rig
All Other Equipment > 5 HP
All Other Equipment > 5 HP
All Other Equipment > 5 HP

Noise Limits (dBA)
Day
Evening
*Lmax
Leq
Lmax
Leq
Lmax
51.5
43.5 N/A
N/A
N/A
55.9
52.9 N/A
N/A
N/A
55.9
52.9 N/A
N/A
N/A
55.3
48.3 N/A
N/A
N/A
55.3
48.3 N/A
N/A
N/A
55.3
48.3 N/A
N/A
N/A
54.9
50.9 N/A
N/A
N/A
54.9
50.9 N/A
N/A
N/A
45.6
38.6 N/A
N/A
N/A
51.9
48.8 N/A
N/A
N/A
55.3
48.3 N/A
N/A
N/A
55.9
52.9 N/A
N/A
N/A
55.9
52.9 N/A
N/A
N/A
55.9
52.9 N/A
N/A
N/A
55.9
52.9 N/A
N/A
N/A
45.6
38.6 N/A
N/A
N/A
45.6
38.6 N/A
N/A
N/A
45.6
38.6 N/A
N/A
N/A
45.6
38.6 N/A
N/A
N/A
45.6
38.6 N/A
N/A
N/A
55.9
62.6 N/A
N/A
N/A
*Calculated Lmax is the Loudest value.

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

---- Receptor #2 ---Baselines (dBA)
Land Use Daytime Evening Night
Residential
55
55
50

Impact
Device
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Usage(%)
16
50
50
20
20
20
40
40
20
50
20
50
50
50

Equipment
Spec
Actual
Receptor Estimated
Lmax
Lmax
Distance Shielding
(dBA)
(dBA)
(feet)
(dBA)
80.6
1525
0
85
1525
0
85
1525
0
84.4
1525
0
84.4
1525
0
84.4
1525
0
84
1525
0
84
1525
0
74.7
1525
0
80.9
1525
0
84.4
1525
0
85
1525
0
85
1525
0
85
1525
0

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Day
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

All Other Equipment > 5 HP
Man Lift
Man Lift
Man Lift
Man Lift
Man Lift

No
No
No
No
No
No

50
20
20
20
20
20

85
74.7
74.7
74.7
74.7
74.7

1525
1525
1525
1525
1525
1525

0
0
0
0
0
0

Results
Calculated (dBA)

Equipment
Crane
All Other Equipment > 5 HP
All Other Equipment > 5 HP
Auger Drill Rig
Auger Drill Rig
Auger Drill Rig
Tractor
Tractor
Man Lift
Pumps
Auger Drill Rig
All Other Equipment > 5 HP
All Other Equipment > 5 HP
All Other Equipment > 5 HP
All Other Equipment > 5 HP
Man Lift
Man Lift
Man Lift
Man Lift
Man Lift
Total

Description
Residences (West)

Description
Crane
All Other Equipment > 5 HP
All Other Equipment > 5 HP
Auger Drill Rig
Auger Drill Rig
Auger Drill Rig
Tractor
Tractor
Man Lift
Pumps
Auger Drill Rig
All Other Equipment > 5 HP
All Other Equipment > 5 HP
All Other Equipment > 5 HP
All Other Equipment > 5 HP
Man Lift
Man Lift
Man Lift
Man Lift
Man Lift

Noise Limits (dBA)
Day
Evening
*Lmax
Leq
Lmax
Leq
Lmax
50.9
42.9 N/A
N/A
N/A
55.3
52.3 N/A
N/A
N/A
55.3
52.3 N/A
N/A
N/A
54.7
47.7 N/A
N/A
N/A
54.7
47.7 N/A
N/A
N/A
54.7
47.7 N/A
N/A
N/A
54.3
50.3 N/A
N/A
N/A
54.3
50.3 N/A
N/A
N/A
45
38 N/A
N/A
N/A
51.3
48.2 N/A
N/A
N/A
54.7
47.7 N/A
N/A
N/A
55.3
52.3 N/A
N/A
N/A
55.3
52.3 N/A
N/A
N/A
55.3
52.3 N/A
N/A
N/A
55.3
52.3 N/A
N/A
N/A
45
38 N/A
N/A
N/A
45
38 N/A
N/A
N/A
45
38 N/A
N/A
N/A
45
38 N/A
N/A
N/A
45
38 N/A
N/A
N/A
55.3
62 N/A
N/A
N/A
*Calculated Lmax is the Loudest value.

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Day
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Day
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

---- Receptor #3 ---Baselines (dBA)
Land Use Daytime Evening Night
Residential
55
55
50

Impact
Device
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Usage(%)
16
50
50
20
20
20
40
40
20
50
20
50
50
50
50
20
20
20
20
20

Equipment
Spec
Actual
Receptor Estimated
Lmax
Lmax
Distance Shielding
(dBA)
(dBA)
(feet)
(dBA)
80.6
800
5
85
800
5
85
800
5
84.4
800
5
84.4
800
5
84.4
800
5
84
800
5
84
800
5
74.7
800
5
80.9
800
5
84.4
800
5
85
800
5
85
800
5
85
800
5
85
800
5
74.7
800
5
74.7
800
5
74.7
800
5
74.7
800
5
74.7
800
5
Results

Calculated (dBA)
Equipment
Crane
All Other Equipment > 5 HP
All Other Equipment > 5 HP
Auger Drill Rig
Auger Drill Rig
Auger Drill Rig
Tractor
Tractor
Man Lift
Pumps
Auger Drill Rig
All Other Equipment > 5 HP
All Other Equipment > 5 HP
All Other Equipment > 5 HP
All Other Equipment > 5 HP
Man Lift
Man Lift

*Lmax
Leq
51.5
55.9
55.9
55.3
55.3
55.3
54.9
54.9
45.6
51.9
55.3
55.9
55.9
55.9
55.9
45.6
45.6

43.5
52.9
52.9
48.3
48.3
48.3
50.9
50.9
38.6
48.8
48.3
52.9
52.9
52.9
52.9
38.6
38.6

Day
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Noise Limits (dBA)
Evening
Leq
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Man Lift
Man Lift
Man Lift
Total

Description
Edison High School

45.6
38.6 N/A
N/A
45.6
38.6 N/A
N/A
45.6
38.6 N/A
N/A
55.9
62.6 N/A
N/A
*Calculated Lmax is the Loudest value.

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Day
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

---- Receptor #4 ---Baselines (dBA)
Land Use Daytime Evening Night
Residential
55
55
50

Impact
Device
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Description
Crane
All Other Equipment > 5 HP
All Other Equipment > 5 HP
Auger Drill Rig
Auger Drill Rig
Auger Drill Rig
Tractor
Tractor
Man Lift
Pumps
Auger Drill Rig
All Other Equipment > 5 HP
All Other Equipment > 5 HP
All Other Equipment > 5 HP
All Other Equipment > 5 HP
Man Lift
Man Lift
Man Lift
Man Lift
Man Lift

Usage(%)
16
50
50
20
20
20
40
40
20
50
20
50
50
50
50
20
20
20
20
20

Equipment
Spec
Actual
Receptor Estimated
Lmax
Lmax
Distance Shielding
(dBA)
(dBA)
(feet)
(dBA)
80.6
2025
5
85
2025
5
85
2025
5
84.4
2025
5
84.4
2025
5
84.4
2025
5
84
2025
5
84
2025
5
74.7
2025
5
80.9
2025
5
84.4
2025
5
85
2025
5
85
2025
5
85
2025
5
85
2025
5
74.7
2025
5
74.7
2025
5
74.7
2025
5
74.7
2025
5
74.7
2025
5
Results

Calculated (dBA)

Equipment
Crane
All Other Equipment > 5 HP
All Other Equipment > 5 HP
Auger Drill Rig
Auger Drill Rig
Auger Drill Rig
Tractor
Tractor
Man Lift
Pumps
Auger Drill Rig
All Other Equipment > 5 HP
All Other Equipment > 5 HP
All Other Equipment > 5 HP
All Other Equipment > 5 HP
Man Lift
Man Lift
Man Lift
Man Lift
Man Lift
Total

Description
William E Kettner School

Description
Crane
All Other Equipment > 5 HP
All Other Equipment > 5 HP
Auger Drill Rig
Auger Drill Rig
Auger Drill Rig
Tractor
Tractor
Man Lift
Pumps
Auger Drill Rig
All Other Equipment > 5 HP
All Other Equipment > 5 HP

Noise Limits (dBA)
Day
Evening
*Lmax
Leq
Lmax
Leq
Lmax
43.4
35.4 N/A
N/A
N/A
47.9
44.8 N/A
N/A
N/A
47.9
44.8 N/A
N/A
N/A
47.2
40.2 N/A
N/A
N/A
47.2
40.2 N/A
N/A
N/A
47.2
40.2 N/A
N/A
N/A
46.9
42.9 N/A
N/A
N/A
46.9
42.9 N/A
N/A
N/A
37.6
30.6 N/A
N/A
N/A
43.8
40.8 N/A
N/A
N/A
47.2
40.2 N/A
N/A
N/A
47.9
44.8 N/A
N/A
N/A
47.9
44.8 N/A
N/A
N/A
47.9
44.8 N/A
N/A
N/A
47.9
44.8 N/A
N/A
N/A
37.6
30.6 N/A
N/A
N/A
37.6
30.6 N/A
N/A
N/A
37.6
30.6 N/A
N/A
N/A
37.6
30.6 N/A
N/A
N/A
37.6
30.6 N/A
N/A
N/A
47.9
54.6 N/A
N/A
N/A
*Calculated Lmax is the Loudest value.

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

---- Receptor #5 ---Baselines (dBA)
Land Use Daytime Evening Night
Residential
55
55
50

Impact
Device
No
No
No
No
No
No
No
No
No
No
No
No
No

Usage(%)
16
50
50
20
20
20
40
40
20
50
20
50
50

Equipment
Spec
Actual
Receptor Estimated
Lmax
Lmax
Distance Shielding
(dBA)
(dBA)
(feet)
(dBA)
80.6
1800
5
85
1800
5
85
1800
5
84.4
1800
5
84.4
1800
5
84.4
1800
5
84
1800
5
84
1800
5
74.7
1800
5
80.9
1800
5
84.4
1800
5
85
1800
5
85
1800
5

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

All Other Equipment > 5 HP
All Other Equipment > 5 HP
Man Lift
Man Lift
Man Lift
Man Lift
Man Lift

No
No
No
No
No
No
No

50
50
20
20
20
20
20

85
85
74.7
74.7
74.7
74.7
74.7

1800
1800
1800
1800
1800
1800
1800

5
5
5
5
5
5
5

Results
Calculated (dBA)

Equipment
Crane
All Other Equipment > 5 HP
All Other Equipment > 5 HP
Auger Drill Rig
Auger Drill Rig
Auger Drill Rig
Tractor
Tractor
Man Lift
Pumps
Auger Drill Rig
All Other Equipment > 5 HP
All Other Equipment > 5 HP
All Other Equipment > 5 HP
All Other Equipment > 5 HP
Man Lift
Man Lift
Man Lift
Man Lift
Man Lift
Total

Noise Limits (dBA)
Day
Evening
*Lmax
Leq
Lmax
Leq
Lmax
44.4
36.5 N/A
N/A
N/A
48.9
45.9 N/A
N/A
N/A
48.9
45.9 N/A
N/A
N/A
48.2
41.2 N/A
N/A
N/A
48.2
41.2 N/A
N/A
N/A
48.2
41.2 N/A
N/A
N/A
47.9
43.9 N/A
N/A
N/A
47.9
43.9 N/A
N/A
N/A
38.6
31.6 N/A
N/A
N/A
44.8
41.8 N/A
N/A
N/A
48.2
41.2 N/A
N/A
N/A
48.9
45.9 N/A
N/A
N/A
48.9
45.9 N/A
N/A
N/A
48.9
45.9 N/A
N/A
N/A
48.9
45.9 N/A
N/A
N/A
38.6
31.6 N/A
N/A
N/A
38.6
31.6 N/A
N/A
N/A
38.6
31.6 N/A
N/A
N/A
38.6
31.6 N/A
N/A
N/A
38.6
31.6 N/A
N/A
N/A
48.9
55.6 N/A
N/A
N/A
*Calculated Lmax is the Loudest value.

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Day
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Day
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

---- Receptor #6 ---Baselines (dBA)
Description
Land Use Daytime Evening Night
John H Eader Elementary SchoolResidential
55
55
50

Description
Crane
All Other Equipment > 5 HP
All Other Equipment > 5 HP
Auger Drill Rig
Auger Drill Rig
Auger Drill Rig
Tractor
Tractor
Man Lift
Pumps
Auger Drill Rig
All Other Equipment > 5 HP
All Other Equipment > 5 HP
All Other Equipment > 5 HP
All Other Equipment > 5 HP
Man Lift
Man Lift
Man Lift
Man Lift
Man Lift

Impact
Device
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Usage(%)
16
50
50
20
20
20
40
40
20
50
20
50
50
50
50
20
20
20
20
20

Equipment
Spec
Actual
Receptor Estimated
Lmax
Lmax
Distance Shielding
(dBA)
(dBA)
(feet)
(dBA)
80.6
2800
5
85
2800
5
85
2800
5
84.4
2800
5
84.4
2800
5
84.4
2800
5
84
2800
5
84
2800
5
74.7
2800
5
80.9
2800
5
84.4
2800
5
85
2800
5
85
2800
5
85
2800
5
85
2800
5
74.7
2800
5
74.7
2800
5
74.7
2800
5
74.7
2800
5
74.7
2800
5
Results

Calculated (dBA)
Equipment
Crane
All Other Equipment > 5 HP
All Other Equipment > 5 HP
Auger Drill Rig
Auger Drill Rig
Auger Drill Rig
Tractor
Tractor
Man Lift
Pumps
Auger Drill Rig
All Other Equipment > 5 HP
All Other Equipment > 5 HP
All Other Equipment > 5 HP
All Other Equipment > 5 HP
Man Lift

*Lmax
Leq
40.6
45
45
44.4
44.4
44.4
44
44
34.7
41
44.4
45
45
45
45
34.7

32.6
42
42
37.4
37.4
37.4
40.1
40.1
27.7
38
37.4
42
42
42
42
27.7

Day
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Noise Limits (dBA)
Evening
Leq
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Man Lift
Man Lift
Man Lift
Man Lift
Total

Description
Edison Community Park

34.7
27.7 N/A
N/A
34.7
27.7 N/A
N/A
34.7
27.7 N/A
N/A
34.7
27.7 N/A
N/A
45
51.7 N/A
N/A
*Calculated Lmax is the Loudest value.

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Day
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

---- Receptor #7 ---Baselines (dBA)
Land Use Daytime Evening Night
Residential
55
55
50

Impact
Device
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No
No

Description
Crane
All Other Equipment > 5 HP
All Other Equipment > 5 HP
Auger Drill Rig
Auger Drill Rig
Auger Drill Rig
Tractor
Tractor
Man Lift
Pumps
Auger Drill Rig
All Other Equipment > 5 HP
All Other Equipment > 5 HP
All Other Equipment > 5 HP
All Other Equipment > 5 HP
Man Lift
Man Lift
Man Lift
Man Lift
Man Lift

Usage(%)
16
50
50
20
20
20
40
40
20
50
20
50
50
50
50
20
20
20
20
20

Equipment
Spec
Actual
Receptor Estimated
Lmax
Lmax
Distance Shielding
(dBA)
(dBA)
(feet)
(dBA)
80.6
730
5
85
730
5
85
730
5
84.4
730
5
84.4
730
5
84.4
730
5
84
730
5
84
730
5
74.7
730
5
80.9
730
5
84.4
730
5
85
730
5
85
730
5
85
730
5
85
730
5
74.7
730
5
74.7
730
5
74.7
730
5
74.7
730
5
74.7
730
5
Results

Calculated (dBA)

Equipment
Crane
All Other Equipment > 5 HP
All Other Equipment > 5 HP
Auger Drill Rig
Auger Drill Rig
Auger Drill Rig
Tractor
Tractor
Man Lift
Pumps
Auger Drill Rig
All Other Equipment > 5 HP
All Other Equipment > 5 HP
All Other Equipment > 5 HP
All Other Equipment > 5 HP
Man Lift
Man Lift
Man Lift
Man Lift
Man Lift
Total

Noise Limits (dBA)
Day
Evening
*Lmax
Leq
Lmax
Leq
Lmax
52.3
44.3 N/A
N/A
N/A
56.7
53.7 N/A
N/A
N/A
56.7
53.7 N/A
N/A
N/A
56.1
49.1 N/A
N/A
N/A
56.1
49.1 N/A
N/A
N/A
56.1
49.1 N/A
N/A
N/A
55.7
51.7 N/A
N/A
N/A
55.7
51.7 N/A
N/A
N/A
46.4
39.4 N/A
N/A
N/A
52.7
49.6 N/A
N/A
N/A
56.1
49.1 N/A
N/A
N/A
56.7
53.7 N/A
N/A
N/A
56.7
53.7 N/A
N/A
N/A
56.7
53.7 N/A
N/A
N/A
56.7
53.7 N/A
N/A
N/A
46.4
39.4 N/A
N/A
N/A
46.4
39.4 N/A
N/A
N/A
46.4
39.4 N/A
N/A
N/A
46.4
39.4 N/A
N/A
N/A
46.4
39.4 N/A
N/A
N/A
56.7
63.4 N/A
N/A
N/A
*Calculated Lmax is the Loudest value.

Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Roadway Construction Noise Model (RCNM),Version 1.1
Report date:
Case Description:

Description
Residences (North)

6/5/2020
4) Distribution

Land Use
Residential

---- Receptor #1 ---Baselines (dBA)
Daytime Evening Night
55
55
50

Impact
Device
No

Description
All Other Equipment > 5 HP

Equipment
Spec
Actual
Lmax
Lmax
Usage(%) (dBA)
(dBA)
50
85

Receptor Estimated
Distance Shielding
(feet)
(dBA)
800
5

Results
Calculated (dBA)
Equipment
All Other Equipment > 5 HP
Total

Description
Residences (East)

Land Use
Residential

Noise Limits (dBA)
Day
Evening
*Lmax
Leq
Lmax
Leq
Lmax
55.9
52.9 N/A
N/A
N/A
55.9
52.9 N/A
N/A
N/A
*Calculated Lmax is the Loudest value.

Leq
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A

Leq
N/A
N/A

Leq
N/A
N/A

Day
Lmax
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A

Leq
N/A
N/A

Night
Lmax
N/A
N/A

Leq
N/A
N/A

Day
Lmax
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A

Leq
N/A
N/A

Night
Lmax
N/A
N/A

Leq
N/A
N/A

Day
Lmax
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A

Leq
N/A
N/A

---- Receptor #2 ---Baselines (dBA)
Daytime Evening Night
55
55
50

Impact
Device
No

Description
All Other Equipment > 5 HP

Leq
N/A
N/A

Day
Lmax
N/A
N/A

Night
Lmax
N/A
N/A

Equipment
Spec
Actual
Lmax
Lmax
Usage(%) (dBA)
(dBA)
50
85

Receptor Estimated
Distance Shielding
(feet)
(dBA)
1525
5

Results
Calculated (dBA)
Equipment
All Other Equipment > 5 HP
Total

Description
Residences (West)

Land Use
Residential

Noise Limits (dBA)
Day
Evening
*Lmax
Leq
Lmax
Leq
Lmax
50.3
47.3 N/A
N/A
N/A
50.3
47.3 N/A
N/A
N/A
*Calculated Lmax is the Loudest value.
---- Receptor #3 ---Baselines (dBA)
Daytime Evening Night
55
55
50

Impact
Device
No

Description
All Other Equipment > 5 HP

Leq
N/A
N/A

Night
Lmax
N/A
N/A

Equipment
Spec
Actual
Lmax
Lmax
Usage(%) (dBA)
(dBA)
50
85

Receptor Estimated
Distance Shielding
(feet)
(dBA)
800
5

Results
Calculated (dBA)
Equipment
All Other Equipment > 5 HP
Total

Description
Edison High School

Land Use
Residential

Noise Limits (dBA)
Day
Evening
*Lmax
Leq
Lmax
Leq
Lmax
55.9
52.9 N/A
N/A
N/A
55.9
52.9 N/A
N/A
N/A
*Calculated Lmax is the Loudest value.
---- Receptor #4 ---Baselines (dBA)
Daytime Evening Night
55
55
50

Impact
Device
No

Description
All Other Equipment > 5 HP

Leq
N/A
N/A

Equipment
Spec
Actual
Lmax
Lmax
Usage(%) (dBA)
(dBA)
50
85

Receptor Estimated
Distance Shielding
(feet)
(dBA)
2025
5

Results
Calculated (dBA)
Equipment
All Other Equipment > 5 HP
Total

Description
William E Kettner School

Description
All Other Equipment > 5 HP

Land Use
Residential

Noise Limits (dBA)
Day
Evening
*Lmax
Leq
Lmax
Leq
Lmax
47.9
44.8 N/A
N/A
N/A
47.9
44.8 N/A
N/A
N/A
*Calculated Lmax is the Loudest value.

Leq
N/A
N/A

---- Receptor #5 ---Baselines (dBA)
Daytime Evening Night
55
55
50

Impact
Device
No

Equipment
Spec
Actual
Lmax
Lmax
Usage(%) (dBA)
(dBA)
50
85

Receptor Estimated
Distance Shielding
(feet)
(dBA)
1800
5

Results
Calculated (dBA)

Noise Limits (dBA)

Noise Limit Exceedance (dBA)

Equipment
All Other Equipment > 5 HP
Total

Description
John H Eader Elementary School

Land Use
Residential

Day
*Lmax
Leq
Lmax
Leq
48.9
45.9 N/A
N/A
48.9
45.9 N/A
N/A
*Calculated Lmax is the Loudest value.

Leq
N/A
N/A

Night
Lmax
N/A
N/A

Leq
N/A
N/A

Day
Lmax
N/A
N/A

Leq
N/A
N/A

Night
Lmax
N/A
N/A

Leq
N/A
N/A

Day
Lmax
N/A
N/A

Leq
N/A
N/A

Day
Lmax
N/A
N/A

Evening
Lmax
N/A
N/A

Night
Lmax
N/A
N/A

Leq
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A

Leq
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A

Leq
N/A
N/A

Leq
N/A
N/A

---- Receptor #6 ---Baselines (dBA)
Daytime Evening Night
55
55
50

Impact
Device
No

Description
All Other Equipment > 5 HP

Evening
Lmax
N/A
N/A

Equipment
Spec
Actual
Lmax
Lmax
Usage(%) (dBA)
(dBA)
50
85

Receptor Estimated
Distance Shielding
(feet)
(dBA)
2800
5

Results
Calculated (dBA)
Equipment
All Other Equipment > 5 HP
Total

Description
Edison Community Park

Noise Limits (dBA)
Day
Evening
Lmax
Leq
Lmax
45
42 N/A
N/A
N/A
45
42 N/A
N/A
N/A
*Calculated Lmax is the Loudest value.
*Lmax

Land Use
Residential

Leq
N/A
N/A

---- Receptor #7 ---Baselines (dBA)
Daytime Evening Night
55
55
50

Impact
Device
No

Description
All Other Equipment > 5 HP

Leq

Equipment
Spec
Actual
Lmax
Lmax
Usage(%) (dBA)
(dBA)
50
85

Receptor Estimated
Distance Shielding
(feet)
(dBA)
730
5

Results
Calculated (dBA)
Equipment
All Other Equipment > 5 HP
Total

Noise Limits (dBA)
Day
Evening
*Lmax
Leq
Lmax
Leq
Lmax
56.7
53.7 N/A
N/A
N/A
56.7
53.7 N/A
N/A
N/A
*Calculated Lmax is the Loudest value.

Leq
N/A
N/A

Night
Lmax
N/A
N/A

Roadway Construction Noise Model (RCNM),Version 1.1
Report date:
Case Description:

6/5/2020
5) Telecom

---- Receptor #1 ---Baselines (dBA)
Description
Land Use Daytime Evening Night
Residences (North) Residential
55
55
50

Impact
Device
No
No

Description
Tractor
Man Lift

Equipment
Spec
Actual
Receptor Estimated
Lmax
Lmax
Distance Shielding
Usage(%) (dBA)
(dBA)
(feet)
(dBA)
40
84
800
5
20
74.7
800
5
Results

Calculated (dBA)

Equipment
Tractor
Man Lift
Total

Description
Residences (East)

Noise Limits (dBA)
Day
Evening
*Lmax
Leq
Lmax
Leq
Lmax
54.9
50.9 N/A
N/A
N/A
45.6
38.6 N/A
N/A
N/A
54.9
51.2 N/A
N/A
N/A
*Calculated Lmax is the Loudest value.

Leq
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A

Leq
N/A
N/A
N/A

Day
Lmax
N/A
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A

Leq
N/A
N/A
N/A

Leq
N/A
N/A
N/A

Day
Lmax
N/A
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A

Leq
N/A
N/A
N/A

Leq
N/A
N/A
N/A

Day
Lmax
N/A
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A

Leq
N/A
N/A
N/A

---- Receptor #2 ---Baselines (dBA)
Land Use Daytime Evening Night
Residential
55
55
50

Impact
Device
No
No

Description
Tractor
Man Lift

Equipment
Spec
Actual
Receptor Estimated
Lmax
Lmax
Distance Shielding
Usage(%) (dBA)
(dBA)
(feet)
(dBA)
40
84
1525
5
20
74.7
1525
5
Results

Calculated (dBA)

Equipment
Tractor
Man Lift
Total

Noise Limits (dBA)
Day
Evening
*Lmax
Leq
Lmax
Leq
Lmax
49.3
45.3 N/A
N/A
N/A
40
33 N/A
N/A
N/A
49.3
45.6 N/A
N/A
N/A
*Calculated Lmax is the Loudest value.

Leq
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A

---- Receptor #3 ---Baselines (dBA)
Description
Land Use Daytime Evening Night
55
55
50
Residences (West) Residential

Impact
Device
No
No

Description
Tractor
Man Lift

Equipment
Spec
Actual
Receptor Estimated
Lmax
Lmax
Distance Shielding
Usage(%) (dBA)
(dBA)
(feet)
(dBA)
40
84
800
5
20
74.7
800
5
Results

Calculated (dBA)

Equipment
Tractor
Man Lift
Total

Noise Limits (dBA)
Day
Evening
*Lmax
Leq
Lmax
Leq
Lmax
54.9
50.9 N/A
N/A
N/A
45.6
38.6 N/A
N/A
N/A
54.9
51.2 N/A
N/A
N/A
*Calculated Lmax is the Loudest value.

Leq
N/A
N/A
N/A

---- Receptor #4 ---Baselines (dBA)
Description
Land Use Daytime Evening Night
55
55
50
Edison High School Residential

Description
Tractor
Man Lift

Impact
Device
No
No

Equipment
Spec
Actual
Receptor Estimated
Lmax
Lmax
Distance Shielding
Usage(%) (dBA)
(dBA)
(feet)
(dBA)
40
84
2025
5
20
74.7
2025
5
Results

Night
Lmax
N/A
N/A
N/A

Calculated (dBA)

Equipment
Tractor
Man Lift
Total

Noise Limits (dBA)
Day
Evening
*Lmax
Leq
Lmax
Leq
Lmax
46.9
42.9 N/A
N/A
N/A
37.6
30.6 N/A
N/A
N/A
46.9
43.1 N/A
N/A
N/A
*Calculated Lmax is the Loudest value.

Leq
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A

Leq
N/A
N/A
N/A

Day
Lmax
N/A
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A

Leq
N/A
N/A
N/A

Leq
N/A
N/A
N/A

Day
Lmax
N/A
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A

Leq
N/A
N/A
N/A

Leq
N/A
N/A
N/A

Day
Lmax
N/A
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A

Leq
N/A
N/A
N/A

Leq
N/A
N/A
N/A

Day
Lmax
N/A
N/A
N/A

Noise Limit Exceedance (dBA)
Evening
Leq
Lmax
Leq
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A

Leq
N/A
N/A
N/A

---- Receptor #5 ---Baselines (dBA)
Description
Land Use Daytime Evening Night
William E Kettner School
Residential
55
55
50

Impact
Device
No
No

Description
Tractor
Man Lift

Equipment
Spec
Actual
Receptor Estimated
Lmax
Lmax
Distance Shielding
Usage(%) (dBA)
(dBA)
(feet)
(dBA)
40
84
1800
5
20
74.7
1800
5
Results

Calculated (dBA)

Equipment
Tractor
Man Lift
Total

Noise Limits (dBA)
Day
Evening
*Lmax
Leq
Lmax
Leq
Lmax
47.9
43.9 N/A
N/A
N/A
38.6
31.6 N/A
N/A
N/A
47.9
44.1 N/A
N/A
N/A
*Calculated Lmax is the Loudest value.

Leq
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A

---- Receptor #6 ---Baselines (dBA)
Description
Land Use Daytime Evening Night
John H Eader Elementary
Residential
School
55
55
50

Impact
Device
No
No

Description
Tractor
Man Lift

Equipment
Spec
Actual
Receptor Estimated
Lmax
Lmax
Distance Shielding
Usage(%) (dBA)
(dBA)
(feet)
(dBA)
40
84
2800
5
20
74.7
2800
5
Results

Calculated (dBA)

Equipment
Tractor
Man Lift
Total

Noise Limits (dBA)
Day
Evening
*Lmax
Leq
Lmax
Leq
Lmax
44
40.1 N/A
N/A
N/A
34.7
27.7 N/A
N/A
N/A
44
40.3 N/A
N/A
N/A
*Calculated Lmax is the Loudest value.

Leq
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A

---- Receptor #7 ---Baselines (dBA)
Description
Land Use Daytime Evening Night
Edison Community Park
Residential
55
55
50

Impact
Device
No
No

Description
Tractor
Man Lift

Equipment
Spec
Actual
Receptor Estimated
Lmax
Lmax
Distance Shielding
Usage(%) (dBA)
(dBA)
(feet)
(dBA)
40
84
730
5
20
74.7
730
5
Results

Calculated (dBA)

Equipment
Tractor
Man Lift
Total

Noise Limits (dBA)
Day
Evening
*Lmax
Leq
Lmax
Leq
Lmax
55.7
51.7 N/A
N/A
N/A
46.4
39.4 N/A
N/A
N/A
55.7
52 N/A
N/A
N/A
*Calculated Lmax is the Loudest value.

Leq
N/A
N/A
N/A

Night
Lmax
N/A
N/A
N/A

Attachment:
9. Coastal Act and LCP Consistency Analysis, Manatt, July 7,
2021

POSEIDON LCP POLICY CONSISTENCY ANALYSIS
July 7, 2021

The proposed Poseidon Seawater Desalination Project (“Project”) at Huntington Beach
will be constructed where three unused tanks are currently located (two tanks are owned by AES,
and one is owned by the City of Huntington Beach) adjacent to the existing AES Huntington Beach
Generating Station, (including its offshore seawater intake and discharge facilities), and the
Huntington Beach Energy Facility. The Project includes a “landside” portion within the coastal
permitting jurisdiction of the City of Huntington Beach consisting of the desalination facility and
drinking water pipeline; an “offshore” portion consisting of the Huntington Beach Generating
Station’s seawater intake and discharge facilities, located within the original coastal permitting
jurisdiction of the Coastal Commission; and facilities (such as pipelines and distribution facilities)
located outside of the coastal zone. This policy consistency analysis addresses the landside portion
of the Project, and its consistency with the policies in the City’s Local Coastal Program (LCP) and
the Coastal Act that pertain to new coastal-dependent industrial development, coastal habitat
resources and coastal hazards.
The City of Huntington Beach approved a coastal development permit (CDP) for the
Project on September 20, 2010, which was subsequently appealed to the Coastal Commission. The
standard of review for locally-issued permits on appeal to the Coastal Commission is set forth in
Coastal Act Section 30603: whether the proposed development conforms to the standards set forth
in the certified local coastal program or the public access policies of the Coastal Act.
I.

The Coastal Act Encourages the Location of Coastal-Dependent Industries, such as
the Proposed Project, Within Existing Industrial Sites.

The Project’s proposed location and site is designed to ensure consistency with Coastal Act
policies and LCP policies regarding the siting of new, coastal-dependent industrial facilities. The
relevant provisions of the Coastal Act – Section 30260 – and the applicable provisions of the City’s
LCP are as follows:
Section 30260: Coastal-dependent industrial facilities shall be encouraged to locate or
expand within existing sites and shall be permitted reasonable long-term growth where
consistent with this division. However, where new or expanded coastal-dependent
industrial facilities cannot feasibly be accommodated consistent with other policies of this
division, they may nonetheless be permitted in accordance with this section and Sections
30261 and 30262 if (1) alternative locations are infeasible or more environmentally
damaging; (2) to do otherwise would adversely affect the public welfare; and (3) adverse
environmental effects are mitigated to the maximum extent feasible.
C 1.1.1.: With the exception of hazardous industrial development, new development shall
be encouraged to be located within, contiguous or in close proximity to, existing developed
areas able to accommodate it or, where such areas are not able to accommodate it, in
other areas with adequate public services, and where it will not have significant adverse
effects, either individually or cumulatively, on coastal resources.
1

C 1.1.2: Coastal dependent developments shall have priority over other developments on
or near the shoreline. Coastal-related developments should be accommodated within
reasonable proximity of the coastal-dependent uses they support.
Consistent with City LCP Policy C 1.1.1, and as set forth in Coastal Act Section 30260,
“Coastal-dependent industrial facilities shall be encouraged to locate or expand within existing
sites and shall be permitted reasonable long-term growth where consistent with this division.”
[Emphasis added.] As discussed in the following sections, the Poseidon Project utilizes an alreadydeveloped industrial site, avoids or mitigates its environmental effects, and is in a location that has
been determined to be the most suitable for the proposed Project after alternative sites and
technologies have been thoroughly examined by both the independent scientific panel and other
governmental regulatory agencies. Consistent with LCP Policy C 1.1.2, in addition to being
located on an existing developed site, the Project is in close proximity to the region’s potable water
distribution system, including but not limited to facilities of the Orange County Water District.
II.

The Project’s Impact on Marine Resources Will be Mitigated Consistent with Coastal
Act and LCP Policies.

The Coastal Commission, and most recently the Santa Ana Regional Water Quality Control
Board (RWQCB), have carefully examined the proposed Project and its potential impact on marine
resources, and consistency with the Ocean Plan. On April 29, 2021, the RWQCB approved the
renewal of the National Pollutant Discharge Elimination System (NPDES) Permit for the proposed
Project, and adopted findings under Water Code Section 13142.5(b) which states in pertinent part,
“for each new or expanded coastal powerplant of other industrial installation using seawater for
cooling, heating, or industrial processing, the best available site, design, technology, and
mitigation measures feasible shall be used to minimize intake and mortality of all forms of marine
life.” The applicable Coastal Act and LCP policies are as follows:
Section 30230: Marine resources shall be maintained, enhanced, and, where feasible,
restored. Special protection shall be given to areas and species of special biological or
economic significance. Uses of the marine environment shall be carried out in a manner
that will sustain the biological productivity of coastal waters and that will maintain healthy
populations of all species of marine organisms adequate for long-term commercial,
recreational, scientific, and educational purposes.
Section 30231: The biological productivity and the quality of coastal waters, streams,
wetlands, estuaries, and lakes appropriate to maintain optimum populations of marine
organisms and for the protection of human health shall be maintained and, where feasible,
restored through, among other means, minimizing adverse effects of waste water
discharges and entrainment, controlling runoff, preventing depletion of ground water
supplies and substantial interference with surface waterflow, encouraging waste water
reclamation, maintaining natural vegetation buffer areas that protect riparian habitats,
and minimizing alteration of natural streams.

2

C 6.1.1: Require that new development include mitigation measures to enhance water
quality, if feasible; and, at a minimum, prevent the degradation of water quality of
groundwater basins, wetlands, and surface water.
C 6.1.2: Marine resources shall be maintained, enhanced, and where feasible, restored.
Special protection shall be given to areas and species of special biological or economic
significance.1
C 6.1.3: Uses of the marine environment shall be carried out in a manner that will sustain
the biological productivity of coastal waters and that will maintain healthy populations of
all species of marine organisms adequate for long-term commercial, recreational,
scientific, and educational purposes.
C 6.1.4: The biological productivity and the quality of coastal waters, streams, wetlands,
estuaries, and lakes appropriate to maintain organisms and for the protection of human
health shall be maintained and, where feasible, restored.
The water quality protection measures that will be employed are described in the CDP
application materials. As discussed in the City’s certified 2010 Subsequent Environmental Impact
Report (SEIR), the Project’s components within the coastal marine environmental will not impact
threatened or endangered species. A considerable amount of work has been conducted through
the Independent Scientific and Technical Advisory Panel (ISTAP) process and the review by the
RWQCB to assess the Project’s intake and outfall system and to minimize potential entrainment
impacts. In compliance with Water Code Section 13142.5(b), the Project’s intake and discharge
will employ Best Available Technology, and an extensive Marine Life Mitigation Plan that
consists of five projects to create, restore and preserve valuable coastal habitats, including the
nearby Bolsa Chica Wetlands, which will collectively result in providing marine resource and
water quality benefits for over 513 acres of habitat consistent with the Coastal Act and LCP
policies cited above.
III.

The Project is Consistent with Coastal Act and LCP Policies Addressing Wetlands
and Environmentally Sensitive Habitat Areas.

The Project will be constructed on an existing developed industrial site. During the Coastal
Commission’s consideration of the Project in 2013, two types of potential project-related impacts
to wetlands were addressed. The first concerned direct impacts to wetlands within the Project
footprint -- as identified by the Coastal Commission -- which Poseidon and its biological
consultant disputed due to the lack of sufficient wetland indicators, and the fact that no wetlands
were identified in the City’s SEIR. The second concerned indirect impacts to wetlands and ESHA
on adjacent property that may occur during construction and operation of the Project. Although
the Project is located in proximity to the Magnolia Marsh, which has been designated as ESHA
under the City’s LCP, there are no ESHA within 100 feet (or within 300 feet for that matter) of the
Project site.

1

The proposed Project is not located within an Area of Special Biological Significance.

3

A.

Direct Impact to Wetlands or ESHA.

As it concerns direct impacts to wetlands, the property owner, AES, and Poseidon disagree
with Coastal Commission staff that there are any wetlands contained on the AES site that might
be directly impacted by the Project. The 2013 Coastal Commission staff report performed a rough
estimate using the areal extent of the property within three tank sites and dividing it in half. As
discussed in the memorandum prepared by Glenn Lukos Associates and submitted to the Coastal
Commission, while the areas exhibited hydrophytic vegetation, the Project site lacked both
hydrology and hydric soils. Moreover, the hydrophytic vegetation was predominantly plants
classified as “Facultative” meaning that they are equally likely to occur in either wetland or upland
areas, making them an inappropriate indicator for wetland habitat. The conditions on the Project
site have not changed significantly since the 2013 Staff Report was prepared. The absence of
delineated wetlands on the Project site is also consistent with the findings in the SEIR, the City’s
CDP, and the California Energy Commission in its 2014 and 2017 approvals of the Huntington
Beach Generating Station’s Energy Project.
In the event that the Coastal Commission concludes -- as it did in 2013 -- that the facultative
vegetation alone supports a determination of the presence of onsite wetlands, the Project would
still be consistent with the wetland policies of the City’s LCP and the Chapter 3 policies of the
Coastal Act as discussed below. The Project is a use that is permitted to be developed in wetlands,
alternatives to the location of the Project have been considered and the Project site is the least
environmentally damaging, feasible alternative and, if wetlands are present, feasible mitigation
can be provided.
The City of Huntington Beach LCP contains two policies that address the protection of
wetlands, as follows:
C 6.1.20: Limit diking, dredging, and filling of coastal waters, wetlands, and estuaries to
the specific activities outlined in Section 30233 and 30607.1 of the Coastal Act and to those
activities required for the restoration, maintenance, and/or repair of the Municipal Pier
and marina docks. Conduct any diking, dredging and filling activities in a manner that is
consistent with Section 30233 and 30607.1 of the Coastal Act.
C 7.1.5: Notify County, State and Federal agencies having regulatory authority in
wetlands and other environmentally sensitive habitats when development projects in and
adjacent to such areas are submitted to the City.
The implementation of any Habitat Conservation Plan shall require an amendment to the
Local Coastal Program. Incidental take of sensitive habitat and/or species that occurs in
the context of development must be consistent with this LCP.
The Coastal Act policies regarding wetlands, two of which are referenced in the City’s
LCP policies, are:
Section 30231: The biological productivity and the quality of coastal waters, streams,
wetlands, estuaries, and lakes appropriate to maintain optimum populations of marine
organisms and for the protection of human health shall be maintained and, where feasible,

4

restored through, among other means, minimizing adverse effects of waste water
discharges and entrainment, controlling runoff, preventing depletion of ground water
supplies and substantial interference with surface waterflow, encouraging waste water
reclamation, maintaining natural vegetation buffer areas that protect riparian habitats,
and minimizing alteration of natural streams.
Section 30233: (a) The diking, filling, or dredging of open coastal waters, wetlands,
estuaries, and lakes shall be permitted in accordance with other applicable provisions of
this division, where there is no feasible less environmentally damaging alternative, and
where feasible mitigation measures have been provided to minimize adverse environmental
effects, and shall be limited to the following:
(1) New or expanded port, energy, and coastal-dependent industrial facilities, including
commercial fishing facilities.
(2) Maintaining existing, or restoring previously dredged, depths in existing navigational
channels, turning basins, vessel berthing and mooring areas, and boat launching ramps.
(3) In open coastal waters, other than wetlands, including streams, estuaries, and lakes,
new or expanded boating facilities and the placement of structural pilings for public
recreational piers that provide public access and recreational opportunities.
(4) Incidental public service purposes, including, but not limited to, burying cables and
pipes or inspection of piers and maintenance of existing intake and outfall lines.
(5) Mineral extraction, including sand for restoring beaches, except in environmentally
sensitive areas.
(6) Restoration purposes.
(7) Nature study, aquaculture, or similar resource-dependent activities.
(b) Dredging and spoils disposal shall be planned and carried out to avoid significant
disruption to marine and wildlife habitats and water circulation. Dredge spoils suitable
for beach replenishment should be transported for these purposes to appropriate beaches
or into suitable longshore current systems.
(c) In addition to the other provisions of this section, diking, filling, or dredging in existing
estuaries and wetlands shall maintain or enhance the functional capacity of the wetland or
estuary. Any alteration of coastal wetlands identified by the Department of Fish and Game,
including, but not limited to, the 19 coastal wetlands identified in its report entitled,
“Acquisition Priorities for the Coastal Wetlands of California”, shall be limited to very
minor incidental public facilities, restorative measures, nature study, commercial fishing
facilities in Bodega Bay, and development in already developed parts of south San Diego
Bay, if otherwise in accordance with this division.
For the purposes of this section, “commercial fishing facilities in Bodega Bay” means that
not less than 80 percent of all boating facilities proposed to be developed or improved,
where the improvement would create additional berths in Bodega Bay, shall be designed
and used for commercial fishing activities.
Section 30607.1: Where any dike and fill development is permitted in wetlands in
conformity with Section 30233 or other applicable policies set forth in this division,
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mitigation measures shall include, at a minimum, either acquisition of equivalent areas of
equal or greater biological productivity or opening up equivalent areas to tidal action;
provided, however, that if no appropriate restoration site is available, an in-lieu fee
sufficient to provide an area of equivalent productive value or surface areas shall be
dedicated to an appropriate public agency, or the replacement site shall be purchased
before the dike or fill development may proceed. The mitigation measures shall not be
required for temporary or short-term fill or diking if a bond or other evidence of financial
responsibility is provided to assure that restoration will be accomplished in the shortest
feasible time.
LCP Policy C 6.1.20 limits the diking, dredging and filling of wetlands to those activities
outlined in Coastal Act Section 30233 and 30607.1. (Section 30607.1 pertains more to the
mitigation of impacts to wetlands which result from permitted development in wetlands allowed
pursuant to Section 30233.) Section 30233 of the Coastal Act limits the filling of wetlands to
seven enumerated uses and provides that the filling of wetlands shall be permitted in accordance
with other applicable provisions of this division where there is no feasible less environmentally
damaging alternative, and where feasible mitigation measures have been provided to minimize
adverse environmental effects.
The proposed Project is a use that is consistent with Section 30233(a)(1) as it is a “new . .
. coastal-dependent industrial” facility. The Project is a new industrial facility designed to
desalinate water that will be built within the developed footprint of the existing, unused tank sites
located within an industrial facility. The Project was designed to be co-located with the AES
Huntington Beach Generating Station in order to use the existing seawater intake and outfall
structures. Because the Project is dependent upon close proximity to the ocean to provide the
supply of seawater for desalination, it is, by necessity, a coastal-dependent use.
The impacts of the Project have been analyzed in the SEIR prepared and certified by the
City of Huntington Beach which identified mitigation measures to mitigate the potential adverse
impacts of the Project. The City’s SEIR considered a range of feasible alternatives, but after
consideration of those alternatives, the City concluded that the location of the Project on the unused
tank sites should be approved.
Subsequent to the Coastal Commission’s November 2013, hearing on the appealed permit
and the CDP for that portion of the Project within the Coastal Commission’s retained jurisdiction,
the Project and alternatives to the technology by which seawater intake would be accomplished
was examined by the ISTAP convened by the Coastal Commission and Poseidon. Most recently,
as part of the NPDES Permit Renewal for the proposed Project the RWQCB concluded its
evaluation of the Project pursuant to Water Code Section 13142.5(b) which requires the Board to
consider whether “for each new or expanded coastal powerplant or other industrial installation
using seawater for cooling, heating, or industrial processing, the best available site, design,
technology, and mitigation measures feasible shall be used to minimize intake and mortality of all
forms of marine life.” The Ocean Plan required the Regional Board to evaluate alternative sites in
order to determine the best site feasible to minimize the impacts on marine life, and concluded that
the unused tank sites in Huntington Beach, i.e., the Project site, is the best site feasible for the
Project.
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Finally, although Poseidon disputes the conclusion that the vegetated areas surrounding the
tanks constitute wetlands, should the vegetation be determined to be wetlands by the Coastal
Commission, feasible mitigation would be provided to assure consistency with the City’s LCP and
the Coastal Act. The City’s SEIR did not identify any environmentally sensitive habitat areas
(ESHA) on or near the Project site that would be impacted by the proposed Project, and therefore
the Project is consistent with the City’s LCP Policies and Coastal Act Section 30240 that require
the protection of ESHA from significant disruption and limits the permitted uses in ESHA.
B.

Indirect Impacts to Wetlands or ESHA.

The City’s LCP also includes policies addressing both wetlands and ESHA, as follows:
C 7.1.4: Require that new development contiguous to wetlands or environmentally
sensitive habitat areas include buffer zones. Buffer zones shall be a minimum of one
hundred feet setback from the landward edge of the wetland, with the exception of the
following:
A lesser buffer may be permitted if existing development or site configuration precludes a
100 foot buffer, or conversely, a greater buffer zone may be required if substantial
development or significantly increased human impacts are anticipated. In either case, the
following factors shall be considered when determining whether a lesser or wider buffer
zone is warranted. Reduced buffer zone areas shall be reviewed by the Department of Fish
and Game prior to implementation.
a)
Biological significance of adjacent lands: The buffer should be sufficiently wide to
protect the functional relationship between wetland and adjacent upland.
b)
Sensitivity of species to disturbance: The buffer should be sufficiently wide to
ensure that the most sensitive species will not be disturbed significantly by permitted
development, based on habitat requirements of both resident and migratory species and
the short and long term adaptability of various species to human disturbance.
c)
Susceptibility of parcel to erosion: The buffer should be sufficiently wide to allow
for interception of any additional material eroded as a result of the proposed development
based on soil and vegetative characteristics, slope and runoff characteristics, and
impervious surface coverage.
d)
Use existing cultural features to locate buffer zones: The buffer zone should be
contiguous with the environmentally sensitive habitat area and make use of existing
features such as roads, dikes, irrigation canals, and flood control channels where feasible.
Construction and operation of the Project on the unused tank sites will not result in direct
impacts to wetlands or ESHA. The closest ESHA to the proposed Project designated by the City’s
LCP is the Huntington Beach Wetlands (also referred to as Magnolia Marsh). (See City LCP at
Coastal Element page IV-C-75.) The Project is located more than 100 feet from the Magnolia
Marsh. It should be noted that the footprint of the newly-constructed AES Huntington Beach
Energy Facility is closer to the Marsh than the proposed Project’s footprint without impacting the
habitat values of the Marsh. The Project will implement several mitigation measures which are
set forth in the City’s SEIR to minimize potential impacts from construction relating to noise, light
spill and air emissions (fugitive dust). Implementation of these measures will provide mitigation
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to any species or habitat in the Magnolia Marsh to avoid inconsistencies with the policies regarding
ESHA.
The Project’s grading plan has been revised to include removal of the exterior berms. The
City’s 2010 SEIR analyzed removal of the interior berms, but the current grading plan now also
propose removal of the exterior berms and retention of most of the soil from the berms on site.
Although grading activities will occur in an area not previously proposed for development, i.e.,
the exterior berm area, the grading activities will not extend beyond the boundaries of the Project
site which are still more than 100 feet from the Magnolia Marsh. Construction fencing and a sound
wall will be erected to minimize noise and dust from the grading activities to the surrounding area.
As described above, the Project includes mitigation measures to mitigate any potential noise
impacts, air quality impacts, or other indirect impacts on the Magnolia Marsh.
Within the Project site, but outside of the footprint of the exterior berm is a triangular area
(triangle area) that is vegetated with plants, including some hydrophytic vegetation. This triangle
area was not identified as wetlands in the City’s SEIR; however, the Coastal Commission Staff
Report described it as including approximately 0.5 acres of wetlands. Again, while Poseidon
disputed the characterization of this triangle area as wetlands, the Project’s desalination facility
will, nonetheless, avoid direct impacts to the habitat in the triangle area as all development of the
desalination facility will be limited to the tank sites. The grading plan modification, however, will
require relocation of two plate anchors that are currently located on the exterior berm. The anchors
are for guy wires that support an existing SCE pole that is located on the Orange County Flood
Control channel levee. The pole itself will not be moved, but the guy wires and anchors will be
re-installed near the base of the existing exterior berm. To the extent feasible, the anchors will be
located in unvegetated areas; however, if impacts to hydrophytic vegetation cannot be avoided and
the habitat is determined to be wetlands by the Coastal Commission, the same analysis regarding
consistency with Section 30233 and the City’s LCP policies, discussed previously would apply.
Lastly, although LCP Policy C 7.1.4 requires a 100-foot buffer between new development
and wetlands. The Project has at least a 100-foot buffer between its proposed footprint and
wetlands identified in the City’s LCP. However, even if the Coastal Commission Staff were to
determine that there are wetlands within 100 feet of the proposed Project footprint, the policy also
permits a reduced buffer if certain conditions are met. Those conditions can be satisfied by the
Project.
Policy C 7.1.4.a. requires the buffer to be sufficiently wide to protect the functional
relationship between wetland and adjacent upland. As stated previously, no direct development
impacts will occur in the triangle area. Currently, the exterior berm separates the tank sites from
the triangle area and effectively cuts off any functional relationship between the triangle area and
the tank sites. Policy C 7.1.4.b. requires that measures be provided to ensure that the most sensitive
species will not be disturbed significantly by the proposed development. Whatever species may
utilize the triangle area are currently doing so in light of the ongoing operations of the Huntington
Beach Generating Station, and the Huntington Beach Energy Facility. The long-term operations
of the Poseidon project within the footprint of an existing industrial use will not materially change
this. Construction mitigation measures such as noise attenuation measures and dust control
measures will further ensure the minimization of impacts to the area or species utilization.
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Policy C 7.1.4.c. allows for a reduced buffer so long as the distance is sufficiently wide to
allow for interception of any additional material eroded as a result of the proposed development.
Currently the triangle area is separated by an exterior berm from the unused tank sites. During
grading activities, water quality control measures will be implemented in accordance with State
regulations, and other construction site measures will be implemented to avoid erosion or runoff
from affecting the triangle area. Upon completion of construction, the Project’s drainage
management plan will manage any site runoff away from the triangle area during Project
operations, and the Project site as-developed, will not be a source of erosion. Lastly, the exterior
berm that currently separates the unused tank sites from the triangle area will be removed, but will
be replaced by an exterior wall thus effectively avoiding potential runoff or erosion impacts to the
triangle area.
Policy C 7.1.4.d. recommends the use of existing features to create buffering. Currently,
the exterior berm is one such feature that separates the existing unused tank sites from the triangle
area, and upon Project implementation, the wall that will be constructed on the footprint of the
exterior berm will replace and provide that same function. Given the current physical relationship
and separation between the triangle area and the existing industrial use, the proposed Project does
not alter the separation that currently is and will continue to be provided between the Project and
the triangle area within the Project site.
IV.

The Project is Consistent with the Coastal Act and LCP Policies Addressing Coastal
Hazards.

The Coastal Act addresses coastal hazards such as sea level rise, flooding and tsunami as
it pertains to new development in Section 30253, as follows:
30253: New development shall do all of the following:
(a) Minimize risks to life and property in areas of high geologic, flood, and fire hazard.
(b) Assure stability and structural integrity, and neither create nor contribute significantly
to erosion, geologic instability, or destruction of the site or surrounding area or in any way
require the construction of protective devices that would substantially alter natural
landforms along bluffs and cliffs.
....
The City’s LCP includes a number of individual policies addressing coastal hazards, each
of which is discussed below together with a summary of the Project’s consistency with each of
these LCP policies. In 2017, Poseidon had prepared an analysis of the Project’s consistency with
the City’s LCP policies. That memorandum is attached. Since that time, in response to the Coastal
Commission staff’s directive, Poseidon had Moffatt & Nichol update its 2017 report to incorporate
the Coastal Commission’s Sea Level Rise Policy Guidance, and most recent information from the
California Ocean Protection Council. See Huntington Beach Desalination Project Sea Level Rise
Hazard Analysis and Adaptation Plan (2020) prepared by Moffatt & Nichol, and Huntington
Beach Desalination Project Tsunami Flood Assessment (2020) prepared by Moffatt & Nichol.
These reports confirmed the conclusions in the prior work that the Project site is not anticipated to
be exposed to flooding or inundation from extreme tides (i.e., king tides), coastal storms, and/or
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fluvial storms during its 50-year design life, and as far into the future as 2100 even when taking
into account the new information from the California Ocean Protection Council2.

Attachment: Memorandum re City of Huntington Beach Local Coastal Program Consistency
Evaluation, dated September 15, 2017, prepared by Manatt, Phelps & Phillips, LLP

2

As a result of the grading modification, i.e., removal of the exterior berm, some of the finished floor elevations
referenced in the 2017 memorandum may differ from the figures in the 2020 Moffatt & Nichol reports.
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To:

Poseidon Water

From:

Manatt, Phelps & Phillips, LLP

Date:

September 15, 2017

Subject:

City of Huntington Beach Local Coastal Program Consistency Evaluation

This memorandum addresses the proposed Poseidon Desalination facility’s (“project”)
consistency with the goals and policies of the Huntington Beach Local Coastal Program (“LCP”)
related to coastal hazards such as sea level rise, flooding, and tsunamis. As discussed below,
with the implementation of design features, mitigation measures, and other development
requirements, the project would be consistent with applicable provisions of the LCP.
Environmental Hazards Policy 1.1.4: Evaluate the levels of risk based on the nature of the
hazards and assess acceptable risk based on human, property, and social structure damage
compared to the cost of corrective measures to mitigate or prevent damage. (I-EH 3 and I-EH4).
Consistency Evaluation: The Huntington Beach Desalination Project Sea Level Rise Hazard
Analysis (January 2017) (“SLR Analysis”) prepared by Moffatt & Nichol, evaluated potential sea
level rise hazards over the design life of the project consistent with the California Coastal
Commission’s Sea Level Rise Policy Guidance (2015). The SLR Analysis utilized best available
science and relied upon prior site-specific studies prepared for the project site. It concluded that
the project site is not anticipated to be exposed to flooding or inundation from extreme tides (i.e.,
king tides), coastal storms, and/or fluvial storms during its 50-year design life. This conclusion
was based, in part, on the California Ocean Protection Council Science Advisory Team’s Rising
Seas in California: An Update on Sea Level Rise Science (April 2017) (“OPC-SAT Report”),
which estimated that there is only a 1.5% chance that sea level rise will exceed 3.0 feet before
2070. The SLR Analysis concluded that a 3.0-foot sea level rise would not result in any
inundation of the project due to the project’s proposed finished grade elevations, which will
range from +10 to +14 feet NAVD88. Facilities that contain sensitive processing equipment and
materials will be constructed at elevations of +14 feet NAVD88. The product water tank will be
at approximately +10 feet NAVD88, but the post-treatment section of the facility will have an
elevation of +14 feet NAVD88. Thus, a 3.0-foot increase in sea level rise would not expose the
project site to potential hazards when combined with king tides, 100-year coastal storms, or 100year fluvial storms. This conclusion is illustrated on Figure 6 of the SLR Analysis, which shows
that tidal elevations and storm flooding hazards with a 3.0-foot sea level increase fail to reach the
project’s site grade elevations.
Manatt, Phelps & Phillips, LLP
695 Town Center Drive, 14th Floor, Costa Mesa, California 92626-1924
Telephone: 714.371.2500 Fax: 714.371.2550
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To analyze impacts beyond the 50-year design life of the project, the SLR Analysis also
evaluated potential hazard impacts associated with a 5.0-foot sea level rise. It should be noted
that the OPC-SAT Report also concluded that this scenario (a 5.0-foot rise in sea level) is highly
unlikely, with only a 3.0% chance of occurrence by 2100. Even with an assumed 5.0 foot
increase, impacts to the project from sea level rise coupled with king tides, coastal storms, and
fluvial storms would be minimal. Figure 6 of the SLR Analysis shows that with an assumed 5.0foot increase in sea level rise, king tide elevations would reach approximately +12 feet
NAVD88. This would exceed some of the site grade elevations, but would not inundate facilities
that contain sensitive processing equipment and materials, which will have finished floor
elevations exceeding +14 feet NAVD88. A 100-year storm flooding plus a 5.0 foot increase in
sea level would not result in inundation of the project site. (See SLR Analysis Figure 7.)
Likewise, a 100-year fluvial storm event, plus a 5.0 foot increase in sea level, would not result in
project site flooding. (SLR Analysis at 13.)
The potential impacts associated with either a 3.0-foot or 5.0-foot increase in sea level are
largely mitigated by the fact that the proposed project will have a finished floor elevation of +10
to +14 feet NAVD88, with facilities that contain sensitive processing equipment and materials
having a finished floor elevation of above +14 feet NAVD88. Also, the project’s approximately
2,000-foot setback from the active shoreline area, as well as the significant setback from
Magnolia Marsh, substantially limit the impact of future tidal fluctuations on the project.
This conclusion regarding potential flooding hazards is consistent with the California
Energy Commission’s (“CEC”) Final Decision for the Huntington Beach Energy Project
(“HBEP,” CEC Docket Number 12-AFC-02C), which will be located immediately adjacent to
the project. The CEC concluded that the HBEP project was outside the anticipated 100-year
floodplain and there were no special concerns with future power plant functional reliability due
to flooding. (CEC Final Decision at 3.3-3.) Also, with respect to storm surge and wave runup,
the CEC concluded that the HBEP site was not impacted by such hazards because: (1) the site is
higher than surrounding areas, which would provide additional buffering capacity against coastal
inundation; and (2) storm surge and runup do not have enough lateral reach to impact the project
site. (Id. at 5.2-15.) The CEC also found that the HBEP site is sufficiently above sea level to
ensure power plant reliability, even with expected sea level rise. (Id. at 5.2-27.)
While a tsunami hazard has been identified for the project site, that hazard potential has
been determined to have a very low probability of occurrence as set forth in the evaluation of
Environmental Hazards Policy 5.1.1, below.
Finally, the project site’s location about 2,000 feet inland of the active shoreline (behind
the AES power plant, Pacific Coast Highway, a significant parking lot, and a sandy beach)
provides an effective buffer against erosion and flooding during coastal storm events. As shown
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in the CoSMos 3.0 model for storm-related impacts, the project site would not be exposed to
flooding during a 100-year coastal storm event for all sea level rise scenarios (3.0 feet or 5.0
feet). (See SLR Analysis at Figure 7.)
Environmental Hazards Policy 5.1.1: Identify tsunami and seiche susceptible areas, and
require that specific measures be taken by the developer, builder, or property owner, during
major redevelopment or initial construction, to prevent or reduce damage from these hazards
and the risks upon human safety (see Figure EH-8). (I-EH 1 and I-EH 4).
Consistency Evaluation: There is no seiche risk at the project site, which is not located in
proximity to any lake or partially enclosed body of water. The site is within the “credible upper
bound” tsunami inundation area depicted on the State of California Tsunami Inundation Map for
Emergency Planning, however. Tsunamis are extremely rare events, especially a tsunami of the
magnitude shown on the Tsunami Inundation Map.
The Science Application for Risk Reduction (“SAFRR”) scenario tsunami better reflects
the actual potential tsunami hazard present at the project site than the State of California
Tsunami Inundation Map for Emergency Planning. The SAFRR scenario assumed a tsunami
runup height at the project site of approximately 4.0 feet above MSL. This level of runup is
similar to the hazards associated with king tides. Per Figure 10 of the SLR Analysis, a SAFRR
scenario tsunami plus a 3.0 foot increase in sea level would not result in inundation of the project
site. However, flooding may occur at the project site and surrounding areas when assuming a sea
level increase of 5.0 feet and a SAFRR scenario tsunami. This 5.0-foot increase scenario would
only minimally impact the project site with tsunami runup of approximately 12 feet NAVD. As
discussed above, facilities that contain sensitive processing equipment and materials will be
constructed with a finished floor elevation of above +14 feet NAVD88 and would not be
impacted.
Notwithstanding the extremely rare occurrence of tsunamis, the Coastal Commission
requested an evaluation of a tsunami runup of 11.0 feet above MSL, which far exceeds the
SAFRR model (which is based upon past geologic activity and tsunamis), when coupled with a
sea level increase of 5.0 feet. The 11.0-foot runup value also extends beyond the “credible upper
bound” inundation zone on the State of California Tsunami Inundation Map for Emergency
Planning. When assuming an 11.0-foot runup from a tsunami, the finished grade elevations of
the project would be subject to flooding assuming no sea level rise (except for those facilities
with a finished grade of above +14 feet NAVD88). (See SLR Analysis Figure 10.) An 11.0-foot
runup and a 1.6-foot, 3.0-foot, or 5.0-foot increase in sea level would result in site inundation to
levels exceeding 15.2 feet NAVD88 (1.6-foot increase scenario), 16.6 feet NAVD88 (3.0-foot
increase scenario), or 18.6 feet NAVD88 (5.0-foot increase scenario). (See SLR Analysis Figure
9.)
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With respect to the HBEP, the CEC concluded that, although the facility is within the six
square-mile area that could be impacted by a tsunami, the site is above the expected tsunami
inundation level. (CEC Final Decision on the HBEP at 5.2-16.) Therefore, the CEC found that
tsunami events are not expected to be a threat to the HBEP (which, again, is proposed to be
located immediately adjacent to the project).
To lessen these impacts, the following adaptation strategies, among others, are either
proposed or have been incorporated as a condition of the project through the City of Huntington
Beach Certified Supplemental EIR (“SEIR”) Mitigation Monitoring and Reporting Program:
a. Mitigation Measure HWQ-3 (SEIR): Prior to issuance of grading permits, the applicant
shall submit to the City for approval a plan outlining the specific planning measures to
be taken to minimize or reduce risks to property and human safety from tsunami during
operation. Planning measures could include but would not be limited to the following: (a)
Provision of tsunami safety information to all facility personnel, in addition to posting
signage on site; (b) identification of the method for transmission of tsunami watch and
warnings to facility personnel and persons on the site in the event a watch or warning is
issued; and (c) identification of an evacuation site for persons on site in the event of a
tsunami warning.
b. Design Measure D (Tetra Tech, Updated Sea Level Rise Inundation and Tsunami Flood
Hazards Technical Memorandum): Poseidon shall develop a Hazard Emergency
Response Plan with AES HBGS [Huntington Beach Generating Station] prior to the
commencement of Project operations. A Draft Hazard Emergency Response Plan tailored
after the current AES plan but specifically for a non-essential water treatment plant, was
attached as Appendix B to the 2013 Tetra Tech Hazard Mitigation Plan.
c. SLR Analysis Tsunami Hazard Mitigation: Design the desalination facility to withstand a
tsunami event similar to the SAFRR scenario with only minimal damage, such that the
facility would be safe to occupy and resume operations immediately after the event.
d. SLR Analysis Tsunami Hazard Mitigation: Implement additional structural design
measures to improve the facility’s resilience to a more extreme tsunami event. The
measures would be intended to avoid building collapse, although the facility may sustain
damage during this type of event.
With the implementation of these design and mitigation measures, the project will be consistent
with Environmental Hazards Policy 5.1.1. Specifically, these measures would (1) protect human
health and safety, (2) prevent mobilization of building materials and major detritus from
buildings, and (3) prevent releases of hazardous chemicals.
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Environmental Hazards Implementation Program I-EH 4, Development Review or
Environmental Review Process: During development review (site plan, tract map, etc.) and/or
environmental review, require:
a. building structures proposed in liquefaction, unstable soil/slope conditions, flood prone
areas, high water tables, peat or other geologic hazards prone areas to determine
potential problems and to require mitigation measures;
b. a potential seismic/geologic damage assessment be conducted for essential public
utilities (gas, water, electricity, communications, sewer) and require that appropriate
mitigation measures be incorporated;
c. critical or sensitive facilities and uses to be located in areas where utility services and
continuous road access can be maintained in the event of an earthquake;
d. drainage plans addressing bluff erosion for all future bluff top developments;
e. the continued evaluation of all proposals for new construction within the Methane
Overlay District be evaluated for necessary special construction methods;
f. that proposed critical, essential and high-occupancy facilities be subject to seismic
review, including detailed site investigations for faulting, liquefaction, ground motion
characteristics, and slope stability, and application of the most current professional
standards for seismic design.
g. that proposed project located in the tsunami hazard areas (Figure EH-9):


are designed to minimize beach/bluff erosion and the need for sand
replenishment along city beaches; and



consider design options which reduce the potential for damage to private
property and threats to public safety, i.e., raised foundations, ground floor
parking with upper level uses.

Consistency Evaluation: The project has been the subject of significant environmental,
engineering, and hazard review, specifically with respect to sea level rise. The SEIR, for
example, included several subsurface geotechnical/environmental studies for the project site.
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Through these studies, mitigation measures and design recommendations have been imposed that
would minimize impacts associated with such hazards. The following analysis summarizes how
the project addresses Policy I-EH 4 with respect to seven key areas: Fault Rupture and Ground
Shaking, Soils, Sea Level Rise and Flooding, Methane Gas, Tsunami and Bluffs.
Fault Rupture and Ground Shaking
The site is not located within an Alquist-Priolo Earthquake Fault Zone. However, the
South Branch of the Newport Inglewood Fault, a “Category C” fault per the City of Huntington
Beach General Plan, traverses the project site. The SEIR, which evaluated the potential for fault
rupture impacts associated with the project, generally concluded that geotechnical impacts would
be less than significant. The SEIR’s conclusions were based largely on a 2002 GeoLogic
Associates report that analyzed the potential for fault rupture to occur beneath the project site.
That report concluded that, while there was a possibility of fault rupture in small areas of the
project site, the overall risk of surface fault rupture was determined to be minimal over the
lifespan of the project. Nevertheless, because the South Branch Fault could present a potential
hazard, SEIR Mitigation Measure GEO-1 requires a subsurface fault investigation to be
performed in accordance with California Geological Survey Note 49 to assess the nature and
extent of possible surface-fault rupture across the southern portion of the project site.
Geosyntec’s subsequent site-specific geologic hazards assessment concluded that the site’s
surface fault rupture hazard was approximately 1.0 foot vertical offset of the South Branch Fault
located directly beneath the site. Applying these estimates, Geosyntec determined that no
changes to the project layout was necessary, and that with the implementation of appropriate
structural design measures, development on the project site would not present any seismic related
hazards or associated risks.
The SEIR also noted that the primary seismic hazard to the project site is the possibility
of ground shaking due to the proximity of major active faults in the Southern California region.
For example, the project is subject to potential seismic events from regional faults such as the
Newport Inglewood Fault, the Compton-Los Angeles Blind Thrust Fault, the Elysian Park Blind
Thrust Fault, the Palos Verdes-Coronado Bank Fault, the Whittier-North Elsinore Fault, and the
San Andreas Fault.
The Newport Inglewood Fault is considered active, and extends from Newport Beach to
Beverly Hills for a total of approximately 44 miles. The SEIR estimated that the maximum
earthquake magnitude assigned to the fault zone is 6.9 momentum magnitude. The City of
Huntington Beach’s Environmental Hazards Element states that the Newport Inglewood Fault
has an expected maximum earthquake of magnitude 7.0 momentum magnitude.
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Geosyntec prepared a report to assess potential ground shaking at the project site,
particularly the potential for ground acceleration. That report concluded that, with specific
structural design measures, the project would not result in significant impacts related to ground
shaking. The CEC reached a similar conclusion with respect to the HBEP. There, the CEC
found that compliance with the seismic requirements of the California Building Code would
effectively mitigate the danger to power plant structures from seismic ground shaking. (CEC
Final Decision on the HBEP at 4.5-10; 5.4-23.) The project would also be required to comply
with the California Building Code.
Soils
The following mitigation measures, as set forth in the SEIR, address potential geologic
hazards such as liquefaction, lateral spreading, and soil instability:
a. SEIR Mitigation Measure GEO-2: The potential for lateral spread shall be investigated
as part of the site-specific geotechnical investigation for the project. The geotechnical
report shall identify that geotechnical observation, laboratory testing, or both be
completed during grading to identify areas of highly expansive soils and to determine the
actual expansion potential of finish-grade soils. Compressible soils in areas that have the
potential for lateral spread will require removal and recompaction in areas of proposed
improvements or future fill per the specifications of a California-licensed engineer.
b. SEIR Mitigation Measure GEO-4: A California-licensed Civil Engineer (Geotechnical)
shall prepare and submit to the City a detailed soils and geotechnical analysis with the
first submittal of the grading plan. This analysis shall include soil sampling and
laboratory testing of materials to provide detailed recommendations for grading,
chemical and fill properties, liquefaction and landscaping. The grading plan for the
proposed project shall contain the recommendations of the final soils and geotechnical
report. The recommendations shall be implemented in the design of the project, including
but not limited to the measures associated with site preparation, fill placement,
temporary shoring and permanent dewatering, groundwater seismic design features,
excavation stability, foundations, soil stabilization, establishment of deep foundations,
concrete slabs and pavements, surface drainage, cement type and corrosion measures,
erosion control, shoring and internal bracing, and plan review.
c. SEIR Mitigation Measure GEO-7: Compressible soils in areas that have the potential for
lateral spread will require removal and recompaction or future fill per the specifications
of a California-licensed engineer. This process will require dewatering and support of
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walls of excavation or use of deep foundations such as stone columns or piles and grade
beams to support proposed structures.
Also, consistent with LCP Policy 10.1.4, the project will adhere to the City’s prescribed
engineering and building practices for all new structures to withstand ground shaking and
liquefaction such as those stated in the Uniform Building Code.1 Together with the previous
site-specific studies prepared for the project, compliance with the mitigation measures required
by the SEIR will ensure that potential impacts associated with liquefaction, lateral spreading, and
soil instability will be minimized.
Sea Level Rise and Flooding
With respect to potential flooding and sea level rise, the SLR Analysis determined that
either a 3.0-foot or 5.0-foot increase in sea level rise would not result in a significant increase in
exposure of the project site to king tides, 100-year coastal storms, or 100-year fluvial storms.
Because of their existing height, no changes to the public roadways or bridges would be required
during the life of the project. (See Moffatt & Nichol, Response to CCC Comments on Sea Level
Rise Analysis, Response 7.)
Methane Gas
The project implements special construction mitigation measures related to methane gas,
as outlined in the SEIR. For instance, SEIR Mitigation Measure CON-29 requires that
“[m]ethane migration features would be consistent with the requirements of the City of
Huntington Beach Specification Number 429 and other applicable state and federal regulations.
The methane migration features shall be submitted for review and approval to the Orange County
Health Care Agency (OCHCA), Environmental Health Division.” With implementation of
Mitigation Measure CON-29, the project will be constructed to minimize impacts associated
with methane.
Tsunamis
With the implementation of the various mitigation measures, design features, and
conditions applicable to the project (outlined above), tsunami impacts would be limited. Also,
the impact of seepage is anticipated to be small, as flooding will be temporary. The soil erosion
impact is likewise anticipated to be small as much of the project site will be covered with
concrete or asphalt pavement. Coupled with the fact that the project’s facilities that contain
1

LCP Policy 10.1.4 states: “Require appropriate engineering and building practices for all new structures to
withstand ground shaking and liquefaction such as those stated in the Uniform Building Code.”
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sensitive processing equipment and materials will have a finished floor elevation of +14 feet
NAVD88, which will protect such systems from inundation, and that tsunami risks are
considered remote, potential tsunami impacts at the project site are minimal.
Bluffs
The project site is not located near a bluff, and is located approximately 2,000 feet from
the nearest active shoreline area.
LCP Coastal Element Policy C 1.1: Ensure that adverse impacts associated with coastal zone
development are mitigated or minimized to the greatest extent feasible.
Consistency Evaluation: The proposed project has been thoroughly analyzed for potential
impacts associated with development in the coastal zone (e.g., the SEIR and SLR Analysis).
Specific mitigation measures and design requirements have been identified that will minimize all
on-site impacts associated with coastal zone development.
With respect to potential impacts not on the project site, such as to adjacent wetlands, the
project would likewise not have significant adverse impacts. For instance, modifications to the
Huntington Beach Channel infrastructure is not required over the project’s design life. The
County currently conducts infrequent management of the inlet to the Huntington Beach wetlands
to maintain tidal fluctuation within the wetlands and capacity within the flood control system.
As such, it is unlikely that sediment buildup at the inlet mouth would impact water levels in
wetlands during an extreme fluvial event.
The project is significantly setback from the active shoreline (approximately 2,000 feet),
so the project will not impede operation, use, or access to the shoreline, nor would it facilitate
any shoreline regression. The project is also substantially setback from the Magnolia Marsh
wetlands, and both current and future tidal fluctuations within the wetlands will continue
unimpeded by any element of the project. Also, the project will be graded and designed to
ensure that stormwater runoff from the project will be directed away from any wetlands.
LCP Coastal Element Policy C 1.1.1: With the exception of hazardous industrial development,
new development shall be encouraged to be located within, contiguous or in close proximity to,
existing developed areas able to accommodate it or, where such areas are not able to
accommodate it, in other areas with adequate public services, and where it will not have
significant adverse effects, either individually or cumulatively, on coastal resources. (I-C 1, IC 2).
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Consistency Evaluation: At its outset, the proposed project would co-locate with the existing
AES Huntington Beach Generating Station (“HBGS”), drawing source water from the power
plant’s cooling system. Thus, the project will be located on already-developed land that is
served by existing infrastructure. The facility would convert a fraction of the HBGS condenser
cooling seawater discharge into fresh drinking water using a reverse osmosis process. The
source water for the facility would be taken directly from the existing HBGS condenser coolingseawater discharge pipeline system. Therefore, although minor changes are necessary to the
intake and outfall structure of the HBGS pipeline system and would require the construction of
limited structures, the project site is located on/near an existing developed area in order to
minimize its environmental impacts.
LCP Coastal Element Policy C 10.1.14: During major redevelopment or initial construction,
require specific measures to be taken by developers, builders or property owners in flood prone
areas (Figure C-33), to prevent or reduce damage from flooding and the risks upon human
safety. Development shall, to the maximum extent feasible and consistent with the Water and
Marine Resources policies of the LCP, be designed and site to: (I-C 7, I-C 8)
a. Avoid the use of protective devices,
b. Avoid encroachments into the floodplain, and
c. Remove any encroachments into the floodplain to restore the natural width of the
floodplain.
Consistency Evaluation: The SLR Analysis concluded that the project site would not be
exposed to flooding during a 100-year storm event or a fluvial storm for all sea level rise
scenarios (3.0 feet or 5.0 feet). This conclusion is consistent with the analysis in the SEIR,
which concluded that with the improvements to the Huntington Beach Channel, the project site
obtained 100-year regional flood protection.
The project does not propose the construction of new shoreline protective devices, as
defined by the LCP. Nor does the project involve an encroachment into the floodplain. The
project is located on an already-developed site, and will utilize existing infrastructure (and
limited new structures) for operations. The adjacent Huntington Beach Channel would operate
to limit the site’s exposure to future flooding and other hazards.
LCP Coastal Element Policy C 10.1.19: Identify tsunami and seiche susceptible areas (Figure
C-30), and require that specific measures be taken by the developer, builder or property owner
during major redevelopment or initial construction, to prevent or reduce damage from these
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hazards and the risks upon human safety. Development permitted in tsunami and seiche
susceptible areas shall be designed and sited to minimize this hazard and shall be conditioned
to prohibit a shoreline protective device. (I-C 20).
Consistency Evaluation: Please refer to the consistency evaluations for LCP Environmental
Hazards Policy 5.1.1 and Environmental Hazards Implementation Program I-EH 4,
Development Review or Environmental Review Process. As discussed therein, the project site is
within a tsunami risk zone; however, tsunamis are considered rare events and, therefore, the
probability of occurrence is considered low. The SLR Analysis also concluded, based upon
significant research, that with the implementation of design features, the project would not be
subject to a significant tsunami hazard (even when accounting for likely and possible sea level
rise).
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Attachment:
10.
Completed and Signed Coastal Development Permit
Application

STATE OF CALIFORNIA - NATURAL RESOURCES AGENCY

GAVIN NEWSOM, G OVERNOR

CALIFORNIA COASTAL COMMISSION
South Coast District Office
301 E. Ocean Blvd., Suite 300
Long Beach, CA 90802
(562) 590-5071

COASTAL DEVELOPMENT PERMIT APPLICATION
INSTRUCTIONS
Submit an electronic copy of application with all appendices and all required
attachments to the general email address for the South Coast District Office,
SouthCoast@coastal.ca.gov. In addition, submit a hard copy of the application form,
appendices, and attachments, with all required signatures, the self-addressed stamped
envelopes required for noticing, and permit fee to the South Coast District Office,
301 E. Ocean Blvd., Suite 300, Long Beach, CA 90802. For more information, contact the
District Office (see the Commission’s Contact Page).The application will not be processed
until the fee is received.
Please answer all questions. If a question is not applicable to your project, indicate “Not
Applicable.” Incomplete applications will not be accepted for filing. All exhibits must
be legible.

CHECKLIST
The checklist is provided for the convenience of applicants in gathering necessary
application materials. It is not a complete statement of filing requirements. See Section IV
for the full list of Required Attachments and see Appendices A-E.

✔ Proof of applicant’s interest in the property.
✔ Assessor parcel map(s) showing the proposed development site and all adjacent
properties within 100 feet of the property boundary.

✔ Vicinity map.
✔ Two sets of full-size project plans, including site plan(s) and other applicable plans; and
one set of reduced (8 1/2" x 11") project plans.

✔ Environmental documents for the project (e.g. Notice of Exemption, Negative
Declaration, Draft or Final EIR or EIS). Include all comments and responses to date.

✔ Technical reports (e.g. wetlands delineation, geology/ soils report, biological survey).
Form revised 3/31/20

COASTAL DEVELOPMENT PERMIT APPLICATION
CHECKLIST (cont.)

✔ Verification of all other permits, permissions or approvals applied for or granted by
☐
other public agencies.

☐
✔ Declaration of Campaign Contributions. (Appendix A)
☐
✔ Local approval of the project with local staff signature. (Appendix B)
☐ Stamped envelopes (no postage metering) addressed to the applicant, the applicant’s
agent, neighboring property owners and occupants, known interested persons, and
government agencies, with a complete list of all names and addresses. (Appendix C)

☐
✔ Declaration that the Notice of Pending Permit is posted as required. (Appendix D)
☐ Filing fee. (Appendix E)

✔ Signatures of all applicants and agents as required by Section VII, Section VIII,
☐
Appendix A, and Appendix D.
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COASTAL DEVELOPMENT PERMIT APPLICATION
SECTION I. APPLICANT
1. Contact information for all applicants. If an applicant is a business entity, attach
proof of the ability to do business in California (e.g., registration with the Secretary
of State). Attach additional pages as needed.

Poseidon Resources (Surfside) LLC - Attn: Scott Maloni
Name _________________________________________________

5780 Fleet St., Suite 140
Street Address __________________________________________

Carlsbad
City ___________________________________________________
CA
State ________________________
smaloni@poseidonwater.com
Email ________________________

92008
Zip Code ________________

760 __________________
655-3996
Daytime Phone Number, including Area Code (_____)
Note: All applicants for the development must complete Appendix A, the
declaration of campaign contributions.
2. Contact information for all agents representing one or more applicants. Attach
additional pages as needed. Please include all representatives who will
communicate, for compensation, on behalf of the applicant or the applicant’s
business partners. It is the applicant’s responsibility to update this list, as
appropriate, including after the application is accepted for filing. Failure to provide
this information prior to communication with staff, Commissioners, or the
Commission or may result in denial of the permit or criminal penalties.

See Attachment 11
Name _________________________________________________
Street Address __________________________________________
City ___________________________________________________
State ________________________

Zip Code ________________

Email ________________________
Daytime Phone Number, including Area Code (_____) __________________

FOR OFFICE USE ONLY
Application Number ________________________________________
Received _______________________________________________
Filed ____________________________________________________
Fee _____________________________________________________
Date Paid ________________________________________________

SECTION II. PROPOSED DEVELOPMENT
1. Project Location. If there is no street address, state the nearest cross streets and
other description such as GPS coordinates.

21730
Number _________________________________________________
Newland St. (east side, south of Edison Way)
Street ___________________________________________________

92646
Zip Code _________________________________________________
Huntington Beach
City _____________________________________________________

Orange
County __________________________________________________
Assessor Parcel Number(s) (APNs)

See Attachment 12.
________________________________________________
2. Describe the proposed development in detail. Include secondary improvements
such as grading, septic tanks, water wells, roads, driveways, outbuildings, fences,
etc. Attach additional pages as necessary.

See Attachment 13.
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
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a. If multi-family residential, indicate:
Existing units ________________
Proposed new units ___________
Total units on completion ______________
Total bedrooms on completion ____________
Type of ownership proposed
☐ Rental ☐ Condominium ☐ Stock Co-op ☐ Timeshare ☐ Other
b. If land division or lot line adjustment, indicate:
Existing lots ________________
Proposed new lots ___________
Total lots on completion ______________
Size of lots created (indicate net or gross acreage)
Existing _____________ Proposed ______________
3. Estimated cost of development (not including cost of land): $ _____________
<$100,000,001
4. Maximum height of structure:
a. above existing (natural) grade ________feet
Attach. 15
b. above finished grade See
_______________feet
Attach. 15
c. as measured from centerline of frontage road See
____________
Attach. 15 feet
5. Total number of floors in structure, including subterranean floors, lofts, and
mezzanines ________________________
See Attach. 15
6. Gross floor area
a. excluding parking _____________
See Attach. 15 sq. ft.
b. including covered parking and accessory buildings See
______________
sq. ft.
Attach. 15
7. Development area
a. Building lot coverage
Existing _____________
Proposed ___________Total
_____________sq.ft.
4.46 acres
2.33
2.13
b. Paved areas
sq.ft.
Existing _____________
Proposed ___________
Total _____________
4.89 acres
1.33
3.56
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c. Landscaped areas

0.16
0.67
0.83 acres
Existing ______________
Proposed ___________
Total______________sq.
ft.
d. Unimproved areas

6.07
(4.04)
2.03 acres
Existing ______________
Proposed ___________
Total______________sq.
ft.
e. Totals
12.12 acres
12.12
0
Existing ______________
Proposed _________
Grand Total__________sq.
ft.

✔ YES ☐ NO. If yes, indicate:
8. Is any grading proposed? ☐
33,400
a. Cut _______________
cubic yards
Maximum height of slope _____________ feet

27,000
b. Fill _______________
cubic yards
Maximum height of slope _____________ feet
c. Amount of import _____________ cubic yards
Location of borrow site______________________________

6,400
d. Amount of export_____________
cubic yards
Landfill
Location of disposal site_____________________________
Note: Grading, drainage, and erosion control plans must be attached, if applicable. In
certain areas, an engineering geology report must be included. See Section IV, No. 11.

9. Parking & Utilities
1. Number of Parking Spaces
Existing
Regular ______ Compact_______ ADA _________ Tandem______

0
Existing Total ________
To be Added
27
4
Regular ______
Compact_______ ADA _________
Tandem______
To be Removed
Regular ______ Compact_______ ADA _________ Tandem______

31
After Project Total ___________

4

b. Utility Extensions Needed (check yes or no for each type)
Water ☐ YES ☐
✔ NO
Gas ☐ YES ☐
✔ NO
Sewer ☐ YES ☐
✔ NO
Electric ☐
✔ YES ☐ NO

✔ YES ☐ NO
Telephone, Cable, Other ☐
Will any extensions be installed above ground? ☐
✔ YES ☐ NO

10. Does the project include removal of trees or vegetation? ☐
✔ YES ☐ NO
If yes, indicate:
All Mexican Fan Palms to be
a. Number, type and size of trees ______________________________
removed.
________________________________________________________
All Myoporum on the east of the
b. Type and area of other vegetation ____________________________
Project Site will be removed.
________________________________________________________

SECTION III. ADDITIONAL INFORMATION
The relationship of the development to the applicable items below must be explained fully.
Attach additional pages if necessary.
1. Present use of property.

✔ YES ☐ NO
a. Are there existing structures on the property? ☐
If yes, describe:
The property currently contains three unused fuel storage tanks, fromally owned
__________________________________________________________________
by Southern California Edison. These cylindrical tanks are 205 feet in diameter
__________________________________________________________________
and 40 ft in height, their exterior is composed of non-reflective metal surface, and
__________________________________________________________________
each tank is surrounded by a 10-15 ft. high berm, and associated pipelines,
__________________________________________________________________
pumps and structures.
__________________________________________________________________
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✔ YES ☐ NO
b. Will any existing structures be demolished? ☐
If yes, describe which structures and methods/ location of disposal:
The three unused fuel storage tanks described in 1a. above will be demolished
__________________________________________________________________
and disposed of at the appropriate landfill.
__________________________________________________________________
c. Will any existing structures be removed? ☐
✔ YES ☐ NO
If yes, describe which structures and relocation site:
All the berms surrounding the unused fuel tanks will be removed. The soil will be
__________________________________________________________________
used for grading of the proposed site.
__________________________________________________________________

2. Agreements. Is the proposed development governed by a Development
Agreement? ☐ YES ☐
✔ NO
If yes, describe: _____________________________________________
3. Previous Permits. Has any application for development on this site including any
subdivision been submitted previously to the California Coastal Zone Conservation
✔ YES ☐ NO
Commission or the Coastal Commission? ☐
E-06-007 and 9-15-1731
If yes, state all previous application number(s): ______________________
4. Access.
a. Is the development between the first public road and the sea (including lagoons,
bays, and other bodies of water connected to the sea)? ☐ YES ☐
✔ NO
If yes, is public access to the shoreline and along the coast currently available on
the site or near the site? ☐ YES ☐ NO
If yes, describe the location and nature of the access (e.g. pedestrian, bike paths,
trails) with distances from the project site:
__________________________________________________________________
__________________________________________________________________
b. Will the project have any effect on public access to and along the shoreline,
either directly or indirectly (e.g., blocking parking used for access to the beach)?
☐ NO
☐ YES ✔
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If yes, describe the effect on access:
__________________________________________________________________
__________________________________________________________________
__________________________________________________________________
__________________________________________________________
5. Waters.
a. Does the development involve diking, filling, draining, dredging or placing
structures in open coastal waters, wetlands, estuaries, or lakes?

✔ NO
Diking ☐ YES ☐
Filling ☐
✔ YES ☐ NO
Amount in cubic yards _____________
Dredging ✔
☐ YES ☐ NO
3,000
Amount in cubic yards ___________

✔ YES ☐ NO
Placement of Structures ☐
side cast on ocean floor
b. Location of dredged material disposal site _______________________
c. Is a U.S. Army Corps of Engineers permit required? ✔
☐ YES ☐ NO
6. Jurisdiction.
Will the development extend onto or adjoin any beach, tidelands, submerged lands
✔ YES ☐ NO
or public trust lands? ☐
For projects located or partially located on State lands, additional information may
be required. See Section IV.10.
7. Recreation.
a. Will the development protect existing lower-cost visitor and recreational facilities?
☐ YES ✔
☐ NO
b. Will the development provide public or private recreational opportunities?
☐ YES ✔
☐ NO
If yes, describe the recreational opportunities provided:
__________________________________________________________________
__________________________________________________________________
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8. Agricultural Use. Will the proposed development convert land currently or previously
✔ NO
used for agriculture to another use? ☐ YES ☐
a. If yes, is the land prime land? ☐ YES ☐ NO
b. How many acres will be converted? ________
9. Is the proposed development in or near:
a. Sensitive habitat areas ☐
✔ YES ☐ NO If yes, a biological survey may be
required.
b. Areas containing state or federally listed rare, threatened, or endangered
species, or candidate species ✔
☐ YES ☐ NO If yes, a biological survey may be
required.
c. 100-year floodplain ☐ YES ☐
✔ NO. If yes, hydrologic mapping may be required.

✔ NO
d. Park or recreation area ☐ YES ☐
10. Will the proposed development be visible from:
a. State Highway 1 or other scenic route ☐
✔ YES ☐ NO
b. Park, beach, or recreation area ✔
☐ YES ☐ NO
c. Harbor area ☐ YES ✔
☐ NO
11. If the site contains any of the following, attach a description of the resource and any
proposed mitigation.

✔ NO
a. Historic resources ☐ YES ☐
b. Archaeological resources ☐ YES ✔
☐ NO
c. Paleontological resources ☐ YES ✔
☐ NO
12. Where a stream or spring is to be diverted, estimate:

N/A
a. Streamflow or spring yield (gpm) _______________________
N/A
b. Existing and any changed yield of well(s) (gpm) _________________________

c. If water source is on adjacent property, attach the Department of Water
Resources approval and property owner’s approval.
8

SECTION IV. REQUIRED ATTACHMENTS
The following items must be submitted with this form as part of the application.
1. Proof of the applicant’s legal interest in the property. A copy of any of the following
will be acceptable: current tax bill, recorded deed, lease, easement, or current
policy of title insurance. Preliminary title reports will not be accepted for this
purpose. Documentation reflecting intent to purchase such as a signed Offer to
Purchase along with a receipt of deposit or signed final escrow document is also
acceptable, but in such a case, issuance of the permit may be contingent on
submission of evidence satisfactory to the Executive Director that the sale has been
completed.
The identity of all persons or entities that have an ownership interest in the property
superior to that of the applicant must be provided. Provide proof that all those with
ownership interests have been notified in writing of the application and have been
invited to join as co-applicants.
2. Assessor parcel map(s) from the County showing the applicant’s property and all
other properties within 100 feet (excluding roads) of the property lines of the project
site.
3. Copies of required local approvals for the proposed project, including zoning
variances, use permits, etc., as noted on Local Agency Review Form, Appendix B.
Appendix B must be completed and signed by the local government with jurisdiction
over the project site. The application will not be accepted without a completed
Appendix B.
4. Stamped envelopes addressed to all applicants and agents, all property owners and
occupants of property situated within 100 feet of the property lines of the project site
(excluding roads), along with a list of all owners and occupants with addresses. The
envelopes must be plain (i.e., no return address), and regular business size (9 1/2"
x 4 1/8"). Include first class postage on each one. Metered postage is not
acceptable. Use Appendix C for the listing of names and addresses.
5. Stamped, addressed envelopes (no metered postage) and a list of names and
addresses, and if available, e-mail addresses of all other persons (including other
government agencies) known to the applicant to be interested in the proposed
development. Use Appendix C for the listing of names and addresses.
6. A vicinity or location map with the project site clearly marked.
7. Two full-size copies of project plans and one set of plans in 81/2” by 11” format.
Plans must be drawn to scale, including (as applicable): site plans, including any
trees to be removed, floor plans, building elevations, grading, drainage, and erosion
control plans, landscape plans, and septic system plans.
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8. Where septic systems are proposed, evidence of County approval or Regional
Water Quality Control Board approval. Where water wells are proposed, evidence of
County review and approval.
9. All available environmental review documents for the project, such as a CEQA
Notice of Exemption, mitigated negative declaration, or EIR (Environmental Impact
Report), NEPA review documents, or others. Include all comments and responses
to comments to date.
10. Verification of all other permits, permissions or approvals applied for or granted by
other agencies, such as the California Department of Fish and Wildlife, U.S. Fish &
Wildlife, U.S. Army Corps of Engineers, U.S. Coast Guard, or the State Lands
Commission.
Note: For projects such as seawalls located on or near state tidelands or public trust
lands, the Coastal Commission must have a written determination from the State
Lands Commission whether the project would encroach onto such lands and if so,
whether the State Lands Commission has approved such encroachment.
11. For development on a bluff face, bluff top, or in any area of high geologic risk, a
comprehensive, site-specific geology and soils report, including maps, prepared by a
qualified specialist.

SECTION V. ADDITIONAL MATERIAL MAY BE REQUIRED
Additional material may be required prior to issuance of a coastal development permit. For
example, where offers of access or open space dedication are required, preliminary title
reports, land surveys, legal descriptions, subordination agreements, and other outside
agreements will be required prior to issuance of the permit.

10

SECTION VI. COMMUNICATION WITH COMMISSIONERS
Decisions of the Coastal Commission are made on the basis of information in the public
record available to all commissioners and the public. Permit applicants, interested persons,
and their representatives may contact individual commissioners to discuss permit matters
outside the public hearing (an “ex parte” communication). If a commissioner or alternate
accepts an ex parte communication, he or she must provide a complete description of the
communication either in writing prior to the hearing or orally at the public hearing.
All written material sent to a commissioner, by any method, must also be sent to the
Executive Director, 45 Fremont St., Suite 2000, San Francisco, California, 94105, as well
as to the appropriate district office, for inclusion in the public record.

SECTION VII. CERTIFICATIONS
1. I hereby certify that I, or my authorized representative, have completed and posted
or will post the Notice of Pending Permit stock card in a conspicuous place on the
property within three days of submitting the application to the Commission office.
2. I hereby certify that I have read this completed application and that, to the best of
my knowledge, the information in this application and all attached appendices and
exhibits is true, complete, and accurate. I understand that the failure to provide any
requested information or any misstatements submitted in support of the application
shall be grounds for either refusing to accept this application, for denying the permit,
for suspending or revoking a permit issued on the basis of such misrepresentations,
or for seeking of such further relief as may seem proper to the Commission.
3. I hereby authorize representatives of the California Coastal Commission to conduct
site inspections on my property. Unless arranged otherwise, these site inspections
will take place between the hours of 8:00 A.M. and 5:00 P.M.
_______________________________________________
Signature of Applicant or Authorized Agent
AGENT SIGNATURES MUST BE SUPPORTED BY APPLICANT AUTHORIZATION

SECTION VIII. AUTHORIZATION OF AGENT
I hereby authorize _____________________________ to act as my representative and to
bind me in all matters concerning this application.
_______________________________________________
Signature of Applicant(s) Only the applicant(s) may authorize an agent.
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APPENDIX A
DECLARATION OF CAMPAIGN CONTRIBUTIONS
Government Code Section 84308 prohibits any Commissioner from voting on a project if
he or she has received campaign contributions in excess of $250 within the past year from
project proponents or opponents, their agents, employees or family, or any person with a
financial interest in the project. In the event of such contributions, a Commissioner must
disqualify himself or herself from voting on the project.
Each applicant must declare below whether any such contributions have been made to
any currently serving Commissioners or Alternates.

CHECK ONE
☐
✔ The applicants, their agents, employees, family or any person with a financial
interest in the project have not contributed over $250 to any Commissioner(s) or
Alternate(s) within the past year.
☐ The applicants, their agents, employees, family, or any person with a financial
interest in the project have contributed over $250 to the Commissioner(s) or
Alternate(s) listed below within the past year.
Commissioner or Alternate __________________________________
Commissioner or Alternate __________________________________
Commissioner or Alternate __________________________________
Signature required
Scott Maloni
Name of Applicant or Authorized Agent ________________________

Signature__________________________________________________
July 7, 2021
Date ____________________________________________________
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APPENDIX B
LOCAL AGENCY REVIEW
SECTION 1 (TO BE COMPLETED BY APPLICANT OR AGENT)
See Attachment 18.
Applicant ______________________________________________________

Project Description ______________________________________________
Location ______________________________________________________
Assessor Parcel Number _________________________________________

SECTION 2 (TO BE COMPLETED BY LOCAL PLANNING OR BUILDING INSPECTION
DEPARTMENT)
Zoning Designation ______ dwelling units/acre
General or Community Plan Designation _____dwelling units/acre
■
Local Coastal Program Amendment ☐ Required ☐
Submitted to Coastal Commission

LOCAL DISCRETIONARY APPROVALS
☐ Proposed development meets all zoning requirements. No further permits required
other than building permits.

✔ Proposed development requires local discretionary approvals. CHECK ALL
☐
APPLICABLE requirements below. Attach a copy of each approval.
Design/Architectural
☐
☐ Applicant Submitted ✔
☐ Review Complete
✔ Required ✔
Variance for (describe) ____________________________
☐
☐ Applicant Submitted ☐ Review Complete
✔ Required ✔
Zoning change (describe) __________________________
☐ Required ☐ Applicant Submitted ☐ Review Complete
Tentative Subdivision/Parcel Map No. ____________________
☐ Required ☐ Applicant Submitted ☐ Review Complete
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Grading/Land Dev. Permit No. _________________________________
☐ Required ☐ Applicant Submitted ☐ Review Complete
Planned Residential/ Commercial Development Approval
☐ Required ☐ Applicant Submitted ☐ Review Complete
Site Plan Review
☐ Required ☐ Applicant Submitted ☐ Review Complete
Condominium Conversion Permit No. _________________________
☐ Required ☐ Applicant Submitted ☐ Review Complete
Conditional, Special, or Major Use Permit No. ____________________
☐ Required ☐ Applicant Submitted ☐ Review Complete
Other (describe) ________________________________
☐ Required ☐ Applicant Submitted ☐ Review Complete
CEQA COMPLIANCE
Type (Exempt, Categorically Exempt, Mitigated Negative Declaration, EIR, etc.)
________________________________________________________
Statutory or Guideline Section Relied On _______________________
State Clearinghouse or other Document No._____________________
Action or Adoption Date ________________

CERTIFICATION
Prepared for the City/County of ____________________________________
by (print name) _________________________________________________
Title _________________________________________________________
Signature______________________________________________________
Date _______________________
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APPENDIX C
MAILING LIST
List the names and addresses for all 1) Applicants, 2) Agents, 3) Property owners and
property occupants within 100 feet of the proposed development, excluding roads, 4)
Interested persons (e.g. neighborhood groups), and 5) Other government agencies with
jurisdiction or interest in the project. Add e-mail addresses as available.
If necessary, attach additional pages using the format below.

See Attachment 11 and Attachment 12
Name ______________________________________
Title ________________________________________
Street Address _______________________________
City ________________________________________
State, Zip Code _______________________________
Email address ________________________________
Name ______________________________________
Title ________________________________________
Street Address _______________________________
City ________________________________________
State, Zip Code _______________________________
Email address ________________________________
Name ______________________________________
Title ________________________________________
Street Address _______________________________
City ________________________________________
State, Zip Code _______________________________
Email address ________________________________
Name ______________________________________
Title ________________________________________
Street Address _______________________________
City ________________________________________
State, Zip Code _______________________________
Email address ________________________________
Name ______________________________________
Title ________________________________________
Street Address _______________________________
City ________________________________________
State, Zip Code _______________________________
Email address ________________________________
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APPENDIX D
POSTING ON SITE
Prior to or at the time the application is submitted for filing, the applicant or agent must
post, at a conspicuous place as close as possible to the site of the proposed development
and in a manner easily read by the public, notice that an application for the proposed
development has been submitted to the Commission. Such notice shall contain a general
description of the nature of the proposed development. Use the NOTICE OF PENDING
PERMIT form (last page) and print on yellow stock card. Fill in the application number on
the Notice as soon as possible once staff communicates the application number to you.
The notice must remain posted until the application is acted on by the Commission. If the
applicant fails to post the completed notice form or fails to sign the Declaration of Posting,
the Executive Director of the Commission shall refuse to file the application. (See Cal.
Code Regs., Title 14, Section 13054(d).) Your application will not be processed without a
signed and dated Declaration. Submit the Declaration to the District Office along with
the completed application.

DECLARATION OF POSTING
I hereby certify on ___________ (date of posting), I or my authorized representative
posted the Notice of Pending Permit for the application to obtain a coastal development
Seawater Desalination Project at Huntington Beach permit for the development of ________________________________________________
A 50 MGD seawater desalination facility and related improvements to serve drinking
________________________________________________________________________
water to the residents and businesses of Orange County.
________________________________________________________________________
_______________________________________ (description of development) located at
21730 Newland St., Huntington Beach, CA,
___________________________________________
(address, APN). The public notice
was posted in a conspicuous place, easily seen by the public and as close as possible to
the site of the proposed development.

Scott Maloni
Name (print) __________________________________________

Signature ________________________________________________________________
Date ___________________________

16

APPENDIX E
FILING FEE INSTRUCTIONS
PAYMENT IN FULL AT TIME OF APPLICATION. Applications will not be processed
without full payment of all applicable fees. If overpayment occurs, a refund will be issued.
Fees are assessed at the time of application, based on the project as initially proposed. If a
proposed development changes during the application review process, the fee may
change. If an application is withdrawn, a refund will be given only if no significant staff
review time has been expended (e.g., the staff report is not drafted). Refunds are not given
based on denial of a permit application by the Commission.
TO CALCULATE THE TOTAL AMOUNT DUE, fill in the applicable amounts in each
category below. Add all applicable types of development in Section I (residential), Section
II (commercial, other), and Section III (e.g. grading, amendments). Note and apply any
multipliers, maximums, and requirements to use the greater of two calculations.
SPECIAL SITUATIONS: See Part IV and check as applicable. Submitted fees for
applications that include after-the-fact (ATF) development must be five times the total fee
that would apply to all the ATF development.
FISCAL YEAR INCREASES: Fees are adjusted each fiscal year (July 1 – June 30)
according to the California Consumer Price Index. New fiscal year fees are applied
retroactively to July 1, regardless of when the increases are approved or published in the
California Code of Regulations. The Commission publishes the new fees on its website
and revised applications on or before July 1.
For more information, see Section 13055 of Commission regulations (Division 5.5, Title 14,
California Code of Regulations), available via the Commission’s Laws and Regulations
page. If you have questions, see the Commission’s Contacts page to contact district staff.

FILING FEE SCHEDULE
I. RESIDENTIAL DEVELOPMENT
De minimis waiver, $635

$___________

Administrative permit, $3,175

$___________

Note: A matter moved from the administrative permit calendar to the regular permit
calendar is subject to regular filing fees (residential development, grading, etc.).
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A. Detached residential development
Up to 4 detached, single-family residences
1,500 sq. ft. or less, $ 3,810 per residence
1,501 to 5,000 sq. ft., $ 5,715 per residence
5,001 to 10,000 sq. ft., $ 7,620 per residence
10,001 or more square feet, $ 9,525 per residence

$___________
$___________
$___________
$___________

More than 4 detached, single-family residences
1,500 sq. ft. or less, greater of $19,050 or $1,270 per residence
1,501 to 5,000 sq. ft., greater of $28,575 or $1,905 per residence
5,001 to 10,000 sq. ft., greater of $38,100 or $2,540 per residence
10,001 or more sq. ft., greater of $47,625 or $3,175 per residence
Maximum, $127,000

$___________
$___________
$___________
$___________

Note: Calculate the square footage to include the gross internal floor space of main house
and attached garage(s), plus all detached structures (e.g., guest houses, detached
bedrooms, in-law units, garages, barns, art studios, tool sheds, and other outbuildings).
Note: For development that includes residences of different sizes, calculate the fee using
the average square footage of all the residences times the number of residences.
B. Attached residential development
2–4 units, $9,525
More than 4 units, greater of $12,700 or $953 per unit
Maximum, $63,500

$___________
$___________

C. Additions or improvements
If the addition or improvement does not qualify for a waiver or administrative permit,
calculate according to Schedule I.A (residential detached) and Schedule III.A
(grading). Note total here.
$___________
For an amendment to an existing permit, see Schedule III.F.

II. OFFICE, COMMERCIAL, CONVENTION, INDUSTRIAL (INCLUDING
ENERGY FACILITIES), AND ALL OTHER DEVELOPMENT NOT
OTHERWISE IDENTIFIED
Note: The fee for nonresidential development is based on the gross square footage or the
development cost, whichever results in the greater fee. “Other development not otherwise
identified” includes all types of development not explicitly included in these schedules.
Common examples are seawalls, docks, and water wells.
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A. Gross Square Footage
1,000 gross sq. ft. or less, $6,350
1,001 to 10,000 gross sq. ft., $12,700
10,001 to 25,000 gross sq. ft., $19,050
25,001 to 50,000 gross sq. ft., $25,400
50,001 to 100,000 gross sq. ft., $38,100
100,001 or more gross sq. ft., $63,500

$___________
$___________
$___________
$___________
$___________
$___________

B. Development Cost
Note: Development cost includes all expenditures, including the cost for planning,
engineering, architectural, and other services, made or to be made for designing the
project, plus the estimated cost of construction of all aspects of the project both inside and
outside the Commission’s jurisdiction.
$100,000 or less, fee is $3,810
$100,001 to $500,000, fee is $7,620
$500,001 to $2,000,000, fee is $12,700
$2,000,001 to $5,000,000, fee is $25,400
$5,000,001 to $10,000,000, fee is $31,750
$10,000,001 to $25,000,000, fee is $38,100
$25,000,001 to $50,000,000, fee is $63,500
$50,000,001 to $100,000,000, fee is $127,000
$100,000,001 or more, fee is $317,500
Greater of the square footage or development cost fee

$___________
$___________
$___________
$___________
$___________
$___________
$___________
$___________
317,250
$___________
317,250
$__________

III. OTHER OR ADDITIONAL FEES
A. Grading – use the total cubic yards of cut and fill.
50 cubic yards or less, No fee
51 to 100 cubic yards, $635
101 to 1,000 cubic yards, $1,270
1,001 to 10,000 cubic yards, $2,540
10,000 to 100,000 cubic yards, $3,810
100,001 to 200,000 cubic yards, $6,350
200,001 or more cubic yards, $12,700

$___________
$___________
$___________
3,810
$___________
$___________
$___________

B. Lot line adjustment, $3,810

$___________

Note: A lot line adjustment takes land from one parcel and adds the same land to an
adjoining parcel, without creating any new parcels.
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C. Subdivision
Note: Count the existing lots and each additional lot created by the subdivision.
Up to 4 lots, $3,810 per lot
5 or more lots, $15,240 plus $1,270 per lot above 4

$___________
$___________
$___________

D. Administrative permit, $ 3,175

Note: An application moved from the administrative permit calendar to the regular permit
calendar is subject to regular filing fees (residential development, grading, etc.).
E. Emergency permit, $ 1,270

$___________

Note: Emergency application fees are credited toward the follow-up permit application fee.
F. Amendment
Immaterial amendment, $1,270

$___________

Material amendment, 50% of the fee for the original project
according to currently applicable fees.

$___________

G. Temporary event that requires a permit according to Commission guidelines
If scheduled on administrative calendar, $1,270
If not scheduled on administrative calendar, $3,175

$___________
$___________

H. Extension or Reconsideration
$___________
$___________

Single-family residence, $ 635
All other development, $1,270

Note: If the Commission denies a permit extension, a new application fee at current rates
is required to pursue the same development.
I. Request for continuance of a permit matter
First request, No fee
Each subsequent request (if approved), $ 1,270

$___________

Note: Continuances are subject to deadlines under the Permit Streamlining Act (Gov.
Code, § 65920 et seq.).
J. De minimis or other waivers, $ 635
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$___________

K. Federal Consistency - Calculate according to all applicable categories in
Sections I, II, and III. Note total here:
$___________
L. Appeal of a denial – Calculate according to all applicable categories in
Sections I, II, and III. Note total here:
$___________
Note: Appeals of denials are limited to pre-certification jurisdictions or, in jurisdictions with
a fully-certified local coastal program, to major public works and energy projects. (See
Pub. Resources Code, §§ 30602, 30603(a)(5); Cal. Code of Regs., tit. 14, § 13012
[definition of major works].) The fee is required before the appeal will be processed.
M. Written Permit Exemption, $ 318

$___________

N. Written Boundary Determination, $ 318

$___________

Multiple Parcels Determination, $318 each

$___________

O. Coastal Zone Boundary Adjustment, $ 6,350

$___________

TOTAL FEE DUE

321,060
$ __________________

IV. SPECIAL SITUATIONS (check as applicable):
☐ After the Fact Development – Submit 5x the applicable fee.
☐ Affordable Housing Project – Check if the project includes affordable housing.
An eligible project may be entitled to a reduction in fees as determined by the
Executive Director. (See Cal. Code of Regs., tit 14, § 13055(h)(2).) Submit the full
fee with the application.

☐ Additional Costs – Check if additional costs are likely, such as for a large,
unusual, or controversial project. The Commission may require reimbursement for
additional costs. (Pub. Resources Code, § 30620(c).) A common example requiring
reimbursement is when the Commission must notice the public via media sources
(newspaper noticing) due to the large number of interested persons.

21

NOTICE OF PENDING PERMIT
A PERMIT APPLICATION FOR DEVELOPMENT ON THIS SITE IS
PENDING BEFORE THE CALIFORNIA COASTAL COMMISSION.

Seawater Desalination
PROPOSED DEVELOPMENT: ____________________________________
Project at Huntington Beach - A 50 MGD seawater
_____________________________________________________________

desalination facility and related improvements to
_____________________________________________________________
serve drinking water to residents and businesses of OC.
_____________________________________________________________

21730 Newland St., Huntington Beach, CA
LOCATION: ___________________________________________________
_____________________________________________________________

Poseidon Resources (Surfside) LLC
APPLICANT: __________________________________________________
APPLICATION NUMBER: ________________________________________
DATE NOTICE POSTED: ________________________________________
FOR FURTHER INFORMATION, PLEASE CONTACT THE OFFICE LISTED
BELOW BETWEEN 8 A.M. AND 5 P.M. WEEKDAYS.

CALIFORNIA COASTAL COMMISSION
SOUTH COAST DISTRICT OFFICE
301 E. OCEAN BLVD., SUITE 300
LONG BEACH, CA 90802
(562) 590-5071

Attachment:
11.

Applicant’s Representatives

Applicant's Representatives List 2021
Individuals Who Will Communicate on Behalf of the Applicant
Carlos Riva CEO
Poseidon Water LLC
5780 Fleet Street, Suite 140
Carlsbad, CA 92008
(857) 239-8825
criva@poseidonwater.com

Scott Maloni
Vice President
Poseidon Water LLC
5780 Fleet Street, Suite 140
Carlsbad, CA 92008
(760) 655-3900
smaloni@poseidonwater.com

Pat Crain
Vice President
Poseidon Water LLC
5780 Fleet Street, Suite 140
Carlsbad, CA 92008
(760) 655-3900
pcrain@poseidonwater.com

Josie McKinley
Director Project Development
Poseidon Water LLC
5780 Fleet Street, Suite 140
Carlsbad, CA 92008
310-991-3032
jmckinley@poseidonwater.com
James Golden
Manager – Project Development
Poseidon Water LLC
5780 Fleet Street, Suite 140
Carlsbad, CA 92008
(760) 655-3900
jgolden@poseidonwater.com

Tabitha Whipple
Administrative Manager
Poseidon Water LLC
5780 Fleet Street, Suite 140
Carlsbad, CA 92008
(760) 655-3900
twhipple@poseidon1.com

Aaron Holloway, PE
Senior Engineer – Maritime & Coastal
GHD
T: (562) 206-7995
3760 Kilroy Airport Way, Suite 130,
Long Beach, CA, 90806 USA

Applicant's Representatives List 2021
Individuals Who Will Communicate on Behalf of the Applicant
Aaron.Holloway@ghd.com
Weixxa, Jin
Water Technical Director
Moffatt and Nichol
555 Anton Blvd, Suite 400
Costa Mesa, CA 92626
(657) 261-2651
wjin@moffattnichol.com
Patrick Joseph Lynett
University of Southern California
plynett@usc.edu
Eric Miller, MS
Principal
Miller Marine Science & Consulting, Inc.
26895 Aliso Creek Road, Suite B-847
Aliso Viejo, CA 92656
(562) 714-0266
ericm@millermarinescience.com

Timothy Hogan
Principal
TWB Environmental Research and Consulting, Inc.
2 Summer Street, Suite 20
Natick, MA 01760
(617) 413-5011
thogan@twb-erc.com

Joe Monaco
President and Chief Executive Officer
DUDEK
605 Third Street
Encinitas, CA 92024
(760) 479-4296
Jmonaco@dudek.com

Caitlin Munson
Environmental Planner
DUDEK
2280 Historic Decatur Road, Suite 200
San Diego, CA 92106
(949) 373- 8324
cmunson@dudek.com
Michael Josselyn PhD PWS
Senior Wetland Consultant
2169 G East Francisco Blvd.
San Rafael, CA 94901
(415) 519-3843
josselyn@wra-ca.com
Susan Hori
Partner
Manatt, Phelps & Phillips, LLP 695
Town Center Drive, 14th Flr.
Costa Mesa, CA 92626
(714) 371-2528
shori@manatt.com

Applicant's Representatives List 2021
Individuals Who Will Communicate on Behalf of the Applicant
DJ Moore
Partner
Latham & Watkins
355 South Grand
Avenue
Los Angeles, CA
90071-1560
T: 213.891.7758
dj.moore@lw.com
Neven Matasovic
Principal
Geo-Logic Associates, Inc.
3921 East La Palma Avenue, Suite A
Anaheim, CA 92807
T 714.630.5855
F 714.630.5866
nmatasovic@geo-logic.com
Scott Jenkins
Technical Manager
Michael Baker International
9755 Claremont Mesa Blvd
San Diego, CA
858-614-5004
scott.jenkins@mbakerintl.com
Gordon Thrupp, PhD, PG, CHG
Associate Hydrogeologist
Geosyntec Consultants
595 Market Street, Suite 610
San Francisco, CA 94105 (510)
285-2723
GThrupp@Geosyntec.com
Susan McCabe CEO
McCabe & Company
122 Voyage Mall
Marina Del Rey, CA 90292
(310) 821-1004
smccabe@mccabeandcompany.net
Anne Blemker
Public Policy and Planning Advisor
McCabe & Company
10520 Oakbend Dr. San
Diego, CA 92131
(310) 463-9888
ablemker@mccabeandcompany.net
Brian Lochrie
President
The Communications Lab
25 Orchard, Suite 250 Lake
Forest, CA 92630
(949)215-5539
brian@communicationslab.com
Barbara Boxer
Boxer & Boxer Inc
136 Yale Drive
Rancho Mirage, CA 92270-3677
(202) 365-0664
bbnanna11@gmail.com
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Assessor’s Parcel Maps

Project Parcels
Project Parcels 100-Foot Buffer

Assesors's Parcel Numbers and Maps
ASSESSMENT_APN
114-150-28
114-150-34
114-150-41
114-150-50
114-150-59
114-150-63
114-150-72
114-150-73
114-150-74
114-150-78
114-150-82
114-150-86
114-150-93
114-150-94
114-150-95
114-150-96
114-160-60
114-160-86
148-121-01
148-121-02
148-121-03
148-121-05
148-121-15
148-121-17
148-121-18
148-121-19
148-121-20
148-121-21

OWNER_NAME
ORANGE COUNTY FLOOD CONTROL DISTRICT
ORANGE COUNTY FLOOD CONTROL DISTRICT
ORANGE COUNTY FLOOD CONTROL DISTRICT
STATE OF CALIF DEPT OF PUBLIC WORKS
STATE OF CALIFORNIA DEPT OF TRANSPORTATION
HUNTINGTON BEACH WETLANDS CONSERVANCY
MILLS LAND AND WATER CO % AND HBS LLC
MILLS LAND AND WATER CO
ORANGE COUNTY FLOOD CONTROL DISTRICT
CANNERY HAMILTON PROPERTIES LLC
MILLS PCH LLC
STATE OF CALIFORNIA DEPT OF PUBLIC WORKS
CITY OF HUNTINGTON BEACH
AES HUNTINGTON BEACH DEVELOPMENT
AES HUNTINGTON BEACH DEVELOPMENT
STATE OF CALIFORNIA DEPT OF PUBLIC WORKS
HUNTINGTON BEACH WETLANDS CONSERVANCY
FEIN PROPERTIES LLC
TARNUTZER FAMILY LLC
ORANGE COUNTY FLOOD CONTROL DISTRICT
CITY OF HUNTINGTON BEACH
NUBOARD RECYCLING INC
H AND Z INVESTMENT LLC
H AND Z INVESTS LLC
BRIMLOW DANIEL R TR BK DECLARATIN OF TRUST

148-121-24
148-121-25
149-025-17
149-031-01
149-031-02
149-031-03
149-031-04
149-031-05
149-031-06
149-031-07
149-031-08
149-032-01
149-032-02
149-032-03
149-032-04
149-032-05
149-032-06
149-032-07
149-032-08
149-032-09
149-321-03

ORANGE COUNTY FLOOD CONTROL DISTRICT
ORANGE COUNTY FLOOD CONTROL DISTRICT
YOUNG JOSEPH P AND MARIA C
BOWMAN MARK WAYNE VILLARAN-BOWMAN LESLIE SHARON
TAHTI KARL AND HEIDI
GUTIERREZ JERRY AND DENISE
BROUSSARD KEVIN
MADNICK LEON TRUST
NGUYEN QUY V FAMILY TRUST
HARRINGTON JAMES LEO JR AND ELSA MARIE
GAYNOR HARRY AND LINDA
RIVAS JOSE N JR AND SERGIO C
JUDD WILLIAM J
OMOHUNDRO WATSON B JR TRUST
STEMEN SANDRA MAE TRUST
RADACK FLORENCE TRUST
TAYLOR CRAIG T TRUST
BAYLIS RICHARD J TRUST
BENNYWORTH WILLIAM M TRUST
REITER GAIL L TRUST
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Project Description

Attachment 13
Project Description – Seawater Desalination Project at Huntington Beach
July 1, 2021
Project Description
The proposed Seawater Desalination Project (“Project”) at Huntington Beach consists of the
construction and operation of an annual average 50 million gallons per day (“MGD”) Reverse
Osmosis (“RO”) seawater desalination facility, including the following components: an above
ground product water storage tank, water conveyance structures, pipelines, and a 1-mm wedgewire
screen system and a multiport brine discharge diffuser to be installed at the existing AES
Huntington Beach offshore seawater intake and discharge facilities, and other associated
development inside and outside the Coastal Zone as described below.
The Project includes all demolition, excavation, grading, soil re-compaction, soil remediation,
dewatering, construction, installation and/or relocation of infrastructure and utilities, any other
improvements associated with the Project, and compliance with the conditions of approval adopted
by the City of Huntington Beach in September 2010 in connection with the City-approved
entitlements, the mitigation measures identified in Final Supplemental Environmental Impact
Report (2010 FSEIR) and the CEQA Consistency Determination (2012), the State Lands
Commissions Final Supplemental Environmental Impact Report (2017 FSEIR) and Lease
Amendment, and the Santa Ana Regional Water Quality Control Board (RWQCB) Order R82021-0011; NPDES NO. CA8000403 and CEQA Addendum related to the proposed Project. The
Project also includes the removal of exterior berms and grading enhancements designed to address
the updated site hazards analysis (i.e., Sea Level Rise and tsunami flooding, Attachment 4 – Sea
Level Rise Hazard Analysis and Adaptation Plan; Attachment 5 – Tsunami and Flood Assessment)
requested by Coastal Commission staff, a revised facility re-orientation and an emergency
generator.
The soils from the removal of the decommissioned fuel oil tank containment berms will be used
to address worst-case, probabilistic flooding hazard events by grading and raising a portion of the
site from current elevation of approximately 11 feet (NAVD88) to 14-16 feet (NAVD88)
(Appendix 22.e. – Grading Plan). The removal of the internal and external containment berms
will include relocation of electrical power poles and/or guy wires that are currently anchored into
the exterior berms (Appendix 8 – SCE Electrical and Connections Detailed Description).
Buildings and structures located in the northwestern portion of the site will be re-oriented but
remain unchanged in size and scale (Appendix 22.a. – Site Plan).
The portion of the Project site currently outside the eastern exterior containment berm and adjacent
to the Huntington Beach Flood Control Channel, will not be disturbed during construction except
to landscape the area consistent with the City of Huntington Beach’s 2010 landscape plan and
approvals.
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The project has an anticipated design life of 50 years, which means the civil engineering work (i.e.,
steel and concrete) is expected to have a useful life of 50 years before certain facility features may
potentially need to be replaced.
Project Objectives
The overall Project objectives are as follows:
1.

Use proven technology to affordably provide a long-term, local and reliable source of water
not subject to climate change or the variations of drought or regulatory constraints;

2.

Reduce local dependence on imported water and strengthen regional self-reliance;

3.

Contribute desalinated water to satisfy identified and documented regional water supply
planning goals; and

4.

Satisfy the goal of utilizing seawater desalination to enhance regional water supply
diversification in furtherance of Governor Newsom’s Water Resilience Portfolio 2020
(Executive Order N-10-19) adopted to ensure the state’s long-term water resilience and
ecosystem health.

Project Location
The desalination facility portion of the Project is located on an approximately 12-acre site at 21730
Newland Street in the southeastern portion of the City of Huntington Beach and adjacent to the
Applied Energy Services Corporation LLC (“AES”) newly built Huntington Beach Energy Project
(“HBEP”).
The desalination facility portion of the Project will be situated on the site of three existing and
decommissioned fuel oil storage tanks, which were formerly owned and operated by Southern
California Edison (“SCE”). In 2001, AES acquired the property from SCE. In 2004, the City of
Huntington Beach acquired a portion of the site from AES, specifically the area surrounding the
unused fuel oil storage tank located in the northeastern corner of the site. The 12-acre site is owned
in part by the City of Huntington Beach and in part by AES. Poseidon has entered into agreements
with both the City and AES to acquire legal and/or equitable interests to the entire 12-acre Project
site.
Project Components within the City of Huntington Beach Local Coastal Program
Jurisdiction
1.

Desalination Facilities

Desalination facilities on the Project site within the City’s Local Coastal Program jurisdiction
consist of the following: intake pump station, an administration building, RO facility building,
pretreatment filter structure, solids handling building, post-treatment structure, chemical storage
structure, product water pump station and surge tank, fluoride tank, flush tank, ammonia tank, a
66-kilovolt substation and associated connections to existing electrical transmission lines,
connections to all utilities serving the site, electrical building, an aboveground product water tank,
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and appurtenant facilities (see Attachment 22.c. Huntington Beach Desalination Project General
Site Plan and Appendix 8 – SCE Electrical and Connections Detailed Description).
2.

Infrastructure

The Project also includes public and private infrastructure improvements including installation
and/or relocation of electrical distribution and/or related utility services, sewer, water, storm drain,
water quality, landscaping and irrigation, lighting, parking, and street improvements associated
with development of the Project.
These improvements include all the specific items listed below and any required ancillary
developments:
Public improvements to Edison Avenue and Newland Street, including dedication of 12 feet along
the frontage of Edison Avenue (for curb, gutter, paving, and street lighting improvements), cityperformed street widening along Newland Street, installation of 10 feet on Edison Avenue and 20
feet on Newland Street of landscaping, and an eight-foot-high block wall along the Edison and
Newland street frontages.
Installation of a local storm water drainage system on the site of the desalination facility,
containing catch basins and a storm water pump that integrates permanent stormwater quality
features. As permitted under the RWQCB Order No. R8-2012-0007, NPDES No. CA8000403,
and amended under RWQCB Order No. R8-2021-0011, NPDES No. CA 8000403, adopted April
29, 2021, the storm water will be diverted to the discharge pipeline and combined with the
concentrated seawater and HBEP’s discharge to the Pacific Ocean via the outfall structure.
Installation of a drinking water transmission facilities inside the Coastal Zone that would connect
the desalination facility to existing regional transmission and local water distribution systems.
3.

Drinking Water Distribution System

The potable water generated by the Project’s RO process would be delivered as described below.
The distribution system pipeline route and facilities within the Coastal Zone are described in the
Final Subsequent Environmental Impact Report (State Clearinghouse No. 200151092) certified by
the city on September 7, 2010 (“FSEIR”). A map illustrating the new and existing portions of the
potable water distribution system that the Project plans to utilize in the Coastal Zone and within
the City of Huntington Beach’s Local Coastal Program jurisdiction can be found in this application
(See Attachment 14 – Distribution System Map within Coastal Zone).
Pursuant to the 2018 Water Reliability Agreement Term Sheet (the “Term Sheet”) between
Poseidon Resources (Surfside) LLC and the Orange County Water District (“OCWD”), OCWD
maintains the option to finance, own, operate and construct the Project’s product water distribution
system within and outside of the Coastal Zone (see Attachment 24.d. – Term Sheet, Water
Reliability). OCWD has not made a final determination on the integration of the product water
within its service territory. However, all product water distribution facilities that OCWD would
require within the Coastal Zone have been analyzed in the City of Huntington Beach’s 2010
FSEIR. If OCWD or another public water agency builds the Project’s product water distribution
3

system, per the California Code of Regulations (14 CCR Section 13170) and Coastal Development
Permit Standard Conditions, Poseidon plans to convey through assignment to OCWD the
necessary permits to construct the portions of the distribution system within the Coastal Zone and
within the City of Huntington Beach’s Local Coastal Program jurisdiction.
Project Components within the Coastal Commission’s Retained Jurisdiction
California State Water Resources Control Board Ocean Plan Amendment (OPA) 13142.5(b)
Determination Project Components within the Coastal Commission’s Retained Jurisdiction
The Project components that are required to meet the California Ocean Plan and California Water
Code section 13142.5(b) requirements are described below.
Seawater Intake Technology – The Project includes the placement of a wedgewire screen manifold
with four 1-mm slot width screens with a through screen velocity of 0.5 ft/s or less, rotating brushcleaned stainless-steel screens at the inlet of the existing AES seawater intake pipe in the ocean
and the facilities needed to support the intake screening system such as the air burst system and
electricity as described in the RWQCB Order No. R8-2021-0011, NPDES No. CA 8000403,
adopted April 29, 2021.
Seawater Discharge Technology – The Project includes retrofitting the existing AES discharge
tower with a multi-port linear diffuser that will reduce the salinity in the concentrated seawater
discharged by the Project to no more than 2 parts per thousand (“ppt”) above ambient seawater
salinity levels within 328 feet (100 meters) of the discharge location as specified in the
Desalination Amendment as described in the RWQCB Order No. R8-2021-0011, NPDES No. CA
8000403 and CEQA Addendum, adopted April 29, 2021.
The seawater intake and discharge technology enhancements will be constructed, and the existing
facilities retrofitted prior to commercial operation of the Project.
A more detailed description of the intake and discharge technology enhancements can be found in
the Supplemental Environmental Impact Report, CSLC EIR No. 794, State Clearinghouse No.
2001051092, certified on October 19, 2017 (see Attachment 23.c.), and the RWQCB Order No.
R8-2021-0011, NPDES No. CA 8000403 (see Attachment 24.c.) and CEQA Addendum, adopted
April 29, 2021 (see Attachment 23.d.).
Project Components Outside of the Coastal Zone
Product water distribution system facilities within the Coastal Zone will be connected to existing
and new product water pipelines and associated appurtenances and facilities that are outside of the
Coastal Zone. These portions of the distribution system outside of the Coastal Zone are not part
of the application.
Project Operation Methods
As described above, the Project is located adjacent to the newly built AES HBEP and has been
designed to modernize and repurpose the existing seawater intake and discharge facilities. In order
to meet an identified need for desalinated water consistent with the findings in the RWQCB Order
4

No. R8-2021-011, NPDES No. CA 8000403, the Project will produce an annual average of 50
MGD of drinking water to serve the businesses and residents of Orange County. To produce 50
MGD of drinking water, the Project will require an annual average intake flow of approximately
106.7 MGD with an average discharge flow of approximately 56.7 MGD.
The Huntington Beach Generating Station is expected to discontinue the use of its intake seawater
system before the end of 2025 and prior to the start of operations of the desalination facility. As a
result, the Project is anticipated to operate under long-term stand-alone conditions, which were
analyzed in the Project’s City of Huntington Beach 2010 certified FSEIR, the State Lands
Commission’s 2017 certified FSEIR, and the RWQCB Order R8-2021-0011 and Addendum,
adopted April 29, 2021. Under long-term stand-alone operations the Project will be responsible
for direct operation of the existing seawater intake and discharge facilities once they are
modernized to meet the technology requirements of the California Water Code section 13142.5(b)
and the State Water Resources Control Board’s Desalination Amendment to the State’s Ocean
Plan (see above).
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j. Discharge Modification Plan
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Poseidon Resources Corporation
3760 Kilroy Airport Way, Suite 260, Long Beach, CA 90806, USA
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PART I. PREFACE TO FINAL SUPPLEMENTAL
ENVIRONMENTAL IMPACT REPORT
PURPOSE
This Final Supplemental Environmental Impact Report (EIR) has been prepared for
consideration by the California State Lands Commission (Commission or CSLC) as a
responsible agency in accordance with the California Environmental Quality Act (CEQA)
and State CEQA Guidelines (Pub. Resources Code, § 21000 et seq. and Cal. Code
Regs., tit. 14, § 15000 et seq.). The document analyzes the potential significant impacts
associated with the Seawater Desalination Project at Huntington Beach: Outfall/Intake
Modifications & General Lease – Industrial Use (PRC 1980.1) Amendment (hereinafter
referred to as the Lease Modification Project) in response to an application for a lease
amendment submitted by Poseidon Resources (Surfside) LLC (Poseidon or Applicant).
The current “project” or proposed lease amendment analyzed in this Supplemental EIR
would modify the offshore components of a seawater desalination facility that the City of
Huntington Beach, as CEQA lead agency, approved in September 2010. The
Commission subsequently approved an amendment to lease PRC 1980.1 that granted
Poseidon a vested right to use existing subsea seawater intake and discharge pipelines
during desalination operations at the City-approved desalination plant through August 7,
2026 (Item 62, October 29, 2010); from the Commission’s perspective, its 2010 action
continues to authorize desalination operations on the lease premises under the terms of
the lease even though the Applicant has not, to date, received all permits needed to
operate. The Commission’s only consideration is the proposed modifications to the
approved lease, not the larger desalination plant project approved in 2010. Pursuant to
State CEQA Guidelines section 15163, subdivision (e), before the Commission can act
on the new lease amendment, the Commission must consider the Final Subsequent
EIR approved by the City of Huntington Beach in 2010 (2010 FSEIR), as revised by this
Supplemental EIR, and must, pursuant to State CEQA Guidelines section 15091, make
a finding for each significant effect shown in the previous EIR as revised for the portion
of the project within the Commission’s jurisdiction.
ORGANIZATION OF FINAL SUPPLEMENTAL EIR
The Final Supplemental EIR, which is reproduced for convenience in one three-part
document with appendices, replaces the May 2017 Draft Supplemental EIR. Consistent
with State CEQA Guidelines section 15132, the Final Supplemental EIR consists of the
following elements:
•

Part I – Preface

•

Part II – Comments and Responses to Comments received on the Draft
Supplemental EIR during the approximately 60-day public review period (from
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May 26, 2017, through July 27, 2017), including a list of elected officials, public
agencies, organizations, and other members of the public that commented on the
Draft Supplemental EIR
•

Part III – Revisions to the Draft Supplemental EIR and any other information
added to the Supplemental EIR

Part III contains the entire text of the Draft Supplemental EIR, as revised, including
changes to the text of the Draft Supplemental EIR in response to comments received or
for reasons that include: to update information; to refine discussions and resolve internal
inconsistencies; and to make minor format changes. Some changes have resulted in a
shifting of text from one page to another. Except for minor format changes, all revisions
to the Draft Supplemental EIR are shown as follows:
•

Additions to the text of the Draft EIR are underlined

•

Deletions of the text of the Draft EIR are shown as strikeout

The Final Supplemental EIR may be viewed at the following repository locations and on
the Commission’s website (www.slc.ca.gov/Info/CEQA/Seawater.html).
Libraries: Huntington Beach Central Library
Main Street Branch Library
7111 Talbert Ave.
525 Main St.
Huntington Beach, CA 92648
Huntington Beach, CA 92648
(714) 842-4481
(714) 375-5071
CSLC
California State Lands Commission California State Lands Commission
Offices:
Attn: Mark LeClair
Attn: Alexandra Borack
200 Oceangate, 12th Floor
100 Howe Ave., Suite 100-South
Long Beach, CA 90802
Sacramento, CA 95825
(562) 590-5266
(916) 574-1310
PROJECT DESCRIPTION
The proposed Lease Modification Project would require the Commission to amend
General Lease–Industrial Use PRC 1980.1 for use of an 11.78-acre parcel of tide and
submerged lands in the Pacific Ocean, offshore of the AES Huntington Beach LLC
(AES) Huntington Beach Generating Station (HBGS) and Huntington State Beach, near
the city of Huntington Beach, Orange County. In 2010, as noted above, the Commission
approved the portion of Poseidon’s proposed 50 million gallon per day (MGD) reverse
osmosis1 Huntington Beach Desalination Plant (HB Desalination Plant or 2010
Project) located on state sovereign land (Item 62, October 29, 2010). The 2010 lease
amendment authorized Poseidon to use existing seawater once-through cooling (OTC)
system pipelines associated with the upland HBGS. Poseidon’s Co-Lessee, AES, is
1

Reverse-osmosis desalination plants take in seawater (generally 2 gallons for every 1 gallon of fresh
water produced), and pass it through fine-pored membranes to separate fresh water from salt. The
highly concentrated brine is then typically disposed of back into the ocean.

October 2017
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responsible for obligations under Lease PRC 1980.1 pertaining to the HBGS, and
Poseidon is responsible for lease obligations pertaining to the HB Desalination Plant.
As approved, Poseidon has a vested right to use the pipelines for seawater
desalination, through August 7, 2026 (a 20-year term), both as a co-located facility (the
desalination plant uses HBGS OTC flows as source water) and as a stand-alone facility
(after the HBGS Units 1 and 2 generators shut down [scheduled by December 31,
2020], and OTC flows cease with seawater intake for desalination only). In July 2016,
Poseidon applied to the Commission to amend PRC 1980.1 to:
•

Install four 1-millimeter wedgewire screens with a through-screen velocity of 0.5
feet per second or less on the offshore end of the seawater intake pipeline about
1,650 feet offshore to reduce entrainment and impingement to de minimis levels

•

Install a multiport duckbill diffuser2 on the offshore end of the discharge pipeline
about 1,500 feet offshore to enhance brine mixing with seawater

•

Reduce seawater intake volume, as a result of the above technology
modifications, to 106.7 MGD (approximately 30 percent less source water than
the 152 MGD volume approved by the Commission in 2010)

In 2017, Poseidon twice amended its application to the Commission.
•

March 2017. Poseidon submitted a different brine diffuser design as part of its
project description. The diffuser proposed in Poseidon’s original application had
six ports and Poseidon had proposed to close four of the six ports during standalone operation. (This six-port diffuser is analyzed in the Supplemental EIR as an
alternative design.) The currently proposed diffuser has three duckbill ports with
a 4.5-foot central port. The central port would be either open or closed (capped)
as discussed and analyzed in the May 2017 Draft Supplemental EIR.

•

July 2017. In its comments on the Draft Supplemental EIR, Poseidon proposed
the following new Applicant Proposed Measure (APM) to install stainless steel
wedgewire screens instead of copper nickel alloy screens as originally proposed.
APM-8: Composition and Maintenance of Wedgewire Screens. Poseidon
shall install stationary wedgewire screens with a slot width of 1 millimeter and
a through velocity of 0.5 feet/second or less (per Ocean Plan Section
III.M.2.d(1)(c) requirements) at the existing HBGS intake pipeline riser prior to
desalination plant commercial operation. The composition of the screens shall
be stainless steel, unless Poseidon demonstrates to the satisfaction of
California State Lands Commission staff that the use of copper nickel alloy
screens would not result in chemical leaching in excess of Ocean Plan Water

2

A multiport diffuser is a linear structure consisting of many more or less closely spaced ports or nozzles
which inject a series of turbulent jets at high velocity into the ambient receiving water body.
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Quality Objectives for Protection of Marine Life standards. Such
demonstration must be based on data that has been reviewed and approved
by the State and Regional Water Boards' staff and California Coastal
Commission staff. The screens shall be maintained through boat-based airburst wedgewire screen cleaning methods.
The full revised project description is provided in Section 2, Project Description, of this
Supplemental EIR. Since certification of the 2010 FSEIR, Poseidon has not applied to
make any physical changes to the upland HB Desalination Plant or the facility’s onshore
product water delivery and distribution systems.
“2010 PROJECT” ENVIRONMENTAL REVIEW/PERMITTING CHRONOLOGY
The following is a brief chronology of the environmental review and permitting process
for Poseidon’s HB Desalination Plant prior to or concurrent with the Commission’s
CEQA review for the proposed Lease Modification Project (see also Supplemental EIR
Section 1.3, Overview of Environmental Review Process).
City of Huntington Beach: 2001-2010
In May 2001, initial CEQA review commenced when the City of Huntington Beach, as
CEQA lead agency, released a Notice of Preparation (State Clearinghouse [SCH] No.
2001051092) for a co-located desalination plant. The City subsequently released a Draft
EIR in September 2002, then a Recirculated Draft EIR (REIR) in April 2005 that
contained new information on marine biology (entrainment and impingement), growth
inducement, and project water compatibility. In September 2005, the City certified the
REIR and approved the HB Desalination Plant (2005 Project). As shown in Table I-1,
the upland (onshore) components of the proposed desalination plant evolved during the
City’s CEQA review; however, the proposed use of the existing AES intake and outfall
pipelines for facility operations did not vary.
In 2010, the City, in its continuing role as CEQA lead agency, conducted additional
environmental review to address changes to the HB Desalination Plant Project and its
circumstances subsequent to the 2005 REIR, including: onshore facility revisions;
product water transmission pipeline options in Huntington Beach, Westminster,
Fountain Valley, Garden Grove, Santa Ana, Irvine, Newport Beach, and Costa Mesa;
and both co-located and stand-alone operations. In September 2010, the City certified a
Final Subsequent Environmental Impact Report (2010 FSEIR) that analyzed the HB
Desalination Plant Project as a whole (2010 Project), including potential environmental
effects, feasible alternatives, and mitigation measures. As part of its September 2010
approval of the HB Desalination Plant, the City made CEQA Findings and adopted a
Mitigation Monitoring and Reporting Program and a Statement of Overriding
Considerations.
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Table I-1. CEQA Lead Agency Review of the HB Desalination Plant
by the City of Huntington Beach
Document

Project Description (as stated in CEQANet [www.ceqanet.ca.gov/])
The project involves the construction and operation of a 50 MGD seawater
desalination plant within the City of Huntington Beach. The proposed site is
located on a 3.9-acre portion of the 22-acre AES Huntington Beach
Generating Plant located at 21730 Newland Street. An alternative location is
5/17/2001
under consideration to the immediate north of the proposed project site on
Notice of
land currently owned by Southern California Edison. The proposed
Preparation desalination plant would consist of seawater intake pretreatment facilities, a
seawater desalination plant utilizing reverse osmosis technology, product
water storage, two pump stations, and 24- to 48-inch diameter product water
transmission pipelines of up to 10 miles in length. The facility would utilize
existing AES intake and outfall pipelines for facility operations.
The project proposes to implement a seawater desalination plant producing
about 50 MGD of potable water. The facility would intake raw seawater from
the Pacific Ocean through the existing AES HBGS intake line, purify it utilizing
9/19/2002
reverse osmosis technology, discharge brine water through the existing AES
Draft EIR
outfall, and deliver potable product water to the regional water distribution
system. Off-site components include a water transmission pipeline alignment
extending into the City of Costa Mesa and booster pump station with an
unincorporated portion of Orange County.
The project consists of the construction and operation of a 50 MGD seawater
desalination facility within the City of Huntington Beach. The facility would
consist of seawater intake pretreatment facilities, a seawater desalination plant
utilizing reverse osmosis technology, product water storage, two pump
4/5/2005
stations, materials storage tanks, and 42- to 48-inch diameter product water
Recirculated
transmission pipeline possibly up to 10 miles in length in Huntington Beach
Draft EIR
and Costa Mesa. The facility would utilize existing AES HBGS seawater intake
and outfall pipelines for its operations. The proposed desalination facility is
located on an 11-acre portion of the 22-acre HBGS facility located at 21730
Newland Street, off Pacific Coast Highway.
Construction and operation of a 50 MGD seawater desalination facility that
would provide potable drinking water for use by residents and businesses of
Orange County. The project includes a 10,120 square foot (sq. ft.)
administration building, a 38,090 sq. ft. reverse osmosis building, a 36,305 sq.
ft. product water storage tank, and miscellaneous accessory structures on an
11 acre lease area. The proposed improvements include up to 10 miles of
water transmission lines, which are in Huntington Beach and Costa Mesa, and
1 mile of which will be within the Coastal Zone, to connect to an existing
3/17/2006
regional transmission system in Costa Mesa and two off-site pump stations,
Notice of
one in unincorporated Orange County and one in the City of Irvine. The project
Determination
also includes site remediation, and perimeter landscaping and fencing along
Newland Street and Edison Avenue. The desalination facility would withdraw
source water from the existing permitted AES HBGS discharge pipeline, purify
it utilizing reverse osmosis technology, and discharge concentrated seawater
back to the existing HBGS's outfall for dilution with the remaining screened
condenser cooling water, which then discharges back into the ocean. The
project's product water will be delivered to the distribution system and will be
available on a wholesale basis.
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Table I-1. CEQA Lead Agency Review of the HB Desalination Plant
by the City of Huntington Beach
Document

5/5/2010
Subsequent
EIR

6/17/2010
Subsequent
EIR

8/24/2010
Final
Subsequent
EIR

11/4/2010
Notice of
Determination

Project Description (as stated in CEQANet [www.ceqanet.ca.gov/])
The project consists of the construction and operation of a 50 MGD seawater
desalination facility within the City of Huntington Beach. The facility would
consist of seawater intake, pretreatment facilities, a seawater desalination
plant utilizing reverse osmosis technology, post-treatment facilities, product
water storage, pump stations, chemical storage tanks, electrical substation,
and product water transmission pipeline options in the cities of Huntington
Beach, Westminster, Fountain Valley, Garden Grove, Santa Ana, Irvine and
Newport Beach, and Costa Mesa. The facility would utilize existing AES HBGS
seawater intake and outfall pipelines for its operations. The proposed
desalination facility is located on a 13-acre site comprised of a portion of the
HBGS facility located at 21730 Newland Street, off Pacific Coast Highway and
a City owned parcel abutting the HBGS facility.
NOTE: Review Per Lead Agency for Recirculation of Only Section 4.10.
Please be advised that the City of Huntington Beach has determined to
recirculate Section 4.10 (Ocean Water Quality and Marine Biological
Resources) of the Draft Subsequent EIR for the Seawater Desalination Project
at Huntington Beach…. The project consists of the construction and operation
of a 50 MGD seawater desalination facility within the City of Huntington Beach.
The facility would consist of seawater intake, pretreatment facilities, a
seawater desalination plant utilizing reverse osmosis technology, posttreatment facilities, product water storage, pump stations, chemical storage
tanks, electrical substation, and product water transmission pipeline options in
the cities of Huntington Beach, Westminster, Fountain Valley, Garden Grove,
Santa Ana, Irvine and Newport Beach, and Costa Mesa. The facility would
utilize existing AES HBGS seawater intake and outfall pipelines for its
operations. The proposed desalination facility is located on a 13 acre site
comprised of a portion of the HBGS facility located at 21730 Newland Street,
off Pacific Coast Highway and a City owned parcel abutting the HBGS facility.
NOTE: FINAL The project consists of the construction and operation of a 50
MGD seawater desalination facility within the City of Huntington Beach. The
facility would consist of seawater intake, pretreatment facilities, a seawater
desalination plant utilizing reverse osmosis technology, post-treatment
facilities, product water storage, pump station, chemical storage tanks,
electrical substation, and product water transmission pipeline options in the
cities of Huntington Beach, Westminster, Fountain Valley, Garden Grove,
Santa Ana, Irvine and Newport Beach, and Costa Mesa. The facility would
utilize existing AES HBGS seawater intake and outfall pipelines for its
operations. The proposed desalination facility is located on a 13-acre site
comprised of a portion of the HBGS facility located at 21730 Newland Street,
off Pacific Coast Highway and a City owned parcel abutting the HBGS facility.
Construct and operate a 50 MGD seawater desalination facility within the City
of Huntington Beach. The facility would consist of seawater intake, pretreatment
facilities, a seawater desalination plant utilizing reverse osmosis technology,
post-treatment facilities, product water storage, pump stations, chemical
storage tanks, electrical substation, and product water transmission pipeline.

Source: CEQANet for SCH No. 2001051092 (www.ceqanet.ca.gov/).
Note: Text related to the offshore intake and discharge pipelines is underlined for emphasis.
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The 2010 FSEIR was not legally challenged. When an environmental impact report is
not legally challenged within the timeframe proscribed by CEQA, such document is
conclusively presumed to be in compliance with CEQA for the purpose of being relied
upon by a responsible agency. (Pub. Resources Code, § 21167.2).
California State Lands Commission: 2010
In October 2010, the Commission, acting as a CEQA responsible agency, reviewed and
considered the information contained in the City of Huntington Beach’s 2010 FSEIR,
and reached its own conclusion regarding the 2010 Project. The Commission adopted a
Mitigation Monitoring and Reporting Program, CEQA Findings, and a Statement of
Overriding Considerations, and approved an amendment to Lease PRC 1980.1
associated with the offshore components of the 2010 Project (Item 62, October 29,
2010; see Part I, Section I.3, Project Description, above). The 2010 lease amendment
was also not legally challenged.
California Coastal Commission (CCC): 2006 to Date
As noted in Supplemental EIR, Section 1.2, Summary of Other Agency Roles, in 2006
and again in 2010, the City of Huntington Beach approved coastal development permits
(CDPs) for the portions of the HB Desalination Plant located within the City’s Local
Coastal Program (LCP) jurisdiction. Both CDPs were appealed to the CCC. In 2006, the
CCC found that substantial issue existed with respect to Poseidon’s conformity to LCP
policies related to: protection of marine life, water quality, and environmentally sensitive
habitat areas; energy use and development; and adequate public services. In
November 2010, the CCC found substantial issue existed with the same LCP policies
as in the 2006 appeal as well as LCP policies for: wetlands protection; the facility’s land
use designation; public recreation; protection against seismic events and liquefaction;
growth-inducement; and mitigation to the maximum extent feasible.
In November 2013, CCC staff recommended conditional approval of a CDP, requiring
Poseidon to build a subsurface seawater intake system (instead of using the existing
HBGS seawater intake pipeline), unless information was provided showing the
infeasibility of subsurface intakes; however, Coastal Commissioners did not act on the
CDP (Poseidon withdrew its application). After the 2013 hearing, CCC staff and
Poseidon jointly convened an Independent Scientific Technical Advisory Panel (ISTAP)
to review the feasibility of subsurface intake options for the HB Desalination Plant,
including a more detailed analysis of offshore infiltration galleries, a subsurface intake
alternative eliminated from further consideration in the 2010 FSEIR. In November 2015,
following a multi-year two-phase review, the ISTAP (2015) submitted its Phase 2 Report
on the feasibility of subsurface intake systems at the Huntington Beach site. The ISTAP
Phase 2 Report concluded (pages 16-19): (1) a Beach Infiltration Gallery is technically
infeasible at the Huntington Beach location; (2) two construction methods (trestle and
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“float-in”) are feasible for constructing a Seafloor Infiltration Gallery; (3) the
environmental impacts of the SIG options would not likely prohibit their implementation;
(4) the open ocean intake option for a product capacity of 50 MGD may be economically
feasible in the near future, depending on outcome of negotiations with OCWD; (5) the
higher unit costs for the Seafloor Infiltration Gallery options significantly extend the
period of time before the unit cost could be comparable to costs of other available water
supplies; and (6) the Seafloor Infiltration Gallery option is not economically viable at
the Huntington Beach location within a reasonable time frame, due to high capital costs
and only modest reduction in annual operating costs compared to the open ocean
intake option.” To date, the CCC has taken no action on the ISTAP recommendations or
issued a CDP for construction and operation of the HB Desalination Plant.
Santa Ana Regional Water Quality Control Board (RWQCB): 2006 to Date &
State Water Resources Control Board (SWRCB): 2015-2016
As noted in Supplemental EIR, Section 1.2, Summary of Other Agency Roles, in
February 2012, the RWQCB renewed Order No. RB-2006-0034, National Pollutant
Discharge Elimination System (NPDES) No. CA80000403 (previously issued on August
25, 2006) for a 5-year period. Both the 2006 and 2012 Orders prescribed waste
discharge requirements (WDRs) for discharges from the HB Desalination Plant. The
2012 Order covered: information about the proposed HB Desalination Plant; effluent
limitations; receiving water limitations; monitoring and reporting requirements under the
NPDES permit; best management practices (BMPs) and pollution prevention;
specifications for construction, operations, and maintenance; a compliance
determination; and attachments related to the facility location, flow schematic, federal
standards, monitoring, minimum levels, and other requirements. The RWQCB did not
review the 2006 NPDES permit renewal pursuant to CEQA since such permits are
statutorily exempt from CEQA (Stats. 1972, ch. 1256).3
In 2015, the SWRCB analyzed the potential environmental impacts of using seawater
for desalination along the California coast in the Substitute Environmental Document
(2015 SED) for the Amendments to the Water Quality Control Plan for Ocean Waters of
California (Ocean Plan) Addressing Desalination Facility Intakes, Brine Discharges, and
Incorporating Other Non-Substantive Changes (Desalination Amendment). The 2015
SED analyzed possible intake and outfall options for desalination facilities and
recommended the use of certain technologies, subsequently detailed in the 2015 Ocean
Plan, Chapter III.M.2.d.
3

California Water Code section 13389 states: “Neither the state board nor the regional boards shall be
required to comply with the provisions of Chapter 3 (commencing with Section 21100) of Division 13 of
the Public Resources Code prior to the adoption of any waste discharge requirement, except
requirements for new sources as defined in the Federal Water Pollution Control Act or acts amendatory
thereof or supplementary thereto.”
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III.M.2.d(1)(c). If subsurface intakes are not feasible, the regional water board may
approve a surface water intake, subject to the following conditions:
i.

The [RWQCB] shall require that surface water intakes be screened. Screens
must be functional while the facility is withdrawing seawater.

ii. In order to reduce entrainment, all surface water intakes must be screened
with a 1.0 [millimeter] (0.04 [inch]) or smaller slot size screen when the
desalination facility is withdrawing seawater….
iv. In order to minimize impingement, through-screen velocity at the surface
water intake shall not exceed 0.15 meters per second (0.5 feet per second).
III.M.2.d(2)(a). The preferred technology for minimizing intake and mortality of all
forms of marine life resulting from brine discharge is to commingle brine with
wastewater (e.g., agricultural, municipal, industrial, power plant cooling water,
etc.) that would otherwise be discharged to the ocean.…
III.M.2.d(2)(b). Multiport diffusers are the next best method for disposing of brine
when the brine cannot be diluted by wastewater and when there are no live
organisms in the discharge. Multiport diffusers shall be engineered to maximize
dilution, minimize the size of the brine mixing zone, minimize the suspension of
benthic sediments, and minimize mortality of all forms of marine life.
The Desalination Amendment took effect as a new regulation on January 28, 2016.
In July 2016, RWQCB staff notified Poseidon that: (1) the 2012 Order is no longer valid;
(2) the proposed HB Desalination Plant is a "new" desalination facility pursuant to the
2015 Ocean Plan; and (3) the RWQCB requires a new Water Code section 13142.5,
subdivision (b) determination in accordance with the requirements of the 2015
Desalination Amendment. In its comment letter on this Draft Supplemental EIR,
RWQCB staff states (comment A9-1):
The Santa Ana Water Board is the agency responsible for issuing the National
Pollutant Discharge Elimination System (NPDES) permit for the discharge of brine
and other wastes from the Project to the Pacific Ocean and for making a
determination regarding the Project’s consistency with Water Code section
13142.5(b) (CWC section 13142.5(b)). Poseidon submitted to the Santa Ana Water
Board both a report of waste discharge and a request for a CWC section 13142.5 (b)
determination. Santa Ana Water Board staff, in consultation with State Water Board
staff, is currently reviewing this information, but has not yet determined whether the
Project, as proposed, utilizes the best available site, design, technology, and
mitigation measures feasible to minimize intake and mortality of all forms of marine
lime as required by CWC section 13142.5(b), and as further specified in the Water
Quality Control Plan for the Ocean Waters of California (Ocean Plan). Water Board
staff acknowledges that the analysis required by the Ocean Plan, in determining
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consistency with CWC section 13142.5(b), is separate and distinct from the
California State Lands Commission's (State Lands Commission's) analyses for the
[Supplemental EIR]; however, a CWC section 13142.5(b) determination is subject to
CEQA.
On August 28, 2017, RWQCB staff deemed complete Poseidon's application for a
Water Code section 13142.5, subdivision (b) determination and Report of Waste
Discharge (ROWD) for renewal/reissuance of the NPDES Permit for the proposed
Huntington Beach Desalination Project following Poseidon’s submission of over 100
technical reports, other documents, and responses to information requests. The results
of the RWQCB’s determination could result in changes, for which new CEQA or CEQA
functional equivalent analysis would need to be conducted, to Poseidon’s site (including
a facility site outside the PRC 1980.1 lease boundaries), design, technology, or
mitigation measures needed to conform to Water Code section 13142.5, subdivision (b).
CURRENT COMMISSION CEQA CHRONOLOGY AND DECISION-MAKING
PROCESS
The State CEQA Guidelines stipulate that an EIR must be prepared for any project
carried out or approved by a State or local public agency that may have a significant
impact on the environment. The Commission has determined that the Lease
Modification Project is a “project” as defined by CEQA (§ 21065) and the State CEQA
Guidelines (§ 15378) and that it may have a significant impact on the environment.
The Commission, in its role as a responsible agency under CEQA,4 chose to prepare a
supplement to the City of Huntington Beach’s certified 2010 FSEIR in response to
Poseidon’s application for the Lease Modification Project. Because Poseidon only
recently proposed to add screens and a diffuser to the offshore HB Desalination Plant
pipelines after and in response to the 2015 Desalination Amendment, the environmental
effects of these modifications were not analyzed in the certified 2010 FSEIR. Pursuant
to State CEQA Guidelines section 15163, subdivision (a), the “lead or responsible
agency may choose to prepare a supplement to an EIR rather than a subsequent EIR if:
(1) Any of the conditions described in Section 15162 would require the preparation of a
subsequent EIR, and (2) Only minor additions or changes would be necessary to make
the previous EIR adequately apply to the project in the changed situation.”
This Final Supplemental EIR focuses on the environmental impacts due to the minor
changes within the Commission’s lease area to the approved HB Desalination Plant
structures (intake and discharge pipelines) and operations (reduced intake water flow).
4

As CEQA lead agency for the HB Desalination Plant (2010 Project), the City of Huntington Beach has
the principal responsibility for taking action on the overall HB Desalination Plant and it conducted an
environmental review of the facility in the 2010 FSEIR. The Commission has responsibility for taking
action on the offshore portion of the HB Desalination Plant within its jurisdiction.
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The incremental effects of Poseidon’s proposed modifications are considered in this
Final Supplemental EIR in combination with the environmental effects identified in the
2010 FSEIR and the SWRCB’s 2015 SED. In addition, the Supplemental EIR considers
the combined impacts of the proposed offshore modifications and the onshore HB
Desalination Plant Project facilities and how the impacts from the landward portion of
the HB Desalination Plant Project, as analyzed in the 2010 FSEIR, may be altered by
the modifications proposed by the Lease Modification Project. This approach complies
with State CEQA Guidelines section 15163, subdivision (b), which provides that “[t]he
supplement to an EIR need contain only the information necessary to make the
previous EIR adequate for the project as revised.”
The following is a brief chronology of the CEQA review process associated with the
Lease Modification Project (see Supplemental EIR Section 1.3.3, Public Scoping).
•

November 18, 2016. The Commission issued a Notice of Preparation (NOP) of a
Supplemental EIR and Notice of Public Scoping Meeting to responsible and
trustee agencies and other interested parties (pursuant to Pub. Resources Code,
§ 21080.4 and State CEQA Guidelines, § 15082, subd. (a)). Through the NOP,
the Commission solicited comments on the Supplemental EIR’s scope during a
30-day comment period. More than 50 organizations and individuals provided
written or oral comments.

•

December 14, 2016. Commission staff held a scoping meeting at 4:00 p.m. in
the City of Huntington Beach. At this meeting, the public and interested agencies
were informed about the proposed Lease Modification Project and had the
opportunity to provide recommendations for the scope and content of the
environmental analysis.

•

May 26, 2017. The Commission issued a Notice of Availability/Public Hearing of
a Draft Supplemental EIR and released the Draft Supplemental EIR for at least a
45-day public review.

•

June 12, 2017. Commission staff held a noticed public meeting on the Draft
Supplemental EIR at 5:00 p.m. in the City of Huntington Beach. At this meeting,
the public and interested agencies had the opportunity to comment on the Draft
Supplemental EIR.

•

June 27, 2017. Commission staff extended the public review period an additional
2 weeks to July 27, 2017 (approximately 60 days total).

•

July through September 2017. In preparing this Final Supplemental EIR,
Commission staff obtained additional information as needed to respond to
comments, responded to all comments received (see Part II of this Final
Supplemental EIR Part II), and revised the Draft Supplemental EIR (see Part III).
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The Commission will use this Final Supplemental EIR as part of its review of the
proposed Lease Modification Project (a hearing on the Final Supplemental EIR and
possible action on the Lease Modification Project is anticipated in Fall 2017 [see
www.slc.ca.gov for meeting time and location]). The Commission must certify the
following pursuant to State CEQA Guidelines section 15090.
•

The Final Supplemental EIR has been completed in compliance with CEQA.

•

The Final Supplemental EIR was presented to the Commission in a public
meeting and the Commission reviewed and considered the information contained
in the Final EIR prior to considering the proposed Project.

•

The Final Supplemental EIR reflects the Commission’s independent judgment
and analysis.

If the Commission certifies the Final Supplemental EIR, the Commission must make
one or more written findings of fact for each significant environmental impact identified
in the document before it can approve the Lease Modification Project. Possible findings
are identified in State CEQA Guidelines section 15091.
•

The Project has been changed (including adoption of mitigation measures) to
avoid or substantially reduce the magnitude of the impact.

•

Changes to the Project are within another agency’s jurisdiction and have been or
should be adopted by such other agency.

•

Specific considerations make mitigation measures or alternatives infeasible.

If any impacts identified in this Final Supplemental EIR cannot be reduced to a level that
is less than significant, the Commission may issue a Statement of Overriding
Considerations for Project approval if specific social, economic, or other factors justify
the Project’s unavoidable adverse environmental effects. If the Commission certifies the
Final Supplemental EIR and approves the Lease Modification Project, mitigation
measures will be adopted as part of the approval and incorporated as lease conditions,
and the Commission will issue a Notice of Determination.
SUMMARY OF MAJOR CHANGES TO DRAFT SUPPLEMENTAL EIR
Changes to the Draft Supplemental EIR are summarized below.
•

In its comments on the Draft Supplemental EIR, Poseidon modified its Lease
Modification Project description, and now proposes to use stationary stainless
steel wedgewire screens instead of copper-nickel alloy wedgewire screens.
o Poseidon’s new APM-8 commits to use of stationary stainless steel
screens unless future data show, to the satisfaction of RWQCB, SWRCB,
and Commission staffs, that there are no significant adverse
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environmental impacts associated with copper leaching from copper-nickel
alloy screens that would violate Ocean Plan Water Quality Objectives.
o APM-8 requires screen maintenance to be performed via a boat-based,
air-burst system, which is expected to occur once every other month for
the stationary stainless steel screens.
o Use of stainless steel screens reduces the significance of Impact
OWQ/MB-5 from significant and unavoidable to less than significant.
o Copper-nickel alloy screens are consequently analyzed as a Lease
Modification Project alternative, not as part of the Project description.
•

Diffuser entrainment analysis considers a worst-case scenario of 100 percent
mortality associated with diffuser shear for CEQA impact determination not the
23 percent mortality relied on in the Draft Supplemental EIR.
o Comments received from RWQCB/SWRCB staffs state that the 23
percent mortality estimate (1) is based on a particular case of a single jet
discharging dense effluent oriented at an upwards angle of 60°; (2) does
not take into account different diffuser designs because the estimate is
purely a function of the discharge volume; and (3) is not a regulatory
provision in the California Ocean Plan.
o Entrained fish larvae estimates increased with use of the worst-case
scenario.
o MM OWQ/MB-7 is revised to account for 100 percent mortality from lethal
diffuser shear, and the associated Area of Production Foregone (APF) is
explained as a methodology in the analysis and included as fully
compensatory mitigation for all direct and indirect impacts to marine
biological resources, including special-status species. This reduces the
impact significance for OWQ/MB-7 from significant and unavoidable to
less than significant with mitigation.

•

Additional information is presented related to special-status species and the
methodology for determining presence or absence of adult, juvenile, and larval
stages for those organisms.

•

MM OWQ/MB-3a is revised to require Poseidon to return to the Commission,
instead of staff, if vibratory pile driving is deemed infeasible.

•

Greenhouse gas emission impacts from construction and operation of the Lease
Modification Project activities are analyzed, independent of APM-7. Impacts are
found to be less than significant, both individually and cumulatively, prior to the
implementation of any Applicant-Proposed Measures.

•

Additional text clarifies that the assessment of Lease Modification Project
impacts, when considered together with the impacts of closely related projects,
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takes into account the environmental resource affected, the distance between the
projects and the potential impact location (e.g. offshore, onshore, both), the
short-term, temporary nature of the Lease Modification Project construction
impacts, and the long-term magnitude of the Lease Modification Project
operational impacts.
REQUIREMENTS FOR RECIRCULATION
An EIR is required to be recirculated when significant new information is added to the
EIR after public notice but before certification. New information is not significant unless
the EIR is changed in a way that deprives the public of a meaningful opportunity to
comment upon a substantial adverse environmental effect of the project or a feasible
way to mitigate or avoid such an effect that project’s proponents have declined to
implement. Recirculation is not required when the new information clarifies or amplifies
or makes insignificant modifications in an adequate EIR. The primary examples of when
an EIR must be recirculated are identified below:
•

A new significant environmental impact would result from the project or from a
new mitigation measure. (State CEQA Guidelines, § 15088.5, subd. (a)(1).)

•

A substantial increase in the severity of an environmental impact would result
unless mitigation measures are adopted that reduce the impact to a level of
insignificance. (State CEQA Guidelines, § 15088.5, subd. (a)(2).)

•

A feasible project alternative or mitigation measure considerably different from
other previously analyzed would clearly lessen the significant environmental
impacts of the project, but the project’s proponents decline to accept it. (State
CEQA Guidelines, § 15088.5, subd. (a)(3).)

While the Final Supplemental EIR has been revised where appropriate to respond to
public comments, it does not contain any significant new information that would deprive
the public of a meaningful opportunity to comment upon a substantial adverse
environmental effect or a feasible way to mitigate or avoid such an effect. As discussed
in Section I.6, the major changes to the Draft Supplement EIR do not meet the threshold
for significant new information. Section III contains the revisions to the document.
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PART II. RESPONSES TO COMMENTS
INTRODUCTION
Consistent with State California Environmental Quality Act (CEQA) Guidelines section
15088, the California State Lands Commission (Commission or CSLC), as CEQA
responsible agency, has evaluated the comments on environmental issues received
from persons who reviewed the Draft Supplemental Environmental Impact Report (EIR)
prepared for the Seawater Desalination Project at Huntington Beach: Outfall/Intake
Modifications & General Lease – Industrial Use (PRC 1980.1) Amendment (Lease
Modification Project) and prepared written responses. The State CEQA Guidelines
further require the Commission to describe in its written response the disposition of
significant environmental issues raised (e.g., revisions to the proposed project to
mitigate anticipated impacts or objections). If the Commission’s position varies from
recommendations and objections raised in the comments, the agency must address the
major environmental issues raised and give details why any specific comments and
suggestions were not accepted.
Part II of this Final Supplemental EIR contains copies of comment letters, excerpts of
oral comments from the transcripts of the public meeting on the Draft Supplemental EIR
held by Commission staff on June 12, 2017, and the Commission’s responses. The
following comments on the Draft Supplemental EIR were received (see Table II-1).
•

Total
comment
letters
submitted
by
letter
or
email:
75
elected officials (9); agencies (9); organizations (32) (several organizations
submitted joint letters); public (23); and applicant (2)

•

Speakers who provided oral comments at June 12, 2017, public meeting: 11

•

Approximately 1,400 comments from letter-writing campaigns in support of or
opposed to the Lease Modification Project or desalination in Huntington Beach.

Section II.2 provides master responses to common significant environmental issues
raised. Section II.3 provides responses to individual comments.
•

Each commenter is assigned a unique comment set number (e.g., the nine
letters from elected officials are assigned ID numbers E1 through E9; the nine
agency letters are assigned ID numbers A1 through A9, etc.). Each comment set
includes all written and oral comments provided by that commenter.

•

Individual comments are assigned identification (ID) numbers, with each comment
numbered in the margins of the comment letter or oral comment transcript.

Part III contains the complete Final Supplemental EIR with revisions to the text of the
Draft Supplemental EIR.
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Table II-1
Written Comments Provided on Draft Supplemental EIR and
Comment Identification (ID) Numbers Used in this Final Supplemental EIR
Speaker
Comment IDs
at 6/21/17
Commenter
Set
Public
ID #
#
Meeting
Elected Officials (Local, State, Federal Offices)
City of Huntington Beach Mayor, Barbara Delgleize
—
E1 E1-1
City of Huntington Beach Councilman and Mayor Pro
—
E2 E2-1
Tem, Michael Posey
City of Huntington Beach Council Member, Patrick
—
E3 E3-1
Brenden
Orange County Board of Supervisors Chairwoman and
—
E4 E4-1
nd
Supervisor, 2 District, Michelle Steel
California Assembly, Assemblyman, 72nd District,
—
E5 E5-1
Travis Allen
California Assembly, Assemblymember, 74th District,
—
E6 E6-1
Matthew Harper
California State Senate, State Senator, 36th District,
—
E7 E7-1
and Senate Republican Leader, Patricia C. Bates
California State Senate, State Senator, 37th District,
—
E8 E8-1
John M.W. Moorlach
U.S. Congress, 48th Congressional District-CA, Dana
—
E9 E9-1
Rohrabacher, MC
Agencies (Local/Regional, State)
City of Huntington Beach Department of Community
—
A1 A1-1 to A1-3
Development
City of Huntington Beach Environmental Board
—
A2 A2-1 to A2-17
Irvine Ranch Water District
—
A3 A3-1 to A3-49
Santa Margarita Water District
—
A4 A4-1
South Coast Air Quality Management District
—
A5 A5-1 to A5-6
California Coastal Commission
—
A6 A6-1 to A6-15
California Fish and Game Commission
—
A7 A7-1 to A7-5
California Department of Parks and Recreation
—
A8 A8-1 to A8-3
Orange Coast District
Santa Ana Regional Water Quality Control Board and
—
A9 A9-1 to A9-35
State Water Resources Control Board
Tribes
None received
Organizations
Association of California Cities – Orange County
—
O1 O1-1
Banning Ranch Conservancy
—
O2 O2-1 to O2-4
Bolsa Chica Conservancy
—
O3 O3-1
Building Industry Association of So. California, Inc.
—
O4 O4-1
CalDesal
—
O5 O5-1
California Chamber of Commerce
—
O6 O6-1
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Table II-1
Written Comments Provided on Draft Supplemental EIR and
Comment Identification (ID) Numbers Used in this Final Supplemental EIR
Commenter
California Coastal Protection Network (meeting
speaker: Susan Jordan)
California Coastkeeper Alliance
California Coastkeeper Alliance et al. (Joint Letter 1)
• California Coastkeeper Alliance
• Orange County Coastkeeper, Inland Empire
Waterkeeper
• California Coastal Protection Network
• Residents for Responsible Desalination
• Natural Resources Defense Council
• Heal the Bay
• Sierra Club
• Surfrider Foundation
• AZUL
• Orange County Earth Stewards
• Coastal Environmental Rights Foundation
• Wholly H2O
• Southern California Watershed Alliance
• Oakviewcom UNIDAD
• Endangered Habitats League
• Environment California
• Food & Water Watch
• Seventh Generation Advisors
• Orange County Environmental Justice
• Santa Barbara Channelkeeper
• Amigos de los Rios - Emerald Necklace
• Environmental Justice Coalition for Water
California Coastkeeper Alliance et al. (Joint Letter 2)
with Attachments A through H
• California Coastkeeper Alliance
• Orange County Coastkeeper
• California Coastal Protection Network
• Residents for Responsible Desalination
• Natural Resources Defense Council
• Heal the Bay
• Surfrider Foundation
• Sierra Club Angeles Chapter
Friends of Harbors, Beaches and Parks
Huntington Beach Chamber of Commerce
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Speaker
at 6/21/17
Public
Meeting
Yes

Comment IDs
Set
#

ID #

O7 O7-1 to O7-6

—
—

O8 O8-1
O9 O9-1 to O9-15

—

O10 O10-1 to O1057

—
—

O11 O11-1 to O11-5
O12 O12-1
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Table II-1
Written Comments Provided on Draft Supplemental EIR and
Comment Identification (ID) Numbers Used in this Final Supplemental EIR
Commenter
Los Angeles/Orange Counties Building and
Construction Trades Council
Los Angeles County Business Federation
Millennials for New Water
National Latina Business Women's Association –
Orange County
Oakview ComUNIDAD et al. (Joint Letter)
• Oakview ComUNIDAD
• José Trinidad Castañeda III, Parks and Recreation
Commissioner
• Orange County Earth Stewards
• AZUL
• Mujeres de la Tierra
• Environmental Justice Coalition for Water
• Alliance of River Communities
Orange County Association of Realtors (meeting
speaker: Connor O'Neill)
Orange County Black Chamber of Commerce
Orange County Business Council
Orange County Coast Keeper (meeting speaker: Ray
Hiemstra)
Orange County Hispanic Chamber of Commerce
Orange County Realtors
Orange County Taxpayers Association
Orange County Water Independence, Sustainability
and Efficiency
Orange County Young Republicans
Residents for Responsible Desalination (meeting
speakers: Joe Geever and Merle Moshiri)
Residents for Responsible Desalination/Cabrillo
Wetlands Conservancy (meeting speaker: Mary Jo
Baretich)
South Orange County Economic Coalition (meeting
speaker: Wayne Brown)
Stanford Environmental Law Clinic, Deborah A. Sivas
Surfrider Foundation (meeting speaker: Staley Prom)
William C. Velasquez Institute, Antonio Gonzalez,
President (meeting speaker: Michelle Duman)
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Speaker
Comment IDs
at 6/21/17
Set
Public
ID #
#
Meeting
—
O13 O13-1 to O13-2
—
—
—

O14 O14-1
O15 O15-1 to O15-3
O16 O16-1

—

O17 O17-1 to O17-3

Yes

O18 O18-1

—
—
Yes

O19 O19-1
O20 O20-1
O21 O21-1

—
—
—
—

O22
O23
O24
O25

O22-1
O23-1
O24-1 to O24-2
O25-1 to O25-5

—
Yes (2)

O26 O26-1
O27 O27-1 to O27-9

Yes

O28 O28-1 to O2818

Yes

O29 O29-1 to O29-2

Yes
Yes

O30 O30-1 to O30-7
O31 O31-1 to O3127
O32 O32-1 to O32-4
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Table II-1
Written Comments Provided on Draft Supplemental EIR and
Comment Identification (ID) Numbers Used in this Final Supplemental EIR
Speaker
at 6/21/17
Public
Meeting

Commenter

Comment IDs
Set
#

ID #

Public (Individuals)
Mira Ballard
Suzanne Beukema
Henry Castignetti
Debbie Cook
Shirley Dettloff
Michael Grant, Michael Grant Construction Services
Carol Jean Hicks
Mary Julienne
Ed Laird, CEO, Laird Coatings
Ira Leibowitz
Bill McCarty
Debbie McCormick
Hildy Meyers
Linda Minko
Ken Normann
Carol Pilgrim
Joe Pusl
Joanne Rasmussen
Philip J.W. Roberts, PhD, PE
Dianna Sahhar
David J. Tanner
David Warga
Joan Wood
Support Campaign Form Letter
Opposition Campaign Form Letter
Applicant
Scott Maloni, Vice President, Poseidon Resources
(Surfside) LLC (Letter 1, 6/26/17)
Scott Maloni, Vice President, Poseidon Resources
(Surfside) LLC (Letter 2, 7/26/17)
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—
—
—
—
Yes
—
—
—
—
—
Yes
—
—
—
—
—
—
—
—
—
—
—
—
—
—

—
—

P1
P2
P3
P4
P5
P6
P7
P8
P9
P10
P11
P12
P13
P14
P15
P16
P17
P18
P19
P20
P21
P22
P23
P24
P25

P1-1 to P1-2
P2-1
P3-1
P4-1
P5-1 to P5-4
P6-1
P7-1
P8-1
P9-1
P10-1 to P10-5
P11-1
P12-1
P13-1
P14-1
P15-1
P16-1
P17-1
P18-1
P19-1
P20-1
P21-1 to P21-8
P22-1
P23-1
P24-1
P25-1 to P2525

AP1 AP1-1 to AP1132
AP2 AP2-1 to AP2-7
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MASTER RESPONSES (MR-1 THROUGH MR-8)
The master responses provided in Section II.2 address the many similar comments
received from multiple commenters on the Draft Supplemental EIR and, therefore, many
of the individual responses to comments (see Sections II.3 through II.7) refer back to
these master responses.
MR-1. Scope of the Commission’s Discretionary Action
This initial Master Response clarifies what discretionary actions the Commission may
take on Poseidon Resources (Surfside) LLC’s (Poseidon or Applicant) application to
amend Lease PRC 1980.1. Comments on the scope of the project analyzed in the
Supplemental EIR, the Commission’s continuing role as CEQA responsible agency,
piecemealing, and related topics are addressed in other master responses below.
Representative Comments (see Part III for all comments)
“Support” Campaign Letter (P24). The public benefit of this project is clear. The
Orange County Water District (OCWD) has expressed an interest in adding desalinated
water to its water portfolio so that it can protect the groundwater basin from the “boom
and bust” nature of our increasingly dry climate. The project will also reduce Orange
County’s dependence on imported water, which is more critical than ever.
“Oppose” Campaign Letter (P25). [S]ince 2010, the residents of Orange County have
dramatically reduced their cumulative demand for freshwater - despite significant
population and economic growth…. Whatever demand there was in 2010 has
dramatically changed.
As noted in Part I, Preface, and throughout the Supplemental EIR, the Commission
received an application from Poseidon in 2016 to amend existing Lease PRC 1980.1 to
install, within the lease footprint, wedgewire screens and a multiport diffuser on the
offshore ends of existing subsea pipelines and to reduce seawater intake volumes
(defined in the Supplemental EIR as the “Lease Modification Project”). The lease,
which the Commission authorized in 2010 (see Item 62, October 29, 2010),5 allows
Poseidon to use these pipelines for co-located and stand-alone desalination operations
without screens or a diffuser. Poseidon must obtain an amendment to the lease from
the Commission, and other agency approvals, to install the screens and diffuser.
The Commission’s practice is to work with applicants to process applications it receives
in a timely manner and to hear, at a noticed public meeting, such applications after the
required CEQA review has occurred. The Commission’s options for the proposed
offshore Lease Modification Project include: (1) decline to certify the Supplemental EIR,
5

Note: All previously considered Items considered by the Commission are available online at:
http://archives.slc.ca.gov/
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in which case no subsequent action on the proposed intake and discharge pipeline
modifications would be taken at this time; (2) direct staff to conduct additional CEQA
review (e.g., recirculate all or portions of the Final Supplemental EIR for additional
public review or prepare a Subsequent EIR); or (3) certify the Supplemental EIR and
approve or deny the Lease Modification Project. These options, or any variation thereof,
does not terminate Poseidon’s vested right to use the subsea pipelines for seawater
desalination, through August 7, 2026, as approved by the Commission in 2010. In
San Diego Navy Broadway Complex Coalition v. City of San Diego (2010) 185 Cal. App.
4th 924, 940, the court concluded that the city did not need to prepare a supplemental
EIR because the city lacked discretionary authority to address the potential
environmental concerns regarding global climate change. “Where an agency has no
authority to modify a project based on the analysis contained in the EIR, there is no
basis for requiring the agency to prepare an EIR.” (Id. at p. 938.) In a situation similar to
the matter before the Commission, the court reasoned that an agency should not be
required to prepare a supplemental EIR concerning an environmental issue over which
its discretionary authority does not extend to in light of the statutory presumption against
additional environmental review, Pub. Resources Code, § 21166. (Id. at p.938, 939.)
The Commission’s action in 2010 followed the discretionary action by the City of
Huntington Beach, as CEQA lead agency, to approve the onshore 50-million-gallon-perday (MGD) desalination facility (defined throughout the Supplemental EIR as the “2010
Project” or “HB Desalination Plant”). The City’s action occurred after it conducted
extensive environmental review from 2001 to 2010 (see Table I-1 in Section I, Preface)
and certified a Final Subsequent EIR (2010 FSEIR) that analyzed the whole of the 2010
Project (onshore and offshore including onshore potable water distribution). The
Commission considered the 2010 FSEIR in taking its separate action to approve the
portions of the 2010 Project located within the Commission’s jurisdiction. The 2010
FSEIR and 2010 Commission lease amendment were never subjected to legal attack.
Given Poseidon’s vested right in the form of Lease PRC 1980.1, and the minor
additions proposed (see master response MR-2, Lease Modification Project Scope), the
Commission’s discretionary action is limited to the Lease Modification Project
application, not the onshore 50 MGD HB Desalination Plant or any interest the Orange
County Water District (OCWD) may have in diversifying its water portfolio by adding
desalinated water or Groundwater Replenishment System water.
1) Any Commission discretionary action taken on the Lease Modification Project
would not affect the 2010 approval by the City for the onshore facility. Decisions
regarding current Project need, how desalinated water in Orange County may be
used and distributed onshore, consistency with Water Code section 13142.5,
subdivision (b), or consistency with the California Coastal Act (Pub. Resources
Code, § 30000 et seq.) must be appropriately made by the City of Huntington
Beach as CEQA lead agency, or by other applicable CEQA responsible agencies
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that have not issued current permits for the portions of the 2010 Project covered
by their respective authorities, including the OCWD, Santa Ana Regional Water
Quality Control Board (RWQCB), and California Coastal Commission (CCC).
2) A Commission discretionary action to approve or deny the proposed amendment
would not terminate Poseidon’s lease. Poseidon may continue to submit
applications for lease amendments, including any modifications authorized by
other agencies for the portion of the 2010 Project authorized under Lease PRC
1980.1, until the lease expires in August 2026.
MR-2. Lease Modification Project Scope
Commenters during scoping and on the Draft Supplemental EIR raised concerns about
the scope of the project analyzed by the Commission.
Representative Comments (see Part III for all comments)
Irvine Ranch Water District (A3). The DSEIR is a focused document that addresses
only the Outfall/Intake Components of the Current Desal Project6 on the legally flawed
theory that the scope of the DSEIR need only be commensurate with CSLC’s
jurisdiction and approval authority.
California Coastkeeper Alliance et al. (O10). [T]he Commission cannot … consider
the Lease Modification a separate “Project” when it is an integral part of a larger project
to build and operate a seawater desalination facility.
Stanford Environmental Law Clinic (O30). The Commission must, as a matter of law,
evaluate the proposed lease modification (as it did the original lease in 2010) as part of
the whole Project [the proposed regional desalination facility], not a separate, different,
or smaller project.
The Commission stands by its determination, provided in Supplemental EIR Section
1.4, Purpose and Scope of Supplemental EIR, that the proper project scope is that
provided in Supplemental EIR Section 2, Project Description. This scope encompasses
those activities proposed in Poseidon’s application to the Commission, specifically, the
proposed installation on subsea pipelines (pipelines that were approved for desalination
use in 2010) of wedgewire screens and a multiport diffuser. The argument that the
proposed modifications are selectively narrow and require a new complete review of the
50 MGD HB Desalination Plant Project approved in 2010 does not consider the
extensive environmental review that has already occurred, the Applicant’s vested rights,
the characteristics of the proposed modifications, and other considerations.
6

Defined by Commenter as “the 2010 Desal Project plus all modifications to that project since the 2010
FSEIR, including entirely new and different planned distribution and delivery system project components
for Project Water, new treatment technologies related to new and different Project Water end use
specifications, and modifications to the Outfall/Intake Components under consideration by the CSLC.”
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A. Prior Environmental Review and Roles of Other Agencies (2010 to 2017)
The HB Desalination Plant, including onshore components and offshore pipelines,
underwent extensive environmental review from 2001 through 2010 that culminated in
the certification of a Final Subsequent EIR by the City of Huntington Beach, as CEQA
lead agency (see Table I-1 in Section I, Preface). As a CEQA responsible agency, the
Commission acted in October 2010 and approved the portion of the 2010 Project within
the Commission’s jurisdiction (on 11.78 acres of tide and submerged lands), by
authorizing the use of the subsea pipelines for co-located and standalone desalination
operations (see Item 62, October 29, 2010). Although 7 years have passed since 2010,
Poseidon still needs approvals from several other agencies to build the HB Desalination
Plant (see Phase I Section I.4, “2010 Project” Environmental Review/Permitting
Chronology, and Supplemental EIR Section 1.2, Summary of Other Agency Roles).
•

A Coastal Development Permit (CDP) issued in 2010 by the City of Huntington
Beach pursuant to its Local Coastal Program was appealed to the CCC, which
has yet to take action on the portion of the desalination plant in the coastal zone.

•

In 2012, the Santa Ana RWQCB issued Poseidon a National Pollutant Discharge
Elimination System (NPDES) permit with findings that covered: information about
the project; effluent and receiving water limitations and monitoring and reporting
requirements; best management practices; specifications for construction,
operations, and maintenance; a Water Code section 13142.5, subdivision (b)
compliance determination; and other considerations. That permit expired prior to
construction of the plant and the RWQCB has not completed its new review of
Poseidon’s desalination facility’s consistency with Water Code section 13142.5,
subdivision (b), which now includes new standards adopted in 2015.7

•

The OCWD “has not reached any conclusions or made any decisions regarding
how desalinated [water] could be used by the District and distributed to the local
water community, so no specific conveyance and utilization option has been
formally selected.” (Letter from Michael R. Markus, General Manager, to The
Honorable Gavin Newsom, State Lands Commission, September 8, 2017.)

B. Relationship of Lease Modifications to Approved Lease and Minor
Additions/Changes to Lease (State CEQA Guidelines, § 15163, subd. (a)(2))
In July 2016, Poseidon applied to the Commission to amend Lease PRC 1980.1
consistent with the 2015 Desalination Amendment by placing screens and a diffuser on
7

In 2015, the State Water Resources Control Board (SWRCB) amended the California Ocean Plan to
address desalination operations. The SWRCB (2015a) conducted its own environmental review
associated with the 2016 Desalination Amendment in the Final Substitute Environmental
Documentation Amending the Ocean Plan Addressing Desalination Facility Intakes, Brine Discharges,
and the Incorporation of Other Non-Substantive Changes (2015 SED), which is incorporated by
reference throughout the Commission’s Supplemental EIR and included in Exhibit E2 of that document.
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the ends of the existing offshore pipelines within the approved lease boundaries. The
Commission reviewed Poseidon’s application consistent with the Permit Streamlining
Act (Gov. Code, § 65920 et seq.), and determined that: (1) Poseidon is in compliance
with its lease; (2) Poseidon has a vested right to use the pipelines for seawater
desalination until August 7, 2026; and (3) without the proposed modifications, Poseidon
would be unable to conduct stand-alone desalination operations consistent with the
2015 Desalination Amendment and its vested right to do so under PRC 1980.1.
The Commission has also determined that the technological modifications proposed by
Poseidon constitute “minor additions or changes [that] would be necessary to make the
previous EIR apply to the project in the changed circumstances.” (See State CEQA
Guidelines, § 15163, subd. (a)(2).) The “changed circumstances” applicable to the
Lease Modification Project as determined by the Commission are as follows:
•

The 2010 Project did not propose modifications to the existing subsea pipelines
on Lease PRC 1980.1; such modifications are now contemplated in Poseidon’s
new lease amendment application.

•

The 2010 FSEIR did not address potential significant impacts (e.g., to ocean
water quality and marine biological resources, air quality, greenhouse gas
emissions, and marine transportation) associated with construction activities in
the ocean offshore Huntington State Beach, which are required to install the
proposed wedgewire screens and multiport diffuser on the subsea pipeline ends.

The Commission based its determination of “minor additions or changes” on a
comparison between what the Commission previously authorized in Poseidon’s existing
lease (see Item 62, October 29, 2010) and what Poseidon seeks in its new application.
C. Scope of Similar Commission-Approved Projects
The activities contemplated in Poseidon’s application are similar in scope and utility to
the San Onofre Nuclear Generating Station (SONGS) Offshore Large Organism
Exclusion Device (LOED) Installation Project, for which the Commission adopted a
Mitigated Negative Declaration (MND) in 2012 (Item C78, October 19, 2012).8 In that
project, Southern California Edison Company was obligated to comply with Section
2.C.(1) of the SWRCB’s Once Through Cooling (OTC) Policy9 by installing two LOEDs

8

9

As described in the SONGS LOED project MND (www.slc.ca.gov/Info/CEQA/SONGS_LOED.html),
each LOED was a 64-foot square structure that would stand 19 feet in height, approximately 1 foot
above the top of the offshore intake structure velocity cap, and approximately 6 feet, 7 inches below the
surface of the water at mean lower low water level (i.e., lowest low tide). The four primary walls of the
structure were 36 feet long, and the shorter “corner” walls were just under 20 feet in length. The LOEDs
were designed to prevent the entrapment in the SONGS OTC intake structures of large marine
organisms (e.g., Pacific harbor seal, California sea lion, green sea turtle, and giant and large sea bass).
www.waterboards.ca.gov/water_issues/programs/ocean/cwa316/docs/amdplcy052512.pdf
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(one around each of the two Offshore Intake Structures at SONGS Units 2 and 3) during
a 12-week construction period. Although the project involved offshore construction on
existing pipelines much like the Lease Modification Project, the Commission believed
that a MND provided the appropriate level of environmental review. In preparing the
MND and approving the LOED project, the Commission analyzed only the impacts of
the proposed project, not the larger SONGS operational impacts. Here, the Commission
determined that a Supplemental EIR was appropriate because Poseidon’s application
introduced minor additions and changes to the existing offshore pipelines.
In 2008, the Commission approved the use of existing intake and outfall structures for a
desalination plant in Carlsbad. In the unpublished San Diego Coastkeeper v. California
State Lands Commission (2010) Cal. App. Unpub. LEXIS 9797, the appellate court
upheld the Commission’s action to not prepare a supplemental EIR and approve a lease
amendment for the desalination facility, which proposed to use the Encina Power
Station’s existing pipelines and cooling water in its desalination processes. The court
found that the environmental implications of a stand-alone desalination facility had
already been analyzed in an EIR certified by the City of Carlsbad, acting as CEQA lead
agency, and that the Commission’s action was supported by substantial evidence and
consistent with the CEQA statutory scheme. Although the HB Desalination Plant also
proposes to use existing HBGS pipelines for co-located and stand-alone operations, the
Commission determined, as discussed above, that Poseidon’s application introduced
minor additions or changes to these offshore pipelines that were not previously
analyzed in an EIR and, therefore, that a Supplemental EIR is required.
D. Summary
In summary, the Commission’s discretionary action would apply to a modification of
Poseidon’s current existing lease, and does not require a new review of the HB
Desalination Plant Project approved by the City of Huntington Beach in 2010. The
following factors were considered in this determination.
•

Poseidon's rights under the initial lease have vested, precluding a re-evaluation
of the earlier, final CEQA review (the Commission’s 2010 lease amendment
authorizes desalination operations on the lease premises under existing lease
terms whether or not the Lease Modification Project is approved at this time).

•

During application processing pursuant to the Permit Streamlining Act, CEQA
scoping, and preparation of the Supplemental EIR, the Commission consistently
treated Poseidon’s application as a request to modify a vested lease and as a
project that is subject to CEQA and permit-processing deadlines.

•

The Commission has reviewed the project before it in a limited way, by
comparing what had already been approved with what is being proposed within
the Commission’s jurisdiction.
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Such determination is consistent with Benton v. Board of Supervisors (1991) 226 Cal.
App. 3d 1467, 1476, which stated to do otherwise as determinative of the scope of the
project for purposes of CEQA review would constitute a triumph of form over substance,
and Fund for Environmental Defense v. County of Orange (1988) 204 Cal. App. 3d
1538, 1542-1548.
MR-3. Responsible Vs. Lead Agency & Supplemental Vs. Subsequent EIR
Commenters during scoping and on the Draft Supplemental EIR raised concerns that
the Commission must act as the lead agency (i.e., not continue as a responsible
agency) and must prepare a subsequent EIR that reanalyzes the entire HB Desalination
Plant Project approved by the City of Huntington Beach and Commission in 2010, not
just Poseidon’s proposed new intake and outfall Lease Modification Project.
Representative Comments (see Part III for all comments)
California Coastkeeper Alliance et al. (O10). When an EIR has been certified, but the
project has not yet commenced, CEQA imposes continuing obligations on public
agencies. In particular, CEQA requires a Subsequent EIR not a narrow Supplemental
EIR, where there are changes to a project, changes to circumstances under which it will
be taken, and/or new information available, such that new or more severe significant
impacts will result.
Stanford Environmental Law Clinic (O30). In proposing to approve a discretionary
lease modification nearly seven years after the Project was approved (but never
commenced), the Commission, as a matter of law, necessarily assumes CEQA “lead
agency” status for the Project, whether or not it wants to do so.
Irvine Ranch Water District (A3). CEQA requires preparation of new or subsequent
EIR because the 2010 Desal Project has fundamentally changed since 2010, and the
major changes to the 2010 Desal Project must be comprehensively analyzed consistent
with CEQA prior to or concurrently with review of the Outfall/Intake Components. The
2010 Desal Project relied on direct surface distribution of Product Water to the potable
delivery systems of Orange County retail water agencies (Surface/Potable Distribution
Components). The Current Desal Project [the 2010 Desal Project plus all modifications
to that project since the 2010 FSEIR ] is now proposed to distribute and deliver Product
Water by injecting it into the groundwater aquifer and blending it with higher quality
groundwater….
California Coastal Commission (A6). [I]n addition to evaluating these newly proposed
offshore Lease Modification Project components, the CEQA analysis [should] be
broadened and modified to address onshore project changes, changed circumstances,
and new information applicable to the Poseidon Project that have occurred or been
developed since the EIR was certified by the City of Huntington Beach in 2010.… In
addition, there is new information available today that was not available during the 2010
CEQA review. For example, there is new information and sources about sea level rise
(“SLR”) and new guidance on how to address SLR.
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A. Continuing Role as a Responsible Agency
In 2010, the Commission, acting as a responsible agency, complied with CEQA by
considering the 2010 FSEIR prepared by the City of Huntington Beach and reaching its
own conclusion to amend the lease to include the portion of the 2010 Project under its
jurisdiction. (State CEQA Guidelines, § 15096 subd. (a).) Such action provided
Poseidon with a vested right in the form of the executed lease. Responsible agencies
generally are limited to complying with CEQA by relying on the environmental document
prepared by the lead agency. (State CEQA Guidelines, § 15162, subd. (f).)
When Poseidon submitted the application to the Commission to modify the previously
approved lease, the question before the Commission was whether the previously
certified 2010 FSEIR retained some informational value, and if so, whether to proceed
under CEQA’s subsequent review provisions. (Friends of the College of San Mateo
Gardens v. San Mateo County Community College District (2016) 1 Cal.5th 937, 952.)
CEQA includes a strong presumption against requiring further environmental review
once an EIR has been prepared. Public Resources Code section 21166 states “no
subsequent or supplemental environmental impact report shall be required” unless one
of the triggering events listed in that section occurs. When a project has been subject to
environmental review and received approval, section 21166 limits the circumstances
under which a subsequent or supplemental EIR must be prepared.
In reviewing the proposed lease modifications, the Commission determined that the
2010 FSEIR retained informational value, except that the 2010 FSEIR did not
contemplate the offshore pipeline modifications. The Commission then determined a
Supplemental EIR, consistent with State CEQA Guidelines sections 15163, was
appropriate to make the minor additions and changes needed to make the 2010 FSEIR
adequate for the Commission’s consideration of the proposed changes for the lease
modification. State CEQA Guidelines section 15163, subdivision (a), specifically
contemplates a responsible agency can prepare a supplemental EIR.
The Commission did not become a lead agency simply because it found it necessary to
prepare additional environmental documentation. State CEQA Guidelines section
15096, subdivision (e) contemplates several options when a responsible agency finds
the final EIR prepared by the lead agency not adequate for its use. It states the
responsible agency must either:
1. Take the issue to court within 30 days after the lead agency files a notice of
determination;
2. Be deemed to have waived any objection to the adequacy of the EIR;
3. Prepare a subsequent EIR if permissible under section 15162; OR
4. Assume the lead agency role as provided in section 15052, subdivision (a)(3).
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Here, the Commission decided to proceed under CEQA’s subsequent review provisions
as an option explicitly authorized under CEQA Guidelines section 15096, subdivision
(e)(3), and prepare a supplemental EIR under section 15163 where it determined a full
subsequent EIR under section 15162 was not required.
Because the Commission already approved the portion of the 2010 Project under its
jurisdiction, Poseidon has a vested right in the form of an executed lease. As a
responsible agency, the Commission prepared a Supplemental EIR for the Lease
Modification Project. It is appropriate for the Commission to focus its review on the
modifications within Commission’s jurisdiction because CEQA does not require an
agency to review issues over which it has no discretionary authority. (See San Diego
Navy Broadway Complex Coalition v. City of San Diego (2010) 185 Cal.App.4th 924
[Court found that because the reviewing body's authority to shape the approval was
limited solely to issues of the project's design and aesthetics, it was not required to
prepare an EIR to examine other issues, such as the project's global climate change
impacts]; See also Friends of Westwood, Inc. v. City of Los Angeles (1987) 191
Cal.App.3d 259, 266 [“touchstone” of CEQA is whether the approval process involved
allows the agency to shape the project in a way that can respond to any of the concerns
which might be identified in an EIR]; Mountain Lion Foundation v. Fish & Game Com.
(1997) 16 Cal.4th 105, 116 [noting unless a public agency can shape the project in a
way that would respond to concerns raised in an EIR, such review would be a meaningless exercise].) Issues with upland operations such as changes in water distribution
were not included in Poseidon’s application to the Commission and are not located on
property managed by the Commission. Because the Commission’s authority is narrowly
tied to state-owned lands and resources and no approval is needed for modifications
made onshore, the Commission appropriately focused its environmental review to
proposed work on lands within its jurisdiction. If Poseidon seeks to modify the 2010
Project in ways outside of the Commission’s jurisdiction, those modifications will be
reviewed and vetted by other governmental agencies with broader regulatory authority.
B. Applicable Standard for Preparing a Supplemental EIR
Under Public Resources Code section 21166, subdivision (a), when an EIR has been
prepared for a project, no subsequent or supplemental EIR shall be required by the lead
agency or by any responsible agency, unless one or more of the following events
occurs: (a) substantial changes are proposed in the project which will require
major revisions of the environmental impact report. California Code of Regulations
section 15162, subdivision (a), further defines when this threshold has been met for
subsequent EIRs.
(a) When an EIR has been certified or a negative declaration adopted for a project,
no subsequent EIR shall be prepared for that project unless the lead agency
determines, on the basis of substantial evidence in the light of the whole record,
one or more of the following:
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(1) Substantial changes are proposed in the project which will require major
revisions of the previous EIR or negative declaration due to the involvement
of new significant environmental effects or a substantial increase in the
severity of previously identified significant effects (emphasis added);
(2) Substantial changes occur with respect to the circumstances under which the
project is undertaken which will require major revisions of the previous EIR
due to the involvement of new significant environmental effects or a
substantial increase in the severity of previously identified effects; or
(3) New information of substantial importance, which was not known and could
not have been known with the exercise of reasonable diligence at the time the
previous EIR was certified as complete, shows any of the following:
A. The project will have one or more significant effects not discussed in the
previous EIR;
B. Significant effects previously examined will be substantially more severe
than shown in the EIR;
C. Mitigation measures or alternatives previously found not to be feasible
would in fact be feasible, and would substantially reduce one or more
significant effects of the project, but the project proponents decline to
adopt the mitigation measure or alternative; or
D. Mitigation measures or alternatives which are considerable different from
those analyzed in the previous EIR would substantially reduce one or
more significant effects on the environment, but the project proponents
decline to adopt the mitigation measure or alternative.
Pursuant to State CEQA Guidelines section 15163, subdivision (a), the “lead or
responsible agency may choose to prepare a supplement to an EIR rather than a
subsequent EIR if: (1) any of the conditions described in Section 15162 would require
the preparation of a subsequent EIR, and (2) only minor additions or changes would be
necessary to make the previous EIR adequately apply to the project in the changed
situation.” In City of Irvine v. County of Orange (2015) 238 Cal. App. 4th 526, 539-40, the
court concluded that “the choice to proceed by way of a supplemental as distinct from a
subsequent EIR is a discretionary one” that will be upheld if there is any reasonable
basis for the agency’s determination. In Temecula Band of Luiseno Mission Indians v.
Rancho Cal. Water Dist. (1996) 43 Cal. App. 4th 425, 437, the court ruled that an agency
preparing a supplemental EIR “is specifically authorized to limit its consideration of the
later project to effects not considered in connection with the earlier project.”
Master response MR-2, Lease Modification Project Scope, addresses the Commission’s
determination with respect to the applicability of section 15163, subdivision (a)(2). With
respect to the applicability of subdivision (a)(1), in Bowman v. City of Petaluma (1986)
Final Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

October 2017
Page II-15

Part II – Responses to Comments

185 Cal. App. 3d 1065, 1081, the court said the applicable test was “whether the record
as a whole contains substantial evidence to support a determination that the changes in
the project were not so substantial as to require major modifications to the EIR.”
Bowman involved revisions to a traffic plan for a residential development with a certified
EIR. The city decided the threshold was not met to require a supplemental EIR and
prepared an addendum. Incidentally, the court found that the 17 percent increase in
daily trips from the modified project to be insubstantial. (Id. at 1079). The applicability of
section 15162 that “no subsequent EIR shall be prepared for that project” came into
play because in-depth review of the project had already occurred, the time for
challenging the sufficiency of the original EIR had long since expired, and the question
decided was that circumstances had not changed enough to justify repeating a
substantial portion of the process.
C. Comments Asserting “Changed Circumstances”
Several commenters state that a new subsequent EIR instead of a supplemental EIR
must be prepared because the 2010 Project has changed significantly since its approval
in 2010, as have the circumstances surrounding it. A frequently cited example of
“changed circumstances” is that new delivery options are under consideration by the
Project proponent and the Orange County Water District that would involve significant
impacts that were never considered in the original CEQA analysis.
Other than Poseidon’s application to implement the Lease Modification Project, neither
the City of Huntington Beach nor OCWD nor other entity to date has submitted detailed
proposed physical changes to the 2010 Project, including to the Project’s potable water
distribution system. Furthermore, the Lease Modification Project does not change the
onshore components of the desalination facility. As noted in master response MR-1,
Scope of the Commission’s Discretionary Action, the OCWD recently stated that it “has
not reached any conclusions or made any decisions regarding how desalinated [water]
could be used by the District and distributed to the local water community, so no specific
conveyance and utilization option has been formally selected.” (Letter from Michael R.
Markus, General Manager, to The Honorable Gavin Newsom, State Lands Commission,
September 8, 2017.) This statement is consistent with information presented in the
Supplemental EIR that:
Given the expected timeline for the [HB Desalination Plant's] permitting process,
OCWD has also concluded that it would not be prudent to begin an extensive
environmental analysis related to use of the desalinated water in OCWD's operations
and facilities, along with distributing the water to other agencies, prior to the approval
of the permits for the [Huntington Beach Desalination Plant]. Decisions by the
Regional Board and the other permitting agencies may result in new or different
information that could increase the cost of the desalinated water and/or modify
OCWD's plans for using and distributing the water. (Letter from Michael R. Markus,
OCWD General Manager, to Kurt Berchtold, Santa Ana RWQCB, March 20, 2017.)
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Based on this information, potential changes in the distribution of desalinated water
onshore by local or regional water agencies are speculative at this time and not
germane to the offshore Lease Modification Project before the Commission. CEQA
does not require analysis of speculative impacts, and the Commission need not prepare
a subsequent EIR to address environmental impacts of future actions that are uncertain,
such as an onshore desalinated water distribution system that may or may not differ
from the distribution system already evaluated in the 2010 FSEIR. (See Citizens for a
Sustainable Treasure Island v. City & County of San Francisco (2014) 227 Cal. App. 4th
1036, 1058.)
D. Comments Asserting “New Information” Exists Since 2010 FSEIR
Certification that Requires Preparation of a Subsequent EIR
CEQA provides that a subsequent or supplemental EIR is required if “[n]ew information,
which is not known and could not have been known at the time the environmental
impact report was certified as complete, becomes available.” (Pub. Resources Code, §
21166, subd. (c).) Examples of issues not addressed in the 2010 FSEIR certified by the
City of Huntington Beach include the need for the 2010 Project in light of recent water
conservation and water availability through the OCWD/Orange County Sanitation
District’s Groundwater Replenishment System, changes in ocean water quality
regulations with adoption of the 2015 Desalination Amendment, and onshore site
inundation associated with sea-level rise. In order to necessitate further environmental
review, new information must be of substantial importance and must show: (A) the
project will have one or more significant effects not discussed in the prior EIR; (B)
significant effects previously examined will be substantially more severe than shown in
the previous EIR; (C) mitigation measures or alternatives previously found infeasible
would in fact be feasible, and would substantially reduce one or more significant effects
of the project, but the project proponents decline to adopt the mitigation measure or
alternative; or (D) mitigation measures or alternatives which are considerably different
from those analyzed in the previous EIR would substantially reduce one or more
significant effects on the environment, but the project proponents decline to adopt the
mitigation measure or alternative. (State CEQA Guidelines, § 15163, subd. (a)(3).)
D.1 Project Need
Unlike the National Environmental Policy Act (NEPA), CEQA does not require a detailed
description of the “purpose and need” of the project. Rather, under CEQA, the Project
Description shall include a description of the project objectives, which helps to develop
of reasonable range of alternatives and aid in preparing the findings or statement of
overriding considerations. Here, the objectives of the Lease Modification Project before
the Commission are more narrowly focused on trying to meet obligations set forth in the
Desalination Amendment to the State Water Resources Control Board’s Ocean Plan
(see Section 2.2, Project Objectives). However, for background and informational
purposes, the Supplemental EIR included information about the broader HB
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Desalination Plant objectives. No more information on the objectives is required in the
Supplemental EIR to adequately evaluate the proposed changes involved in the
proposed lease modification before the Commission.
The Commission incorporated by reference into the objectives section of the
Supplemental EIR (see Section 2.2, Project Objectives) the “previously-approved need
for the HB Desalination Plant [Project],” as set forth in the 2010 FSEIR. The 2010
FSEIR identified the Huntington Beach Desalination Plant Project as one of several
local water projects currently being proposed to meet Orange County’s ongoing water
needs in four different ways (see 2010 FSEIR pages 3-79 through 3-80).
•

Provide Orange County with increased water supply reliability during times of
drought or during shortages in other water supplies

•

Replace imported water supplies that have been, and will be, lost by Orange
County to statewide and environmental needs

•

Provide a planned-for water supply source to accommodate Orange County’s
increasing water needs as shown in the water plans adopted by state, regional
and local water agencies

•

Provide a new water supply source, thus allowing operational flexibility in
managing the amount of groundwater pumped from underground aquifers. This
would assist in protecting the Orange County Groundwater Basin from seawater
intrusion and/or replace groundwater supplies lost to overdraft concerns

The OCWD/Orange County Sanitation District’s Groundwater Replenishment System is
now producing water for indirect potable reuse by purifying and injecting highly treated
wastewater that would have previously been discharged into the ocean (see description
in Supplemental EIR Section 3.2.4, Onshore Potable Water Distribution Pipeline).
However, the 2015 update of the OCWD’s Groundwater Management Plan identifies
new potable water produced at the HB Desalination Plant as a planned future water
supply (page 2-11) given a local and regional need based on limited imported water
supplies, declining Santa Ana River flows, and increased demand for water. Similar
information is provided in the City of Huntington Beach 2015 Urban Water Management
Plan (June 2016), which states “OCWD’s current Long-Term Facilities Plan…identifies
the [HB Desalination Plant] as a priority project and…the single largest source of new,
local drinking water available to the region” (page 7-3). The HB Desalination Plant water
supply is also identified in the Municipal Water District of Orange County (MWDOC)
Urban Water Management Plan 2015 Update and Orange County Water Reliability
Study, and the MWDOC has recently stated that the HB Desalination Plant Project is
“part of our [water management plan] to reduce our demand for imported water, thereby
strengthening our reliability and helping meet our goal of diversifying our water supply
portfolio.” (Letter from Robert J. Hunter, MWDOC General Manager, to Kurt Berchtold,
Santa Ana RWQCB, July 7, 2016.)
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These regional water reliability studies and similar correspondence identify Orange
County’s need for a diverse set of potable water supply options including the HB
Desalination Plant Project, as set forth in the 2010 FSEIR and incorporated by
reference in the Commission’s Supplemental EIR. This information does not constitute
new information of substantial importance or trigger the conditions in State CEQA
Guidelines, section 15163, subdivision (a)(3)(A)-(D). CEQA does not require more than
this information as part of the Project Description (see State CEQA Guidelines, § 15124,
subd. b).
D.2 2015 Desalination Amendment and 2014 and 2015 ISTAP Reports
Several commenters state that a new or subsequent EIR is warranted because the
SWRCB’s 2015 amendment to the Water Quality Control Plan for the Ocean Waters of
California (Desalination Amendment), which was adopted by the SWRCB on May 6
2015, and took effect as a new regulation on January 28, 2016, is a changed
circumstance, and that the ISTAP reports released in 2014 and 2015 constitute new
information (see Phase I, Section I.4.3, California Coastal Commission (CCC): 2006 to
Date, and Section I.4.4, Santa Ana Regional Water Quality Control Board (RWQCB):
2006 to Date & State Water Resources Control Board (SWRCB): 2015-2016).
Prior to approving the Desalination Amendment, the SWRCB prepared an Substitute
Environmental Document (2015 SED) that analyzed potential environmental impacts of
using seawater for desalination along the California coast (see master response MR-2,
Lease Modification Project Scope, under footnote 8). The 2015 SED, which is
incorporated by reference in the Supplemental EIR, analyzed possible intake and outfall
options for desalination facilities, and made recommendations for the use of certain
technologies. In approving the Desalination Amendment, the SWRCB added
considerations for intake and brine discharge technology including by requiring new or
expanded seawater desalination plants to use the best available, site, design,
technology, and mitigation measures feasible to minimize intake and mortality of all
forms of marine life. Based on the best available science, the Desalination Amendment
identified preferred technologies, including subsurface intake systems if feasible;
however, alternative methods can be used if subsurface intake systems are not feasible
at a particular site and are demonstrated to be as protective of marine life as the
preferred technologies. As excerpted from the Executive Summary of this Supplemental
EIR, the sections of the Desalination Amendment relevant to the proposed Lease
Modification Project state in part:
•

If subsurface intakes are not feasible, the regional water board…shall require
that surface water intakes be screened. Screens must be functional while the
facility is withdrawing seawater. (Chapter III.M.2.d(1)(c)(i).)

•

The preferred technology for minimizing intake and mortality of all forms of
marine life resulting from brine discharge is to commingle brine with wastewater
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(e.g., agricultural, municipal, industrial, power plant cooling water, etc.) that
would otherwise be discharged to the ocean.… Multiport diffusers are the next
best method for disposing of brine when the brine cannot be diluted by
wastewater and when there are no live organisms in the discharge. Multiport
diffusers shall be engineered to maximize dilution, minimize the size of the brine
mixing zone, minimize the suspension of benthic sediments, and minimize
mortality of all forms of marine life. (Chapter III.M.2.d(a), (b).)
Information on both the Desalination Amendment and ISTAP reports is provided in the
Supplemental EIR (see Sections 1.2.2, Santa Ana RWQCB Permitting Status, and
1.2.3, CCC Permitting Status). General Lease–Industrial Use PRC 1980.1, as amended
in 2010, provides Poseidon with a vested right to use the existing HBGS seawater
intake pipeline for co-located and stand-alone operations until 2026. In 2016, Poseidon
submitted a new application to the CSLC to amend PRC 1980.1 to install a screen and
a multiport diffuser on the seaward end of the HBGS seawater intake and discharge
pipeline, respectively, pursuant to Ocean Plan Chapter III.M.2.d as described above.
The Commission considered information from the 2010 FSEIR, 2014-15 ISTAP
Reports, and 2015 SED in evaluating alternatives to the Lease Modification Project. The
2010 FSEIR analyzed different intake technology alternatives (Section 6.4), including
vertical, slant and horizontal intake beach wells and subsurface infiltration gallery intake
systems. The 2010 FSEIR found that subsurface intakes were infeasible or more
impactful to the environment than the HB Desalination Plant as proposed (Section 6.4).
As described in this Supplemental EIR Section 5.3.4, Alternatives Eliminated from
Further Consideration, ISTAP Alternatives, the ISTAP reviewed the feasibility of
subsurface intake options for the HB Desalination Plant and concluded that alternative
subsurface intakes, while technically feasible, “were found not to be economically viable
at the Huntington Beach location within a reasonable timeframe, due to high capital
costs.” Regarding the analysis of slant wells in the ISTAP reports, both the ISTAP
Phase 1 Report and the 2010 FSEIR considered beach well intake alternatives. As
described in Supplemental EIR Section 5.3.3, Alternatives Eliminated from Further
Consideration, Alternatives Eliminated in the 2010 Final Subsequent Environmental
Impact Report, the 2010 FSEIR concluded that beach well intakes, including slant
intake wells, would have greater impacts to benthic and marsh habitat, public access,
aesthetics, geology and soils, hazards, and product water quality. Likewise, the Phase 1
ISTAP Report concluded that slant wells could potentially result in adverse groundwater
impacts. Because slant wells would not reduce or avoid any of the Lease Modification
Project’s significant impacts and would impact additional resource areas, the
Supplemental EIR eliminated slant wells from further detailed consideration. Ultimately,
the ISTAP Reports represent the opinions of the scientists that participated in the ISTAP
process. Other experts or scientists may have different opinions. As part of the CEQA
process, the Commission independently reviewed and analyzed these differing opinions
October 2017
Page II-20

Final Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

Part II – Responses to Comments

and concluded that the ISTAP Reports are an appropriate body of expert opinions and
information that may be used in the Supplemental EIR.
The Commission’s review of Poseidon’s application subsequently and properly focused
on technological modifications to the proposed surface intake method (screens and
diffuser) and analyzed these impacts in comparison to those impacts considered in the
2010 FSEIR (see Table 1-3, Considerations Relevant to the Supplemental EIR Scope).
As discussed in master response MR-2, Lease Modification Project Scope, the
Commission determined that only minor additions or changes to the 2010 FSEIR are
necessary to make the previous EIR adequately apply to the project in the changed
circumstances. The Lease Modification Project does not involve major revisions to the
HB Desalination Plant Project that would require major revision to the 2010 FSEIR.
The Santa Ana RWQCB, in coordination with the SWRCB, is the agency designated
under the Desalination Amendment to determine, on a project- and site-specific basis
and in consultation with the SWRCB, the best available site, design, technology and
mitigation measures for the HB Desalination Plant Project.10 As noted in Supplemental
EIR Section 1.2.2, Santa Ana RWQCB Permitting Status: (1) the RWQCB is currently
conducting the Water Code section 13142.5, subdivision (b) analysis in accordance with
the Desalination Amendment, the results of which could result in a change to
Poseidon’s site, design, technology, or mitigation measures needed to conform to the
Desalination Amendment; and (2) at such time as the RWQCB completes its Water
Code section 13142.5, subdivision (b) determination, if the RWQCB identifies any
changes, new CEQA or CEQA functional equivalent analysis would need to be
conducted pursuant to such action. The RWQCB’s responsibility for implementing the
requirements of the Ocean Plan and issuance of a NPDES permit is further defined in
its own comment letter (Comment A9-1), which states:
Water Boards staff acknowledges that the analysis required by the Ocean Plan, in
determining consistency with CWC [California Water Code] section 13142.5(b), is
separate and distinct from the California State Lands Commission’s … analysis for
the SEIR; however, a CWC section 13142.5(b) determination is subject to CEQA.
Such changes or alterations are within the responsibility and jurisdiction of the Santa
Ana RWQCB, not the Commission (see also State CEQA Guidelines, § 15091, subd.
(a)(2)). As such, the CSLC’s decision to prepare a Supplemental EIR at this time is
reasonable.

10

Water Code section 13142.5, subdivision (b) provides in part: “[f]or each new or expanded coastal …
industrial installation using seawater for cooling, heating, or industrial processing, the best available
site, design, technology, and mitigation measures feasible shall be used to minimize the intake and
mortality of all forms of marine life.”
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D.3 Sea-Level Rise
The Commission provides information on sea-level rise in Supplemental EIR Section
8.1, Climate Change and Sea-Level Rise Considerations, including recent information
not included in the 2010 FSEIR, because in addition to the environmental review
required pursuant to CEQA, a public agency may consider other information and
policies in its decision-making process. Specifically, in its 2016-2020 Strategic Plan, the
Commission recognizes the coastal management challenges posed by climate change
and sea-level rise in relation to its Public Trust responsibilities and commits to
incorporating strategies to meet these challenges in its analyses, planning, and
decisions. As stated in Section 8.1, Governor Brown’s Executive Order B-30-15
instructed all State agencies to take climate change into account in their planning and
investment decisions and to give priority to actions that build climate preparedness.
Please also note that the State of California released the final “Safeguarding California:
Reducing Climate Risk, an Update to the 2009 California Climate Adaptation Strategy”
(Safeguarding Plan) on July 31, 2014, to provide policy guidance for State decisionmakers, including the Commission, as part of continuing efforts to prepare for climate
risks. The 2014 Safeguarding Plan and the recently published draft 2017 update,11 to
which Commission staff contributed, describes dozens of recommendations to
safeguard ocean and coastal ecosystems and resources as part of its policy
recommendations.
The information provided in Section 8.1 includes estimates by the National Research
Council (2012) that, compared to year 2000 levels, the southern California region could
see up to 1 foot of sea-level rise by the year 2030, 2 feet by 2050, and possibly over 5
feet by 2100. The Commission also identifies that the City of Huntington Beach’s SeaLevel Rise Vulnerability Assessment (2014) “identifies assets that are vulnerable to
coastal flooding and inundation within the City’s designated Huntington Beach ‘planning
area,’ which would include the HB Desalination Plant.” Regarding climate change,
Section 8.1 also cites Tebaldi (2012) that along with higher sea levels, higher intensity
and more frequent precipitation events due to climate change will further impact coastal
areas, which in turn will likely result in increased wave run up, storm surge, and flooding
in coastal and near coastal areas.
Because the existing HBGS pipelines are submerged (at a depth of approximately 33
feet mean lower low water) and the proposed wedgewire screens and multiport diffuser
would also be submerged and located on the pipeline risers above the seafloor, the
inundation/flooding risk presented by sea-level rise is not a factor affecting the
Commission’s jurisdiction at this time and location, and until more is observed or known
about how climate effects alter sediments in the nearshore subtidal areas where the
11

http://resources.ca.gov/climate/safeguarding/
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facilities are located, any conclusions or statements about risks would be speculative.
Furthermore, Section 8.1 notes that “not enough is known about the potential climate
change-driven changes to seafloor sediment at the Lease Modification Project site to
draw conclusions about effects on the proposed intake screens and diffuser that
Poseidon proposes to install on the risers (towers) of the existing Huntington Beach
Generating Station (HBGS) subsea pipelines.”
As noted in California Building Industry Association v. Bay Area Air Quality
Management District, CEQA does not require an analysis of impacts the environment
has on a project, but rather impacts a project has on the environment. See 62 Cal. 4th
369, 378 (2015); see also Cal. Building Industry Assn. v. Bay Area Air Quality
Management Dist., 2 Cal. App. 5th 1067, 1077 (2016). Thus, under such circumstances,
while analysis of a proposed project’s impacts on sea-level rise is required under
CEQA, the reverse (analysis of potential sea level rise or coastal erosion on a proposed
project) is not, and as a result, the information and guidance related to sea-level rise
published since 2010 does not constitute new information of substantial importance or
trigger the conditions in State CEQA Guidelines, section 15163, subdivision (a)(3)(A)(D). Instead, the discussion of climate change and sea-level rise provided in the
Supplemental EIR is intended to provide the local/regional overview and context that the
Commission may consider in taking action on the proposed Lease Modification Project
as part of its Public Trust analysis and responsibilities under Executive Order B-30-15.
MR-4. Piecemealing
Several commenters accuse the Commission of piecemealing, or artificially and illegally
dividing a single, integrated project (i.e., the Huntington Beach Desalination Plant) into
segments (i.e., the Lease Modification Project proposed in Poseidon’s 2016 application
to the Commission and defined in the Supplemental EIR) so as not to reveal its full
extent.
Representative Comments (see Part III for all comments)
Irvine Ranch Water District (A3). Segmentation or “piecemealing” the environmental
review of the Current Desal Project violates CEQA. CEQA Guidelines, § 15378 (EIR
must evaluate the “whole of the action”). The purpose of the piecemealing prohibition is
to prevent segmented review focused on only certain project components resulting in:
(1) a failure to identify the severity of adverse impacts of the entire project as planned;
(2) a failure to identify and consider a reasonable range of alternatives to avoid or
reduce impacts of the entire project as planned; and (3) a failure to consider and
prescribe all feasible and available mitigation measures to reduce adverse impacts of
the entire project as planned.
California Coastkeeper Alliance et al. (O10). By defining an integral part of the whole
project as a separate “Lease Modification Project” when that separate project in and of
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itself would have no independent utility, the SLC is engaged in illegal “piecemealing” of
the project and its foreseeable adverse impacts.
Stanford Environmental Law Clinic (O30). The desalination facility has correctly been
defined as a single CEQA “project” for years, in a single EIR, and the activities that will
take place on trust lands under the Commission’s jurisdiction are an integral part of that
Project. The Commission’s new attempt to slice off the lease modification from the rest
of the Project and consider only that slice, in order to avoid considering the broader
impacts of significant Project changes and new information, is the quintessential
“piecemealing” or “segmentation” that the courts have long forbidden…. If Commission
staff believes that a portion of the Project – e.g., the water delivery system – is too
speculative or indeterminate to evaluate at this time, the proper remedy is to wait for
additional details from the Project proponent, not to illegally segment the impacts
analysis and approve a piece of the Project.
The concept of “piecemealing” under the CEQA, is where a public agency improperly
divides up a single project into smaller individual projects in order to avoid its
responsibility to consider the environmental impacts of the project as a whole. See
Sierra Club v. West Side Irr. Dist. (2005) 128 Cal.App.4th 690.
As noted in several comments, State CEQA Guidelines section 15378, subdivision (a),
states:
(a) "Project" means the whole of an action, which has a potential for resulting in
either a direct physical change in the environment, or a reasonably foreseeable
indirect physical change in the environment, and that is any of the following: …
(3) An activity involving the issuance to a person of a lease, permit, license,
certificate, or other entitlement for use by one or more public agencies.
Poseidon already holds a vested lease from the Commission for the 2010 Project. The
project currently proposed to the Commission, which requires a lease amendment, is
the Lease Modification Project as described in Section 2, Project Description. This
Supplemental EIR analyzes the entire modification request submitted to the
Commission. The Commission is reviewing this request as a single discretionary
decision.
In 2010, the Commission applied the definition of “project” provided in the State CEQA
Guidelines to the HB Desalination Plant when it issued a lease for the use of offshore
pipelines for co-located and stand-alone desalination operations through August 2, 2026
(see Item 62, October 29, 2010). The Lease Modification Project analyzed here is in
response to an amendment to the Ocean Plan that was adopted after the certification of
the 2010 Project. As stated in master response MR-2, Lease Modification Project
Scope, the Commission determined that the technological modifications proposed by
Poseidon constitute “minor additions or changes” to the previously certified 2010 FSEIR
to make it adequately apply to the approval action before the Commission. (See State
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CEQA Guidelines, § 15163, subd. (a)(2)). Common sense dictates that this more limited
discretionary action by the Commission does not require a new review of the entire HB
Desalination Plant Project approved in 2010. Therefore, the analysis of Poseidon’s
proposed technical modifications presented in this Supplemental EIR does not divide
the HB Desalination Plant into segments and hide its full extent.
The Supplemental EIR analyzes the entirely of the project before the Commission (the
Lease Modification Project). Furthermore:
•

The HB Desalination Plant has already undergone final CEQA review.

•

Poseidon's rights under the initial lease have vested, precluding a re-evaluation
of the earlier, final CEQA review.

•

During application processing pursuant to the Permit Streamlining Act, CEQA
scoping, and preparation of the Supplemental EIR, the Commission consistently
treated Poseidon’s application as a request to modify an already-permitted lease
and only as a new project for purposes of processing deadlines.

•

The Commission has reviewed the entire project before appropriately by
comparing what had already been approved with what is being proposed for
Commission action.

Such determination is consistent with Benton v. Board of Supervisors (1991) 226 Cal.
App. 3d 1467, 1477 (finding that a county properly limited its environmental analysis to
the incremental effects of the relocation of a proposed building on a winery) and
Temecula Band of Luiseno Mission Indians v. Rancho Cal. Water Dist. (1996) 43 Cal.
App. 4th 425, 437 (upholding a water district’s analysis of the incremental effects of a
pipeline modification).
The City of Huntington Beach analyzed a desalinated water delivery system in its 2010
FSEIR; any changes to this system are currently speculative. Pursuant to Water Code
section 13142.5, subdivision (b), the Santa Ana RWQCB also continues to evaluate
alternative sites, design, and technologies for the Huntington Beach Desalination Plant,
with no fixed date by which such evaluation would be completed (see Supplemental EIR
Section 1.2.2, Santa Ana RWQCB Permitting Status). For the Commission to delay
application processing to wait for additional details on an indeterminate project is
inconsistent with CEQA (which does not require a reviewing agency to wait until
speculative events occur before completing its environmental review), permitprocessing deadlines, and Commission established practice of working to process
applications in a timely manner prior to hearing such applications after CEQA review
(see master response MR-1, Scope of the Commission’s Discretionary Action).

Final Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

October 2017
Page II-25

Part II – Responses to Comments

MR-5. Diffuser Entrainment Mortality and Species Affected
Commenters on the Draft Supplemental EIR raised concerns about how the
Commission calculated the potential mortality of marine species from diffuser shear.
Representative Comments (see Part III for all comments)
Santa Ana RWQCB (A9). [Draft Supplemental EIR] Page 4-60. The State Water
Board's Final Staff Report Including the Final Substitute Environmental Documentation
Adopted May 6, 2015: Amendment to the Water Quality Control Plan for Ocean Waters
of California Addressing Desalination Facility Intakes, Brine Discharges, and the
Incorporation of Other Non-substantive Changes (Staff Report) contains an estimate
that 23 percent of the total water entrained in dilution is exposed to shearing-related
mortality. The 23 percent estimate is based on a particular case of a single jet
discharging dense effluent oriented at an upwards angle of 60°. The 23 percent
estimate does not take into account different diffuser designs because the estimate is
purely a function of the discharge volume. As indicated in Appendix F1, the shearingrelated mortality caused by a 6-port diffuser discharging at a lower velocity is likely to be
lower than the shearing-related mortality caused by a 2-port diffuser discharging at a
higher velocity. It is important to note that the 23 percent estimate contained in the
Staff Report is not a regulatory provision in the Ocean Plan [emphasis added].
The following paragraph on pages 115-116 of the [S]taff Report provides additional
information on assessing shearing-related mortality:
"Discharging through multiport diffusers would require an assessment of mortality
that occurs as a result of the increased salinity at the discharge and any shearingrelated mortality associated with the diffusers even though the effects will likely be
minimal from properly sited multiport diffusers (Foster et al. 2013; Bothwell comment
letter 2014). An owner or operator could use existing shearing data (see discussion
in section 8.5.1.2 above) that has been approved by the regional water board or
alternately, could elect to do their own diffuser entrainment modeling under the
guidance and approval of the regional water board. Empirical studies of diffuserrelated mortality are technically feasible and encouraged, but may be cost
prohibitive. As more studies are done, there will be more information available on
how to better estimate diffuser-related mortality in order to establish a performance
standard for alternative brine disposal technologies."
Therefore, this excerpt makes it clear that the applicable regional water board has
discretion to determine whether to use the 23 percent mortality estimate, or some other
estimate based on other existing shearing data. Water Boards staff is still evaluating
shearing-related mortality from the proposed diffuser design, so the Santa Ana Water
Board staff has yet to determine how shearing-related mortality should be assessed for
the Project. The SEIR should include a diffuser-specific analysis of shearing-related
mortality in the SEIR to determine whether the 23 percent mortality estimate is
appropriate. The Draft Supplemental EIR should not have used the assumption
that 23 percent of the total water entrained in dilution would be exposed to
shearing related mortality [emphasis added]; a project-specific analysis of the
proposed diffuser should be conducted to determine the correct percent.
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Dr. Philip Roberts (A19). The topic of shear-induced mortality by diffusers is an
emerging one, for which there are few scientific data or studies. None, for example,
address the brief exposure of organisms to turbulence as they traverse the jets. The
mechanistic relationships between turbulence and organism damage are speculative at
this point so conservative assumptions are warranted. It is important, however, not to be
overly conservative…. Ultimately, the issue here is simple and straightforward: Should
we assume 23% or 100% or some other fraction of entrained flow as subject to lethal
turbulence? For 60º nozzles, 23% is a reasonable estimate; for horizontal dense jets
dominated by momentum over most of their trajectory, it could approach 100%.
Santa Ana RWQCB (A9). [T]he estimates of mortality are based on data from a 200304 study. This data set is now 14 years old and will be 17 years old by the proposed
construction completion date for the facility. The SEIR should be revised to include an
analysis of the scientific validity of relying on a data set that is almost two decades old.
The Santa Ana Water Board intends to seek neutral third party review of the scientific
validity of relying on the 2003-04 data.
California Coastal Commission (A6). As part of the formal consultation the Regional
Board is conducting in its review of the Poseidon Project, we have prepared two
technical memoranda that review and critique the Poseidon entrainment data and
studies referenced in the [Draft Supplemental] EIR and that show substantially different
and higher annual entrainment impacts than identified in the [Draft Supplemental] EIR.
A. 23% vs. 100% Mortality
In preparing the Draft Supplemental EIR analysis on diffuser shear mortality, the
Commission staff:
•

Reviewed information from the Monterey Peninsula Water Supply Project Draft
EIR (SCH # 2006101004), which used a model developed by Dr. Phil Roberts in
its analysis of shearing associated with discharging brine and other substances,
commingled with wastewater, through the existing 170+ port diffuser currently
used by the Monterey Regional Water Pollution Control Agency.

•

Contracted with Dr. Pete Raimondi, who prepared the report contained in
Appendix F1 of the Supplemental EIR

•

Reviewed information provided by the Applicant’s technical experts, TWB
Environmental Research and Consulting and Michael Baker International, that
presented justification contained in Appendix F2 for why the Roberts model
should not be applied to the Lease Modification Project

•

Reviewed the SWRCB (2015a) SED, including information presented in
Desalination Plant Entrainment Impacts and Mitigation – Expert Review Panel III
(Foster et al., 2013; as cited in SWRCB 2015a), which is incorporated by
reference in this Supplemental EIR, that indicated in its general impact
assessment of desalination plants that larvae in 23 percent of the total water
entrained in dilution would be exposed to shearing related mortality
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As stated in Draft Supplemental EIR Section 4.1.4.2 (Ocean Water Quality and Marine
Biological Resources – Operational Impacts, Impact OWQ/MB-7: Impact to Special
Status Species Populations of Diffuser Operation):
In the absence of information justifying use of assumption number other than 23
percent for the proposed diffuser, the Commission is using this guidance from the
SWRCB when presenting estimates of diffuser entrainment.
The Commission appreciates the clarifying comments received from RWQCB staff,
including that the 23 percent estimate contained in the SED Staff Report is not a
regulatory provision in the Ocean Plan, as well as Dr. Roberts and has revised the Draft
Supplemental EIR accordingly. The Commission acknowledges that the applicable
regional water board, in this case the Santa Ana RWQCB, is the agency with discretion
to determine whether to use the 23 percent mortality estimate, or some other estimate
based on other existing shearing data.
In the absence of a determination by the RWQCB or a project-specific entrainment
mortality estimate from the proposed diffuser, for which experts provide contradicting
conclusions as what models may or may not be used to calculate such an estimate, the
Supplemental EIR is revised to conservatively assume a worst-case scenario that
larvae in 100 percent of the total entrained volume of diffuser dilution water would be
killed by exposure to lethal turbulence. Using the assumption that larvae in 100 percent
of the total entrained volume of diffuser dilution water would be killed by exposure to
lethal turbulence would encompass the mortality that would be estimated by any
project-specific analysis of the proposed diffuser; therefore, the Commission believes
using the 100 percent assumption represents a reasonable worst-case scenario for
CEQA impact analysis.
B. Use of Study Data
Sampling data from 2003-2004 (MBC and Tenera 2005) are used in the analysis
conducted in this Supplemental EIR for several reasons.
•

No significant, semi-permanent oceanographic changes (e.g., changes in ocean
currents) in the Southern California Bight have been documented since 20032004 to suggest any corresponding changes in planktonic spatial distribution
patterns since 2003-2004.

•

The 2003-2004 Huntington Beach entrainment study that is the source of the
2003-2004 data (MBC and Tenera 2005) was conducted consistent with Ocean
Plan protocols designed to account for variation in oceanographic or hydrologic
conditions and larval abundance and diversity such that abundance estimates
are reasonably accurate.
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Ocean Plan Protocol
The study period shall be at least 12
consecutive months.
Samples must be collected using a mesh
size no larger than 335 microns and
individuals collected shall be identified to
the lowest taxonomical level practicable.

2003-04 Data Sampling Method
Monthly sampling occurred for 12
consecutive months.
333-micron mesh nets were used
and macroinvertebrates were
identified to the lowest practicable
taxonomic level.

The 2003-2004 data were used in Poseidon’s Empirical Transport Model/Area of
Production Forgone (ETM/APF) calculations, which are considered in the analyses of
diffuser entrainment impacts presented in this Supplemental EIR. ETM/APF models are
based on risk of entrainment mortality. Risk is assessed as a measure relative
(proportion) to the population at risk (source water body). Source water body is
determined as a function of ocean currents and species life histories (larval period) and
habitat composition near to the intake and diffuser. As stated above, currents and
habitats have not changed substantially since 2004. ETM/APF should be robust to the
specific species sampled or when they are sampled so long as the species are
representative of the suite of species entrained and if the habitat characteristics and
transport factors (e.g., currents) are largely unchanged between periods.
APF is defined per Raimondi (2011) as follows: "The Area of Production Foregone is an
estimate of the area of habitat that, if provided, would produce the larvae lost due to
entrainment and therefore compensate for the impact." Furthermore, the APF relies on
representative taxa drawn from the entrainment sampling results. Therefore, it does not
directly assess the entrainment of all forms of marine life. Rather, by using taxa that
represent the variety of habitats that produced members of the entrained community,
the APF produces an estimated area of habitat that, if restored, would produce
comparable biological material to offset the production lost to entrainment. The APF
does not and cannot directly account for impacts to those taxa not included in its
calculation, but the habitat created would compensate for impacts to all forms of marine
life. As stated in the SWRCB’s SED (page 81), “This means that the average APF for a
small subset of species (e.g., 15–20 species) is characteristic of the much larger
community, even a community comprised of thousands of different types of organisms.”
Appendix E of the SED (page E-92) further states that APF models can translate ETM
results to help understand the scale of loss:
It is based on the idea that losses from environmental impacts can usually only be
estimated from a group of species and… provides a currency (i.e., habitat acreage)
that may be useful for understanding the extent of compensation required to offset
an impact. In APF the concern is more that each taxon is representative of other
taxa that are either unsampled (most invertebrates, plants and holoplankton) or not
analyzed (the vast majority of fish). In APF, the average loss across taxa then
represents the average loss across all entrained organisms. This is a fundamental
difference between APF and other economic based models... The underlying
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statistical-philosophic basis of APF addresses one of the most problematic issues in
impact estimation: the typical inability to estimate impact for unevaluated taxa.
In its comment letter on the Draft Supplemental EIR (Comment A6), the CCC staff
referred to, and the preparers of this Final Supplemental EIR reviewed, the CCC’s Draft
Technical Memorandum – Review and analysis of expected entrainment effects at and
near Poseidon’s proposed Huntington Beach Desalination Project (dated August 3,
2017). In its Draft Memo, the CCC staff provided a review of Poseidon's approach to
identifying expected entrainment rates at the proposed intake location. The CCC memo,
among other conclusions, states that with inclusion of Emerita (sand crab) in the
ETM/APF analysis, entrainment impacts would be substantially greater than those
presented in the Draft Supplemental EIR. At this time, neither the data in the Draft
Memo nor the conclusions about including Emerita in the ETM/ATP analysis have been
peer reviewed.
The ETM/APF calculations presented in Appendix F1 (Table 1 – Comparison of
Proposed Modifications with 2010 Analysis) and used in the Supplemental EIR are
based on Poseidon’s ETM/APF analysis. As stated above, the APF does not and
cannot directly account for impacts to those taxa not included in its calculation, but the
habitat created would compensate for impacts to all forms of marine life.
The Santa Ana RWQCB has the authority to review and judge the age of the data used
for the entrainment analyses by the Desalination Amendment and if additional species,
such as Emerita, should be included or excluded. At its discretion, the RWQCB may
permit the use of existing entrainment data to meet this requirement. In addition,
Mitigation Measure OWQ/MB7, Develop and Implement a Diffuser-Operation Marine
Life Mitigation Plan, requires Commission staff to coordinate its review of the DiffuserOperation Marine Life Mitigation Plan with RWQCB and CCC staffs ensuring that the
Diffuser-Operation Marine Life Mitigation Plan includes an APF that has been vetted by
these agencies. As discussed below, the Commission anticipates that the RWQCB will
review the data as part of its separate regulatory scheme pursuant to its Water Code
section 13142.5, subdivision (b) determination. However, for purposes of this
Supplemental EIR, the Commission has reviewed the data and has determined that it is
appropriate for the environmental analysis contained herein.
C. Third-Party Review
The Santa Ana RWQCB staff recently announced plans to initiate a neutral third-party
review of models and studies submitted by Poseidon as part of Poseidon’s application
to the RWQCB for a NDPES permit and determination regarding the HB Desalination
Plant’s consistency with Water Code section 13142.5, subdivision (b).
A critical component of Water Boards staff's consideration of the Water Code section
13142.5(b) determination application is the completion of a neutral third party review
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of certain models and studies submitted by Poseidon as part of its application. In
May 2017, Water Boards staff initiated discussions with Poseidon regarding this
neutral third party review and agreed to use a separate process to the Water Boards'
internal peer review process (more detail below) in order to expedite the process.12
For the past several months, Poseidon and Water Boards staff have diligently
worked with CONCUR, lnc.13 to initiate this neutral third party review in a timely
manner. While much progress has been made in terms of how the process will
function, Poseidon and the Santa Ana Water Board staff have reached an impasse
regarding selection of the neutral third party reviewers and the final questions for the
reviewers…. I have decided to seek this neutral third party review using the State
Water Board’s peer review process. (Letter from Hope Smythe, Executive Officer,
Santa Ana RWQCB, to Scott Maloni, Poseidon, September 12, 2017.)
On August 28, 2017, the Santa Ana RWQCB deemed complete Poseidon’s application
for the NPDES permit and Water Code section 13142.5, subdivision (b) determination.
Commission staff notes that a disagreement among experts over the potential
operational effects of the Lease Modification Project to marine biological resources may
exist as indicated in the Supplemental EIR (see, for example, Appendix F1, which
contains the conclusions of the Commission’s biological expert, Dr. Peter Raimondi, and
Appendix F2, which contains the conclusions of experts who assisted in the preparation
of Poseidon’s application to the Commission). The RWQCB’s neutral third-party review
may result in additional disagreement among experts over the models and studies
submitted by Poseidon as part of its RWQCB application. Pursuant to State CEQA
Guidelines section 15151, Standards for Adequacy of an EIR:
An EIR “should be prepared with a sufficient degree of analysis to provide decisionmakers with information which enables them to make a decision which intelligently
takes account of environmental consequences. An evaluation of the environmental
effects of a proposed project need not be exhaustive, but the sufficiency of an EIR is
to be reviewed in the light of what is reasonably feasible. Disagreement among
experts does not make an EIR inadequate, but the EIR should summarize the main
points of disagreement among the experts. The courts have looked not for perfection
but for adequacy, completeness, and a good faith effort at full disclosure.
On September 29, 2017, shortly before publication of this Final Supplemental EIR, the
Santa Ana RWQCB proposed a timeline for its third-party review pursuant to Ocean
Plan Chapter III.M.2.a, with a proposed completion date of late December 2017.
12

Chapter III.M.2.a.(1) of the State Water Board's Water Quality Control Plan for Ocean Waters (Ocean
Plan) provides that, in reviewing application materials for a desalination facility, a regional water quality
control board (regional water board) may "require an owner or operator to hire a neutral third-party
entity to review studies and models and to make recommendations to the regional water board."
13 Poseidon selected CONCUR (https://www.concurinc.com) to facilitate the third-party review process.
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Consequently, the review is outside the control of Commission staff, and the results of
the third-party review will likely not be received and analyzed until next year, may not
provide new information, and may result in additional disagreement among experts. For
the reasons provided above, the Commission believes that its use of a worst-case
scenario and 2003-2004 data is consistent with CEQA and the State CEQA Guidelines.
MR-6. Marine Protected Areas
Commenters on the Draft Supplemental Impact Report (SEIR) stated that the CLSC
failed to analyze potential impacts to Marine Protected Areas (MPAs).
Representative Comments (see Part III for all comments)
California Fish and Game Commission (FGC) (A7). FGC reiterates its support of
efforts to reduce impacts to marine resources by evaluating potential project impacts to
individual MPAs, the MPA network as a whole, and site-specific marine resources
during permitting and decision-making processes. [W]e urge SLC to require that
proposals for seawater desalination facilities avoid or minimize impacts to MPAs and all
marine resources through best available siting, design, and technology.
California Coastal Commission (A6). The 2010 CEQA review was completed before
MPAs were designated within the Southern California Bight. Several of these MPAs are
within source water bodies that would experience entrainment-related effects due to
Poseidon's proposed use of the power plant intake. Although Poseidon has stated that
the organisms originating in nearby MPAs represent a very small percentage of all the
organisms it expects to entrain, it is not yet clear whether those organisms represent a
much larger proportion of those originating in a particular MPA—that is, an MPA may
provide a relatively small number of the roughly 100 million organisms Poseidon would
entrain each year, but those entrained organisms may represent a relatively large
proportion of the organisms exported from the MPA to support California's marine life
ecosystems. We recommend the [Supplemental] EIR be revised to more fully evaluate
how the LMP would adversely affect the intended productivity and connectivity of the
affected MPA system.
California Department of Parks and Recreation (A8). While some impacts to Marine
Protected Areas (MPAs) have been taken into consideration, the effects that a reduction
of meroplankton and fish larvae would have on the complex biotic communities outside
the MPAs, particularly in the area immediately offshore of the existing plant at
Huntington State Beach (HSB), have not been addressed in the Draft Supplemental EIR
for the proposed project.
California Coastkeeper et al. (O10). [I]n recognition of the statutory and regulatory
purposes and goals of the MPAs, as well as its commitments under the MPA MOU, the
SLC should assess the Project’s impacts on the species, habitats, and ecosystems that
are located within the nearby MPAs; on the MPAs’ ability to function as a network; and
on the MPAs’ ability to provide long-term ecological and other benefits for California’s
marine ecosystems…. The Draft [Supplemental] fails to consider whether the project
might draw its source water from nearby MPAs, and, if so, what impact this might have.
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For reasons described in master responses MR-2, Lease Modification Project Scope,
and MR-3, Responsible vs. Lead Agency & Supplemental vs. Subsequent EIR, the
Commission is not required to reconsider its 2010 Findings for the HB Desalination
Plant in conjunction with the information on MPAs presented in Section 4.1.1.3, Marine
Protected Areas and Areas of Special Biological Significance [ASBS] of the
Supplemental EIR. Specifically, the Commission determines that the activities proposed
in the Lease Modification Project do not create a new or substantially more severe
significant impact due to the proposed pipeline changes, changed circumstances, or
new information.
One commenter states that the 2010 approval took place “before MPAs were
designated within the Southern California Bight.” In fact, MPAs did exist prior to 2010,
but were in the process of being updated pursuant to the Marine Life Protection Act of
1999. This Act directed the state to redesign and update its system of MPAs, using best
available science to increase coherence and effectiveness of MPAs and ensure they
are functioning as a sustainable “network” of reserves. Between 2004 and 2012, the
Fish and Game Commission completed the new MPA regulations for the entire coast
through a series of rulemaking efforts and associated environmental documents. The
South Coast Study Region, which includes the project area, was completed in
December 2010. One of the modifications in the updated regulations was to redesignate the Bolsa Chica State Marine Park as a State Marine Conservation Area.
Section 4.1.1.3 of the Supplemental EIR includes a map of MPAs and ASBSs and
identifies MPAs and ASBSs near the Lease Modification Project site; the map indicates
the nearest MPA to the Lease Modification Project is the Bolsa Chica State Marine
Conservation Area, which is approximately 4.3 miles northwest, and the nearest Area of
Special Biological Significance is located more than 9 miles southeast and down current
of the Project site. While the updated regulations for Southern California MPAs,
including at Bolsa Chica, are a consideration for the Commission pursuant to its Public
Trust responsibilities and its commitments under the Marine Protected Area
Memorandum of Understanding, the re-designation in itself does not constitute or give
rise to one of the triggers listed above, and therefore does not alter the Commission’s
2010 Findings of “less than significant impact” associated with impingement and
entrainment effects of the Huntington Beach Desalination Plant Project on marine
biological resources. Instead, the Commission appropriately evaluated and disclosed
the physical changes to the environment resulting from the proposed modifications to
the project, including the addition of the diffuser and screens.
As stated in master response MR-1 and throughout the Supplemental EIR, the
Commission’s current discretionary action applies to the Lease Modification Project, not
the Huntington Beach Desalination Plant Project. The Commission’s action in 2010
granted Poseidon a vested right to use the offshore pipelines for seawater desalination
as a co-located and stand-alone facility. The City of Huntington Beach’s certified 2010
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FSEIR found that impacts to marine organisms due to the potential entrainment
resulting from the Huntington Beach Desalination Plant Project:
…are relatively small, and would not substantially reduce populations of affected
species, or affect the ability of the affected species to sustain their populations.
Therefore, entrainment impacts would be less than significant.
Similarly, in its Findings approving the lease amendment required for the offshore
portion of the HB Desalination Plant, the Commission found that the impingement and
entrainment effects of the desalination plant on marine biological resources in regards
were “less than significant impact” (see Section 4.1.4, Ocean Water Quality and Marine
Biological Resources, Environmental Impact Analysis and Mitigation). In its 2015 SED,
the SWRCB (2015a) also reported:
A study was done to estimate impingement and entrainment at the Huntington
Beach standalone desalination facility using data from the Huntington Beach
Generating Station. Based on these estimations, the Huntington Beach facility intake
under stand-alone operation at 152 [million gallons per day (MGD)] (intake flow rate)
would result in an estimated average impingement of 0.3 [kilogram (kg)] (0.7 [pound
(lb)]) of fish and 0.1 kg (0.2 lb) of shellfish daily. No threatened or endangered
species are expected to be impinged. This rate of impingement was considered less
than significant. (City of Huntington Beach, 2010) Larval entrainment losses due to
operation of the project in the stand-alone operating condition are projected to affect
only a small fraction of the larvae within the source water (0.02−0.33 percent).
Impacts on marine organisms due to the potential entrainment resulting from the
project are relatively small, and would not substantially reduce populations of
affected species, or affect the ability of the affected species to sustain their
populations. Therefore, entrainment impacts would be less than significant. (City of
Huntington Beach 2010.)
This Supplemental EIR incorporates by reference the City’s 2010 FSEIR, the
Commission’s Findings of Less than Significant Impact, and the SWRCB’s 2015 SED.
As stated in master response MR-2, the Supplemental EIR analyzes the impacts of
those activities proposed in Poseidon’s new application to amend lease PRC 1980.1.
Those activities include a significant reduction in seawater intake volume, to 106.7
MGD—approximately 30 percent less source water than the 152 MGD volume
approved by the Commission in 2010—and the installation of wedgewire screens and a
multiport diffuser on the offshore ends to the subsea pipelines authorized for
desalination use in 2010. As noted in the Supplemental EIR (see also master response
MR-3, Responsible vs. Lead Agency & Supplemental vs. Subsequent EIR, Subpart
4D.2, 2015 Desalination Amendment and 2014 and 2015 ISTAP Reports, regarding
compliance with the Desalination Amendment), Poseidon’s application to amend its
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lease with the Commission was submitted in response to certain requirements of the
2015 Desalination Amendment, particularly the following Ocean Plan sections.
•

If subsurface intakes are not feasible, the regional water board…shall require
that surface water intakes be screened. Screens must be functional while the
facility is withdrawing seawater. (Chapter III.M.2.d(1)(c)(i).)

•

The preferred technology for minimizing intake and mortality of all forms of
marine life resulting from brine discharge is to commingle brine with wastewater
(e.g., agricultural, municipal, industrial, power plant cooling water, etc.) that
would otherwise be discharged to the ocean.… Multiport diffusers are the next
best method for disposing of brine when the brine cannot be diluted by
wastewater and when there are no live organisms in the discharge. Multiport
diffusers shall be engineered to maximize dilution, minimize the size of the brine
mixing zone, minimize the suspension of benthic sediments, and minimize
mortality of all forms of marine life. (Chapter III.M.2.d(a), (b).)

The Supplemental EIR (Section 4.1, Ocean Water Quality and Marine Biological
Resources) provides a robust analysis of potential impacts to marine organisms from
Lease Modification Project activities, which include those organisms that occur in and
outside of MPAs. Specifically, in Section 4.1.4.2, Ocean Water Quality and Marine
Biological Resources – Operation Impacts, the Supplemental EIR addresses the
potential for operation of the intake screens and discharge diffuser to have detrimental
effects on marine biological resources and ocean water quality. The focus of this
Supplemental EIR is on impacts to special-status species, pursuant to the significance
criteria listed in Section 4.3.1, Significance Criteria. To address potential significant
impacts to such species, the Supplemental EIR identifies Mitigation Measure OWQ/MB7, Impact to Special Status Species Populations of Diffuser Operation, which requires
compensatory mitigation of the area of production forgone (APF) as a result of diffuser
operation.
In response to comments received, several revisions to the Draft Supplemental EIR are
incorporated in this Final Supplemental EIR.
•

The Supplemental EIR is revised to clarify the assumption that some larval fishes
that originated from an MPA (likely Bolsa Chica, given its proximity to the
Project), may be present in Project impact areas.

•

The impact analysis for Impact OWQ/MB-7 in Section 4.1.4.2, Ocean Water
Quality and Marine Biological Resources, Operational Impacts, is revised to
clarify that the assessment of impacts to special-status species assumes that
larvae of affected species may be associated with MPAs and that the APF
considers and compensates for all direct and indirect entrainment impacts to all
organisms in the affected source water body because it considers both the
affected species itself and its contribution to the ecological community, and
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inherently considers special-status species, including those associated with
MPAs.
After consultation with RWQCB staff and the Commission’s expert, Dr. Peter Raimondi,
the Final Supplemental EIR also revises the following impact determinations:
•

Impact OWQ/MB-6: Impact to Special Status Species Populations of Intake Flow
Reduction (Compared to 2010 Project) and Use and Maintenance of Wedgewire
Screens: determined to be a less than significant impact

•

Impact OWQ/MB-7: Impact to Special Status Species Populations of Diffuser
Operation: determined to be a less than significant with mitigation

As noted in Section I.4.4, Santa Ana Regional Water Quality Control Board (RWQCB):
2006 to Date & State Water Resources Control Board (SWRCB): 2015-2016, in its
comment letter on this Draft Supplemental EIR (comment A9-1), RWQCB staff states
that the Santa Ana Water Board, not the Commission, “is the agency responsible for
issuing the National Pollutant Discharge Elimination System (NPDES) permit for the
discharge of brine and other wastes from the Project to the Pacific Ocean and for
making a determination regarding the Project’s consistency with Water Code section
13142.5(b) (CWC section 13142.5(b)).” This will include a determination or whether
Poseidon’s proposal for the entire Huntington Beach seawater desalination facility (not
simply the offshore modifications to the Commission’s 2010 lease) avoids or minimizes
impacts to MPAs and all marine resources through best available siting, design, and
technology.
MR-7. Cumulative Impacts
Commenters on the Draft Supplemental EIR raised concerns about the adequacy of the
cumulative effects analysis.
Representative Comments (see Part III for all comments)
California Coastkeeper Alliance et al. (O10). [S]ince certification of the 2010 SEIR,
there are numerous significant changed circumstances in the surrounding area that will
contribute to cumulative impacts from the Project, including the new schedules for
developing the Huntington Beach Energy Project, ASCON toxic landfill remediation, the
proposal to demolish and develop the adjacent Tank Farm property, and the OCWD’s
plan to develop alternative distribution systems from the proposed treatment plant
property. These substantially changed circumstances will create new cumulatively
significant adverse impacts and/or substantially change the impacts analyzed in the
2010 SEIR, including, but not limited to, cumulative air quality impacts already identified
by the SLC in this Draft SEIR….
The SLC is responsible for identifying and evaluating the cumulative impacts for the
entire Poseidon desalination facility. Substantial changes in the project, and substantial
changes to relevant circumstances, result in significant new impacts and/or a significant
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increase in the severity of the impacts identified in the 2010 SEIR. Yet the Draft SEIR
completely ignores and fails to analyze substantial changes in relevant topic areas – for
example: Geological Hazards, Biological Resources (terrestrial), Traffic & Parking, etc.
Since these changed circumstances are totally dismissed, the Draft SEIR excludes
important cumulative impacts. For example, but not an exhaustive list, the Draft SEIR
fails to document and analyze the cumulative Air Quality and GHG emissions during
simultaneous construction of the changes to both the offshore components [the socalled “Lease Modification Project”] and the onshore components of the project and
surrounding onshore developments, and how those emissions will be compounded by
new changes to traffic and parking. The Draft SEIR fails to identify significant changes
or analyze the foreseeable changes to the entire project and closely related projects,
and the cumulative impacts to the proposed project as a whole.
City of Huntington Beach Environmental Board (A2). In addition, it is our assertion
that the cumulative impacts of concurrent and neighboring projects: the upgrade of the
HBGS, the redevelopment of the adjacent property known locally as the “Tank Farm,”
the clean-up of the ASCON landfill Superfund site, as well as the revelation that treated
water is planned to be transmitted to the site after co-location operations cease, qualify
to require that “"[a]n EIR must analyze cumulative impacts whenever a proposed
project's individual impacts have the potential to combine with related impacts from
other projects to compound environmental harm….”
Irvine Ranch Water District (A3). The DSEIR fails to identify the Recharge Distribution
Components as a reasonably foreseeable future project for purposes of analyzing the
cumulative impacts of its approval of the Outfall/Intake Components. This error is
prejudicial because the adverse environmental impacts of implementing the 2010 Desal
Project, including the Outfall/Intake Components, when considered together with the
potential adverse environmental impacts of the Recharge Distribution Components, are
reasonably likely to result in cumulatively considerable ground and surface water quality
and water supply impacts, which the DSEIR failed to disclose…. Failure to include the
Recharge Distribution Components among the list of probable future projects and to
conduct, at a minimum, an analysis of potentially significant cumulative water quality
and water supply impacts associated with those components renders the DSEIR
inadequate.
For reasons described in master responses MR-1, Scope of the Commission’s
Discretionary Action, and MR-2, Lease Modification Project Scope, Poseidon's rights
under the initial lease have vested, precluding a re-evaluation of the earlier, final CEQA
review of the HB Desalination Plant Project (the Commission’s 2010 lease amendment
would continue to authorize desalination operations on the lease premises under the
terms of the existing lease whether or not the Lease Modification Project is approved at
this time). The Supplemental EIR incorporates by reference the certified 2010 FSEIR.
Construction and operation activities associated with the Lease Modification Project, as
described in Supplemental EIR Section 2, Project Description, can be summarized as
follows.
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Stage

Project
Location
component
Wedgewire
Approximately 1,650 feet
Screen
offshore, directly above existing
Installation
subsea intake pipeline tower

Construction

Diffuser
Installation

Both

Operation

Wedgewire
Screen
Maintenance

Diffuser
Maintenance

Timing

• Approximately 3-month
construction period
• Construction would occur after
or at same time as diffuser
installation
Approximately 1,500 feet
• Approximately 2-month
offshore, directly above existing
construction period
subsea discharge pipeline tower • Construction would occur
before or at same time as
diffuser installation
• Work conducted from an
• Maximum 5-month or 3-month
anchored derrick barge with
construction period (depending
barge-mounted crane
on if separate or concurrent
offshore construction)
• Components fabricated at an
off-site location, transported to • Work hours limited to between
the Port of Long Beach,
7 a.m. and 6 p.m.
loaded onto a support barge,
• Construction periods could
and taken by barge to the
overlap with land-based
installation site
construction of HB Desalination
Plant and offsite distribution
system pipeline/pump stations
Approximately 1,650 feet
• Every other month (six times
offshore, directly above existing
per year) for one day, two trips
subsea intake pipeline tower
may potentially coincide with
• One boat would anchor to
diffuser inspection trips.
gravity anchors near the
wedgewire screen manifold
• Divers use boat-based system
to connect compressed air
hose to each screen and air
burst biofouling material
Approximately 1,500 feet
• Quarterly (four times per year)
offshore, directly above existing
for one day, during diffuser
subsea discharge pipeline tower
inspection trips
and at the gravity anchors
• One boat would anchor to
gravity anchors near the outfall
• Divers manually scrape for
biofouling, as needed, during
inspection trips

This Supplemental EIR appropriately analyzes cumulative impacts, i.e., the change in
the environment which results from the incremental impact of the proposed short-term,
offshore Lease Modification Project when added to other closely related past, present,
and reasonable foreseeable probable future projects, consistent with State CEQA
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Guidelines section 15355, subdivision (b). Supplemental EIR Section 3, Cumulative
Projects, provides a detailed description of projects near the location of the proposed
Lease Modification Project site that are either reasonably foreseeable or are expected
to be constructed or operated during the Lease Modification Project life. As stated in the
Supplemental EIR (page 3-1), “[t]he cumulative projects study area for this
Supplemental EIR includes projects located in the immediate onshore, nearshore, and
offshore areas of the Huntington Beach coast …. This study area also includes the
offshore area between the Port of Long Beach … and Huntington Beach where marine
vessel traffic would occur.” Chapter 4 presents analyses of the cumulative impacts
associated with those projects and existing projects in conjunction with the proposed
Lease Modification Project. The Lease Modification Project impact assessment, when
considered together with the impacts of closely related projects, takes into account the
environmental resource affected, the distance between the projects and the potential
impact location (e.g. offshore, onshore, both), the short-term, temporary nature of the
Lease Modification Project construction impacts, and the long-term magnitude of the
Lease Modification Project operational impacts.
A. Environmental Disciplines Improperly Omitted
These comments suggest that the cumulative impact analysis presented in the
Supplemental EIR does not adequately evaluate the cumulative effects of the Lease
Modification Project because it did not present impact analysis for all environmental
disciplines analyzed in the 2010 Final EIR. These commenters essentially state that the
Supplemental EIR conducted an overly narrow review of the Project and its potential
cumulative effects by eliminating analysis of certain environmental disciplines.
The Supplemental EIR in Section 4.0 (No Impacts/Not Significant Impacts) clearly
documented the rationale for eliminating specific environmental disciplines from
evaluation in the Supplemental EIR. For example, the Supplemental EIR explained in
detail why no further analysis of Geology and Soils and Land Use and Planning was
required to supplement the 2010 FEIR. This narrowing of the scope for the cumulative
impact analysis follows the rationale defined in Section 4.0 and summarized in Table 401 (Environmental Issue Areas Analyzed), where 10 environmental disciplines are
described as being eliminated from analysis. Because none of the proposed changes to
the project would potentially impact these 10 environmental disciplines, there was no
need to analyze them in the cumulative impacts analysis. The purpose of a
Supplemental EIR is only to respond to the specific project changes, changes in
circumstances, or new information that triggered the need to prepare a further EIR.
B. Recharge Distribution Components and Distribution Pipeline
As several commenters pointed out, the Draft Supplemental EIR does not include
groundwater recharge among the list of probable future projects and does not,
therefore, analyze the potentially significant cumulative water quality and water supply
Final Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

October 2017
Page II-39

Part II – Responses to Comments

impacts associated with using desalinated water for groundwater recharge. Recharge
distribution fails to meet the standard of a “closely related” or “reasonably foreseeable
probable future” project identified in State CEQA Guidelines section 15355, subdivision
(b), according to the Orange County Water District (OCWD), which is the agency
“responsible for purchasing the [desalinated water from Poseidon’s proposed
Huntington Beach Desalination Plant Project] and for permitting, financing, constructing
and operating the necessary system to distribute the water to the local Orange County
water community.” (Letter from Michael Markus, OCWD General Manager, to The
Honorable Gavin Newsom, Commission Chair, September 8, 2017.)
These comments suggested that the cumulative project list included in the
Supplemental EIR was incomplete because it does not include the Recharge
Distribution Components or the distribution pipeline. However, consideration of either
potential water distribution systems is premature due to their speculative nature. A
cumulative impacts analysis is warranted only for projects that are reasonably
foreseeable, which is defined in the Supplemental EIR (Section 3.1, Methodology) as
those that were either proposed or approved at the time the Supplemental EIR analysis
was initiated (i.e., November 2016, when the Notice of Preparation was issued).
As explained in Supplemental EIR Section 3.2.4 (Cumulative Project List, Onshore
Potable Water Distribution Pipeline), the consideration of the distribution system as a
cumulative project would be inappropriate because in March 2017, the Orange County
Water District (OCWD) staff placed on hold any plans to begin an extensive
environmental analysis related to use of the desalinated water in OCWD's operations
and facilities, along with distributing the water to other agencies, prior to the approval of
the permits for the HB Desalination Plant.
This Final Supplemental EIR discussion in Section 3.2.4 applies equally to the potential
Recharge Distribution Components. Comment A3-48 relies on an OCWD presentation
that pre-dates the March 2017 letter referenced in Section 3.2.4. Given OCWD’s more
recent decision to hold off on plans to engage in environmental review of a distribution
system, the Supplemental EIR’s conclusion remains correct. Consideration of any
potential future recharge system or the consideration of a modified distribution pipeline
system (different from that analyzed in the 2010 FSEIR) is speculative, and not
appropriate for consideration as a cumulative project in this Final Supplemental EIR.
If OCWD proposes to construct and operate a distribution system different from the one
analyzed in the 2010 FSEIR, or Recharge Distribution Components, OCWD would
compete environmental review of these systems. This is consistent with the
Supplemental EIR’s statement in Section 1.2.5 (Summary of Other Agency Roles, City
of Huntington Beach and Orange County Water District): “Future CEQA analysis may
be needed to construct an onshore desalinated drinking water distribution system, for
example if a proposed system differs from the distribution system previously evaluated.”
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MR-8. Alternatives
Commenters on the Draft Supplemental EIR raised concerns about the adequacy of the
alternatives analysis.
Representative Comments (see Part III for all comments)
Irvine Ranch Water District (A3). The [Draft Supplemental] EIR fails to consider a
reasonable range of alternatives, even for the limited project consisting of Outfall/Intake
Components…. A new or Subsequent EIR must analyze a revised reasonable range of
alternatives in light of changes to the Desal Project and new information of substantial
importance to that Project…. The [Draft Supplemental] EIR fails to disclose the CSLC’s
rationale for selecting potentially feasible alternatives.
California Coastal Commission (A6). The [Draft Supplemental] EIR describes several
potentially feasible and less environmentally damaging alternatives that were
considered but eliminated from review. Two of those alternatives would have involved
extending the existing intake from about two to four kilometers further offshore to nearby
locations that would result in lower project entrainment rates…. We recommend that the
SEIR consider potential alternative intake locations, taking into consideration updated
analyses of potential entrainment effects.
California Fish and Game Commission (FGC) (A7). FGC encourages further
consideration of subsurface intakes for the Poseidon project proposal consistent with
the Ocean Plan Amendment. However, FGC questions the appropriateness or
necessity of siting a 50 million gallon a day desalination plant off Huntington Beach
given the availability of alternative sources of water to augment Orange County’s water
supply portfolio at a much lower economic and environmental cost.
California Coastkeeper Alliance et al. (O10). The State Lands Commission must
analyze the seawater intake preferred alternatives [and] alternative sites that may be
more feasible for subsurface intakes.
Residents for Responsible Desalination and Cabrillo Wetlands Conservancy –
Mary Jo Baretich (O28). The [Supplemental] EIR needs to thoroughly analyze
alternative sites that may be more feasible for preferred subsurface intakes, such as in
South Orange County where they need the water and the ocean floor is more conducive
to subsurface intake, and where there are no wetlands nearby with endangered and
threatened species of birds.
For reasons described in master responses MR-1, Scope of the Commission’s
Discretionary Action, and MR-2, Lease Modification Project Scope, Poseidon's rights
under the initial lease have vested, precluding a re-evaluation of the alternatives
analyzed in the earlier, final CEQA review of the HB Desalination Plant Project. The
Supplemental EIR incorporates by reference the certified 2010 FSEIR and SWRCB
2015 SED but the alternatives analyzed in this Supplemental EIR are alternatives to the
proposed Leased Modification Project.
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This Final Supplemental EIR Chapter 5, Section 5.2.1 presents the CEQA requirements
for alternatives, which are stated in State CEQA Guidelines, § 15126.6, subds. (a)-(d).
•

An EIR need not consider every conceivable alternative to a project but must
consider a reasonable range of potentially feasible alternatives that will foster
informed decision-making and public participation.

•

Alternatives discussion shall focus on alternatives to the project or its location
which can avoid or substantially lessen any significant effects of the project.

•

The range of potential reasonable alternatives to the project shall include those
that could feasibly accomplish most of the basic objectives of the project and
avoid or substantially lessen one or more significant effects. Factors used to
eliminate alternatives from detailed consideration include: failure to meet most of
the basic project objectives, infeasibility, or inability to avoid significant
environmental impacts.

•

An EIR shall include sufficient information about each alternative to allow
meaningful evaluation, analysis, and comparison with the project. If an alternative
would cause one or more significant effects in addition to those that would be
caused by the project as proposed, the alternative’s significant effects shall be
discussed, but in less detail than the proposed project’s significant effects.

CEQA’s requirements for alternatives (defined in State CEQA Guidelines, § 15126.6)
are summarized in Section 5.2.1, which defines the approach taken in the Supplemental
EIR. Section 5.2.2 explains the methodology used to identify, screen, and either retain
or eliminate each alternative. The Supplemental EIR need not consider alternatives that
are beyond the scope of the proposed lease modification analyzed in the Supplemental
EIR (see also master responses MR-1 and MR-2 above). Section 5.3.3 summarizes the
alternatives eliminated from consideration in the 2010 FSEIR. These alternatives
eliminated included alternative sites for the HB Desalination Plant, alternative ownership
and operation of the HB Desalination Plant, and alternative configurations of the
Desalination Plant at the Huntington Beach location. Table 5-2 summarizes the 2010
FSEIR alternatives that pertain to the intake and discharge components of the HB
Desalination Plant. The rationale for elimination of each alternative is presented in Table
5-2. While these alternatives were considered for evaluation in the Supplemental EIR,
each was ultimately eliminated from consideration for the same reasons presented in
the 2010 FSEIR. Section 5.3 also describes new alternatives eliminated from further
analysis: Intake Pipeline Extension and Two-port Diffuser. Section 5.3.4 summarizes
the results of the two ISTAPs convened by the CCC and Poseidon to evaluate
subsurface intake alternatives to open ocean intakes analyzed in the 2010 FSEIR.
Alternatives analyzed in the Supplemental EIR were selected based, in part, on their
potential to reduce the significant and unavoidable impacts of the Lease Modification
Project. Significant and unavoidable impacts defined in this Final Supplemental EIR are:
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•

Impact OWQ/MB-3: Impact to Special Status Species Populations and
Movement of Marine Mammal Species as a Result of Underwater Noise during
Construction

•

Impact AQ-1: Air Emissions from Construction

•

CMLTV-AQ-1: Cumulative Air Emissions from Construction

The conclusion of the alternatives analysis is presented in Section 6.5, Comparison of
Proposed Action and Alternatives and Environmentally Superior Alternative. Impacts of
the alternatives are analyzed in light of each alternative’s potential to reduce or
eliminate the significant impacts of the Lease Modification Project. A comparison of
alternatives is presented in the Table 6-2 of the Supplemental EIR. The severity of
effects for each analyzed impact is presented in Table 6-3.
A. Reasonable Range of Alternatives
Several commenters stated that the Supplemental EIR does not evaluate an adequate
range of alternatives. As a Supplemental CEQA document, the Supplemental EIR was
built on previously prepared and certified CEQA documents but limited in scope to the
proposed modifications under review. While the alternatives fully analyzed in the
Supplemental EIR included two alternatives and the No Project Alternative, the
Supplemental EIR also summarized previously considered alternatives in Section 5.3.2
and evaluated the comparative merits of additional alternatives described in Sections
5.3.1, 5.3.2 and 5.3.4. This information will be considered by the Commission in
decision-making process for the Lease Modification Project. As described above under
Alternatives Background, the identification of alternatives for the Supplemental EIR was
reasonably limited to those on Commission Lease Premises and those that would
reduce or eliminate any significant and unavoidable impacts related to the Lease
Modification Project. Also, as explained in Supplemental EIR Section 5.2.1, an EIR
need not consider every conceivable alternative to a project. The Lead Agency may
determine how many alternatives are required to consider a reasonable range.
B. Reconsider the Range of Alternatives in Light of New Information, Regional
Water Supply Alternatives, and Alternatives Outside the Commission Lease
Premises
Commenters note that there is additional information now available on water reliability in
Orange County, the potential recharge distribution system, and the potential distribution
system. Because the selection of alternatives is based in part on a potential alternative’s
ability to meet most basic project objectives, the commenters assert that the selection of
alternatives should be reconsidered.
The Commission believes that the alternatives defined in the Supplemental EIR present
a reasonable range, as required by CEQA. As noted, the selected alternatives pertain to
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proposed Lease Modification Project that is under review, specifically the proposed
installation of intake screens and a discharge diffuser system to the previously approved
lease and project analyzed in the 2010 FSEIR. Such alternatives represent changes
that could be made to the Lease Modification Project to avoid or lessen identified
significant impacts while still accomplishing the basic objectives of complying with the
Desalination Amendment. Because the new information is not within the scope of the
project being analyzed, it would be inappropriate to tailor the alternatives around it.
Other commenters state that other desalination plant sites and subsurface intakes
should be considered as alternatives. Supplemental EIR Table 5-2 in Section 5.3.3
explains the rationale for elimination of each of the alternatives eliminated in the 2010
FSEIR, including the alternative desalination plant site locations. Regarding
Desalination Amendment compliance and subsurface intake alternatives, the Santa Ana
RWQCB, not the Commission, is responsible for determining feasibility of subsurface
intakes and compliance with Water Code section 13142.5, subdivision (b), specifically
whether the Huntington Beach Desalination Plant Project, as proposed, utilizes the best
available site, design, technology, and mitigation measures feasible to minimize intake
and mortality of all forms of marine lime as required by section 13142.5, subdivision (b),
and as further specified in the Ocean Plan. As noted in other master responses above,
the Commission has already granted Poseidon a vested right to use existing subsea
seawater intake pipelines during desalination operations. In addition to Section 5.4.3,
the feasibility and viability of subsurface intakes are disclosed throughout the
Supplemental EIR. (See discussions in the following sections: Phase I, Section I.4.1,
California Coastal Commission (CCC): 2006 to Date; master response MR-3,
Responsible Vs. Lead Agency & Supplemental Vs. Subsequent EIR; and Supplemental
EIR Section 1.2.3, CCC Permitting Status.)
Various regional water supply alternatives to the provision of desalinated water include
an expansion of the OCWD/Orange County Sanitation District’s Groundwater
Replenishment System, and a deep aquifer recovery and treatment program. While
some aspects of this information may be new, these general water supply or distribution
options have been available to Orange County since before preparation of the
Supplemental EIR and do not require a change in the alternatives considered. Water
supply options other than water provided by the HB Desalination Plant may be
considered by OCWD in its role as the region’s water provider, but they are not
reasonable alternatives to the Lease Modification Project. Because these regional
alternatives and offsite alternatives are outside of the Commission’s jurisdiction and
unrelated to the specific issue of authorizing wedgewire screens and a multiport
diffuser, they are not within the scope of the Supplemental EIR.
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EXECUTIVE SUMMARY

1
2
3
4
5
6
7
8
9

The objective of this Executive Summary is to briefly describe the proposed Seawater
Desalination Project at Huntington Beach: Outfall/Intake Modifications & General
Lease–Industrial Use (PRC 1980.1) Amendment (Lease Modification Project). The
Executive Summary also discusses potential significant environmental effects that may
result from Lease Modification Project construction and operation, identifies mitigation
measures to avoid or minimize any significant environmental effects, and evaluates
alternatives to the proposed project.

10
11
12
13
14

The California State Lands Commission (Commission or CSLC) has prepared this
Supplemental Environmental Impact Report (EIR) in accordance with the California
Environmental Quality Act (CEQA; Pub. Resources Code, § 21000 et seq.). The Lease
Modification Project would amend a prior Commission authorization in October 2010.
The following history is relevant to understanding the scope of this Supplemental EIR.

15
16
17
18
19
20

•

21
22
23
24
25
26
27
28
29
30
31
32

In September 2010, the City of Huntington Beach (City), as CEQA lead agency,
certified a Final Subsequent Environmental Impact Report (2010 FSEIR) and
approved the construction and operation of the 50 million gallon per day (MGD)
Huntington Beach Desalination Plant (HB Desalination Plant or 2010 Project) at
a site adjacent to the AES Huntington Beach Generating Station (HBGS) in the
city of Huntington Beach, Orange County.
Before the HB Desalination Plant could be built, operate, or distribute potable
water, other agencies–including the Commission Santa Ana Regional Water
Quality Control Board (RWQCB), California Coastal Commission (CCC), and
local or regional water agencies–had to approve the portions of the 2010 Project
within their respective jurisdictions.

•

In October 2010, the Commission, as a CEQA responsible agency, approved an
application by Poseidon Resources (Surfside) LLC (Poseidon or Applicant) to
amend General Lease–Industrial Use PRC 1980.1 to use the HBGS’s seawater
intake and discharge pipelines for HB Desalination Plant operations (Item 62,
October 29, 2010). The lease covers 11.78 acres of tide and submerged land
offshore of the HBGS outside the City’s jurisdiction (see Figure ES-1). Under
PRC 1980.1, which has a 20-year lease term (through August 7, 2026):

33
34
35

o AES remains responsible for obligations pertaining to its use of the HBGS
intake and discharge pipelines for once-through cooling (OTC) (i.e., to
withdraw and discharge seawater used to cool the power plant generators)

36
37
38

o Poseidon has a vested right to operate the portion of the HB Desalination
Plant under the Commission’s jurisdiction and is responsible for
obligations pertaining to the 2010 Project’s use of the pipelines
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Figure ES-1. Lease Modification Project Location

Note: this Figure, which was Exhibit A for the Commission’s staff report in 2010 (Item 62, October 29,
2010), has been updated to correct the reference to the location of Beach Boulevard.
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•

1
2
3
4

In May 2015, the State Water Resources Control Board (SWRCB) adopted an
amendment to the Water Quality Control Plan for the Ocean Waters of California
(Ocean Plan) to address effects associated with the construction and operation
of seawater desalination facilities.1 This “Desalination Amendment” states in part:

5
6
7

o If subsurface intakes are not feasible, the regional water board…shall
require that surface water intakes be screened. Screens must be functional
while the facility is withdrawing seawater. (Chapter III.M.2.d(1)(c)(i).)

8
9
10
11
12
13
14
15
16
17

o The preferred technology for minimizing intake and mortality of all forms of
marine life resulting from brine discharge is to commingle brine with
wastewater (e.g., agricultural, municipal, industrial, power plant cooling
water, etc.) that would otherwise be discharged to the ocean.… Multiport
diffusers are the next best method for disposing of brine when the brine
cannot be diluted by wastewater and when there are no live organisms in
the discharge. Multiport diffusers shall be engineered to maximize dilution,
minimize the size of the brine mixing zone, minimize the suspension of
benthic sediments, and minimize mortality of all forms of marine life.
(Chapter III.M.2.d(a), (b).)

18
19
20
21
22
23
24
25
26

In 2016, Poseidon submitted a new application to the Commission to amend General
Lease–Industrial Use PRC 1980.1 to install a wedgewire screen and a multiport diffuser
on the seaward end of the HBGS seawater intake and discharge pipeline, respectively,
pursuant to the subdivisions of Ocean Plan Chapter III.M.2.d discussed above. In order
to review Poseidon’s lease amendment application in a timely manner, the Commission
prepared this Supplemental EIR in its continuing role as a CEQA responsible agency.
The Supplemental EIR is intended to provide the Commission with information required
to exercise its jurisdictional responsibilities with respect to the Lease Modification
Project, which will be considered at a separately noticed public hearing.

27

Poseidon continues to seek additional agency approvals, including:

28
29
30
31
32

•

A National Pollutant Discharge Elimination System (NPDES) permit
renewal/reissuance and a determination by the Santa Ana RWQCB, in
consultation with the SWRCB, that the HB Desalination Plant complies with
Water Code section 13142.5, subdivision (b), pursuant to the Desalination
Amendment

33
34
35

•

A coastal development permit (CDP) from the CCC (the CCC has also accepted
an appeal of a 2010 City-issued CDP and expects to consider the appeal and a
new CDP application from Poseidon at a future hearing)

1

www.waterboards.ca.gov/water_issues/programs/ocean/desalination/.
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5
6
7
8
9
10
11
12
13

The RWQCB is currently reviewing Poseidon’s HB Desalination Plant application
pursuant to Water Code section 13142.5, subdivision (b), which provides “[f]or each new
or expanded … industrial installation using seawater for cooling, heating, or industrial
processing, the best available site, design, technology, and mitigation measures feasible
shall be used to minimize the intake and mortality of all forms of marine life.” An
alternative site, design, or technology to Poseidon’s proposal and alternative and/or
additional mitigation measures could result from this review (the 2010 FSEIR also
considered alternatives to the 2010 Project). For example, as shown in Figure 1-4 in
Section 1, Introduction, the RWQCB, in coordination with the SWRCB and CCC, is
evaluating alternative sites to the 2010 Project, although Poseidon has not applied for
any alternative site. If the RWQCB identifies a site outside the PRC 1980.1 lease
boundaries pursuant to its section 13142.5, subdivision (b) determination, new or
additional CEQA or CEQA functional equivalent analysis would be required.

14
15
16

The information in this Supplemental EIR supplements, and incorporates by reference,
information from the following documents:

17

•

The 2010 FSEIR certified by the City in September 2010

18
19

•

Findings of the Commission as a CEQA responsible agency pursuant to State
CEQA Guidelines section 15091 (Item 62, October 29, 2010; Exhibit E1)

20
21
22
23
24
25

•

Final Staff Report Including the Final Substitute Environmental Documentation
Amending the Ocean Plan Addressing Desalination Facility Intakes, Brine
Discharges, and the Incorporation of Other Non-Substantive Changes (SED)
(SWRCB 2015a; Exhibit E2), which analyzed impacts associated with seawater
desalination facility construction and operation, including use of wedgewire
screens and multiport diffusers, as part of the Desalination Amendment 2

26
27
28
29
30
31
32
33

Pursuant to the 2010 City and Commission approvals, the HB Desalination Plant would
desalinate seawater under co-located operation (the HB Desalination Plant uses OTC
flow from the HBGS as source water) or stand-alone operation (after the HBGS ceases
OTC and shuts down its Unit 1 and Unit 2 generators, which is scheduled by December
31, 2020). Poseidon is seeking to amend its existing Commission lease to include the
following technology enhancements (see Figure ES-2) and operational modification to
reduce marine mortality rates:
•

34
35
2

Install four 1-millimeter wedgewire screens on the offshore end of the seawater
intake pipeline about 1,650 feet offshore to reduce entrainment and impingement

www.waterboards.ca.gov/board_decisions/adopted_orders/resolutions/2015/rs2015_0033_sr_apx.pdf
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Figure ES-12.

Lease Modification Project Wedgewire Screens and Diffuser
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1
2

•

Install a multiport duckbill seawater diffuser on the offshore end of the discharge
pipeline about 1,500 feet offshore to enhance brine mixing with seawater

3
4

•

Reduce seawater intake volume to 106.7 MGD (from a 2010 Project volume of
152 MGD)

5
6
7
8
9
10
11
12
13
14

If the RWQCB, pursuant to Water Code section 13142.5, subdivision (b), determines
subsurface intakes are not feasible and brine cannot be diluted by wastewater and there
are no live organisms in the discharge, Bboth the multiport diffuser and wedgewire
screens must be installed prior to operation of the HB Desalination Plant consistent with
Desalination Amendment requirements (see Ocean Plan Chapters III.M.2.d(1)(c)(i) and
III.M.2.d(a),(b)). Offshore Lease Modification Project construction activities are expected
to begin in late 2019 and be carried out 7 days a week between 7 a.m. and 6 p.m. (see
Table 2-4 in Section 2, Project Description). Installation of the diffuser system would
occur first and take approximately 2 months. Installation of the wedgewire screens
would occur afterwards, or concurrently, and take approximately 3 months.

15
16
17
18
19
20
21
22
23

The State CEQA Guidelines (§ 15126.6, subd. (a)) require an EIR to describe and
consider a range of reasonable alternatives to a project, or project location, which would
feasibly attain most of the basic objectives of the project. Project objectives identified in
the 2010 FSEIR are presented to explain the previously-approved need for the HB
Desalination Plant and to guide in developing and evaluating alternatives. Consistent
with the 2010 FSEIR and Poseidon’s executed lease, this Supplemental EIR
incorporates these objectives within the context of Poseidon’s application to amend
PRC 1980.1.) These objectives are:

24
25

•

Use proven technology to affordably provide a long-term, local, and reliable
source of water not subject to the variations of drought or regulatory constraints

26
27

•

Reduce local dependence on imported water and strengthen regional selfreliance

28

•

Contribute desalinated water to satisfy regional water supply planning goals

29
30
31
32
33

Poseidon’s objectives also include obtaining the necessary approvals from the Santa
Ana RWQCB (a determination that the HB Desalination Plant complies with Water Code
section 13142.5, subdivision (b), and issuance of a National Pollutant Discharge
Elimination System [NPDES] permit), the CCC (issuance of a CDP), and local or
regional water agencies such as the Orange County Water District (OCWD).
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4

Table ES-1 identifies the environmental issue areas discussed in the City’s certified
2010 FSEIR, those analyzed in Section 4 of this Supplemental EIR, and those found not
to be substantially affected by the Lease Modification Project.
Table ES-1. Environmental Issue Areas Analyzed
City’s 2010 FSEIR (by Section No.)
4.1 Land Use/Relevant Planning
4.2 Geology, Soils, and Seismicity
4.3 Hydrology, Drainage, and Storm Water
Runoff
4.4 Air Quality
4.5 Noise
4.6 Public Services and Utilities
4.7 Aesthetics/Light & Glare
4.8 Hazards and Hazardous Materials
4.9 Construction Related Impacts
(Hydrology and Water Quality; Air
Quality; Noise; Underground Utilities;
Aesthetics/Light and Glare; Hazards
and Hazardous Materials; Traffic;
Biological Resources; Cultural
Resources)
4.10 Ocean Water Quality and Marine
Biological Resources
4.11 Product Water Quality
4.12 Climate Change
Effects Found Not to be Significant
• Population and Housing
• Mineral Resources
• Agriculture and Forest Resources
• Several subsections of Hazards and
Hazardous Materials, Noise, and
Transportation/Traffic

This Supplemental EIR (by Section No.)
4.1 Ocean Water Quality and Marine Biological
Resources
4.2 Aesthetics/Light & Glare
4.3 Air Quality
4.4 Cultural Resources
4.5 Cultural Resources – Tribal
4.6 Greenhouse Gas Emissions
4.7 Hazards and Hazardous Materials
4.8 Noise and Vibration
4.9 Recreation
4.10 Transportation (Marine)
Other Commission Considerations
8.1 Climate Change and Sea-Level Rise
8.2 Environmental Justice
No Impact/Not Significant *
• Agriculture and Forestry Resources
• Biological Resources (Terrestrial)
• Geology and Soils
• Hydrology, Drainage, and Storm Water Runoff
• Land Use and Planning
• Mineral Resources
• Population and Housing
• Public Services
• Transportation/Traffic (onshore)
• Utilities and Service Systems (including
Product Water Quality)

* See discussion in Section 4, Environmental Setting and Impact Analysis.

5
6

Impacts within each affected environmental issue area are analyzed in relation to
pertinent significance criteria. Impacts are classified as one of five categories.
Significant and A substantial or potentially substantial adverse change from the
Unavoidable
environmental baseline that meets or exceeds significance criteria,
where either no feasible mitigation can be implemented or the impact
remains significant after implementation of mitigation measures
Less than
A substantial or potentially substantial adverse change from the
Significant
environmental baseline that can be avoided or reduced to below
with Mitigation applicable significance thresholds

Final Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

October 2017
Page ES-7

Executive Summary

Less than
Significant
Beneficial
No Impact
1
2
3
4
5
6
7
8

An adverse impact that does not meet or exceed the significance
criteria of a particular resource area and, therefore, does not require
mitigation
An impact that would result an improvement to the physical
environment relative to baseline conditions
A change associated with the project that would not result in an
impact to the physical environment relative to baseline conditions

Poseidon has identified one Applicant Proposed Lease Condition (APLC) to address
issues raised in the 2010 FSEIR and during public scoping about the structural integrity
of the discharge pipeline when operating with a diffuser or with concentrated brine
flowing through it (compared to existing conditions) and seven eight Applicant Proposed
Measures (APMs) to avoid or minimize potential impacts associated with the Lease
Modification Project (see full text in Table 4-02 in Section 4, Environmental Setting and
Impact Analysis).
APLC-1 Pipeline Integrity Assessment Inspection and Report

9
10

APM-1.

Offshore Construction Best Management Practices (BMPs) to Protect
Water Quality

11

APM-2.

Turbidity Minimization and Monitoring Plan

12

APM-3.

Spill Prevention and Response Plan

13

APM-4.

Workers Educational Training

14
15

APM-5.

Sensitive Marine Species Monitoring Plan and Best Management
Practices (BMPs) to Protect Marine Biological Resources

16
17

APM-6.

Anchoring, Riprap Reconfiguration, and Dredging Plan and Preclusion
Area Map

18

APM-7.

Energy Minimization and Greenhouse Gas (GHG) Reduction Plan

19

APM-8.

Composition and Maintenance of Wedgewire Screens

20
21
22
23
24
25
26
27

All but a few impacts of the Lease Modification Project, with implementation of all APMs,
would be (1) Less than Significant or (2) Less than Significant with Mitigation following
implementation of mitigation measures identified in this Supplemental EIR (see Table
ES-3 at the end of this Executive Summary for details). However, even after all feasible
MMs are applied, the Lease Modification Project is expected to have Significant and
Unavoidable impacts associated with:
•
•

Ocean Water Quality and Marine Biological Resources (see Section 4.1)
Air Quality (see Section 4.3)

28
29

ThreeFour alternatives were selected for evaluation in this Supplemental EIR.
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4

•

No Project Alternative. The existing Lease would remain in effect. The impacts
of the 2010 Project analyzed in the 2010 FSEIR would occur with no
modifications to the pipelines to add the diffuser and wedgewire screens.
Construction effects of installation would not occur.

5
6
7
8
9

•

Rotating Brush-Cleaned, Stainless Steel Wedgewire Screens Alternative.
Rotating wedgewire screens would be installed using the same methods as the
proposed wedgewire screens that would be cleaned manually or using a boatbased air-burst method. With use of these screens, the need for manual cleaning
would be greatly reduced.

10
11
12
13

•

Copper-Nickel Alloy Wedgewire Screen Alternative. Stationary screens
composed of a copper-nickel alloy would be installed using the same methods as
the proposed wedgewire screens. While this material would reduce the rate of
biofouling, the copper-nickel could leach into the surrounding water.

14
15
16
17
18

•

Six-Port Diffuser Alternative. A six-port diffuser with four 42-inch and two 30inch ports would be installed during co-located operations. The four 42-inch ports
would be closed to facilitate the transition to stand-alone operations. Diffuser
installation methods and intake modifications would generally be the same as the
proposed Lease Modification Project.

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Several alternatives were considered, but were determined to be infeasible or did not
clearly offer the potential to reduce significant environmental impacts. These
alternatives were screened from further evaluation in the Supplemental EIR and include
the following (refer to Section 5, Alternatives, for explanation):
•
•
•
•
•
•
•
•
•
•
•

Intake Pipeline Extension Alternative
Four-Jet Rosette Diffuser Alternative
Two-port Diffuser Alternative
Alternative Site Alternative
Alternative Ownership and Operation Alternative
Alternative Facility Configuration
Beach Well Intake Alternatives
Subsurface Infiltration Gallery Intake Alternatives
Alternative Discharge Location
Alternative Diffuser Design – Velocity Cap with 4 Rectangular Ports
Reduced Facility Size Alternative

34
35
36
37
38
39

State CEQA Guidelines section 15126.6, subdivision (e)(2), states in part that an EIR
shall identify an environmentally superior alternative among the other alternatives if the
environmentally superior alternative is the No Project alternative. Table ES-4 at the end
of the Executive Summary compares the proposed Lease Modification Project impacts
with those of the alternatives. Based on the analysis contained within the Supplemental
Final Supplemental EIR – PRC 1980.1 Lease Amendment
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1
2
3
4
5

EIR, the CSLC has determined that the Lease Modification Project with the Rotating
Brush-Cleaned, Stainless Steel Wedgewire Screens Alternative is the
Environmentally Superior Alternative. For a more detailed comparison of the Lease
Modification Project and alternatives, see Section 6, Other CEQA Sections and
Environmentally Superior Alternative.

6
7
8
9
10
11
12

State CEQA Guidelines section 15123, subdivision (b)(2), requires EIRs to contain a
brief summary of areas of known controversy including issues raised by agencies and
the public. According to the 2010 FSEIR, the Applicant has pursued the development of
a seawater desalination facility at the AES HBGS site in Huntington Beach since 1999
(City 2010), and nearly 7 years after the City approved the 2010 Project, Poseidon has
not obtained all its required permits to construct or operate the HB Desalination Plant.

13
14
15
16
17
18
19

The nature of the 2010 Project generated controversy among those who perceived a
need for desalinated water and those concerned with the potential impacts of seawater
withdrawal on sensitive marine biological resources, water quality and air quality,
among other considerations, during project construction and operation. Many issues
raised by agencies and the public during public scoping for the Lease Modification
Project, which would modify the offshore pipelines associated with PRC 1980.1,
address perceived changed circumstances in the past 7 years, including:

20
21

•

The need for the 2010 Project in light of recent water conservation actions,
demand forecasts, water availability, and energy use

22
23
24

•

Issues that were not addressed in the 2010 FSEIR, including changes in ocean
water quality regulations with adoption of the Desalination Amendment, onshore
site inundation associated with sea-level rise, etc.

25
26
27
28

•

Project operation and timing – whether co-located operation of the HBGS and HB
Desalination Plant is feasible since the Plant may not be fully constructed and
operating until after HBGS OTC operations cease (letters from Kurt Berchtold,
RWQCB, and Tom Luster, CCC, to Cy Oggins, CSLC, December 21, 2016)

29
30
31
32

•

The level of CEQA review for the Lease Modification Project, including the
determination to prepare a Supplemental EIR and not a Subsequent EIR or new
EIR, given that additional CEQA review (above that in the 2010 FSEIR) may also
be needed to build a site-specific onshore system to distribute potable water

33
34
35
36
37

Areas of known controversy will be evaluated by the Commission in its consideration of
potential significant impacts, mitigation measures, alternatives, and in any decision
whether to approve the Lease Modification Project and impose lease conditions if
approved. Additional discussion is provided in Section 6.4, Areas of Known Areas of
Controversy or Unresolved Issues.
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1
2

The Supplemental EIR is presented in nine sections as shown below:

3
4

•

Section 1 – Introduction provides background on the Lease Modification
Project and the CEQA process.

5
6
7

•

Section 2 – Project Description describes the Lease Modification Project, its
location, components, and activities, and describes the decommissioning
process and schedule.

8
9

•

Section 3 – Cumulative Projects describes and locates other projects that are
considered in the cumulative impact assessment within Section 4.

10
11
12
13

•

Section 4 – Environmental Setting and Impact Analysis describes existing
environmental conditions, impacts of the Lease Modification Project, mitigation
measures, and residual effects for multiple environmental issue areas, and
evaluates cumulative impacts.

14
15
16

•

Section 5 – Alternatives describes the alternatives screening methodology,
alternatives screened from full evaluation, and alternatives carried forward for
analysis; and analyzes impacts of each alternative carried forward.

17
18
19
20
21

•

Section 6 – Other CEQA Sections and Environmentally Superior Alternative
addresses other required CEQA elements, including: significant and irreversible
environmental and growth-inducing impacts; comparison of the Lease
Modification Project and alternatives; and identification of the environmentally
superior alternative.

22
23

•

Section 7 – Mitigation Monitoring Program (MMP) presents the required
description of the monitoring process.

24
25
26
27
28

•

Section 8 – Other Commission Considerations presents information relevant
to the Commission’s consideration of Poseidon’s lease amendment application
that are in addition to the environmental review required pursuant to CEQA (other
considerations may be addressed in the staff report presented at the time of the
Commission’s consideration of the lease amendment).

29
30

•

Section 9 – Report Preparation Sources and References lists the persons
involved in preparation of the EIR and the reference materials used.

31

The Supplemental EIR also contains the following appendices listed below.

32

•

Appendix A – Applicable Federal and State Regulations

33

•

Appendix B – Interagency Permit Sequencing Framework Agreement

34

•

Appendix C – EIR Distribution List
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1
2
3

•

Appendix D – Notice of Preparation (NOP), NOP Comments, Scoping Hearing
Transcripts, and Index to Where Each NOP Comment is Addressed in the
Supplemental EIR

4

•

Appendix E – Selected Documents Incorporated by Reference

5
6

o E1 – California State Lands Commission staff report, Mitigation Monitoring
Program, and Findings (Item 62, October 29, 2010)

7
8
9
10

o E2 – Final Staff Report Including the Final Substitute Environmental
Documentation Amending the Ocean Plan Addressing Desalination
Facility Intakes, Brine Discharges, and the Incorporation of Other NonSubstantive Changes (adopted May 6, 2015) (SWRCB 2015a)

11
12

•

Appendix F – Memorandum and Reports on ocean water quality/marine
biological issues related to desalination project intake and discharge

13
14
15

o F1 – Dr. Peter Raimondi, Review of Applicant-provided information on
operational effects of the Huntington Beach Desalination Plant Lease
Modifications to marine biology (May 19, 2017).

16
17
18
19

o F2 – TWB Environmental Research and Consulting (Tim Hogan) and
Michael Baker International (Dr. Scott Jenkins), Technical Memorandum:
Response to SLC Request for Additional Turbulence Mortality Calculation
(May 9, 2017)

20
21
22

o F3 – Comparison of Selected Southern California Tidal Wetlands as
Potential Sites for Mitigation of Impacts Associated with Desalination
Projects, 2016 Update (July 2016)

23
24

o F4 – Poseidon Huntington Beach Desalination Facility Marine Life
Mitigation Plan: Bolsa Chica (July 2016)

25
26

•

Appendix G Energy Minimization and Greenhouse Gas Reduction Plan
(February 27, 2017 Update)

27
28

•

Appendix H – Discharge Pipeline (Outfall) Technical Memoranda and Reports
submitted to CSLC Engineering and Environmental Staffs

29
30

o H1 – Outfall Diffuser Head Loss Summaries, Calculations, and Related
Memos (Alden 2017a/GHD 2017a)

31
32

o H2 – Response to Request for Information on Possible Effects of Adding
Brine into Existing Concrete Discharge Pipeline (GHD 2017b)

33
34

•

Appendix I – Wedgewire Screen and Diffuser Construction: Summary,
Harborcraft Assumptions and Emissions, CalEEMod Summer/Annual Outputs
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Table ES-3. Impact and Mitigation Summary: Lease Modification Project
Impact
Applicant Proposed Measures /
Class3
Recommended MMs
SECTION 4.1 OCEAN WATER QUALITY AND MARINE BIOLOGICAL RESOURCES
OWQ/MB-1: Impact to Ocean Water Quality LTS APM-1: Offshore Construction BMPs to
of Lease Modification Project Construction
Protect Water Quality
Activities
APM-2: Turbidity Minimization and
Monitoring Plan
APM-3: Spill Prevention and Response
Plan
APM-4: Workers Educational Training
OWQ/MB-2: Impact to Special Status
LTS APM-3: see above
Species Populations of Intake Screen and
APM-4: see above
Diffuser Installation (Not Including
APM-5. Sensitive Marine Species
Underwater Noise)
Monitoring and Best Management
Practices (BMPs) to Protect Marine
Biological Resources
APM-6. Anchoring, Riprap
Reconfiguration, and Dredging Plan
and Preclusion Area Map
OWQ/MB-3: Impact to Special Status
SU
APM-5: see above
Species Populations and Movement of
MM OWQ/MB-3a: Vibratory Pile Driving
Marine Mammal Species as a Result of
MM OWQ/MB-3b: Pile Driving Work
Underwater Noise during Construction
Windows
MM OWQ/MB-3c: Soft Start
OWQ/MB-4: Spread of Invasive and NonLTSM APM-5: see above
Native Marine Species in the Ocean
MM OWQ/MB-4: Prevent Introduction
of Invasive Non-Native Species
OWQ/MB-5: Impact to Ocean Water Quality
APM-1:
see above
SU
from Wedgewire Screen and Diffuser
APM-2:
see above
LTS
Operation and Maintenance
APM-8: Composition and Maintenance
of Wedgewire Screens
OWQ/MB-6: Impact to Special Status
LTS APM-1: see above
Species Populations of Intake Flow
APM-2: see above
Reduction (Compared to 2010 Project)
APM-4: see above
APM-5: see above
APM-6: see above
OWQ/MB-7: Impact to Special Status
SU MM OWQ/MB-7: Develop and
Species Populations of Diffuser Operation
Implement a Diffuser-Operation
LTSM
Marine Life Mitigation Plan.
SECTION 4.2 AESTHETICS/LIGHT AND GLARE
ALG-1: Visual Impacts from Offshore
LTS None recommended
Construction Activities
ALG-2: Creation of New Sources of
LTSM MM ALG-2a: Lighting Plan (Offshore
Substantial Light or Glare such as Nighttime
Waters)
Illumination
Impact

3

Impact Class: SU = Significant and Unavoidable; LTSM = Less than Significant with Mitigation;
LTS = Less than Significant; NI = No Impact
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Table ES-3. Impact and Mitigation Summary: Lease Modification Project
Impact
Class3

Impact
SECTION 4.3 AIR QUALITY
AQ-1: Air Emissions from Construction

SU

AQ-2 Creation of objectionable odors
affecting a substantial number of people
AQ-3: Consistency with Regional Air
Quality Plan
CMLTV-AQ-1: Cumulative Air Emissions
from Construction
SECTION 4.4 CULTURAL RESOURCES
CUL-1: Change in Significance of
Previously Recorded Historical or Unique
Archaeological Resources
CUL-2: Change in Significance of
Previously Unidentified Historical or Unique
Archaeological Resources

Applicant Proposed Measures /
Recommended MMs

LTS

MM CON-14a: Diesel Fuel Reduction
Plan (Offshore Waters)
MM CON-14b: Internal Combustion
Engine Emissions Reduction Plan
(Offshore Waters)
None recommended

LTS

None recommended

SU

MM CON-14a: See above
MM CON-14b: See above

NI

APM-6: See above

LTSM

MM CUL/TCR-2a: Cultural Resource
Identification During Geophysical
Surveys
MM CUL/TCR-2b: Discovery of
Previously Unidentified Cultural or
Tribal Cultural Resources
APM-6: see above

CUL-3: Construction or operation of the
LTS
Lease Modification Project could damage or
destroy paleontological resources
CUL-4: Disturb Unidentified Human
LTSM MM CUL-4/TCR-4: Appropriate
Remains
Treatment of Human Remains
SECTION 4.5 CULTURAL RESOURCES—TRIBAL
TCR-1: Change in Significance of
NI
None recommended
Previously Recorded Tribal Cultural
Resources
TCR-2: Change in Significance of
LTSM MM CUL/TCR-2a: See above
Previously Unidentified Tribal Cultural
MM CUL/TCR-2b: See above
Resources
MM CUL-4/TCR-4: See above
SECTION 4.6 GREENHOUSE GAS EMISSIONS
GHG-1: GHG Emissions from Project
LTS APM-7. Energy Minimization and
Activities
Greenhouse Gas Reduction Plan
GHG-2: Consistency with Applicable GHG
LTS None recommended
Plan, Policy, or Regulation
SECTION 4.7 HAZARDS AND HAZARDOUS MATERIALS
HAZ-1: Construction and Operation Impacts LTS None recommended
of Routine Hazardous Material Transport,
Use, or Disposal
HAZ-2: Release of Hazardous Materials
LTSM APM-3: see above
through Reasonably Foreseeable Upset
MM HAZ-1: Prepare for Inclement
and Accident Conditions
Weather Condition
October 2017
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Table ES-3. Impact and Mitigation Summary: Lease Modification Project
Impact
SECTION 4.8 NOISE AND VIBRATION
NOI-1. Construction and Operation Impacts
in Excess of Applicable Community Noise
Standards.

NOI-2: Vibration Impacts to Sensitive and
Recreational Receptors
NOI-3: Construction Noise Impacts in
Excess of Ambient Noise Levels

SECTION 4.9 RECREATION
REC-1: Impacts to Recreation and
Recreational Access from Lease
Modification Project Activities.

Impact
Class3

Applicant Proposed Measures /
Recommended MMs

LTS

No new measures recommended. Less
than significant impacts would remain
so with implementation of the following
measures identified in the 2010 FSEIR:
MM CON-15: Construction and Noise
Reduction
MM NOI-1: Outdoor Pump Noise
Reduction
None recommended

LTS
LTS

No new measures recommended. Less
than significant impacts would remain
so with implementation of the following
measure identified in the 2010 FSEIR:
MM CON-15: See above

LTS

No new measures recommended. Less
than significant impacts would remain
so with implementation of the following
measure identified in Section 4.10,
Transportation (Marine).
MM TRM-1: See below

SECTION 4.10 TRANSPORTATION (MARINE)
TRM-1: Marine Vessel Safety
LTSM

MM TRM-1. Publication of U.S. Coast
Guard (USCG) Local Notice to
Mariners
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Table ES-4. Impact Summary: Lease Modification Project and Alternatives

Impact

Impact Class4
ALTERNATIVES
Lease
No
Rotating BrushModification Project Cleaned Stainless Copper- Six-Port
Nickel Diffuser
Project*
(2010
Steel Wedgewire
Alloy**
*
Project)
Screen

SECTION 4.1 OCEAN WATER QUALITY AND MARINE BIOLOGICAL RESOURCES
OWQ/MB-1: Impact to Ocean
Water Quality of Lease
LTS
NI
LTS
LTS
LTS
Modification Project Construction
Activities
OWQ/MB-2: Impact to Special
Status Species Populations of
Intake Screen and Diffuser
LTS
NI
LTS
LTS
LTS
Installation (Not Including
Underwater Noise)
OWQ/MB-3: Impact to Special
Status Species Populations and
Movement of Marine Mammal
SU
NI
SU
SU
SU
Species as a Result of Underwater
Noise during Construction
OWQ/MB-4: Spread of Invasive
and Non-Native Marine Species in
LTSM
NI
LTSM
LTSM LTSM
the Ocean
OWQ/MB-5: Impact to Ocean
Water Quality from Wedgewire
SU
SU
NI
LTS
SU
Screen and Diffuser Operation and
LTS
LTS
Maintenance
OWQ/MB-6: Impact to Special
Status Species Populations of
Intake Flow Reduction (Compared
LTS
LTS
LTS
LTS
LTS
to 2010 Project) and Use and
Maintenance of Wedgewire
Screens
OWQ/MB-7: Impact to Special
SU
SU
SU
Status Species Populations of
NI
LTS
LTS
LTS
LTS 
Diffuser Operation
SECTION 4.2 AESTHETICS/LIGHT AND GLARE
ALG-1: Visual Impacts from
LTS
NI
LTS
LTS
LTS
Offshore Construction Activities
ALG-2: Creation of New Sources
of Substantial Light or Glare such
LTSM
LTS
LTSM
LTSM LTSM
as Nighttime Illumination

4

Impact Class: SU = Significant and Unavoidable; LTSM = Less than Significant with Mitigation; LTS =
Less than Significant; NI = No Impact
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Executive Summary

Table ES-4. Impact Summary: Lease Modification Project and Alternatives

Impact

Impact Class4
ALTERNATIVES
Lease
No
Rotating BrushModification Project Cleaned Stainless Copper- Six-Port
Nickel Diffuser
Project*
(2010
Steel Wedgewire
Alloy**
*
Project)
Screen

SECTION 4.3 AIR QUALITY
AQ-1: Air Emissions from
SU
SU
SU
Construction
AQ-2: Creation of Objectionable
Odors Affecting a Substantial
LTS
LTS
LTS
Number of People
AQ-3: Consistency with Regional
LTS
LTS
LTS 
Air Quality Plan
CMLTV-AQ-1: Cumulative Air
SU
SU
SU
Emissions from Construction
SECTION 4.4 CULTURAL RESOURCES
CUL-1: Change in Significance of
Previously Recorded Historical or
NI
NI
NI
Unique Archaeological Resources
CUL-2: Change in Significance of
Previously Unidentified Historical or
LTSM
NI
LTSM
Unique Archaeological Resources
CUL-3: Construction or operation
of the Lease Modification Project
LTS
NI
LTS
could damage or destroy
paleontological resources
CUL-4: Disturb Unidentified Human
LTSM
NI
LTSM
Remains
SECTION 4.5 CULTURAL RESOURCES—TRIBAL
TCR-1: Change in Significance of
Previously Recorded Tribal Cultural
NI
NI
NI
Resources
TCR-2: Change in Significance of
Previously Unidentified Tribal
LTSM
NI
LTSM
Cultural Resources
SECTION 4.6 GREENHOUSE GAS EMISSIONS
GHG-1: GHG Emissions from
LTS
LTS
LTS 
Project Activities
GHG-2: Consistency with
Applicable GHG Plan, Policy, or
LTS
LTS
LTS
Regulation
SECTION 4.7 HAZARDS AND HAZARDOUS MATERIALS
HAZ-1: Construction and Operation
Impacts of Routine Hazardous
LTS
LTS
LTS
Material Transport, Use, or
Disposal

Final Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

SU

SU

LTS

LTS

LTS 

LTS

SU

SU

NI

NI

LTSM

LTSM

LTS

LTS

LTSM

LTSM

NI

NI

LTSM

LTSM

LTS

LTS

LTS

LTS

LTS

LTS
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Executive Summary

Table ES-4. Impact Summary: Lease Modification Project and Alternatives

Impact

Impact Class4
ALTERNATIVES
Lease
No
Rotating BrushModification Project Cleaned Stainless Copper- Six-Port
Nickel Diffuser
Project*
(2010
Steel Wedgewire
Alloy**
*
Project)
Screen

HAZ-2: Release of Hazardous
Materials through Reasonably
LTSM
LTS
Foreseeable Upset and Accident
Conditions
SECTION 4.8 NOISE AND VIBRATION
NOI-1. Construction and Operation
Impacts in Excess of Applicable
LTS
LTS
Community Noise Standards.
NOI-2: Vibration Impacts to
Sensitive and Recreational
LTS
LTS
Receptors
NOI-3: Construction Noise Impacts
LTS
LTS
in Excess of Ambient Noise Levels
SECTION 4.9 RECREATION
REC-1: Impacts to Recreation and
Recreational Access from Lease
LTS
NI
Modification Project Activities.
SECTION 4.10 TRANSPORTATION (MARINE)
TRM-1: Marine Vessel Safety
LTSM
NI

LTSM

LTSM

LTSM

LTS

LTS

LTS

LTS

LTS

LTS

LTS

LTS

LTS

LTS

LTS

LTS

LTSM

LTS

LTSM

Notes:
* Includes stationary stainless steel wedgewire screen from the proposed Lease Modification Project as
amended by the Applicant on June 26, 2017.
** Includes three duckbill nozzle diffuser with center port from the proposed Lease Modification Project
 Increased effect compared to other alternatives
Decreased effect compared to other alternative

October 2017
Page ES-18

Final Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

1
2
3
4
5
6
7
8
9
10
11

The California State Lands Commission (CSLC), in its continuing role as a responsible
agency under the California Environmental Quality Act (CEQA; Pub. Resources Code, §
21000 et seq.), has prepared this Supplemental Environmental Impact Report (EIR) for
the proposed Seawater Desalination Project at Huntington Beach: Outfall/Intake
Modifications & General Lease–Industrial Use (PRC 1980.1) Amendment (or Lease
Modification Project). The information herein supplements information in the
September 2010 Final Subsequent EIR (2010 FSEIR) certified by the city of Huntington
Beach (City), as CEQA lead agency. The 2010 FSEIR analyzed potential significant
impacts associated with construction and operation of the 50 million gallon per day
(MGD) Huntington Beach Desalination Plant (HB Desalination Plant or 2010 Project).

12
13
14
15
16
17
18
19
20
21
22

In September 2010, the City approved the 2010 Project. In October 2010, the CSLC
considered the certified 2010 FSEIR and amended General Lease–Industrial Use PRC
1980.1 for the portion of the 2010 Project within its jurisdiction. Other agencies–
including the Santa Ana Regional Water Quality Control Board (RWQCB), California
Coastal Commission (CCC), U.S. Army Corps of Engineers (potentially under a nationwide permit), and local or regional water agencies such as the Orange County Water
District (OCWD)–must also act before the HB Desalination Plant can be built, start
operation, or distribute potable water. In July 2016, the owner, Poseidon Resources
(Surfside) LLC (Poseidon or Applicant), submitted an application to the CSLC to modify
structures and operations covered under the existing lease. The scope of analysis in
this Supplemental EIR is limited to the area within PRC 1980.1 (see Figure 1-1).

23
24
25
26
27
28
29
30
31
32

The HB Desalination Plant site evaluated in the 2010 FSEIR is located at 21730
Newland Street in Huntington Beach, Orange County, adjacent to the AES Huntington
Beach Generating Station (HBGS). The 2010 Project included both onshore
components—pretreatment facilities, reverse osmosis (RO) membranes, post-treatment
facilities, product water storage, pump stations, chemical storage tanks, and electrical
substation)—and two existing 14-foot-diameter pipelines that are components of the
HBGS’s Once-Through Cooling (OTC) system. The seawater intake pipeline extends
offshore approximately 1,650 feet seaward of the Ordinary High Water Mark (OHWM),
while the discharge pipeline (outfall) terminates 1,500 feet offshore.

33
34

PRC 1980.1 covers 11.78 acres of tide and submerged land offshore Huntington State
Beach. Under PRC 1980.1, which has a 20-year lease term (through August 7, 2026):

35
36
37

•

AES is responsible for obligations pertaining to use of the HBGS’s intake and
discharge pipelines for OTC (i.e., to continue to withdraw and discharge
seawater used to cool the power plant’s generators).
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1.0 Introduction

Figure 1-1. Lease Modification Project Location

Note: this Figure, which was Exhibit A for the CSLC’s staff report in 2010 (Item 62, October 29, 2010),
has been updated to correct the reference to the location of Beach Boulevard.
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•

1
2
3
4
5
6
7
8

Poseidon has a vested right to operate the portion of the HB Desalination Plant
under the CSLC’s jurisdiction, and is responsible for obligations pertaining to the
2010 Project’s use of the pipelines.

The modifications proposed by Poseidon to amend PRC 1980.1 would occur offshore
on State lands outside the City’s jurisdiction (the City has no discretionary action over
these modifications), and include the following operational changes and “technology
enhancements” to, in part, comply with the provisions of the Desalination Amendment
(see Table 2-2 in Section 2, Project Description):

9
10

•

Reduce the volume of seawater withdrawn for desalination source water from
152 MGD (2010 Project volume) to 106.7 MGD

11
12

•

Install wedgewire screens with 1-millimeter slots and a multiport diffuser on the
offshore ends of the seawater intake and discharge pipelines (see Figure 1-2)

13
14
15
16
17
18
19
20
21

Appendix B, Interagency Permit Sequencing Framework Agreement, identifies the roles
of the CSLC, RWQCB, and CCC in this current review. Figure 1-3 identifies several
actions taken by these agencies since the City’s 2010 Project approval. Poseidon states
a screen and diffuser are required to operate the HB Desalination Plant seawater intake
pump and to discharge brine and other RO effluent, and has proposed the Lease
Modification Project to address anticipated RWQCB and CCC requirements for the
facility, if built at the City-approved site. The roles of the RWQCB and CCC are
summarized below and in Sections 1.2.2 and 1.2.3 below.

22
23
24
25
26
27
28
29

•

The RWQCB, in consultation with the State Water Resources Control Board
(SWRCB), must determine if the HB Desalination Plant complies with Water
Code section 13142.5, subdivision (b), pursuant to the SWRCB-adopted
amendment to the 2015 Water Quality Control Plan for the Ocean Waters of
California (Ocean Plan) to address effects associated with the construction and
operation of seawater desalination facilities (Desalination Amendment).5 The
RWQCB must also issue a National Pollutant Discharge Elimination System
(NPDES) permit for facility discharges.

30
31
32

•

The CCC must determine compliance with the California Coastal Act (Pub.
Resources Code, § 30000, et seq.) and issue a coastal development permit
(CDP) to Poseidon to build and operate the HB Desalination Plant. The CCC has

5

Each RWQCB has discretionary authority to determine, on a project- and site-specific basis and in
consultation with the SWRCB, compliance with Water Code section 13142.5, subdivision (b). This
section provides in part: “[f]or each new or expanded coastal … industrial installation using seawater
for cooling, heating, or industrial processing, the best available site, design, technology, and mitigation
measures feasible shall be used to minimize the intake and mortality of all forms of marine life.”
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1
2

also accepted an appeal of a 2010 City-issued CDP and expects to consider the
appeal and a new CDP application from Poseidon at an upcoming hearing.
Figure 1-2. Lease Modification Project Wedgewire Screens and Diffuser
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CEQA LEAD AGENCY

Figure 1-3. Timeline of HB Desalination Plant Actions (2010-2016)
September 2010 – City of Huntington Beach certified a FSEIR that:
• Replaced a Recirculated EIR certified by the City in 2005. Like the 2005
Recirculated EIR, reviewed existing conditions, analyzed potential environmental
impacts, and suggested feasible mitigation measures to reduce significant adverse
environmental effects of the HB Desalination Plant (2010 Project), including
temporary construction-related effects, long-term effects associated with Plant
buildout and implementation, and cumulative impacts; and
• Addressed seawater intake effects and certain other potential impacts based on a
“stand-alone” condition, where the desalination facility would be responsible for
direct intake of seawater. (In contrast, the 2005 Recirculated EIR only analyzed
seawater intake effects and certain other potential impacts, based on reasonably
foreseeable operational characteristics of the HBGS). Under that scenario, a colocated condition, the desalination facility would draw source water from the HBGS
OTC flow, after potential impacts associated with the Station’s intake flow had
already occurred.

2010

2011

October 2010 –
CSLC approved an
amendment to PRC
1980.1 to include
the use by
Poseidon as a CoLessee of the
HBGS intake and
outfall structures
(Item 62, October
29, 2010).

2012

2013

February 2012 – Santa
Ana Regional Water
Quality Control Board
issued Poseidon a permit to
operate the HB Desalination
Plant when HBGS is using
its OTC system or during
short-term or temporary
OTC system shutdowns.
(This permit was issued for
the 2010 Project as
proposed at the time of
permit adoption.)

2014

2015

2016

January 2016 – Effective
date of State Water
Resources Control Board
amendment to the Water
Quality Control Plan for the
Ocean Waters of California
addressing effects of
seawater desalination
facilities’ construction and
operation (see
www.waterboards.ca.gov/w
ater_issues/programs/ocea
n/desalination/).

November 2013 – California Coastal Commission (CCC) recommended an
independent verification of Project’s subsurface intake design feasibility, later
documented in two Independent Scientific and Technical Advisory Panel reports:
• October 2014 – Phase 1 Report concluded that two of nine reviewed subsurface
intake technologies—seafloor infiltration gallery (SIG) and beach infiltration
galleries (BIG)—met established criteria for the desalination facility proposed by
Poseidon for the Huntington Beach site (see
www.coastal.ca.gov/pdf/ISTAP_Final_Phase1_Report_10-9-14.pdf).
• August 2015 – Phase 2 Report found the BIG technically infeasible and the SIG
economically unviable within a reasonable time frame (see
https://documents.coastal.ca.gov/assets/press-releases/huntington-beachdesal/CCC-Poseidon-ISTAP-FINAL-Phase-2-Report-11-09-15.pdf).
The CCC has not issued a Coastal Development Permit for the facility to date.
October 2016 – CSLC, RWQCB, CCC, and Poseidon sign Interagency Permit
Sequencing Agreement Framework, with schedule for permit review (see Section 1.2.4).
Final Supplemental EIR – PRC 1980.1 Lease Amendment
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1

1.2.1 Project Context with Respect to Once-Through Cooling

2
3
4
5
6
7
8
9
10
11

In 2010, the SWRCB adopted a Policy on the Use of Coastal and Estuarine Waters for
Power Plant Cooling (OTC Policy)6 that established technology-based standards to
reduce harmful effects, including entrainment and impingement, on marine and
estuarine life from power plant cooling water intake structures.7 Since commencing
operation in 1958, operators of the HBGS, including AES, have used OTC using
seawater to cool steam produced by the power plant (California Energy Commission
2014a). AES currently maintains an entrainment and impingement mitigation program.
AES also plans to cease using seawater for OTC by or before December 31, 2020, in
compliance with the SWRCB OTC Policy. (The SWRCB could modify this date if power
from the Station’s generating units is required for local electricity reliability.)

12
13
14
15
16
17
18
19
20
21

Poseidon’s proposed schedule for the Lease Modification Project (see Table 2-4 in
Section 2, Project Description), has Poseidon installing the multiport diffuser as early as
late 2019 (before the HBGS is decommissioned, during a time when the power plant is
temporarily shut down, which often occurs during winter months when electricity
demand is lower). Installation of the wedgewire screens would also occur before HB
Desalination Plant operation. A reduction in intake volume and use of wedgewire
screens would reduce impingement effects now occurring at the facility. Stand-alone
desalination operation would also avoid or reduce thermal plumes (caused by releases
of cooling water at temperatures above ambient conditions) associated with current
OTC operations but would affect discharge salinity and velocity near the outfall diffuser.

22

1.2.2 Santa Ana RWQCB Permitting Status

23
24
25

In February 2012, the RWQCB adopted Order No. R8-2012-0007, NPDES No.
CA8000403 (2012 Order), thereby renewing for a 5-year term the NPDES Permit issued
in 2006 in accordance with the provisions contained therein, including:8

26
27
28

•

Allowed the Discharger to use the HBGS intake pumps in a temporary standalone mode when power plant operations do not provide sufficient flows (i.e.,
approximately 126.7 MGD)

29
30
31

•

Established maximum daily discharge flow limits to allow for the temporary
maximum operation of all proposed RO units and to account for initial start-up
operations and temporary on-site maintenance (approximately 126.7 MGD)

6
7

8

www.swrcb.ca.gov/water_issues/programs/ocean/cwa316/. The Policy was effective on October 1, 2010.
Entrainment is the intake of smaller marine organisms into and through the OTC system where
mechanical systems, temperature increases, or toxic stress destroy most or all of the organisms.
Impingement occurs when marine organisms are trapped against screens or other OTC system
components, where they die.
www.waterboards.ca.gov/santaana/board_decisions/adopted_orders/orders/2012/12_007_Poseidon_
Resources_Surfside_Huntington_Beach_Reneal_of_WDR.pdf (2012 NPDES permit).

October 2017
Page 1-6

Final Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

1.0 Introduction

•

1
2
3
4

Authorized the discharge of “RO effluent, filter backwash, RO subsequent rinse
wastewater, [and] stormwater runoff” to the ocean under co-located and
temporary stand-alone operating conditions9

The 2012 Order included the following Findings.

5
6
7
8
9

•

When operating in conjunction with the power plant (co-located scenario), the
Facility will not increase the volume or the velocity of [the plant’s] cooling water
intake, nor will it increase the number of organisms impinged and/or entrained by
the [plant's] cooling water intake structure. Therefore, when the Facility is operating
in co-located mode, there will be no additional impacts on marine life (page 8).

10
11
12
13

•

When the Facility is operating in temporary stand-alone mode it is utilizing the
best available site, design, technology and mitigation measures feasible to
minimize the intake and mortality of all forms of marine life and is in compliance
with [California Water Code section 13142.5, subdivision (b]) (page 9).

14
15

In 2015, the SWRCB adopted the Desalination Amendment. Among other requirements,
the SWRCB added considerations for intake and brine discharge technology, including:
•

16
17
18
19
20
21
22
23
24

Chapter III.M.2.d(1)(c). If subsurface intakes are not feasible, the regional water
board may approve a surface water intake, subject to the following conditions:
i.

The [RWQCB] shall require that surface water intakes be screened.
Screens must be functional while the facility is withdrawing seawater.
ii. In order to reduce entrainment, all surface water intakes must be screened
with a 1.0 [millimeter] (0.04 [inch]) or smaller slot size screen when the
desalination facility is withdrawing seawater….
iv. In order to minimize impingement, through-screen velocity at the surface
water intake shall not exceed 0.15 meters per second (0.5 feet per second).

25
26
27
28

•

Chapter III.M.2.d(2)(a). The preferred technology for minimizing intake and
mortality of all forms of marine life resulting from brine discharge is to commingle
brine with wastewater (e.g., agricultural, municipal, industrial, power plant cooling
water, etc.) that would otherwise be discharged to the ocean.…

29
30
31
32
33
34

•

Chapter III.M.2.d(2)(b). Multiport diffusers are the next best method for disposing
of brine when the brine cannot be diluted by wastewater and when there are no
live organisms in the discharge. Multiport diffusers shall be engineered to
maximize dilution, minimize the size of the brine mixing zone, minimize the
suspension of benthic sediments, and minimize mortality of all forms of marine
life.

9

The 2010 Project and PRC 1980.1 also authorized both co-located operation (where desalination
source water is taken entirely from the HBGS’s wastewater effluent stream) and stand-alone operation
after HBGS OTC ends (where source water is withdrawn directly through the intake pipeline, and brine
and other permitted effluent are discharged through the outfall absent blending with OTC discharge).
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1
2
3

In June 2016, Poseidon applied to the RWQCB for a renewed and amended NPDES
permit and requested a determination of Water Code section 13142.5 compliance. In
July 2016, RWQCB staff subsequently notified Poseidon of the following:

4
5
6
7
8
9
10
11
12
13

The 2012 Order is set to expire on February 1, 2017. Due to Poseidon's material
modifications to the proposed Project and State Water Resources Control Board's
(State Water Board's) adoption of new requirements for desalination facilities
described below, the 2012 Order is no longer valid for the Project as currently
proposed…. The proposed Project is a "new" desalination facility. (Ocean Plan,
Chapter III.M.1.b(3).) Therefore, it is necessary for Poseidon to submit the
information required by the Desalination Amendment, and for the Regional Water
Board to conduct a new Water Code section 13142.5(b) analysis for the Project in
accordance with the requirements of the Desalination Amendment. (Letter from Kurt
Berchtold, Santa Ana RWQCB, to Scott Maloni, Poseidon, July 29, 2016.)

14
15
16
17
18
19

The RWQCB is currently conducting the Water Code section 13142.5, subdivision (b)
analysis in accordance with the Desalination Amendment, the results of which could
result in a change to Poseidon’s site, design, technology, or mitigation measures
needed to conform to the Desalination Amendment. Although Poseidon has not applied
for any alternative site, the RWQCB, in coordination with the SWRCB and CCC, is
reviewing alternative sites to the 2010 Project as part of its regulatory process.

20
21
22
23

On May 23, 2017, the RWQCB identified remaining outstanding information needs
associated with Poseidon’s application, including the following information required for
“Alternative Sites for Further Analysis” (see Figure 1-4). (Letter from Hope Smythe for
Kurt Berchtold, Santa Ana RWQCB, to Scott Maloni, Poseidon, May 23, 2017.)
Segment 1
• Property 1 A - D, Sunset Gap
• Segment 1: Property 1 H
Segment 1
• Property 1 E - F, Bolsa Gap

Segment 2

Further analysis of surface and subsurface intakes and
other analyses are still needed
Further analysis of surface intakes at this site is not
required due to potential impacts to Bolsa Chica Basin
and Bolsa Bay State Marine Conservation Areas
Further analysis of subsurface intakes and other analyses
are still needed
Further analysis for subsurface intakes is not required
Further analysis of surface intakes and other analyses are
still needed

Note: see Figure 1-4 below for a map showing the location of the identified segments and properties.

24
25
26
27
28
29

At such time as the RWQCB completes its Water Code section 13142.5, subdivision (b)
determination, ifIf the RWQCB identifies a site outside the PRC 1980.1 lease
boundaries at the conclusion of its Water Code section 13142.5, subdivision (b)
analysis, new CEQA or CEQA functional equivalent analysis would need to be
conducted pursuant to such action for any project proposed at that site to analyze
potential significant impacts of that specific proposed project on the environment.
October 2017
Page 1-8

Final Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

1.0 Introduction

Figure 1-4. Alternative Sites for Further Analysis (Evaluated pursuant to Wat.
Code, § 13142.5, subd. (b) [2017])
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1

1.2.3 CCC Permitting Status

2
3
4
5
6

Poseidon must also obtain a CDP from the CCC to build and operate the HB
Desalination Plant, since previous CDPs authorized by the City, pursuant to the City’s
certified Local Coastal Program (LCP), were appealed to the CCC and Poseidon
withdrew its application relating to the CCC’s retained jurisdiction as described below.10
Previous CDP applications through 2016 are summarized below.

7
8
9
10
11

•

In 2006, the City approved a CDP for the portions of the HB Desalination Plant in
the City’s LCP jurisdiction. Upon appeal, the CCC found that substantial issue
existed with respect to Poseidon’s conformity to LCP policies related to
protection of marine life and water quality, protection of environmentally sensitive
habitat areas, energy use and development, and adequate public services.

12
13
14
15
16

•

In September 2010, the City issued a new CDP that was appealed. In November
2010, the CCC found substantial issue existed with the same LCP issue areas as
in the 2006 appeal and additional LCP policies (wetlands protection, the facility’s
land use designation, public recreation, protection against seismic events and
liquefaction, growth-inducement, and mitigation to the maximum extent feasible).

17
18
19
20
21
22

•

At a November 2013 hearing, CCC staff recommended conditional approval of a
CDP, requiring Poseidon to build a subsurface seawater intake system, unless
additional information was provided showing the infeasibility of subsurface
intakes. Poseidon withdrew its application, and several Coastal Commissioners
recommended that Poseidon and CCC staff independently determine the
feasibility of alternative subsurface seawater intake technologies at the site.

23
24

•

In September 2015, Poseidon submitted a new CDP Application, No. 9-15-1731,
for co-located and stand-alone operation scenarios at the Huntington Beach site.

25
26
27
28

•

In November 2015, an Independent Scientific Technical Advisory Panel (ISTAP),
jointly convened by CCC staff and Poseidon after the 2013 CCC meeting,
submitted its conclusions following a two-phase review on the feasibility of
subsurface intake systems at the site.11

10
11

See https://documents.coastal.ca.gov/reports/2017/1/f7a-1-2017.pdf for a history of CCC actions.
The ISTAP (2015) Phase 2 Report concluded (pages 16-19):
1) A Beach Infiltration Gallery (BIG) is technically infeasible at the Huntington Beach location.
2) Two construction methods (trestle and “float-in”) are feasible for constructing a Seafloor
Infiltration Gallery (SIG).
3) The environmental impacts of the SIG options would not likely prohibit their implementation.
4) The open ocean intake option for a product capacity of 50 MGD may be economically feasible in
the near future, depending on outcome of negotiations with OCWD.
5) The higher unit costs for the SIG options significantly extend the period of time before the unit
cost could be comparable to costs of other available water supplies.
6) The SIG option is not economically viable at the Huntington Beach location within a reasonable
time frame, due to high capital costs and only modest reduction in annual operating costs
compared to the open ocean intake option.
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1
2
3
4

•

In October 2016, Poseidon withdrew its 2015 CDP application No. 9-15-1731
after the CSLC, Santa Ana RWQCB, and CCC staffs and Poseidon signed an
Interagency Permit Sequencing Framework Agreement (2016 Agreement; see
Appendix B) for permit review, which identified a schedule for agency approvals.

5

1.2.4 Interagency Permit Sequencing Framework Agreement

6

The schedule established in the 2016 Agreement is summarized below.

7
8

•

The CSLC will complete its CEQA review of the application submitted by
Poseidon to amend the October 2010 amendment of Lease No. PRC 1980.1.

9
10
11
12
13
14
15
16
17

•

The RWQCB will make available for public review its tentative order amending
and/or renewing the 2012 NPDES Permit and tentative Water Code section
13142.5, subdivision (b) compliance determination within 90 days of: (a) a
RWQCB determination that complete applications have been submitted for the
NPDES Permit and the compliance determination; (b) a final approval by the
CSLC on Poseidon's application to modify PRC 1980.1; and (c) approval and/or
certification of any and all CEQA documents and related environmental
information and analysis necessary for the RWQCB to act as a CEQA
responsible agency in connection with Poseidon’s Project.

18
19
20
21
22
23
24

•

The CCC staff will schedule a hearing on Poseidon's CDP application either
(whichever is earlier): (a) 90 days from the Santa Ana RWQCB's public release
of the Tentative Order amending and renewing Order No. R8-2012-0007/NPDES
No. CA8000403 and its Water Code section 13142.5, subdivision (b) compliance
determination; or (b) the first Southern California CCC hearing following the
Tentative Order public release (if there are at least 21 days between the date of
the RWQCB's staff's action and the "first mailing" date for that CCC meeting).

25

1.2.5 City of Huntington Beach and Orange County Water District

26
27
28
29
30
31
32
33
34

In its 2010 FSEIR, the City analyzed the distribution of desalinated water, including
various options and volumes, into the local and regional potable water system. In 2015,
the OCWD Board approved a non-binding agreement (term sheet) with terms and
conditions by which OCWD and Poseidon could negotiate contracts for the purchase of
desalinated water (up to 56,000 acre feet per year consistent with distribution volumes
in the 2010 FSEIR) (OCWD 2015b). After initially proposing to prepare an EIR for a
potable water distribution or storage system, the OCWD stated that it would not finalize
its water purchase agreement with Poseidon until after the HB Desalination Plant
receives all required state approvals:

35
36
37
38

Given the expected timeline for the [HB Desalination Plant's] permitting process,
OCWD has also concluded that it would not be prudent to begin an extensive
environmental analysis related to use of the desalinated water in OCWD's operations
and facilities, along with distributing the water to other agencies, prior to the approval
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1
2
3
4
5

of the permits for the [Huntington Beach Desalination Plant]. Decisions by the
Regional Board and the other permitting agencies may result in new or different
information that could increase the cost of the desalinated water and/or modify
OCWD's plans for using and distributing the water. (Letter from Michael R. Markus,
OCWD General Manager, to Kurt Berchtold, Santa Ana RWQCB, March 20, 2017.)

6
7
8
9
10

Based on this information, potential modifications contemplated to distribute desalinated
water by local or regional water agencies is speculative at this time and not germane to
the Lease Modification Project. Future CEQA analysis may be needed to construct an
onshore desalinated drinking water distribution system, for example if a proposed
system differs from the distribution system previously evaluated in the 2010 FSEIR.

11
12
13
14
15

This section describes the basic CEQA requirements for project review and explains the
rationale for preparing a Supplemental EIR to evaluate the proposed Lease Modification
Project. Previous CEQA analyses for the HB Desalination Plant are described, along
with the regulatory actions that led to Poseidon’s request to modify PRC 1980.1.

16

1.3.1 Project Context with Respect to CEQA

17
18
19
20
21

With certain limited exceptions, CEQA requires State and local agencies to consider the
environmental consequences of projects over which they have discretionary authority
before taking any action to approve those projects. It establishes both procedural and
substantive requirements that agencies must satisfy to meet CEQA’s objectives. The
basic purposes of CEQA are to (State CEQA Guidelines, § 15002, subd. (a)):

22
23

(1) Inform governmental decision makers and the public about the potential,
significant environmental effects of proposed activities.

24

(2) Identify ways that environmental damage can be avoided or significantly reduced.

25
26
27

(3) Prevent significant, avoidable damage to the environment by requiring changes
in projects through the use of alternatives or mitigation measures when the
governmental agency finds the changes to be feasible.

28
29
30

(4) Disclose to the public the reasons why a governmental agency approved the
project in the manner the agency chose if significant environmental effects are
involved.

31
32
33
34
35
36

The preparation of an informational document that assesses potential environmental
effects of a project and identifies mitigation measures and alternatives to reduce or
avoid significant impacts can achieve this purpose. Other key requirements can include:
(1) early agency and public consultation; (2) specific noticing and distribution actions to
maximize public involvement in the environmental review process; and (3) development
of a plan to implement and monitor mitigation measures
October 2017
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1
2
3
4
5
6
7
8
9
10

This Supplemental EIR has been prepared in accordance with the California Supreme
Court’s decision in December 2015 in California Building Industry Association v. Bay
Area Air Quality Management District (2015) 62 Cal. 4th 369, 386. In that case, the
Court held that “CEQA generally does not require an analysis of how existing
environmental conditions will impact a project’s future users or residents.” With limited
exceptions, the Court concluded that the impacts of existing environmental hazards only
need to be analyzed if a proposed project risks exacerbating those hazards or
conditions. Therefore, this Supplemental EIR does not identify earthquakes, tsunamis,
or other existing hazards as impacts of the Lease Modification Project.
CEQA section 21002 states in part that it is the policy of the state that public agencies:

11
12
13
14
15
16

should not approve projects as proposed if there are feasible alternatives or feasible
mitigation measures available which would substantially lessen the significant
environmental effects of such projects, and that the procedures required by this
division are intended to assist public agencies in systematically identifying both the
significant effects of proposed projects and the feasible alternatives or feasible
mitigation measures which will avoid or substantially lessen such significant effects.

17
18
19
20

The State CEQA Guidelines (§ 15121, subd. (b)) further requires public agencies to
prepare written findings of fact for each significant environmental impact identified in the
EIR upon certification and before project approval. Possible findings are (State CEQA
Guidelines, § 15091, subd. (a)):

21
22
23

(1) Changes or alterations have been required in, or incorporated into, the project
which avoid or substantially lessen the significant environmental effect as
identified in the final EIR.

24
25
26
27

(2) Such changes or alterations are within the responsibility and jurisdiction of
another public agency and not the agency making the finding. Such changes
have been adopted by such other agency or can and should be adopted by such
other agency.

28
29
30

(3) Specific economic, legal, social, technological, or other considerations, including
provision of employment opportunities for highly trained workers, make infeasible
the mitigation measures or project alternatives identified in the final EIR.

31
32
33
34
35
36
37
38

Under CEQA, if the above considerations make identified mitigation measures or
alternatives infeasible and thus implementation of a project would result in the
occurrence of one or more significant effects, the agency can only approve the project if
it prepares a written statement that the project’s environmental benefits (economic,
legal, social, technological, or other region- or statewide benefits) outweigh the
unavoidable adverse environmental effects. This statement of “overriding
considerations” must be supported by specific reasons and evidence in the record for
making such a determination.
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1

1.3.2 Previous CEQA Documents Prepared for the Poseidon Project

2
3
4
5
6
7

As shown in Figure 1-2, the City, as CEQA lead agency, took the first discretionary
action on the HB Desalination Plant. The City prepared a 2003 EIR that analyzed
construction and operation impacts but it was not certified due to lack of sufficient
information on marine biology (entrainment and impingement), growth inducement, and
project water compatibility. The City subsequently certified a 2005 Recirculated EIR
and approved the HB Desalination Plant under the following co-located operations:

8
9
10

•

Withdrawal, as source water for the desalination process, a portion of the existing
discharge flow associated with the HBGS, which had already been withdrawn
from the ocean via the existing intake pipeline

11
12

•

Desalination of seawater using RO technology,12 producing 50 MGD of potable
water to be delivered through a system of onshore distribution pipelines

13
14
15

•

Discharge of a commingled effluent comprised of up to 75 MGD of RO byproduct
(concentrate seawater [brine], filter backwash, and subsequent rinse wastewater)
and remaining OTC seawater flow to the ocean via the existing outfall

16
17
18
19
20
21
22
23

After 2005, AES began evaluating options to cease OTC at the HBGS. After Poseidon
submitted a modified application to the City, the City evaluated co-located and standalone operations and onshore facility and distribution pipeline revisions in its 2010
FSEIR. As part of its September 2010 approval, the City made findings and adopted a
Mitigation Monitoring and Reporting Program and a statement of overriding
considerations. In October 2010, the CSLC, as a responsible agency relying on the
2010 FSEIR, also made findings, adopted mitigation measures and a statement of
overriding considerations, and approved an amendment to PRC 1980.1.

24

1.3.3 Public Scoping (2016)

25
26
27
28
29
30
31
32

On November 18, 2016, the CSLC issued a Notice of Preparation (NOP) of a Draft
Supplemental EIR for the proposed Lease Modification Project to responsible and
trustee agencies and other interested parties (pursuant to Pub. Resources Code, §
21080.4 and State CEQA Guidelines, § 15082, subd. (a)). Through the NOP, the CSLC
solicited comments on the Supplemental EIR’s scope during a 30-day comment period
and at a scoping meeting held in the city of Huntington Beach on December 14, 2016.
Table 1-1 lists commenters on the NOP (see Appendix D for meeting transcripts and an
index to where scoping comments are addressed in this Supplemental EIR).
12

In the RO process, seawater is pretreated to remove particles then pumped at high pressure through
permeable membranes to separate the salts from the water. The quality of the water produced
depends on the pressure, the concentration of salts in the water, and the salt permeation constant of
the membranes. For this facility, Poseidon estimated that the brine concentration would be about 63.1
parts per thousand (ppt). (Background ocean water salinity at the Lease Modification Project site is
about 33.5 ppt.)
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Table 1-1.

Written
Comments

Scoping
Meeting
Speakers

NOP Commenters

Local/Regional • City of Huntington Beach Environmental Board
Agency
• Orange County Public Works
• Southern California Association of Governments
• South Coast Air Quality Management Board
State Agency • California Coastal Commission
• California Department of Parks and Recreation
• Native American Heritage Commission
• Santa Ana Regional Water Quality Control Board
Non• California Coastal Protection Network *
Governmental • California Coastkeeper Alliance *
Organizations • Desal Response Group *
(NGOs)
• Friends of Harbors, Beaches and Parks
• Heal the Bay *
(* = combined • Natural Resources Defense Council *
letter)
• Orange County Coastkeeper *
• Residents for Responsible Desalination *
• Southern California Watershed Alliance *
• Surfrider Foundation *
• Surfrider Foundation, Huntington Beach Seal Beach Chapter *
Businesses
• Richard Armendariz
• Kirk and Mary Nason
and Individuals • Ken Asbury
• Patrick O’Sullivan
• Kim and AJ Aschenbrenner
• Bruce and Cheryl Pulcini
• Dennis Ashendorf
• Ann Tarkington
• Mary Jo Baretich
• Steve Tyler
• Nolan Bautista
• Dallas Weaver
• Jeanine and Joel Benson
• Jay Schneider
• Pam Brennan
• Tim Noble
• Linda Conn
• Kathy Abler
• Shirley Dettloff
• Penny Elia
• Marinka Horack
• Bill McCarty
• Joshua McIntosh
• Jason Pyle
• Ross Nash
• Merle Moshiri
Agencies
• City of Huntington Beach Environmental Board
• City of Huntington Beach Planning Commission
NGOs
• California Coastal Protection Network
• Friends of Harbors, Beaches, and Parks
• Orange County Coastkeeper
• Residents for Responsible Desalination
• Surfrider Foundation
Businesses
• F. Adelman
• P. Kabre
and Individuals • Armida Brashears
• L. Marcovici
• Susanne Dehritz
• Scott Smith
• Clay Dominguez
• Bruce Wareh
• Conner Everts
• Dallas Weaver
• Richard Fancher
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1

1.3.4 Draft Supplemental EIR (2017)

2
3
4
5
6
7
8
9
10
11
12

On May 26, 2017. the Commission issued a Notice of Availability/Public Hearing of a
Draft Supplemental EIR and released the Draft Supplemental EIR for at least a 45-day
public review. On June 12, 2017. Commission staff held a noticed public meeting on the
Draft Supplemental EIR at 5:00 p.m. in the City of Huntington Beach. At this meeting,
the public and interested agencies had the opportunity to comment on the Draft
Supplemental EIR. On June 27, 2017. Commission staff extended the public review
period an additional 2 weeks to July 27, 2017 (approximately 60 days total). From July
through September 2017, Commission staff obtained additional information as needed
to respond to comments, responded to all comments received and revised the Draft
Supplemental EIR as summarized in Part I, Section I.6, Summary of Major Changes To
Draft Supplemental EIR, in this Supplemental EIR.

13
14
15
16
17

Part II of this Final Supplemental EIR contains copies of comment letters and emails
received on the Draft Supplemental EIR, excerpts of oral comments from the transcripts
of the public meeting on the Draft Supplemental EIR held by Commission staff on June
12, 2017, and the Commission’s responses. The following comments on the Draft
Supplemental EIR were received (see Table II-1).

18
19
20

•

Total
comment
letters
submitted
by
letter
or
email:
75
elected officials (9); agencies (9); organizations (32) (several organizations
submitted joint letters); public (23); and applicant (2)

21

•

Speakers who provided oral comments at June 12, 2017, public meeting: 11

22
23

•

Approximately 1,400 comments from letter-writing campaigns in support of or
opposed to the Lease Modification Project or desalination in Huntington Beach.

24

1.3.5 EIR Repository Sites and Information Sources

25
26
27

Placing CEQA documents in “repository sites” can be an effective way to provide
information about a project. This EIR is available at two repository sites in the Proposed
Project vicinity and at CSLC offices in Long Beach and Sacramento (see Table 1-2).
Table 1-2.
Libraries:

CSLC
Offices:
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Supplemental EIR Repository Locations

Huntington Beach Central Library
7111 Talbert Ave.
Huntington Beach, CA 92648
(714) 842-4481
California State Lands Commission
Attn: Mark LeClair
200 Oceangate, 12th Floor
Long Beach, CA 90802
(562) 590-5266

Main Street Branch Library
525 Main St.
Huntington Beach, CA 92648
(714) 375-5071
California State Lands Commission
Attn: Alexandra Borack
100 Howe Ave., Suite 100-South
Sacramento, CA 95825
(916) 574-1310
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1
2
3
4
5
6
7
8
9
10
11
12
13

The purpose of this Supplemental EIR is to identify the potential significant impacts on
the environment from the Lease Modification Project, to identify alternatives that would
reduce the significant effects of this project, and to indicate the manner in which those
significant effects could be mitigated or avoided (Pub. Resources Code, § 21002.1,
subd. (a)). This Supplemental EIR is intended to provide the CSLC with information
required to exercise its jurisdictional responsibilities with respect to the Lease
Modification Project (to be considered at a noticed public hearing. Responsible
agencies use the information in a certified EIR in exercising their respective
jurisdictional or regulatory responsibilities. The scope of this Supplemental EIR is limited
to evaluating the changes to the 2010 lease and the incremental effects of those
modifications), and should be read in conjunction with the 2010 FSEIR. The onshore
facilities (which the City approved in 2010) are not included in this analysis.

14
15
16
17
18
19
20
21
22
23
24
25
26

A fundamental consideration in identifying potential significant impacts is establishing
the appropriate baseline for the Supplemental EIR analysis. Impacts are identified by
comparing changes to the environment caused by Poseidon’s proposed Lease
Modification Project activities with the environmental conditions associated with the
offshore portions of the intake and discharge facilities analyzed in the 2010 FSEIR. Use
of an appropriate baseline is also important for establishing alternatives to the proposed
activities that can be analyzed in the Supplemental EIR. The alternatives need to be
capable of reducing or avoiding one or more significant impacts of the Lease
Modification Project, but do not need to address impacts associated with baseline
conditions. The CSLC must identify which components of a project are known or
reasonably foreseeable; if it finds that a particular impact is too speculative for
evaluation, the CSLC should note its conclusion and terminate discussion of the impact
(State CEQA Guidelines, § 15145).

27

1.4.1 CSLC 2010 Approval and Rationale for Supplemental EIR

28
29
30
31
32
33
34
35
36
37

In October 2010, the CSLC, as a responsible agency, considered the certified 2010
FSEIR and approved the amendment to PRC 1980.1 adding Poseidon as a Co-Lessee
and authorizing Poseidon to use the existing seawater intake and discharge pipelines
for desalination without physical modification. In July 2016, the CSLC received an
application from Poseidon for the Lease Modification Project. Given Poseidon’s vested
right under the executed lease, the CSLC is evaluating the incremental effects
associated with the proposed Lease Modification Project when evaluating whether such
modifications to the approved 2010 Project would result in any significant environmental
impacts. (Benton v. Board of Supervisors (1991) 226 Cal.App.3d 1467, 1482; Temecula
Band of Luiseno Mission Indians v. Rancho Cal. Water Dist., 43 Cal.App.4th 425, 437.)

38
39

Under the State CEQA Guidelines (§ 15162, subd. (a)(1)), when an EIR has been
certified or negative declaration adopted for a project, no subsequent or supplemental
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1
2

EIR shall be prepared for that project unless several conditions exist on the basis of
substantial evidence in the light of the whole record, including:

3
4
5
6

Substantial changes are proposed in the project which will require major revisions of
the previous EIR or negative declaration due to the involvement of new significant
environmental effects or a substantial increase in the severity of previously identified
significant effects….

7
8

The CSLC, in its continuing role as responsible agency and consistent with State CEQA
Guidelines section 15163, has made the following determinations.

9
10
11

•

The proposed Lease Modification Project may involve new significant
environmental effects or a substantial increase in the severity of previously
identified significant impacts.

12
13
14
15
16

•

The 2010 FSEIR, which was the subject of several levels of environmental review
through 2010, retains “relevance” in light of the proposed modifications to PRC
1980.1 and continues to have “informational value” consistent with the California
Supreme Court’s ruling in Friends of the College of San Mateo Gardens v. San
Mateo Community College District (2016) 1 Cal. 5th 937.

17
18

•

Only minor additions or changes would be necessary to make the previous EIR
adequately apply to the project in the changed circumstances.

19
20
21

The CSLC, therefore, is preparing this Supplemental EIR to evaluate the potential
significant impacts associated with the Lease Modification Project. Considerations
associated with this determination are identified in Table 1-3.

22
23
24
25
26
27
28
29
30
31

This Supplemental EIR incorporates previously published information by referencing
relevant portions of the City’s CEQA documents (e.g., the 2010 FSEIR) and the
SWRCB (2015a) SED discussed above. This approach is intended to facilitate
understanding of the Lease Modification Project and its impacts, and to eliminate the
need for frequent reader referral to the prior CEQA documents that evaluated the 2010
Project. Consistent with CEQA requirements, the CSLC has engaged in a good faith,
reasonable effort towards full public disclosure of the potential effects of the proposed
Lease Modification Project, and it is not the purpose of this Supplemental EIR to
recommend either approval or denial of a project. Prior to a decision on whether or not
to modify PRC 1980.1, the CSLC must certify that (State CEQA Guidelines, § 15090):

32

•

The Supplemental EIR has been completed in compliance with CEQA.

33
34
35

•

The Supplemental EIR was presented to the CSLC in a public hearing and the
CSLC reviewed and considered the information contained in the Final
Supplemental EIR prior to taking action on the Lease Modification Project.

36

•

The Supplemental EIR reflects the CSLC’s independent judgment and analysis.
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Table 1-3.

Considerations Relevant to Supplemental EIR Scope

• The CSLC granted the Applicant a vested right in the form of an executed lease for a
20-year lease term (through August 7, 2026), associated with portion of the HB
Desalination Plant offshore the City-approved site (PRC 1980.1). Given Poseidon’s
executed lease and the lack of CSLC jurisdiction onshore (above the OHWM), the
Lease Modification Project is distinct from any proposed onshore modifications
within the jurisdictions of the City or applicable local or regional water agencies
(including to the approved 2010 Project).13
• Construction activities required to install screens and a diffuser on the HBGS
pipelines would generate impacts similar to those of related offshore projects, such
as adding marine organism barriers to the San Onofre Generating Station (SONGS)
intake pipelines (see SONGS Units 2 and 3 Offshore Large Organism Exclusion
Device Installation Project, Mitigated Negative Declaration, October 2012).*
• Operational impacts associated with wedgewire screens and diffusers are: (1)
generally evaluated in the SWRCB (2015a) Final Staff Report Including the Final
Substitute Environmental Documentation Amending the Ocean Plan Addressing
Desalination Facility Intakes, Brine Discharges, and the Incorporation of Other NonSubstantive Changes (SED) ** as part of the Desalination Amendment; and (2)
analyzed in comparison to those impacts considered in the 2010 FSEIR.
Notes:
* www.slc.ca.gov/Info/CEQA/SONGS_LOED.html
** www.waterboards.ca.gov/board_decisions/adopted_orders/resolutions/2015/rs2015_0033_sr_apx.pdf

1

1.4.2 Baseline and Future Conditions

2
3
4
5
6
7
8

Baseline conditions for this Supplemental EIR are defined (consistent with State CEQA
Guidelines, § 15125, subd. (a)), as the existing physical environmental conditions in the
vicinity of PRC 1980.1 that may be affected by the Lease Modification Project. This
setting constitutes the baseline physical conditions by which the CSLC will determine
whether or not impacts from the Lease Modification Project and alternatives are
significant. Project impacts are defined as changes to the environmental setting that are
attributable to project components or operations.

9
10
11
12
13

Potential impacts are often analyzed in the context of the local and regional physical
environmental conditions existing at the time the NOP of environmental documentation
was released (in this case, November 2016). In some circumstances, future conditions
may be used for the environmental setting, such as conditions that will exist when a
project begins operations. (Neighbors for Smart Rail v. Exposition Metro Line Constr.

13

In contrast, the RWQCB considers the HB Desalination Plant a “new” facility (see Section 1.2.2, Santa
Ana RWQCB Permitting Status). Similarly, the CCC staff refers to “significant project changes,
changed circumstances, and new information” since the 2010 CEQA review (letter from Tom Luster,
CCC, to Cy Oggins, CSLC, December 21, 2016).
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1
2

Auth. (2013) 57 Cal.4th 439.) Baseline conditions for the proposed PRC 1980.1 Lease
Amendment include the following assumptions:

3
4

•

Relevant baseline information from the 2010 FSEIR has been used, if it has been
verified to be still accurate and relevant.

5
6

•

Baseline information is provided based on the NOP date (November 2016) for
environmental disciplines in the 2010 FSEIR that did not cover offshore impacts.

7
8
9
10
11
12
13
14
15
16

1.4.3 Potential Impacts and Summary of Alternatives Evaluated
Consistent with State CEQA Guidelines section 15163, subdivision (b), this supplement
to the 2010 FSEIR contains “only the information necessary to make the previous EIR
adequate for the project as revised.” Consequently, this Supplemental EIR identifies
potential significant impacts of the proposed Lease Modification Project on the
environment and indicates if and how the impacts can be avoided or reduced by
mitigation measures or alternatives. As described in Section 4.0, Environmental Setting
and Impact Analysis, the following impact areas would not be impacted by the Lease
Modification Project, and are therefore eliminated from consideration in this
Supplemental EIR:
•
•
•
•
•

17
18

•
•
•
•
•

Mineral Resources
Population and Housing
Public Services
Transportation/Traffic (onshore)
Utilities and Service Systems

The following sections provide information on potentially significant environmental
effects associated with construction or operation of the Lease Modification Project:
•
•
•
•
•

19
20
21
22
23
24
25
26

Agricultural and Forestry Resources
Biological Resources (Terrestrial)
Hydrology, Drainage, and Storm
Water Runoff
Geology and Soils
Land Use and Planning

Ocean Water Quality and Marine
Biological Resources
Aesthetics/Light and Glare
Air Quality
Cultural Resources
Cultural Resources – Tribal

•
•
•
•
•

Greenhouse Gas Emissions
Hazards and Hazardous Materials
Noise
Recreation
Transportation (Marine)

Pursuant to State CEQA Guidelines section 15126.6, an EIR must describe and
evaluate a range of reasonable alternatives that would feasibly attain most of the
project’s basic objectives, and would avoid or substantially lessen any of the significant
impacts of the project as proposed. The State CEQA Guidelines also state that the
range of alternatives required to be evaluated in an EIR is governed by the “rule of
reason” (§ 15126.6, subd. (f))—that is, an EIR needs to describe and evaluate only
those alternatives necessary to permit a reasoned choice and to foster informed
decision making and public participation. The State CEQA Guidelines also require that
October 2017
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1
2

the EIR evaluate a “no project” alternative and, under specific circumstances, designate
an environmentally superior alternative from among the remaining alternatives.

3
4
5
6
7
8
9
10

Possible alternatives not already evaluated in the City’s 2010 FSEIR include different
intake screen sizing and different diffuser types and configurations. Alternatives to the
HB Desalination Plant’s site location or intake and discharge pipeline locations would be
encompassed in the no project alternative, as the action before the CSLC is either to
approve or disapprove Poseidon’s proposed amendment to existing PRC 1980.1.
Alternatives to the proposed Lease Modification Project are analyzed in Section 5,
Alternatives, or are screened from further consideration if the alternative is infeasible or
has no greater environmental benefits over the proposed Lease Modification Project.

11

1.4.4 Cumulative Impacts Analysis

12
13
14
15
16
17
18

An EIR must discuss the cumulative impacts of a project when the project’s incremental
effect is “cumulatively considerable” (State CEQA Guidelines, § 15130). A cumulative
impact is an impact that is created through a combination of the project being analyzed
in the EIR and other projects in the area causing related impacts. Section 3, Cumulative
Projects, defines the applicable geographic scope of the cumulative analysis
(“Cumulative Projects Study Area”), and lists future planned and approved projects to
be included in the cumulative environment.

19
20
21
22
23
24
25
26
27
28

The information provided in this Supplemental EIR, if certified, will assist the CSLC in
making its decision to approve, conditionally approve, or deny the Lease Modification
Project. Each additional responsible agency is responsible for considering the effects of
those activities that it is required by law to carry out or approve (Pub. Resources Code,
§ 21002.1, subd. (d)). Section 3.8 of the 2010 FSEIR presented a list of agency
approvals, including those to be issued by agencies acting as responsible agencies
under CEQA. Most of those agency actions are related to construction and operation of
the HB Desalination Plant. Table 1-4 lists potential additional agreements, permits and
approvals related to the Lease Modification Project.
Table 1-4.
Agency

Other Potential Lease Modification Project Approvals
Permit, Approval, or
Consultation

Local/Regional
South Coast Air Quality Permit to Construct
Management District
State
California Coastal
Coastal development permit;
Commission
federal consistency review
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Offshore emissions

Construction and operation in coastal
zone
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Agency
California Department
of Parks and
Recreation
Santa Ana Regional
Water Quality Control
Board
Federal
U.S. Army Corps of
Engineers
U.S. Coast Guard
U.S. Fish and Wildlife
Service and National
Marine Fisheries
Service

Permit, Approval, or
Consultation
Waiver of Grant of Easement
(co-located operations);
Grant of Easement (standalone operation)
National Pollutant Discharge
Elimination System Permit/
Waste Discharge
Requirements
Section 10 and 404 permits

Covered Activity
Those portions of the intake and
discharge pipelines that cross
beneath Huntington State Beach
Discharge into ocean consistent with
Ocean Plan; consistency with Water
Code section 13142.5, subdivision (b)

Offshore construction

Notice to Mariners

Offshore construction and
maintenance requiring marine vessels
Protection of federally listed marine resources, implementation of
Marine Mammal Protection Act and Magnuson-Stevens Fishery
Conservation and Management Act, Conservation, protection, and
enhancement of fish, wildlife, plants, and their habitats

1
2

The Supplemental EIR is presented in nine sections as shown below:

3
4

•

Section 1 – Introduction provides background on the Lease Modification
Project and the CEQA process.

5
6
7

•

Section 2 – Project Description describes the Lease Modification Project, its
location, components, and activities, and describes the decommissioning
process and schedule.

8
9

•

Section 3 – Cumulative Projects describes and locates other projects that are
considered in the cumulative impact assessment within Section 4.

10
11
12
13

•

Section 4 – Environmental Setting and Impact Analysis describes existing
environmental conditions, impacts of the Lease Modification Project, mitigation
measures, and residual effects for multiple environmental issue areas, and
evaluates cumulative impacts.

14
15
16

•

Section 5 – Alternatives describes the alternatives screening methodology,
alternatives screened from full evaluation, and alternatives carried forward for
analysis; and analyzes impacts of each alternative carried forward.

17
18
19
20
21

•

Section 6 – Other CEQA Sections and Environmentally Superior Alternative
addresses other required CEQA elements, including: significant and irreversible
environmental and growth-inducing impacts; comparison of the Lease
Modification Project and alternatives; and identification of the environmentally
superior alternative.
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1
2

•

Section 7 – Mitigation Monitoring Program (MMP) presents the required
description of the monitoring process.

3
4
5
6
7

•

Section 8 – Other Commission Considerations presents information relevant
to the Commission’s consideration of Poseidon’s lease amendment application
that are in addition to the environmental review required pursuant to CEQA (other
considerations may be addressed in the staff report presented at the time of the
Commission’s consideration of the lease amendment).

8
9

•

Section 9 – Report Preparation Sources and References lists the persons
involved in preparation of the EIR and the reference materials used.

10

The Supplemental EIR also contains the following appendices listed below.

11

•

Appendix A – Applicable Federal and State Regulations

12

•

Appendix B – Interagency Permit Sequencing Framework Agreement

13

•

Appendix C – EIR Distribution List

14
15
16

•

Appendix D – Notice of Preparation (NOP), NOP Comments, Scoping Hearing
Transcripts, and Index to Where Each NOP Comment is Addressed in the
Supplemental EIR

17

•

Appendix E – Selected Documents Incorporated by Reference

18
19

o E1 – California State Lands Commission staff report, Mitigation Monitoring
Program, and Findings (Item 62, October 29, 2010)

20
21
22
23

o E2 – Final Staff Report Including the Final Substitute Environmental
Documentation Amending the Ocean Plan Addressing Desalination
Facility Intakes, Brine Discharges, and the Incorporation of Other NonSubstantive Changes (adopted May 6, 2015) (SWRCB 2015a)

24
25

•

Appendix F – Memorandum and Reports on ocean water quality/marine
biological issues related to desalination project intake and discharge

26
27
28

o F1 – Dr. Peter Raimondi, Review of Applicant-provided information on
operational effects of the Huntington Beach Desalination Plant Lease
Modifications to marine biology (May 19, 2017).

29
30
31
32

o F2 – TWB Environmental Research and Consulting (Tim Hogan) and
Michael Baker International (Dr. Scott Jenkins), Technical Memorandum:
Response to SLC Request for Additional Turbulence Mortality Calculation
(May 9, 2017)

33
34
35

o F3 – Comparison of Selected Southern California Tidal Wetlands as
Potential Sites for Mitigation of Impacts Associated with Desalination
Projects, 2016 Update (July 2016)
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o F4 – Poseidon Huntington Beach Desalination Facility Marine Life
Mitigation Plan: Bolsa Chica (July 2016)

1
2
3
4

•

Appendix G Energy Minimization and Greenhouse Gas Reduction Plan
(February 27, 2017 Update)

5
6

•

Appendix H – Discharge Pipeline (Outfall) Technical Memoranda and Reports
submitted to CSLC Engineering and Environmental Staffs

7
8

o H1 – Outfall Diffuser Head Loss Summaries, Calculations, and Related
Memos (Alden 2017a/GHD 2017a)

9
10

o H2 – Response to Request for Information on Possible Effects of Adding
Brine into Existing Concrete Discharge Pipeline (GHD 2017b)

11
12

•

Appendix I – Wedgewire Screen and Diffuser Construction: Summary,
Harborcraft Assumptions and Emissions, CalEEMod Summer/Annual Outputs
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1
2
3
4
5
6
7
8
9
10
11
12

As discussed in Section 1, Introduction, Poseidon Resources (Surfside) LLC (Poseidon
or Applicant) is proposing to modify portions of its proposed 50 million gallon per day
(MGD) Huntington Beach Desalination Plant (HB Desalination Plant) located on PRC
1980.1, a General Lease – Industrial Use (see Figure 1-1 in Section 1, Introduction)
offshore the AES Huntington Beach Generating Station (HBGS). In September 2010,
the city of Huntington Beach (City), as lead agency under the California Environmental
Quality Act (CEQA), certified a Final Subsequent Environmental Impact Report (2010
FSEIR) and approved construction and operation of the HB Desalination Plant (2010
Project). The 2010 Project site is located in the northern portion of the HBGS site, in the
city of Huntington Beach, in northwestern Orange County (Figure 2-1).
Figure 2-1. HB Desalination Plant with Intake/Discharge Pipelines

Source: Digitalglobe 2007, City of Huntington Beach 2010.
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1
2
3
4
5
6
7
8

In October 2010, the California State Lands Commission (CSLC), as a CEQA
responsible agency, reviewed the City’s 2010 FSEIR and authorized the amendment of
PRC 1980.1, which covers the existing offshore HBGS seawater intake pipeline and
discharge pipeline (outfall) on 11.78 acres of tide and submerged land (Item 62,
October 29, 2010).14 The executed lease, which has a 20-year term (through August 7,
2026), granted Poseidon a vested right to use the pipelines for desalination at the HB
Desalination Plant site. The 2010 Project analyzed in the 2010 FSEIR included onshore
and offshore elements and two operating scenarios:

9
10

•

Onshore – reverse osmosis (RO) desalination plant and onshore product water
distribution pipelines 15

11
12

•

Offshore – offshore pipelines currently used by the HBGS for Once-Through
Cooling (OTC) that would also be used by the HB Desalination Plant

13
14
15
16

•

Co-located Operations (concurrent with HBGS OTC flows) – source water for
desalination is obtained entirely from the HBGS’s effluent stream, and postdesalination wastewater (brine concentrate, filter backwash, and subsequent
rinse wastewater, and occasional stormwater) is blended with OTC discharges

17
18
19

•

Stand-alone Operation (after HBGS steam generating units are shut down) – all
seawater intake and discharge is for desalination operation only (no OTC flow
would be available to blend with desalination effluent prior to discharge)

20
21
22
23
24
25
26
27
28
29

Before the HB Desalination Plant and onshore potable water distribution system can be
built and start operations, additional approvals must be obtained from the Santa Ana
Regional Water Quality Control Board (RWQCB), California Coastal Commission
(CCC), and Orange County Water District (OCWD) or other local or regional water
agency. As discussed in Section 1.2.5, City of Huntington Beach and Orange County
Water District, the OCWD Board approved a non-binding term sheet addressing
contracts for water purchased from the HB Desalination Plant in 2015 (OCWD 2015b).
The RWQCB, in consultation with the State Water Resources Control Board (SWRCB)
and CCC, is also reviewing alternatives to the 2010 Project site pursuant to Water Code
section 13142.5 (b).

14

15

PRC 1980.1, a General Lease – Industrial Use, was previously issued to AES beginning on August 8,
2006, for a 20-year term (Minute Item 43, February 5, 2007).
SWRCB (2015a) Table 12-1 identifies the following facilities associated with the HB Desalination Plant.
Onsite: 10,000 square foot (ft2) administrative building, 38,090 ft2 RO building, 38,220 ft2 pretreatment filtration structure, 8,500 ft2 solids handing structure, 4,370 ft2 chemical storage
structure, 1,800 ft2 electrical substation building, 4,560 ft2 lime tank farms (6), 200,000gallon wash water and 100,000-gallon rinse water tanks, one 10,000,000-gallon produce
water storage tank, connecting pipeline from HBGS cooling water conveyance, and effluent
pipeline to existing HBGS discharge
Offsite: 52,800 feet of 48-inch diameter water distribution pipeline, and two booster pump stations

October 2017
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1
2
3
4

This Supplemental EIR addresses only the Lease Modification Project (i.e., the
proposed modifications to the approved 2010 Project that lie offshore within the PRC
1980.1 footprint) which includes one operational change and two physical modifications
offshore intended to address Santa Ana RWQCB and CCC policies and regulations.

5
6

•

Reduce seawater intake volume to up to 127 MGD (co-located) and 106.7 MGD
(stand-alone) to produce an average 50 MGD of potable water

7
8
9
10
11
12
13
14

•

Install wedgewire screens and a multiport diffuser at the ends of the existing
HBGS intake and discharge pipelines, respectively (as required for Poseidon to
operate the seawater intake pump for the HB Desalination Plant and to discharge
brine and other desalination wastes)—if the Santa Ana RWQCB, pursuant to
Water Code section 13142.5, subdivision (b), determines subsurface intakes are
not feasible, and brine cannot be diluted by wastewater and there are no live
organisms in the discharge—consistent with 2015 Ocean Plan Desalination
Amendment Chapters III.M.2.d(1)(c)(i) and III.M.2.d(a),(b)

15
16
17
18
19

Poseidon has identified one Applicant Proposed Lease Condition (APLC) and seven
eight Applicant Proposed Measures (APMs), which would be implemented to avoid or
minimize construction and operational impacts associated with the screens and diffuser.
(See discussion in Section 2.5, Applicant Proposed Measures. The full text of each
APM is included in Section 4.0, Environmental Setting and Impact Analysis.)

20
21
22
23
24
25
26
27
28

The State CEQA Guidelines (§ 15126.6, subd. (a)) require an EIR to describe and
consider a range of reasonable alternatives to a project, or project location, which would
feasibly attain most of the basic objectives of the project. Here, project objectives
identified in the 2010 FSEIR are presented to explain the previously-approved need for
the HB Desalination Plant and to guide in development and evaluation of alternatives.
Consistent with the 2010 FSEIR and Poseidon’s executed lease, this Supplemental EIR
incorporates these objectives within the context of Poseidon’s application to amend
PRC 1980.1. These objectives are:

29
30

•

Use proven technology to affordably provide a long-term, local and reliable
source of water not subject to the variations of drought or regulatory constraints

31
32

•

Reduce local dependence on imported water and strengthen regional selfreliance

33

•

Contribute desalinated water to satisfy regional water supply planning goals

34
35
36

Poseidon’s objectives also include obtaining:
•

RWQCB determination of consistency, in consultation with the SWRCB, with
Water Code section 13142.5, subdivision (b), as implemented through the Ocean
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1
2
3
4

Plan (hereinafter referred to as the Desalination Amendment) and issuance of a
National Pollutant Discharge Elimination System (NPDES) permit
•

CCC approval under the California Coastal Act (Pub. Resources Code, § 30000
et seq.)

5
6
7
8
9
10
11

The HBGS began operation in 1958 under the ownership of Southern California Edison
(SCE). In 1998, AES Huntington Beach, LLC, acquired the HBGS from SCE. In 2014,
the California Energy Commission (CEC 2014a) approved the replacement of the
HBGS with the Huntington Beach Energy Project, a natural-gas-fired, air-cooled
electrical power plant (CEC 2014a). Demolition within the HBGS site has begun (see
Section 3.2, Cumulative Project List).

12
13
14

The HBGS currently has two seawater cooled operating units that are scheduled to
cease by December 31, 2020. OTC flows are withdrawn and discharged through a 14foot-diameter pipeline ending in a vertical riser (tower) as shown in Figures 2-2 and 2-3.

15

2.3.1 Existing Intake System

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33

Cooling water is withdrawn from the ocean through a concrete conduit with internal
dimensions of 14 feet (inside diameter). As described in Order No. R8-2014-0076,
NPDES No. CA0001163 (Santa Ana RWQCB 2014 [Attachment F Fact Sheet]) for the
HBGS, the intake conduit extends approximately 1,650 feet offshore. At the intake end,
which lies at a depth of about 33 feet mean lower low water, a vertical riser with internal
dimensions of 21 feet by 16 feet elevates
the inlet 11.7 feet above the sea floor to
Table 2-1. AES HBGS Intake
minimize direct disturbance to the sea
Volumes: 2016-2017 (MGD)
floor that may result from currents
Month
Average/Month Maximum
created by the intake flow (Figure 2-2).
Apr 2016
70.3
N/A
The riser is fitted with a velocity cap that
May 2016
94.2
N/A
reduces entrainment of motile fishes
Jun 2016
293.3
293.3
Jul 2016
243.4
302.0
through the intake conduit by creating a
Aug
2016
263.0
293.0
rapid directional change in the inflow
Sep
2016
195.8
291.7
current, thereby triggering a flight
Oct 2016
116.3
253.4
response in many fish. Maximum mean
Nov 2016
105.5
261.9
water velocity at the cooling water
Dec 2016
88.0
253.4
conduit inlet is 2.0 feet per second (ft/s).
Jan 2017
64.1
72.8

34
35
36
37

OTC water is drawn into the HBGS by
six circulating water pumps, each
capable of delivering about 44,000
gallons per minute (63.4 MGD) for a
October 2017
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Feb 2017
Mar 2017

68.9
65.5

126.7
105.3

Source: California Integrated Water Quality
System (http://ciwqs.waterboards.ca.gov/
ciwqs/readOnly/CiwqsReportServlet?
inCommand=reset&reportName=esmrAnalytical)
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1
2
3
4

maximum of about 387 MGD. In the 12-month period between April 2016 and March
2017, average intake flow varied between 64 MGD and 293 MGD, with a maximum of
302 MGD, as reported by AES through the California Integrated Water Quality System
(Table 2-1).
Figure 2-2. Existing Intake Structure
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Figure 2-3. Existing Discharge Structure

1

2.3.2 Existing Outfall System

2
3
4
5
6
7
8

After flowing through the HBGS, cooling water is collected from the power plant’s steam
generating units into a discharge well located within the HBGS. Cooling water flow is
conveyed from the discharge well back to the ocean via a 1,500-foot-long outfall with a
vertical riser similar to that on the intake structure. The riser is capped with a 12-inch by
18-inch mesh screen constructed of 1-inch by 3-inch flat bars (Figure 2-3). AES has
inspected the outfall on several occasions between 2010 and 2016, most recently in late
December 2016 (Poseidon 2017b).

9
10
11
12

Table 2-2 identifies Poseidon’s proposed Lease Modification Project components, which
include seawater intake volume reductions and installation of screens and a diffuser,
and presents proposed average production, intake, and discharge volumes.
October 2017
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Table 2-2.

Lease Modification Project “At a Glance”

Product (potable) water volume
HB
Timing
Desalination
Plant
Location
Intake:
Quantity/ Description

50 million gallons per day (MGD)
Install prior to desalination plant commercial
operation
At intake pipeline riser ~ 1,650 feet offshore
Four, 91-inch-diameter, cylindrical screens
Overall length for each: 26 feet
Wedgewire
Effective screen area for each: ~ 105 inches.
screens
Orientation: perpendicular to shoreline
Slot width
1 millimeter (mm)
Through velocity
0.5 feet/second or less (per Ocean Plan Section
III.M.2.d(1)(c) requirements)
Composition
Copper nickel alloy Stainless steel
Volume
Up to 127 MGD (co-located; with screens) 1
106.7 MGD (stand-alone; with screens)
✓ 152 MGD intake volume approved in 2010
HB
Timing
Install prior to desalination plant commercial
Desalination
operation
Plant
Location
At discharge pipeline riser ~ 1,500 feet offshore
Discharge Number of ports2
Three 36-inch duckbill check valves and one 54inch (4.5-foot) capped port (port open only for
Multiport
flows > 127 MGD and prior to Desalination Plant
diffuser
commercial operations)
(March 2017 Alignment
45° (horizontal angle between check valves)
design)
47° (vertical angle for each valve)
Effluent Composition Brine concentrated seawater, filter backwash,
and subsequent rinse wastewater, and
occasional stormwater
Initial discharge
11.9 feet/second (co-located)
velocity
10.1 feet/second (stand-alone)
Discharge volume
56.7 to 77 MGD (diffuser with 54-inch port
(co-located)
capped)3
✓ 514 MGD 2010 Project discharge volume
✓ 387 MGD maximum in current AES HBGS
NPDES Permit
Volume (stand-alone) 56.7 MGD (proposed; with diffuser)

Source: Alden 2017a
Notes:
1 The OTC Policy prohibits the HBGS from withdrawing seawater solely for the purpose of providing the
HB Desalination Plant with source water.
2 Per Poseidon, the number and diameter of diffuser valves will allow for either co-located or standalone operation.
3 The maximum discharge volume depends on AES drawing the full 127 MGD for one generating unit
during co-located operations.
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1

2.4.1 Poseidon’s Proposed Schedule

2
3
4
5
6
7
8

The 2010 FSEIR analysis used a construction schedule for the HB Desalination Plant
that began in 2011 and ended in 2013 and included the construction timing for: (1) the
onsite desalination facility; (2) offsite product water transmission pipeline; and (3) offsite
pump stations (Table 2-3). The 2010 FSEIR also noted that these three components
would be implemented concurrently during the 18 months that the pump stations would
be under construction and that construction phasing would not change under the standalone condition.
Table 2-3.
Onsite:
Desalination
Facility
Construction
Offsite:
Product Water
Transmission
Pipeline
Construction

Offsite:
Product Water
Underground
Booster Pump
Stations
Construction

9
10
11
12
13
14
15
16
17
18
19

Schedule for 2010 Project (as Described in 2010 FSEIR)

• Approximately 24-month construction period
• Includes on-site demolition, grading/excavation, construction of
desalination facilities, landscaping, and facility startup/testing
• Import and export of earthen materials would occur primarily during
first 6 months and last 4 months of this phase of the project
• Approximately 21-month construction period
• Begin about 3 months after the beginning of on-site desalination
facility construction
• Includes pipeline installation, pipeline implementation under
waterways and major roadways, soil remediation, pipeline removal,
and facility startup/testing
• Import and export of earthen materials would occur primarily during
middle 12 months of this phase
• Approximately 18-month construction period
• Begin approximately 6 months subsequent to commencement of
on-site desalination facility construction
• Includes grading/excavation/paving, pump station construction,
emergency power generator construction, landscaping, and facility
startup/testing
• Import and export of materials would occur mainly within first 6
months and final 6 months of the phase

The 2010 FSEIR construction schedule did not include offshore work on the HBGS
intake and discharge pipelines, which is the subject of analysis in this Supplemental
EIR. The Applicant’s proposed updated construction schedule (see Table 2-4) includes
similar construction phases and durations to those listed in the 2010 FSEIR. The
construction start dates for the main onshore construction activities—onshore
components (at the HB Desalination Plant site) and offsite potable water distribution
infrastructure (transmission pipeline and pump stations)—were revised to include the
offshore intake and discharge pipeline modifications and to incorporate the anticipated
shut down and decommissioning of the HBGS by December 31, 2020. Construction
would occur while the HBGS is offline (typically during winter months when electricity
demand is lower).
October 2017
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Table 2-4.

Applicant Proposed Schedule (Lease Modification Project)

Lease Modification Project

Diffuser
• Approximately 2-month construction period
Installation • Begin construction on discharge pipeline as early as late 2019
(before HBGS is decommissioned)
• Diffuser construction period is anticipated to overlap with
construction of components on desalination plant site and offsite
distribution system components (i.e., pipeline and pump stations)
• Diffuser’s 54-inch port would be capped after installation if flows
are reduced from > 127 MGD to ≤ 127 MGD
Wedgewire • Approximately 3-month construction period
Screen
• Begin as early as 2020, prior to commercial operation of the HB
Installation
Desalination Plant (start of screen installation work would be tied
to the decommissioning schedule for HBGS since screens cannot
be installed when OTC flow is > 127 MGD)
• Installation of wedgewire screen would likely occur after
installation of diffuser on discharge pipe, but construction periods
could overlap
• Construction schedule for screen installation would overlap with
construction of onshore desalination components (similar to above)
Other 2010
• All estimated to begin construction in 2018, with commercial
Project
operation of the facility beginning in the first quarter of 2021
Components
• Approximately 24-month construction time for main components
• Onshore at
being built on the desalination plant site (anticipate completion of
Plant Site
construction in late 2020)
• Offsite Pipeline • Approximately 21-month construction period for offsite (onshore)
• Offsite Pump
pipeline and 18 months for pump stations (anticipate completion of
Stations
pipeline alignment and pump stations in 2020)
• All three components would overlap during construction
Note: All components begin after Poseidon has obtained its required approvals.

1

2.4.2 Operational Scenarios

2
3

Poseidon would install the 1-mm wedgewire screens and multiport diffuser prior to
commercial operation, as per the Desalination Amendment.16 If it obtains all required
16

The Desalination Amendment to the Ocean Plan (SWRCB 2015b) includes, but is not limited to, the
following requirements to protect marine life associated with desalination project surface intake and
discharge.
• Surface water intakes must be screened with a 1 millimeter (0.04 inch) or smaller slot size screen
when the desalination facility is withdrawing seawater.
• In order to minimize impingement, through-screen velocity at the surface water intake shall not
exceed 0.15 meters per second (0.5 foot per second).
• Multiport diffusers are the next best method for disposing of brine when the brine cannot be diluted
by wastewater and when there are no live organisms in the discharge. Multiport diffusers shall be
engineered to maximize dilution, minimize the size of the brine mixing zone, minimize the
suspension of benthic sediments, and minimize mortality of all forms of marine life.
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1
2

permits, Poseidon anticipates beginning commercial operation of the HB Desalination
Plant in the first quarter of 2021 (see schedule in Table 2-4).

3
4
5
6
7
8
9
10
11

Poseidon proposes to primarily operate the HB Desalination Plant under stand-alone
conditions. However, if the SWRCB extends the deadline for cessation of HBGS OTC
flows past 2020, there may be a period when the HB Desalination Plant would operate
in a co-located mode with one of the HBGS power generating units in operation. During
this co-located mode, the intake water would pass through the wedgewire screen.
Poseidon has proposed a diffuser and wedgewire screen design that allows for both
stand-alone operation and short-term co-located operations. Figures 2-4 and 2-5
illustrate the HB Desalination Plant process under co-located operations and standalone scenarios, respectively.
•

12
13
14
15
16
17

A single pump station would provide the HB Desalination Plant’s source water
from the Pacific Ocean using the existing HBGS intake and outfall pipelines
(operation of the HB Desalination Plant will not involve mixing and matching
pump operations from the HBGS pump station and desalination plant station).
Aside from a connection point within the HBGS site, no modifications to the
HBGS would be required to support the HB Desalination Plant.

18
19
20
21
22
23
24
25

o Under co-located operations, the HBGS OTC pump would be used. The
facility would only operate in co-located mode if the HBGS’s OTC system
is operating with no more than 127 MGD (equivalent to one unit
operating), which is the maximum volume of water the wedgewire screen
can accommodate. The HB Desalination Plant would then withdraw its
source water from the wastewater effluent stream of the HBGS and
convey it to the desalination plant intake pump station via a 72-inch
pipeline located entirely within the existing HBGS site.

26
27
28
29

o Under stand-alone operation (once HBGS OTC flows cease), the HB
Desalination Plant pump station would directly intake and discharge
seawater from/to the Pacific Ocean. Average annual seawater withdrawal
would be approximately 106.7 MGD.
•

30
31
32
33
17

The HB Desalination Plant pump station would contain three vertical turbine
pumps17 of approximate capacity of 50 MGD each, with a nominal capacity of
106.7 MGD. Only two of the three pumps would operate at a time (100 MGD
total); the third would be on standby.

Poseidon has informed CSLC staff that it may make a future business decision to change the number
of onshore vertical turbine pumps from three to five (with one on standby) for operating efficiency and
flexibility after the HBGS ceases OTC. Poseidon currently has no plan to change the number of pumps
at this time; however, if five pumps are selected they would be smaller and the energy consumption
guarantee from Poseidon’s Process Provider would remain unchanged. (Email from Scott Maloni,
Poseidon, to Cy R. Oggins, CSLC, May 11, 2017.)
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Figure 2-4. Co-located Operations
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Figure 2-5. Long-Term Stand-Alone Operations
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1
2
3

o Under co-located operations, the pumps would only operate when source
water is available from HBGS discharge. Post-desalination discharges
would be commingled with HBGS OTC discharges.

4
5

o Under stand-alone operation, no commingling would occur (HBGS OTC
flows will have ceased).

6
7
8
9
10
11
12

Of the 106.7 MGD of seawater intake used for desalination, after producing 50 MGD of
potable water, approximately 56.7 MGD (50 MGD of brine from the RO process, and 6.7
MGD of seawater for filter backwash and subsequent rinsewater, and occasional
stormwater) would be discharged through the multiport diffuser, with the central port
closed. The initial discharge velocity through the three 36-inch duckbill valves would be
approximately 12 ft/s for co-located operations and 10 ft/s for stand-alone operations,
with a salinity of 63.1 parts per thousand (ppt) (see Table 2-2 above).

13

2.4.3 Wedgewire Screen Intake Design and Materials

14
15
16
17

To reduce entrainment of marine life, a wedgewire screen manifold would be installed
before commercial operation of the HB Desalination Plant (after AES decommissions
either one or both of the two HBGS units). Figure 2-6 shows photographs of similar
screens used for other projects.
Figure 2-6. Wedgewire Screen Photographs

Source: WE Energies, Filtration-Separation.com and Cook Legacy Water & Energy 2013
Final Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

October 2017
Page 2-13

2.0 Project Description

1
2
3
4
5
6
7
8
9
10
11
12
13
14

Figure 2-7a illustrates the shape and dimensions of the proposed HB Desalination Plant
screens in plan and profile views. The existing HBGS intake tower would be modified to
add the manifold with four, 91-inch-diameter, 1-mm slot cylindrical wedgewire screens
(three main operating screens and an additional one for redundancy). Each screen would
rise approximately 13.5 feet above the sea floor and be oriented perpendicular to the
shoreline. Screen lengths would be about 26 feet, each with an effective screening area
of approximately 105 inches. This would increase the size and shape of the intake
facilities on the ocean floor and increase the footprint, including protective riprap, by 608
square feet, to include approximately 1,319 square feet not within the existing intake
facility footprint (see Figure 2-7b). Screens would be spaced approximately 3.8 feet
from each other to maximize the sweeping velocities between screens to sweep debris
and organisms away from the intake area. The proposed screens would be constructed of
a copper nickel alloy stainless steel, which has been shown to provide the greatest
resistance to biofouling corrosion with no chemical leaching.

15

2.4.4 Diffuser Design

16
17
18
19
20
21
22
23
24
25
26
27
28

Prior to operation of the HB Desalination Plant, Poseidon proposes to install a diffuser
with three 36-inch duckbill valves and one 54-inch central port on the HBGS discharge
tower (Figure 2-8a). Brine and other desalination effluent (e.g., filter backwash water
and subsequent membrane rinse flow, and occasional stormwater) would be discharged
from the submerged diffuser through multiple high velocity ports. This discharge would
be mixed with the receiving waterbody to reduce salinity and encourage dispersion of
the plume. The number and diameter of the valves were selected to produce an initial
discharge velocity of approximately 12 or 10 ft/s when the HB Desalination Plant is in
operation for either co-located or stand-alone operations, respectively (Alden 2017a).
The purpose of the diffuser is to reduce salinity in the concentrated discharge from the
HB Desalination Plant to comply with Desalination Amendment receiving water limits of
2 ppt above natural background salinity (approximately 35.5 ppt) at the edge of the
Brine Mixing Zone (BMZ) of 328 feet.

29
30
31
32
33
34
35
36
37
38
39
40

The diffuser’s duckbill valves would be generally oriented to provide a net offshore
momentum. The horizontal angle between the valves would be 45 degrees to provide
flow separation for entrainment of ambient ocean water into each discharge jet and to fit
the pipes into the available space. Flow to the valves would come from a new common
space (plenum) under the tower cap, which would otherwise be sealed. The plenum
with imbedded pipes would sit on top of the tower after the existing grating is removed
and the tower is lowered to maintain the existing tower height with the diffuser in place;
all other existing elements of the tower and discharge pipeline would be used (Alden
2017a). The diffuser modification would occupy the same physical space as is currently
occupied by the discharge tower, while riprap surrounding the discharge tower would be
sidecast and reconfigured, increasing the area footprint, (including the protective riprap)
by approximately 4,000 square feet (see Figure 2-8b).
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Figure 2-7a. Wedgewire Screen Shape and Dimensions

Source: Alden 2016

Cross-Section View
(from the side)
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Figure 2-7b. Existing and Proposed Intake Structure Footprint

54.5′ x 29′

42′ x 54′

Benthic Impact from Intake Structure
Existing Impact Area
3,240 square feet
Proposed Impact Area
3,848 square feet
Increase in Impact Area
608 square feet
Temporary Impact from Intake Structure Construction
Installation of Wedgewire Screen Pipeline
19,481 square feet plus anchors
Header
Source: Poseidon.
Note: Disturbance calculation assumes trench construction with a 10-foot x 12-foot trench and a 6:1 slope,
resulting in disturbance over an area of 154 x 126.5 feet
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Figure 2-8a. Duckbill Diffuser with Center Port
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Figure 2-8b. Existing and Proposed Discharge Structure Footprint

Benthic Impact from Discharge Structure
Existing Impact Area
3,240 square feet
Proposed Impact Area
7,134 square feet
Increase in Impact Area
3,894 square feet
Temporary Impact from Discharge Structure Construction
Anchor disturbance only
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The inclusion of the central port is an insurance (precautionary) measure to mitigate
schedule risk as the central port would allow the diffuser to be installed prior to the
HBGS decommissioning the first of their two remaining power generating units and prior
to the start of HB Desalination Plant operations. This would allow diffuser installation to
accommodate construction schedule constraints such as weather, rough seas, and
marine equipment availability. The diffuser must be designed and built in advance of its
installation. If one or both HBGS units ceases OTC flows prior to the diffuser
construction phase (diffuser installation anticipated in late 2019), the diffuser would be
installed with the central port capped (permanently closed). If neither unit has ceased
OTC flows then the diffuser would be installed with the central port open to
accommodate up to 254 MGD discharge from the two operating HBGS units. Under this
condition (central port open), HBGS could continue to operate and the HB Desalination
Plant could undergo limited “wet commissioning” (such as introducing seawater into the
system at the end of construction and conducting hydraulic flow testing of pumps and
pressure testing of piping systems) prior to decommissioning one of the HBGS units.
The central port would be capped after AES discontinues use of OTC for one of the two
power generating units. The 54-inch port would not be opened during the operational
phase of the HB Desalination Plant. The seal would be created by ensuring that a
uniform surface is present between the mating surfaces of the concrete block and the
diffuser structure to prevent gaps which could allow leakage.

21
22
23
24
25
26
27
28
29

The cap on the central port would consist of a concrete block, designed to be heavy
enough to withstand the force of the discharge at the end of the pipe, which creates an
upward force on the diffuser cap (Alden 2017a). The cap would be sized to overcome
the buoyant force and the maximum pressure inside the diffuser with a suitable factor of
safety. The construction details of the cap (concrete block) and the top of the diffuser
where the central port is located would be defined as part of the detailed design, which
will be performed by Poseidon after the start of the design/build process. If
recommended in the detailed design phase of the cap, anchors may be included to
secure the cap to the top of the diffuser.

30

2.4.4.1 Structural Integrity of Outfall Pipeline

31

2010 Analysis of Adding a Diffuser to the Existing Pipeline

32
33
34
35
36
37
38

The existing discharge pipeline for the HBGS is a 14-foot-diameter concrete pipe that
was constructed in the early 1960s. The 2010 FSEIR assumed the 2010 Project would
use the existing pipelines with no modifications (page 6-38). In reviewing the whole of
the 2010 Project, the City considered an alternative of placing diffusers on the outfall.
Appendix AC of the 2010 FSEIR (Supplemental Report on the Effects of a Retrofitted
Diffuser on the Discharge Outfall for the Ocean Desalination Project at Huntington
Beach, CA [Jenkins and Wasyl 2005, updated 2010]) states in part (page AC-1):
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[O]nly a handful [of diffuser designs used in ocean outfalls] would be practical for
retrofitting to the existing outfall tower of the AES Huntington Beach Generating
Station. These diffuser designs are constrained by the hydraulic design parameters
of the existing sea water circulation system, in particular the design pressure and
gradient along the discharge pipeline. The existing discharge pipeline was not
designed for high levels of pressure, which immediately rules out conventional multiported diffusers that utilize many small diameter diffuser ports to create high velocity,
super-critical discharge jets to induce initial dilution. If retrofitted to the discharge
tower, such designs would result in too much back pressure for the existing pipeline
to maintain structural integrity. The existing discharge tower produces a discharge
point about mid-depth in the water column, making the retrofit of a conventional
diffuser with lateral discharge arms infeasible from a structural strength and support
perspective.
The 2010 FSEIR further stated (page 6-38):

15
16
17
18
19
20
21
22

The existing discharge tower produces a discharge point about mid-depth in the
water column, making the retrofit of a conventional diffuser with lateral discharge
arms infeasible from a structural strength and support perspective. Given these
structural limitations of the existing infrastructure, it appears that the only viable
diffuser concept is a velocity cap retrofitted to the discharge tower, identical to the
one that already exists on the intake tower. A velocity cap would provide four lateral
diffuser ports with rectangular cross section, producing four horizontal discharge
jets.

23
24
25

However, the City concluded that “the diffuser discharge alternative does not provide
substantial benefits in terms of impact avoidance or reduction, and is therefore not
being further considered” (2010 FSEIR page 6-39).

26

Diffuser Operation

27
28
29
30
31
32
33
34

Installing a multiport diffuser with duckbill valves on the existing outfall tower would
force the effluent though the smaller openings (compared to that of the existing open
top tower). This would in turn (1) increase the effluent discharge velocity and (2)
increase the water pressure (back-pressure) within the tower and pipeline. Poseidon
has provided two engineering studies of projected outfall pipeline back-pressure, in
terms of head loss, resulting from adding a multiport diffuser (Alden 2017a, Alden
2017b).18 In addition, in a review of the design capacity of the existing pipeline under the
following baseline conditions, GHD (2017a) reported the following.

18

Head loss is the pressure lost to friction by water (H2O) flowing in a pipe as a result of turbulence
caused by the velocity of the flowing water and the roughness of the pipe, channel walls, or restrictions
caused by fittings (measured in feet H2O).
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•

Maximum design flow, original conditions. The discharge facilities were
designed to carry discharge cooling water from four power generating units at
514 MGD. Under these original conditions and design flow conditions, the head
loss ranged from 5.46 to 5.83 feet of water elevation head (feet H2O).

5
6
7
8
9

•

Maximum flow, existing conditions. Currently, generating Units 1 and 2 are in
operation and Units 3 and 4 are operating in a synchronized condenser (a device
that is not connected to anything but spins freely) mode (using little or no cooling
water), for a total of up to 387 MGD. Under these baseline flow conditions, the
head loss ranges from 4.88 to 5.12 feet H2O.

10
11
12
13
14

•

Effect on system pressure. Reduced flow (from 514 to 387 MGD) in the system
from original design to existing conditions would reduce system pressure by 10 to
13 percent. When the HBGS ceases OTC use, the reduction in the volume of
water discharged from the HB Desalination Plant would further reduce the
system pressure compared with the design pressure of the discharge system.

15
16
17
18
19
20
21
22
23
24
25
26
27

While the average annual flow during stand-alone operation of the HB Desalination
Plant is expected to be approximately 106.7 MGD for the intake and 56.7 MGD directed
out of the discharge, the engineering study of back-pressure with the proposed
modifications conducted by Alden (2017b) also considered the proposed diffuser under
an operational scenario of 127 MGD through only the three duckbill diffusers (with the
center port capped). With the proposed modifications, Alden (2017b) estimated the
head loss to be 4.99 feet H2O, or within the structural design parameters for the existing
discharge pipe and within the pressure ranges that the pipe is subject to under current
operating conditions. Before the HB Desalination Plant begins operating but after the
diffuser is installed (and prior to wedgewire screen installation), both HBGS generating
units could be operating with the 4.5 foot center port open. This would produce the
same or less back-pressure in the discharge system as the stand-alone scenario of 127
MGD with the port closed.

28
29
30
31
32
33
34
35
36
37

Introduction of concentrated brine to the discharge pipeline may also increase the rate
of salt and related deterioration mechanisms in the concrete such as chloride-induced
rebar corrosion and salt scaling. Since the outfall is submerged and not subjected to
wet/dry conditions, the effects would not be as pronounced as when compared to
similar salinity exposure in tidal (wet/dry) areas. In addition, the discharge pipeline was
designed for service in seawater, which would have included provisions to mitigate
chloride-induced rebar corrosion. Recent assessment of the existing Encina Power
Station outfall in Carlsbad, which was built at a similar time to the HBGS and which
operates in a similar environment, has shown these concrete pipelines to exhibit higher
durability than similarly-designed structures that were built slightly later (GHD 2017b).

38
39

Poseidon has proposed a lease condition to address issues raised, both in the 2010
FSEIR and during public scoping for the Lease Modification Project, about the structural
Final Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

October 2017
Page 2-21

2.0 Project Description

1
2
3
4
5
6
7
8
9

integrity of the discharge pipeline when operating with a diffuser or with concentrated
brine flowing through it (compared to existing conditions). Pursuant to APLC-1, a
California registered structural or civil engineer would conduct a Pipeline Integrity
Assessment Inspection prior to installation of the diffuser to determine the outfall’s
structural integrity (see full text in Table 4-02 in Section 4, Environmental Setting and
Impact Analysis). The Report, which would be submitted for approval by CSLC
engineering staff, would be used as a basis to estimate the remaining service life of the
existing pipeline with the diffuser installed and increased salinity in the discharge
system, and shall include information on:

10

•

Past and current inspections by the owner and operator of the outfall pipe

11
12

•

The competence of the outfall pipe and its anchoring system for on-bottom
stability from bottom currents and expected wave loading

13
14

•

The outfall pipe’s continuing ability to support the selected diffuser design, based
on identified industry standards

15
16

Thereafter, periodic inspections would be conducted by Poseidon based on a schedule
determined by CSLC engineering staff.

17

2.4.4.2 Diffuser Discharge Velocities

18
19
20
21
22
23
24
25

The outfall diffuser, to be placed prior to co-located or stand-alone operations, would be
modified by permanently sealing (capping) the central 54-inch discharge port. The three
duckbill valves could accommodate HB Desalination Plant co-located and stand-alone
discharges of approximately 77 MGD and 56.7 MGD, respectively. With only these
valves open during co-located or stand-alone operation of the HB Desalination Plant, the
initial discharge velocity would be 11.9 or 10.1 ft/s, respectively (see Table 2-5) (Alden
2017a). The intent of this design is that the brine discharges would not interact with the
sea floor until the plume velocities are reduced.
Table 2-5.

Initial Diffuser Discharge Velocities (Various Operating Scenarios)
Flow

Operating Scenario
Long-term stand-alone desalination
HBGS 1 unit and desalination
HBGS 1 unit – no desalination /
brine discharge
HBGS 2 units – no desalination /
brine discharge

MGD

cfs

Design Conditions
Velocity Valve # & Port
Status
ft/sec
10.1
3 & port closed
11.9
3 & port closed

Diffuser Pipe
Description
36” valves
36” valves

56
77

87
119

127

196

15.1

3 & port closed

36” valves

254

393

15.4

3 & port open

36” valves &
5654” (4.5’)
port

Source: Alden 2017a
Notes: ‘ = feet; “ = inches; cfs = cubic feet per second; MGD = million gallons per day.
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2.4.5 Construction of Intake and Outfall Facilities

2
3
4
5
6

Installation of the wedgewire screens and diffusers requires transportation of barges,
equipment and crew to the site, anchoring, dredging, riprap reconfiguration, and pile
driving. Impacts associated with these issues are addressed in Section 4.1, Ocean
Water Quality and Marine Biological Resources. Vessel traffic is also addressed in
Section 4.10, Transportation (Marine).

7

2.4.5.1 Construction Vessels

8
9
10
11
12
13

Construction of the screens and diffuser, and placement of the diffuser cap if needed,
would entail one tug boat trip to deliver the crane barge from the Port of Long Beach
(POLB) and one to remove it from the site, for each activity. Poseidon proposes to use
crew and supply vessels from the POLB or closer harbors (e.g., Newport Harbor, Los
Alamitos). Boats would shuttle workers between the port and work site daily, and
additional trips may be needed to deliver equipment and supplies.

14

2.4.5.2 Anchoring, Dredging, Riprap Reconfiguration, and Pile Driving

15

Anchoring

16
17
18
19
20
21

Anchoring is required to ensure that construction barges remain stationary. Poseidon
has committed to developing an Anchoring, Riprap Reconfiguration, and Dredging Plan
and Preclusion Area Map (Anchoring Plan), as an APM. The Anchoring Plan will identify
and map all areas of kelp, seagrasses, and hard substrate found within the work area,
which shall not be impacted by anchors, dragging anchor or buoy lines or cables, riprap,
or dredging spoils during Lease Modification Project construction and maintenance.

22

Dredging/Trenching

23
24

Installation of the wedgewire screens requires dredging and trench construction (for the
intake pipeline concrete header). Details of this step are presented below.

25
26
27
28
29

•

Approximately 1,000 to as much as 3,300 cubic yards of soils would be
excavated, depending on the final design phase geotechnical confirmation for the
wedgewire screen installation. Any soils in excess would be either placed on a
support barge and then offloaded at the POLB for disposal in an appropriate
land-based facility, or disposed in the ocean if permitted.

30

Riprap Reconfiguration

31
32
33

Installation of the wedgewire screen and diffuser will require moving and reconfiguring
the existing riprap around the intake and discharge pipeline towers. The riprap that
currently surrounds both the intake and discharge pipeline towers would first be side-
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cast, with the sidecast riprap replaced after installation. Final reconfiguration would
result in an increase in the benthic footprint (see Figures 2-7b and 2-8b).

3
4
5

•

At the intake tower site, the size and shape of the footprint (tower and protective
riprap) would be extended by 608 square feet, including approximately 1,319
square feet outside the existing intake facility footprint.

6
7

•

At the discharge tower site, the size and shape of the footprint (tower and
protective riprap) would be extended by approximately 4,000 square feet.

8
9

Poseidon will implement a Turbidity Minimization and Monitoring Plan, as an APM, to
address turbidity that would be generated during dredging and riprap reconfiguration.

10

Pile Driving

11
12
13
14
15
16
17
18
19
20
21

Poseidon also proposes to conduct pile driving to install pile foundations for the
concrete header that would support the wedgewire screens. Eight to ten 12-inch steel
H-piles would be installed using impact or vibratory pile driving, which would last about
3 days. Impact pile driving includes a piston system with weights that are usually raised
by a power source (e.g., ignition, hydraulic, steam) then dropped onto the pile in order
to drive it into the substrate (California Department of Transportation [Caltrans] 2015).
For vibratory pile driving, a vibrator case is attached to the pile and vibrations are then
transferred from the case to the pile using hydraulic, electric, or pneumatic power packs
(Warrington 1992; Stuedlein and Meskele 2013) that cause liquefaction and allow the
pile to sink downward into the sediment (for this reason, vibratory pile driving is suitable
only where soft substrates are present).

22

2.4.5.3 Installation of the Diffuser

23
24
25
26
27
28
29

The diffuser would be installed prior to, or concurrently with, the wedgewire screens.
The diffuser system would be installed from an anchored derrick barge with a bargemounted crane, moored above the tower during construction. Offshore work would be
confined to the area directly above the existing discharge tower (Dudek 2016a).
Construction would take 1 to 2 months with work hours limited to between 7 a.m. and 6
p.m. to adhere to City Municipal Code. Public access to the offshore work area (about
1,500 feet offshore) would be prohibited during installation of the diffuser.

30
31
32
33

Personnel access would be provided on a daily basis by an approximately 77-foot-long
utility boat. Onshore support vehicles at the selected port may include pick-up trucks,
forklift, crane, and wheel loader. Construction crews and vessels would vary depending
on the scope of work occurring each day.

34
35
36

•

A day with lower activity levels would likely require approximately 13 crew
members: 10 for the utility boat and three for a smaller (approximately 20 feet
long) monitoring boat for marine mammal and turbidity monitoring.
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•

A day with higher activity levels may require as many as 23 crew members: 16
for a derrick barge; four for a tug boat; and three for the monitoring boat.

3
4

Installation of the diffuser may occur before, or concurrently with, screen installation. In
either case, a similar set of vessels and crew will be required for each installation.

5

A five-step process will be used to install the diffuser (see also Figure 2-9).

6
7

1. The first illustration in Figure 2-9 shows the existing cross-section view of the
discharge tower, with riprap around the discharge tower.

8
9
10
11

2. Existing riprap surrounding the existing tower would be moved to the side (sidecast) of the tower. The top of the existing tower would be demolished, so the
tower height with the diffuser in place would be approximately the same as it is
now with the existing open discharge.

12
13

3. The diffuser would be constructed off-site, transported to the POLB, loaded on a
support barge, and transported to the site.

14
15
16
17

4. The precast diffuser cap would be installed on top of the modified (shortened)
tower. (Casting the cap with its imbedded pipes for the duck-bill check valves
onshore allows for the installation of a single structural unit to be installed
offshore [Alden 2017a]).

18
19
20

5. The riprap would be replaced around the new diffuser so it is about 10 feet thick
at the pipe, thinning with distance, and enlarging the existing riprap footprint by
about 4,000 square feet.

21
22
23
24
25
26
27
28
29

When the HBGS decommissions one of its two generating units (starting operation with
only one unit requiring 127 MGD for cooling), a cap (a concrete block) would be
installed to close the 54-inch port. After this point, discharge from the desalination plant
would occur only through the three 36-inch duckbill valves for both co-located and
stand-alone operation (no brine would be discharged with the port open). This cap
would be installed in one day (Alden 2017a). The installation of the cap would require a
derrick barge and a dive crew. The diver would first clean the mating surface, and then
guide the concrete block into position. Once the block is in place, it would not be
removed.
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Figure 2-9. Diffuser Installation Process
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2.4.5.4 Wedgewire Screen Installation

2
3
4
5
6
7
8
9
10
11
12

Construction and installation of the wedgewire screen manifold and associated
infrastructure would take approximately 3 months. Work would be conducted from a
derrick barge moored above the tower and would be confined to the area directly
surrounding the tower. The wedgewire screens would be fabricated at an off-site
location, transported to the POLB, loaded onto a support barge, and taken to the
installation site (Dudek 2016a). Onshore support vehicles at the POLB may include
pick-up trucks, forklift, crane, and wheel loader. Construction crews and vessels would
vary depending on the scope of work occurring each day. The number of crew members
present would be the same as that described in Section 2.4.5.3, Installation of the
Diffuser, unless installation of the diffuser occurs concurrently with the installation of the
wedgewire screens. In that case, a set of vessels and crew would work at each site.

13
14
15
16
17

In addition, two gravity anchor blocks would be installed, to be used if Poseidon
implements for a boat-based air burst screen cleaning system for screen maintenance
(see Section 2.4.6.2, Screen Maintenance, and Figure 2-10 (below). The gravity
anchors would be installed during construction of the wedgewire intake system using
the same vessels and crew as has been proposed for the wedgewire screen installation.
Figure 2-10. Boat-Based Air Burst System for Offshore Wedgewire Screens

Source: Missimer et al., as presented in HDR 2016.
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1

An eight-step process will be used to install a screen (see also Figure 2-11).

2

1. The existing velocity cap and riprap are shown in cross-section.

3
4

2. The riprap would be moved away from the existing intake header (requiring about
10 days).

5
6
7
8
9
10
11
12
13

3. Dredging would occur to the level of the header invert (10 days dredging), and
pile foundations would be driven for the screens (requiring about 3 days for the
pile driving). Approximately 1,000 to as much as 3,300 cubic yards of soils would
be excavated, depending on the final design phase geotechnical confirmation,
and side-cast near the construction area, where they would have highly similar
sediment composition to those in the side-cast footprint. Suspended sediments
excavated would likely be redistributed by ocean currents. If excess material
cannot be re-used or relocated on the ocean floor, it will be loaded on support
barges and taken to the POLB for disposal in an appropriate land-based facility.

14
15
16
17
18
19
20
21
22
23

4. Supports for the pipe saddle (the supporting concrete foundation upon which the
screens would be installed) would be set on top of pile foundations, and a single
concrete core would be made in the side of the existing intake tower. The coring
of the existing intake tower would be performed using divers and diamond saws.
After coring small holes into the existing intake tower, diamond saw/cable would
be used to cut the concrete between the holes. The concrete that was cut out
would be raised to the surface and placed on the barge for land disposal. Saddle
supports for the manifold of the wedgewire screens would be made of pre-cast
concrete and set into position by the barge. Small rip rap would be placed around
the concrete saddles to protect against erosion. (9 days)

24
25
26

5. The pipe header (the single pipe through which all intake seawater would flow,
after passing through the screens) would be set on top of the pipe saddle
supports, and the header would be strapped to saddle supports. (3 days)

27

6. Native soil would be backfilled around pipe header. (8 days)

28
29

7. The four wedgewire screens would be set on top of each pipe header (13 days).
Riprap backfill would be replaced from sidecast riprap.

30
31
32
33
34
35

8. The existing velocity cap would be demolished and a bulkhead would be installed
on the intake tower to close off the previously open-ocean intake. No explosives
would be used. Demolition would be done by divers who, using rivet guns and
concrete core saws, would cut and break up the concrete into manageable sized
pieces. Air compressors on deck and a crane on the derrick barge would be used
to lift the demolished material from the velocity cap. (10 days).
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Figure 2-11. Installation of Wedgewire Screens
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1

2.4.6 Operations and Maintenance

2

2.4.6.1 Screen and Diffuser Operations

3
4
5
6
7
8
9

Operation of the intake screens and discharge diffuser would require no external
moving parts and no dedicated personnel to operate these components. Biofouling
organisms will colonize the walls of the intake as they have done, but the ability of these
organisms to grow to such an extent as to block sufficient flow and impact the safe
operation of the desalination plant is unlikely (HDR 2017). Chlorination and dechlorination will be added to the intake source water after the intake pump station to
protect the filter process and will not be added to the offshore intake pipeline.

10

2.4.6.2 Screen Maintenance

11
12

The HB Desalination Plant site poses two major challenges in regards to maintenance of
the wedgewire screens (SWRCB 2015a):

13

•

seawater salinity – the material must be corrosion and biofouling resistant

14
15

•

distance offshore – methods to clean debris or fouling organisms from the screen
faces must work approximately 1,650 feet offshore in about 35-foot water depth

16
17
18
19
20
21
22

Poseidon would inspect screens at least quarterly every other month to confirm their
condition and ensure proper operation using a four-person dive crew (two divers and two
boat-based crew members). Manual cleaning would be performed during these dives as
needed. Depending on the wedgewire screen technology used, tThe screen array for the
HB Desalination Plant could be feasibly cleaned manually by divers or and by air bursting
(see Table 2-6). The frequency of cleaning would depend on the technology chosen. For
all screen cleaning options, and the following initial assessment would be completed.

23
24
25

•

After start-up and for the first few months of operation, inspection dives would be
conducted at 2-week intervals (i.e., twice per month) to collect baseline data on
the rate of biofouling and to refine the screen inspection/cleaning frequency.

26
27
28

•

Depending on the observed biofouling rate, inspection/cleaning dives would be
conducted at a reduced frequency after the first few months. This is anticipated
to be quarterly every other month (i.e., four six dives per year).

29
30

•

If fouling rates are higher than anticipated, or are shown to increase seasonally,
the inspection/cleaning frequency may increase or be refined accordingly.

31

2.4.6.3 Diffuser Maintenance

32
33
34
35

The diffuser is not anticipated to require substantial maintenance. Poseidon would
inspect the duckbill nozzles in quarterly dive visits. During diffuser inspection, the divers
would manually scrape the external diffuser surfaces with hand tools, as necessary.
Biofouling debris would be passively swept from the discharge station.
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Table 2-6.
Option 1:
Manual
Cleaning
by Divers

Option 2:
Onshore
Air Burst
System

Option 3:
BoatBased Air
Burst
System
(see
Figure 210)

Wedgewire Screen Cleaning Options Methods

Option 1 consists of using This method uses divers working on a regular schedule
to keep the screens clean. The divers would physically scrape and/or pressure
wash the screen faces, most likely occurring during a regularly-scheduled
inspection. While it is possible to design a wedgewire screen array in which
individual screens could be removed, a clean-in-place (CIP) method would likely
be implemented due to simplicity (i.e., a diver would be required regardless of
whether screens are removed for cleaning or by CIP). Manual cleaning would
require a minimum of two divers in the water and two crew members on the
service boat stationed over the intake site. A service boat would be temporarily
anchored over the offshore intake location. The divers would deploy over the
offshore intake location and remain connected by a cord (with a video feed) to the
service boat. One boat-based crew member would monitor the divers via video
and the other crew member would be responsible for the boat. The divers would
manually scrape the external screen surfaces with hand tools and the liberated
biofouling debris would be passively swept from the offshore intake location.
When the divers return to the service boat, the anchor would be weighed and the
service boat would depart from the offshore intake location.
Option 2 consists of the This method would installation and operate ion, if
feasible, of an onshore-based air burst system to keep the offshore wedgewire
screens free of debris. These compressed air systems include a compressor, an
accumulator (also known as a receiver), controls, a distributor, and air piping that
directs a burst of air from within each screen. The burst of high pressure air
dislodges impinged debris which can then be swept away from the screen by
ambient currents. The air burst equipment is typically installed onshore and a
small diameter pipe is used to deliver the high pressure air to the screens
offshore. Air bursting is typically limited to shoreline and nearshore screen
installations and due to the distance of the proposed screens from shore (1,650
feet) it is not considered by Poseidon for the proposed Lease Modification Project
a primary alternative at this time.
A boat-based air burst system would use an onboard compressor and flexible air
hosing. The boat would be periodically moored above the offshore intake location,
and the wedgewire screens would be fitted with flanges to allow temporary
connection of the hose. Divers would air burst screens individually and in
sequence by moving the air hose from one screen to the next.
Poseidon does not anticipates implementing this process as a maintenance
approach for keeping the screens clean. However, if biofouling becomes a
maintenance issue and Poseidon later chooses to implement a boat-based air
burst system Therefore, gravity anchor blocks (see Figure 2-10) would be placed
on the ocean floor to keep the boat on station during the air burst process.
Ensuring that the service boat can remain on-station would be important because
this would allow the divers to properly connect the compressed air hose to each
screen. The gravity anchors would be installed during construction of the
wedgewire intake system. However, theand surface buoys would only be
deployed if the decision is made to implement when the system begins operating
(if and when manual diver cleaning is deemed to be ineffective).
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1
2
3
4
5
6
7

Poseidon has committed to implement the APLC and APMs listed in Table 2-7. The full
text of each measure is included in Table 4-02 in Section 4, Environmental Setting and
Impact Analysis, with a discussion of its implementation under the applicable
environmental issue (impact) area (e.g., Section 4.1, Ocean Water Quality and Marine
Biological Resources). For implementation tracking purposes, the APMs are included in
Section 7, Mitigation Monitoring Program.
Table 2-7.

Applicant Proposed Measure/Lease Condition Summary

Applicant Proposed Measure (APM)/
Applicant Proposed Lease Condition (APLC)

APLC-1. Pipeline Integrity Assessment
Inspection and Report

Potential Impact Area

Intended to address issues raised, in the
2010 FSEIR and during public scoping,
about the structural integrity of the
discharge pipeline when operating with
a diffuser or with concentrated brine
flowing through it (compared to existing
conditions).
Ocean Water Quality and Marine
Biological Resources (Section 4.1)

APM-1. Offshore Construction Best
Management Practices (BMPs) to Protect
Water Quality
APM-2. Turbidity Minimization and
Ocean Water Quality and Marine
Monitoring Plan
Biological Resources (Section 4.1)
APM-3. Spill Prevention and Response Plan Ocean Water Quality and Marine
Biological Resources (Section 4.1)

APM-4. Workers Educational Training
APM-5. Sensitive Marine Species
Monitoring Plan and Offshore Construction
BMPs to Protect Marine Biological
Resources
APM-6. Anchoring, Riprap Reconfiguration,
and Dredging Plan and Preclusion Area
Map
APM-7. Energy Minimization and
Greenhouse Gas (GHG) Reduction Plan
APM-8. Composition and Maintenance of
Wedgewire Screens
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Hazards and Hazardous Material
(Section 4.7)
Ocean Water Quality and Marine
Biological Resources (Section 4.1)
Ocean Water Quality and Marine
Biological Resources (Section 4.1)

Ocean Water Quality and Marine
Biological Resources (Section 4.1)
Cultural Resources (Section 4.4)
Greenhouse Gas Emissions (Section
4.6)
Ocean Water Quality and Marine
Biological Resources (Section 4.1)
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5
6
7
8
9
10
11
12
13
14

This section provides a listing and map identifying other related future projects near the
location of the proposed Poseidon Resources (Surfside) LLC (Poseidon or Applicant)
Seawater Desalination Project at Huntington Beach: Outfall/Intake Modifications &
General Lease — Industrial Use (PRC 1980.1) Amendment (Lease Modification
Project). State California Environmental Quality Act (CEQA) Guidelines section 15130
requires that an Environmental Impact Report (EIR) discuss cumulative impacts of a
project when the project's incremental effect may be cumulatively considerable (as
defined in State CEQA Guidelines, § 15065, subd. (a)(3)). An EIR, however, should not
discuss impacts which do not result in part from the project evaluated in the EIR. Where
a CEQA agency is examining a project with an incremental effect that is not
"cumulatively considerable," the agency need not consider that effect significant, but
shall briefly describe its basis for concluding that the incremental effect is not
cumulatively considerable. As defined in State CEQA Guidelines section 15355:

15
16
17
18
19
20
21
22

“Cumulative impacts” refer to two or more individual effects which, when considered
together, are considerable or which compound or increase other environmental
impacts. (a) The individual effects may be changes resulting from a single project or
a number of separate projects. (b) The cumulative impact from several projects is
the change in the environment which results from the incremental impact of the
project when added to other closely related past, present, and reasonably
foreseeable probable future projects. Cumulative impacts can result from individually
minor but collectively significant projects taking place over a period of time.

23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

The cumulative projects study area for this Supplemental EIR includes projects located
in the immediate onshore, nearshore, and offshore areas of the Huntington Beach
coast. The project list for the cumulative impacts analysis includes projects that are
either reasonably foreseeable or are expected to be constructed or operated during the
Lease Modification Project life. This list includes development projects that are in the
planning stages, adopted, under construction, and constructed. As illustrated in Figure
3-1, the geographic area considered also includes the 50 million gallon per day
Huntington Beach Desalination Plant (HB Desalination Plant) and its associated
distribution pipeline system (see Section 1.2.5, City of Huntington Beach and Orange
County Water District, for status). The study area also includes the offshore area
between the Port of Long Beach (POLB) and Huntington Beach where marine vessel
traffic would occur. For example, as discussed in Section 4.10, Transportation (Marine),
offshore construction on the Huntington Beach Generating Station (HBGS) pipelines
would require tug boats to deliver and remove a crane barge, daily boat trips to shuttle
workers between the POLB and work site, and potential additional trips to deliver
equipment and supplies. These trips would occur at the same time as other existing
vessel traffic. Figure 3-2 shows other current and proposed desalination facilities.
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Figure 3-1. Map of Cumulative Projects
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Figure 3-2. California Seawater Desalination Facilities

Source: State Water Resources Control Board 2017b.
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1
2
3
4
5
6

As discussed in Section 1, Introduction, of this Supplemental EIR, direct and cumulative
impacts associated with HB Desalination Plant construction and operation were
analyzed in 2010 in a Final Subsequent Environmental Impact Report (2010 FSEIR)
certified by the city of Huntington Beach (City). However, offshore construction activities
were not part of the 2010 Project subsequently approved by the City and California
State Lands Commission (CSLC).

7
8
9
10
11
12
13
14
15
16
17
18
19

The geographic area where cumulative effects can occur varies by resource or issue.
For example, air quality impacts tend to disperse over a large area, while noise impacts
are typically more localized. For this reason, the appropriate geographic scope for the
analysis of cumulative impacts must be identified for each issue area. Information was
collected on other projects in the Lease Modification Project vicinity, since the impacts
of nearby projects could combine with similar impacts of the Lease Modification Project
and thus contribute to cumulative impacts. The cumulative project list includes projects
that are either proposed, recently approved, or under construction within the city of
Huntington Beach. The information on each project was provided by the Huntington
Beach Department of Community Development or gathered from publicly available
sources. The information was current as of November 2016 (when the Notice of
Preparation was issued).

20
21
22
23
24
25
26
27
28
29
30
31

The analysis of cumulative effects considers several variables, including geographic
(spatial) limits, time (temporal) limits, and the characteristics of the resource being
evaluated. The geographic scope of each analysis is based on the topography
surrounding the Lease Modification Project (in this case ocean waters less than 0.5 mile
from shore) and the natural boundaries of the resource affected, rather than
jurisdictional boundaries. The geographic scope of cumulative effects will often extend
beyond the scope of the direct project effects, but not beyond the scope of the indirect
effects. The geographic scope of cumulative effects may be broader than that illustrated
in Figure 3-1 for certain environmental disciplines where impacts could combine in
broad areas (e.g., air quality and marine biological resources; this is described in each
section’s analysis). In addition, each project has its own implementation schedule,
which may or may not coincide or overlap with the Lease Modification Project schedule.

32
33

Cumulative impacts evaluated in this Supplemental EIR would likely represent a “worstcase” scenario for the following reasons.

34
35

•

Not all of the cumulative projects will be approved and built, and construction of
some projects will not coincide with Lease Modification Project activities.

36
37
38

•

Other projects would likely be, or have been, subject to unspecified mitigation
measures that would reduce their impacts and thereby reduce the potential for
contributing to cumulative impacts.
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1
2
3
4
5
6

The cumulative impact analysis is only able to consider future projects that are
reasonably foreseeable, meaning future projects that were either proposed or approved
at the time the Supplemental EIR analysis was initiated. Future projects that are not
foreseeable at this time would likely generate impacts similar to those of the projects in
the cumulative projects list generated for this Supplemental EIR (see Table 3-1 at the
end of this section).

7

3.1.1 Lease Modification Project Geographic Limits

8
9

Proposed Lease Modification Project activities and locations, as described in
Supplemental EIR Section 2, Project Description, can be summarized as follows.
Stage
Construction

Operation

Project
component
Wedgewire Screen
Installation
Diffuser
Installation
Both

Location

Approximately 1,650 feet offshore, directly above
existing subsea intake pipeline tower
Approximately 1,500 feet offshore, directly above
existing subsea discharge pipeline tower
• Work conducted from an anchored derrick barge
with a barge-mounted crane
• Components fabricated at an off-site location,
transported to the Port of Long Beach, loaded
onto a support barge, and taken by barge to the
installation site
Wedgewire Screen Approximately 1,650 feet offshore, directly above
Maintenance
existing subsea intake pipeline tower
• One boat would anchor to the installed gravity
anchors near the wedgewire screen manifold
• Divers would use boat-based system to connect
compressed air hose to each screen and air
burst biofouling material
Diffuser
Approximately 1,500 feet offshore, directly above
Maintenance
existing subsea discharge pipeline tower and at
the gravity anchors
• One boat would anchor to the installed gravity
anchors near the outfall
• Divers manually scrape for biofouling, as
needed, during inspection trips

10

3.1.2 Lease Modification Project Timing

11
12
13

Activities associated with the Lease Modification Project and their frequency and
duration, as described in Supplemental EIR Section 2, Project Description, can be
summarized as follows.
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Stage
Construction

Operation

Project
Timing
component
Wedgewire Screen • Approximately 3-month construction period
Installation
• Construction period would occur after or at same
time as diffuser installation
Diffuser
• Approximately 2-month construction period
Installation
• Construction period would occur before or at
same time as diffuser installation
Both
• Maximum 5-month or 3-month construction
period (depending on if separate or concurrent
offshore construction)
• Work hours limited to between 7 a.m. and 6 p.m.
• Construction periods could overlap with landbased construction of HB Desalination Plant and
offsite distribution system pipeline/pump stations
Wedgewire Screen • Every other month (six times per year) for one
Maintenance
day; two trips may potentially coincide with
diffuser inspection trips.
Diffuser
• Quarterly (four times per year) for one day,
Maintenance
during diffuser inspection trips

1

3.1.3 Assessment of Closely Related Project Impacts

2
3
4

To assess if impacts of the proposed Lease Modification Project, when considered
together with the impacts of closely related projects, are cumulatively considerable, this
Supplemental EIR takes into account all of the following circumstances.

5

•

The environmental resource affected (e.g., air quality, water quality, etc.)

6
7

•

How close in distance the projects are and where an impact might occur (e.g.,
offshore, onshore, both)

8
9

•

The short-term, temporary nature of the proposed Lease Modification Project’s
construction impacts

10

•

The long-term magnitude of Lease Modification Project’s operational impacts

11
12
13
14
15
16
17
18

Several coastal, industrial, or transportation projects in the vicinity of the Lease
Modification Project may contribute to cumulative impacts. Adjacent projects that could
affect the same resources as the Lease Modification Project are listed in Table 3-1 and
summarized below. Figure 3-1 above is numbered in accordance with Table 3-1. Three
projects that would occur very near the HB Desalination Plant – demolition of the HBGS
and replacement with the Huntington Beach Energy Project (HB Energy Project), the
Ascon Landfill, and the Magnolia Oil Storage Tank Redevelopment Project – are
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1
2

discussed in more detail below, along with a brief discussion of the potable water
distribution pipeline associated with the HB Desalination Plant.

3

3.2.1 HBGS Demolition and Replacement with the HB Energy Project

4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21

On June 27, 2012 AES Southland, LLC (AES) submitted an Application for Certification
(AFC) to the California Energy Commission (CEC) seeking permission to construct and
operate a new power generation facility, the HB Energy Project. The HB Energy Project
is located onshore entirely within the footprint of the existing HBGS, an operating power
plant that has been in operation since the late 1950s. The HBGS would be
decommissioned and demolished in phases as the HB Energy Project is built (CEC
2016). The HB Energy Project was proposed as a natural-gas fired, combined-cycle,
air-cooled, 939-megawatt (MW) electrical generating facility that would replace the AES
HBGS. The HB Energy Project would have two independently operating, combinedcycle gas turbine power blocks. The CEC approved the HB Energy Project as a 939MW facility in 2014. Construction would occur in two phases. The first phase would
consist of a natural gas-fired, combined-cycle, air-cooled, 644-MW electrical generating
facility expected to be completed by 2020. After the first phase combined-cycle power
block is operational, phase two of construction would begin to add two 100-MW simplecycle gas turbines. Demolition of the HBGS and construction of the HB Energy Project
are anticipated to occur over 9 years and to last through the fourth quarter of 2025
(CEC 2016). Demolition has started onsite (see monthly compliance reports at
https://efiling.energy.ca.gov/Lists/DocketLog.aspx?docketnumber=12-AFC-02C).

22
23
24

The HB Desalination Plant would be built on a portion of the HBGS site, and it would
use the power plant’s existing seawater intake and discharge pipes associated with the
offshore Lease Modification Project.

25

3.2.2 Ascon Landfill Remediation

26
27
28
29
30
31
32
33
34
35
36
37

The Ascon Landfill Site is a 38-acre property located adjacent to onshore near the
eastern boundary of the HB Desalination Plant, at the southwest corner of Magnolia
Street and Hamilton Avenue in Huntington Beach. It was used as a licensed landfill from
the 1930s to the early 1980s. With the oversight of the California Department of Toxic
Substances Control (DTSC), the Responsible Parties are preparing for Ascon's
remediation. The website for the remediation presents the following history and status
(Ascon 2017). In August 2016, Ascon submitted a Coastal Development Permit (CDP)
and Conditional Use Permit (CUP) application to the City for local permits necessary to
implement the final remedy, as defined in the 2015 EIR. The Final EIR was published in
May 2015, and was certified on June 18, 2015. DTSC approved the Final Remedial
Action Plan (RAP) on June 19, 2015. The Notice of Determination (NOD) for the EIR
and RAP was filed with the State Clearinghouse on June 22, 2015.
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1
2
3
4
5
6
7

The July 2017 Community Update (DTSC 2017) notes that the preliminary phase of
remedial work (including Lagoon Solidification with 4,000 tons of concrete and oil well
abandonment) was anticipated to begin in July. Solidification is required to support the
equipment necessary to abandon two oil wells (Pacific Ranch 1 and 1a) prior to the final
remedy field work. These oil wells date back to the 1920s and are beneath material
deposited later during the landfill’s operational years. This phase will last about 8
months.

8

Prior to the development of the Final RAP, the Ascon site includes the following history.

9
10
11
12
13
14

•

Eight companies entered into orders with the DTSC in early 2003 to participate in
and fund remediation of the Site (Responsible Parties). These parties are
cooperating with the clean-up planning and funding. No public funds will be used
for the remediation of the site. Field investigations at the site were conducted
from 2002 through 2014. DTSC approved the Revised Feasibility Study in the
third quarter of 2007, and the Draft RAP in August 2013.

15
16
17
18

•

In response to heavy rains received in the 2004-2005 winter, an Emergency
Action was conducted at the site in 2005-2006. Additional site housekeeping was
conducted to provide for improved storm water management. Interior roadways
were improved for the future clean up and for first responder vehicles.

19
20
21
22
23

•

An Interim Removal Measure (IRM) was conducted in 2010 through early 2011 to
remove tarry materials from a few of the lagoons, enabling the assessment of the
material under these lagoons. During the IRM work effort, rock and gravel were
placed on new roadways and exposed areas to minimize erosion of site soils.
DTSC approved the IRM Completion Report in May 2012.

24
25

•

A 2014 EIR presented the selection of the final remedy for the clean-up, and
required by DTSC to be protective of public health and the environment.

26

3.2.3 Magnolia Oil Tank Projects

27
28
29
30
31
32
33
34
35
36
37

The Magnolia Oil Storage Tank and Transfer Facility Demolition and Removal Project is
a 29-acre privately-owned property located onshore at the northwest corner of Magnolia
Street and Banning Avenue, immediately adjacent to near the HB Desalination Plant to
the southeast. It would involve the demolition and removal of three empty, 25,000,000gallon, 45-foot tall, above ground crude oil storage tanks; approximately 2,342 linear
feet of above-ground transfer piping; and ancillary site improvements at a former oil
storage and pumping facility that have existed on the site since the early 1970s (Shopoff
Realty Investments [Shopoff] 2017). The City has issued permits for the demolition and
removal of the tanks. Demolition of the tank farm is underway and is expected to finish
in May 2017 (O'Malley 2017). Once the tanks are removed, AES, the owner of the
nearby HBGS, would use the property as a staging area for the construction of the new
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1
2

HB Energy Project. AES would lease the site from Shopoff (the current owner) for a
period of 32 months with no terms for renewal of the lease (O'Malley 2017).

3
4
5
6
7
8
9
10
11
12
13
14
15
16

The Magnolia Tank Farm Redevelopment Project is proposed on the former tank farm
site. Redevelopment of the site would occur after AES's lease has concluded. The
developer’s website shows that plans for future uses for the site include a 175-room
ecologically-themed lodge and hostel; a 40-room guest house for lower cost overnight
stays; a 250-unit housing community, including single-family homes and townhouses;
natural open space areas; public parks and plazas; pedestrian and bicycle trails; and
local resident and visitor specialty retail (Shopoff 2017). A Specific Plan is being
prepared to redevelop the tank farm site, and environmental review (an EIR) by the City
will be conducted (Shopoff 2017). The entitlement process would proceed while the site
is under lease by the AES (O'Malley 2017). While the developer has held public
meetings on this project, no application has been filed with the City. Groundbreaking for
the Magnolia Tank Farm Redevelopment Project is anticipated to begin the fourth
quarter of 2019 and construction of the planned residences and lodge is anticipated to
begin in 2020 with a 3-year build out (O'Malley 2017).

17

3.2.4 Onshore Potable Water Distribution Pipeline

18
19
20
21
22
23
24

The 2010 FSEIR analyzed the construction and operation of a pipeline system to
distribute potable water produced at the HB Desalination Plant. As analyzed, the system
would extend east of the map area into the cities of Irvine and Huntington Beach.
Construction of a pipeline cannot begin until Poseidon receives all permits to build,
operate, and distribute potable water from the Plant, including from the Santa Ana
Regional Water Quality Control Board (RWQCB), California Coastal Commission, and
local or regional water agencies.

25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

In March 2017, the Orange County Water District (OCWD) staff placed on hold any
plans “to begin an extensive environmental analysis related to use of the desalinated
water in OCWD's operations and facilities, along with distributing the water to other
agencies, prior to the approval of the permits for the HB Desalination Plant.” (Letter from
Michael R. Markus, OCWD General Manager, to Kurt Berchtold, Santa Ana RWQCB,
March 20, 2017 [OCWD 2017b]; see discussion in Section 1.2.5, City of Huntington
Beach and Orange County Water District). The OCWD recently reiterated that it “has
not reached any conclusions or made any decisions regarding how desalinated [water]
could be used by the District and distributed to the local water community, so no specific
conveyance and utilization option has been formally selected.” (Letter from Michael R.
Markus, General Manager, to The Honorable Gavin Newsom, State Lands Commission,
September 8, 2017 [OCWD 2017c].) Therefore, any potential future development or
modification of the distribution pipeline system analyzed in the 2010 FSEIR is
speculative at this time, and not considered as a cumulative project in this cumulative
impact analysis.
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1
2
3
4
5
6
7
8
9

Also speculative at this time and not considered as a cumulative project in this
cumulative impact analysis is the construction of an onshore system to distribute and
inject desalinated water from the HB Desalination Plant into the OCWD/Orange County
Sanitation District’s Groundwater Replenishment System, should OCWD decide to use
desalinated water for this purpose. The Groundwater Replenishment System, which has
been operational since January 2008, is a state-of-the-art water purification project that
can produce up to 100 million gallons of high-quality water every day, or enough to
meet the needs of nearly 850,000 residents in north and central Orange County (see
https://www.ocwd.com/gwrs/about-gwrs/ [OCWD 2017c]).

10

3.2.5 Other Projects Using Barges from the Port of Long Beach

11
12
13
14

Projects planned for area Ports (Long Beach and Los Angeles) could cause an increase
in marine traffic that could affect the Lease Modification Project area. These projects
may involve increased capacity of the ports and subsequent increases in shipping.
Examples are listed below.

15

3.2.5.1 Port of Los Angeles

16
17
18

Berth Improvement Projects: Multiple berths undergoing planned improvement projects,
including optimization of operations and regulatory compliance, some of which could
produce increases in shipping.

19

3.2.5.2 Port of Long Beach

20
21
22
23
24
25

Middle Harbor Redevelopment Project: A modernization project within the Port of Long
Beach to combine two shipping terminals into one state-of-the-art container terminal.
The program is adding on-dock rail capacity, shore power hookups and a new longer
wharf to move twice the cargo with half the air pollution. The first phase of the $1.3
billion project was started in March 2016. This project is scheduled for completion in
2019.

26
27
28
29
30

Pier G modernization: A multi-year renovation of the International Transportation
Service (ITS) container terminal. The Port has added a new terminal Administration and
Operations Complex, new Maintenance and Repair Facility and a new West Arrivals. A
new on-dock rail yard has also been completed, nearly doubling the terminal's capacity
for on-dock rail.

31
32
33
34
35
36

Becker and Legacy Wells Abandonment and Remediation Project: Remediation of
legacy oil wells in Santa Barbara County would involve use of POLB facilities to
mobilize a jack-up barge for transport by water northward. No cumulative impacts would
be associated with the Becker Well Abandonment and Remediation Project, which
would be conducted at Summerland Beach in Santa Barbara County and is scheduled
to be completed in Fall 2017.
October 2017
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6
7
8
9
10
11
12

San Onofre Nuclear Generating Station (SONGS) Units 2 and 3 Decommissioning:
Proposed decommissioning of the SONGS intake and outfall pipelines would involve
use of POLB facilities for mobilizing offshore construction barges and equipment and
transportation to the south. Proposed offshore work in northern San Diego County may
begin as early as 2020 so operations may overlap with Poseidon’s schedule. However,
as discussed in Section 4.10, Transportation (Marine), MM TRM-1 would require the
issuance of a Local Notice to Mariners to advise other ships in the area of the location
of moored vessels; likely transit routes; the number, location, and duration of divers in
the water; and approximate dates, durations, and working hours. All vessels would meet
minimum requirements for navigation safety (for example crewing and navigation
systems) as stipulated by 46 Code of Federal Regulations 1-39 and applicable U.S.
Coast Guard regulations.

13

3.2.6 Power Plant Cooling Retrofits and Other Desalination Projects

14
15
16
17
18
19
20
21
22
23
24
25

In 2010, the State Water Resources Control Board (SWRCB 2010) adopted a Policy on
the Use of Coastal and Estuarine Waters for Power Plant Cooling (Once Through
Cooling Policy [OTC Policy]) that established technology-based standards to reduce
harmful effects such as entrainment and impingement on marine and estuarine life from
power plant cooling water intake structures. Implementation of the OTC Policy to date
has led to a decrease in seawater intake by coastal power plants for OTC statewide.
Locally, since commencing operation in 1958, operators of the HBGS, including AES,
have used OTC using seawater to cool steam produced by the power plant (California
Energy Commission 2014a). AES plans to cease using seawater for OTC by or before
December 31, 2020, in compliance with the SWRCB OTC Policy. (The SWRCB could
modify this date if power from the Station’s generating units is required for local
electricity reliability.)

26
27
28
29
30
31
32
33
34
35

In 2015, the SWRCB (2015b) amended the Water Quality Control Plan for the Ocean
Waters of California (Ocean Plan) to address effects associated with the construction
and operation of seawater desalination facilities. This “Desalination Amendment”
supports the use of ocean water as a reliable supplement to traditional water supplies
while protecting marine life and water quality and provides a uniform, consistent process
for permitting of seawater desalination facilities statewide. The Lease Modification
Project activities are proposed by Poseidon to meet the requirements of the
Desalination Amendment for and to reduce marine mortality associated with the HB
Desalination Plant, one of many facilities proposed or already in operation along
California’s coast (see Figure 3-2 above).
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Table 3-1.

Relevant Cumulative Projects in HB Desalination Plant Area

Project # and Name
Location
1. Huntington Beach 21730 Newland St.
Generating Station
Demolition and
Replacement with
Huntington Beach
Energy Project
2. Ascon Landfill
Southwest Corner
Remediation
of Magnolia St.
and Hamilton Ave.
3. Magnolia Oil
21845 Magnolia
Storage Tank and St. (west side of
Transfer Facility
Magnolia St. and
Demolition and
NE of Magnolia
Removal
Marsh)

4. Magnolia Oil
Storage Tank
Redevelopment
Project

5. Hilton Waterfront
Beach Resort
Expansion

6. Pacific City

7. Atlanta Avenue
Widening Project

October 2017
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Description
Power plant demolition and rebuild.

Status
Approved by
CEC in 2014.
Demolition
has started
onsite.

On-site cleanup activities.

Planning

Demolition and removal of three
empty above ground crude oil
storage tanks, approximately
2,342 linear feet of above-ground
transfer piping, and ancillary site
improvements at a former oil
storage and pumping facility.
21845 Magnolia
29 acres with 250 housing units,
St. (opposite
including single-family homes
corner of Magnolia townhouses; lodge/ hostel with
St. and Banning
175 rooms and guest house with
Ave.)
40 rooms (together totaling
211,000 ft2); 19,000 ft2 of retail
space; park space; and pedestrian
and bicycle connections and trails.
21100 Pacific
156 new guestrooms and related
Coast Highway
facilities.
(PCH) (bounded
by Pacific Ave.
(north), Twin
Dolphin Dr. (east),
PCH (south), and
Hilton Waterfront
Beach Resort
(west)
Along PCH,
516 residential apartment units,
between
191,000 ft2 of commercial, retail,
Huntington St. and restaurant, entertainment, office,
First St.
and hotel development.
Entitlement Plan Amendment
applications have been submitted
separately by each site
owner/developer to revise original
2004 approvals
South side of
Widen the south side of Atlanta
Atlanta Ave.,
Avenue, between Huntington
between
Street and Delaware Street.
Huntington St. and
Delaware St.

In Progress

No
Application
Filed

Under
Construction

Under
Construction

Adopted
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Table 3-1.

Relevant Cumulative Projects in HB Desalination Plant Area

Project # and Name
8. Oceanside
Properties Mixed
Use Building
(Morning Jade)

Location
122-124 Main
Street (east side of
Main Street
between PCH and
Walnut Avenue)

Description
Status
Partial demolition of two existing
Adopted
commercial buildings and
construction of a new
approximately 9,500 ft2 mixed use
building to include retail, offices,
and residential dwelling units.
9. Pierside Pavilion
300 PCH (between Demolition of part of the existing
Plan Check
Expansion
Main Street and
structure and construct a
2nd Street)
connecting four-story mixed-use,
visitor serving/office building and
infill expansion by extending
existing storefronts.
10. Main Street
401 Main Street
Construction of a 12,600 ft2 twoPlanning
Commercial
(NW corner of
story commercial building on a
Building
Main Street and
parcel in the coastal zone.
Orange Avenue)
11. PCH Mixed Use
602-620 PCH
Construction of a 109,314 ft2
Planning
Development
(between 6th
mixed-use project consisting of
Street and 7th
condominium units, retail and
Street)
restaurant use, parking spaces,
and entertainment for proposed
restaurant in coastal zone.
12. Surf City Nights
Main St. (between The Surf City Nights street festival Adopted
PCH and Orange operates every Tuesday night on
Ave.)
Main Street.
13. Brookhurst Street Near border
Maintenance activities on the
In progress
Bridge
between
existing Brookhurst Street bridge Draft
Brookhurst Marsh that are intended to restore the
Mitigated
and Talbert Marsh integrity of its original design.
Negative
Declaration
No. 2014-006
Beach Nourishment
Offshore Orange
Since the 1940s, sand has been
Ongoing
Projects (e.g., Santa
County (e.g., West dredged from the Santa Ana River
Ana River Sand
Newport and China and other areas and placed on
Every few
Management Project) Cove in Newport
beaches to replace eroded sand
years in
Beach, Newport
and maintain recreational value.
Orange
(see Coastal
and Huntington
One or two beach nourishment
County
Sediment
harbors,
projects are expected within the
No regular
Management
Huntington State
next 10 years (based on a longschedule
Workgroup 2017)
Beach and North
term average of every 5 years). A
Beach in San
recent project began in October
Clemente)
2016 and is scheduled to run
through May 2017.
Marine Transportation-Related Projects
San Onofre Nuclear
Northern San
Marine transport of construction
Draft EIR in
Generating Station
Diego County
equipment round trips between
progress
Units 2 and 3
Port of Long Beach and
Decommissioning
southward
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Table 3-1.

Relevant Cumulative Projects in HB Desalination Plant Area

Project # and Name
Location
Description
Middle Harbor
Port of Long Beach Construction in Port of Long
Redevelopment
Beach
Pier G Modernization Port of Long Beach Construction in Port of Long
Beach
Berth Improvement
Port of Los
Construction in Port of Los
Projects
Angeles
Angeles
Becker and Legacy
Summerland
Marine transport of construction
Wells Abandonment
Beach, Santa
equipment round trips between
and Remediation
Barbara County
Port of Long Beach and
Project
Summerland Beach (northward)
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Status
In progress
In progress
Varies
Draft EIR in
progress
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Section 4 of this Supplemental Environmental Impact Report (EIR) analyzes the potential
significant environmental impacts of the proposed Seawater Desalination Project at
Huntington Beach: Outfall/Intake Modifications & General Lease — Industrial Use (PRC
1980.1) Amendment (Lease Modification Project). As discussed in Section 1,
Introduction, the information here supplements information in the September 2010 Final
Subsequent EIR (2010 FSEIR) certified by the city of Huntington Beach (City), as lead
agency under the California Environmental Quality Act (CEQA). The 2010 FSEIR
analyzed potential significant impacts associated with construction and operation of the
50 million gallon per day (MGD) Huntington Beach Desalination Plant (HB Desalination
Plant or 2010 Project). Table 4-01 identifies the environmental issue areas analyzed in
the 2010 FSEIR, those analyzed in Section 4 of this Supplemental EIR, and those found
not to be substantially affected by the Lease Modification Project.
Table 4-01. Environmental Issue Areas Analyzed
City’s 2010 FSEIR (by Section No.)
4.13 Land Use/Relevant Planning
4.14 Geology, Soils, and Seismicity
4.15 Hydrology, Drainage, and Storm Water
Runoff
4.16 Air Quality
4.17 Noise
4.18 Public Services and Utilities
4.19 Aesthetics/Light & Glare
4.20 Hazards and Hazardous Materials
4.21 Construction Related Impacts
(Hydrology and Water Quality; Air
Quality; Noise; Underground Utilities;
Aesthetics/Light and Glare; Hazards
and Hazardous Materials; Traffic;
Biological Resources; Cultural
Resources)
4.22 Ocean Water Quality and Marine
Biological Resources
4.23 Product Water Quality
4.24 Climate Change
Effects Found Not to be Significant
• Population and Housing
• Mineral Resources
• Agriculture and Forest Resources
• Several subsections of Hazards and
Hazardous Materials, Noise, and
Transportation/Traffic

This Supplemental EIR (by Section No.)
4.11 Ocean Water Quality and Marine Biological
Resources
4.12 Aesthetics/Light & Glare
4.13 Air Quality
4.14 Cultural Resources
4.15 Cultural Resources – Tribal
4.16 Greenhouse Gas Emissions
4.17 Hazards and Hazardous Materials
4.18 Noise and Vibration
4.19 Recreation
4.20 Transportation (Marine)
Other Commission Considerations
8.1 Climate Change and Sea-Level Rise
8.2 Environmental Justice
No Impact/Not Significant *
• Agriculture and Forestry Resources
• Biological Resources (Terrestrial)
• Geology and Soils
• Hydrology, Drainage, and Storm Water Runoff
• Land Use and Planning
• Mineral Resources
• Population and Housing
• Public Services
• Transportation/Traffic (onshore)
• Utilities and Service Systems (including
Product Water Quality)

* See discussion in Section 4, Environmental Setting and Impact Analysis.
Final Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

October 2017
Page 4-1

4.0 Environmental Setting and Impact Analysis

1
2
3
4
5

The following events are also relevant to the analysis in Section 4.
•

After the City approved the 2010 Project, the California State Lands Commission
(CSLC), as a CEQA responsible agency, amended PRC 1980.1 to include
applicable components of the 2010 Project (Item 62, October 29, 2010). This 20year lease (through August 7, 2026) provides for:

6
7
8

o Continued use by AES of the seawater intake pipeline and discharge
pipeline (outfall) for Once-Through Cooling (OTC) at the Huntington Beach
Generating Station (HBGS)

9
10

o Future use of the pipelines for co-located and stand-alone operations of
the HB Desalination Plant.

11
12
13

•

In 2015, the State Water Resources Control Board (SWRCB) adopted the
Desalination Amendment to the Water Quality Control Plan for the Ocean Waters
of California (Ocean Plan) (SWRCB 2015b). The Desalination Amendment:

14
15
16

o Addresses effects of the construction and operation of seawater
desalination facilities, including intake and brine discharge technology
considerations related to wedgewire screens and multiport diffusers

17
18
19
20
21

o Requires that the Santa Ana Regional Water Quality Control Board
(RWQCB), in consultation with the SWRCB, determine whether the HB
Desalination Plant complies with Water Code section 13142.5, subdivision
(b) and the requirements set forth in the Ocean Plan (see Section 1.2.2,
Santa Ana RWQCB Permitting Status)

22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38

•

In 2016, Poseidon Resources (Surfside) LLC (Poseidon or Applicant) applied to
the CSLC to amend PRC 1980.1 to add 1 millimeter wedgewire screens and a
multiport diffuser to the offshore ends of the intake and discharge pipelines,
respectively, to reduce marine mortality as well as to reduce seawater intake
volume for desalination operations to 106.7 MGD. If the Santa Ana RWQCB,
pursuant to Water Code section 13142.5, subdivision (b), determines subsurface
intakes are not feasible and brine cannot be diluted by wastewater and there are
no live organisms in the discharge, the Desalination Amendment requires the
installation of screens and a diffuser (see Ocean Plan Chapters III.M.2.d(1)(c)(i)
and III.M.2.d(a),(b)).

The City does not have a discretionary action with respect to the Lease Modification
Project due to its lack of jurisdiction over the tide and submerged lands on which the
screens and diffuser would be installed. The CSLC, in its continuing role as responsible
agency and consistent with State CEQA Guidelines section 15163, is evaluating the
incremental differences between the approved 2010 Project and the proposed Lease
Modification Project when evaluating whether such modifications would result in any
significant environmental impacts. (Benton v. Board of Supervisors (1991) 226
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1
2

Cal.App.3d 1467, 1482; Temecula Band of Luiseno Mission Indians v. Rancho Cal. Water
Dist., 43 Cal.App.4th 425, 437).

3
4
5

In order to facilitate understanding of potential Lease Modification Project impacts and
eliminate the need for frequent reader referral to other analyses, this Supplemental EIR
incorporates previously published information by reference, including information from:

6
7

•

Relevant portions of the 2010 FSEIR, which analyzed significant environmental
impacts associated with construction and operation of the 2010 Project

8
9

•

The CSLC’s 2010 CEQA Findings and Statement of Overriding Considerations
(Item 62, October 29, 2010; Appendix E1)

10
11
12
13
14

•

The Final Staff Report Including the Final Substitute Environmental
Documentation Amending the Ocean Plan Addressing Desalination Facility
Intakes, Brine Discharges, and the Incorporation of Other Non-Substantive
Changes (SED), which generally evaluated construction and operation impacts
associated with wedgewire screens and diffusers (SWRCB 2015a; Appendix E2)

15
16
17
18
19

•

Other recent environmental assessments for nearby projects, such as the May
2014 California Energy Commission (CEC) Final Staff Assessment for the
Huntington Beach Energy Project (CEC 2014b), as well as City planning
documents, Geographic Information System data, and other analyses prepared
by or for the Santa Ana RWQCB and California Coastal Commission (CCC)

20
21
22
23
24
25
26
27

Sections 4.1 through 4.11 below describe the environmental setting (baseline
conditions) to increase understanding of the conditions that exist prior to Lease
Modification Project implementation and the relationship between baseline conditions
and potential impacts. Each section also describes the approach used to analyze and
determine the significance of potential impacts. If applicable, some sections recommend
mitigation measures to reduce significant impacts. Throughout Section 4, both impacts
and corresponding mitigation measures (MMs) are identified by a bold letter-number
designation.

28
29

Environmental Baseline

30
31
32
33
34
35
36

Baseline conditions are defined as the existing physical setting that may be affected by
a project (State CEQA Guidelines, § 15125, subd. (a)) (see Section 1.4.2, Baseline and
Future Conditions). The following environmental setting, based on the 2010 Project as
currently approved, represents the baseline physical conditions CSLC staff used to
determine if impacts from the Lease Modification Project and alternatives are significant
(impacts are defined as changes to the environ-mental setting attributable to Lease
Modification Project components or operations).
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1
2
3

•

The intake and discharge facilities are existing, and part of the baseline
conditions. The Lease Modification Project evaluates changes to the existing
facilities.

4
5
6
7

•

Construction activities would be performed offshore, near the ends of the existing
intake and discharge facilities. Construction vessels would travel to these work
areas from the Port of Long Beach (POLB) or closer ports (e.g., Los Alamitos or
Newport). Onshore conditions are therefore not described for most resources.

8

Environmental Setting

9
10
11
12
13
14
15
16
17
18

Primary activities associated with the Lease Modification Project focus on the seaward
ends of the existing intake and discharge pipelines offshore of the HBGS, which are
located at a depth of approximately 33 feet mean lower low water (MLLW) (see Figure
1-1). This area encompasses the southwestern edge of the 11.78-acre lease parcel
(PRC 1980.1). Additional areas used would include: offshore waters between the POLB
and offshore work areas, and in the onshore area immediately adjacent to the Port
facilities. All primary activities for the Lease Modification Project are located in State
waters where the CSLC has primary jurisdiction over the proposed construction
activities. The area is affected by rising sea levels as addressed in Section 8.1, ProjectSpecific Sea-Level Rise Considerations.

19

Regulatory Framework

20
21
22
23
24

Each of the environmental issue areas analyzed in this Supplemental EIR is considered
in light of Federal, State, regional, and local laws, regulations, and policies that apply to
the issue area. Appendix A summarizes applicable Federal and State laws, regulations
and policies. Applicable regional and local laws, regulations, and policies are also
identified in each environmental resource section or referenced from the 2010 FSEIR.

25

Significance Criteria

26
27
28
29
30
31
32
33
34

Significance criteria are identified for each environmental issue area; these criteria serve
as benchmarks for determining if a component action will result in a significant adverse
environmental impact when evaluated against the baseline. According to State CEQA
Guidelines section 15382, a significant effect on the environment means “a substantial,
or potentially substantial, adverse change in any of the physical conditions within the
area affected by the project….” Significance criteria relevant to each section are
primarily drawn from the 2010 FSEIR significance criteria, with Appendix G of the State
CEQA Guidelines, CSLC policies and standards, and other applicable local regulatory
agency policies and standards indicated within each section.
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1

Impact Analysis

2
3

The terms “effect” and “impact” used in this document are synonymous and can refer to
effects that are either adverse or beneficial.

4
5

•

Direct effects are caused by the Lease Modification Project and occur at the
same time and in the same place as the Lease Modification Project.

6
7

•

Indirect effects are caused by the Lease Modification Project but occur later in
time or further in distance, though still reasonably foreseeable.

8
9

•

Residual impacts are impacts that still meet or exceed significance criteria after
application of mitigation and, therefore, remain significant.

10
11
12
13
14

•

Cumulative impacts are those resulting from the Lease Modification Project
when combined with similar effects of other past, present, and reasonably
foreseeable future projects (regardless of which agency or person undertakes
them). Cumulative impacts could result from individually insignificant but
collectively significant actions that take place over time.

15
16
17

•

Short-term impacts are those expected to occur during the Lease Modification
Project that do not have lingering effects for an extended period once the project
is complete.

18
19

•

Long-term impacts are those that persist for an extended period, including after
completion of the Lease Modification Project.

20
21
22
23

A determination will be made, based on analysis of any impact within each affected
environmental issue area and compliance with any recommended mitigation, of the level
of impact remaining in relation to pertinent significance criteria. Impacts are classified as
one of five categories.
Significant and A substantial or potentially substantial adverse change from the
Unavoidable
environmental baseline that meets or exceeds significance criteria,
where either no feasible mitigation can be implemented or the impact
remains significant after implementation of mitigation measures
Less than
A substantial or potentially substantial adverse change from the
Significant
environmental baseline that can be avoided or reduced to below
with Mitigation applicable significance thresholds
Less than
An adverse impact that does not meet or exceed the significance
Significant
criteria of a particular resource area and, therefore, does not require
mitigation
Beneficial
An impact that would result an improvement to the physical
environment relative to baseline conditions
No Impact
A change associated with the project that would not result in an
impact to the physical environment relative to baseline conditions
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2
3
4
5
6
7
8
9
10
11
12
13
14

Lease Modification Project elements involve reducing seawater intake volume
(compared to the volume approved for the 2010 Project), and installing wedgewire
screens and a multiport diffuser pursuant to Ocean Plan Chapter III.M.2.d. Poseidon
proposes to install the diffuser first (a 2-month work period), then the screens (a 3month period), and each installation may occur in a different year. It may be possible,
however, for both to be installed at the same time (3 months) pending AES steam
generating unit shutdown schedule, weather conditions, ocean conditions, and
equipment availability. The “worst-case” impact analyzed in this Supplemental EIR,
therefore, would occur during 3 months of concurrent operations for some
environmental issue areas (e.g., air quality), or 5 months for other areas. See Table 2-4
in Section 2, Project Description, for Poseidon’s proposed schedule. Desalination
operations and maintenance would occur under modified PRC 1980.1 and continue
throughout the end of the lease term (August 7, 2026)

15

Mitigation Measures and Applicant Proposed Measures (APMs)

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

In October 2010, as part of the PRC 1980.1 amendment approval, the CSLC adopted
all of the mitigation measures presented in the 2010 FSEIR. This Supplemental EIR
considers whether any of those mitigation measures require modification and whether
new mitigation measures are required to avoid or minimize potential significant impacts
of the Lease Modification Project. When significant impacts are identified, feasible
mitigation measures are formulated to eliminate or reduce the severity of impacts. The
effectiveness of a mitigation measure is determined by evaluating the impact remaining
after its application. Impacts that still meet or exceed significance criteria after mitigation
are considered residual impacts that remain significant. Implementation of more than
one mitigation measure may be needed to reduce an impact to a less than significant
level. Any mitigation measures that are ultimately incorporated as part of the proposed
Lease Modification Project as part of the Applicant’s project description are considered
“Applicant Proposed Measures” (APMs) and are no longer considered mitigation under
CEQA. If APMs incorporated into a project design will reduce a potentially significant
impact to a level below significance criteria, they eliminate the potential for that
significant impact since the “measure” is now a component of the action.

32
33
34
35
36
37
38
39

Poseidon commits to implementing seven eight APMs to avoid or minimize impacts of
the proposed Lease Modification Project. Poseidon has also identified an Applicant
Proposed Lease Condition (APLC) to address the structural integrity of the discharge
pipeline when operating with a diffuser or with concentrated brine flowing through it
(compared to existing conditions); this issue was raised in the 2010 FSEIR and during
public scoping. The APLC and APMs are identified in Table 4-02 below. Implementation
of the APLC, APMs and mitigation measures is discussed throughout Section 4. The
impact analysis assumes that the APMs are implemented, and evaluates whether
October 2017
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5

additional mitigation is needed beyond the APM requirements. The CSLC’s standard
practice is to include all measures to eliminate or reduce environmental impacts of a
project, whether applicant-proposed or recommended mitigation, in the mitigation
monitoring program (MMP), which is provided in Section 7, Mitigation Monitoring
Program.
Table 4-02. Applicant Proposed Measures (APMs) and Lease Condition (APLC)
APLC-1. Pipeline Integrity Assessment Inspection and Report. Prior to installation of a
diffuser on the existing outfall pipeline, Poseidon shall contract with a California registered
structural or civil engineer to inspect the outfall. The California registered structural/civil
engineer shall prepare an Integrity Assessment Report based on the findings of the
inspection. The Report shall include information on:
• Past and current inspections by the owner and operator of the outfall pipe
• The competence of the outfall pipe and its anchoring system for on-bottom stability
from bottom currents and expected wave loading
• The outfall pipe’s continuing ability to support the selected diffuser design, based on
identified industry standards
The Report, which shall be submitted to California State Lands Commission (CSLC)
engineering and environmental staffs for approval no less than 90 days prior to installation
of the diffuser, must demonstrate feasibility of the use of the pipeline to the satisfaction of
CSLC Engineering staff based on: (1) a determination of the pipeline’s continued structural
integrity; (2) an estimate of the remaining service life of the existing outfall with diffuser
installed and increased salinity in the offshore pipeline; (3) a schedule for periodic
inspections by Poseidon to ensure continued structural integrity.
APM-1. Offshore Construction Best Management Practices (BMPs) to Protect Water
Quality. Poseidon’s offshore construction contractor shall implement BMPs to protect
water quality during offshore demolition and construction, including the control of releases
of sediment, coarse particles, concrete, and other materials. The implementation of these
BMPs shall be a required part of the contractor’s contract for offshore construction work.
The BMPs shall be submitted for review and approval by California State Lands
Commission (CSLC) staff at least 30 days before the commencement of offshore
construction. CSLC may also consult with the Regional Water Quality Control Board staff
and the California Coastal Commission staff in considering the BMPs. The BMPs shall
include, at a minimum, the following measures.
• All metals used in construction shall be marine-grade fasteners and metals that will
not corrode, releasing zinc or other toxic material into the water.
• The contractor shall implement effective and practicable measures to limit offshore
construction debris that could be discharged to the sea floor (e.g., use of mesh nets).
After completion of offshore construction, the contractor shall perform a diver survey
to identify if hazardous materials (e.g., sharp-edged scraps of metal, cables) have
been left onsite. All such materials shall be removed within 72 hours after completion
of offshore construction unless a longer timeframe is approved by CSLC staff.
APM-2. Turbidity Minimization and Monitoring Plan. At least 30 days before
commencement of offshore construction, Poseidon shall submit a Turbidity Minimization and
Monitoring Plan for review and approval by California State Lands Commission (CSLC)
staff. CSLC may also consult with Santa Ana Regional Water Quality Control Board and
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Table 4-02. Applicant Proposed Measures (APMs) and Lease Condition (APLC)
California Coastal Commission staff in considering the Turbidity Minimization and Monitoring
Plan. The Plan shall include, at a minimum, the following elements:
• Maximum allowable turbidity levels associated with offshore construction as provided
by the California Ocean Plan during offshore construction activities
• Measures Poseidon will implement to remain within the maximum allowable turbidity
levels, including maintenance monitoring to ensure that the Desalination Amendment
turbidity requirements are achieved
• Types of equipment to be used to conduct offshore construction activities
• Equipment and sediment disposal locations
• Qualifications of the observers who will be present at the offshore project site to
monitor for turbidity during offshore construction activities (names shall be submitted
at the same time or within 1 week of project implementation)
• A Monitoring Plan that (1) provides for measuring turbidity within 72 hours and
immediately before offshore construction begins to provide baseline levels and
monitoring during offshore construction to ensure the construction operator remains
within those levels and (2) identifies the location of a control or reference site so a
high turbidity reading caused by a large-scale or regional event is not inappropriately
attributed to offshore project construction
APM-3. Spill Prevention and Response Plan. At least 60 days before commencement of
offshore construction, a Spill Prevention and Response Plan for all vessels to be used for
project activities shall be prepared by Poseidon and submitted for review and approval by
California State Lands Commission (CSLC) staff that includes at a minimum the following
elements:
• A list of all fuels and hazardous materials that will be used or might be used during
offshore construction, along with Material Safety Data Sheets for each material
• Specific protocols for monitoring and minimizing the use of fuel and hazardous
materials during offshore construction project operations, including best management
practices that will be implemented to ensure minimal impacts to the environment
• An estimate of a reasonable worst case release of fuel or other hazardous materials
at the offshore construction project site or into coastal waters resulting from the
offshore construction activities
• A list of all spill prevention and response equipment that will be maintained on the
vessels performing the offshore construction activities
• The designation of the on-site person with responsibility for implementing the plan
• A detailed response and clean-up plan in the event of a spill or accidental discharge
or release of fuel or hazardous materials
• A telephone contact list of all regulatory and trustee agencies, including CSLC and
California Coastal Commission staffs, having authority over the development and/or the
project site and its resources to be notified in the event of a spill or material release.
APM-4. Workers Educational Training. A worker education training program shall be
conducted for workers engaged in offshore construction. The contents of the training
program shall be prepared by a qualified biologist approved by California State Lands
Commission (CSLC) staff. The program shall include at a minimum the following
elements.
• Measures to prevent indirect impacts during construction and maintenance activities
shall be covered, including delivery, storage, and use of materials and chemicals as
October 2017
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Table 4-02. Applicant Proposed Measures (APMs) and Lease Condition (APLC)
they relate to the protection of aquatic habitat.
• Training materials should include laws and regulations that protect federally-listed
species and their habitats, the consequences of non-compliance with laws and
regulations and a contact person (i.e., maintenance activity manager) in the event
that protected biological resources are affected.
• Training shall take place at the kick-off meeting and any subsequent meetings that
may take place if additional contractors are employed during additional maintenance
activities. A sign-in sheet will be circulated for signatures to all personnel that attend
the workers’ educational training to confirm that program materials were received and
that they understand information presented.
APM-5. Sensitive Marine Species Monitoring and Best Management Practices (BMPs)
to Protect Marine Biological Resources. At least 30 days before commencement of
offshore construction, Poseidon shall submit a Sensitive Marine Species Monitoring and
Mitigation and BMP Implementation Plan for review and approval by California State Lands
Commission (CSLC). CSLC may consult with California Department of Fish and Wildlife
(CDFW) staff, California Coastal Commission staff, and other applicable agency staffs in
considering the Sensitive Marine Species Monitoring and BMPs. The Plan shall include, at
a minimum, the elements below. Poseidon shall write into the contract of each applicable
contractor hired to conduct offshore work, including any required in-water pile driving, that
all BMPs identified in the Plan shall be implemented. In-water construction activities shall
not commence until the Plan has been approved.
• The Plan shall identify the Exclusion/Shutdown and Behavioral Harassment (Impact)
Zone for the marine mammals, sea turtles, and special-status marine bird species that
may occur in the offshore construction area
• The Plan shall identify measures that will be taken if marine mammals, sea turtles or
special-status bird species are within the Impact Zone. These measures may include
temporarily halting construction activities until the animal or bird has departed the
Impact Zone, as described below.
• The Plan shall list the equipment that marine wildlife monitors (MWMs) will have or be
provided with to effectively monitor marine species (e.g., binoculars, radios or cell
phones, log books).
• Poseidon shall provide for approval by CSLC staff the names, qualifications, and
roles of three or more MWMs. Selected MWMs shall be able to identify the types and
behavior of the marine mammals, sea turtles, and special-status marine bird species
that may occur in the offshore construction area.
• Prior to the start of in-water work, MWMs shall be located where they have a clear
view of marine waters in the Impact Zone and beyond. MWMs shall be on site and in
radio or phone contact with offshore construction personnel at all times in-water
construction is conducted. MWMs shall monitor the Impact Zone for 30 minutes
before, during, and for 30 minutes after in-water construction activities, including any
pile-driving.
• At a minimum, MWMs shall collect the following information daily: (1) general
location(s) of MWMs and marine wildlife observations; (2) date/time monitoring
begins/ends; (3) activities occurring during each observation period; (4) weather
parameters (e.g., percent cover, visibility) and conditions (e.g., sea state); (5) species
observed and number of individuals; (6) description of any marine wildlife behavior
Final Supplemental EIR – PRC 1980.1 Lease Amendment
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•

•

•

•

•

•
•
•

patterns, including bearing and direction of travel and distance from pile driving
activities; (7) other human activity in the area. MWMs shall keep a log book of notes
about sightings of marine mammals, special-status birds or sea turtles. Entries in the
log shall be made at least hourly, even if the entry is “None observed.” Reports shall
be emailed or faxed to CSLC staff daily.
Prior to the start of any pile driving operations, if a marine mammal or sea turtle is
sighted within or approaching the Impact Zone, MWMs shall notify the on-site
construction lead (or other authorized individual) to delay pile driving until the animal
has moved out of the Impact Zone or the animal has not been re-sighted within 15
minutes (for pinnipeds and small cetaceans) or 30 minutes (for large cetaceans).
If a marine mammal or sea turtle is sighted within or on a path toward the Impact
Zone during pile driving activities, pile driving shall cease until that animal has moved
out of the Impact Zone or 15 minutes (pinnipeds and small cetaceans)/30 minutes (for
large cetaceans) has lapsed since the last sighting.
MWMs shall have authority to temporarily halt in-water project activities if those
activities pose a threat to individuals of a special-status species, and to suspend
project activities until the animals have left the area. If due to fog, rain, or other
periods of limited visibility the Impact Zone cannot be monitored, MWMs have the
authority to direct cessation (or continuation) of construction activities based on
adequate visibility, observed abundance of marine mammals and sea turtles, and
their ability to view the Impact Zone. Periodic reevaluation of weather conditions and
reassessment of the continuation/cessation recommendation shall be completed by
the MWMs.
Within 30 days of the last day of each offshore work period that requires a MWM on
the construction vessel, Poseidon shall submit to CSLC staff a Final Marine Wildlife
Monitoring Report and copies of log books prepared by the approved MWMs that
include at a minimum:
o an evaluation of the effectiveness of monitoring protocols/procedures
o reporting of all marine mammal, sea turtle, and other wildlife sightings (including
species and numbers)
o any wildlife behavioral changes that may be attributed to project construction
o all project changes (e.g., delays, work stoppages, etc.) due to the presence in
the area of marine wildlife species
Operators of vessels traveling to the construction site shall maintain a minimum
distance of 1,000 feet from whales and sea turtles. Vessels shall not cross directly in
front of whales or sea turtles. When paralleling whales, vessels shall operate at a
constant speed that is not faster than the whales at a distance less than 1,000 feet. If
the whale exhibits evasive, defensive or other adverse behaviors, the vessel shall
decrease speed and change direction and increase distance from the whale until the
distance is sufficient to reduce stress displayed by the whale.
Any collisions with marine wildlife shall be reported promptly to CSLC and wildlife
agency (National Marine Fisheries Service, CDFW) staffs pursuant to each agency’s
reporting procedures.
All daily vessel trips used for construction and maintenance activities will originate
from local ports.
Divers shall not attempt to interact with any marine mammals or sea turtles.
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APM-6. Anchoring, Riprap Reconfiguration, and Dredging Plan and Preclusion Area
Map. At least 30 days, but not more than 60 days, before the start of offshore
construction, Poseidon shall submit an Anchoring, Riprap Reconfiguration, and Dredging
Plan for review and approval by California State Lands Commission (CSLC) staff. CSLC
staff may also consult with Coastal Commission staff, in considering the Anchoring, Riprap
Reconfiguration and Dredging Plan. The Plan shall ensure that impacts on benthic
environments are minimized during installation of the wedgewire screens and diffuser, as
well as maintenance buoys if required, riprap reconfiguration, and dredging. This Plan
shall identify and map Preclusion Areas—all areas of kelp, seagrasses, and hard
substrate found within the work area—that shall not be impacted by placement of vessel
and buoy anchors, by dragging anchor or buoy lines or cables, by riprap placement, or by
dredging spoils during Lease Modification Project construction and maintenance activities.
Any surveys subject to the CSLC’s Low-Energy Offshore Geophysical Permit Program
shall be conducted by CSLC-permitted operators. Within 30 days after completion of
offshore construction, Poseidon shall submit to CSLC staff for approval: (1) an “as-built”
map overlaying the Preclusion Area Map with Global Positioning System coordinates
showing all areas of direct disturbance, anchor and buoy locations, and riprap boundaries,
and (2) the procedures Poseidon shall implement to remedy any disturbance that may
have occurred within the Preclusion Area due to Poseidon’s construction activities.
APM-7. Energy Minimization and Greenhouse Gas (GHG) Reduction Plan (Updated).
Poseidon shall implement the Energy Minimization and GHG Reduction Plan, as updated
on February 27, 2017, to offset total direct and indirect GHG emissions from construction
and operation of the HB Desalination Plant, including the Lease Modification Project.
APM-8. Composition and Maintenance of Wedgewire Screens. Poseidon shall install
stationary wedgewire screens with a slot width of 1 mm and a through velocity of 0.5
feet/second or less (per Ocean Plan Section III.M.2.d(1)(c) requirements) at the existing
HBGS intake pipeline riser prior to desalination plant commercial operation. The
composition of the screens shall be stainless steel, unless Poseidon demonstrates to the
satisfaction of California State Lands Commission staff that the use of copper nickel alloy
screens would not result in chemical leaching in excess of Ocean Plan Water Quality
Objectives for Protection of Marine Life standards. Such demonstration must be based on
data that have been reviewed and approved by the State and Regional Water Boards’
staff and California Coastal Commission staff. The screens shall be maintained through
boat-based air-burst wedgewire screen cleaning methods.

1

Cumulative Impacts Analysis

2
3
4
5
6
7
8

CEQA requires an EIR to discuss the cumulative impacts of a project when the project’s
incremental effect is “cumulatively considerable” (State CEQA Guidelines, § 15130). A
cumulative impact is an impact created through a combination of the project and other
projects that cause similar impacts. Section 3, Cumulative Projects, defines the
applicable geographic scope of the cumulative analysis, and lists future planned and
approved projects to be included in the cumulative environment. The impact analysis for
cumulative impacts is presented at the end of each major subsection within Section 4.
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2
3
4
5
6
7
8
9
10
11
12
13

Alternatives
Pursuant to State CEQA Guidelines section 15126.6, an EIR must describe and evaluate
a range of reasonable alternatives that would feasibly attain most of a project’s basic
objectives and would avoid or substantially lessen any of the significant impacts of a
project as proposed. The State CEQA Guidelines also state that the range of
alternatives requiring evaluation in an EIR is governed by the “rule of reason” (§
15126.6, subd. (f)); that is, an EIR needs to describe and evaluate only those
alternatives necessary to permit a reasoned choice and foster informed decision making
and public participation. Section 5, Alternatives, describes the alternatives to the Lease
Modification Project and includes the impact analysis for each alternative scenario
considered. A summary of impacts of each alternative, in comparison with the impacts
of the Lease Modification Project, is included both in the Executive Summary and
Section 6, Other Required CEQA Sections and Environmentally Superior Alternative.

14
15
16
17
18
19
20
21
22
23
24
25

Based on an initial review and analysis, the Lease Modification Project would have no
impact or a less-than-significant impact on certain environmental issue areas; these
issue areas are therefore not analyzed in this Supplemental EIR. Activities associated
with the Lease Modification Project would occur at the offshore ends of the intake and
outfall pipelines. Marine vessels would transport equipment to the site from the POLB or
closer ports (e.g., Los Alamitos or Newport). Therefore, the Lease Modification Project
would have no impact on the following land-based issue areas:
•
•
•
•

Agriculture and Forestry Resources
Biological Resources (Terrestrial)
Hydrology, Drainage, and Storm Water Runoff
Transportation/Traffic (Onshore)

26
27

Additional reasons why no significant impacts are expected related to other identified
issue areas are described below, as required by State CEQA Guidelines section 15128.

28

Geology and Soils

29
30
31
32
33
34
35

The City, as CEQA lead agency, analyzed geology-related impacts associated with the
2010 Project in the 2010 FSEIR (Section 4.2, Geology, Soils, and Seismicity), which is
incorporated by reference in this Supplemental EIR. In 2010, the CSLC, as a CEQA
responsible agency, amended PRC 1980.1 to authorize HB Desalination Plant
operations on sovereign land for the remaining 20-year lease term (through August 7,
2026). The CSLC adopted the following Findings associated with Geology, Soils, and
Seismicity (Item 62, October 29, 2010).

36
37

•

The [2010 Project] will have no significant impact due to landslides on the project
area. Less than significant impact.
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1
2
3
4
5

•

The [2010 Project] off site pipelines and underground pump stations will not
result in significant impacts related to geology, soils and seismicity. Less than
significant impact. In addition, applicable mitigation measures contained within
Section 4.9 of the [2010 FSEIR], inclusive, further reduce these less than
significant impacts.

6
7
8
9
10
11
12

•

The [2010 Project] may be subject to significant impacts resulting from unstable
soils and shallow groundwater conditions in the vicinity of the project area.
However, changes or alterations have been required in, or incorporated into, the
project that avoid or substantially lessen the potential significant environmental
effects identified in the [2010 FSEIR], including adherence to standard Uniform
Building Codes (UBC) conditions and incorporation of mitigation measures GEO5 through GEO-9, inclusive. Less than significant impact with mitigation.

13
14
15
16
17
18

•

The [2010 Project] may be subject to significant hazards from seismicity and
faulting. However, changes or alterations have been required in, or incorporated
into, the project that avoid or substantially lessen the potential significant
environmental effects identified in the [2010 FSEIR], including adherence to
standard UBC conditions and incorporation of mitigation measures GEO-1 and
GEO-4. Less than significant impact with mitigation.

19
20
21
22
23
24
25

•

The [2010 Project] may be subject to significant hazards due to high liquefaction
potential in the vicinity of the project site. However, changes or alterations have
been required in, or incorporated into, the project that avoid or substantially
lessen the potential significant environmental effects identified in the [2010
FSEIR], including adherence to standard UBC conditions and incorporation of
mitigation measures GEO-5 through GEO-9, inclusive. Less than significant
impact with mitigation.

26
27
28
29
30
31
32
33
34
35
36
37
38

The mitigation measures above were adopted as part of the CSLC’s approval (Item 62,
October 29, 2010), and were made, and remain, conditions of PRC 1980.1:
•
•
•
•
•
•
•
•
•

GEO-1 (Subsurface Fault Investigation)
GEO-2 (Lateral Spread Potential)
GEO-3 (“Design-Level” Earthquake-Resistant Structures)
GEO-4 (Soils and Geotechnical Analysis)
GEO-5 (Use of Type V Cement)
GEO-6 (Dewatering)
GEO-7 (Compressible Soils)
GEO-8 (Structure Stabilization on Soils Prone to Liquefaction)
GEO-9 (Detailed Soils and Geotechnical Analysis)

In accordance with the California Supreme Court’s decision in December 2015 in
California Building Industry Association v. Bay Area Air Quality Management District
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1
2
3
4
5
6
7
8
9
10
11
12

(2015) 62 Cal. 4th 369, 386, this Supplemental EIR does not identify hazards presented
by earthquakes, tsunamis, or other existing hazardous conditions as impacts of the
Lease Modification Project. In that case, the Court held that “CEQA generally does not
require an analysis of how existing environmental conditions will impact a project’s
future users or residents.” With limited exceptions, the Court concluded that the impacts
of existing environmental hazards only need to be analyzed if a proposed project risks
exacerbating those hazards or conditions. The Lease Modification Project site lies more
than 1,500 feet offshore at the ends of the HBGS intake and outfall pipelines, on a
continental shelf consisting of flat beach sand with less than one percent slope.
Offshore construction and operation of the proposed screens or diffuser would have no
impact on geology and soils because such activities would not risk exacerbating the
following hazards or conditions:

13
14
15
16
17
18

a) Expose people or structures to potential substantial adverse effects, including the
risk of loss, injury, or death involving: (i) Rupture of a known earthquake fault, as
delineated on the most recent Alquist-Priolo Earthquake Fault Zoning Map issued
by the State Geologist for the area or based on other substantial evidence of a
known fault; (ii) Strong seismic ground shaking; (iii) Seismic-related ground
failure, including liquefaction; (iv) Landslides

19

b) Result in substantial soil erosion or the loss of topsoil

20
21
22

c) Be located on a geologic unit or soil that is unstable, or that would become
unstable as a result of the project, and potentially result in on or off-site landslide,
lateral spreading, subsidence, liquefaction or collapse

23
24

d) Be located on expansive soil, as defined in Table 18-1-B of the Uniform Building
Code (1994), creating substantial risks to life or property

25
26
27

e) Have soils incapable of adequately supporting the use of septic tanks or
alternative waste water disposal systems where sewers are not available for the
disposal of waste water

28

Land Use and Planning

29
30
31
32
33
34
35

The City, as CEQA lead agency, analyzed impacts to land uses and relevant plans
associated with the 2010 Project in the 2010 FSEIR (Section 4.1, Land Use/Relevant
Planning), which is incorporated by reference in this Supplemental EIR. In 2010, the
CSLC, as a CEQA responsible agency, amended PRC 1980.1 to authorize HB
Desalination Plant operations on sovereign land for the remaining 20-year lease term
(through August 7, 2026). The CSLC adopted the following Findings for Land
Use/Relevant Planning (Item 62, October 29, 2010).

36
37

•

The [2010 Project] will not create any significant impacts to surrounding land
uses. Less than significant impact.

38
39

•

The [2010 Project] will not conflict with applicable relevant planning programs. No
impact.
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1
2
3
4
5
6

The Plans that the City and CSLC found construction, operation, and maintenance
activities for the 2010 Project to be consistent with were: City of Huntington Beach
General Plan, Local Coastal Program, Zoning and Subdivision Ordinance, South Coast
Air Quality Management Plan, Southeast Coastal Redevelopment Plan, the SCAG
[Southern California Association of Governments] Regional Comprehensive Plan and
Guide, and applicable sections of the California Coastal Act.”

7
8
9
10

Since 2010, a relevant update has been the SWRCB’s adoption of the Desalination
Amendment, which addresses effects of the construction and operation of seawater
desalination facilities. Ocean Plan Chapter III.M.2.d, as amended in 2015, includes
considerations for intake and brine discharge technology.

11
12
13
14
15
16
17

•

18
19
20
21
22
23
24
25

Chapter III.M.2.d(1)(c). If subsurface intakes are not feasible, the regional water
board may approve a surface water intake, subject to the following conditions: (i)
The regional water board shall require that surface water intakes be screened.
Screens must be functional while the facility is withdrawing seawater. (ii) In order
to reduce entrainment, all surface water intakes must be screened with a 1.0
[millimeter] (0.04 in) or smaller slot size screen when the desalination facility is
withdrawing seawater.
In order to minimize impingement, through-screen velocity at the surface water
intake shall not exceed 0.15 meter per second (0.5 foot per second).

•

Chapter III.M.2.d(2)(b). Multiport diffusers are the next best method for disposing
of brine when the brine cannot be diluted by wastewater and when there are no
live organisms in the discharge. Multiport diffusers shall be engineered to
maximize dilution, minimize the size of the brine mixing zone, minimize the
suspension of benthic sediments, and minimize mortality of all forms of marine
life.

26
27
28
29
30
31
32
33
34

Operational impacts associated with wedgewire screens and diffusers are: (1) generally
evaluated in the SWRCB (2015a) Final Staff Report Including the Final Substitute
Environmental Documentation Amending the Ocean Plan Addressing Desalination
Facility Intakes, Brine Discharges, and the Incorporation of Other Non-Substantive
Changes (SED) as part of the Desalination Amendment, which is also incorporated by
reference in this Supplemental EIR. As discussed in Section 1, Introduction, compliance
with the Desalination Amendment will be determined by the Santa Ana RWQCB in
coordination with the SWRCB; consistency with the California Coastal Act will be
determined by the CCC.

35
36
37
38

Lease Modification Project activities would occur entirely offshore on tide and
submerged lands under the CSLC’s jurisdiction and will require an amendment to
Poseidon’s existing General Lease—Industrial Use. No local agency approvals (e.g.,
zoning changes) are required. At this offshore site, the Lease Modification Project would
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1
2

not physically divide an established community or conflict with any applicable habitat
conservation plan (HCP) or natural community conservation plan (NCCP).19

3

Mineral Resources

4
5
6
7
8

The City found the 2010 Project would have no significant impact on mineral resources,
and this impact was not analyzed in the 2010 FSEIR. According to the U.S. Geological
Survey (USGS 2017) Mineral Resource Data System, no known mineral resources are
located onsite or in the immediate area. Offshore construction and operation of the
screens or diffuser would have no impact on mineral resources because they would not:

9
10

a) result in the loss of availability of a known mineral resource that would be of
value to the region and the residents of the State

11
12

b) result in the loss of availability of a locally important mineral resource recovery
site delineated on a local general plan, specific plan or other land use plan

13

Population and Housing

14
15
16
17
18
19

The City found the 2010 Project would have no significant impact on population and
housing, and this impact was not analyzed in the 2010 FSEIR. During Lease Modification
Project construction and operation, the number of long-term employees at the HB
Desalination Plant would not change; short-term increases in workers would occur
during construction (5 months if the diffuser and screens are installed separately, 3
months if concurrently). Therefore, the Lease Modification Project would not:

20
21
22

a) substantially increase population growth in an area, either directly (e.g., by
proposing new homes and businesses) or indirectly (e.g., through road
extensions)

23
24

b) displace substantial numbers of existing housing, necessitating the construction
of replacement housing elsewhere

25
26

c) displace substantial numbers of people, necessitating the construction of
replacement housing elsewhere

27

Public Services, Utilities and Service Systems, and Product Water Quality

28
29
30
31

The City, as CEQA lead agency, analyzed impacts to public services and utilities
associated with the 2010 Project in the 2010 FSEIR (Section 4.6, Public Services and
Utilities), which is incorporated by reference in this Supplemental EIR. In 2010, the
CSLC, as a CEQA responsible agency, amended PRC 1980.1 to authorize HB
19

The Orange County Central and Coastal Subregion NCCP and HCP cover 208,000 acres over two
reserve areas (U.S. Fish and Wildlife Service [USFWS] 2007a); the closest areas is about 3 miles
southeast of the Lease Modification Project site. The Orange County Southern Subregion HCP covers
132,000 acres (USFWS 2007b) and is approximately 16 miles east of the Lease Modification Project site.

October 2017
Page 4-16

Final Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

4.0 Environmental Setting and Impact Analysis

1
2
3
4
5
6

Desalination Plant operations on sovereign land for the remaining 20-year lease term
(through August 2, 2026). Not including categories that are not relevant to the CSLC’s
jurisdiction (e.g., fire and police services, schools and libraries, wastewater, stormwater
drainage, water supply, electricity, and potable water quality), the CSLC adopted the
following Findings associated with public services and utilities and service systems
(Item 62, October 29, 2010):

7
8

•

The [2010 Project] will not have a significant impact on the demand for parks and
recreational facilities within the City. Less than significant impact.

9
10
11
12
13

•

The [2010 Project] will not have a significant impact related to solid waste.
Regardless, in order to further reduce this potential impact to a less than
significant impact, mitigation measures PSU-1 and PSU-2 have been
incorporated into the analysis under Section 4.6 of the SEIR. Less than
significant impact with mitigation.

14
15
16
17
18
19
20

The offshore Lease Modification Project would not impact or otherwise result in the
need for new or physically altered governmental facilities, the construction of which
could cause significant environmental impacts, in order to maintain acceptable service
ratios, response times or other performance objectives for public services such as fire
and police protection, schools, parks, or other public facilities. The Lease Modification
Project would also not substantially change the demand for utilities including electricity,
solid waste, potable water, and wastewater conveyance or:

21
22

a) Require or result in the construction of new water or wastewater treatment
facilities or expansion of existing facilities

23
24

b) Require or result in the construction of new storm water drainage facilities or
expansion of existing facilities

25
26

c) Require new or expanded entitlements to have sufficient water supplies available
to serve the project

27
28
29

d) Result in a determination by the wastewater treatment provider that serves or
may serve the Project that it has adequate capacity to serve the project’s
projected demand in addition to the provider’s existing commitments

30
31

e) Be served by a landfill with sufficient permitted capacity to accommodate the
Project’s solid waste disposal needs

32

f) Affect Federal, State, and local statutes and regulations related to solid waste

33

Socioeconomics

34
35
36
37

Economic or social information may be included in an EIR, as long as economic or
social effects of a project are not treated as significant effects on the environment (State
CEQA Guidelines, §§ 15064, subd. (e), 15131, subd. (a)). However, economic or social
effects of a project may be used to determine the significance of physical changes
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2
3
4
5
6
7
8
9
10

caused by the project; for example, if the construction of a new freeway or rail line
divides an existing community, the construction would be the physical change, but the
social effect on the community would be the basis for determining that the effect would
be significant (State CEQA Guidelines, § 15131, subd. (b)). For the Lease Modification
Project, the short-term construction period to install the proposed screens and diffuser
would not generate socioeconomic effects. In addition, PRC 1980.1 already provides for
future use of the HBGS pipelines for co-located and stand-alone operations of the HB
Desalination Plant. Thus the economic viability of installing a Seafloor Infiltration
Gallery (SIG) or other subsurface intake at the HB Desalination Plant site as a project
alternative is outside the scope of this Supplemental EIR.20

11
12
13

This Supplemental EIR was prepared using the following general assumptions (see
Section 1.3.3, CSLC 2010 Approval and Rationale for Supplemental EIR).

14
15
16
17

•

The laws, regulations, and standards applicable to an offshore construction project
must be applied consistently to the proposed Lease Modification Project. The
Santa Ana RWQCB is the agency responsible for renewing the previously issued
National Pollutant Discharge Elimination System (NPDES) Permit.

18
19
20

•

Poseidon will obtain all required permits and approvals from other agencies and
comply with all legally applicable terms and conditions set forth in those permits
and approvals.

21
22
23
24

•

Construction, operation, and maintenance of the Lease Modification Project (as
described in Section 2, Project Description), including implementation of
mitigation measures identified to either reduce or avoid significant adverse
impacts, will be monitored in accordance with a Mitigation Monitoring Program.

25
26
27
28
29
30
31

•

Other than changes proposed for the Lease Modification Project, this
Supplemental EIR does not address other potential changes to the 2010 FSEIR
approved by the City because (1) Poseidon has a vested right in the form of a
lease to operate the HB Desalination Plant in both co-located and stand-alone
operations, (2) the specific physical nature of any future onshore activities are not
known at this time, and (3) the CSLC has no discretionary authority over any
changes outside its jurisdiction.

20

See discussion in Section 1.2.3, CCC Permitting Status, on the conclusions of the Independent
Scientific Technical Advisory Panel (ISTAP 2014) Phase 2 Report, which included, in part, that a SIG is
not economically viable at the Huntington Beach location within a reasonable time frame.
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5
6
7
8
9
10
11
12
13
14

In 2010, the City of Huntington Beach (City), as lead agency under the California
Environmental Quality Act (CEQA), analyzed impacts to ocean water quality and marine
biological resources associated with construction and operation of the Huntington
Beach Desalination Plant (HB Desalination Plant or 2010 Project) in Sections 4.7
(Aesthetics/Light and Glare) and 4.9 (Construction-Related Impacts) of its certified Final
Subsequent Environmental Impact Report (2010 FSEIR). In 2016, Poseidon Resources
(Surfside) LLC (Poseidon) submitted an application to the California State Lands
Commission (CSLC) to amend Lease PRC 1980.1 to install, operate, and maintain
wedgewire screens and a multiport diffuser on the offshore ends of the existing AES
Huntington Beach Generating Station (HBGS) seawater intake and discharge pipelines
(hereinafter referred to as the Lease Modification Project). This Supplemental EIR
analyzes impacts to ocean water quality and marine biological resources associated
with the proposed Lease Modification Project activities for the following reasons.

15
16

•

The 2010 Project did not include the offshore construction activities that are
contemplated in Poseidon’s 2016 application.

17
18
19

•

The 2010 FSEIR did not address potential impacts to ocean water quality and
marine biological resources associated with construction in the Pacific Ocean
offshore the City and Huntington State Beach.

20
21
22
23
24
25
26

Section 4.1 also combines these two issue areas. This section summarizes ocean water
quality and marine biological resources in the Lease Modification Project area,
evaluates the type and significance of potential impacts based on anticipated changes
to existing conditions, and recommends measures if necessary to avoid or reduce
significant impacts. The impact area evaluated includes areas near the seaward end of
PRC 1980.1 where subsurface anchoring, dredging, riprap reconfiguration, and piledriving activities are proposed, and along construction vessel routes.

27

4.1.1 Environmental Setting

28

4.1.1.1 Ocean Water Quality

29
30
31
32
33
34
35
36
37
38

The ends of the HBGS intake and discharge pipelines are located at the seaward end of
the 11.78-acre lease parcel (PRC 1980.1) at a depth of approximately 33 feet mean
lower low water. Ocean salinity is fairly uniform, normally ranging from 33 to 34 parts
per thousand (ppt), while dissolved oxygen levels range from about 5 to 13 milligrams
per liter (mg/L) (City of Huntington Beach 2010). Natural water temperatures in the
ocean fluctuate throughout the year in response to seasonal and diurnal variations in
currents, as well from meteorological factors (wind, air temperature, relative humidity,
cloud cover, ocean waves, and turbulence). Diurnally, natural surface water
temperatures generally vary 1 to 2 degrees Celsius (°C) in the summer and 0.3°C to
1°C in the winter. Reasonably sharp thermoclines (differences between surface and
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1
2

bottom water temperatures) are known to occur in adjacent nearshore waters at a depth
of 12 to 15 meters during the summer, and are typically absent during the winter.

3
4
5
6
7

The Talbert Channel and Santa Ana River flow into the ocean about 7,000 and 8,300
feet southeast of the HBGS intake pipeline, respectively. The Orange County Sanitation
District (OCSD) deep ocean sewage outfall is located 5 miles offshore of the Santa Ana
River at a depth of 195 feet. Bacteria levels are the primary ocean water quality concern
in the Lease Modification Project vicinity (City of Huntington Beach 2010).

8

4.1.1.2 Marine Biological Resources

9
10
11
12
13

Information on habitats, invertebrates, and fish species in this section is summarized
from a benthic resource assessment of potential anchor locations offshore of the
proposed HB Desalination Plant (Tenera Environmental [Tenera] 2016), which was
based on results of sampling conducted from 2010 to 2013 for the HBGS National
Pollutant Discharge Elimination System (NPDES) permit monitoring program.

14
15
16

Various sources were used to identify special-status species potentially present in the
Lease Modification Project area. For the purposes of this Supplemental SEIR, specialstatus species are defined as those that meet one or more of the criteria listed below.

17
18
19

•

Species listed or proposed for listing as threatened or endangered under the
Federal Endangered Species Act (FESA) or by the State of California as
threatened or endangered under the California Endangered Species Act (CESA).

20
21

•

Species that are candidates for possible future listing as threatened or
endangered under FESA or CESA.

22
23
24

•

Species designated by the CDFW as Species of Special Concern, Watch List
Species, or species that are considered rare and worthy of consideration by local
agencies.

25
26
27
28
29
30
31
32
33
34
35
36
37

The California Natural Diversity Database (CNDDB) was queried to identify recorded
occurrences of marine special-status species within the 7.5-minute quadrangle (quad)
encompassing the Lease Modification Project area and the quads on either side (i.e.,
Seal Beach and Laguna Beach). The results of this query (CDFW 2017) identified green
sea turtle (Chelonia mydas) and tidewater goby (Eucyclogobius newberryi), both of
which are listed as threatened under the FESA. The occurrence potential for these and
the juvenile or adult life forms of other special-status species is discussed under
sections below. Regarding the potential for the larval or planktonic life stages of specialstatus species to occur within areas potentially impacted by the Lease Modification
Project, no special-status species have been collected in the sampling previously
conducted for the HBGS or the proposed Huntington Beach Desalination Plant Project
(Tenera 2016). However, as explained in Appendix F1, the sampling approach is not
designed to detect species that are rare in the sampling area; rather, it is designed for
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1
2
3
4
5
6

species for which sufficient data exist (i.e., observations of that species) to make robust
estimates of proportional mortality. Two features render special-status species
(typically) difficult to detect: larvae of special-status species are almost by definition rare
and are sometimes smaller than mesh size used for sampling. Therefore, this
Supplemental EIR conservatively assumes that larval stages of special-status species
are present.

7
8
9

The 2010 FSEIR generally described marine biota in the 2010 Project vicinity and
presented the following findings by MBC Applied Environmental Sciences in its 2001
NPDES monitoring program (City of Huntington Beach 2010).

10
11
12
13

•

There are strong indications that a relatively stable assemblage of organisms
occur in the marine habitats near the discharge and, although the numbers and
relative abundance rankings of species shift from year to year, no species has
either been recruited to or eliminated from the area.

14
15
16

•

Organisms in waters adjacent to the HBGS have much broader geographic
distributions, extending in most instances to beyond the Southern California
Bight.

17
18

•

Both the sea floor and littoral water habitats occurring near the HBGS discharge
site are not home to any threatened or endangered marine species.

19
20

•

The area does not have any environmentally sensitive habitats such as eelgrass
beds, surfgrass, rocky shores, or kelp beds.

21
22
23

•

Movement, abundance, and diversity of invertebrate and fish populations along
the Huntington Beach coast appear all to be in response to natural ecological
factors and not in any way influenced or affected by the HBGS discharge.

24

Habitats

25
26
27
28
29

The seafloor in the Lease Modification Project area is relatively smooth, consisting of
fine to medium sand, with sandy silt present further offshore. The results of NPDES
sampling for the HBGS show that the offshore sediments comprise approximately 97
percent sand, followed by silts (~2%) and clays (~1%) (Tenera 2016). Rocky riprap that
attracts lobsters and reef-associated fish is present at the pipeline ends.

30

Invertebrate Species

31
32
33
34
35
36

The benthic macrofaunal community (organisms living on the ocean floor or some
subsurface layers) offshore of the HBGS has been studied since 1975 as part of the
HBGS NPDES permit monitoring program. Dominant invertebrate groups in Southern
California soft bottom habitats remain relatively constant over time and are generally
distributed by depth, with decreases in benthic abundance and species richness as
depth increases (Tenera 2016). Marine worms in the phylum group Annelida
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1
2
3
4
5
6
7
8
9
10
11
12

(polychaetes) were, by far, the most abundant group collected from the HBGS NPDES
box core sampling off Huntington Beach. The annelid worm Diopatra splendidissima
was the most frequently observed invertebrate species. Diopatra is a relatively large
tube-building species that in high abundances stabilizes the sediments and enhances
the diversity of the shallow sandy subtidal community by providing stable sediments or a
habitat for attachment for other organisms. Other taxa present included members of the
phylum group Arthropoda (e.g., crabs and other crustaceans), sea spiders, and
mollusks (e.g., snails and clams) (Tenera 2016). Data were also collected on
macroinvertebrates living on the seafloor surface (epibenthic). The blackspotted bay
shrimp (Crangon nigromaculata) was the most abundant macroinvertebrate collected
during sampling. The most abundant sedentary taxa included spiny sand star
(Astropecten armatus) and several varieties of crabs (Tenera 2016).

13

Fish Species

14
15
16
17
18
19
20
21
22
23

Fish species that dominate the nearshore inner shelf habitats off Huntington Beach
include California tonguefish (Symphurus atricaudus), sanddabs (Citharichthys spp.), and
hornyhead turbot (Pleuronichthys verticalis). Other commonly reported species include
California lizardfish (Synodus lucioceps), shiner perch (Cymatogaster aggregata), white
seaperch (Phanerodon furcatus), white croaker (Genyonemus lineatus), and English
sole (Parophrys vetulus). Analyses of NPDES permit data collected near the HBGS
intake showed that white croaker and California lizardfish accounted for more than 93
percent of the total abundance between 2010 and 2013 (Tenera 2016). No specialstatus fish species occur near were found in the sampling events used to characterize
the baseline conditions for the Lease Modification Project site.

24
25
26
27
28
29
30
31
32

Tidewater goby, listed as threatened under the federal FESA, inhabits estuarine and
freshwater habitats near major stream drainages. Because of this affiliation with major
stream drainages, this species is naturally absent from substantial portions of the
California coastline, including between Santa Monica Bay and San Mateo Creek
(USFWS 2014), which encompasses the proposed Lease Modification Project area.
CNDDB occurrences of tidewater gobies are approximately 15 miles down current of
the Lease Modification Project. There is low potential for juvenile or adult tidewater
gobies to occur in the project area; however, the presence of larvae is unknown, and
therefore is conservatively assumed to be potentially present, as described above.

33

Seabirds

34
35
36
37
38
39

Many species of seabirds are found in the Southern California Bight, the most
numerous of which include shearwaters, phalaropes, gulls, terns, and auklets. Seabirds
can be found in the Bight year-round with some species breeding, some overwintering
and others migrating through the area. Seabirds most frequently eat fish, squid and
crustaceans, and scavenging is common in gulls. Special-status species that may occur
in the area include western snowy plover (Charadrius alexandrinus nivosus) and
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7
8
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California least tern (Sterna antillarum browni). Western snowy plover, a beach-nesting
species, is a federally listed threatened species. Although snowy plover nesting does
not occur on the beach adjacent to the HBGS, critical habitat for the species has been
designated in the Bolsa Chica Ecological Reserve, and within a protected breeding area
of Huntington State Beach. The final rule for USFWS revised designated critical habitat
for western snowy plover was published in June 2012 (USFWS 2012), and includes the
Bolsa Chica State Beach (subunit CA 46A) and Bolsa Chica Preserve (subunits CA
46B-F), and the Santa Ana River Mouth (Subunit CA 47A). Unit CA 47 at the Santa Ana
River Mouth is the closest critical habitat unit to the Lease Modification Project site (1.5
miles away). California least tern (State and federally listed as endangered), another
beach-nesting species, may feed in nearshore waters.

12

Sea Turtles

13
14
15
16
17

Sea turtles that occur in Southern California and may occur in the Lease Modification
Project area include the green sea turtle (Chelonia mydas) and olive ridley sea turtle
(Lepidochelys olivacea), which are listed as federally threatened species, and the
loggerhead sea turtle (Caretta caretta) and leatherback sea turtle (Dermochelys
coriacea), which are listed as federally endangered species.

18

Marine Mammals

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

California sea lions are the most common marine mammal species expected to occur in
the area. The nearest pinniped haul-out site is located on Santa Catalina Island more
than 28 miles away. Southern sea otter (Enhydra lutris nereis) may also occur.
Cetaceans such as common bottlenose dolphin (Tursiops truncates), Risso’s dolphin
(Grampus griseus), and Pacific white-sided dolphin (Lagenorhynchus obliquidens)
typically occur in deeper water further offshore. Other cetaceans that may be present
seasonally are gray whale (Eschrichtius robustus), humpback whale (Megaptera
novaeangliae), blue whale (Balaenoptera musculus), fin whale (Balaenoptera physalus),
and common minke whale (Balaenoptera acutorostrata). Normal swimming speeds are
about 4 to 8 nautical miles per hour (knots) for whales and 18 to 20 knots for dolphins
and porpoises (California Coastal Commission [CCC] 1987). Along the coast,
humpbacks, which are known for communicating with their unique sounds, range as far
south as southern California in summer; in winter, they migrate to warmer waters off
Baha and central Mexico. Gray whales often travel only a few hundred yards offshore
and can be observed during their migration (November through early May) along the
coast, with mothers accompanying calves during the northward spring migration. Dana
Point is a prime whale watching promontory in Orange County (CCC 1987). The Marine
Mammal Protection Act (MMPA) makes it illegal to harass marine mammals, including
through acoustical harassment. The National Oceanic and Atmospheric Administration
(NOAA) can issue incidental take and incidental harassment authorizations for projects
that have a negative effect on protected marine mammals.
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1

4.1.1.3 Marine Protected Areas and Areas of Special Biological Significance

2
3
4
5
6
7
8
9
10
11
12

Marine Protected Areas (MPAs) are designated by the California Department of Fish
and Wildlife (CDFW) and California Department of Parks and Recreation to protect
aquatic life and are often associated with Areas of Special Biological Significance
(ASBS). The nearest MPA is the Bolsa Chica State Marine Conservation Area, which is
approximately 4.3 miles northwest, along the coast (CDFW 2017) (Figure 4.1.1). Most
of the larvae anticipated to be within the Lease Modification Project impact area are
primarily from open ocean or soft-bottom habitats and not fish species associated with
the kelp and rocky reef habitat inside the Southern California coastal MPA reserve
network (Tenera 2015). However, this Supplemental EIR assumes that some larval
fishes that originated from an MPA (likely Bolsa Chica, given its proximity to the Project)
may be present in the Lease Modification Project impact area.

13
14
15
16

ASBSs are ocean areas monitored and maintained for water quality by the SWRCB.
The nearest ASBS to the Lease Modification Project area is the Irvine Coast Robert E.
Badham ASBS, which contains some of the last undeveloped coastline in Orange
County, located more than 97.6 miles southeast (SWRCB 2017).

17

4.1.2 Regulatory Setting

18
19
20
21
22
23
24
25
26

Appendix A summarizes relevant state and federal regulations, including new
regulations since the City and CSLC adopted findings related to their 2010 Project
approvals, including the SWRCB (2015b) adoption of the Desalination Amendment to
the California Ocean Plan (Ocean Plan). The Santa Ana Regional Water Quality Control
Board (RWQCB), in coordination with the SWRCB, is responsible for determining the
HB Desalination Plant’s compliance with Water Code section 13142.5, subdivision (b)
per the Desalination Amendment, which (if the RWQCB determines that subsurface
intakes are infeasible) includes the following requirements to protect marine life
associated with desalination project surface intake and discharge.

27
28

•

Surface water intakes must be screened with a 1 millimeter (0.04 inch) or smaller
slot size screen when the desalination facility is withdrawing seawater.

29
30

•

In order to minimize impingement, through-screen velocity at the surface water
intake shall not exceed 0.15 meter per second (0.5 foot per second).

31
32
33
34
35

•

Multiport diffusers shall be installed for disposing of brine when the brine cannot
be diluted by wastewater and when there are no live organisms in the discharge.
Multiport diffusers shall be engineered to maximize dilution, minimize the size of
the brine mixing zone, minimize the suspension of benthic sediments, and
minimize mortality of all forms of marine life.
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Figure 4.1-1. California South Coast MPAs

PRC 1980.1
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5

Ocean Plan Section III.M, Implementation Provisions for Desalination Facilities,
contains additional regulatory guidance, such as monitoring during desalination
operations of effluent and receiving water characteristics and impacts to all forms of
marine life, and monitoring for benthic community health, aquatic life toxicity, hypoxia,
and receiving water characteristics.

6
7
8

To protect beneficial uses of surface waters, the Ocean Plan establishes water quality
objectives for bacterial, physical, chemical, biological, and radioactive constituents. The
following receiving water objectives apply to desalination discharges.

9
10
11
12
13
14

•

Salinity discharges cannot exceed a daily maximum of 2 ppt above natural
background salinity measured no further than 100 meters (328 feet) horizontally
from each discharge point, representing the Brine Mixing Zone (BMZ), the actual
shape of which is determined by the multiport diffuser. The value of 2 ppt
represents the maximum incremental increase above natural background salinity
allowed at the edge of the BMZ.

15
16
17

•

The BMZ has no vertical limit and to determine the effluent limit necessary to
meet the receiving water limitation, the Ocean Plan includes a required
methodology technology for brine discharges.

18
19
20
21
22
23
24
25
26
27

•

Initial dilution occurs in an area known as the zone of initial dilution (ZID), within
which the density of the discharge is substantially different from that of the
receiving water. Typically, constituent concentrations are permitted to exceed
water quality objectives within the ZID, which is limited in size. Dilution occurring
within the ZID from an operational discharge is conservatively calculated as the
minimum probable initial dilution (Dm). Desalination plant owners or operators
must meet the dilution standard for constituents other than salinity at the edge of
the ZID, which may be larger, smaller, or equal in size to the BMZ. Dilution must
be determined using applicable water quality models approved by the RWQCBs
in consultation with SWRCB staff.

28

4.1.3 Significance Criteria

29
30

The 2010 FSEIR evaluated two significance criteria for water quality. A third criterion is
also discussed below.

31
32
33
34
35

•

The first (existing or potential sources of ocean water contamination would
substantially degrade ocean water quality at the HBGS intake resulting in
adverse effects on source water for the Seawater Desalination Project at
Huntington Beach) addressed product (potable) water, is not relevant to the
Lease Modification Project, and is not evaluated in this document.
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1
2
3

•

The second criterion, which still applies and is considered in this Supplemental
EIR is if the discharge would exceed regulatory (NPDES permit) limits, resulting
in a substantial degradation in ocean water quality, for example due to:

4
5
6
7

o Increased salinity levels that would cause an exceedance of Ocean Plan
Amendment requirements relative to water quality concentration, and
acute or chronic toxicity and/or concentration standards for receiving
waters for protection of aquatic habitat and human heath

8
9

o Discharges resulting in a sustained salinity level of 40 ppt beyond 100 feet
from the base of the discharge tower (10 percent of the ZID)

10

•

A third criterion is if the Lease Modification Project would:

11
12
13
14
15

o Have a substantial adverse effect, either directly or through habitat
modifications, on any species identified as a candidate, sensitive, or
special status species in local or regional plans, policies, or regulations, or
by the California Department of Fish and Game or U.S. Fish and Wildlife
Service

16
17
18
19

o Interfere substantially with the movement of any native resident or
migratory fish or wildlife species or with established native resident or
migratory wildlife corridors, or impede the use of native wildlife nursery
sites

20
21
22
23
24
25
26
27
28
29
30

•

With respect to these criteria, State CEQA Guidelines, § 15065, subd. (a)(1)
requires an EIR to be prepared for a project where there is substantial evidence,
in light of the whole record, that the project “has the potential to substantially
reduce the habitat of a fish or wildlife species, cause a fish or wildlife population
to drop below self-sustaining levels, threaten to eliminate a plant or animal
community; [or] substantially reduce the number or restrict the range of an
endangered, rare or threatened species….” State CEQA Guidelines section
15065 clarifies that findings of significance are not required if a project results in
any reduction in habitat or population of a species, but only when habitat would
be “substantially reduced” by a project or when a project would cause population
levels of a species to “drop below self-sustaining levels.”

31

4.1.4 Environmental Impact Analysis and Mitigation

32

2010 PROJECT

33
34
35
36
37
38

The 2010 FSEIR found that all ocean water quality impacts associated with construction
and operation of the HB Desalination Plant would be less than significant based on
compliance with the facility’s NPDES permit, stormwater pollution prevention plan
(SWPPP), and implementation of appropriate Best Management Practices (BMPs). The
2010 FSEIR also found that elevated salinity levels would conform to discharge
limitations established in Santa Ana RWQCB Order No. R8-2006-0034, including
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4
5

maintaining a salinity level of 40 ppt or less at 100 feet from the base of the discharge
tower, and would thereby comply with the Ocean Plan standards in effect at the time.
Order No. R8-2006-0034 found that acute toxicity effects are not likely to occur at or
below 40 ppt. Areas affected by salinities higher than 40 ppt would not represent
substantial ecological effects due to the following factors.

6
7

•

Benthic areas do not contain natural hard bottom habitats that support sensitive
species.

8
9

•

Fishes, plankton, and other pelagic animals that encounter elevated salinity in
the discharge region will have very low exposure times (several hours).

10
11
12

•

Foraging areas affected by elevated salinity are limited in size, and would not
represent a substantial displacement in foraging areas, or otherwise substantially
affect foraging behavior.

13

•

No threatened or endangered species or kelp beds exist near the HBGS outfall.

14

•

No significant effects on Essential Fish Habitat (EFH) functions would occur.

15
16
17
18

In 2010, the CSLC, as a CEQA responsible agency, amended PRC 1980.1 to authorize
HB Desalination Plant co-located and stand-alone operations on sovereign land for the
remaining 20-year lease term (through August 7, 2026). The CSLC adopted the
following Findings for Geology, Soils, and Seismicity (Item 62, October 29, 2010).

19
20
21

•

The [2010 Project] concentrated seawater discharge will not significantly impact
ocean water quality or marine biological resources in the area. Less than
significant impact.

22
23
24

•

The [2010 Project] will not significantly impact ocean water quality or marine
biological resources due to the discharge of reverse osmosis membrane cleaning
solution through the HBGS outfall. Less than significant impact.

25
26
27

•

The [2010 Project] will have less than significant impacts on marine biological
resources in regards to impingement and entrainment effects. Less than
significant impact.

28
29
30
31
32
33
34

•

The [2010 Project] may have adverse short-term construction related impacts in
regards to biological resources. However, changes or alterations have been
required in, or incorporated into, the project that avoid or substantially lessen the
potential significant environmental effects identified in the [2010 FSEIR],
including standard conditions, project design features and incorporation of
mitigation measures CON-40 through CON-48, inclusive. Less than significant
impact with mitigation.

35
36

In 2015, the SWRCB included in the Final Substitute Environmental Document a
summary of previously-adopted EIRs to generally illustrate the impacts associated with
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2

a desalination facility, independent of the then-proposed Desalination Amendment. For
Huntington Beach, the SWRCB (2015a) noted:

3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

A study was done to estimate impingement and entrainment at the Huntington
Beach standalone desalination facility using data from the Huntington Beach
Generating Station. Based on these estimations, the Huntington Beach facility intake
under stand-alone operation at 152 [million gallons per day (MGD)] (intake flow rate)
would result in an estimated average impingement of 0.3 [kilogram (kg)] (0.7 [pound
(lb)]) of fish and 0.1 kg (0.2 lb) of shellfish daily. No threatened or endangered
species are expected to be impinged. This rate of impingement was considered less
than significant. (City of Huntington Beach, 2010) Larval entrainment losses due to
operation of the project in the stand-alone operating condition are projected to affect
only a small fraction of the larvae within the source water (0.02−0.33 percent).
Impacts on marine organisms due to the potential entrainment resulting from the
project are relatively small, and would not substantially reduce populations of
affected species, or affect the ability of the affected species to sustain their
populations. Therefore, entrainment impacts would be less than significant. (City of
Huntington Beach 2010)

18

SWRCB (2015a) FINAL SUBSTITUTE ENVIRONMENTAL DOCUMENT (SED)

19
20
21

In its Final Staff Report Including the Final Substitute Environmental Documentation
Amending the Ocean Plan Addressing Desalination Facility Intakes, Brine Discharges,
and the Incorporation of Other Non-Substantive Changes, the SWRCB (2015a) noted:

22
23
24
25
26
27
28

[E]ntrainment studies for the Huntington Beach [facility] indicated that fish and
invertebrates are entrained by surface water intakes. While these studies concluded
that the observed entrainment would have a less than significant impact, it cannot be
concluded that all future facilities will also result in no impact on the sustainability of
local species, or the recovery and propagation of state and federally listed species.
Further, the limited research conducted by the four proponents considered in this
analysis did not attempt to evaluate potential impacts to the food web.

29
30
31
32
33
34
35
36

Larval fish and eggs represent a principal component of the food web. Though
entrainment-induced mortality would result in the organisms being consumed upon
discharge, those organisms would consist of benthic scavengers and detrital feeders
rather than water column predators. It cannot be assumed that impacts associated
with impingement will be less than significant for all future facilities. Therefore, it is
likely that significant impacts to biological resources may occur with implementation
of a particular desalination facility, triggering the need to impose mitigation measures.
It is possible that some of these impacts could be significant and unavoidable.

37
38

The SWRCB (2015a) also identified potential impacts related to the installation of intake
and outfall structures in offshore waters (onshore activities are not discussed here),
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1
2

including the following construction impacts and guidance on mitigation to reduce or
eliminate any impacts found to be significant.
Impact
May cause the loss or modification of
sensitive habitat including habitat for
sensitive species

May be a cause of disturbance or
interference with fish migration patterns due
to underwater pile-driving noise
May cause disturbance of marine habitat
through generation of noise and vibration

3

Mitigation Measures
Construction surveys
Consultation with NOAA Fisheries and
CDFW to identify seasonal work windows
• Avoidance technology and required
monitoring
• Noise abatement
•
•

•

Noise abatement

ENVIRONMENTAL IMPACT ANALYSIS – LEASE MODIFICATION PROJECT

4
5
6
7
8
9
10
11
12

The analysis in this Supplemental EIR addresses new ocean water quality and marine
biological resource impacts associated with Lease Modification Project activities
compared to those impacts analyzed in the certified 2010 FSEIR. These activities are:
(1) construction and maintenance activities to install screens and a multiport diffuser on
the HBGS pipelines; and (2) operational impacts associated with the proposed reduced
seawater intake volume (up to 127 MGD for co-located and 106.7 MGD for stand-alone)
and use of the wedgewire screens and multiport diffuser. Table 4.1-7 at the end of this
section summarizes potential impacts and proposed mitigation measures. This analysis
first considers construction impacts then impacts of operations and maintenance.

13

4.1.4.1 Construction Impacts

14
15
16
17
18

Construction would be short-term and disturbance would be minimized by Applicant
Proposed Measures requiring turbidity minimization, spill response planning, and worker
training that would not substantially degrade ocean water quality (Less than Significant).

19

Impact Discussion

20
21

Onshore water quality would not be affected by Lease Modification Project construction
or operation.

22
23
24
25
26

As shown in Table 2-4 in Section 2, Project Description, diffuser installation would occur
over approximately 2 months, while screen installation would take about 3 months.
Work would be conducted from a barge anchored approximately 1,500 and 1,650 feet
offshore. If installation of the screens and diffuser occurs concurrently, work would
require two derrick barges and two tugboats on days with low construction activity, plus
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1
2
3
4

two 77-foot-long utility vessels on days with high construction activity. A 20-foot-long
monitoring boat for turbidity and marine mammal monitoring would also be deployed
daily to each construction site. If the diffuser was installed with the center port open, a
derrick barge and tugboat would be present later to cap the center port.

5
6
7
8
9
10

During installation of the wedgewire screens, dredging and trench construction for the
intake pipeline concrete header within an approximately 20,000 square feet area would
generate short-term turbidity. Depending on final design phase geotechnical
confirmation, approximately 1,000 to 3,300 cubic yards of soils would be excavated.
Any soils in excess would be placed on a support barge, and offloaded at the Port of
Long Beach (POLB) for disposal in an appropriate land-based facility.

11
12
13
14

Riprap that currently surrounds both the intake and discharge pipeline towers (see
Figures 2-7 and 2-8 in Section 2, Project Description) would also be side-cast, then
replaced and extended when construction is complete. This would enlarge the Lease
Modification Project’s benthic footprint as follows.

15
16

•

Intake tower: Protective riprap would be extended by 608 square feet, to include
approximately 1,319 square feet outside the existing intake facility footprint

17

•

Discharge tower: Protective riprap would be extended by about 4,000 square feet

18
19
20
21
22
23

Placement of temporary anchors for the construction barges or vessels near the intake
and outfall structures could also decrease water clarity if anchor lines are dragged
across sand. Unplanned, accidental releases or spills of fuel, oil, or construction vessel
bilge could also occur. A potential increase in the frequency and size of oil spills may
result from these construction vessels traveling between the offshore construction site
and the POLB or closer port (e.g., Newport Beach or Los Alamitos).

24

Applicant Proposed Measures (APMs)

25
26
27

Poseidon has committed to implement the following four APMs to help minimize
construction impacts to ocean water quality (see Section 2.5, Applicant Proposed
Measures, and Table 4.02 in Section 4.0, Environmental Setting and Impact Analysis).
APM-1. Offshore Construction Best Management Practices (BMPs) to Protect Water
Quality. Poseidon’s offshore construction contractor shall implement BMPs to protect
water quality during offshore demolition and construction, including the control of releases
of sediment, coarse particles, concrete, and other materials. The implementation of these
BMPs shall be a required part of the contractor’s contract for offshore construction work.
The BMPs shall be submitted for review and approval by California State Lands
Commission (CSLC) staff at least 30 days before the commencement of offshore
construction. CSLC may also consult with the Regional Water Quality Control Board staff
and the California Coastal Commission staff in considering the BMPs. The BMPs shall
include, at a minimum, the following measures.
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• All metals used in construction shall be marine-grade fasteners and metals that will
not corrode, releasing zinc or other toxic material into the water.
• The contractor shall implement effective and practicable measures to limit offshore
construction debris that could be discharged to the sea floor (e.g., use of mesh nets).
After completion of offshore construction, the contractor shall perform a diver survey to
identify if hazardous materials (e.g., sharp-edged scraps of metal, cables) have been
left onsite. All such materials shall be removed within 72 hours after completion of
offshore construction unless a longer timeframe is approved by CSLC staff.
APM-2. Turbidity Minimization and Monitoring Plan. At least 30 days before
commencement of offshore construction, Poseidon shall submit a Turbidity Minimization
and Monitoring Plan for review and approval by California State Lands Commission
(CSLC) staff. CSLC may also consult with Santa Ana Regional Water Quality Control
Board and California Coastal Commission staff in considering the Turbidity Minimization
and Monitoring Plan. The Plan shall include, at a minimum, the following elements:
• Maximum allowable turbidity levels associated with offshore construction as provided
by the California Ocean Plan during offshore construction activities
• All measures Poseidon will implement to remain within maximum allowable turbidity
levels, including maintenance monitoring to ensure that the Desalination Amendment
turbidity requirements are achieved
• Types of equipment to be used to conduct offshore construction activities
• Equipment and sediment disposal locations
• Qualifications of the observers who will be present at the offshore project site to
monitor for turbidity during offshore construction activities (names shall be submitted
at the same time or within 1 week of project implementation)
• A Monitoring Plan that (1) provides for measuring turbidity within 72 hours and
immediately before offshore construction begins to provide baseline levels and
monitoring during offshore construction to ensure the construction operator remains
within those levels and (2) identifies the location of a control or reference site so a
high turbidity reading caused by a large-scale or regional event is not inappropriately
attributed to offshore project construction
APM-3. Spill Prevention and Response Plan. At least 60 days before commencement of
offshore construction, a Spill Prevention and Response Plan for all vessels to be used for
project activities shall be prepared by Poseidon and submitted for review and approval by
California State Lands Commission (CSLC) staff that includes at a minimum the following
elements:
• A list of all fuels and hazardous materials that will be used or might be used during
offshore construction, along with Material Safety Data Sheets for each material
• Specific protocols for monitoring and minimizing the use of fuel and hazardous
materials during offshore construction project operations, including best
management practices that will be implemented to ensure minimal impacts to the
environment
• An estimate of a reasonable worst case release of fuel or other hazardous materials
at the offshore construction project site or into coastal waters resulting from the
offshore construction activities
• A list of all spill prevention and response equipment that will be maintained on the
vessels performing the offshore construction activities
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• The designation of the on-site person with responsibility for implementing the plan
• A detailed response and clean-up plan in the event of a spill or accidental discharge
or release of fuel or hazardous materials
• A telephone contact list of all regulatory and trustee agencies, including CSLC and
California Coastal Commission staffs, having authority over the development and/or
the project site and its resources to be notified in the event of a spill or material
release.
APM-4. Workers Educational Training. A worker education training program shall be
conducted for workers engaged in offshore construction. The contents of the training
program shall be prepared by a qualified biologist approved by California State Lands
Commission (CSLC) staff. The program shall include at a minimum the following elements.
• Measures to prevent indirect impacts during construction and maintenance activities
shall be covered, including delivery, storage, and use of materials and chemicals as
they relate to the protection of aquatic habitat.
• Training materials should include laws and regulations that protect federally-listed
species and their habitats, the consequences of non-compliance with laws and
regulations and a contact person (i.e., maintenance activity manager) in the event
that protected biological resources are affected.
• Training shall take place at the kick-off meeting and any subsequent meetings that
may take place if additional contractors are employed during additional maintenance
activities. A sign-in sheet will be circulated for signatures to all personnel that attend
the workers’ educational training to confirm that program materials were received
and that they understand information presented.

1
2
3
4
5
6
7
8
9
10
11
12

APM-1 would ensure that appropriate BMPs to protect water quality adjacent to the
offshore construction site are implemented. Implementation of APM-2 would reduce
turbidity during screen and diffuser installation by ensuring construction activities remain
within maximum allowable waste discharge and turbidity levels as provided by the
California Ocean Plan. Implementation of APM-3 which is subject to review and
approval by CSLC staff prior to the start of construction would ensure spill and response
equipment is present to minimize any spills that may occur. The plan would also include
a detailed response and clean-up plan that would be implemented in the event of a spill
or accidental discharge or release of fuel or hazardous materials. APM-4 would reduce
impacts of construction activities on ocean water quality by ensuring that workers are
instructed on measures to protect water quality during construction, including the proper
delivery, storage, and use of materials and chemicals in aquatic habitats.

13
14
15
16
17
18

Water quality monitoring inside and outside the construction zone would be conducted,
if required by the Santa Ana RWQCB as part of a Clean Water Act Section 401 Water
Quality Certification. With implementation of the APMs, and given the short duration of
the construction timeframe, the small footprint of temporary construction disturbance,
and the small number of vessels required for construction activities, impacts to ocean
water quality from construction activities would be less than significant.
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1

Mitigation Measures

2
3

With implementation of the APMs defined above, construction impacts to water quality
would be less than significant. No mitigation measures are required under CEQA.

4
5
6
7
8

Construction and maintenance of the intake screens and outfall diffuser would
temporarily disturb special-status species, if individuals are present; short-term disruption
would have negligible effects on affected populations (Less than Significant).

9

Impact Discussion

10
11
12
13
14
15

As discussed in Impact OWQ/MB-1, construction barges would be temporarily anchored
near the intake and outfall structures, dredging would occur to the level of the intake
pipeline header, and riprap that surrounds both the intake and discharge pipeline towers
would be side-cast, then replaced and extended when construction is complete, thus
enlarging the Lease Modification Project’s benthic footprint (estimated disturbance is
detailed above; see also Figures 2-7b and 2-8b in Section 2, Project Description).

16

Applicant Proposed Measures (APMs)

17

Poseidon has committed to implement the following APMs to address this impact.
APM-3. Spill Prevention and Response Plan (see Impact OWQ/MB-1)
APM-4. Workers Educational Training (see Impact OWQ/MB-1)
APM-5. Sensitive Marine Species Monitoring and Best Management Practices
(BMPs) to Protect Marine Biological Resources. At least 30 days before
commencement of offshore construction, Poseidon shall submit a Sensitive Marine
Species Monitoring and Mitigation and BMP Implementation Plan for review and approval
by California State Lands Commission (CSLC). CSLC may also consult with California
Department of Fish and Wildlife (CDFW) staff, California Coastal Commission staff, and
other applicable agency staffs in considering the Sensitive Marine Species Monitoring and
BMPs. The Plan shall include, at a minimum, the elements below. Poseidon shall write into
the contract of each applicable contractor hired to conduct offshore work, including any
required in-water pile driving, that all BMPs identified in the Plan shall be implemented. Inwater construction activities shall not commence until the Plan has been approved.
• The Plan shall identify the Exclusion/Shutdown and Behavioral Harassment (Impact)
Zone for the marine mammals, sea turtles, and special-status marine bird species
that may occur in the offshore construction area
• The Plan shall identify measures that will be taken if marine mammals, sea turtles or
special-status bird species are within the Impact Zone. These measures may include
temporarily halting construction activities until the animal or bird has departed the
Impact Zone, as described below.
• The Plan shall list the equipment that marine wildlife monitors (MWMs) will have or
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•

•

•

•

•

•

•

be provided with to effectively monitor marine species (e.g., binoculars, radios or cell
phones, log books).
Poseidon shall provide for approval by CSLC staff the names, qualifications, and
roles of three or more MWMs. Selected MWMs shall be able to identify the types and
behavior of the marine mammals, sea turtles, and special-status marine bird species
that may occur in the offshore construction area.
Prior to the start of in-water work, MWMs shall be located where they have a clear
view of marine waters in the Impact Zone and beyond. MWMs shall be on site and in
radio or phone contact with offshore construction personnel at all times in-water
construction is conducted. MWMs shall monitor the Impact Zone for 30 minutes
before, during, and for 30 minutes after in-water construction activities, including any
pile-driving.
At a minimum, MWMs shall collect the following information daily: (1) general
location(s) of MWMs and marine wildlife observations; (2) date/time monitoring
begins/ends; (3) activities occurring during each observation period; (4) weather
parameters (e.g., percent cover, visibility) and conditions (e.g., sea state); (5)
species observed and number of individuals; (6) description of any marine wildlife
behavior patterns, including bearing and direction of travel and distance from pile
driving activities; (7) other human activity in the area. MWMs shall keep a log book
of notes about sightings of marine mammals, special-status birds or sea turtles.
Entries in the log shall be made at least hourly, even if the entry is “None observed.”
Reports shall be emailed or faxed to CSLC staff daily.
Prior to the start of any pile-driving operations, if a marine mammal or sea turtle is
sighted within or approaching the Impact Zone, MWMs shall notify the on-site
construction lead (or other authorized individual) to delay pile driving until the animal
has moved out of the Impact Zone or the animal has not been re-sighted within 15
minutes (for pinnipeds and small cetaceans) or 30 minutes (for large cetaceans).
If a marine mammal or sea turtle is sighted within or on a path toward the Impact
Zone during any pile driving activities, pile driving shall cease until that animal has
moved out of the Impact Zone or 15 minutes (pinnipeds and small cetaceans)/30
minutes (for large cetaceans) has lapsed since the last sighting.
MWMs shall have authority to temporarily halt in-water project activities if those
activities pose a threat to individuals of a special-status species, and to suspend
project activities until the animals have left the area. MWMs have the authority to
direct cessation (or continuation) of construction activities based on adequate
visibility, observed abundance of marine mammals and sea turtles, and their ability
to view the Impact Zone. Periodic reevaluation of weather conditions and
reassessment of the continuation/cessation recommendation shall be completed by
the MWMs.
Within 30 days of the last day of each offshore work period that requires a MWM on
the construction vessel, Poseidon shall submit to CSLC staff a Final Marine Wildlife
Monitoring Report and copies of log books prepared by the approved MWMs that
include at a minimum:
o an evaluation of the effectiveness of monitoring protocols/procedures
o reporting of all marine mammal, sea turtle, and other wildlife sightings
(including species and numbers)
o any wildlife behavioral changes that may be attributed to project construction
o all project changes (e.g., delays, work stoppages, etc.) due to the presence in
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the area of marine wildlife species
• Operators of vessels traveling to the construction site shall maintain a minimum
distance of 1,000 feet from whales and sea turtles. Vessels shall not cross directly in
front of whales or sea turtles. When paralleling whales, vessels shall operate at a
constant speed that is not faster than the whales at a distance less than 1,000 feet.
If the whale exhibits evasive, defensive or other adverse behaviors, the vessel shall
decrease speed and change direction and increase distance from the whale until the
distance is sufficient to reduce stress displayed by the whale.
• Any collisions with marine wildlife shall be reported promptly to CSLC and wildlife
agency (National Marine Fisheries Service, CDFW) staffs pursuant to each agency’s
reporting procedures.
• All daily vessel trips used for construction and maintenance activities will originate
from local ports.
• Divers shall not attempt to interact with any marine mammals or sea turtles.
APM-6. Anchoring, Riprap Reconfiguration, and Dredging Plan and Preclusion Area
Map. At least 30 days, but not more than 60 days, before the start of offshore construction,
Poseidon shall submit an Anchoring, Riprap Reconfiguration, and Dredging Plan for review
and approval by California State Lands Commission (CSLC) staff. CSLC staff may also
consult with Coastal Commission staff, in considering the Anchoring, Riprap
Reconfiguration and Dredging Plan. The Plan shall ensure that impacts on benthic
environments are minimized during installation of the wedgewire screens and diffuser, as
well as maintenance buoys if required, riprap reconfiguration, and dredging. This Plan shall
identify and map Preclusion Areas—all areas of kelp, seagrasses, and hard substrate
found within the work area—that shall not be impacted by placement of vessel and buoy
anchors, by dragging anchor or buoy lines or cables, by riprap placement, or by dredging
spoils during Lease Modification Project construction and maintenance activities. Any
surveys subject to the CSLC’s Low-Energy Offshore Geophysical Permit Program shall be
conducted by CSLC-permitted operators. Within 30 days after completion of offshore
construction, Poseidon shall submit to CSLC staff for approval: (1) an “as-built” map
overlaying the Preclusion Area Map with Global Positioning System coordinates showing
all areas of direct disturbance, anchor and buoy locations, and riprap boundaries, and (2)
the procedures Poseidon shall implement to remedy any disturbance that may have
occurred within the Preclusion Area due to Poseidon’s construction activities.

1
2
3
4

Anchor placement, dredging, and riprap reconfiguration could crush benthic organisms
or result in short-term, temporary displacement. Fish would likely avoid the area during
construction and return after activities are completed.; Injury or mortality to fish is not
expected and displacement would be temporary. Impacts would be less than significant.

5
6
7
8
9
10
11

As described in Section 4.7, Noise and Vibration, construction noise would be
temporarily generated approximately 1,500 feet offshore of Huntington State Beach.
The worst-case noise levels from combined construction of the intake and discharge
modifications would range up to approximately 60 dBA Leq at Huntington State Beach.
At this noise level, any disturbance would be temporary and minor; noise impacts to
wildlife present onshore, including western snowy plover and California least tern, would
be less than significant.
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1
2
3
4
5
6
7
8

California sea lions are the most common marine mammal species expected to occur in
the area. Sea turtles may occasionally be present and whales would rarely be present
in the immediate construction area. Marine mammals and sea turtles can avoid
demolition and construction impacts by swimming away from the site during
construction activities. The potential risk of injury to or mortality of any special-status
species from accidental collision with construction vessels or spills would be low, limited
due to the short-term (3- to 5-month) construction duration and, if a collision or spill
occurred, would not affect the sustainability of any special-status species population.

9
10
11
12
13
14
15
16
17
18
19
20
21
22

Pursuant to the above APMs, an oil spill prevention and response plan will minimize any
impacts of spills that may occur and a qualified biological monitor would identify specialstatus species (marine mammals, sea turtles, etc.) if present. If construction activities
pose a threat or negative behavioral changes are observed due to construction,
activities would be halted. With the APMs, training in species and habitat protection
would occur and persons to contact if protected species are affected would be listed.
With implementation of APM-3, APM-4 and APM-5, construction impacts would be less
than significant. Under APM-6, Poseidon would complete pre-construction mapping and
implement measures to avoid kelp, seagrasses, and hard substrate (if present) during
construction and maintenance. This would help to ensure that only benthic resources
living on or within the sediments, such as infauna or macroinvertebrates, could
potentially be directly impacted during construction and maintenance. With
implementation of the above APMs, impacts to marine biological resources from
seafloor disturbance during construction would be less than significant.

23

Mitigation Measures

24
25
26
27
28

No mitigation measures are required as no significant impacts were identified for Impact
OWQ/MB-2. Regulatory compliance under the processes of the Santa Ana RWQCB, in
coordination with the SWRCB pursuant to Desalination Amendment guidance, would
also require implementation of a Marine Life Mitigation Plan, to compensate for impacts
to benthic habitat from HB Desalination Plant activities.

29
30
31
32
33
34
35

Underwater noise, including from vibratory pile driving, would temporarily disturb
sensitive marine species, including the movement of native resident or migratory marine
mammal species, if individuals are present, but short-term disruption would have
negligible effects on affected populations (Less than Significant with Mitigation).

36
37
38

Underwater noise from impact pile driving would interfere substantially with the
movement of native resident or migratory marine mammal species or with established
native resident or migratory wildlife corridors (Significant and Unavoidable).
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1

Impact Discussion

2
3
4
5
6
7
8

Underwater noise would be produced by marine vessels and in-water construction
activities, resulting in short-term elevated noise levels near the pipeline ends that may
affect marine mammals, sea turtles, sea diving birds, and fishes. Potential impacts of
sound and acoustic pressure on marine species, such as behavioral avoidance of the
construction area or injury, are discussed below. Section 4.6, Noise and Vibration,
addresses impacts to community noise-sensitive receptors of construction-related noise
through the air.
Fundamentals of Underwater Noise. Sound is a
physical phenomenon consisting of minute
vibrations that travel through a medium such as
air or water. Sound is generally characterized by
several variables, including frequency and
intensity. Frequency describes the pitch of a
sound and is measured in hertz (hZ) while
intensity describes the loudness of a sound (i.e.,
sound pressure level [SPL]) and is measured in
dB, which are measured using a logarithmic scale
(e.g., a 10-dB increase represents a 10-fold
increase in sound intensity). Sound intensity for
underwater applications is typically expressed in
dB referenced to 1 µPa). Sound may be measured
as either an instantaneous value (in this context
peak SPL) or as the total sound energy present in
a sound event (i.e., sound exposure level [SEL], a
common unit of total sound energy used in
acoustics to describe short-duration events). The
SEL is the total sound energy in an impulse that
accumulates over the duration of that pulse
normalized to 1 second, thus the unit for SEL is
dB referenced to 1 µPa2s. Resource agencies use
peak SPL and SEL to assess effects of
underwater noise on marine species.

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

Source levels between 180 to 190
decibels (dB), in terms of root mean
square (RMS)21 levels referenced to 1
micropascal (µPa) at 1 meter (i.e.,
180 to 190 dBrms re 1 μPa), occur
from common anthropogenic sources,
such as large vessels; smaller
workboats and ships have source
levels around 160 to 180 dBrms re
1 μPa at 1 meter. Noise from tug and
crew boat engines would be similar to
that from other vessels that routinely
transit the ocean surface, and noise
from ship traffic would be comparable
to other routine noise-generating
activities in the area.

25
26
27
28
29
30
31
32
33
34

Demolition of the intake tower, would
be performed by divers using rivet
guns and concrete core saws to cut
and break up the concrete into
manageable-sized pieces (1-week duration). Dredging would remove about 1,000 to
3,300 cubic yards of sediments (1-week duration). Methods similar to dredging would
move and replace riprap (10-day duration). Typical dredging levels are lower than or
comparable to those from large vessels at 145 to 190 dBrms re 1 μPa (Department for
Environment, Food, and Rural Affairs – Centre for Environment, Fisheries &
Aquaculture Science 2009; Table 3).

21

Average of squared pressure over some duration. Instantaneous sound pressures (positive or
negative) are squared, averaged, and the square root of the average is taken. For non-pulse sounds,
averaging time is any period sufficiently long to permit averaging the variability inherent in the type of
sound.
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1
2
3
4
5
6
7

The greatest construction-related noise is expected to occur during the installation of
pile foundations at the intake pipeline for the wedgewire screens. Primary factors
determining the magnitude of underwater noise levels include:
•
•
•
•

Pile driver type: vibratory or impact
Pile type: Poseidon proposes to install eight to 10 steel H-piles
Pile size: 12 inches
Water depth: 33 feet mean lower low water (location of intake pipeline end)

8
9
10
11
12
13
14

At this time, Poseidon has not selected a pile driving method (impact or vibratory) since
the method depends on the geotechnical nature of the sea floor. While vibratory pile
driving is Poseidon’s preferred method, impact pile driving methods would be used if
vibratory pile driving in infeasible. As a result, both pile driving methods are analyzed.
Information provided below is based in part on the California Department of
Transportation (Caltrans 2015) Compendium of Pile Driving Sound Data, which also
contains measured underwater noise levels for various pile types and environments.

15

Differences between impact and vibratory pile drivers are summarized below.
For vibratory pile driving, a vibrator case is
attached to the pile and vibrations are then
transferred from the case to the pile using
hydraulic, electric, or pneumatic power
packs (Warrington 1992; Stuedlein and
Meskele 2013) that cause liquefaction and
allow the pile to sink downward into the
sediment. For this reason, vibratory pile
driving is suitable only where soft substrates
are present. Vibratory pile driving produces
sound energy that is generally 10 to 20 dB
lower than impact driving for a particular pile
type (Caltrans 2015).

Impact pile driving includes a piston
system with weights that are usually
raised by a power source (e.g., ignition,
hydraulic, steam) then dropped onto the
pile in order to drive it into the substrate
(Caltrans 2015). Impact pile drivers
(impulsive sound sources) usually
produce higher sound levels than
vibratory pile drivers (non-impulsive,
continuous sound sources).

16
17
18
19
20
21

The total energy imparted by vibratory pile driving can be comparable to impact pile
driving as the vibratory hammer operates continuously and pile installation requires
more time (Washington State Department of Transportation 2010). Since vibratory pile
drivers generally produce less sound than impact pile drivers, they are often employed
as a mitigation measure to reduce the potential for adverse effects on marine species
that can result from impact pile driving (Caltrans 2015).

22

Estimation of Impact and Vibratory Pile Driving Noise

23
24
25

Pile driving (and generation of underwater pile driving noise) would not be a continuous
activity. On days when piles are installed, pile driving would occur for up to 4 hours per
day—four piles per day, with driving time taking approximately 15 to 60 minutes for
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1
2

each 12-inch steel H-pile, plus time between to set up the next pile—and would
therefore generate up to 10 hours of underwater noise (for 10 piles) over a 3-day period.

3
4
5
6
7
8
9
10
11
12

Pile driving noise from similar type and sized piles measured from other projects can be
used to estimate Lease Modification Project-generated noise. The analysis in this
Supplemental EIR uses sound measurement data from similar projects, obtained from
Caltrans (2015), which were reviewed to estimate sound levels for impact and vibratory
pile driving. This Supplemental EIR then uses the practical spreading loss model, an
accepted method to estimate transmission loss of sound through water (National Marine
Fisheries Service [NMFS or NOAA Fisheries] 2012, 2016) to calculate sound levels at
various distances from the point of origin. (Measurements are typically taken within 33
feet [10 meters] of a pile during pile driving. As sound spreads through water from the
point of origin, it loses intensity [transmission loss]).

13
14
15
16
17
18

Based on underwater measurements for similar steel H-piles, much of the sound energy
from impact pile driving ranges between 500 Hz to 1 kilohertz (kHz) and above,
diminishing beyond 2 kHz, while for vibratory pile driving, much of the sound energy is
contained over the frequency range of 400 Hz to 2.5 kHz (Caltrans 2015). Caltrans
(2015; see Tables 1.2-1 and 1.2-2) summarizes data from many projects where impact
and vibratory pile driving methods were used.

19
20
21
22

•

For impact pile driving, where one 12-inch steel H-pile was driven at comparable
water depths to the Lease Modification Project, average SPLs were 200 dBpeak
and 183 dBrms, and the sound exposure level (SEL) was 170 dB (Caltrans 2015;
Table 1.2-1).

23
24

•

For vibratory pile driving, average SPLs were 165 dBpeak and 150 dBrms, and
the SEL was 150 dB (Caltrans 2015; Table 1.2-2).

25
26
27
28
29
30
31
32

Potential impacts to marine species are dependent on sound source levels and
frequencies, animal hearing sensitivity, proximity to the sound source, noise duration,
and time of operation. Hearing sensitivities of marine species vary depending upon their
anatomy and physiology. For example, some species, such as marine mammals, seem
to be more sensitive to the sound pressure component of sound, while some fish
appear to be more sensitive to the particle motion component of sound. Additionally, a
species’ hearing sensitivity to sound also varies depending upon the frequency of the
sound, since not all marine species hear equally well at all frequencies.

33

Potential Effects of Impact Pile Driving Noise on Marine Mammals

34
35
36
37

NMFS (2016) adopted new Technical Guidance to assess noise impacts on marine
mammals with a new method to calculate the onset of permanent threshold shift (PTS),
or Level A harassment, for various marine mammal groups based on the groups’
hearing characteristics (e.g., high-, mid-, and low-frequency range cetaceans). Table
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4.1-1 summarizes marine mammal hearing ranges and PTS onset threshold levels for
impulsive (i.e., impact pile driving) and non-impulsive (i.e., vibratory pile driving) sounds.
Table 4.1-1. Summary of Marine Mammal Hearing Ranges and PTS Onset
Thresholds1 (Received Level): Impulsive/Non-Impulsive Noise
Hearing Group
Low-Frequency Cetaceans
Mid-Frequency Cetaceans
High-Frequency Cetaceans
Phocids (underwater)
Otariids (underwater)

Generalized
Hearing Range2
7 Hz to 35 kHz
150 Hz to 160 kHz
275 Hz to 160 kHz
50 Hz to 86 kHz
60 Hz to 39 kHz

Impulsive
Peak SPL
(dB re 1 µPa)
219
230
202
218
232

Non-Impulsive
Cumulative SEL
(dB re 1 µPa2s)
183
199
185
198
155
173
185
201
203
219

Source: NMFS 2016.
Acronyms: dB = decibel; Hz = Hertz; kHz = kilohertz; PTS = permanent threshold shift; SEL = sound
exposure level; SPL = sound pressure level.
Notes:
1 Dual metric acoustic threshold levels: Use whichever results in the largest isopleth for PTS onset. If a
non-impulsive sound may exceed peak SPL thresholds associated with impulsive sounds, these
thresholds should also be considered. All cumulative SEL acoustic threshold levels (re 1 μPa2s)
incorporate marine mammal auditory weighting functions. Peak SPL thresholds should not be weighted.
2 Represents the generalized hearing range for all species in the group as a composite, where
individual species’ hearing ranges are typically not as broad. Generalized hearing range chosen
based on ~65 dB threshold from normalized composite audiogram, with the exception for lower limits
for low-frequency cetaceans (Southall et al. 2007) and phocid pinnipeds (approximation).

3
4
5
6
7
8

As shown in Table 4.1-1, acoustic thresholds for impulsive sounds are presented as
dual metric acoustic thresholds using cumulative SEL and peak SPL. NMFS (2016)
considers the onset of PTS to have occurred when either of the two metrics is
exceeded. For non-impulsive sounds, thresholds are provided using the cumulative SEL
metric; however, if a non-impulsive sound may exceed peak SPL thresholds associated
with impulsive sounds, these thresholds should also be considered.

9
10
11
12
13
14
15
16

The NMFS Technical Guidance, however, does not make any changes with respect to
the Level B harassment thresholds; therefore, the NMFS previous acoustic threshold for
impulsive noise sources (160 dBrms) for impact pile driving and non-impulsive noise
sources (120 dBrms) for vibratory pile driving are used. No underwater acoustic
thresholds are established for sea otters; in light of experimental evidence, the U.S. Fish
and Wildlife Service (USFWS 2017) recently used NMFS’s acoustic thresholds for
otariid pinnipeds to determine underwater acoustic impacts to sea otters for pile driving
in Elkhorn Slough, Monterey County. A similar approach was taken in this analysis.

17
18
19
20

Table 4.1-2 shows the distances to the PTS (Level A harassment) onset thresholds for
marine mammals from impact (impulsive) and vibratory (non-impulsive) pile driving.
Marine mammals within these distances (depending upon the type of pile and pile
driving method selected) could be adversely impacted and experience non-auditory
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physiological effects or injuries such as stress, neurological effects, and different types
of organ or tissue damage, which would be considered a significant impact.
Table 4.1-2. Expected Pile Driving Noise Level and Distance of Threshold
Exceedance: Impact and Vibratory Pile Driver
Impulsive
Hearing Group

Peak SPL1
Distance to
Threshold Threshold
(meters)

Cumulative SEL2
Distance to
Threshold Threshold
(meters)

Low-Frequency
219
<1
183
5,910
Cetaceans
Mid-Frequency
230
<1
185
210
Cetaceans
High-Frequency
202
7
155
7,040
Cetaceans
Phocids (underwater)
218
<1
185
3,160
Otariids (underwater)
232
<1
203
230
Acronyms: SEL = sound exposure level; SPL = sound pressure level.
Notes:
1 Peak SPL = dB re 1 µPa
2 Cumulative SEL = dB re 1 µPa2s

3
4
5
6
7
8
9
10

Non-Impulsive
Cumulative SEL2
Distance to
Threshold Threshold
(meters)
199

3

198

<1

173

5

201
219

2
<1

As shown in Table 4.1-2, for impact pile driving (impulsive noise), peak SPL thresholds
would not be exceeded more than 1 meter from the source for all marine mammal
hearing groups except for high-frequency cetaceans, where injurious noise levels may
occur up to 7 meters from the pile. However, the distance to the cumulative SEL
thresholds for impact pile driving would extend as far as:
•
•
•

7,040 meters from the pile for high-frequency cetaceans
5,910 meters for low-frequency cetaceans
3,160 meters for phocid pinnipeds.

11
12
13
14
15
16
17

For vibratory pile driving (non-impulsive noise), the cumulative SEL threshold would
extend to 5 meters from the pile for high-frequency cetaceans, with all other hearing
groups falling within this threshold distance. In an effort to reduce underwater noise
resulting for impact pile driving activities, noise reduction methods (e.g., bubble curtains
and isolation casings) were explored. Table 4.1-3 shows the distances to the cumulative
SEL thresholds for PTS onset using a bubble curtain, isolation casing, and combination
of a bubble curtain and isolation casing as possible noise reduction methods.

18
19

As shown in Table 4.1-3, even with the combined use of a bubble curtain and isolation
casing, cumulative SEL thresholds would extend to

20
21
22

•
•
•

1,520 meters from the pile for high-frequency cetaceans
1,275 meters for low-frequency cetaceans
680 meters for phocid pinnipeds
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Table 4.1-3. Expected Pile Driving Noise Level and Distance of Threshold
Exceedance: Impact Pile Driver and Noise Reduction Methods

Cumulative
Distance to
SEL Threshold Threshold
(dB re 1 µPa2s)
(meters)
Low-Frequency Cetaceans
183
5,910
Mid-Frequency Cetaceans
185
210
High-Frequency
155
7,040
Cetaceans
Phocids (underwater)
185
3,160
Otariids (underwater)
203
230
Hearing Group

Distance to Cumulative SEL Threshold
with Noise Reduction Methods
Bubble
Isolation
Bubble Curtain
Curtain
Casing
and Isolation
(meters)
(meters) Casing (meters)
2,740
2,740
1,275
100
100
45
3,270

3,270

1,520

1,470
110

1,470
110

680
50

1
2
3
4
5

As a result, marine mammals within the distances shown above could be adversely
impacted and experience non-auditory physiological effects or injuries. Implementation
of MM OWQ/MB-3a: Vibratory Pile Driving would substantially reduce the distances at
which marine mammals may experience potentially injurious noise levels resulting from
pile driving.

6
7
8
9
10
11

MM OWQ/MB-3a: Vibratory Pile Driving. Installation of the 12-inch steel H-piles for
the wedgewire screens shall use a vibratory hammer to reduce the peak noise
levels. If site-specific geotechnical studies show that vibratory pile driving
cannot be used and impact pile driving is required, Poseidon shall obtain
California State Lands Commission staff approval for the use of impact pile
driving.

12
13
14
15
16
17
18
19
20
21

For vibratory pile driving, the maximum distance at which the cumulative SEL threshold
is exceed for marine mammal hearing groups is 5 meters (for high-frequency
cetaceans). However, per NMFS 2016 Technical Guidance document, if a nonimpulsive sound may exceed peak SPL thresholds associated with impulsive sounds,
these thresholds should also be considered. This is only true for high-frequency
cetaceans, where the distance to the peak SPL threshold (7 meters) exceeds the
distance to the cumulative SEL threshold (5 meters). For all other marine mammal
hearing groups, the distances to the cumulative SEL threshold are greater than or equal
to the distances to the peak SPL threshold. As a result, marine mammals may
experience injurious noise levels within the following distances from the pile:

22
23
24
25
26
27
28
29

•
•
•
•
•

7 meters for high-frequency cetaceans
<1 meter for mid-frequency cetaceans
5 meters for low-frequency cetaceans
2 meters for phocid pinnipeds
<1 meter for otariid pinnipeds.

Pile driving activities may also affect marine mammal behavior, including avoidance of
the Lease Modification Project area during elevated noise levels. As stated above, the
NMFS Technical Guidance document did not make any changes with respect to the
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Level B harassment thresholds; therefore, the 120 dB rms threshold for non-impulsive
noise was used. Using a vibratory pile driver, marine mammals may experience
behavioral harassment up to 1,000 meters from the pile. While noise levels at these
distances would not cause injury to marine mammals, they may temporarily affect their
behavior, causing them to avoid the area during pile driving activities.

6
7
8
9
10
11
12
13

The annual migration of gray whales is up to 13,000 miles round trip, between their subArctic feeding grounds near Alaska and the warm waters of coastal southern California
and the lagoons of Baja California where they give birth and breed (Allen et al. 2011).
Gray whales are the only truly coastal species among the baleen whales. They are
rarely found more than 6 miles offshore except when migrating around islands. Some
gray whales may not migrate every year, and may reside and give birth near the
Channel Islands, as well as in well-known calving locations such as coastal lagoons in
Baja California.

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

Because of their nearshore distribution, gray whales are not well surveyed by large
oceanographic ships or offshore aerial surveys. In contrast, long-term visual surveys
from shore near La Jolla and off the Palos Verdes peninsula provide a record of the
timing of migrations and the abundance of whales seen from shore. For example, the
Los Angeles chapter of the American Cetacean Society has collected data on gray
whales offshore Palos Verdes, approximately 25 miles northwest of Huntington Beach,
for more than 33 consecutive years. From December 1, 2015, through May 31, 2016
(http://www.acs-la.org/census16-long.htm), cliff-top observers near Palos Verdes saw
1,430 southbound and 2,541 northbound gray whales. Southbound whales tend to be
farther offshore and less likely to be spotted, while northbound whales, especially cow
and calf pairs, hug the shoreline and swim more slowly, making them more readily
seen. In 2016, off Palos Verdes, southbound gray whale numbers peaked at 229 the
week of January 24 to January 30, and northbound whale numbers peaked at 531 the
week of February 28 to March 5. During the 2015/2016 migration season, there was an
extended overlap between southward and northward migrants, with 105 northward
migrants during the “southern” migration and 81 southward migrants during the
“northern” migration. The peak weeks for cow and calf pairs migrating north were 78
pairs from April 18 to 24, and 85 pairs from May 5 to May 11. (See excerpt below from
Gray Whale Census and Behavior Project: 2015-2016.)
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Excerpted from www.acs-la.org/census16-long.htm.
ACS/LA GRAY WHALE CENSUS AND BEHAVIOR PROJECT: 2015-2016
For daily sighting details, please visit: www.acs-la.org
GRAY WHALE COUNTS ROSE: We spotted 1,430 southbound and 2,541 northbound gray
whales (1,902 southbound and 2,141 northbound gray whales last season). This was our
second highest southbound count (exceeded only by last season), and our fourth highest
northbound count (highest in 30 seasons). Whale counts have widely fluctuated over 32
previous seasons: southbound counts varied from 301-1,301, and northbound counts varied
from 521-3,412. Although most of the ~21,000 gray whales migrate past California, we spot
only a small proportion. Gray whales, especially adults, off Palos Verdes tend to travel further
offshore - notably during the southbound migration. Northbound whales, particularly cow/calf
pairs, tend to hug the coastline. These trends, combined with extended springtime observation
hours, produce higher northbound counts. Shifting migratory corridors and weather conditions
result in annually fluctuating shore-based counts. The number of whales that complete the
migration varies, and feeding ground conditions (especially ice coverage) affect migratory
timing and corridors. Poor visibility drastically affects counts; fog compromised our visibility
during portions of a few more days this season (61) as last season (55).
PEAKS AND TURN-AROUND DATES: For the fifth consecutive season, our southbound
migration started early. The peak southbound counts were 57 on 26 January, and 55 on 6
February; our previous peak counts ranged from 15-98. We spotted 226 southbound whales
during the peak southbound week of 24-30 January (259 last season, same week). Instead of
the typical gap, we again had a rare extended overlap between migration phases. The official
turn-around date (when daily northbound whales exceed southbound whales) was on 17
February. We spotted 105 northbound whales during the “southbound migration,” and 81
southbound whales during the “northbound migration.” Our peak northbound counts were 96
grays on 8 March, and 90 on 4 March. Previous northbound peaks counts ranged from 20152. We recorded 531 gray whales during the peak northbound week (main migration pulse)
of 28 Feb-5 March (395 last season).
CALF COUNTS:- A CALF IS BORN, AND RECORD NORTHBOUND COUNTS! We spotted
33 newborn southbound calves (2.3% of southbound migrants) between 2 January-14
February, including one that was born in our viewing area on 26 January! Last season we saw
50 newborn calves, which was 2.6 % of the southbound migrants. Our record high southbound
calf count occurred during the 1997-98 season (106 calves, 8.6% of southbound migrants).
Previous southbound calf counts ranged from 3-60 (0.5%-8.9% of southbound migrants), with
the lowest percentage (0.5%) in 1988-1989. We tallied a record 341 northbound calves
(13.4% of northbound migrants), between 9 April-22 May, peaking with 20 calves on 22 April.
This surpassed last season's record northbound calf count: 318 northbound calves (14.9% of
northbound migrants). Previous record calf counts included 260 northbound calves (22.9% of
northbound migrants) in 2011-2012, and 222 calves (13.8% of northbound migrants) in 199697. Our other calf counts have ranged from 11-196 (0.9%-18.5% of northbound migrants). We
recorded 85 cow/calf pairs (177 gray whales) between 5-11 May, and 78 cow/calf pairs (168
gray whales) between 18-24 April. These were our peak northbound weeks (cow/calf
migration pulse); this pulse peaks 4-8 weeks later that the main pulse, which allows calves to
nurse longer and strengthen swimming skills in Baja lagoons before initiating their perilous
migration northward….

Final Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

October 2017
Page 4-45

4.1 Ocean Water Quality and Marine Biological Resources

1
2
3
4
5
6
7
8
9
10
11

Gray whales are known to occur close to shore where steep topography brings deep
water close to shore, but also in shallow water where mothers guide their young calves
on northern migrations. Mothers can guide their calves within 0.75 mile of the shoreline,
sometimes through kelp and among surfers at the surf line. Broad patterns of seasonal
occurrence are present with peaks in mid-January and mid-March through May.
However, gray whales that do not migrate have been noted recently (e.g., in the
Channel Islands). The presence of gray whales cannot be ruled out at any time of year,
but the least likely time of occurrence near the Lease Modification Project area would be
from mid-June to late November. In addition, cow and calf pairs, which are typically
found in their northern feeding grounds at this time, would not be expected to occur
near the Lease Modification Project area during a June to November timeframe.

12
13
14
15
16

In the Southern California Bight at water depths of 5 to 30 meters, temperatures are
seasonally warmest in late August through September and wind speeds are the lowest
from July through September (Gelpi and Norris 2008). These conditions would be
favorable for offshore construction and gray whale acoustic impacts would be minimized
at this time of the year.

17
18
19
20
21
22
23
24
25

Poseidon will implement APM-5, which provides for sensitive species monitoring and
use of BMPs (see Impact OWQ/MB-2). However, implementation of MM OWQ/MB-3b:
and MM OWQ/MB-3c are also needed. Implementation of MM OWQ/MB-3b would
substantially reduce the likelihood of causing potentially significant impacts to migratory
gray whales in the Lease Modification Project area during vibratory or impact pile driving
activities. Implementation of MM OWQ/MB-3c would result in the gradual increase of
pile driving noise, which may reduce the chance that a marine mammal would be
startled by a change in the noise field and allow the animal to potentially move further
from the sound source.

26
27
28
29
30
31
32
33

MM OWQ/MB-3b: Pile Driving Work Windows. Pile driving shall only occur
between June and November to avoid potential impacts to gray whale
migrations in this region. The California State Lands Commission Executive
Officer or designee, following consultation with California Coastal Commission
and California Department of Fish and Wildlife staffs, may adjust the work
window based on changes made during National Marine Fisheries Service
(NMFS) consultation. In-water pile driving shall not occur between 30 minutes
before sunset and 30 minutes after sunrise.

34
35
36
37
38

MM OWQ/MB-3c: Soft Start. A soft start for pile driving requires contractors to
initiate the driver at a reduced energy for 15 seconds followed by a 30-second
waiting period; this procedure is then repeated two additional times. A soft start
shall be implemented before pile driving begins each day and any time
following the cessation of pile driving for 30 minutes or longer.

39
40

Given the temporary use of pile driving, and implementation of APM-5 and the
mitigation measures identified above, impacts to marine mammals, if present in the
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Lease Modification Project area, would be avoided or mitigated to less than significant
for vibratory pile driving. If impact pile driving is deemed necessary, the residual impacts
would remain significant and unavoidable.

4

Potential Effects of Impact Pile Driving Noise on Sea Turtles

5
6
7
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Very few hearing studies have involved sea turtles (Popper et al. 2014). Sea turtles
appear to be sensitive to low-frequency sounds with a functional hearing range of about
100 Hz to 1.1 kHz (Ridgway et al. 1969; Bartol et al. 1999; Ketten and Bartol 2006;
Martin et al. 2012). It has been suggested that sea turtle hearing thresholds should be
equivalent to Level B harassment thresholds for low-frequency cetaceans (Southall et
al. 2007; Finneran and Jenkins 2012); however, the Acoustical Society of America
standards committee suggests that turtle hearing is probably more like fish than marine
mammals (Popper et al. 2014). For this analysis, sea turtles were presumed to have the
same thresholds as fish with swim bladders not involved in hearing. Thus, sea turtle
mortality and mortal injury would be expected at pile driving sound levels greater than a
cumulative SEL threshold of 210 dB and peak SPL threshold of 207 dB peak. In the
absence of behavioral impact thresholds, NMFS’s Level B harassment thresholds for
impulsive (160 dBrms) and non-impulsive (120 dBrms) were used.

18
19
20
21
22
23
24
25
26

The distance calculations to these thresholds indicate that the peak SPL of 207 dB peak
would be exceeded within 3.5 meters, while the cumulative SEL of 210 dB would be
exceeded within 13 meters of the pile being driven. For behavioral disturbance, the 160
dBrms threshold for impulsive noise (impact pile driving) would be exceeded within 350
meters, while the 120 dBrms threshold for non-impulsive noise (vibratory pile driving)
would be exceeded within 1,000 meters of the pile being driven. As a result, sea turtles
within 13 meters of the source may experience may experience mortality or mortal
injury, whereas sea turtles may experience behavioral harassment out to 350 meters for
impact pile driving and out to 1,000 meters for vibratory pile driving.

27
28
29
30
31
32
33
34
35
36

Sound level and duration of exposure are likely important components for sea turtles,
which are slow swimmers and take longer to leave an area. Leatherback and
loggerhead sea turtles are endangered species, and green and olive ridley sea turtles
are threatened species, so extra precautions and potential mitigation are warranted if
they enter the area; however, the likelihood of these species being in the Lease
Modification Project area is very low. Some potential responses of sea turtles to humanmade sounds include increased surface time, decreased foraging, displacement, and
startle reactions. Given the temporary use of pile driving, and implementation of the
mitigation measures identified above, impacts to sea turtles, if present in the Lease
Modification Project area, would be avoided or mitigated to less than significant.

Final Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

October 2017
Page 4-47

4.1 Ocean Water Quality and Marine Biological Resources

1

Potential Effects of Impact Pile Driving Noise on Fish
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In 2008, the Fisheries Hydroacoustic Working Group (FHWG) issued interim threshold
criteria based on the best available science for the onset of injury to fish from noise
generated during impact pile driving (FHWG 2008; see Table 4.1-4).22 The FHWG
determined that noise at or above the 206 dBpeak SPL threshold, which applies to fish
smaller than or greater than or equal to 2 grams, can cause barotrauma to auditory
tissues, the swim bladder, or other sensitive organs. Noise levels above the 183 dB (for
fish less than 2 grams) or 187 dB (for fish greater than or equal to 2 grams) cumulative
SEL may cause temporary hearing thresholds shifts in fish.
Table 4.1-4. Interim Thresholds for Onset of Injury in Fish from Impulsive Noise
Peak SPL (dB re 1 µPa) Cumulative SEL (dB re 1 µPa2s)
Less than 2 grams
206
183
Greater than or equal to 2 grams
206
187
Source: FHWG 2008.
Acronyms: dB = decibel; SEL = sound exposure level; SPL = sound pressure level.
Note: There are no formal criteria for continuous noise. The impulse noise thresholds are commonly
applied for continuous noise in the absence of a specific threshold.

10
11
12
13
14
15
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These criteria were developed for impact pile driving (there are no established criteria
for vibratory pile drivers), thus this analysis uses interim criteria for impact pile driving
for onset of injury. Behavioral effects (e.g., fleeing the area or temporary cessation of
feeding or spawning behavior) are not covered under these criteria; however, NMFS
considers underwater noise above 150 dBrms to potentially cause temporary behavioral
changes (startle and stress). Although not formal standards, these criteria are generally
accepted to evaluate injury potential to fish from impact pile driving.

17
18
19
20
21
22
23
24
25
26

The spreadsheet developed by NMFS (2012) was used to estimate the potential impact
from underwater pile driving noise to fish. This spreadsheet uses sound pressure input
data for the specific pile type and driving method. For the Lease Modification Project,
input data are based on measured underwater noise level data from 12-inch steel Hpiles driven by impact hammers and vibratory hammers (Caltrans 2015). The NMFS
spreadsheet calculates the estimated horizontal distance from the pile driving site to the
threshold levels. Table 4.1-5 summarizes noise analysis results for fish. Fish species
within these distances (depending on the method of pile driving and pile type used)
could be adversely impacted; however, no fish species found in the Lease Modification
Project area are listed as special-status species.

27
28

Fishes are particularly sensitive to high sound levels since they can detect sound
pressure and particle motion. In general, fishes close to a loud or prolonged sound
22

Members of the FHWG include: NMFS’s Southwest and Northwest Divisions; California, Washington,
and Oregon Departments of Transportation; CDFW; and U.S. Federal Highway Administration.
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source may be killed, or may experience hearing loss, non-auditory tissue damage, or
non-fatal responses including changes in swimming behavior, water column position or
schooling patterns, or startle responses, area evacuation, or freezing in place reaction.
Table 4.1-5. Expected Pile Driving Noise Level and Distance of Criteria Level
Exceedance (Fish)
Maximum Peak Noise Level
Source
Sound Exposure Level (SEL), single strike3
Levels (dB) Sound Exposure Level (SEL), accumulated
Root Mean Square (RMS) Noise Level
Distance to Peak threshold of 206 dBpeak
Threshold Cumulative 187 dB for fish weighing ≥ 2 grams
(meters) 1,2 SEL
183 dB for fish weighing < 2 grams
threshold
NMFS behavioral threshold of 150 dBrms

Impact Driver Vibratory Driver
200 dB
165 dB
170 dB
150 dB
212 dB
192 dB
183 dB
150 dB
4
NE
435
20
800

40

1585

10

Acronyms: dB = decibels; m = meters; NE = threshold not exceeded.
Notes:
1 The distance from the pile over which the effects thresholds would be exceeded.
2 Calculations based on 12-inch steel H-pile (unattenuated) (4 per day).
3 For vibratory driving, the single strike SEL represents the SEL of 1 second of pile driving.

4
5
6
7

Temporary avoidance of the area may occur during pile driving; however, once
temporary pile driving noise ceases, fish can resume normal behaviors. Given the shortterm use of pile driving (approximately 3 days total), the potential for acoustic-related
impacts to fish would be less than significant.

8

Potential Effects of Impact Pile Driving Noise on Diving Seabirds

9
10
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Pile driving activities would occur 1,650 feet offshore and would not occur near roosting
or nesting habitat for sensitive bird species; therefore, only underwater noise impacts to
seabirds are evaluated. Diving seabirds include those that make shallow plunges from
the water surface down to depths of 3 feet (1 meter), make aerial plunges from various
altitudes to depths of several feet, or dive to depths of tens of feet or more to feed.

14
15
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Only extremely limited information exists on diving seabird sensitivity to sound
underwater. Additionally, there are no underwater acoustic guidelines for diving
seabirds. The U.S. Navy (2011) convened the Marbled Murrelet Science Panel to
examine potential impacts to the marbled murrelet due to underwater noise. While the
marbled murrelet is not found in the Lease Modification Project area, the impacts to this
diving bird are a conservative correlation to the birds in the area as it is a smaller bird
than the cormorants, and noise impacts are generally a function of bird weight. The
Panel discussed a range of potential threshold levels between 183 and 206 dBA.
Although noise impacts to birds would vary by species, this threshold would be
generally applicable to other similarly sized seabirds (e.g., California least tern).
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Behavioral changes in seabird activity in-water would most likely indirectly correlate to
behavioral changes in fish, as the birds are diving to pursue fish species.

3
4
5
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Diving seabirds are especially vulnerable approaching a sound source not only because
birds have higher thresholds of hearing (i.e., less sensitive hearing) than humans, but
also because the sound-reflecting nature of the air-sea interface tends to trap
waterborne sounds beneath the sea surface. Seabirds on the water or diving in the area
may be exposed to the maximum sound energy from pile driving activities. Near a pile
driving site off Point Loma, California, least tern counts were lower on days with pile
driving compared to days without pile driving (Naval Facilities Engineering Command
Southwest [NAVFAC SW] 2014). Potential indicators of behavioral stresses due to
noise on birds may include a startle response, difficulty detecting prey or predators,
masking of communication sounds, physical displacement, and changing breeding or
nesting sight locations.

14
15
16
17
18
19
20
21

Awareness of seabird species and their responses is especially important since some
diving seabirds in the area (e.g., the California least tern, which is a state- and federallylisted endangered species) may feed in waters near the Lease Modification Project site.
Based on NMFS spreadsheet tools and acoustic calculations, using the nearshore
projects simplified attenuation formula applicable to shallow and nearshore waters
(NMFS 2016) with an attenuation rate of 5 dB/10 meters, distances to the potential
threshold range for impact pile driving would be 4 m (206 dBA) and 135 m (183 dBA);
these thresholds would not be exceeded using the vibratory pile driving method.

22
23
24
25
26
27
28
29
30

Since the duration of underwater sound exposure for diving birds is expected to be
short, impacts resulting from pile driving are unlikely. As suggested by Minerals
Management Service (MMS; now Bureau of Ocean Energy Management [BOEM]) in a
2006 Biological Evaluation, the “soft start” (MM OWQ/MB-3c) process may cause
seabirds to disperse and avoid the area preventing more direct effects (MMS 2006).
Seabirds in general relocate to areas where they are not bothered by physical or noise
disturbance, and then continue with their foraging, roosting, and other activities. Given
the information above and the temporary use of pile driving, this impact is considered
less than significant.

31

Results of Previous Analyses–Construction (SWRCB 2015a)

32
33
34

SWRCB (2015a) identified several desalination projects with proposed mitigation
measures to avoid or reduce potential impacts to fish, invertebrates, and marine
mammals associated with underwater pile-driving noise during construction.

35
36
37
38

•

Marin Municipal Water District (2008). Mitigation measures for pile driving noise
during reconstruction of a pier extending into the bay, included consultation with
NOAA Fisheries to identify seasonal work windows for those species at risk,
using avoidance technology (e.g., bubble curtains), and monitoring for dead or
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injured fish during these activities. With mitigation these impacts were
determined to be less than significant. For marine mammals, pile driving may
require an Incidental Harassment Authorization or Incidental Take Authorization
from NOAA Fisheries if noise exceeds specific standards. Use of monitoring was
also identified to avoid impactful activities when marine mammals are present.
(SWRCB 2015a)
•

City of Santa Cruz and Soquel Creek Water District (2013). Mitigation proposed
included monitoring underwater noise, installation of bubble curtains to reduce
noise below ecological thresholds and avoiding noise generating activities if
marine mammals are present within an exclusion zone. (SWRCB 2015a)

11

Applicant Proposed Measures (APMs)

12
13
14
15
16
17
18
19
20
21

Implementation of APM-5, Sensitive Marine Species Monitoring and Best Management
Practices (BMPs) to Protect Marine Biological Resources (see Impact OWQ/MB-2)
would address this impact by providing some protection to marine mammals and other
species likely to be affected by underwater noise, through procedures that include
monitoring and the ability to halt construction activities if negative behavioral changes to
marine mammals, sea turtles, or other special status species are observed during
construction. Any marine mammals near the construction work areas during noisegenerating activities would likely avoid or move away from the construction work areas.
Individuals may temporarily avoid the area, but adverse effects to populations would not
be discernable.

22

Mitigation Measures

23
24
25

Even with the implementation of APM-5, the following additional mitigation measures
would need to be implemented to reduce potential significant effects to marine biological
resources associated with pile-driving activities.

26

MM OWQ/MB-3a: Vibratory Pile Driving

27

MM OWQ/MB-3b: Pile Driving Work Windows

28

MM OWQ/MB-3c: Soft Start

29

Residual Impacts

30
31
32
33
34

Implementation of the above measures would reduce impacts to marine mammals to
temporary and behavioral effects, and impacts would be considered less than significant
if vibratory pile driving is used to drive the piles that would support the wedgewire
screens. However, if vibratory pile driving is deemed infeasible, the impacts from impact
pile driving would remain significant and unavoidable.
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Lease Modification Project construction and operation vessels could introduce invasive
non-native species. (Less than Significant with Mitigation)

5

Impact Discussion

6
7
8
9
10

Installation of the intake and diffuser modifications would require use of a derrick barge,
tugboat, utility vessel, and crew and monitoring boats, two sets of vessels if both the
screens and diffusers are installed at the same time. Marine vessels used for the Lease
Modification Project are assumed to travel between the construction site and the POLB
or closer port (e.g., Newport Beach or Los Alamitos).

11
12
13
14
15
16
17
18
19
20
21
22
23

Many invasive, non-native species are introduced by boat traffic, either as encrusting
organisms on the hulls and other submerged parts of vessels, or when ballast water is
discharged from vessels. The introduction of such species can cause permanent
changes in the community composition or ecosystem relationships among species that
are recognized for scientific, recreational, ecological, or commercial importance, and
permanent alteration of habitat that precludes reestablishment of native biological
populations. Ports and harbors and adjacent areas are typically most vulnerable to
invasive species, as the bulk of marine traffic is concentrated at these sites. The POLB
is proposed as a location for construction vessel traffic and for transporting any excess
soil or riprap. If invasive species are resident within these harbor facilities, these species
may be transported to the Lease Modification Project site during transit. Construction
vessels would be the primary and most likely vector for introducing invasive and nonnative marine species.

24
25
26
27
28

Although transfer is unlikely as (1) the daily vessels are not expected to remain within
the harbor for a sufficient length of time for invasive species to establish on the hulls
and (2) ballast water discharge and recharge are strictly controlled within major harbors
for large vessels, the Lease Modification Project barges and utility vessels could spread
invasive non-native marine species through ballast water and biofouling.

29

Mitigation Measures

30
31
32
33
34
35

In order to reduce potentially significant impacts resulting from the spread of invasive
non-native species, implementation of the following mitigation measure would minimize
the Lease Modification Project’s potential contribution to the spread of invasive nonnative species and any resulting adverse impact on marine biological resources. With
implementation of MM OWQ/MB-4, the impacts related to the spread of invasive and
non-native marine species would be reduced to a less-than-significant level.

36
37

MM OWQ/MB-4: Prevent Introduction of Invasive Non-Native Species. All Lease
Modification Project barges and tugs shall: (1) originate from the Ports of Long
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Beach/Los Angeles (POLB/POLA); (2) be continuously based out of
POLB/POLA since last dry docking; or (3) have underwater surfaces cleaned
before entering southern California at vessel origination point and immediately
prior to transiting to the Lease Modification Project site. Additionally, and
regardless of vessel size, ballast water for all Lease Modification Project
vessels must be managed consistent with California State Lands Commission
(CSLC) ballast management regulations, and Biofouling Removal and Hull
Husbandry Reporting Forms shall be submitted to CSLC staff. Lease
Modification Project vessels shall also be available for inspection by CSLC staff
for compliance.
4.1.4.2 Operation Impacts

12
13
14
15
16

Placement of wedgewire screens composed of copper-nickel alloy stainless steel may
would not result in chemical leaching into the water column. (Significant and
Unavoidable Less than Significant)

17
18
19

Discharges of HB Desalination Plant effluent through the multiport diffuser would be
installed to comply with 2015 Ocean Plan standards for salinity and other discharge
constituents. (Less than Significant).

20
21

Maintenance would be conducted using APMs for turbidity minimization, spill response
planning, and worker training. (Less than Significant).

22

Impact Discussion

23

Wedgewire Screen Operation

24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39

Withdrawing seawater through stainless steel wedgewire screens would not affect
ocean water quality. However, Poseidon now proposes to install wedgewire screens
with mesh composed of a copper-nickel alloy high-grade stainless steel as stainless
steel has better corrosion resistance in saline water than other metals., which Although
some studies have shown screens fabricated of copper-nickel alloy provides the
greatest resistance to biofouling (SWRCB 2015b), but that they also corrodes more
easily. C , and the copper from these screens may leach into the water column,
resulting in degraded water quality and potentially adversely affecting marine
organisms. The increase in biofouling potential of stainless steel screens may require
more frequent maintenance than for copper-alloy screens (estimated every other
month). Pursuant to APM-8, Composition and Maintenance of Wedgewire Screens,
Poseidon would install stationary copper-nickel alloy wedgewire screens only if future
data show, to the satisfaction of Commission, Water Boards, and Coastal Commission
staffs, that there are no significant adverse environmental impacts associated with
copper leaching that would violate Ocean Plan Water Quality Objectives. Future
installation of copper screens would require a determination of no significant adverse
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environmental impacts associated with copper leaching in violation of Ocean Plan
Water Quality Objectives because Hhigh copper levels in the ocean have been found to
reduce the abundance of plankton, acidians, and echinoderms (SWRCB 2015b).

4
5
6
7
8
9
10
11
12

Use of copper-alloy screens is analyzed as a Lease Modification Project alternative in
Section 5.4.3, Copper-Nickel Alloy Stationary Wedgewire Screens. The release of
copper is a complex process influenced by: diffusion from the solid surface, dissociation
of the copper oxide, leaching into seawater, dispersion by currents, flocculation, and
burial in sediments. According to Michel et al. (2011), leaching levels from direct surface
measurements of solid copper-nickel have not been extensively evaluated. In the
absence of an available suitable standard to assess copper releases from solid coppernickel screens, the impact to ocean water quality from wedgewire screen leaching
cannot be quantified or assessed, and could be potentially significant.

13
14
15
16
17
18
19
20
21
22
23
24

Ocean Plan Water Quality Objectives for Protection of Marine Life limit copper to a 6month median of 3 micrograms per liter (µg/L), a daily maximum of 12 µg/L, and an
instantaneous maximum of 30 µg/L (SWRCB 2015b). Installation of copper-nickel alloy
screens would likely trigger Ocean Plan requirements related to copper leaching,
including toxicity testing requirements and compulsory sampling and analyses to
determine compliance with effluent limitations. If wedgewire screens with mesh
composed of a copper-nickel alloy were placed into the ocean, no mitigation measures
are available to reduce potentially significant impacts to ocean water quality resulting
from copper leaching. If chemical leaching exceeds Ocean Plan Water Quality
Objectives, this impact would be potentially significant and unavoidable. An alternative
to installing wedgewire screens with copper-nickel mesh is discussed in Section 5,
Alternatives.

25

Multiport Diffuser Operation

26
27
28
29
30
31
32
33

In its 2010 approval, the CSLC adopted a finding that the 2010 Project’s concentrated
seawater discharge will not significantly impact ocean water quality or marine biological
resources in the area. Operation of the diffuser on the discharge pipeline would further
act to dilute concentrated brine and other effluent discharged from the desalination
plant. With respect to ocean water quality, the diffuser would be designed, as required by
the Desalination Amendment, to maximize dilution to natural salinity plus 2 ppt, minimize
the size of the BMZ, and minimize the suspension of benthic sediments. Brine dilution
under co-located and stand-alone operating scenarios would occur as follows.

34
35
36
37
38
39

•

Brine Dilution (Co-Located Operation). Under co-located operation, the
cooling water flow of the HBGS is anticipated to be up to 127 MGD. During colocated operation of the HB Desalination Plant, the desalination process removes
a net of 50 MGD from the flow system, leaving up to 77 MGD or 119 cubic feet
per second (cfs) to be discharged back to the ocean. This 50 MGD net flow
removal is the result of withdrawing about 106.7 MGD, removing the salt from 50
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MGD for distribution, and returning about 56.7 MGD (about 87 cfs) to the system
with almost twice the initial ocean salinity. Because 6 MGD is used for backwash
and is not increased in salinity, the initial ocean salinity of 33.5 ppt is increased to
about 63.1 ppt in the 56.7 MGD brine discharge. For co-located operation, the
brine would mix with the remaining HBGS flow in the discharge tunnel and would
be further diluted by the proposed diffuser. The mixed concentration in the
discharge tunnel with 77 MGD is about 55.3 ppt (Alden 2017a).
•

Brine Dilution (Stand-Alone Operation). For the stand-alone operating
condition, the HB Desalination Plant would have an average annual withdraw of
approximately 106.7 MGD. The brine discharge would be about 56.7 MGD (87
cfs) at a salt concentration of about 63.1 ppt (Alden 2017a).

Michael Baker International (MBI 2017a) performed a dilution analysis and determined
that during stand-alone operation:

14
15

•

The proposed duckbill diffuser would dilute the brine to within 2 ppt of natural
background at 79.7 feet (24.3 meters) from the point of discharge.

16
17
18

•

Mixing and dilution increase with distance from the discharge diffuser, such that
salinity would be reduced to 34.535.5 ppt (natural salinity plus 2 ppt) at
approximately 80 feet from the discharge port (MBI 2017).

19
20
21
22

MBI (2017b) modeled the projected “worst-case” maximum discharge conditions over
an entire month and calculated that the proposed duckbill diffuser would dilute the brine
to within 2 ppt of natural background at distances between 13.1 and 18 feet (4 and 5.5
meters) from the point of discharge. The modeling has not been peer-reviewed to date.

23
24
25
26

The Desalination Amendment requires that salinity of the brine and seawater mixture
must be no more than natural salinity plus 2 ppt at a distance of 328 feet from its
discharge. Stand-alone discharge from the Lease Modification Project would meet the
water quality requirement for salinity, resulting in a less than significant impact.

27

Maintenance

28
29
30
31
32
33
34
35

Maintenance of the wedgewire screened intake would entail: 1) periodic manual
cleaning by divers (most likely occurring during regularly-scheduled inspections), 2) an
onshore-based air burst system, or 3) and a boat-based air-burst system (see Section
2.4.6.2, Screen Maintenance). Both the periodic manual diver cleaning and the boatbased air burst system options, in addition to the periodic manual cleaning of the
diffuser by divers, would require use of vessels and result in disturbance to the seafloor,
which have the potential to affect ocean water quality and potentially marine biological
resources.
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If a A boat-based air burst system is would be used to clean the wedgewire screens
after installation, and therefore gravity anchor blocks would be placed on the seafloor to
keep the boat on station (see Figure 2-11 in Section 2, Project Description). A bargemounted crane would install the gravity anchors during wedgewire screen installation if
the decision is made to implement the boat-based air burst system (if and when manual
diver cleaning is deemed to be ineffective). Placing anchors on the seafloor could result
in decreased water clarity levels as anchor lines are dragged across sand as well as
crush any benthic organisms located where the blocks are placed.

9
10
11
12
13
14

Other potential impacts during maintenance may include fuel or oil spills from the boats;
each maintenance event would last for a shorter duration than construction activities
with similar impacts, but would occur over the life of the HB Desalination Plant. Such
impacts, however, would be less than significant with the implementation of APM-1,
Offshore Construction Best Management Practices (BMPs) to Protect Water Quality,
and APM-2, Turbidity Minimization and Monitoring Plan.

15

Applicant Proposed Measures

16
17
18

Poseidon has not proposed any APMs to address copper leaching if copper screens are
used. Implementation of the following APMs would protect ocean water quality
associated with general operation and maintenance.

19
20

APM-1. Offshore Construction Best Management Practices (BMPs) to Protect Water
Quality

21

APM-2. Turbidity Minimization and Monitoring Plan

22

APM-8. Composition and Maintenance of Wedgewire Screens

23

Mitigation Measures

24
25
26
27
28

There are no feasible mitigation measures to reduce potential significant effects to
ocean water quality associated with the operation of copper wedgewire screens. With
the implementation of APM-1, and APM-2, and APM-8, no mitigation measures are
required to address the remaining less-than-significant impacts associated with
wedgewire screen and diffuser operation or Lease Modification Project maintenance.

29

Residual Impacts

30
31
32
33

Even with implementation of the above APMs to reduce impacts to ocean water quality,
if chemical leaching from copper wedgewire screens (if used) exceeds Ocean Plan
Water Quality Objectives for copper then the impact would remain significant and
unavoidable.
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Compared to 2010 Project-approved operations, reducing the volume of seawater intake
for stand-alone operations and adding screens to the intake pipeline would reduce
numbers of special status species impinged and entrained through the seawater intake
and have negligible effects on special status species populations (Less than
Significant).

9

Impact Discussion

10
11
12
13
14
15
16
17
18
19

Drawing in a reduced average volume of seawater through the intake pipeline
wedgewire screens would reduce mortality of marine life caused by impingement (when
marine organisms are trapped against intake screens) or entrainment (when smaller
organisms [e.g., fish larvae] are drawn through the intake screens and into the HB
Desalination Plant) compared to the HB Desalination Plant operational impacts
analyzed in the 2010 FSEIR. The 2010 FSEIR evaluated the use of the existing HBGS
open ocean intake and the existing HBGS discharge structure, which has no velocity
cap or diffuser. The 2010 FSEIR (Section 4.10, Marine Biology Impacts, Impingement
and Entrainment, Stand-alone Operation – Entrainment) concluded the following with
respect to entrainment:

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37

Larval entrainment losses due to operation of the project in the stand alone
operating condition are projected to affect only a small fraction of the larvae
(0.02−0.33%) of the source water populations of approximately 115,000,000,000
([115] billion) individual larval fish at risk to entrainment, that occur within the
project’s source water. The impingement mortality and entrainment studies at HBGS
demonstrate estimated levels of proportional mortality that are much less than the
estimates from other coastal power plants in California. This is attributed to the
location of the facility along a fairly homogeneous stretch of coastline dominated by
sandy habitat that provides less diverse habitat for fishes than rocky coastal or
estuarine areas where some of the other facilities are located. In addition, the
coastal currents in the vicinity of the HBGS spread any effects of the entrainment
losses over tens of kilometers of coastline limiting any effects to the populations.
There were no state or federal threatened or endangered species collected during
the entrainment sampling…. [T]he project is not within an Area of Special Biological
Significance (ASBS). Impacts on marine organisms due to the potential entrainment
resulting from the project are relatively small, and would not substantially reduce
populations of affected species, or affect the ability of the affected species to sustain
their populations. Therefore, impacts would be less than significant.

38
39
40

Since the Lease Modification Project intake location and source water have not
changed, the rationale presented in the 2010 FSEIR for determining impact significance
also applies here. For stand-alone operation with 1 millimeter slot wedgewire screens
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with a through-screen velocity of 0.5 foot per second or less, intake volume would be
about 31 percent less than that analyzed in the 2010 FSEIR. Because entrainment
mortality is directly related to the intake volume, the reduction in intake volume
proposed for stand-alone operation in the Lease Modification Project would
corresponding reduce intake entrainment mortality compared to the 2010 Project. The
proposed wedgewire screen would further reduce entrainment, especially for fish.

7
8
9
10
11
12

As shown in Table 4.1-6, estimated impingement for stand-alone operation and
entrainment from the Lease Modification Project is less than that of the 2010 Project.
Therefore, any impingement or entrainment impacts resulting from the proposed
decrease in intake volume and use of screens on the seawater intake pipeline would not
substantially reduce populations of any affected species, or affect the ability of any
affected species to sustain their populations. This impact would be less than significant.
Table 4.1-6. Impingement/Entrainment Comparison
Project Component
2010 Project

Impingement

Entrainment

Co-located Intake

01

88,255,368 2

Stand-alone Intake

see 2010 FSEIR
Table 4.10-11

103,303,290 2

Lease Modification
Project Intake

Co-located

03

88,255,368 (at 127 MGD)

Stand-alone

0

~74,000,0004 (at 106 MGD)

Lease Modification
Project Discharge

Co-located

N/A

529 million121,611,727 5 (at 77 MGD)

Stand-alone

N/A

543 million125,086,348 5 (at 56 MGD)

Notes:
1 Since this previously-approved operational scenario would draw from HBGS intake water it would not
result in any impingement above that attributed to HBGS
2 Entrained fish larvae do not include fish eggs or other meroplankton propagules or eggs. Estimates
based on data collected in 2003-2004. Co-located and stand-alone represent 0.33 percent and
0.02-0.33 percent, respectively, of total population of fish larvae surrounding intake. Source: City of
Huntington Beach 2010 (p. 4.10-62 and 4.10-65)
3 1 millimeter slot wedgewire screens with a through-screen velocity of 0.5 foot per second or less
would minimize impingement
4 Reduction in entrainment would scale proportionally with the (31%) reduction in intake volume (=
(106.7 MGD/127 MGD) x 88255368 larvae); does not include additional reduction in entrainment from
installation of 1-mm wedgewire screens, nor to reduction in impact using Empirical Transport Model
(ETM) / Area of Production Foregone (APF).
5 Volumes are for turbulent shearing water volume. Co-located and stand-alone scales with volume,
assuming 10023% of the volume of water required to reduce salinity to 2 ppt above ambient is subject
to lethal entrainment = [(762175 MGD/127 MGD) x 88255368 larvae] and [(782180 MGD/127 MGD) x
88255368 larvae], respectively. Entrained fish larvae do not include fish eggs or other meroplankton
propagules or eggs. Estimates based on data collected in 2003-2004.

13

Applicant Proposed Measures (APMs)

14
15

Poseidon has committed to implement the following APMs that would address impacts
from screen maintenance.
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APM-1. Offshore Construction Best Management Practices (BMPs) to Protect Water
Quality (see Impact OWQ/MB-1)

3

APM-2. Turbidity Minimization and Monitoring Plan (see Impact OWQ/MB-1)

4

APM-4. Workers Educational Training (see Impact OWQ/MB-1)

5
6

APM-5. Sensitive Marine Species Monitoring and Best Management Practices
(BMPs) to Protect Marine Biological Resources (see Impact OWQ/MB-2)

7
8

APM-6. Anchoring, Riprap Reconfiguration, and Dredging Plan and Preclusion Area
Map (see Impact OWQ/MB-2)

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

The risk of injury to or mortality of any special-status species from accidental collision
with maintenance vessels is considered low as it would be limited due to the short-term
maintenance duration and, if it occurred, would not affect the sustainability of any
special-status species population, including those associated with MPAs. The above
APMs would require a marine wildlife monitor to identify special-status species (marine
mammals, sea turtles, etc.) if present. If maintenance activities pose a threat or negative
behavioral changes are observed due to construction, the activities would be halted.
The APMs would also ensure observers have proper training to protect special-status
species and their habitats, and a contact person in the event that protected biological
resources are affected. With the implementation of APM-4 and APM-5, impacts from
maintenance vessels would be less than significant. Under APM-6, Poseidon would
implement measures to avoid kelp, seagrasses, and hard substrate during
maintenance. This would help to ensure that only benthic resources living on or within
the sediments, such as infauna or macroinvertebrates, could potentially be directly
impacted during maintenance. With implementation of the APMs above, impacts to
marine biology from maintenance of the screens would be less than significant.

25

Mitigation Measures

26
27
28
29

No mitigation measures are required. The reduction in stand-alone operation seawater
intake volume and addition of wedgewire screens consistent with the Desalination
Amendment would further reduce intake impacts, which the 2010 FSEIR found to be not
significant.

30
31
32
33
34

Effects of discharging brine and other desalination process discharges through the new
outfall diffuser would be relatively small but may affect special-status species populations
(Less than Significant with Mitigation Significant and Unavoidable).
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Impact Discussion

2

Diffuser Operation – Salinity and Other Constituent Discharges

3
4
5
6
7
8
9
10
11
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13

Mortality of marine life can result from exposure to toxic salinity levels and from
discharge of desalination waste (concentrated brine, filter backwash and subsequent
rinse wastewater, and occasional stormwater). Exposure to the brine and other
components of the HB Desalination Plant effluent could have adverse effects on
bottom-dwelling marine life. Effects could include osmotic stress or shock, the potential
formation of hypoxic or anoxic zones, endocrine disruption, compromised immune
function, acute or chronic toxicity, and in extreme conditions, death. Some organisms
may move away from areas with high salinity or hypoxia (low oxygen), which could
change the structure of the local marine life community, but less mobile organisms
would not be able to move away and may experience more severe effects (SWRCB
2015a).

14
15
16
17
18
19
20
21
22
23
24
25

The use of a diffuser can ensure a desalination plant’s discharges do not exceed the
Desalination Amendment’s and NPDES permit’s receiving water limits for salinity, which
requires that brine discharge salinity declines to within 2 parts per thousand (ppt) over
natural background salinity (for a target of 35.5 ppt) within 328 feet (100 meters) from
the point of discharge (SWRCB 2015b). The 2010 FSEIR found that elevated salinity
levels anticipated for the stand-alone operation scenario would be 40 ppt or less at 100
feet from the point of discharge, and would have complied with the Ocean Plan
standards in effect at the time. Those standards have now been superseded by the
Desalination Amendment. In comparison to the 2010 Project, increased discharge
velocity from the multiport diffuser included in the Lease Modification Project would
result in a larger smaller brine mixing zone (BMZ), but with lower salinity since
discharge through the proposed diffuser would dilute salinity more quickly.

26
27

The 2010 FSEIR concluded that areas exposed to high salinity within the BMZ would
result in a less-than-significant impact due to the following factors.

28
29

•

The benthic areas around the discharge structure do not contain natural hard
bottom habitats that support sensitive species.

30
31

•

Fishes, plankton, and other pelagic animals23 that encounter elevated salinity in the
discharge region will have low exposure times (on the order of several hours).

32
33
34

•

Foraging areas affected by elevated salinity are limited in size, and would not
represent a substantial displacement in foraging areas, or otherwise substantially
affect foraging behavior.

23

Pelagic marine life include fish living in the upper layers of the ocean (not in seafloor sediments).

October 2017
Page 4-60

Final Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

4.1 Ocean Water Quality and Marine Biological Resources

1
2

•

No threatened or endangered species or kelp beds exist within the vicinity of the
HBGS outfall.

3

•

No significant effects on EFH24 functions would occur.

4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

The rationale for determining impact significance as presented in the 2010 FSEIR also
applies to the proposed Lease Modification Project because the discharge location and
sensitive marine resources (or lack thereof) within the BMZ are the same. The 2010
FSEIR determined impacts to special-status species from areas exposed to high salinity
within the BMZ would result in a less-than-significant impact. As described above,
discharge from the proposed Lease Modification Project would have lower salinity
levels. Therefore, greater impacts than analyzed in 2010 FSEIR would not occur.
Therefore, elevated salinity and exposure to other process discharges through the
diffuser would not substantially reduce populations of affected species, or affect the
ability of the affected species to sustain their populations. This impact would be less
than significant. However, as described below (Diffuser Operation – Shear Stress) the
larvae of special-status species, including those associated with MPAs, may be present
near the discharge, and, accordingly, within the brine mixing zone. Mitigation for
impacts to special-status species from diffuser-related entrainment (MM OWQ/MB-7)
would also compensate for the loss of any special-status species exposed to elevated
salinity.

20

Diffuser Operation – Shear Stress

21
22
23
24
25
26
27
28

Discharged brine is diluted by mixing with receiving water. This mixing occurs when the
brine is discharged through diffusers. During this process receiving water and its
contents including larvae are entrained by the discharge. Shear stress is the measure of
friction or force from the discharge on an organism entrained during this process in the
path of the discharge. At certain velocities, turbulent shear stress can be lethal to
marine life, thereby resulting in entrainment. For purposes of this analysis, tThe
following standards for estimates of diffuser entrainment apply mortality were
considered in this analysis.
•

29
30
31
32
33
34
35

Modeling results from Foster et al. (2013) (as cited in SWRCB 2015a) indicate
that “the volume of water that is entrained for dilution that is subject to relatively
high turbulence intensities and shear stresses is about 23 to 38 percent of the
total entrained volume.”
Dr. Phil Roberts (one of the authors of Foster et al. (2013)), in his comments on
the Draft Supplemental EIR (Comment Set P19 in Part II of this Final
Supplemental EIR), clarified that the use of 23 percent “is based on the

24

EFH is defined as the waters and substrate necessary for spawning, breeding, feeding, or growth to
maturity for fish species.

Final Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

October 2017
Page 4-61

4.1 Ocean Water Quality and Marine Biological Resources

1
2
3
4
5
6
7
8
9
10

hydrodynamics of mixing of diffusers with nozzles inclined at 60 degrees to the
horizontal, which is typical for brine diffusers.” He notes that the diffusers
proposed by Poseidon are at a 47-degree orientation “so the 23% ratio that was
devised and predicated for 60° nozzles will not apply” to the proposed diffuser.
He explains that the entrainment analysis he prepared for a desalination project
in Monterey Bay assumed 100 percent mortality because the project included
diffusers that would discharge horizontally and the flows are jet-like over most of
their trajectory, so the fraction of entrained water subject to potentially damaging
shear stress would be higher than the fraction (23 percent) assumed for diffuser
nozzles oriented at 60 degrees. In his comment letter, Dr. Roberts concludes:

11
12
13
14
15

[T]he issue here is simple and straightforward: Should we assume 23% or
100% or some other fraction of entrained flow as subject to lethal turbulence?
For 60 degree nozzles, 23% is a reasonable estimate; for horizontal dense
jets dominated by momentum over most of their trajectory, it could approach
100%.

16
17
18

•

19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

The SWRCB (2015a) application of this result to mortality estimates from diffuser
entrainment (shear stress) assumes “larvae in 23 percent of the total entrained
volume of diffuser dilution water are killed by exposure to lethal turbulence.”
The RWQCB, in its comment letter on the Draft Supplemental EIR (Comment Set
A9 in Part II of this Final Supplemental EIR), clarified its use of 23 percent in
SWRCB 2015a: “The 23 percent estimate is based on a particular case of a
single jet discharging dense effluent oriented at an upwards angle of 60°. The 23
percent estimate does not take into account different diffuser designs because
the estimate is purely a function of the discharge volume.” The RQWCB further
clarifies in its comments: “It is important to note that the 23 percent estimate
contained in the Staff Report is not a regulatory provision in the Ocean Plan” and
that “…the applicable regional water board has discretion to determine whether
to use the 23 percent mortality estimate, or some other estimate based on other
existing shearing data.”

•

In the absence of information justifying consideration of this clarification from Dr.
Roberts and RWQCB regarding the appropriate use of assumption number other
than the 23 percent estimate for the proposed diffuser as well as the statements
from experts (Dr. Roberts, RWQCB staff, and Dr. Peter Raimondi of the
University of Santa Cruz [see Appendix F1]) that 23 percent may not be the
correct percentage to assume for the proposed Lease Modification Project
multiport diffuser, and in the absence of a Project-specific entrainment mortality
estimate from the proposed diffuser, the CSLC is using this guidance from the
SWRCB when presenting estimates of diffuser entrainment a conservative
assumption that larvae in 100 percent of the total entrained volume of diffuser
dilution water would be killed by exposure to lethal turbulence. This conservative
assumption would encompass the mortality that would be estimated by any

October 2017
Page 4-62

Final Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

4.1 Ocean Water Quality and Marine Biological Resources

1
2
3
4

project-specific analysis of the proposed diffuser; therefore, CSLC believes using
the 100 percent assumption represents a reasonable worst-case scenario for
CEQA impact analysis. (A separate rationale for using a 23 percent mortality,
provided by the Applicant, is included in Appendix F2).

5
6
7
8
9
10

The CSLC contracted with Dr. Raimondi to peer review Applicant-provided information
on operational entrainment impacts.25 Dr. Raimondi estimated entrainment from the
proposed intake and discharge modifications, and provided his expert opinion on
population-level impacts of the Lease Modification Project. Appendix F1 presents Dr.
Raimondi’s peer review results, which inform the following operational entrainment
impact analysis.

11
12
13
14

Because entrainment scales with seawater volume, intake entrainment mortality
estimates can provide a relative estimate of mortality from discharge entrainment due to
shear stress (see assumptions in footnotes of Table 4.1-6 and information in
Appendix F1).

15
16
17

•

For co-located operations, an estimated 529 million 121,600,000 fish larvae per
year will likely be entrained with the discharge stream mixed with HBGS cooling
water.26

18
19
20
21

•

For stand-alone operation, an estimated 543 125 million fish larvae will likely be
entrained.;27 this represents a small fraction of the larvae (approximately 0.11
percent) of the approximately 115,000,000,000 (115 billion) individual larval fish
at risk to entrainment that occur within the HB Desalination Plant’s source water.

22
23
24
25
26
27
28

A discharge diffuser was not proposed in 2010; therefore, entrainment from shear stress
is a new impact of the Lease Modification Project. However, the rationale for
determining impact significance as presented in the 2010 FSEIR for the intake applies
to the proposed diffuser because the receiving waters (i.e., affected marine populations)
are the same. In summary, estimated levels of mortality are relatively low because the
proposed modifications are located along a fairly homogeneous stretch of coastline
dominated by sandy habitat. The Lease Modification Project is not within an ASBS.

29
30

Using the assumption that 23 percent of the total volume of dilution water would be
exposed to lethal entrainment, impacts on marine organisms from diffuser entrainment
25

26

27

The peer review used, but did not verify, these data, which Poseidon submitted as part of its
applications to the CSLC and RWQCB for a lease amendment and Water Code section 13142.5,
subdivision (b) compliance determination.
See footnote 8 in Table 4.1-6. (175 762 MGD of discharge volume from the proposed modifications
/127 MGD of intake volume from the 2010 Project) x 88255368 fish larvae entrained from the intake as
proposed in 2010). Estimates based on data collected in 2003-2004.
See footnote 9 in Table 4.1-6. (180 782 MGD of discharge volume from the proposed modifications
/127 MGD of intake volume from the 2010 Project) x 88255368 fish larvae entrained from the intake as
proposed in 2010). Estimates based on data collected in 2003-2004.
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would be relatively small. However, iInsufficient information exists to determine whether
the larval entrainment of any special-status species would constitute a “substantial
adverse effect,” and the entrainment would be considered a potentially significant impact
under CEQA. A substantial adverse effect is defined, in part, as one that would
substantially reduce the number or restrict the range of an endangered, rare or
threatened species. As explained by Dr. Raimondi (see Appendix F1), the modeling
approach is not designed to detect species that are rare in the sampling area; rather, it is
designed for species for which sufficient data exist (i.e., observations of that species) to
make robust estimates of proportional mortality. Two features render special-status
species (typically) unfit for evaluation: larvae of special-status species are almost by
definition rare (e.g., giant sea bass) and are sometimes smaller than mesh size used for
sampling (e.g., some stages of black abalone). This means that the absence of such
species from either the formal evaluation process (i.e., the ETM/APF28 modeling) or
from the list of species sampled in the field studies (as in the Huntington Beach
evaluation), should not be taken to indicate that such species would not be entrained.
Therefore, this impact analysis assumes that special-status species, including those
associated with MPAs, may occur within areas at risk of entrainment. In the absence of
information on the larval densities of special-status species at risk of diffuser
entrainment, impacts could be potentially significant.

20

Area of Production Foregone [APF] for Co-located and Stand-Alone Operation

21

A general description of APF is presented in SWRCB 2015a:

22
23
24
25
26
27
28
29
30
31
32

Production forgone is the biological productivity lost when marine life is killed by an
industrial activity. The APF is the amount of area needed to be created in order to
compensate for the lost productivity. APF is calculated by measuring the productivity
forgone for a subset of species, then averaging those measurements together. The
calculation of APF assumes that production forgone for a subset of species is a
representative sample of all species present at that location, even those that are not
directly measured. If the habitat calculated using APF is created or restored, the
habitat will support the species assessed in the analysis as well as other species in
the ecosystem that were not assessed. This means that the average APF for a small
subset of species (e.g., 15-20 species) is characteristic of the much larger community,
even a community comprised of thousands of different types of organisms.

33
34
35
36

Essentially, APF is the area that would need to be added to the system for full
compensation of the ecosystem resources provided by that species, including both the
species itself and its contribution to the ecological community (Raimondi 2011). In this
way, it considers and compensates for all direct and indirect entrainment impacts to all
28

A species-specific APF is the area that would need to be added to the system in order for full
compensation of the ecosystem resources provided by that species, including both the species itself
and its contribution to the ecological community
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organisms in the affected source water body. This includes species that were not
directly measured in sampling and evaluated in modeling, such as special-status
species for the proposed Lease Amendment Project, as described above.

4
5
6
7
8
9
10
11
12

The CSLC contracted with Dr. Peter Raimondi of the University of Santa Cruz to peer
review Applicant-provided information on operational entrainment impacts.29 Dr.
Raimondi estimated entrainment from the proposed intake and discharge modifications,
and provided his expert opinion on population-level impacts of the Lease Modification
Project. Appendix F1 presents Dr. Raimondi’s peer review results, including his
calculation of Dr. Raimondi calculated an APF for the net difference in the amount of
larvae entrained during co-located and stand-alone operations between the 2010
Project and the proposed Lease Modification Project; the results are presented below,
which inform the following operational impact analysis.
Seawater Proposed modifications would result in the same amount of fish
Intake
larvae entrained per year (88,255,368) as the 2010 Project.
CoDischarge Assuming 100 23 percent of the entrained water is subjected to
Located
lethal shear, the proposed modifications would result in
Operation
entrainment of 529 million 121,611,727 fish larvae per year.
Total
Total lethal discharge entrainment volume of 762 175 MGD
equates to an estimated APF of approximately 99 22.81 acres.30
Seawater Proposed modifications would result in approximately
Intake
29,303,290 fewer fish larvae entrained per year (103,303,290 ~74,000,000) than the 2010 pProject. This is a result of the
reduction in intake volume from 152 MGD to 106 MGD.
Discharge Assuming 100 23 percent of the entrained water is subjected to
lethal shear, the proposed modifications would result in
Standentrainment of 543 million 125,086,348 fish larvae per year. This
Alone
is a result of lethal discharge entrainment volume of 782 180
Operation
MGD.
Total
Total of 95,783,058 fish larvae entrained per year (543 million
125,086,348 - 29,303,290) during operation of the project with
proposed modifications. This represents a difference in lethal
volume of 736 134 MGD (782180-46 MGD) and equates to an
estimated APF of approximately 95.921.5 acres.31

29

30

31

The peer review used, but did not verify, these data, which Poseidon submitted as part of its
applications to the CSLC and RWQCB for a lease amendment and section 13142.5, subdivision (b)
compliance determination.
Estimated using: 23.46 acres x (762175 MGD/180 MGD), assuming 100 23 percent of the entrained
water is subjected to lethal shear and based on the relationship between APF values and entrainment
volumes that were calculated directly for standalone operations from MBC 2016 (prepared for
Poseidon).
Based on equation relating APF to entrained volume of water: (17.003 acres APF/106 MGD = X acres
APF/736 134 MGD). APF of 17 acres related to 106 MGD (see Tenera 2015, prepared for Poseidon).
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The goal of compensatory mitigation calculated using APF is to replace the production
forgone that results from operation of the proposed diffuser, thereby ensuring that there
is no net productivity loss once mitigation is taken into consideration. The APFs
presented above were calculated using a 95 percent confidence interval (consistent with
the requirements of the Ocean Plan), which translates to a 95 percent level of certainty
that a mitigation that uses these APF will fully compensate impacts (SWRCB 2015a).

7
8
9
10
11

Various compensatory mitigation options exist. Generally, they can be defined as “inkind” mitigation, which creates or restores habitat to replace organisms that would be
killed with the same type of organisms, or “out-of-kind” mitigation, which would replace
affected organisms with dissimilar ones. For this reason, in-kind mitigation is preferred
to out-of-kind mitigation.

12
13
14
15
16
17

Most in-kind mitigation involves creating or restoring habitat that provides ecological
features (e.g., foraging or reproductive habitat) that would promote production (e.g.,
provide a source of new organisms) to replace the production lost (forgone) because of
a proposed project. Generally, in-kind mitigation can be “on-site” or “off-site.” On-site
mitigation is located as close to the project as possible while avoiding re-entrainment of
new larvae from the mitigation site by the proposed diffuser.

18
19
20
21
22
23
24
25
26
27
28
29

Mitigation using APF is considered fully compensatory when it is (1) created or restored
in a way that is representative of the affected source water body, and (2) when the
restored habitat can operate at a similar level of productivity to comparable natural
habitat for the life of the project. Sampling, and subsequent ETM/APF calculations,
analyzed for the proposed Lease Modification Project on sovereign land offshore
Huntington Beach identified and considered species from open water and soft-bottom
habitats as well as estuarine species. In-kind mitigation to compensate for impacts of
the proposed project would increase production of organisms from these, or more
productive, habitat types. Because many soft-bottom species use estuaries during part
of their life, mitigation for impacts to soft-bottom habitat with estuarine/wetland habitat is
typically considered in-kind mitigation (SWRCB 2015), and is preferred because
estuarine/wetland habitat is more productive than soft-bottom habitat.

30

Diffuser Maintenance

31
32
33
34

Maintenance of the diffuser would entail manually scraping the external diffuser
surfaces with hand tools during quarterly dive inspections and passively sweeping the
biofouling debris from the discharge station. Impacts to marine biological resources from
diffuser maintenance would be negligible.

35

Mitigation Measures

36
37

The following mitigation measure would require compensatory mitigation, in an acreage
determined by APF calculations, for the production foregone due to diffuser entrainment
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mortality of marine organisms, including special-status species. As described above,
APF is the acreage required to compensate for all direct and indirect entrainment
impacts to all organisms in the affected source water body. When implemented
according to the standards described in MM OWQ/MB-7, impacts to special-status
species from diffuser entrainment, including those associated with MPAs, would be less
than significant. In the absence of Santa Ana RWQCB calculations of an APF for all
desalination operations pursuant to its authority under Water Code section 13142.5,
subdivision (b), an APF for diffuser shear impacts has been calculated assuming larvae
in 100 percent of the total volume of dilution water would be exposed to lethal
entrainment (see discussion above). If the Santa Ana RWQCB, at the conclusion of its
Water Code section 13142.5, subdivision (b) analysis, determines that the APF acreage
is less than the acreage provided below, the Commission Executive Officer or her/his
designee, in consultation with RWQCB staff, may reduce the number of acres of
restoration required.

15
16
17
18
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27
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33
34
35
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37
38
39
40
41
42
43
44

MM OWQ/MB-7. Develop and Implement A Diffuser-Operation Marine Life
Mitigation Plan. At least 6 months prior to installation of the discharge diffuser
for the proposed Huntington Beach Desalination Plant, Poseidon shall submit
to the California State Lands Commission (CSLC) staff for approval a DiffuserOperation Marine Life Mitigation Plan (DOMLMP), to be part of the Marine Life
Mitigation Plan required under the Desalination Amendment, as compensatory
mitigation in an amount that is roughly proportional to the marine life impacts
associated with diffuser entrainment. Poseidon shall submit the DOMLMP
concurrently to Santa Ana Regional Water Quality Control Board (RWQCB),
California Department of Fish and Wildlife (CDFW), and California Coastal
Commission (CCC) staffs to facilitate interagency consultation and Plan
development. Poseidon shall subsequently implement the DOMLMP upon
approval by the CSLC staff, in consultation with the Santa Ana Regional Water
Quality Control Board (RWQCB), California Department of Fish and Wildlife
(CDFW), and California Coastal Commission (CCC) staffs. The Plan shall
cover at a minimum the following details.
• The DOMLMP shall provide for the restoration of no less than 22.81 99
acres, for co-located operations which is based on the replacement of the
area of fish production lost (i.e., Area of Production Foregone [APF]) as a
result of adding a diffuser to the discharge pipeline minus any benefits
provided by reducing intake flow and adding wedgewire screens approved
as part of the 2010 Project. If the APF is determined to be less, the
DOMLMP will still provide 22.81 acres of restoration.
• If no co-located operations occur (stand-alone operation only), the amount
of restoration acreage may be reduced to 21.5 95.9 acres but no less.
• The DOMLMP shall define the site or project selection process and
objectives. It shall define the commitment of long-term funding for
restoration and ongoing operation, maintenance, monitoring, and
management of an appropriate wetlands site in Orange County for the life
of desalination operations. The site or sites selected must provide restored
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habitat that can operate at a similar level of productivity to comparable
natural habitat for the life of desalination operations. Sites or projects to be
considered may include Bolsa Chica Lowlands Restoration Project,
Huntington Beach Wetlands, Big Canyon Creek, or other site in Orange
County that is approved by the CSLC Executive Officer, in consultation
with the RWQCB, CDFW, and CCC staffs.

7
8
9
10
11
12
13
14
15
16
17
18
19

The Desalination Amendment requires implementation of a Marine Life Mitigation Plan
to compensate for all entrainment impacts and marine life impacts, including those
within the BMZ. CSLC staff notes that as part of their separate regulatory processes,
the RWQCB (e.g., pursuant to Wat. Code, § 13142.5, subd. (b)), CDFW, CCC, or
NMFS may impose other measures to compensate for impacts associated with full
operation of the HB Desalination Plant or to special-status species. For example, the
RWQCB, in coordination with the SWRCB, is the agency designated under the
Desalination Amendment to determine the best available site, design, technology and
mitigation measures feasible to minimize the intake and mortality of all forms of marine
life. MM OWQ/MB-7 requires that the DOMLMP be developed and implemented in
consultation with the public agencies with jurisdiction and responsibilities for minimizing
and compensating for mortality to marine life. (Neighbors for Smart Rail v. Exposition
Metro Line Constr. Auth. (2013) 57 Cal.4th 439.)

20

Residual Impacts

21
22
23
24
25
26
27

Implementation of the above measure would provide a level of compensatory mitigation
for impacts to marine biological resources from diffuser-related entrainment; however,
because the presence of larvae of special-status species in the impact area is unknown,
impacts to special-status species cannot be assessed and are, therefore, conservatively
assumed to be significant. Given the poorly understood ecological implications of the
proposed diffuser’s potential entrainment of special-status species larvae, the impact
would remain significant and unavoidable.

28

4.1.5 Cumulative Impacts

29
30
31
32
33
34

The 2010 FSEIR concluded that there would not be a significant cumulative effect on
water quality because the development of cumulative projects, in addition to the HB
Desalination Plant, would be regularly subject to application of consistent regulatory
requirements to avoid and reduce significant effects on water quality. The analysis for
this Supplemental EIR has been updated to consider current projects and the location
and effects of the Lease Modification Project.

35
36
37
38

Table 3-1 and Figure 3-1 in Section 3.0, Cumulative Projects, present a list of
cumulative projects within the Lease Modification Project area. The largest and closest
projects to the Lease Modification Project are the HB Energy Project, the Magnolia Oil
Storage Tank Farm Demolition, and the Ascon Landfill Remediation Project. These
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onshore projects have a low likelihood of affecting ocean water quality, given the permit
requirements for stormwater control and their location east of the Pacific Coast
Highway. In addition, Figure 3-2 illustrates other desalination projects that are currently
operating or proposed in California, illustrating the potential for additional projects to
discharge diffused brine to the ocean. The four other Southern California desalination
projects (in addition to the HB Desalination Plant) illustrated in Figure 3-2 as “New and
Expanded Seawater Desalination Facilities,” are spread along about 80 miles of coastline
between Carlsbad and Los Angeles. All desalination projects currently being considered
for permitting in California would also be subject to the Desalination Amendment, which
requires new or expanded seawater desalination plants to use the best available, site,
design, technology, and mitigation measures feasible to minimize intake and mortality of
all forms of marine life. With implementation of these regulations, cumulative impingement,
entrainment, and discharge effluent effects are anticipated to improve over time.
However, tThe Lease Modification Project would result in potentially significant and
unavoidable impacts to water quality due to copper leaching from the wedgewire
screens and to special-status marine organisms from diffuser-related entrainment.
Implementation of MM OWQ/MB-7 would require compensatory mitigation, in an
acreage determined by APF calculations, for the production foregone due to diffuser
entrainment mortality of marine organisms, including special-status species and those
associated with MPAs. APF is the acreage required to compensate for all direct and
indirect entrainment impacts to all organisms in the affected source water body.
Implementation of this mitigation measure would reduce Tthe contribution of the
proposed modifications to these impacts would be less than cumulatively considerable.

24
25
26
27
28
29
30
31
32
33
34

Construction of the Lease Modification Project would result in temporary significant and
unavoidable noise-related impacts to special-status marine mammals during impact pile
driving. Other temporary construction-related impacts to marine organisms would be
less than significant. Although Lease Modification Project construction may coincide
with the construction of local projects and other desalination projects, the nearest
projects would not involve offshore construction. Nonetheless, marine mammals
potentially affected by pile driving are similarly affected by other underwater
disturbances throughout their range. As a result, the Lease Modification Project’s
impacts from impact pile driving would be a substantial contribution this cumulative
impact. The proposed modifications and the cumulative projects would result in a
cumulatively considerable impact.

35

4.1.6 Mitigation Measure/Applicant Proposed Measure Summary

36
37
38

Table 4.1-7 summarizes any mitigation measures or APMs identified in this
Supplemental EIR, or those adopted for the 2010 Project if also applicable, to reduce or
avoid potential significant impacts associated with the Lease Modification Project.
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Table 4.1-7. Impact and MM/APM Summary
Impact

MM/APM
2010 Project
No significant impacts to ocean water quality and marine biological resources were identified
in the 2010 FSEIR and no mitigation measures were required
Lease Modification Project
OWQ/MB-1: Impact to Ocean Water
APM-1: Offshore Construction BMPs to Protect
Quality of Lease Modification Project
Water Quality
Construction Activities
APM-2: Turbidity Minimization and Monitoring Plan
APM-3: Spill Prevention and Response Plan
APM-4: Workers Educational Training
No new mitigation measures recommended
OWQ/MB-2: Impact to Special Status
APM-3: see above
Species Populations of Intake Screen
APM-4: see above
and Diffuser Installation (Not Including
APM-5. Sensitive Marine Species Monitoring and
Underwater Noise)
Best Management Practices (BMPs) to Protect
Marine Biological Resources
APM-6. Anchoring, Riprap Reconfiguration, and
Dredging Plan and Preclusion Area Map
No new mitigation measures recommended
OWQ/MB-3: Impact to Special Status
APM-5: see above
Species Populations and Movement of
MM OWQ/MB-3a: Vibratory Pile Driving
Marine Mammal Species as a Result of
MM OWQ/MB-3b: Pile Driving Work Windows
Underwater Noise during Construction
MM OWQ/MB-3c: Soft Start
OWQ/MB-4: Spread of Invasive and Non- MM OWQ/MB-4: Prevent Introduction of Invasive
Native Marine Species in the Ocean
Non-Native Species
OWQ/MB-5: Impact to Ocean Water
APM-1: see above
Quality from Wedgewire Screen and
APM-2: see above
Diffuser Operation and Maintenance
APM-8: Composition and Maintenance of
Wedgewire Screens
No new mitigation measures recommended
OWQ/MB-6: Impact to Special Status
APM-1: see above
Species Populations of Intake Flow
APM-2: see above
Reduction (Compared to 2010 Project)
APM-4: see above
and Use and Maintenance of Wedgewire APM-5: see above
Screens
APM-6: see above
No new mitigation measures recommended
OWQ/MB-7: Impact to Special Status
MM OWQ/MB-7: Develop and Implement A
Species Populations of Diffuser
Diffuser-Operation Marine Life Mitigation Plan.
Operation
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In 2010, the City of Huntington Beach (City), as lead agency under the California
Environmental Quality Act (CEQA), analyzed visual impacts associated with
construction and operation of the Huntington Beach Desalination Plant (HB Desalination
Plant or 2010 Project) in Sections 4.7 (Aesthetics/Light and Glare) and 4.9
(Construction-Related Impacts) of its certified Final Subsequent Environmental Impact
Report (2010 FSEIR). In 2016, Poseidon Resources (Surfside) LLC (Poseidon)
submitted an application to the California State Lands Commission (CSLC) to amend
Lease PRC 1980.1 to install, operate, and maintain wedgewire screens and a multiport
diffuser on the offshore ends of the existing AES Huntington Beach Generating Station
(HBGS) seawater intake and discharge pipelines (hereinafter referred to as the Lease
Modification Project). This Supplemental EIR analyzes impacts to aesthetics associated
with the proposed Lease Modification Project activities for the following reasons.

14
15

•

The 2010 Project did not include the offshore construction activities that are
contemplated in Poseidon’s 2016 application.

16
17

•

The 2010 FSEIR did not address potential impacts to aesthetics associated with
construction in the Pacific Ocean offshore the City and Huntington State Beach.

18
19
20
21
22
23

Section 4.2 describes the aesthetic qualities of the Lease Modification Project area,
evaluates the type and significance of potential impacts based on anticipated changes
to existing conditions, and recommends measures if necessary to avoid or reduce
significant impacts. The impact area evaluated includes areas near the seaward end of
PRC 1980.1 where subsurface anchoring, dredging, riprap reconfiguration, and piledriving activities are proposed.

24

4.2.1

Environmental Setting

25

4.2.1.1

Existing Setting

26
27
28
29
30
31
32
33
34
35
36

Ocean views from the coastal areas of the City represent a valued and popular scenic
resource. These areas include a recreational pier, a marina, a wildlife preserve, an 8mile biking, inline skating, jogging, and walking trail that runs parallel to the Pacific
Ocean and along the ocean side of Pacific Coast Highway (PCH; State Route [SR] 1),
and “8.5 miles of wide, spacious beaches where in the summer, large crowds gather to
watch the special events” (City of Huntington Beach 2017b). Publicly accessible coastal
areas onshore of the construction area include: Huntington State Beach (0.3 mile
away); Huntington City Beach (0.7 mile distant); Magnolia Marsh along the southeast
border of the HBGS, which is one of four areas of wetlands making up the Huntington
Beach Wetlands complex; and the Huntington Beach Pier (approximately 1.6 miles
northwest of the Lease Modification Project site).
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Potential impacts to visual quality are associated with offshore construction equipment
and activities. Construction would occur above the submerged ends of the HBGS
pipelines near the seaward end of the 11.78-acre lease parcel (PRC 1980.1) at a depth
of approximately 33 feet mean lower low water. Figure 4.2-1 (Figure 4.7-4 from the 2010
FSEIR) shows views from the proposed onshore HB Desalination Plant to the offshore
area, which appears as a small patch of water indistinguishable from the ocean. Work
would be performed from a 180-ton derrick barge anchored above the HBGS discharge
and intake pipeline risers (towers) during diffuser and wedgewire screen installation.
Two barges would be onsite if the diffuser and screens are installed concurrently
(approximately 3 months); separately, the diffuser and screens would be installed in
about 2 months and 3 months, respectively. Smaller boats would deliver crew and
supplies during construction and be onsite during future maintenance activities.

13
14

Short-term construction activities would be distantly visible from onshore beaches and
the Huntington By-The-Sea Mobile Home Park adjacent to the HBGS.

15

4.2.1.2

16
17
18
19
20
21
22
23
24
25
26
27
28

The visual resources of an area consist of the features of its landforms, vegetation,
water surfaces, and cultural modifications (physical changes caused by human
activities) that give the landscape its aesthetic qualities. Landscape features, naturally
appearing or otherwise, form the overall impression of an area. This impression is
referred to as “visual character or quality.” Visual character is studied as a point of
reference to assess whether a given project would appear compatible with the
established features of the setting, or would contrast noticeably and unfavorably with
them. Existing landforms, water surfaces, vegetation, and cultural modifications are
treated as an established part of the setting if they reflect how the landscape was
formed (i.e., ecological processes versus human activities), how it functions (i.e., as part
of an urban versus agricultural context), and how it is structured (e.g., “patterns” of
development, such as irrigated croplands versus the natural mosaic of grasslands and
woodlands).

29
30
31
32
33
34
35
36
37
38

Visual resources also have a social setting, which includes a viewer’s expectations,
activities, awareness, values, and goals regarding visual quality. This social setting is
addressed as “visual sensitivity,” the relative degree of public interest in visual
resources and concern over adverse changes in the quality of that resource (Bureau of
Land Management 1986). Public sensitivity is not always related to obvious aesthetic
appeal. For example, the Federal Highway Administration has determined visual quality
to be the favorable or unfavorable response that viewers have to their environment
(U.S. Department of Transportation [DOT] 2015). As applied to visual impact analyses,
“sensitivity” refers to public attitudes about specific views, or interrelated views, and is a
key factor in assessing how important and significant a visual impact may be.

Sensitivity of Critical Public Views
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Figure 4.2-1. Desalination Facility Visual Simulation (2010 FSEIR Figure 4.7-4)

Source: 2010 FSEIR
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In the following analysis, the environmental setting for aesthetics is determined by the
Lease Modification Project’s Area of Visual Effect (AVE), or the area in which the project
would be visible. Two components of the AVE are: (1) the sensitivity of critical public
views that would be most affected by project actions (e.g., views with the greatest
intensity of potential impact due to viewer proximity to the project, project visibility, and
duration of the affected view); and (2) the Visual Modification Class (VMC), which is a
measure of the existing visual conditions of the AVE and the extent to which alterations
within the AVE would be noticeable to the public. The importance of the affected
landscape is inferred from the following indicators of sensitivity. The current visual
quality of the physical environment is described as its existing visual condition, which is
defined in terms of the four VMCs noted in Table 4.2-1.
Table 4.2-1. Visual Modification Class (VMC) Definitions
VMC
Definition
1 Not Noticeable. Changes in the landscape are within the field of view but generally
would be overlooked by all but the most concerned and interested viewers; they
generally would not be noticed unless pointed out (inconspicuous because of such
factors as distance, screening, low contrast with context, or other features in view,
including the adverse impacts of past activities).
2 Noticeable, Visually Subordinate. Changes in the landscape would not be over-looked
(noticeable to most without being pointed out); they may attract some attention but do
not compete for it with other features in the field of view, including the adverse impacts
of past activities. Such changes often are perceived as being in the background.
3 Distracting, Visually Co-Dominant. Changes in the landscape compete for attention
with other features in view, including the adverse impacts of past activities (attention is
drawn to the change about as frequently as to other features in the landscape).
4 Visually Dominant, Demands Attention. Changes in the landscape are the focus of
attention and tend to become the subject of the view; such changes often cause a
lasting impression on the affected landscape.

12
13
14
15
16
17
18

High Sensitivity. High sensitivity suggests that at least some part of the public is likely
to react strongly to a threat to visual quality. Concern is expected to be great because
the affected views are rare, unique, or in other ways are special to the region or locale.
A highly-concerned public is assumed to be more aware of any given level of adverse
change and less tolerant than a public that has little concern. A small modification of the
existing landscape may be visually distracting to a highly sensitive public and
represents a substantial reduction in visual quality.

19
20
21
22
23

Moderate Sensitivity. Moderate sensitivity suggests that the public would probably
voice some concern over substantial visual impacts. Often the affected views are
secondary in importance or are similar to others commonly available to the public.
Noticeably adverse changes would probably be tolerated if the essential character of
the views remains dominant.
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Low Sensitivity. Low sensitivity is considered to prevail where the public is expected to
have little or no concern about changes in the landscape. This may be because the
affected views are not “public” (not accessible to the public) or because there are no
indications that the affected views are valued by the public. For instance, little public
concern for aesthetics is assumed to pertain to views from industrial, commercial, and
purely agricultural areas, although agricultural areas in general are prized for their open
space value, and views of such are highly sensitive. Visual sensitivity is low for views
from all sites, areas, travel routes, and sections of travel routes not identified as
moderate or high in sensitivity.
Determining the Area of Visual Effect

10

4.2.1.3

11
12
13
14

In order to determine the visual quality of the Lease Modification Project area, a range
of public views has been identified that may be affected during construction. Viewpoints
(areas from which construction would be visible) presented in Table 4.2-2 represent
areas that are accessible to the public and/or are recognized for their aesthetic values.
Table 4.2-2. Critical Public Views Near Lease Modification Project
Site

Sensitivity VMC
Level
Class
High
2

Huntington State Beach. This recreational area within the City of
Huntington Beach is recognized for its sweeping ocean views and its free
public amenities. The State Beach adjacent to the HBGS is the nearest
onshore location (0.3 mile) to the offshore lease area where installation of
the screens and diffuser would occur. Views from the State Beach
seaward belong to the high sensitivity classification because of the site’s
specific nature as a designated area for aesthetic and recreational
purposes with scenic vistas to the seaward; and because a threat to visual
quality would likely be met with a strong reaction from the public. Several
elements visible from Huntington State Beach must be looked at
cumulatively when analyzing visual quality, and these existing elements
are “Noticeable, Visually Subordinate” within the Lease Modification
Project area’s environmental setting. Built features visible from the State
Beach include industrial areas such as the HBGS, residences at the
Huntington By-The-Sea Mobile Home Park, and built recreational features
within the State Beach that are congruous with the State Beach’s public
use (e.g., lifeguard towers).
Magnolia Marsh. The Huntington Beach Wetlands Conservancy
Moderate
(Conservancy) manages the Magnolia Marsh along the southeast border
of the HBGS. Conservancy facilities also include an interpretive and
education center and a regional wildlife care facility. Magnolia Marsh is
designated as the Conservancy’s primary area for interpretive trail use and
ecotourism. Visitors to the marsh use the observation deck at the
northwest corner of the marsh; this observation deck also has views of the
ocean to the west including the Lease Modification Project area. Views
from Conservancy facilities seaward belong to the moderate sensitivity
classification due to this site’s location adjacent to industrial facilities (the
Final Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

2

October 2017
Page 4-75

4.2 Aesthetics/Light and Glare

Table 4.2-2. Critical Public Views Near Lease Modification Project
Site

Sensitivity VMC
Level
Class

operating HBGS) and views of the Pacific Coast Highway (PCH) between
the observation deck and ocean. Additionally, the predominant focus of
viewers is of the marsh to the east and southeast, not directly toward the
ocean. Several elements visible from Conservancy facilities must be
looked at cumulatively when analyzing visual quality, and these existing
elements are “Noticeable, Visually Subordinate” within the Lease
Modification Project area’s environmental setting (VMC-2). Built features
visible from Conservancy facilities include industrial areas such as the
HBGS, traffic along PCH, and the highway infrastructure itself.
Huntington City Beach and Huntington Beach Municipal Pier.
Huntington City Beach is a 3.5-mile stretch of public beach adjacent to
downtown Huntington Beach. Near the center of the length of this beach is
the Huntington Beach Pier; this area near the pier is where beachgoer
density is highest on any given day. The beach and pier are used by sport
fishermen, pedestrians and sightseers, surfers and other recreationists.
Tourist-oriented uses include a restaurant and shops. The U.S. Open of
Surfing is an annual event held the last week of July and often into the first
week of August than can attract up to 500,000 visitors. Views from
Huntington City Beach and Huntington Beach Municipal Pier seaward
belong to the high sensitivity classification because of the site’s specific
nature as a designated area for aesthetic and recreational purposes with
scenic vistas to the seaward. The Huntington Beach Municipal Pier is an
icon of the city and a popular tourist destination; any threat to visual
quality would most likely be met with a strong reaction from the public.
Several elements visible from Huntington State Beach must be looked at
cumulatively when analyzing visual quality, and these existing elements
are “Distracting, Visually Co-Dominant” within the Lease Modification
Project area’s environmental setting (VMC-3). Views of the ocean are
mostly unobstructed by development with the exception of boats and oil
platforms, which are regularly visible in the area.

High

3

1

4.2.2

Regulatory Setting

2
3
4
5
6

Appendix A summarizes relevant federal and state regulations related to aesthetics and
visual quality. The local regulatory setting related to aesthetics/light and glare and
protecting coastal views, which was not included in the 2010 FSEIR, is summarized
below for reference although the Lease Modification Project would occur offshore within
the CSLC’s jurisdiction.

7
8
9
10
11

General Plan goals, objectives, and policies pertaining to visual and aesthetic resources
in general, development in areas designated as Public, and development in the Coastal
Zone are included in the Coastal Element of the General Plan (City of Huntington Beach
2001) to guide development for its portion of the Coastal Zone. The Coastal Element
includes the following provisions related to aesthetics, light, and glare:
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•

C 4.1.1. The scenic and visual qualities of coastal areas shall be considered and
protected as a resource of public importance. Permitted development shall be
sited and designed to protect public views to and along the ocean and scenic
coastal areas.

5
6

•

C 4.1.4. Preserve skyward, night time views through minimization of lighting
levels along the shoreline.

7
8
9
10
11
12

The General Plan Land Use Element, Urban Design Element, Circulation Element,
Utilities Element, and Environmental Resources/Conservation Element also contain
goals, objectives, and policies that address aesthetics. Titles 21, 22, 23, and 24 of the
City’s Zoning and Subdivision Ordinance contain development and design standards that
are applicable to preserving and enhancing public visual resources onshore within the
City’s Local Coastal Program (LCP) jurisdiction.

13

4.2.3

14
15
16
17

The criteria for determining the significance of impacts for this analysis are the same
that were used in the 2010 FSEIR to evaluate impacts to Aesthetics/Light and Glare,
and are based on the State CEQA Guidelines Appendix G Checklist, specifically if the
Lease Modification Project would:

Significance Criteria

18

a) have a substantial adverse effect on a scenic vista

19
20

b) substantially damage scenic resources, including, but not limited to, trees, rock
outcroppings, and historic buildings within a state scenic highway

21
22

c) substantially degrade the existing visual character or quality of the site and its
surroundings

23
24

d) create a new source of substantial light or glare that would adversely affect day
or nighttime views in the area

25

4.2.4

26

2010 PROJECT

27
28
29
30

In 2010, the CSLC, as a CEQA responsible agency, amended PRC 1980.1 to authorize
HB Desalination Plant co-located and stand-alone operations on sovereign land for the
remaining 20-year lease term (through August 7, 2026). The CSLC adopted the
following Findings for aesthetics and light and glare (Item 62, October 29, 2010).

31
32
33
34

•

Environmental Impact Analysis and Mitigation

The [2010 Project] is not anticipated to create significant impacts to aesthetics or
visual character. Regardless, mitigation measure ALG-1 has been incorporated
into the SEIR to further reduce this already less than significant impact. Less
than significant impact with mitigation.
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•

The [2010 Project] is not anticipated to create significant impacts related to light
and glare. Regardless, mitigation measure ALG-2 has been incorporated into the
SEIR to further reduce this already less than significant impact. Less than
significant impact with mitigation.

The City and CSLC also adopted a Mitigation Monitoring Program (MMP) as part of
their respective discretionary actions. Four mitigation measures (MMs) in the MMP
addressed aesthetic impacts, including two MMs for construction (CON) activities:

8

•

2010 MM CON-17 (Security Fencing and Construction Site Maintenance)

9
10

•

2010 MM CON-18 (Distance of Construction Activities and Equipment from
Adjacent Residential Areas)

11

•

2010 MM ALG-1 (Design Details to Minimize Visual Impacts)

12

•

2010 MM ALG-2 (Lighting Plan)

13

SWRCB FINAL SUBSTITUTE ENVIRONMENTAL DOCUMENT (SED)

14
15
16
17
18
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20

In its Final Staff Report Including the Final Substitute Environmental Documentation
Amending the Ocean Plan Addressing Desalination Facility Intakes, Brine Discharges,
and the Incorporation of Other Non-Substantive Changes, the SWRCB (2015a)
identified potentially significant impacts to aesthetics related to the installation of intake
and outfall structures in offshore waters (onshore activities are not discussed here),
including the following impacts and guidance on mitigation measures if such impacts
are found to be significant.
Impact
Construction activities related to the
installation of intake and outfall structures:
• May have a substantial adverse effect on a
scenic vista
• May substantially degrade the existing
visual character or quality of the site and its
surroundings.

Mitigation Measures
Limit construction to spring, fall, and winter
weekdays to avoid disrupting recreational,
pleasure boating or site-seeing activities
associated with the summer tourist season

21

ENVIRONMENTAL IMPACT ANALYSIS – LEASE MODIFICATION PROJECT

22
23
24
25
26
27

Proposed Lease Modification Project elements consist of offshore construction activities
required to install wedgewire screens and a multiport diffuser on the HBGS pipelines,
reduction in seawater intake volume (to 127 MGD for co-located and 106.7 MGD for
stand-alone) through the new screens, and operation and maintenance of the screens
and diffuser. Table 4.2-3 at the end of this section summarizes potential impacts and
proposed mitigation measures.
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Use of a 180-ton derrick barge and support tugboats and other vessels would create
temporarily visually negative impacts (Less than Significant).

4

Impact Discussion

5
6
7
8
9
10
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12

The City’s beaches, coastal wetlands, and pier draw visitors year-round. The City is also
known for hosting large crowds to watch special events such as the US Open of
Surfing, billed as “the world's largest surf competition and lifestyle festival [where] over
half a million people cruise the sand on the south side of the Huntington Beach Pier for
nine free fun-filled days” (Surf City USA 2017). The proposed construction activity,
however, is not likely to significantly affect the existing visual character or quality of the
site and its surroundings given its relatively small footprint, distance from shore, and the
presence of other vessels and oil platforms on the horizon.

13
14
15
16
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The visual impact of the Lease Modification Project during the construction phase would
be related to the presence of the 180-ton derrick (crane) barge, tugboats, and supply
and crew boats offshore Huntington State Beach. The construction zone is very small
relative to the expanse of ocean views from onshore, and construction activities would
be short-term: 2 to 5 months total depending on whether construction periods overlap or
occur at different times. Diffuser and wedgewire screen installation would be performed
from the barge anchored above the HBGS discharge and intake pipeline risers (towers).
Two barges would be onsite if the diffuser and screens are installed concurrently
(approximately 3 months); separately, the diffuser and screens would be installed in
about 2 months and 3 months, respectively. Smaller boats would deliver crew and
supplies during construction and be onsite during future maintenance activities.

24
25
26
27
28
29
30
31
32
33
34
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36

Underwater construction on the multiport diffuser, wedgewire screens and existing
riprap surrounding the pipeline risers (towers) would not be visible from shore. Figure
4.2-1 (Figure 4.7-4 from the 2010 FSEIR) shows views from the proposed onshore HB
Desalination Plant to the offshore construction area, which appears as a small patch of
water indistinguishable from the ocean. Short-term construction activities would be
distantly visible from onshore beaches and the Huntington By-The-Sea Mobile Home
Park adjacent to the HBGS. SR 1, the nearest highway to the offshore work site, is not a
designated scenic highway in this area (California Division of Tourism 2017). Boats and
oil platforms are regularly visible in the area, and the temporary presence of a
construction barge and vessels in offshore waters would normally not compromise
scenic vistas from shore. Marine vessels traveling to and from the Port of Long Beach
for Lease Modification Project-related activities would overlap with other normal ongoing
marine traffic in to and out of the Port.

37
38

Offshore construction using marine vessels would not generate significant visual
impacts to Huntington State Beach, Magnolia Marsh, or Huntington City Beach/
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Huntington Municipal Pier (see Table 4.2-2) or to residents of the Huntington-By-TheSea Mobile Home Park. Lease Modification Project operations would have no long-term
visual impact since the screens and diffuser would be submerged. Maintenance of the
screens would require inspection dives conducted at 2-week intervals during the first
few months and quarterly every other month thereafter; maintenance activities would be
completed within at most 10 hours for each trip, depending on the type of wedgewire
screen installed, and would involve one service boat each time maintenance is
performed. Air-burst cleaning vessels may be used if the screens are do not fully selfcleaning or cannot be cleaned by divers. Similar to construction, the temporary
presence of service boats for maintenance activities would not substantially
compromise scenic vistas because boats are regular features of the visual environment
in this area. Therefore, impacts would be less than significant.

13

Mitigation Measures

14
15

No significant impacts are identified for this impact; no mitigation measures are
required.

16
17

Nighttime Illumination

18
19

Nighttime illumination could cause temporary adverse visual impacts (Less than
Significant with Mitigation).

20

Impact Discussion

21
22
23
24
25
26
27
28
29
30
31

Lease Modification Project construction would occur only during daylight hours.
Although boats are features of the existing visual environment, nautical safety and
security lights are required on the barge(s) that are moored overnight at the offshore
construction site fFor the duration of construction, the barge(s) moored overnight at the
offshore construction site will have nighttime nautical and security lights as required.
Lease PRC 1980.1 already includes a lease condition related to onshore lighting, and a
similar measure for offshore lights is feasible. Because the wedgewire screens and
diffuser would be submerged, there would be no permanent light sources or potential to
create any new source of glare. Maintenance of the offshore structures would also be
performed during daylight hours. Therefore, impacts associated with light or glare would
be less than significant with mitigation.

32

Mitigation Measures

33
34
35
36

Of the four adopted mitigation measures (two construction and two operations) related
to aesthetic impacts, three apply only to onshore activities. The fourth measure (2010
MM ALG-2) could be adapted to apply to offshore installation of the wedgewire screens
and diffuser.
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2010 MM ALG-2. The Applicant shall submit a lighting plan to be reviewed and
approved by the City. The plan shall:
• Specify that light intensity for outdoor lighting shall be limited to that
necessary for adequate security and safety
• Demonstrate that outside lighting shall be directed to prevent spillage onto
adjacent properties

7
8

Implementation of MM ALG-2a would complement 2010 MM ALG-2 by addressing
construction barge lighting.

9
10
11
12
13
14

MM ALG-2a: Lighting Plan (Offshore Waters). The Applicant shall add an
addendum to the Huntington Beach Desalination Plant lighting plan to specify
that outdoor light intensity on construction barges anchored or moored
overnight at the offshore Lease Modification Project site shall be limited to
nautical lights necessary for vessel safety and that barge security lighting shall
be shielded where feasible or directed downwards.

15

4.2.5

Cumulative Impacts

16
17
18
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The 2010 FSEIR concluded that the HB Desalination Plant would not generate
cumulatively significant aesthetic impacts within the surrounding area because the site
design features and park improvements included in the development of the 2010 Project
and/or cumulative projects would prevent or offset any potential impacts to scenic
resources. The analysis for this Supplemental EIR has been updated to consider
current projects and the location of the Lease Modification Project.

22
23
24
25
26
27
28
29
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31
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33
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Due to its the offshore location of the Lease Modification Project, submerged nature of
the physical improvements, small construction zone, short-term construction period, and
infrequently required maintenance activities, impacts to visual resources would be less
than significant as discussed above. Barges moored offshore for the short duration of
construction, including nautical safety lighting on those barges, could minimally change
the aesthetic character of the area and introduce a new source of lighting that would be
addressed by implementation of MM ALG-2a. Nighttime vessel lighting is the only
activity in the cumulative impact study area (see Table 3-1, Relevant Cumulative
Projects in HB Desalination Plant Area, in Section 3, Cumulative Projects) with impacts
similar to the Lease Modification Project, in part because onshore projects would
conform to local and regional standards for aesthetics, light, and glare. Therefore, the
Lease Modification Project would not contribute to a cumulatively considerable adverse
impact with respect to aesthetics, light, and glare when considered with other everyday
sources of light and visual components in the area and when the short-term, temporary
nature of the construction and operational activities is considered. No mitigation is
required.
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4.2.6

Mitigation Measure/Applicant Proposed Measure Summary

2
3
4

Table 4.2-3 summarizes any mitigation measures or Applicant Proposed Measures
(APMs) identified in this Supplemental EIR, or those adopted for the 2010 Project if also
applicable, to reduce or avoid potential significant impacts to aesthetics.
Table 4.2-3. Impact and MM/APM Summary
Impact

MM/APM
2010 Project
No significant impacts to aesthetics were identified. Mitigation measures required in the 2010
FSEIR addressed onshore construction and operation activities.
• 2010 MM CON-17 (Security Fencing and Construction Site Maintenance)
• 2010 MM CON-18 (Distance of Construction Activities and Equipment from Adjacent
Residential Areas)
• 2010 MM ALG-1 (Design Details to Minimize Visual Impacts)
• 2010 MM ALG-2 (Lighting Plan)
Lease Modification Project
ALG-1: Visual Impacts from Offshore
None recommended No new mitigation
Construction Activities
measures recommended
ALG-2: Creation of New Sources of Substantial MM ALG-2a: Lighting Plan (Offshore
Light or Glare such as Nighttime Illumination
Waters)
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In 2010, the City of Huntington Beach (City), as lead agency under the California
Environmental Quality Act (CEQA), analyzed impacts to air quality associated with
construction and operation of the Huntington Beach Desalination Plant (HB Desalination
Plant or 2010 Project) in Sections 4.4 (Air Quality) and 4.9 (Construction-Related
Impacts) of its certified Final Subsequent Environmental Impact Report (2010 FSEIR).
In 2016, Poseidon Resources (Surfside) LLC (Poseidon) submitted an application to the
California State Lands Commission (CSLC) to amend Lease PRC 1980.1 to install,
operate, and maintain wedgewire screens and a multiport diffuser on the offshore ends
of the existing AES Huntington Beach Generating Station (HBGS) seawater intake and
discharge pipelines (hereinafter referred to as the Lease Modification Project). This
Supplemental EIR analyzes impacts to air quality associated with the proposed Lease
Modification Project activities for the following reasons.

14
15

•

The 2010 Project did not include the offshore construction activities that are
contemplated in Poseidon’s 2016 application.

16
17

•

The 2010 FSEIR did not address additional offshore air emissions associated
with construction activities in the Pacific Ocean.

18
19
20
21
22
23
24

Section 4.3 describes air quality in the Lease Modification Project area, evaluates the
type and significance of potential impacts based on anticipated changes to existing
conditions, and recommends measures if necessary to avoid or reduce significant
impacts. Impacts associated with greenhouse gas (GHG) emissions are addressed in
Section 4.6, Greenhouse Gas Emissions. The impact area evaluated includes areas
near the seaward end of PRC 1980.1 where anchoring, dredging, riprap reconfiguration,
and pile-driving activities are proposed and along construction vessel routes.

25

4.3.1

26
27
28
29
30
31
32
33
34

Lease Modification Project activities would occur within the South Coast Air Basin
(SCAB), which is under the jurisdiction of the South Coast Air Quality Management
District (SCAQMD). The SCAB includes the urbanized areas of Los Angeles, Riverside,
San Bernardino, and Orange counties and the ocean offshore of the South Coast. The
nearest residential area is the Huntington By-The-Sea Recreational Vehicle (RV) Park,
located approximately 0.55 mile inland from the offshore construction site. The
description of the air quality and air resources at and around the proposed 13-acre
desalination facility has not changed since the 2010 FSEIR, although attainment
designations for certain pollutants have changed, as shown in Table 4.3-1.

Environmental Setting
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Table 4.3-1. South Coast Air Basin Attainment Designations (2016)
Pollutant
Ozone (8-hour)
PM10
PM2.5
CO
NO2
SO2

Federal Designation
Nonattainment (Extreme)
Attainment (Maintenance)
Nonattainment (Serious)
Attainment (Maintenance)
Unclassifiable/Attainment
Unclassifiable/Attainment

State Designation
Nonattainment
Nonattainment
Nonattainment
Attainment
Attainment
Attainment

Source: SCAQMD 2016b.
Acronyms: CO = carbon monoxide, NO2 = nitrogen dioxide, PM = particulate matter, PM2.5 = PM less
than 2.5 microns in diameter, PM10 = PM less than 10 microns in diameter, SO2 = sulfur dioxide.

1

4.3.2

Regulatory Setting

2
3
4
5
6
7
8
9
10
11
12

Appendix A summarizes relevant federal and state regulations related to air quality. One
regional air quality management plan has changed since the 2010 FSEIR was certified:
the SCAQMD Vision for Clean Air: A Framework for Air Quality and Climate Planning. In
2012 and in 2016, the SCAQMD released and updated the regional planning framework
that combines air pollution control strategies with climate goals; future emissions
controls assumed that the future transportation fleet would become more reliant on
electric power (SCAQMD 20122016a). The SCAQMD is developing an adopted the
update to the Air Quality Management Plan for approval in March 2017. While reducing
NOx emissions remains a primary focus of the plan, Ddesalination facilities, the region’s
water supply, and energy used for water supplies are not specifically mentioned in the
current plan (SCAQMD 20122016a).

13

4.3.3

14
15
16
17

The criteria for determining the significance of impacts for this analysis are the same
that were used in the 2010 FSEIR to evaluate air quality impacts, and are based on the
State CEQA Guidelines Appendix G Checklist, specifically if the Lease Modification
Project would:

Significance Criteria

18

•

Conflict with or obstruct implementation of the applicable air quality plan

19
20

•

Violate any air quality standard or contribute substantially to an existing or
projected air quality violation

21
22
23
24
25

•

Result in a cumulatively considerable net increase of any criteria air pollutant for
which the project region is nonattainment under applicable National Ambient Air
Quality Standards (NAAQS) or California Ambient Air Quality Standards
(CAAQS) (including releasing emissions that exceed quantitative thresholds for
ozone precursors)

26

•

Expose sensitive receptors to substantial pollutant concentrations

27

•

Create objectionable odors affected a substantial number of people
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Thresholds of Significance

1

4.3.3.1

2
3
4
5
6
7
8

Project-related emissions are quantified in this analysis and compared against
significance thresholds established by the local air quality management district as
recommended for use in the CEQA process. The SCAQMD Air Quality Analysis
Handbook includes guidelines for assessing potential impacts to regional criteria air
pollutants, localized air pollutant concentrations, toxic air contaminant levels, and odors.
These thresholds are designed to identify when a project could create a violation of an
ambient air quality standard or contribute substantially to an existing air quality violation.

9
10
11
12
13

According to SCAQMD (2015) recommendations, an impact to regional air quality is
considered significant if the mass of emissions exceeds the standards in Table 4.3-2.
For comparison, Table 4.3-2 also provides criteria air pollutant emissions during
construction of the offshore intake and diffuser system, and Lease Modification Project
operations and maintenance (discussed below).
Table 4.3.2. SCAQMD Thresholds and Estimated Emissions
SCAQMD Thresholds
NOx
VOC
PM10 PM2.5
CO
Regional daily construction-phase activity
100
75
150
55
550
thresholds
Regional daily operation-related activity
55
55
150
55
550
thresholds
Localized Significance Threshold (at 500 m) 219
–
135
76
–
Lease Modification Project Daily Maximum Construction-Phase Emissions
Screen and Diffuser Construction
73.85 6.71
4.26
2.13
34.52
Lease Modification Project Daily Maximum Operation and Maintenance Emissions
Screen and Diffuser O & M
6.38
1.16
0.29
0.22
5.19

SOx
150
150
–
0.15
0.01

Source: SCAQMD (2015); Dudek (2017)
Notes: All measurements in pounds per day (lb/day)
Acronyms: “—“ = no applicable threshold, m = meter, CO= carbon monoxide, NOx = nitrogen oxides, PM
= particulate matter, PM2.5 = PM less than 2.5 microns in diameter, PM10 = PM less than 10 microns in
diameter, SOx = sulfur oxides, VOC = volatile organic compound.

14
15
16
17
18
19
20
21
22

The SCAQMD (2008) localized significance thresholds are for CEQA agencies to use in
determining whether mass emissions rates would likely cause a localized impact to
ambient air quality. These localized thresholds (1) represent the maximum emissions
that are not expected to cause or contribute to an exceedance of the most stringent
applicable federal or state ambient air quality standards, and (2) vary depending on the
air district–defined source-receptor area (SRA), which is SRA 18 for Huntington Beach
(SCAQMD 2009b). For areas within 500 meters of any 1-acre construction spread, the
localized air pollutant concentrations resulting from the construction emissions could
cause a significant impact if the daily mass of emissions exceeds the standards above.
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Analysis Methodology

1

4.3.3.2

2
3
4
5
6
7
8
9

Short-term construction-related emissions of criteria air pollutants, including ozone
precursors, are quantified based on the anticipated construction schedule, activity
duration, and equipment types to be used (Dudek 2017). Limited activities at the Port of
Long Beach (POLB) would include equipment to load the construction barge (forklift,
wheel loader, and crane), construction worker vehicles, and potentially off-site haul
trucks. Offshore activities involve three different types of vessels: a work boat or utility
boat, crew boat, and a tug boat used at the beginning and end of construction to
position a barge. Onsite construction emissions also include a crane on the barge.

10
11
12
13
14
15

The emissions-estimating software California Emissions Estimator Model (CalEEMod)
Version 2012.3.2.2 2016.3.1 is used for onshore sources, and emissions estimates are
developed for commercial harbor craft sources, assuming the different levels of daily
activities for each of the construction phases (Dudek 2017). Emissions due to longerterm operation and maintenance trips are quantified separately. The resulting maximum
rates of daily emissions are compared with the significance criteria.

16

4.3.4

17

2010 PROJECT

18
19
20
21
22
23
24
25
26

The 2010 FSEIR concluded that (1) impacts from all criteria air pollutant emissions
during operations, and some criteria air pollutant emissions during construction, would
be less than significant, and (2) even with incorporation of mitigation measures, there
would be a significant and unavoidable impact from other emissions during construction
of the HB Desalination Plant and pipelines. In 2010, the CSLC, as a CEQA responsible
agency, amended PRC 1980.1 to authorize HB Desalination Plant co-located and
stand-alone operations on sovereign land for the remaining 20-year lease term (through
August 7, 2026). The CSLC adopted the following Findings for air quality (Item 62,
October 29, 2010).

Environmental Impact Analysis and Mitigation

27
28
29

•

The [2010 Project] will not result in significant impacts in regards to mobile
source emissions or create a [Carbon Monoxide (CO)] Hotspot. Less than
significant impact.

30
31
32

•

The [2010 Project] would not result in significant air quality impacts in regards to
electricity consumption as part of the proposed project under the co-locating
scenario or the stand-alone operating condition. Less than significant impact.

33
34

•

The [2010 Project] will not conflict with local and regional air quality planning
documents. Less than significant impact.

35
36
37

•

The [2010 Project] may have adverse short-term construction related impacts,
both individually and cumulatively, in regards to air quality. Changes or
alterations have been required in, or incorporated into, the project that avoid or
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

substantially lessen the potential significant environmental effects identified in the
[2010 FSEIR], including standard conditions, project design features and
incorporation of mitigation measures CON-10 through CON-14. In addition, the
South Coast Air Quality Management District and California Air Resources Board
have jurisdiction over stationary and mobile emission sources, respectively. Even
after incorporation of mitigation measures CON-10 to CON-14, the project will
result in unavoidable significant impacts, both individually and cumulatively, in
regards to short-term construction related reactive gases including NOx, PM10,
and PM2.5. Specific economic, legal, social, technological, or other
considerations, including considerations for the provision of employment
opportunities for highly trained workers, make infeasible additional mitigation
measures or alternatives identified in the SEIR.
•

Cumulative Short-Term Air Quality Impacts. As discussed under Section 5.3
regarding cumulative projects, because construction air quality impacts can tend
to have a noticeable localized effect in addition to their contribution to the overall
regional air basin, projects in close proximity to the proposed [2010 Project] site
were evaluated for short-term, construction-related impacts. The pollutants
generated from construction of these projects could result in an impact on
ambient air quality that would overlap with those of the proposed project if the
construction work occurs in close proximity and at the same time. Potentially
significant and unmitigable short-term, construction-related impacts were
identified that would contribute to potentially significant cumulative impacts.
Therefore, short-term, construction-related air quality impacts, including the
project’s contribution to those impacts, are considered significant.

The City and CSLC also adopted a Mitigation Monitoring Program (MMP) as part of
their respective discretionary actions. Five mitigation measures (MMs) in the MMP
addressed air quality impacts, all five of which were for construction (CON) activities:
•
•
•
•
•

2010 MM CON-10 (Dust Suppression)
2010 MM CON-11 (Hauling Activities)
2010 MM CON-12 (Construction Equipment Maintenance)
2010 MM CON-13 (Architectural Coating ROG Emission Reduction)
2010 MM CON-14 (Diesel Fuel Reduction Plan)

33

SWRCB FINAL SUBSTITUTE ENVIRONMENTAL DOCUMENT (SED)

34
35
36
37
38
39

In its Final Staff Report Including the Final Substitute Environmental Documentation
Amending the Ocean Plan Addressing Desalination Facility Intakes, Brine Discharges,
and the Incorporation of Other Non-Substantive Changes, the SWRCB (2015a)
identified potentially significant impacts to air quality related to the installation of intake
and outfall structures in offshore waters, including the following impacts and guidance
on mitigation measures if such impacts are found to be significant.
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Impact

Mitigation Measures

Construction activities related to the
installation of intake and outfall
structures may have the potential to:
• conflict with or obstruct
implementation of an applicable air
quality plan
• violate air quality standards or
contribute substantially to an
existing or project air quality
violation
• result in considerable net increase
of any nonattainment pollutant for
which the Lease Modification
Project region is under an
applicable federal or state ambient
air quality standard

To minimize emissions from internal combustion
engines
• Where feasible, use equipment powered by sources
that have lowest emissions, or powered by electricity
• Utilize equipment with smallest engine size capable
of completing project goals to reduce overall
emissions
• Minimize idling time and unnecessary operation of
internal combustion engine powered equipment
For diesel powered equipment:
• Utilize diesel powered equipment meeting Tier 2 or
higher emissions standards to the maximum extent
feasible.
• Utilize portable construction equipment registered
with the State’s portable equipment registration
program
• Utilize low sulfur diesel fuel and minimize idle time
• Ensure all heavy duty diesel powered vehicles
comply with state and federal standards applicable at
time of purchase
• Utilize diesel oxidation catalyst and catalyzed diesel
particulate filters or other approved emission
reduction retrofit devices installed on applicable
construction equipment used during individual
projects

1

ENVIRONMENTAL IMPACT ANALYSIS – LEASE MODIFICATION PROJECT

2
3
4
5
6
7
8
9

Proposed Lease Modification Project elements consist of offshore construction activities
required to install wedgewire screens and a multiport diffuser on the HBGS pipelines,
reduction in seawater intake volume (up to 127 MGD for co-located and 106.7 MGD for
stand-alone) through the new screens, and operation and maintenance of the screens
and diffuser. Air quality impacts relevant to Lease Modification Project operational
scenarios (co-located operations and stand-alone) are similar and are not addressed
separately in this analysis. Table 4.3-3 at the end of this section summarizes potential
impacts and proposed mitigation measures.

10
11
12

Construction would increase emissions in onshore and offshore areas (Significant and
Unavoidable).

13

Impact Discussion

14
15
16

Lease Modification Project construction activities would occur in state waters offshore of
the HBGS and along offshore vessel routes between the POLB and the site. These
open waters are within the jurisdiction of the SCAQMD. Construction would result in a
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1
2
3
4
5

temporary addition of pollutants to the SCAB caused primarily by marine vessels,
barge-based construction equipment and personal vehicles. Construction emissions
would vary substantially from day to day, depending on the level of activity and the
phase of work, which would include demolition, dredging, riprap reconfiguration, and
physically installing the screen intake and diffuser systems.

6
7
8
9
10
11
12
13
14
15

The nearest residential area, the Huntington By-The-Sea RV Park, is approximately
0.55 mile (2,900 feet) from the nearest proposed offshore work area. The SCAQMD
recommends evaluating localized construction-phase impacts using localized
significance thresholds (LSTs), which depend on the distance from the construction
spread to sensitive receptors. Because the Lease Modification Project outfall and intake
towers where installation of the diffuser and wedgewire screens would occur are either
1,500 or 1,650 feet offshore, and the nearest residences are substantially further away,
this analysis conservatively compares the emissions from the proposed construction
activities against the less than significant criteria that apply to receptors at a distance of
at least 1,641 feet.

16
17

Construction-phase emissions estimates are based on the following assumptions, which
are based on a worst-case overlap of construction activities (Dudek 2017):

18
19
20
21

•

Intake and discharge modifications would require use of equipment, vehicles, and
marine vessels for approximately 6 weeks over a 2- to 5-month period; these
proposed modifications may occur at the same time the HB Desalination Plant is
constructed.

22
23

•

Approximately 13 to 23 workers would be present during each construction
phase.

24
25
26

•

Marine vessels would include three types of sources: a tug boat used generally
on the first and last days, a work boat or utility boat used occasionally or on
certain days, and a crew boat used during all days.

27
28

•

Boats would travel about 16.5 nautical miles (nm) one way, based on a route
from the POLB to 0.5 mile offshore of the HB Desalination Plant.

29
30

•

Marine vessel engines would be model year 2009 or newer, and thus compliant
with Tier 3 marine compression-ignition standards.

31
32
33
34
35
36
37

•

Marine vessel engines would use fuel with 0.0015 percent (15 parts per million
[ppm]) sulfur diesel fuel (i.e., ultra-low sulfur fuel) and meet other California Air
Resources Board (CARB) Harbor Craft regulations to reduce emissions
from commercial harbor craft (which in California include crew and supply boats,
charter fishing vessels, commercial fishing vessels, ferry/excursion vessels, pilot
vessels, towboats or push boats, tug boats, and work boats; see
https://www.arb.ca.gov/ports/marinevess/harborcraft.htm).
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•

1
2
3
4
5

Onshore emissions would be limited to crew personal vehicles and some
deliveries during days when dredging and dredged material handling would not
occur. The peak days of onshore emissions would be during dredging when
equipment would be needed for material transfer at the POLB, and haul trucks
would be used to dispose of dredged material off site.

6
7
8

Table 4.3-2 (above) provides criteria air pollutant emissions during construction of the
offshore intake and diffuser system, and Lease Modification Project operations and
maintenance.

9
10
11

Emissions from marine vessels or boats, equipment on the vessels/barges, and
construction worker trips, which would be in addition to similar types of construction
emissions for the HB Desalination Plant, are as follows (Dudek 2017).

12

•

Project-related NOx emissions would be up to 73.85 pounds per day (lb/day).

13
14
15
16
17

•

These emissions would combine with HB Desalination Plant construction
emissions, which on their own would exceed the NOx daily threshold.
Construction emissions for the HB Desalination Plant would occur at a daily rate
ranging from approximately 39 to 182 lb/day of NOx, depending on various
phases of activity over a 3-year period.32

18
19
20

•

Under a worst-case scenario, the Lease Modification Project construction
activities represent approximately a 40 percent increase over the total onshore
construction emissions.

21
22
23

Construction-phase emissions from the proposed modifications would not be significant
on their own, but would contribute to and worsen the significant unavoidable impact of
NOx emissions during construction of the HB Desalination Plant.

24
25
26
27
28

The analysis in the 2010 FSEIR identified a significant and unavoidable impact to regional
air quality during construction of the HB Desalination Plant because construction
emissions would exceed the daily threshold for NOx. Construction-phase emissions for
the HB Desalination Plant would be reduced, as required by the following 2010 FSEIR
mitigation measures (MMs):
•
•

29
30
32

2010 MM CON-10 (Dust Suppression)
2010 MM CON-11 (Hauling Activities)

The 2010 FSEIR quantified the criteria air pollutant emissions for the 2010 Project using the URBEMIS
2007 Version 9.2 model that is now considered out of date. For comparison purposes, the 2010 Project
construction emissions considered in this air quality analysis were recalculated (“updated”) using
CalEEMod Version 2012.3.2.2 with updated default load factors and engine horsepower, but the same
inputs and assumptions that were used in the 2010 FSEIR. Lease Modification Project emissions were
then added to the 2010 Project emissions to determine the significance of the HB Desalination Plant as
a whole (onshore and offshore emissions).
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1
2
3

•
•
•

2010 MM CON-12 (Construction Equipment Maintenance)
2010 MM CON-13 (Architectural Coating ROG Emission Reduction)
2010 MM CON-14 (Diesel Fuel Reduction Plan)

4
5
6
7

However, after implementing the 2010 adopted mitigation measures, overall NOx
emissions during construction would exceed the significance thresholds. This
exceedance is exacerbated by additional emissions from the Lease Modification
Project; the impact remains significant and unavoidable.

8
9
10
11
12
13

Operation and Maintenance. The Lease Modification Project would change the
configuration of the existing intake and discharge structures. With the addition of the
wedgewire screens, energy consumption for operation of the HB Desalination Plant
would increase by 1 to 3 percent, but the overall energy use of the HB Desalination
Plant would be within the range analyzed in the 2010 FSEIR. The emissions associated
with electricity generation for the HB Desalination Plant would not change.

14
15
16
17

Over the longer-term period of operation of the intake and discharge structures,
maintenance to manually inspect/clean the offshore wedgewire intake screens would
require a small number of worker vehicle trips and use of a crew boat during one or two
days every two months (Dudek 2017).

18
19
20
21
22
23
24
25
26

The maximum daily operation and maintenance emissions for the new intake screens
and discharge diffuser are shown in Table 4.3-2 above. Additional worker trips for
periodic maintenance and use of the crew boat to transport divers to the wedgewire
intake screens would result in emissions that would not be significant on their own. As
defined in the 2010 FSEIR, the operation and maintenance emissions due to mobile
sources associated with the desalination facility itself would also not result in substantial
additions of criteria air pollutant emissions. The emissions mobile sources for operation
and maintenance of the new project components and the HB Desalination Plant
combined would not be significant.

27

Mitigation Measures

28
29

Lease PRC 1980.1 includes 2010 MM CON-14 for NOx construction emissions, which
can feasibly be amended to apply to Lease Modification Project diesel fuel use.

30
31
32
33
34
35
36
37
38

MM CON-14a: Diesel Fuel Reduction Plan (Offshore Waters). Poseidon shall add
an addendum to the Huntington Beach Desalination Plant “Diesel Fuel
Reduction Plan” (included as a condition in Lease PRC 1980.1) to identify the
actions to be taken to reduce diesel fuel emissions during offshore construction
activities. The addendum, which shall be submitted to California State Lands
Commission staff for review and approval, shall include at a minimum the
following measures related to use of diesel powered equipment:
• Use diesel powered equipment meeting Tier 2 4 CARB/U.S. EPA or higher
emissions standards to the maximum extent feasible; if not already supplied
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19

with a factory-equipped diesel particulate filter, all off-road diesel-powered
construction equipment shall be outfitted with BACT devices certified by
CARB
• Use 2010 model year diesel haul trucks or newer for material delivery and
soil import/export activities
• Use marine vessel engines that are model year 2009 or newer, and thus
compliant with Tier 3 marine compression-ignition standards
• Use portable construction equipment registered with the State’s portable
equipment registration program
• Use low sulfur diesel fuel and minimize idle time
• Ensure all heavy duty diesel powered vehicles comply with state and
federal standards applicable at time of purchase
• Use diesel oxidation catalyst and catalyzed diesel particulate filters or
other approved emission reduction retrofit devices installed on applicable
construction equipment used during individual projects
• Consider other measures such as incentives and/or phase-in schedules
for clean trucks during the construction period to ensure that equipment
achieves the lowest emissions commercially available at the time of
construction

20
21

Poseidon shall also submit the following plan to minimize emissions from any internal
combustion engines associated with construction, operations, or maintenance.

22
23
24
25
26
27
28
29
30
31
32
33
34

MM CON-14b: Internal Combustion Engine Emissions Reduction Plan
(Offshore Waters). Prior to At least 120 days before the start of construction,
Poseidon shall submit to California State Lands Commission staff an Internal
Combustion Engine Emissions Reduction Plan that contains, at a minimum the
following measures:
• Where feasible, uUse equipment powered by sources that have lowest
emissions commercially-available at the time of construction, or equipment
powered by electricity if such equipment is commercially available at the time
of construction
• Use equipment with smallest engine size commercially-available and
capable of completing project goals to reduce overall emissions
• Minimize idling time and unnecessary operation of internal combustion
engine powered equipment

35

Residual Impact

36
37
38
39
40

Emissions of NOx from the 2010 Project exceeded SCAQMD thresholds, even after
implementation of adopted mitigation. The addition of construction emissions from the
Lease Modification Project evaluated in this document would exacerbate that
exceedance. This impact remains significant and unavoidable even with implementation
of MMs CON-14a and CON-14b.
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1
2
3
4

Lease Modification Project activities would create emissions offshore and would not affect
a substantial number of people (Less than Significant).

5

Impact Discussion

6
7
8
9

The Lease Modification Project would not include sources of objectionable odors. Any
odors associated with diesel use by construction equipment on the barge or operation of
boats during construction or maintenance would be short-term, intermittent, dissipate
quickly, and be localized to the work area.

10

Mitigation Measures

11
12

No mitigation measures were adopted in 2010 for odor control during onshore
construction, and none are recommended for the Lease Modification Project.

13
14
15

The Lease Modification Project would be consistent with regional air quality plans (Less
than Significant).

16

Impact Discussion

17
18
19
20
21
22
23
24
25

The SCAQMD manages local air quality subject to CARB oversight and administers the
air pollution control programs to ensure attainment and maintenance of ambient air
quality standards. A project could be inconsistent with the applicable air quality
management plan or attainment plan if it contributes to an increase in the frequency or
severity of air quality violations, causes new violations, or exceeds build-out
assumptions embedded within the applicable air quality plan. This is assessed by
examining whether the Lease Modification Project could cause population and/or
employment growth or an increase in vehicle miles traveled in excess of the growth
forecasts included in the attainment plan.

26
27
28
29
30
31
32
33
34
35

The proposed modifications would not increase population or employment growth, and
would generate only short-term and temporary increases in vehicle miles traveled. The
long-term operation and maintenance of the proposed modifications would result in
limited levels of operational emissions at levels that would not be inconsistent with the
regional Air Quality Management Plan. Construction activities conducted in compliance
with applicable SCAQMD rules and regulations would not contribute to an increase in
the frequency or severity of air quality violations, or cause new violations. The proposed
construction activities would not conflict with or obstruct attainment and maintenance of
the ambient air quality standards or implementation of the applicable air quality plan.
This impact would therefore be less than significant.
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1

Mitigation Measures

2
3
4

No mitigation measures were adopted in 2010 for conflicts with the applicable air quality
management plan, and none are recommended for the Lease Modification Project
modifications.

5

4.3.5

Cumulative Impacts

6
7
8

Construction would increase cumulative emissions in onshore and offshore areas
(Significant and Unavoidable).

9

Impact Discussion

10
11
12
13
14
15
16
17

As noted above, in 2010 the CSLC found that there would be significant and
unavoidable cumulative short‐term impacts to air quality from NOx emissions during
construction of the HB Desalination Plant and the other cumulative projects even with
incorporation of mitigation. This Finding was based on the 2010 FSEIR conclusion that
the maximum overlapping daily construction emissions for the HB Desalination Plant
and other projects with overlapping construction schedules would exceed the SCAQMD
CEQA thresholds for NOx. The analysis for this Supplemental EIR has been updated to
consider current projects and the location of the Lease Modification Project.

18
19
20
21
22
23
24
25
26
27
28
29

Because construction air quality impacts tend to have a noticeable localized effect in
addition to their contribution to the overall regional air basin, projects in close proximity
to the Lease Modification Project site were evaluated for short-term, constructionrelated impacts. Lease Modification Project-related emissions and emissions from other
area projects (listed in Table 3-1, Relevant Cumulative Projects in HB Desalination
Plant Area, in Section 3, Cumulative Projects) would also create temporary air quality
impacts from construction, including vehicle emissions of nonattainment pollutants and
precursors. The pollutants generated from construction of these projects could result in
an impact on ambient air quality that would overlap with those of the proposed project if
the construction work occurs in close proximity and at the same time. Therefore, shortterm, construction-related air quality impacts, including the Lease Modification Project’s
contribution to those impacts, are considered significant and unavoidable.

30
31
32
33
34
35
36

The regional air quality impact of the Lease Modification Project would occur only during
the limited duration of combined construction-phase emissions with construction of the
HB Desalination Plant. The Lease Modification Project would not generate constructionphase emissions in excess of significance thresholds and would not include any
permanent stationary sources of emissions. Construction emissions of the Lease
Modification Project would cease after installation of the intake screens and discharge
diffuser. Additionally, the Lease Modification Project would not induce population and/or
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1
2
3
4

employment growth that could conflict with or obstruct either attainment or maintenance
of the ambient air quality standards or implementation of the applicable air quality plan.
Therefore, the construction and operation of the Lease Modification Project would not
contribute to a cumulatively considerable long-term or regional air quality impact.

5

Mitigation Measures

6

The following mitigation measures also apply to cumulative impacts.

7

MM CON-14a: Diesel Fuel Reduction Plan (Offshore Waters).

8
9

MM CON-14b: Internal Combustion Engine Emissions Reduction Plan
(Offshore Waters).

10

Residual Impact

11
12

The cumulative impact of Lease Modification Project construction activities remains
significant and unavoidable even after implementation of MMs CON-14a and CON-14b.

13

4.3.6

14
15
16
17

Table 4.3-3 summarizes any mitigation measures or Applicant Proposed Measures
(APMs) identified in this Supplemental EIR, or those adopted for the 2010 Project if also
applicable, to reduce or avoid potential significant impacts associated with the Lease
Modification Project.

Mitigation Measure/Applicant Proposed Measure Summary

Table 4.3-3. Impact and MM/APM Summary
Impact

MM/APM
2010 Project
Mitigation measures required in the 2010 FSEIR addressed onshore construction and
operation activities.
• 2010 MM CON-10 (Dust Suppression)
• 2010 MM CON-11 (Hauling Activities)
• 2010 MM CON-12 (Construction Equipment Maintenance)
• 2010 MM CON-13 (Architectural Coating ROG Emission Reduction)
• 2010 MM CON-14 (Diesel Fuel Reduction Plan)
Lease Modification Project
AQ-1: Air Emissions from Construction
MM CON-14a: Diesel Fuel Reduction Plan
(Offshore Waters)
MM CON-14b: Internal Combustion Engine
Emissions Reduction Plan (Offshore Waters)
AQ-2 Creation of Objectionable Odors
No new mitigation measures None recommended
Affecting a Substantial Number of People
AQ-3: Consistency with Regional Air
No new mitigation measures None recommended
Quality Plan
CMLTV-AQ-1: Cumulative Air Emissions MM CON-14a: Diesel Fuel Reduction Plan
from Construction
(Offshore Waters)
MM CON-14b: Internal Combustion Engine
Emissions Reduction Plan (Offshore Waters)
Final Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

October 2017
Page 4-95

4.4 Cultural Resources

1
2
3
4
5
6
7
8
9
10
11
12
13

In 2010, the city of Huntington Beach (City), as lead agency under the California
Environmental Quality Act (CEQA), analyzed impacts to cultural resources associated
with construction and operation of the Huntington Beach Desalination Plant (HB
Desalination Plant or 2010 Project) in Section 4.9 (Construction-Related Impacts) of its
certified Final Subsequent Environmental Impact Report (2010 FSEIR). In 2016,
Poseidon Resources (Surfside) LLC (Poseidon) submitted an application to the
California State Lands Commission (CSLC) to amend Lease PRC 1980.1 to install,
operate, and maintain wedgewire screens and a multiport diffuser on the offshore ends
of the existing AES Huntington Beach Generating Station (HBGS) seawater intake and
discharge pipelines (hereinafter referred to as the Lease Modification Project). This
Supplemental EIR analyzes impacts to cultural resources associated with the proposed
Lease Modification Project activities for the following reasons.

14
15

•

The 2010 Project did not include the offshore construction activities that are
contemplated in Poseidon’s 2016 application.

16
17

•

The 2010 FSEIR did not address potential impacts to cultural resources
associated with construction in the Pacific Ocean offshore the City.

18
19
20
21
22
23

Section 4.4 identifies cultural resources in the Lease Modification Project area,
evaluates the type and significance of potential impacts based on anticipated changes
to existing conditions, and recommends measures if necessary to avoid or reduce
significant impacts. The impact area evaluated includes areas near the seaward end of
PRC 1980.1 where subsurface anchoring, dredging, riprap reconfiguration, and piledriving activities are proposed.

24

4.4.1

Environmental Setting

25

4.4.1.1

Historical and Unique Archaeological Resources

26
27
28
29
30
31
32
33
34
35
36

Fifteen cultural resources studies have been conducted within a 1-mile radius of the HB
Desalination Plant site. None provided any evidence of historical resources or unique
archaeological resources (as defined in Pub. Resources Code, § 21083.2) on the facility
site. One cultural resource, CA-ORA-1531, is recorded onshore within 1 mile of the
proposed HB Desalination Plant. The site was identified as containing a prehistoric shell
midden. If any ancient prehistoric settlements were present in the vicinity of the offshore
construction site during the late Pleistocene and early Holocene, they may have been
submerged by rising sea levels during the early and middle Holocene. Previous
research in the region indicates the presence of a low density of prehistoric resources in
the Lease Modification Project vicinity. These resources may be buried, or may at some
time be exposed or damaged due to wave action and erosion.
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5
6

The CSLC (2017) maintains a database of California shipwrecks. Shipwrecks are
identified because they are considered to be historical resources that may be protected
under state and federal law. The CSLC Shipwreck Database contains information taken
from books, old newspapers, and other contemporary resources. The location information
may not be precise, and not all shipwrecks are listed. Many ships were also either
salvaged or re-floated. One shipwreck was identified 2.6 miles offshore the HBGS.

7

4.4.1.2

Paleontological Resources

8
9
10
11
12
13
14
15
16
17
18
19

The Lease Modification Project construction site is located at the northern end of the
Peninsular Ranges Geomorphic Province, a 900-mile-long northwest-southeasttrending structural block extending from the Transverse Ranges in the north to the tip of
Baja California in the south and including the Los Angeles Basin. This province is
characterized by mountains and valleys situated roughly parallel to the San Andreas
Fault. The total width of the province is approximately 225 miles, extending from the
Colorado Desert in the east, across the continental shelf, to the four southernmost
Channel Islands: Santa Barbara, Santa Catalina, San Clemente, and San Nicolas. It
contains extensive pre-Cretaceous (more than 145 million years ago [Ma]) and
Cretaceous (145 to 66 Ma) igneous and metamorphic rock covered by limited
exposures of post-Cretaceous (less than 66 Ma) sedimentary deposits (International
Commission on Stratigraphy 2016, Irvine Valley College 2017).

20
21
22
23
24

Fossils have not been found near the HB Desalination Plant site (California Energy
Commission [CEC] 2014b). A search of the University of California (Berkeley) Museum
of Paleontology’s database on January 4, 2012, found no records for fossils within 1
mile of the HB Energy Project site. No further records of fossils within the City of
Huntington Beach are known (CEC 2014b).

25
26
27
28
29
30
31

Of the five major geologic units within the region, only “Marine Beach Deposits” is
relevant to the Lease Modification Project. These deposits date to the Late Holocene
(less than 4,200 years ago). While fossils may be found in Marine Beach Deposits since
they are formed in deposits subject to substantial movement, the fossils are usually not
in either their original location or stratigraphic context. The relatively young age of these
deposits also results in a lower incidence of plant and animal fossilization. Marine Beach
Deposits are therefore considered to have no paleontological sensitivity.

32
33
34
35
36

While no known paleontological resources have been recorded in the Lease
Modification Project area, scientifically significant paleontological resources have been
recovered near the area and elsewhere in Southern California, but from older
sediments. Therefore, the Lease Modification Project has minimal potential to yield
paleontological resources.
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1

4.4.2

2
3

Appendix A summarizes relevant federal and state regulations related to cultural
resources.

4

4.4.3

Significance Criteria

5

4.4.3.1

Historical and Unique Archaeological Resources

6
7
8
9
10
11
12
13
14
15

Regulatory Setting

A project that may cause a substantial adverse change in the significance of an
historical resource is a project that may have a significant effect on the environment
(Pub. Resources Code, § 21084.1). State CEQA Guidelines section 15064.5
subdivision (b) provides significance threshold criteria for determining a substantial
adverse change to the significance of a cultural resource:
•

Substantial adverse change in the significance of an historical resource means
physical demolition, destruction, relocation, or alteration of the resource or its
immediate surroundings such that the significance of an historical resource would
be materially impaired.

The significance of an historical resource is materially impaired when a project:

16
17
18
19

•

Demolishes or materially alters in an adverse manner those physical
characteristics of an historical resource that convey its historical significance and
that justify its inclusion in, or eligibility for, inclusion in the California Register of
Historical Resources (CRHR); or

20
21
22
23
24
25
26

•

Demolishes or materially alters in an adverse manner those physical
characteristics that account for its inclusion in a local register of historical
resources (pursuant to Pub. Resources Code, § 5020.1, subd. (k)) or its
identification in an historical resources survey (meeting the requirements of Pub.
Resources Code, § 5020.1, subd. (g)), unless the public agency reviewing the
effects of the project establishes by a preponderance of evidence that the
resource is not historically or culturally significant; or

27
28
29
30

•

Demolishes or materially alters in an adverse manner those physical
characteristics of a historical resource that convey its historical significance and
that justify its eligibility for inclusion in the CRHR as determined by a lead agency
for purposes of CEQA.

31

4.4.3.2

32
33

An impact to a paleontological resource would be significant if it directly or indirectly
destroys a unique paleontological resource or site or unique geologic feature.

Paleontological Resources
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1

4.4.4

Environmental Impact Analysis and Mitigation

2

2010 PROJECT

3
4
5
6
7

In 2010, the CSLC, as a CEQA responsible agency, amended PRC 1980.1 to authorize
HB Desalination Plant co-located and stand-alone operations on sovereign land for the
remaining 20-year lease term (through August 7, 2026). The CSLC adopted the
following Findings and mitigation measures for cultural resources (Item 62, October 29,
2010).

8
9
10
11
12
13

The [2010 Project] may have adverse short-term construction related impacts in
regards to cultural resources. However, changes or alterations have been required
in, or incorporated into, the project that avoid or substantially lessen the potential
significant environmental effects identified in the [2010 FSEIR], including standard
conditions, project design features and incorporation of mitigation measures CON-49
through CON-52. Less than significant impact with mitigation.

14
15

The four mitigation measures for impacts to cultural and paleontological resources
adopted by the City and CSLC are identified below.

16
17
18
19

2010 MM CON-49. Should buried historical/archaeological resources be discovered
during excavation on the OC-44 proposed booster pump station site, all
construction work in that area shall be halted or diverted until a qualified
archaeologist can evaluate the nature and significance of the finds

20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41

2010 MM CON-50. During excavation of 5 feet below ground surface or lower on the
proposed OC-44 booster pump station site, a paleontological resource
recovery program for Miocene invertebrate fossils shall be implemented. This
program shall include, but not be limited to, the following:
• Monitoring by a qualified paleontological monitor of excavation in areas
identified as likely to contain paleontological resources. The monitor shall
be equipped to salvage fossils as they are unearthed to avoid construction
delays and to remove samples of sediments, which are likely to contain
the remains of small fossil invertebrates and vertebrates. The monitor
must be empowered to temporarily halt or divert equipment to allow
removal of abundant or large specimens. Monitoring may be reduced if the
potentially fossiliferous units described herein are not encountered, or
upon exposure are determined following examination by qualified
paleontological personnel to have low potential to contain fossil resources.
• Preparation of recovered specimens to a point of identification and
permanent preservation, including washing of sediments to recover small
invertebrates and vertebrates.
• Identification and curation of specimens into a museum repository with
permanent retrievable storage. The paleontologist should have a written
repository agreement in hand prior to the initiation of mitigation activities.
• Preparation of a report of findings with appended itemized inventory of
specimens. The report and inventory, when submitted to the appropriate
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1
2

lead agency, would signify completion of the program to mitigate impacts
to paleontological resources

3
4
5
6
7

2010 MM CON-51. A qualified paleontologist shall be retained to monitor grading
operations at the proposed desalination facility site and, if necessary, to
salvage scientifically significant fossil remains. The paleontologist shall have
the authority to temporarily divert or direct grading efforts to allow evaluation
and salvage of exposed fossils.

8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23

2010 MM CON-52. While it is not anticipated, in the case that human remains are
found within the OC-44 booster pump station site, no further excavation or
disturbance of the site or any nearby area reasonably suspected to overlie
adjacent remains shall occur until the County coroner has determined, within
two working days of notification of the discovery, the appropriate treatment and
disposition of the human remains. The County coroner shall be notified within
24 hours of the discovery. If the County coroner determines that the remains
are or are believed to be Native American, the California Native American
Heritage Commission in Sacramento must be notified within 24 hours. In
accordance with California Public Resources Code, Section 5097.98, the
Native American Heritage Commission must immediately notify those persons
it believes to be the most likely descended from the deceased Native
American. The descendants shall complete their inspection within 48 hours of
being granted access to the site. The designated Native American
representative would then determine, in consultation with the property owner,
the disposition of the human remains.

24

SWRCB FINAL SUBSTITUTE ENVIRONMENTAL DOCUMENT (SED)

25
26
27
28

In its Final Staff Report Including the Final Substitute Environmental Documentation
Amending the Ocean Plan Addressing Desalination Facility Intakes, Brine Discharges,
and the Incorporation of Other Non-Substantive Changes, the SWRCB (2015a)
concluded:

29
30
31
32
33
34
35

The Desalination Amendment will not affect historical, archeological, or
paleontological, geologic features or human remains because the scope of the water
board action relates to intake of seawater and discharge of brine that would occur or
be located in the coastal ocean environment. As determined on a case-by-case
basis, desalination facilities may adversely impact cultural resources. However,
these impacts would not be caused directly or indirectly by the State Water Board’s
Desalination Amendment.

36
37
38
39
40
41

The SWRCB (2015a) also noted:
No cultural resources were identified on the Huntington Beach project site project
and no historical or archaeological resources are known to exist within or
surrounding the proposed booster pump station sites. As a result, impacts to cultural
resources were determined to be less than significant though mitigation consisting of
monitoring, which is required during earthwork. (City of Huntington Beach 2010)
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1

ENVIRONMENTAL IMPACT ANALYSIS – LEASE MODIFICATION PROJECT

2
3
4
5
6
7

Proposed Lease Modification Project elements consist of offshore construction activities
required to install wedgewire screens and a multiport diffuser on the HBGS pipelines,
reduction in seawater intake volume (to 127 MGD for co-located and 106.7 MGD for
stand-alone) through the new screens, and operation and maintenance of the screens
and diffuser. Table 4.4-1 at the end of this section summarizes potential impacts and
proposed mitigation measures.

8
9
10
11
12
13

There are no known cultural resources located in the Lease Modification Project area that
are listed in or eligible for listing in the National Register of Historic Places (NRHP) or
California Register of Historical Resources (CRHR) or local register of historical resources
(No Impact).

14

Impact Discussion

15
16
17
18
19

Results of cultural resources records searches indicate that no known historical
resources or archaeological resources are present near the Lease Modification Project
offshore site that are listed in or eligible for listing in the NRHP, the CRHR, or a local
register of historical resources. The single cultural resource recorded within 1 mile of the
site is located onshore and would not be disturbed by offshore construction activities.

20
21
22
23
24

The CSLC’s Shipwreck Database (consulted in February 2017) revealed only one
shipwreck within 3 miles of the Lease Modification Project area: the NSK #2. This
barge, which was built in 1918 sand later damaged by fire and sunk in 1934, is located
about 2.6 miles offshore of the HBGS, well beyond the area that could be affected by
construction of the Lease Modification Project.

25

Mitigation Measures

26
27

No impacts to previously recorded historical or unique archaeological resources,
including shipwrecks would occur, so no mitigation is required.

28
29
30
31
32

Inadvertent disturbance or destruction of a presently unidentified cultural resource could
result in a change to the significance of the resource, if determined to be eligible for listing
in the NRHP or CRHR (Less than Significant with Mitigation).
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1

Impact Discussion

2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

A review of previous cultural resources surveys and site reports did not identify any
reports of historical or archaeological resources in the Lease Modification Project area
or its immediate surroundings. During construction, anchors and potentially buoys would
be placed on the seafloor at the construction site to retain the construction barge and
crew, supply, and maintenance vessels onsite. Ground disturbance would also occur
during dredging and excavation for the piles supporting the wedgewire screens;
although these sediments were likely disturbed when the intake structure was initially
installed, all ground disturbing activities that extend more than 3 feet below the ground
surface, such as dredging and pile driving, have the potential to cause adverse direct
and indirect impacts to presently unidentified cultural resources, including Tribal cultural
resources (discussed in Section 4.6, Tribal Resources–Cultural). The partial or
complete disturbance or destruction of a resource could directly alter the significance of
the resource and affect its eligibility to the NRHP or CRHR. Indirect changes that alter
the setting, context, feeling, or integrity of the resource would occur if the resource was
disturbed or destroyed. Therefore, construction activities involving offshore soil
disturbance 3 feet or more below the ground surface would have the potential to directly
or indirectly affect presently unidentified cultural resources.

19

Applicant Proposed Measure (APM)

20
21
22
23

Poseidon has committed to implement the following APM (see Section 2.5, Applicant
Proposed Measures, and Table 4.02 in Section 4.0, Environmental Setting and Impact
Analysis), that would also help minimize impacts of ground disturbance during
construction to cultural resources.

24
25
26

APM-6. Anchoring, Riprap Reconfiguration, and Dredging Plan and Preclusion
Area Map (see Section 4.1, Ocean Water Quality and Marine Biological
Resources)

27
28
29
30

Anchor locations would be carefully selected, after geophysical surveys, so that they are
placed on unobstructed soft substrate. Reconfiguration of the existing ripap around the
intake and discharge pipeline towers would also result in side-casting of riprap in
locations identified on a Preclusion Map.

31

Mitigation Measures

32
33
34
35
36
37

With implementation of APM-6, the impact related to cultural resources would be
reduced, but not to a less-than-significant level. 2010 MM CON-49 is required as a
lease condition in PRC 1980.1, as amended by the Commission in 2010, although but is
not relevant to the offshore Lease Modification Project since it applies to an onshore
booster pump station site. Implementation of MMs CUL/TCR-2a and CUL/TCR-2b
would ensure any geophysical surveys associated with APM-6 are adequate for
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1
2
3
4
5
6

identification of cultural resources, provide qualified review of the surveys for
identification, and ensure proper management of any discoveries of previously
unidentified historical or unique archaeological resources. These mitigation measures
create a plan to identify, treat and evaluate newly discovered resources. With
implementation of MM CUL/TCR-2a and MM CUL/TCR-2b, the risk to undiscovered
resources would be reduced to a less-than-significant level.

7
8
9
10
11
12
13
14
15
16

MM

CUL/TCR-2a: Cultural Resource Identification during Geophysical
Surveys. Poseidon shall ensure that a qualified maritime archaeologist (e.g.,
one who meets Secretary of the Interior Professional Qualifications Standards
defined in Code of Federal Regulations, section 36, part 61), approved by
California State Lands Commission (CSLC) staff, participates in the
development and implementation of the geophysical surveys conducted to
develop the Anchoring, Riprap Reconfiguration, and Dredging Plan and
Preclusion Area Map. The archaeologist shall identify any cultural resources
found during the surveys, and prepare a summary report to be submitted to
CSLC staff.

17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

MM CUL/TCR-2b: Discovery of Previously Unidentified Cultural or Tribal
Cultural Resources. If potentially significant archaeological or Tribal cultural
resources are discovered any time during the Lease Modification Project
geophysical surveys, construction, and operation activities, work within 250
feet of the find shall be temporarily suspended or redirected away from the
discovery until the Applicant has notified California State Lands Commission
(CSLC) staff and any local, State, or Federal agency with approval or
permitting authority over the Lease Modification Project that has
requested/required notification. Notification shall occur within 48 hours of
discovery and be consistent with guidelines for Tribal involvement as stated in
the CSLC Tribal Policy (www.slc.ca.gov/About/Tribal.html). The Applicant shall
retain a CSLC-approved archaeologist and request a culturally affiliated Tribal
representative to evaluate the nature and significance of the discovery. In
addition, the following shall apply:
• Impacts to previously unknown significant archaeological or Tribal cultural
resources shall be avoided through preservation in place if feasible.
• Damaging effects to Tribal cultural resources shall be avoided or
minimized following the measures identified in Public Resources Code
section 21084.3, subdivision (b), unless other measures are mutually
agreed to by the lead archaeologist and culturally affiliated Tribal
representative that would be as or more effective.
• If Tribal cultural resources cannot be avoided, a Treatment Plan
developed by the archaeologist and the culturally affiliated Tribal
representative, shall be submitted to CSLC staff for review and approval
prior to further disturbance of the area. The plan shall:
o state requirements for professional qualifications of all cultural
resources specialists and Tribal cultural resource workers
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9
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11

•

o identify appropriate methods of resource recording, artifact
cataloguing, and analyses
o determine appropriate levels of recovery and/or stabilization of
resources
o provide documentation of a curatorial facility or museum that will be
responsible for the permanent preservation of any unique or
sensitive cultural materials resulting from site recovery and/or
stabilization efforts
If the lead archaeologist and the culturally affiliated Tribal representative
believe that damaging effects to archaeological or Tribal cultural resources
will be avoided or minimized, then work in the area may resume.

12
13
14
15

Project construction and operation would occur offshore in an area where there is low
potential for paleontological resources to be affected (Less than Significant).

16

Impact Discussion

17
18
19
20
21
22
23

No scientifically significant paleontological resources have been identified in the coastal
alluvial sediments within the offshore Lease Modification Project area, although the
region does encompass deposits with high sensitivity onshore. As discussed in Impacts
CUL-1 and CUL-2, anchoring, dredging, riprap reconfiguration pile driving, and
wedgewire screen and diffuser installation would disturb seafloor sediments in the
construction area. In contrast, Lease Modification operations and maintenance are
unlikely to result in significant ground disturbance.

24

Applicant Proposed Measure (APM)

25
26
27

APM-6, Anchoring, Riprap Reconfiguration, and Dredging Plan and Preclusion
Area Map, identified above would help to minimize impacts of ground disturbance
during construction to paleontological resources.

28

Mitigation Measures

29
30
31

The following mitigation measures are required as part of the City’s and CSLC’s
approval of the 2010 Project but are not relevant to the offshore Lease Modification
Project since they apply to onshore construction activities:

32
33
34
35

•
•

2010 MM CON-50 (Paleontological Resource Recovery Program)
2010 MM CON-51 (Qualified Paleontologist)

However, dDue to the low likelihood of discovery of paleontological resources in the
offshore coastal alluvial sediments, and with implementation of APM-6, no additional
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1
2

mitigation measures for offshore construction, operation, or maintenance of the Lease
Modification Project are required.

3
4
5
6
7

Human remains have not been identified within the Lease Modification Project area;
however, ground disturbing activities could adversely impact presently unidentified human
remains, including those interred outside of dedicated cemeteries (Less than Significant
with Mitigation).

8

Impact Discussion

9
10
11
12
13
14
15
16
17

A review of previous archaeological surveys and site reports did not identify any reports
of human remains in the offshore Lease Modification area or its immediate
surroundings. However, previously unidentified human remains could be found. If
human remains or related resources are discovered, such resources shall be treated in
accordance with State and local law, regulations and guidelines that govern the
disclosure, recovery, relocation, and preservation of human remains (State CEQA
Guidelines, § 15064.5, subd. (e)). Implementation of MM CUL-4/TCR-4 would ensure
that adverse effects resulting from the inadvertent discovery of human remains would
be less than significant.

18

Mitigation Measures

19
20

The following mitigation measure is required as part of the City’s and CSLC’s approval
of the 2010 Project, but is specific to the onshore booster pump station site:

21

•

2010 MM CON-52 (Discovery of Human Remains during Excavation).

22
23
24

While not anticipated, if human remains are found within the offshore Lease
Modification Project site, the following additional mitigation measure shall be
implemented.

25
26
27
28
29
30
31
32
33
34
35
36
37
38

MM CUL-4/TCR-4: Appropriate Treatment of Human Remains. In accordance
with Health and Safety Code section 7050.5 and Public Resources Code
section 5097.98, if human remains are found, all ground disturbing activities
shall halt within 165 feet (50 meters) of the discovery. The Applicant must
contact the County Coroner and California State Lands Commission (CSLC)
staff within 24 hours of the discovery. No further excavation or disturbance of
the discovery or any nearby area reasonably suspected to overlie potential
remains shall occur until the County Coroner has determined whether the
remains are subject to his or her authority. The County Coroner must make this
determination within 2 working days of notification of the discovery pursuant to
Health and Safety Code section 7050.5 subdivision (b). If the County Coroner
determines that the remains do not require an assessment of cause of death
and that the remains are, or are believed to be Native American, the Coroner
must notify the Native American Heritage Commission (NAHC) by telephone
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8
9

within 24 hours. In accordance with Public Resources Code section 5097.98,
the NAHC must immediately notify those persons it believes to be the Most
Likely Descendant (MLD) of the deceased Native American. The MLD shall
complete their inspection and make recommendations within 48 hours of being
granted access to the site. The MLD may recommend means for treatment or
disposition, with appropriate dignity, of the human remains and any associated
grave goods. CSLC staff will discuss and confer with the MLD regarding their
recommendations pursuant to Public Resources Code section 5097.98
subdivisions (b) and (c).

10

4.4.5

Cumulative Impacts

11
12
13
14
15
16

The 2010 FSEIR concluded that the HB Desalination Plant would not result in any
cumulatively considerable contribution to any significant cultural resources after
performing a records search, literature review, and field survey. The analysis for this
Supplemental EIR has been updated to consider current projects and the location of the
Lease Modification Project. Table 3-1, in Section 3, Cumulative Projects, presents the
list of cumulative projects within the Lease Modification Project area.

17
18
19
20
21
22
23
24
25
26
27

Impacts to cultural and paleontological resources related to cumulative development
within the areas surrounding the offshore construction site could be significant if
significant cultural resources are destroyed by development. Since there are no known
historical resources, unique archaeological, or paleontological resources at the offshore
construction site or its nearby vicinity, the Lease Modification Project would not
contribute to cumulative impacts to those resources. No projects in the cumulative
impact study area would occur offshore in a location where they could combine with the
Lease Modification Project activities to create a cumulatively considerable impact to
cultural and paleontological resources potentially located offshore. Overall, the Lease
Modification Project would not would not represent a cumulatively considerable
contribution to any significant cumulative impact.

28

4.4.6

29
30

Table 4.4-1 presents the mitigation measures from the 2010 FSEIR and indicates
whether each mitigation measure is also applicable to the Lease Modification Project.

Mitigation Measure/Applicant Proposed Measure Summary
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Table 4.4-1. Impact and MM/APM Summary
Impact

MM/APM
2010 Project
Mitigation measures required in the 2010 FSEIR addressed onshore construction and
operation activities.
• 2010 MM CON-49 (Discovery of Buried Historical/ Archaeological Resources During
Excavation)
• 2010 MM CON-50 (Paleontological Resource Recovery Program)
• 2010 MM CON-51 (Qualified Paleontologist to Monitor Grading Operations)
• 2010 MM CON-52 (Discovery of Human Remains During Excavation)
Lease Modification Project
CUL-1: Change in Significance of
APM-6: Anchoring, Riprap Reconfiguration, and
Previously Recorded Historical or
Dredging Plan and Preclusion Area Map
Unique Archaeological Resources
None recommended
CUL-2: Change in Significance of
APM-6: see above
Previously Unidentified Historical or
MM CUL/TCR-2a: Cultural Resource Identification
Unique Archaeological Resources
During Geophysical Surveys
MM CUL/TCR-2b: Discovery of Previously
Unidentified Cultural or Tribal Cultural Resources
CUL-3: Construction or operation of the APM-6: see above
Lease Modification Project could
No new mitigation measures recommended
damage or destroy paleontological
resources
CUL-4: Disturb Unidentified Human
MM CUL-4/TCR-4: Appropriate Treatment of Human
Remains
Remains
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7
8

As discussed in Section 4.4, Cultural Resources, of this Supplemental Environmental
Impact Report (EIR), in 2010, the city of Huntington Beach (City), as lead agency under
the California Environmental Quality Act (CEQA), analyzed impacts to cultural
resources associated with construction and operation of the Huntington Beach
Desalination Plant (HB Desalination Plant or 2010 Project) in Section 4.9 (ConstructionRelated Impacts) of its certified Final Subsequent EIR (2010 FSEIR). A number of
relevant events have occurred since 2010.

9
10
11

•

In 2014, Assembly Bill (AB) 52 (Gatto; Stats. 2014, ch. 532) was enacted, which
set forth procedural and substantive requirements for analysis of Tribal cultural
resources and consultation with California Native American Tribes, as defined.

12
13
14
15
16
17
18

•

In 2016, the CSLC (2016) adopted a Tribal Policy in order to provide guidance
and consistency in the CSLC’s interactions with California Native American tribes
(see www.slc.ca.gov/About/Tribal.html). The Policy, which was developed in
collaboration with Tribes, other agencies, and the Governor’s Tribal Advisor,
recognizes that Tribes have a connection to areas that may be affected by CSLC
actions and “that these Tribes and their members have unique and valuable
knowledge and practices for conserving and using these resources sustainably.”

19
20
21
22
23
24

•

In 2016, Poseidon Resources (Surfside) LLC (Poseidon) submitted an
application to the California State Lands Commission (CSLC) to amend Lease
PRC 1980.1 to install, operate, and maintain wedgewire screens and a multiport
diffuser on the offshore ends of the existing AES Huntington Beach Generating
Station (HBGS) seawater intake and discharge pipelines (hereinafter referred to
as the Lease Modification Project).

25
26

This Supplemental EIR analyzes impacts to Tribal cultural resources associated with
the proposed Lease Modification Project activities for the following reasons.

27
28

•

The 2010 Project did not include the offshore construction activities that are
contemplated in Poseidon’s 2016 application.

29
30
31

•

The 2010 FSEIR did not address potential impacts to Tribal cultural resources
associated with construction in the Pacific Ocean offshore the City and
Huntington State Beach.

32
33
34
35
36
37

Section 4.5 summarizes Tribal cultural resources in the Lease Modification Project area,
evaluates the type and significance of potential impacts based on anticipated changes
to existing conditions, and recommends measures if necessary to avoid or reduce
significant impacts (see also Section 4.4, Cultural Resources). The impact area
evaluated includes areas near the seaward end of PRC 1980.1 where anchoring,
dredging, riprap reconfiguration, and pile-driving activities are proposed.
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1

4.5.1

Environmental Setting

2
3
4
5
6
7
8

The environmental setting for Tribal cultural resources incorporates by reference
information from both the California Energy Commission (CEC 2014b) Final Staff
Assessment for the Huntington Beach Energy Project (HB Energy Project) and the 2010
FSEIR. Consistent with its adopted Tribal Policy, the CSLC initiated outreach with
California Native American tribes about sensitive and valued Tribal cultural resources
that may be affected by the Lease Modification Project, but has not been contacted to
date.

9
10
11
12
13
14
15
16
17
18
19
20
21

According to the CEC (2014b), the Gabrielino people and representative tribes are most
directly affiliated with the vicinity of the HBGS. There are at least four subgroups of the
Gabrielino: those of the Los Angeles Basin, those of the northern mountainous area
(including the inland San Fernando Valley), those of the Santa Catalina and San
Clemente islands, and those of San Nicolas Island. In the present day, the Gabrielino
people prefer the names Gabrielino, Tongva, or Gabrielino Tongva to refer to their
people collectively (CEC 2014b). The territory boundary of the Gabrielino Tongva is
roughly bounded by the San Gabriel Mountains to the north, the Santa Monica
Mountains to the west, the mouth of the Aliso Creek to the south, and the Santa Ana
Mountains to the east. The territory includes most if not all of the San Gabriel
Mountains; the three ocean islands of San Nicolas, San Clemente, and Santa Catalina;
and the ocean waters surrounding the islands and between the islands and the
mainland (CEC 2014b).

22
23
24
25
26
27
28
29
30
31
32
33

The HB Desalination Plant would be located in the southwestern portion of the
Gabrielino’s mainland territory. A Gabrielino Tongva tribal website (Tongva People
2017) provided the general locations of nearby village locations along the coastline in
the vicinity of the HB Desalination Plant site. One village, called Lukupangna, was
located in Huntington Beach near the mouth of the Santa Ana River. Other nearby
villages were located in Newport Beach and the Bolsa Chica Reserve in Huntington
Beach. The primary ethnographic villages were likely located on the higher mesa areas
above the bay and related estuary and marsh lands. Villages located along the beaches
were likely used as camps when marine resources were gathered. The coastline
territorial boundary of the Gabrielino Tongva has since changed due to shifting ocean
depths and related sand deposits. As a result, this coastal area of California is known
for containing offshore buried/submerged archaeological deposits (CEC 2014b).

34

4.5.1.1

35
36

Tribal cultural resources, as defined by California Environmental Quality Act (CEQA)
section 21074, subdivision (a)(1)-(2), include either of the following:

37
38

9. Sites, features, places, cultural landscapes, sacred places, and objects with
cultural value to a California Native American tribe that are either of the following:

Definition of Tribal Resources
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1
2

(A) Included or determined to be eligible for inclusion in the California Register

3
4

(B) Included in a local register of historical resources as defined in Public

5
6
7
8
9
10

10. A resource determined by the [CEQA] agency, in its discretion and supported by
substantial evidence, to be significant pursuant to criteria set forth in Public
Resources Code section 5024.1, subdivision (c). In applying the criteria set forth
in subdivision (c) of section 5024.1 for the purposes of this paragraph, the
[CEQA] agency shall consider the significance of the resource to a California
Native American tribe.

11
12
13
14

Assembly Bill 52 (Stats. 2014, ch. 532) establishes that California Native American
tribes that are traditionally and culturally affiliated with a geographic area can provide
lead agencies with expert knowledge of tribal cultural resources (Pub. Resources Code,
§ 21080.3.1, subd. (a)).

15

4.5.1.2

16
17
18
19
20
21
22
23

The “Phase I Cultural Resources Assessment for the Poseidon Seawater Desalination
Project” (Appendix J of the 2010 FSEIR) documented that the Native American Heritage
Commission’s (NAHC) Sacred Lands File search yielded no positive results for Native
American cultural resources in the immediate 2010 Project area. Outreach letters were
mailed to 13 Tribal members identified by the NAHC. The letters included a description
of the Lease Modification Project and known cultural resources on the HBGS/proposed
HB Desalination Plant property, none of which are located within the offshore footprint
of the Lease Modification Project (PRC 1980.1). No responses were received.

24
25
26
27
28
29
30

Although the Consultation notification provisions of AB 52 are not applicable because
the CSLC is acting as a CEQA responsible agency for the Lease Modification Project,
CSLC staff contacted the Tribal Chairpersons identified by the NAHC to ensure the
Tribes had an opportunity to provide meaningful input on the potential for Tribal cultural
resources to be found in the area, and what steps should be taken to ensure adverse
impacts to Tribal cultural resources are avoided. Per the CSLC’s Tribal Policy, the
CSLC reached out to local Tribes and Native American groups as discussed below.

31
32
33
34
35

The CSLC requested NAHC’s Sacred Lands File search. The response from the NAHC,
received on December 14, 2016, indicated no known presence of Native American
Tribal cultural resources in the immediate Lease Modification Project area. The CSLC
used the Native American Contacts List provided by the NAHC to develop an outreach
list and, on March 22, 2017, sent an outreach letter to the following Tribes:

36
37
38

of Historical Resources.
Resources Code section 5020.1, subdivision (k).

•
•
•

Tribal Coordination

Gabrielino-Tongva Tribe
Gabrielino Tongva Indians of California Tribal Council
Gabrielino/Tongva Nation
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2

•
•

Gabrielino/Tongva San Gabriel Band of Mission Indians
Gabrielino Band of Mission Indians – Kizh Nation

3
4
5

Each individual on the list was sent an informational letter with a description of the
Lease Modification Project, a map of the existing lease area, and schematics for the
intake and discharge pipeline modifications. No responses were received.

6

4.5.1.3

Tribal Cultural Resources

7
8
9
10

The 2010 FSEIR reported that 15 archaeological studies had been conducted within a
mile radius of the proposed desalination facility site. No cultural resources were
identified on or near the HB Desalination Plant site. However, because that project
analysis pre-dated AB 52, it did not specifically address Tribal cultural resources.

11

4.5.2

12
13

Appendix A summarizes relevant federal and state regulations related to tribal cultural
resources.

14

4.5.3

15
16
17
18
19
20
21
22
23
24
25
26
27
28

The 2010 FSEIR did not include any distinct significance criteria to evaluate Tribal
cultural resources. As indicated in Section 4.4, Cultural Resources, the City
incorporated tribal resources as a component of the 2010 FSEIR’s cultural resources
impact analysis. Assembly Bill 52 (Stats. 2014, ch. 532), which became effective on July
1, 2015, made several changes to CEQA regarding Tribal cultural resources, including
specific language regarding thresholds of significance. With respect to significance
determinations, Public Resources Code section 21084.2 states, “A project with an effect
that may cause a substantial adverse change in the significance of a Tribal cultural
resource is a project that may have a significant effect on the environment.” Agencies
are further directed to avoid damaging effects to Tribal cultural resources, when
feasible. If measures are not otherwise identified in consultation with affected Tribes to
mitigate a substantial adverse change to a Tribal cultural resource, the examples of
measures provided in Public Resources Code section 21084.3 may be considered, if
feasible. An impact to Tribal cultural resources would be significant if:

29
30
31
32
33
34
35
36

•

Regulatory Setting

Significance Criteria

The project would cause a substantial adverse change in the significance of a
Tribal cultural resource, defined in Public Resources Code section 21074 as
either a site, feature, place, cultural landscape that is geographically defined in
terms of the size and scope of the landscape, sacred place, or object with
cultural value to a California Native American tribe, and that is:
o Listed or eligible for listing in the California Register of Historical
Resources, or in a local register of historical resources as defined in
Public Resources Code section 5020.1, subdivision (k), or
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o A resource determined by the lead agency, in its discretion and supported
by substantial evidence, to be significant pursuant to criteria set forth in
subdivision (c) of Public Resources Code section 5024.1. In applying the
criteria set forth in subdivision (c) of Public Resources Code section
5024.1, the lead agency shall consider the significance of the resource to
a California Native American tribe.

7
8
9
10

The following is an analysis of the impacts relevant to the Lease Modification Project.
For Tribal cultural resources, there would be no different effects from the two potential
operational scenarios (co-located and stand-alone operations), so they are not
addressed separately in this analysis.

11

4.5.4

12

2010 PROJECT

13
14
15
16
17
18
19
20

As noted in Section 1, Introduction and Section 4.4, Cultural Resources, in 2010, the
CSLC, as a CEQA responsible agency, amended PRC 1980.1 to authorize HB
Desalination Plant co-located and stand-alone operations on sovereign land for the
remaining 20-year lease term (through August 7, 2026). The CSLC adopted a Finding
that short-term construction related impacts in regards to cultural resources would be
less than significant with mitigation (Item 62, October 29, 2010). Of the four mitigation
measures adopted by the CSLC, only 2010 Mitigation Measure (MM) CON-52
addressed Tribal issues.

21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36

2010 MM CON-52. While it is not anticipated, in the case that human remains are
found within the OC-44 booster pump station site, no further excavation or
disturbance of the site or any nearby area reasonably suspected to overlie
adjacent remains shall occur until the County coroner has determined, within
two working days of notification of the discovery, the appropriate treatment and
disposition of the human remains. The County coroner shall be notified within
24 hours of the discovery. If the County coroner determines that the remains
are or are believed to be Native American, the California Native American
Heritage Commission in Sacramento must be notified within 24 hours. In
accordance with California Public Resources Code, Section 5097.98, the
Native American Heritage Commission must immediately notify those persons
it believes to be the most likely descended from the deceased Native
American. The descendants shall complete their inspection within 48 hours of
being granted access to the site. The designated Native American
representative would then determine, in consultation with the property owner,
the disposition of the human remains.

Environmental Impacts and Mitigation Measures

37

SWRCB FINAL SUBSTITUTE ENVIRONMENTAL DOCUMENT (SED)

38
39

The SWRCB (2015a) Final Staff Report Including the Final Substitute Environmental
Documentation Amending the Ocean Plan Addressing Desalination Facility Intakes,
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Page 4-112

Final Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

4.5 Cultural Resources-Tribal

1
2

Brine Discharges, and the Incorporation of Other Non-Substantive Changes (SED) did
not separately address Tribal cultural resources.

3

ENVIRONMENTAL IMPACT ANALYSIS – LEASE MODIFICATION PROJECT

4
5
6
7
8
9

Proposed Lease Modification Project elements consist of offshore construction activities
required to install wedgewire screens and a multiport diffuser on the HBGS pipelines,
reduction in seawater intake volume (up to 127 MGD for co-located and 106.7 MGD for
stand-alone) through the new screens, and operation and maintenance of the screens
and diffuser. Table 4.5-1 at the end of this section summarizes potential impacts and
proposed mitigation measures.

10
11
12
13
14

There are no known Tribal cultural resources located in the Lease Modification Project
area that are listed in or eligible for listing in the NRHP, CRHR, or local register of
historical resources (No Impact).

15

Impact Discussion

16
17
18
19
20
21

No Tribal cultural resources (e.g., areas of spiritual significance, plant collection areas)
are known to exist within the offshore Lease Modification Project area, and thus no
Tribal cultural resources would be adversely impacted, either directly or indirectly, by
activities occurring during the Lease Modification Project. The placement of laydown,
staging, and storage areas would also not have a direct or indirect adverse effect since
none of these areas contains known Tribal cultural resources.

22

Mitigation Measures

23

No mitigation measures are recommended.

24
25
26
27
28

Inadvertent disturbance or destruction of a presently unidentified Tribal cultural resource
could result in a change to the significance of the resource, if determined to be eligible for
listing in the NRHP or CRHR (Less than Significant with Mitigation).

29

Impact Discussion

30
31
32
33
34

Tribal cultural resources can include specific places or landscapes that have value to a
Native American tribe. Neither resource was identified for the 2010 Project area or for
the two offshore locations where the wedgewire screens and the diffuser are proposed
for installation. Subsurface dredging and pile driving would be required to install the
intake screens, although most of this construction work would likely occur in sediments
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that were disturbed when the intake structure was initially installed. Riprap would also
be sidecast and replaced over a greater seafloor footprint than is currently covered. All
ground disturbing activities that extend more than 3 feet below the ground surface, such
as dredging and pile driving, have the potential to cause adverse direct and indirect
impacts to presently unidentified Tribal cultural resources.

6
7
8

Therefore, construction activities involving offshore soil disturbance 3 feet below the
ground surface would have the potential to directly or indirectly affect presently
unidentified cultural resources.

9

Applicant Proposed Measure (APM)

10
11
12
13

Poseidon has committed to implement the following APM (see Section 2.5, Applicant
Proposed Measures, and Table 4.02 in Section 4.0, Environmental Setting and Impact
Analysis), that would also help minimize impacts of ground disturbance during
construction to Tribal cultural resources.

14
15
16

APM-6. Anchoring, Riprap Reconfiguration, and Dredging Plan and Preclusion
Area Map (see Section 4.1, Ocean Water Quality and Marine Biological
Resources)

17
18
19
20

Anchor locations would be carefully selected, after geophysical surveys, so that they are
placed on unobstructed soft substrate. Reconfiguration of the existing ripap around the
intake and discharge pipeline towers would also result in side-casting of riprap in
locations identified on a Preclusion Map.

21

Mitigation Measures

22
23
24
25
26
27
28
29
30
31
32

With implementation of APM-6, the impact related to Tribal cultural resources would be
reduced, but not to a less-than-significant level. 2010 MM CON-52 is required as a
lease condition in PRC 1980.1, but is not relevant to the offshore Lease Modification
Project since it applies to an onshore booster pump station site. Implementation of MMs
CUL/TCR-2a and CUL/TCR-2b would ensure any geophysical surveys associated with
APM-6 are adequate for identification of potential Tribal cultural resources, provide
qualified review of the surveys for identification, and ensure proper management of any
discoveries of previously unidentified Tribal cultural resources. These mitigation
measures create a plan to identify, treat and evaluate newly discovered resources. With
implementation of MM CUL/TCR-2a and MM CUL/TCR-2b, the risk to undiscovered
resources would be reduced to a less-than-significant level.

33
34
35
36
37

MM

CUL/TCR-2a: Cultural Resource Identification during Geophysical
Surveys. Poseidon shall ensure that a qualified maritime archaeologist (e.g.,
one who meets Secretary of the Interior Professional Qualifications Standards
defined in Code of Federal Regulations, section 36, part 61), approved by
California State Lands Commission (CSLC) staff, participates in the
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development and implementation of the geophysical surveys conducted to
develop the Anchoring, Riprap Reconfiguration, and Dredging Plan and
Preclusion Area Map. The archaeologist shall identify any cultural resources
found during the surveys, and prepare a summary report to be submitted to
CSLC staff.

6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43

MM CUL/TCR-2b: Discovery of Previously Unidentified Cultural or Tribal
Cultural Resources. If potentially significant archaeological or Tribal cultural
resources are discovered any time during the Lease Modification Project
geophysical surveys, construction, and operation activities, work within 250
feet of the find shall be temporarily suspended or redirected away from the
discovery until the Applicant has notified California State Lands Commission
(CSLC) staff and any local, State, or Federal agency with approval or
permitting authority over the Lease Modification Project that has
requested/required notification. Notification shall occur within 48 hours of
discovery and be consistent with guidelines for Tribal involvement as stated in
the CSLC Tribal Policy (www.slc.ca.gov/About/Tribal.html). The Applicant shall
retain a CSLC-approved archaeologist and request a culturally affiliated Tribal
representative to evaluate the nature and significance of the discovery. In
addition, the following shall apply:
• Impacts to previously unknown significant archaeological or Tribal cultural
resources shall be avoided through preservation in place if feasible.
• Damaging effects to Tribal cultural resources shall be avoided or
minimized following the measures identified in Public Resources Code
section 21084.3, subdivision (b), unless other measures are mutually
agreed to by the lead archaeologist and culturally affiliated Tribal
representative that would be as or more effective.
• If Tribal cultural resources cannot be avoided, a Treatment Plan
developed by the archaeologist and the culturally affiliated Tribal
representative, shall be submitted to CSLC staff for review and approval
prior to further disturbance of the area. The plan shall:
o state requirements for professional qualifications of all cultural
resources specialists and Tribal cultural resource workers
o identify appropriate methods of resource recording, artifact
cataloguing, and analyses
o determine appropriate levels of recovery and/or stabilization of
resources
o provide documentation of a curatorial facility or museum that will be
responsible for the permanent preservation of any unique or
sensitive cultural materials resulting from site recovery and/or
stabilization efforts
• If the lead archaeologist and the culturally affiliated Tribal representative
believe that damaging effects to archaeological or Tribal cultural resources
will be avoided or minimized, then work in the area may resume.
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While not anticipated, previously unidentified human remains could be found within the
offshore Lease Modification Project site. Therefore, the following additional mitigation
measure shall be implemented.

4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

MM CUL-4/TCR-4: Appropriate Treatment of Human Remains. In accordance
with Health and Safety Code section 7050.5 and Public Resources Code
section 5097.98, if human remains are found, all ground disturbing activities
shall halt within 165 feet (50 meters) of the discovery. The Applicant must
contact the County Coroner and California State Lands Commission (CSLC)
staff within 24 hours of the discovery. No further excavation or disturbance of
the discovery or any nearby area reasonably suspected to overlie potential
remains shall occur until the County Coroner has determined whether the
remains are subject to his or her authority. The County Coroner must make this
determination within 2 working days of notification of the discovery pursuant to
Health and Safety Code section 7050.5 subdivision (b). If the County Coroner
determines that the remains do not require an assessment of cause of death
and that the remains are, or are believed to be Native American, the Coroner
must notify the Native American Heritage Commission (NAHC) by telephone
within 24 hours. In accordance with Public Resources Code section 5097.98,
the NAHC must immediately notify those persons it believes to be the Most
Likely Descendant (MLD) of the deceased Native American. The MLD shall
complete their inspection and make recommendations within 48 hours of being
granted access to the site. The MLD may recommend means for treatment or
disposition, with appropriate dignity, of the human remains and any associated
grave goods. CSLC staff will discuss and confer with the MLD regarding their
recommendations pursuant to Public Resources Code section 5097.98
subdivision (b) and (c)

27

4.5.5

Cumulative Impacts

28
29
30
31
32
33

The 2010 FSEIR concluded that the HB Desalination Plant would not result in any
cumulatively considerable contribution to any significant cultural resources after
performing a records search, literature review, and field survey. The analysis for this
Supplemental EIR has been updated to consider current projects and the location of the
Lease Modification Project. Table 3-1, in Section 3, Cumulative Projects, presents the
list of cumulative projects within the Lease Modification Project area.

34
35
36
37
38
39
40
41

Impacts to Tribal cultural resources related to cumulative development within the areas
surrounding the offshore construction site could be significant if significant Tribal cultural
resources are destroyed by development. Since there are no known Tribal cultural
resources at the offshore construction site or its nearby vicinity, the Lease Modification
Project would not contribute to cumulative impacts to those resources. No projects in
the cumulative impact study area would occur offshore in a location where they could
combine with the Lease Modification Project activities to create a cumulatively
considerable impact to Tribal cultural resources potentially located offshore. Overall, the
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Lease Modification Project would not would not represent a cumulatively considerable
contribution to any significant cumulative impact.

3

4.5.6

4
5

Table 4.5-1 presents the mitigation measures from the 2010 FSEIR and indicates
whether each mitigation measure is also applicable to the Lease Modification Project.

Mitigation Measure/Applicant Proposed Measure Summary

Table 4.5-1. Impact and MM/APM Summary
Impact

MM/APM
2010 Project
Mitigation measures required in the 2010 FSEIR addressed onshore impacts; however, the
following mitigation measure is also applicable to offshore activities.
• 2010 MM CON-52 (Discovery of Human Remains During Excavation)
Lease Modification Project
TCR-1: Change in Significance of
No new mitigation measures None recommended
Previously Recorded Tribal Cultural
Resources
TCR-2: Change in Significance of
APM-6: see above
Previously Unidentified Tribal Cultural
MM CUL/TCR-2a: Cultural Resource Identification
Resources
During Geophysical Surveys
MM CUL/TCR-2b: Discovery of Previously
Unidentified Cultural or Tribal Cultural Resources
MM CUL-4/TCR-4: Appropriate Treatment of Human
Remains
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In 2010, the city of Huntington Beach (City), as lead agency under the California
Environmental Quality Act (CEQA), discussed greenhouse gas (GHG) emissions and
impacts to climate change associated with construction and operation of the Huntington
Beach Desalination Plant (HB Desalination Plant or 2010 Project) in Section 4.12
(Climate Change) of its certified Final Subsequent Environmental Impact Report (2010
FSEIR). In 2016, Poseidon Resources (Surfside) LLC (Poseidon) submitted an
application to the California State Lands Commission (CSLC) to amend Lease PRC
1980.1 to install, operate, and maintain wedgewire screens and a multiport diffuser on
the offshore ends of the existing AES Huntington Beach Generating Station (HBGS)
seawater intake and discharge pipelines (hereinafter referred to as the Lease
Modification Project). This Supplemental EIR analyzes GHG emissions generated
during proposed Lease Modification Project activities for the following reasons.

14
15

•

The 2010 Project did not include the offshore construction activities that are
contemplated in Poseidon’s 2016 application.

16
17

•

The 2010 FSEIR did not address GHG emissions associated with construction in
the Pacific Ocean offshore the City and Huntington State Beach.

18
19
20
21
22
23
24
25

This section evaluates the potential for the Lease Modification Project to generate GHG
emissions, either directly or indirectly, in the region. Specifically, Section 4.6 describes
expected GHG emissions from Lease Modification Project equipment and scheduling,
evaluates the type and significance of potential impacts based on anticipated changes
to existing conditions, and recommends measures if necessary to avoid or reduce
significant impacts. The impact area evaluated includes areas near the seaward end of
PRC 1980.1 where subsurface anchoring, dredging, riprap reconfiguration, and piledriving activities are proposed, and along construction vessel routes.

26

4.6.1

Environmental Setting

27

4.6.1.1

Introduction

28
29
30
31
32
33
34
35
36

GHGs are defined as any gas that absorbs infrared radiation in the atmosphere. GHGs
include, but are not limited to, carbon dioxide (CO2), methane (CH4), nitrous oxide
(N2O), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), sulfur hexafluoride (SF6),
and nitrogen trifluoride (NF3). These GHGs lead to the trapping and buildup of heat in
the atmosphere near the earth’s surface, commonly known as the greenhouse effect.
There is overwhelming scientific consensus that human-related emissions of GHGs
above natural levels have contributed significantly to global climate change by
increasing the concentrations of the gases responsible for the greenhouse effect, which
causes atmospheric warming above natural conditions.
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According to the National Oceanic and Atmospheric Administration (NOAA), the
atmospheric concentration CO2 measured at Mauna Loa, Hawaii in May 2016 was
407.70 parts per million (ppm) (NOAA 2016) compared to the pre-industrial levels of
280 ppm +/- 20 ppm (Intergovernmental Panel on Climate Change [IPCC] 2007a).
NOAA’s Mauna Loa data also show that the mean annual CO 2 concentration growth
rate is accelerating, where in the 1960s it was about 0.9 ppm per year and in the first
decade of the 2000s it was almost 2 ppm per year, and from May 2015 to May 2016 it
was nearly 4 ppm. Because GHG emissions are known to increase atmospheric
concentrations of GHGs, and increased GHG concentrations in the atmosphere
exacerbate global warming, a project that adds to the atmospheric load of GHGs adds
to the problem. As a result, in order to avoid disruptive and potentially catastrophic
climate change, annual GHG emissions must not only stabilize, but in fact must be
substantially reduced. The impact to climate change due to the increase in ambient
concentrations of GHGs differ from criteria pollutants (see Section 4.3, Air Quality), in
that GHG emissions from a specific project do not cause direct adverse localized
human health effects. Rather, the direct environmental effect of GHG emissions is the
cumulative effect of an overall increase in global temperatures, which in turn has
numerous indirect effects on the environment and humans.

19
20
21
22
23
24
25
26

The IPCC completed a Fifth Assessment Report (AR5) in 2014 that contains information
on the state of scientific, technical, and socio-economic knowledge about climate
change. The AR5 includes working group reports on basics of the science, potential
impacts and vulnerability, and mitigation strategies.33 Global climate change has caused
physical, social, and economic impacts in California, such as land surface and ocean
warming, decreasing snow and ice, rising sea levels, increased frequency and intensity
of droughts, storms, and floods, and increased rates of coastal erosion. In its Climate
Change 2014 Synthesis Report, which is part of the AR5, the IPCC (2014) notes:

27
28
29
30
31
32

Human influence on the climate system is clear, and recent anthropogenic
emissions of greenhouse gases are the highest in history. Recent climate changes
have had widespread impacts on human and natural systems…warming of the
climate system is unequivocal, and since the 1950s, many of the observed changes
are unprecedented over decades to millennia. The atmosphere and ocean have
warmed, the amounts of snow and ice have diminished, and sea level has risen.

33
34
35
36
37
38

The potential of a gas or aerosol to trap heat in the atmosphere is called global warming
potential (GWP). The GWP of different GHGs varies because they absorb different
amounts of heat. CO2, the most ubiquitous GHG, is used to relate the amount of heat
absorbed to the amount of the gas emissions; this is referred to as CO 2 equivalent
(CO2e). CO2e is the amount of GHG emitted multiplied by the GWP. The GWP of CO 2,
as the reference GHG, is 1. Methane has a GWP of 25; therefore, 1 pound of methane
33

For additional information on the Fifth Assessment Report, see https://www.ipcc.ch/report/ar5/.
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equates to 25 pounds of CO2e. Table 4.6-1 shows a range of gases with their
associated GWP, their estimated lifetime in the atmosphere, and the GWP over a 100year timeframe (per federal and state reporting requirements).
Table 4.6-1. Global Warming Potential of Various Gases
Gas
Carbon Dioxide
Methane
Nitrous Oxide
HFCs
Sulfur Hexafluoride

Life in Atmosphere (years)
50-200
12
120
1.5-264
3,200

100-year GWP (average)
1
25
298
12-14,800
22,800

Source: U.S. Environmental Protection Agency (USEPA) 40 Code of Federal Regulations [CFR] Part 98,
Subpart A, Table A-1, effective January 1, 2015. The 40 CFR Part 98 approach is used to estimate GHG
emissions per million British Thermal Units, assuming 99.9 percent combustion efficiency (Appendix E).
Note: GWP = global warming potential; HFC = hydrofluorocarbon.
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According to the Emission Database for Global Atmospheric Research (European
Commission Joint Research Centre [European Comission] 2016), the estimated global
emissions in 2012 were 53,937 million metric tons of CO 2e (MMTCO2e), and the U.S.
Environmental Protection Agency (USEPA 2014) estimates U.S. emissions were
approximately 6,525 MMTCO2e. In California, the California Air Resources Board
(CARB) is the primary agency responsible for providing information on implementing the
GHG reductions required by the State pursuant to Assembly Bill (AB) 32 (CARB 2014),
the Global Warming Solutions Act of 2006, and its 2016 update, Senate Bill (SB) 32.
Together, these laws require CARB to develop regulations that reduce GHG emissions
to 1990 levels by 2020 and to 40 percent below 1990 levels by 2030. CARB developed
and approved its first Scoping Plan, describing its approach to meeting the AB 32 goal,
in 2008. With enactment of SB 32, CARB (2017) is undertaking a 2017 Climate Change
Scoping Plan Update. In addition to the Scoping Plan, CARB maintains an online
inventory of GHG emissions in California. The most recent inventory, released in June
2016, includes emissions from 2000 to 2014. This inventory is an important companion
to the Scoping Plan because it documents the historical emission trends and progress
toward meeting the 2020 and 2030 targets, which are 431 MMTCO 2e and 260
MMTCO2e, respectively.

22
23
24
25
26
27
28
29
30

In order to monitor the State’s emission reduction progress, the Scoping Plan includes a
modeled reference scenario, or “business as usual” (BAU) projection, which estimates
future emissions based on current emissions, expected regulatory implementation, and
other technological, social, economic, and behavioral patterns. Prior BAU emissions
estimates assisted CARB in demonstrating progress toward meeting the 2020 goal of
431 MMTCO2e. The 2030 BAU reference scenario was modeled for the 2017 Scoping
Plan Update, representing the forecasted state GHG emissions with existing policies
and programs but without additional action beyond that to reduce GHGs. This modeling
shows that the State is expected to achieve the 2020 target but that a significant
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increase in the rate of GHG reductions will need to be realized in order to meet the 2030
and 2050 targets (CARB 2017).34

3

4.6.1.2

4
5
6
7
8
9

The primary source of GHG in the United States is energy-use related activities, which
include fuel combustion and energy production, transmission, storage and distribution.
Energy related activities generated 84 percent of the total U.S. emissions in 2012.
Fossil fuel combustion represents the vast majority of the energy related GHG
emissions, with CO2 being the primary GHG. The United States, which has about 4.4
percent of the global population, emits roughly 12 percent of all global GHG emissions.

National

State

10

4.6.1.3

11
12
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California, which has approximately 0.51 percent of the global population, emits less
than 0.85 percent of the total global GHG emissions, which is approximately 40 percent
lower per capita than the overall U.S. average. Despite growing population and gross
domestic product (GDP), gross GHG emissions continue to decrease, as do emissions
per capita (per capita emissions have dropped from 14 tons to 11.4 tons), exhibiting a
major decline in the “carbon intensity” of the State’s overall economy. The transportation
sector remains responsible for the largest share of GHG emissions in the 2016
Inventory, accounting for approximately 36 percent of the total. While transportation and
electric power sector emissions are decreasing year to year, other sectors have been
flat or rising slightly (CARB 2016). Since its 2004 peak, the State has reduced its total
annual emissions by 9.4 percent; transportation sector emissions are 13 percent lower.

22
23
24
25
26
27

Even though California is aggressively moving to reduce its annual GHG emissions, the
effects of GHG-related climate change, which is a relevant aspect of the environmental
setting, are already occurring. A 2013 report entitled Indicators of Climate Change in
California (State Office of Environmental Health Hazard Assessment [OEHHA] 2013)
concludes that the changes occurring in California are largely consistent with those
observed globally. These climate change indicators show the following.

28
29

•

Annual average temperatures in the State are on the rise, including increases in
daily minimum and maximum temperatures.

30

•

Extreme events, including wildfire and heat waves, are more frequent.

34

CARB (2017) recommends that local governments aim to achieve a community-wide goal to achieve
emissions of no more than 6 MTCO2e per capita by 2030 and no more than 2 MTCO2e per capita by
2050 (as part of Executive Order S-03-05 [Schwarzenegger 2005] and its GHG emission reduction
target of 80 percent below 1990 levels by 2050, and consistent with Executive Order B-30-15 to reduce
emissions to 40 percent below 1990 levels by 2030 [Brown 2015]). These goals are appropriate for the
plan level (e.g., city, county, subregional, or regional), but not for specific individual projects because
they include all emissions sectors in the State.
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•

Spring runoff volumes are declining as a result of a diminished snowpack.

2
3

•

The number of “winter chill hours” – crucial for the production of high-value fruit
and nut crops – are declining.

4
5

•

Species are on the move, showing up at different times and locations than
previously recorded, including both flora and fauna at higher elevations.

6

4.6.1.4

Local and Regional

7
8
9
10
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As part of the City’s obligation under AB 32 to reduce GHG emissions by 20 percent,
the City’s facilities energy savings goal is to reduce energy use by 20 percent from a
2005 baseline. The City’s Energy Action Plan (EAP) identifies several ways the City
could reduce energy consumption, including a variety of incentives and programs, as
well as community based social marketing (City of Huntington Beach 2011). The EAP
notes that future policy-making for the City will focus on the benefits of a cleaner
environment, eliminating energy waste, and improving energy effectiveness. In order to
track progress, the City will monitor energy usage and track energy reduction with the
use of an Enterprise Energy Information Management System.

16
17
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A regional air quality management plan that has changed since the 2010 FSEIR was
certified is the South Coast Air Quality Management District (SCAQMD) Vision for Clean
Air: A Framework for Air Quality and Climate Planning. In 20122016, the SCAQMD
released aupdated the regional planning framework that combines air pollution control
strategies with climate goals; future emissions controls assumed that the future
transportation fleet would become more reliant on electric power (SCAQMD
20122016a). The SCAQMD is developing an update to the Air Quality Management
Plan for approval in 2017. Desalination facilities, the region’s water supply, and energy
used for water supplies are not specifically mentioned in the current plan (SCAQMD
20122016a).

26

4.6.2

27
28
29
30
31

Appendix A summarizes relevant federal and state laws, regulations, and policies related
to GHG emissions. Project GHG emissions at the POLB and offshore Los Angeles and
Orange Counties are within the jurisdiction of the SCAQMD. The SCAQMD Governing
Board adopted an interim GHG significance threshold of 10,000 MTCO2e/year for
projects where the SCAQMD is lead agency.

32

4.6.3

33
34
35
36

The criteria for determining the significance of impacts for this analysis are the same
that were used in the 2010 FSEIR to evaluate GHG emission impacts, and are based
on the State CEQA Guidelines Appendix G Checklist, specifically if the Lease
Modification Project would:

Regulatory Setting

Significance Criteria
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•

Generate GHG emissions, either directly or indirectly, that may have a significant
impact on the environment

3
4

•

Conflict with an applicable plan, policy or regulation adopted for the purpose of
reducing GHG emissions

5
6
7
8
9
10
11
12
13
14

Short-term construction-related GHG emissions and changes in operational emissions
are therefore subject to the SCAQMD threshold of 10,000 MTCO2e for annually
recurring emissions from stationary sources (SCAQMD 2015). The SWRCB (2015) also
identifies the GHG Threshold of Significance for Operational Emissions Impacts in the
South Coast to be 10,000 metric tons per year (MT/yr) CO2e for industrial facilities. To
compare against this threshold, emissions from construction activities are amortized
over the presumed project’s life, although construction activities are normally dominated
by mobile sources rather than stationary sources. For these reasons, 10,000 MTCO2e
is used here as the threshold that determines whether project-related GHG emissions
would have a significant impact on the environment.

15

4.6.4

16

2010 PROJECT

17
18
19
20

In 2010, the CSLC, as a CEQA responsible agency, amended PRC 1980.1 to authorize
HB Desalination Plant co-located and stand-alone operations on sovereign land for the
remaining 20-year lease term (through August 7, 2026). The CSLC adopted the
following Findings for climate change (Item 62, October 29, 2010).

21
22

•

Environmental Impact Analysis and Mitigation

The [2010 Project] will not result in significant impacts to climate change. Less
than significant impact.

23
24
25
26
27

The CSLC subsequently added a lease condition requiring Poseidon to, at all times
during the term of the Lease, comply at a minimum with an Energy Minimization and
Greenhouse Gas Reduction Plan (GHG Plan), as adopted by the City of Huntington
Beach or subsequently modified in any way. The following statement was included in
the facts supporting this finding.

28
29
30
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32
33
34
35
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37

As discussed in Section 4.12 of the SEIR, the SCAQMD significance threshold of
10,000 MTCO2E/yr for industrial projects is being utilized to assess the significance
of the proposed project’s GHG emissions, even though SCAQMD is not the lead
agency. This threshold includes both operational emissions (direct and indirect) plus
construction emissions. The proposed project would result in direct GHG emissions
of 2,187 to 2,191 metric tons of CO2 during project construction, and 4,128 metric
tons of CO2 aggregated over the 30 year life of the project (424 MTCO2 per year)
under both the co-located and stand-alone scenarios. Additionally, based on the
information contained in Tables 4.12-4 through 4.12-6 in the SEIR, the proposed
project would result in net indirect GHG emissions between 22,188 to 29,205 metric
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tons of CO2 per year for the co-located scenario, and 25,929 to 26,160 metric tons
of CO2 per year under both the co-located and stand-alone scenarios. While these
emissions are larger than the 10,000 MTCO2E/yr threshold, the proposed project
has incorporated project design features included in its Energy Minimization and
Greenhouse Gas Reduction Plan, which would offset the project’s GHG emissions
entirely, and as a result impacts would be less than significant.
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The proposed project would incorporate project design features that require a onetime purchase of GHG offsets or RECs for the project’s direct GHG emissions
associated with Project construction and vehicle use during operation of the project.
This would offset direct emissions of 6,315 to 6,319 metric tons of CO2 (2,187 to
2,224 metric tons for construction and 4,128 metric tons for vehicle operations over
the project’s 30-year life). Project design features would require the purchase of
offsets or RECs to cover estimated net indirect GHG emissions over the life of the
project (equivalent to 22,188 to 29,205 metric tons of CO2 per year), as well as an
annual reporting process to ensure that the applicant maintains a zero net GHG
emissions balance. With incorporation of these project design features, the project
would have a net zero increase in GHG emissions. Therefore, the project would
have emissions below SCAQMD’s 10,000 MTCO2E/yr threshold, and project
impacts would be less than significant. Further, because the project design features
require the project to maintain a zero net GHG emission balance, the project would
not cause an increase in GHG emissions above the existing baseline, and therefore
would have no GHG emission impact on the environment.

23
24
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26
27

The proposed project is also being evaluated based on whether it would conflict with
any applicable plan, policy or regulation adopted for the purpose of reducing
greenhouse gases.... Since the project would not conflict with an applicable plan,
policy or regulation adopted for the purpose of reducing the emissions of
greenhouse gases, no significant impact would occur.

28

SWRCB FINAL SUBSTITUTE ENVIRONMENTAL DOCUMENT (SED)

29
30
31
32
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In its Final Staff Report Including the Final Substitute Environmental Documentation
Amending the Ocean Plan Addressing Desalination Facility Intakes, Brine Discharges,
and the Incorporation of Other Non-Substantive Changes, the SWRCB (2015a) reported
that energy consumption associated with desalination ranges from 12,000-18,000
kilowatts-hours per million gallons (kWh/mgal), which makes it the most energy
intensive alternative compared to other water supply options. (Pacific Institute 2013)
The RO process consumes about 67 percent of the total energy used for a desalination
plant, about 13 percent is used for post treatment and pumping, another 13 percent is
used for pretreatment, and about 7 percent is used for pumping seawater to the plant.
This estimates that on average about 1,050 kWh/mgal is used for withdrawing seawater
to a facility. With respect to the HB Desalination Plant, the SWRCB (2015a) noted that
operation of the HB Desalination Plant was estimated to generate approximately 80,000
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metric tons of CO2e annually (based on an annual electricity use of 750,000 kilowatthours), and that these estimates exceed the SCAQMD threshold for industrial sources
of 10,000 MTCO2e; however, because the proponent of the facility indicated that
operations will be carbon neutral, an outcome that would be achieved through the
purchase of offsets and reductions achieved by reduced use of other water supplies, the
facility was described as having less than significant impact on GHG emissions.

7

ENVIRONMENTAL IMPACT ANALYSIS – LEASE MODIFICATION PROJECT

8
9
10
11
12
13
14
15

Proposed Lease Modification Project elements consist of offshore construction activities
required to install wedgewire screens and a multiport diffuser on the HBGS pipelines,
reduction in seawater intake volume (to 127 MGD for co-located and 106.7 MGD for
stand-alone) through the new screens, and operation and maintenance of the screens
and diffuser. For climate change and GHG emissions, there would be no different
effects from the three potential operational scenarios (co-located and stand-alone
operations), so they are not addressed separately in this analysis. Table 4.6-32 at the
end of this section summarizes potential impacts and proposed mitigation measures.

16
17
18

Construction activities associated with the Lease Modification Project would increase
GHG emissions (Less than Significant).

19

Impact Discussion

20
21
22
23
24
25
26
27
28
29
30
31

Installation of the screens and diffuser would cause an increase in GHG from marine
vessels and construction equipment used for demolition, dredging, and physically
installing the systems. The one-time Lease Modification Project construction emissions
would total 71.64 MTCO2e (Dudek 2017), and these may be amortized over a
presumed 50-year project life for the HB Desalination Plant to arrive at an annual GHG
emissions impact of 1.43 MTCO2Ee for construction of the intake and discharge
modifications. These emissions would combine with HB Desalination Plant construction
emissions, which on their own would result in approximately 822 MTCO2e from on-site
construction plus 1,233 MTCO2e from off-site construction activities (Poseidon 2017c).
Construction-related GHG emissions would not represent a long-term source of GHG
emissions, and the quantities would be small in relation to the 10,000 MTCO2e
threshold.

32
33
34
35
36
37

Over the longer-term period of operation of the intake and discharge structures,
maintenance to manually clean the offshore wedgewire intake screens would involve a
small number of worker vehicle trips and use of a crew boat during one or two days
every two months (Dudek 2017). The additional worker trips for periodic maintenance
and use of the crew boat to transport divers to the wedgewire intake screens for manual
cleaning/inspection would result in emissions that would recur at a rate of 6.62 MTCO2e
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per year. A lower level of maintenance activity is presumed to be necessary for the
rotating wedgewire screen options; however, if the rotating screen option is
implemented, the motors would consume electricity at a rate of approximately 52
MWh/year, resulting in 14.12 MTCO2e per year of additional indirect emissions for the
power supply (Dudek 2017). These operation and maintenance GHG emissions would
be small in relation to the 10,000 MTCO2e threshold.

7
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With the new Lease Modification Project components, the wedgewire screens would
also increase by 1 percent to 3 percent the energy consumption for drawing seawater
into the HB Desalination Plant. The 2010 FSEIR took a conservative approach to the
electricity and energy consumption associated with the reverse osmosis and product
water pumps and reserve osmosis (RO) membranes; since the time of that study,
Poseidon expects to be able to procure much more energy efficient pumps and
membranes (Poseidon 2017b).The overall annual power use by the HB Desalination
Plant with the new Lease Modification Project components would be approximately the
same as analyzed in the 2010 FSEIR and the most-recent (February 27, 2017) version
of the Poseidon GHG Plan (see Appendix E), as 265,888 MWh/yr (Poseidon 2017c).
The emissions associated with providing electricity to operate the overall HB
Desalination Plant would not change.

19
20
21
22

Table 4.6-21 summarizes and totals quantities of GHG emitted during construction of
the offshore intake and diffuser system, and incremental additional emissions for
operation and maintenance of the wedgewire intake screens and the rotating screen
option.
Table 4.6-21. Intake and Discharge, Project-Specific GHG Emissions

Lease Modification Project
Construction of Intake and
Discharge Modifications
O&M of Intake and Discharge
Modifications
Rotating Wedgewire Screen
Option (Electricity Use)
Significance Threshold

Project-Specific
One-Time Construction Presumed
GHG Emissions
Activity (MTCO2e)
Project Life (MTCO2e per year)
71.64

50 years

1.43

—

—

6.62

—

—

14.12

—

—

10,000

Note: “—“ means no applicable threshold.
Source: Dudek 2017.

23
24
25
26
27

The 2010 FSEIR analysis of the overall HB Desalination Plant included the incorporation
of design features described within the Energy Minimization and Greenhouse Gas
Reduction Plan (the GHG Plan) to bring to zero the net indirect GHG emissions
associated with the Project. As in the 2010 FSEIR analysis, aAll emissions, both from
the 2010 Project and the Lease Modification Project, will would be covered within the
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GHG Plan, which was updated in February 27, 2017 (see Appendix G). Specifically,
Poseidon commits, pursuant to the following Applicant Proposed Measure (APM), to
offset all direct and indirect construction and post-construction (operational) GHG
emissions.

5
6
7
8

APM-7. An Energy Minimization and Greenhouse Gas Reduction Plan, most
recently updated February 27, 2017, shall be implemented to offset the total
direct and indirect GHG emissions from construction and operations of the HB
Desalination Plant.

9
10
11
12

Upon implementation of APM-7, the GHG Plan would provide sufficient GHG offsets or
RECs to “bring to zero the total amount of direct and indirect GHG emissions” from the
overall HB Desalination Plant including the new modifications. With this design feature
in place,

13
14
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The one-time Lease Modification Project construction GHG emissions, amortized at
1.43 MTCO2e per year, would be small in relation to the 10,000 MTCO2e threshold,
and would constitute a negligible increase in GHG emissions from the approved 2010
FSEIR. The maximum amount of GHG emissions that could occur during Lease
Modification Project operations would be 6.62 MTCO2e of direct emissions and 14.12
MTCO2e of indirect emissions. As with construction emissions, operational emissions
would not exceed the threshold of significance and would cause a very minor increase
in GHG emissions from those approved in the 2010 FSEIR. The Lease Modification
Project construction and operational activities, analyzed independently from APM-7,
would not have a significant impact on the environment and would not substantially
contribute to global GHG emissions. Therefore, the impact of project-related GHG
emissions would be less than significant.

25

Mitigation Measures

26
27
28
29

With implementation of the APM-7, the impact related to GHG emissions would be
reduced. Independent of APM-7, no significant impacts from Lease Modification Project
activities are identified for this impact, Nno mitigation measures are recommended
required, and no previously adopted mitigation measures apply to GHG emissions.

30
31
32
33

Construction activities and operational fossil fuel and electricity use would cause GHG
emissions that would not conflict with any applicable plan, policy or regulation adopted for
the purpose of reducing the emissions of GHG (Less than Significant).

34

Impact Discussion

35
36
37

Installation of the wedgewire screens and the diffusers would not change the overall
ability of the desalination facility to comply with GHG-related plans, policies, or
regulations. As identified in tThe 2010 FSEIR identified a GHG Plan developed by
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Poseidon with design features to offset, the direct and indirect GHG emissions,
including those added by the new modifications, would be offset through the design
features set forth in a GHG Plan developed by Poseidon to be implemented through
APM-7. The most recent update of the GHG Plan was provided on February 27, 2017,
incorporating Lease Modification Project activities, and is presented as APM-7. As with
the 2010 FSEIR, the proposed Lease Modification Project would not conflict with any
applicable plan, policy or regulation adopted for the purpose of reducing GHG
emissions.

9

Mitigation Measures

10

No mitigation measures are recommended.

11

4.6.5

12
13
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The 2010 FSEIR concluded that since the project design features and mitigation
measures identified for the desalination facility would entirely offset the project’s
contribution to the cumulative effects of GHG emissions, the project’s effects relative to
climate change and GHG emissions are not cumulatively considerable. The analysis for
this Supplemental EIR has been updated to consider current projects and the location of
the Lease Modification Project.

18
19
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Changes in the global climate attributable to anthropogenic GHG emissions are
cumulative effects of past, present, and future actions worldwide. While worldwide
contributions of GHG emissions are expected to have environmental consequences,
GHGs emitted from a particular source or location cannot be linked to particular
changes to the environment of California. Table 3-1 and Figure 3-1 in Section 3.0,
Cumulative Projects, present a list of cumulative projects applicable to this cumulative
impact analysis. The largest and closest projects to the Lease Modification Project are
the HB Energy Project, the Magnolia Oil Storage Tank Farm Demolition, and the Ascon
Landfill Remediation Project. These onshore projects have already or could
substantially contribute to statewide GHG emissions. In addition, Figure 3-2 illustrates
other desalination projects that are currently operating or proposed in California,
illustrating the potential for additional projects to emit GHGs. The four other Southern
California desalination projects (in addition to the HB Desalination Plant) illustrated in
Figure 3-2 as “New and Expanded Seawater Desalination Facilities,” are spread along
about 80 miles of coastline between Carlsbad and Los Angeles.

33
34
35
36
37
38

The GHG emissions attributable to the proposed modifications would be offset through
the design features and APM-7, which implements the “GHG Plan.” However,
independent of APM-7, the Lease Modification Project construction GHG emissions
would be amortized at 1.43 MTCO2e per year, would be short-term, would cease upon
completion, and would not exceed the threshold of significance. The operational GHG
emissions will result in no more than approximately 21 metric tons of CO2e annually,

Cumulative Impacts
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1
2
3
4
5
6
7

with 14 metric tons identified as indirect emissions if rotating brush-cleaned screens are
used. Therefore, GHGs from Lease Modification Project component construction or
operation would not substantially contribute to statewide or global GHG emissions, As
stated in the 2010 FSEIR, this approach ensures that the Lease Modification Project
would entirely offset the Project’s contribution to the cumulative effects of GHG
emissions, and the Lease Modification Project’s effects on the environment fromrelative
to GHG emissions are would not be cumulatively considerable.

8

4.6.6

9
10
11

Mitigation Measure/Applicant Proposed Measure Summary

Table 4.6-32 summarizes any mitigation measures or APMs identified in this
Supplemental EIR, or those adopted for the 2010 Project if also applicable, to reduce or
avoid potential significant impacts associated with the Lease Modification Project.
Table 4.6-32. Impact and MM/APM Summary
Impact

MM/APM
2010 Project
Mitigation measures for air quality impacts that may also apply to GHG reduction (see Table 43-3) required in the 2010 FSEIR addressed onshore construction and operation activities.
CON-10 (Dust Suppression)
CON-11 (Hauling Activities)
CON-12 (Construction Equipment Maintenance)
CON-13 (Architectural Coating ROG Emission Reduction)
CON-14 (Diesel Fuel Reduction Plan)
Lease Modification Project
GHG-1: GHG Emissions from Project
APM-7. Energy Minimization and Greenhouse
Activities
Gas Reduction Plan
GHG-2: Conflict Consistency with an
None recommended
applicable GHG plan, policy or regulation
adopted for the purpose of reducing GHG
emissions
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3
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In 2010, the city of Huntington Beach (City), as lead agency under the California
Environmental Quality Act (CEQA), analyzed hazards and hazardous materials
associated with construction and operation of the Huntington Beach Desalination Plant
(HB Desalination Plant or 2010 Project) in Sections 4.8 (Hazards and Hazardous
Materials) and 4.9 (Construction-Related Impacts) of its certified Final Subsequent
Environmental Impact Report (2010 FSEIR). In 2016, Poseidon Resources (Surfside)
LLC (Poseidon) submitted an application to the California State Lands Commission
(CSLC) to amend Lease PRC 1980.1 to install, operate, and maintain wedgewire
screens and a multiport diffuser on the offshore ends of the existing AES Huntington
Beach Generating Station (HBGS) seawater intake and discharge pipelines (hereinafter
referred to as the Lease Modification Project). This Supplemental EIR analyzes hazards
and hazardous materials associated with the proposed Lease Modification Project
activities for the following reasons.

15
16

•

The 2010 Project did not include the offshore construction activities that are
contemplated in Poseidon’s 2016 application.

17
18
19

•

The 2010 FSEIR did not address potential impacts of hazards and hazardous
materials associated with construction in the Pacific Ocean offshore the City and
Huntington State Beach.

20
21
22
23
24
25

Section 4.7 describes potential hazardous conditions, evaluates the type and
significance of potential impacts based on anticipated changes to existing conditions,
and recommends measures if necessary to avoid or reduce significant impacts. The
impact area evaluated includes areas near the seaward end of PRC 1980.1 where
subsurface anchoring, dredging, riprap reconfiguration, and pile-driving activities are
proposed.

26

4.7.1

27
28
29

Hazardous substances are defined by federal and state regulations as substances that
must be regulated to protect the public health and the environment. California Health
and Safety Code section 25501 provides the following definition:

30
31
32
33

“Hazardous material” means a material ... that, because of its quantity,
concentration, or physical or chemical characteristics, poses a significant present or
potential hazard to human health and safety or to the environment if released into
the workplace or the environment....

34
35
36
37

Hazardous wastes are hazardous substances that either no longer have a practical use,
such as material that has been abandoned, discarded, spilled, or contaminated, or
which are being stored prior to disposal. Toxic substances may cause short-term or
long-term health effects ranging from temporary effects to permanent disability or death.

Environmental Setting

October 2017
Page 4-130

Final Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

4.7 Hazards and Hazardous Materials

1
2
3

Toxic substances include most heavy metals, gasoline, natural gas, explosives,
pressurized canisters, and radioactive and biohazardous materials. Soils may also be
toxic because of accidentally spilled toxic substances.

4
5
6
7
8
9
10
11
12
13

The wedgewire screens and diffuser would be installed in state waters, approximately
1,650 feet and 1,500 feet offshore, respectively. The proposed modifications would occur
at the ends of the existing HBGS subsurface intake and outfall pipelines. The onshore
desalination plant site is located near the Ascon Landfill, which contains hazardous
materials; however, groundwater sampling near the site showed no contamination from
the landfill (City of Huntington Beach 2010). Laboratory soil testing conducted during
geophysical surveys in the site vicinity similarly showed no contaminated soils or
hazardous materials (Ecosystems Management Associates, Inc. [ECO-M] 2015). No
pollutants or substances that would be classified as hazardous materials are known to
have contaminated the area where offshore where construction would occur.

14

4.7.2

15
16
17
18
19
20

Appendix A summarizes relevant federal and state regulations. No local regulations
relevant to hazards and hazardous materials apply to the offshore area where the
Lease Modification Project would be installed. Three relevant local programs govern
hazardous materials: the Orange County Emergency Plan, the Orange County Certified
Unified Program Agency, and the Huntington Beach General Plan (Policies HM 1.1.3,
HM 1.2.2, and HM 1.6.1). These are described in more detail in the 2010 FSEIR.

21

4.7.3

22
23
24
25
26

The criteria for determining the significance of impacts for this analysis are the same
that were used in the 2010 FSEIR to evaluate hazards and hazardous materials
impacts, and are based on the State CEQA Guidelines Appendix G Checklist. The
Lease Modification Project may create a significant impact related to hazards or
hazardous materials if one or more of the following applies:

Regulatory Setting

Significance Criteria

27
28

•

Create a significant hazard to the public or the environment through the routine
transport, use, or disposal of hazardous materials.

29
30
31

•

Create a significant hazard to the public or the environment through reasonably
foreseeable upset and accident conditions involving the release of hazardous
materials into the environment.

32
33
34
35
36
37

The remaining criteria from the 2010 FSEIR for hazards and hazardous wastes do not
apply because the offshore Lease Modification Project area is not located within: (1)
0.25 mile of an existing or proposed school; (2) on a site which is included on a list of
hazardous materials sites compiled pursuant to Government Code Section 65962.5
(Cortese List); (3) within an airport land use plan or 2 miles of a public airport or public
use airport or vicinity of a private airstrip; or (4) in an area that would be exposed to
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1
2
3

wildland fires. Offshore construction, operation, and maintenance would also not impair
implementation of or physically interfere with an adopted emergency response plan or
emergency evacuation plan.

4

4.7.4

5

2010 PROJECT

6
7

The 2010 FSEIR (City 2010) included the following conclusions related to hazards and
hazardous materials.

Environmental Impact Analysis and Mitigation

8
9

•

All construction impacts of building the HB Desalination Plant associated with
hazards and hazardous materials would be less than significant.

10
11
12

•

The 2010 Project would not create a significant hazard to the public or the
environment through the routine transport, use, or disposal of hazardous
materials;

13
14
15

•

The 2010 Project would not create a significant hazard to the public or
environment through reasonably foreseeable upset and accident conditions
involving the release of hazardous materials into the environment.

16
17

•

Cumulative impacts related to hazards and hazardous materials are not
anticipated to be significant.

18
19
20
21
22

In 2010, the CSLC, as a CEQA responsible agency, amended PRC 1980.1 to authorize
HB Desalination Plant co-located and stand-alone operations on sovereign land for the
remaining 20-year lease term (through August 7, 2026). The CSLC adopted the
following Findings associated with hazards and hazardous materials (Item 62, October
29, 2010).

23
24
25
26
27
28
29

•

The [2010 Project] may have adverse short-term construction related impacts in
regards to hazards and hazardous materials. However, changes or alterations
have been required in, or incorporated into, the project that avoid or substantially
lessen the potential significant environmental effects identified in the SEIR,
including standard conditions, project design features and incorporation of
mitigation measures CON-19 through CON-33, inclusive. Less than significant
impact with mitigation.

30
31
32
33

•

The [2010 Project] will not result in significant long-term operational impacts
relating to hazards or hazardous materials with respect to existing on-site and
off-site contamination, project operations, RO membrane cleaning solution or
product water treatment materials. Less than significant impact.

34
35

The City and CSLC also adopted a Mitigation Monitoring Program (MMP) as part of
their respective discretionary actions. Mitigation Measures (MMs) CON-19 through
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1
2

CON-33 related to hazards and hazardous materials apply to onshore construction
activities:

3

SWRCB FINAL SUBSTITUTE ENVIRONMENTAL DOCUMENT (SED)

4
5
6
7
8
9
10
11
12
13
14
15

In its Final Staff Report Including the Final Substitute Environmental Documentation
Amending the Ocean Plan Addressing Desalination Facility Intakes, Brine Discharges,
and the Incorporation of Other Non-Substantive Changes, the SWRCB (2015a) noted
that seawater desalination facilities that rely on RO require chemical additions for pre
and post treatment and membrane maintenance. All chemicals must be transported and
stored on site in bulk. Pretreatment may include the addition of acids, coagulants and
flocculants. Post treatment requires disinfection by chlorination or less reactive sodium
hypochlorite, pH control through addition of CO2 and conditioning using sodium or
calcium hydroxide to protect the water distribution system. Dechlorination is
accomplished through addition of sodium bisulfite. Membranes are typically taken off
line periodically and cleaned using dilute hydrochloric or critic acid. In addition, biocides
such as chlorine may be used to clean intake and discharge pipes.

16

ENVIRONMENTAL IMPACT ANALYSIS – LEASE MODIFICATION PROJECT

17
18
19
20
21
22

Proposed Lease Modification Project elements consist of offshore construction activities
required to install wedgewire screens and a multiport diffuser on the HBGS pipelines,
reduction in seawater intake volume (to 127 MGD for co-located and 106.7 MGD for
stand-alone) through the new screens, and operation and maintenance of the screens
and diffuser. Table 4.7-1 at the end of this section summarizes potential impacts and
proposed mitigation measures.

23
24
25
26
27

Project construction and operation would use and transport hazardous substances in
quantities too small to present a significant hazard to the public or the environment.
(Less than Significant)

28

Impact Discussion

29
30
31
32
33
34
35
36
37

Construction of the Lease Modification Project would involve the use and transport of
commonly used hazardous substances, such as gasoline, diesel fuel, lubricating oil,
grease, and solvents. Construction-related activities would be limited to a 3-month
construction period. Chemicals and hazardous materials used during construction of the
proposed Lease Modification Project would be used in quantities below the levels
deemed to be significant hazards to the public or the environment, as defined by the
applicable federal, state, and local hazardous materials handling and management
regulations. Project-related construction does not generate or require disposal of
hazardous materials, and would not create new hazards to the public or the
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1
2

environment. Construction-related impacts due to routine transport, use, or disposal of
hazardous materials would therefore be less than significant.

3
4
5
6
7
8
9
10
11
12
13
14
15
16

Project operation would not substantially change the potential environmental effects of
the HB Desalination Plant from hazards and hazardous materials previously analyzed in
the 2010 FSEIR. In a worst-case scenario, maintenance activities could involve the use
of common hazardous substances used for marine vessel operations such as gasoline,
oil, and other chemicals. Maintenance-related activities requiring a marine vessel would
be limited to a maximum of 17 times a year (CSLC 2017). Chemicals and hazardous
materials used during operation and maintenance of the Project would be used in
quantities below quantities deemed to be significant hazards to the public or the
environment, as defined by the applicable federal, state, and local hazardous materials
handling and management regulations. Project-related operation and maintenance
activities do not include the generation or disposal of hazardous materials, and would
not create new hazards to the public or the environment. Therefore, the operation- and
maintenance-related impacts from the routine transport, use, or disposal of hazardous
materials would be less than significant.

17

Mitigation Measures

18

No mitigation measures are recommended.

19
20
21
22
23

Project construction and operation would use and transport hazardous substances with
the potential for accidental release into the environment (Less than Significant with
Mitigation).

24

Impact Discussion

25
26
27
28
29
30
31
32
33
34
35

The support barge and other support vessels may accidentally discharge oils, fuel,
lubricants, or other contaminants into the ocean. Other potential sources of marine
spillage would include deck equipment such as compressors, generators, pumps, and
welding machines. Poseidon would be required to transport, handle, and dispose of
hazardous materials or chemicals in accordance with all federal, State, and local laws
regulating the management and use of hazardous materials. However, accidental
spillage can still happen, and accidents can pose a risk to the public and the
environment. A spill from a construction vessel could occur during refueling, if the hull of
a vessel is breached in the area of the tank or if a vessel sinks. However, the collision of
a Project-related vessel with other vessels in the area is unlikely since all work would be
done during daylight hours.
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1
2

Poseidon has committed to the preparation and implementation of APM-3, Spill
Prevention and Response Plan for vessels used during construction of the Project.

3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

APM-3. Spill Prevention and Response Plan. At least 60 days before
commencement of offshore construction, a Spill Prevention and Response
Plan for all vessels to be used for project activities shall be prepared by
Poseidon and submitted for review and approval by California State Lands
Commission (CSLC) staff that includes at a minimum the following elements:
• A list of all fuels and hazardous materials that will be used or might be
used during offshore construction, along with Material Safety Data Sheets
for each material
• Specific protocols for monitoring and minimizing the use of fuel and
hazardous materials during offshore construction project operations,
including best management practices that will be implemented to ensure
minimal impacts to the environment
• An estimate of a reasonable worst case release of fuel or other hazardous
materials at the offshore construction project site or into coastal waters
resulting from the offshore construction activities
• A list of all spill prevention and response equipment that will be maintained
on the vessels performing the offshore construction activities
• The designation of the on-site person with responsibility for implementing
the plan
• A detailed response and clean-up plan in the event of a spill or accidental
discharge or release of fuel or hazardous materials
• A telephone contact list of all regulatory and trustee agencies, including
CSLC and California Coastal Commission staffs, having authority over the
development and/or the project site and its resources to be notified in the
event of a spill or material release.

28
29
30
31
32
33
34
35
36
37

Implementation of this APM would ensure that impacts related to the accidental release
of hazardous materials during construction would be minimized through protocols for
minimizing and monitoring the use of fuel and hazardous materials, retention of spill
prevention and response equipment, and a detailed response and clean-up plan.
However, these impacts would still be significant in the event of poor weather conditions
that would increase the risk of offshore spills. To minimize that potential risk to workers
or the environment during stormy weather, MM HAZ-1 (Prepare for Inclement Weather
Condition) is recommended. This measure requires that construction be stopped if
existing or forecasted sea conditions or weather would create unsafe working conditions
for personnel or equipment.

38
39
40
41
42

A potential tsunami is commonly identified in advance of the actual event onshore and,
where possible, early notification to coastal areas is provided. MM HAZ-1 would further
minimize the potential for hazardous materials to affect workers or the environment from
a tsunami. Through this mitigation measure, the likelihood of accidental discharges from
marine vessels would be reduced because the crew would be trained and prepared to
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1
2
3

prevent hazardous materials from spilling into the ocean. With implementation of MM
HAZ-1 and a Hazardous Material Spill Prevention and Response Plan, the potential for
spilling hazardous materials would be reduced, resulting in a less-than-significant impact.

4
5
6
7
8
9

Divers would be required to build the screens and diffuser. Divers could be exposed to
hazardous substances or vapors if they are spilled near the surface-supplied air intake
(CSLC 2012). In order to protect divers from these potentially hazardous vapors,
Poseidon would comply with U.S. Coast Guard and Occupational Safety and Health
Association regulations related to commercial diving (29 CFR 1910 and 1926). There
would therefore be no impact to diver safety.

10
11
12
13
14
15

The increase in use, storage or transport of any hazardous materials or chemicals
associated with just the Lease Modification Project would be minimal. Poseidon would
also be required to transport, handle, and dispose of hazardous materials or chemicals in
accordance with all federal, state, and local laws regulating the management and use of
hazardous materials. Operational impacts associated with hazards and hazardous
materials would be less than significant.

16

Mitigation Measures

17
18

The following mitigation measure is recommended to reduce potentially significant
impacts that may result from offshore construction activities.

19
20
21
22
23
24
25

MM HAZ-1. Prepare for Inclement Weather Condition. Poseidon shall tie-down or
provide secondary containment for any deck equipment that may discharge
contaminants to minimize the potential for unanticipated release of pollutants
due to inclement weather or rough sea conditions. In addition, Poseidon shall
monitor weather conditions and tsunami warnings, and cease work if
determined that existing or forecast sea states or weather conditions would
create unsafe working conditions for personnel or equipment.

26

4.7.5

Cumulative Impacts

27
28
29
30
31
32

The 2010 FSEIR concluded that there would not be a significant cumulative impact
related to hazards and hazardous materials all hazardous materials would be used,
stored, and transported according to all Occupational Safety and Health Administration
(OSHA) and U.S. Environmental Protection Agency (USEPA) regulations. The analysis
for this Supplemental EIR has been updated to consider current projects and the
location of the Lease Modification Project.

33
34
35
36
37

Cumulative impacts related to hazards and hazardous materials would result from
projects that collectively increase exposure to hazards and hazardous materials. The
geographic extent of the cumulative impact analysis considered projects adjacent to the
proposed HB Desalination Plant, the proposed modifications, and projects along
Huntington Beach. Of the cumulative projects listed in Section 3, Cumulative Projects,
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1
2
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4

the Huntington Beach Energy Project (HB Energy Project), the Ascon Landfill
Remediation, the Magnolia Oil Storage Tank and Transfer Facility Demolition and
Removal Project, and the Magnolia Tank Farm Redevelopment Project could contribute
to cumulative impacts from hazards and hazardous materials.

5
6
7
8
9
10
11
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13
14
15
16
17
18
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The Lease Modification Project and cumulative projects would comply with applicable
federal, state, and local laws regulating the management and use of hazardous
materials. Additionally, implementation of the Applicant Proposed Measures identified in
Section 2.5, Applicant Proposed Measures, would reduce potential Project-related
hazards during construction. The impacts from the Project and the cumulative impacts
from the Ascon Project and HB Energy Project could occur at the same time, as their
construction schedules are expected to overlap. Construction of the HB Energy Project,
Ascon, and Magnolia projects would result in the release of hazardous materials to the
environment. Further, construction of the Lease Modification Project, in combination
with the other cumulative projects, would involve the use and transport of commonly
used hazardous substances such as gasoline, diesel fuel, lubricating oil, grease, and
solvents. The accidental spill or use of hazardous materials could be potentially
hazardous to the public or the environment. Given the close proximity of the HB Energy
Project, Ascon, and Magnolia projects to the Pacific Ocean, hazardous materials spills
could reach the ocean through surface water runoff, groundwater migration, or sediment
transport.

21
22
23
24
25
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29
30
31
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The Lease Modification Project has a short-term construction period plus periodic
maintenance activities. Quantities of chemicals and hazardous materials for Project
activities would be below the levels constituting a potential for a significant hazard to the
public or the environment. If Poseidon implements MM HAZ-1, potential impacts due to
accidental spills would be further reduced. While a simultaneous, accidental release of
hazardous materials from the Lease Modification Project and cumulative projects may
pose a cumulatively significant impact to the environment, the Project’s contribution
would not be cumulatively considerable given the small scale of hazardous materials
used. Further, the likelihood of such an event is low and each project would have a
hazardous spill response plan in place to limit potential combination with adjacent
projects. Therefore, construction and operation of the proposed modifications, in
combination with the other cumulative projects, would not result in a cumulatively
considerable impact from hazards and hazardous materials.

34

4.7.6

35
36
37
38

Table 4.7-1 presents the mitigation measures from the project approved in 2010 and
indicates whether each mitigation measure is also applicable to the Lease Modification
Project. It also presents any new mitigation measures developed for this Supplemental
EIR, which would only be applicable to the Lease Modification Project.

Mitigation Measure/Applicant Proposed Measure Summary
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Table 4.7-1. Impact and MM/APM Summary
Impact

MM/APM
2010 Project
No significant impacts associated with noise hazards and hazardous materials were identified
in the 2010 FSEIR. Mitigation measures required in the 2010 FSEIR addressed construction
activities.
• CON-19 (Pre-Excavation Activities).
• CON-20 (Excavation Procedures Compliance)
• CON-21 (Remedial Action Plan and Health and Safety Plan)
• CON-22 (Asbestos and Lead Remediation)
• CON-23 (Identification or Release of Previously Unaddressed Hazardous Materials During
Site Cleanup)
• CON-24 (Cleansing of Hazardous Materials from Structures Prior to Off-Site Transportation
or Hauling Off-Site as Waste)
• CON-25 (Structure Removal Operations Compliance with SCAQMD Regulations and
Standards)
• CON-26 (Sign Postage Prior to Remediation)
• CON-27 (Uncovering of Unrecorded or Unknown Wells During Excavation or Grading)
• CON-28 (Soil Found to Be Hazardous Due to Contamination Other Than from Petroleum
Hydrocarbons)
• CON-29 (Dust and Volatile Organic Emissions)
• CON-30 (Pipeline Construction Impact on Drainage of Former Cannery Street Landfill)
• CON-31 (Methane Migration Features)
• CON-32 (Landfill Gas Generation and Migration Studies)
• CON-33 (Completion of Required Remediation Activities for Contaminated Soils)
Lease Modification Project
HAZ-1: Construction and Operation None recommended
Impacts of Routine Hazardous
Material Transport, Use, or Disposal
HAZ-2: Release of Hazardous
• APM-3: see above
Materials through Reasonably
• MM HAZ-1: Prepare for Inclement Weather Condition
Foreseeable Upset and Accident
Conditions
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In 2010, the city of Huntington Beach (City), as lead agency under the California
Environmental Quality Act (CEQA), analyzed noise and vibration impacts associated
with construction and operation of the Huntington Beach Desalination Plant (HB
Desalination Plant or 2010 Project) in Sections 4.5 (Noise) and 4.9 (ConstructionRelated Impacts) of its certified Final Subsequent Environmental Impact Report (2010
FSEIR). In 2016, Poseidon Resources (Surfside) LLC (Poseidon) submitted an
application to the California State Lands Commission (CSLC) to amend Lease PRC
1980.1 to install, operate, and maintain wedgewire screens and a multiport diffuser on
the offshore ends of the existing AES Huntington Beach Generating Station (HBGS)
seawater intake and discharge pipelines (hereinafter referred to as the Lease
Modification Project). This Supplemental EIR analyzes impacts of noise and vibration
associated with Lease Modification Project activities for the following reasons.

14
15

•

The 2010 Project did not include the offshore construction activities that are
contemplated in Poseidon’s 2016 application.

16
17
18

•

The 2010 FSEIR did not address potential impacts of noise and vibration
associated with construction in the Pacific Ocean offshore the City and
Huntington State Beach.

19
20
21
22
23
24
25

Section 4.8 evaluates the type and significance of potential noise and vibration impacts
based on anticipated changes to existing conditions, and recommends measures if
necessary to avoid or reduce significant impacts. The impact area evaluated includes
areas near the seaward end of PRC 1980.1 where subsurface anchoring, dredging,
riprap reconfiguration, and pile-driving activities are proposed. Noise impacts to wildlife
associated with the Lease Modification Project are discussed in Section 4.1, Ocean
Water Quality and Marine Biological Resources.

26

4.8.1

Environmental Setting

27

4.8.1.1

Fundamentals of Noise

28
29
30
31
32
33

Noise is defined as unwanted sound that is heard by people or wildlife and that
interferes with normal activities or otherwise diminishes the quality of the environment.
Noise should not be equated with all sounds, as nature makes many sounds that most
people consider to be agreeable. Surf, for example, can be quite loud (i.e., have a high
decibel [dB] reading), but would not be considered “noise.” However, surf sounds can
drown out noise generated from human sources that might be considered disagreeable.

34
35
36
37

Sound is measured on a logarithmic dB scale of pressure relative to a reference
intensity of 20 micropascals (μPa) for measurements in air. The 20 μPa is near the
threshold of normal human hearing. Because it is a logarithmic scale, an increase of 10
dB represents a 10 times increase in sound energy. Noise impacts on humans are
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1
2
3
4

usually measured with the frequency spectrum adjusted by the A-weighting network for
human exposure. The A-weighting network is a filter that approximates the response of
the human ear at moderate sound levels. The resulting unit of measure is the Aweighted decibel (dBA).

5
6
7
8
9
10
11

To analyze the overall noisiness of an area, noise events are combined for an
instantaneous value or averaged over a specific time period (e.g., 1 hour, multiple
hours, 24 hours). The time-weighted measure is referred to as equivalent sound level
(Leq) using the A-weighting, which is defined as the same amount of sound energy
averaged over a given time period. The percentage of time that a given sound level is
exceeded can also be represented. For example, L 10 is a sound level that is exceeded
10 percent of the time over a specified period.

12

4.8.1.2

13
14
15
16
17
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24
25
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Human response to noise is dependent not only on the magnitude but also on the
characteristic of the sound, including the sound frequency distribution. Generally, the
human ear is more susceptible to higher frequency sounds than lower frequency
sounds. Human response to noise is also dependent on the time of day and
expectations based on location and other factors. For example, a person sleeping at
home might react differently to the sound of a car horn than to the same sound while
driving during the day. The regulatory process has attempted to account for these
factors by developing noise metrics such as Community Noise Equivalent Level (CNEL)
and the Day-Night Average Noise Level (Ldn) which incorporate penalties for noise
events occurring at night (all using the A-weighting). The Ldn rating is an average of
noise over a 24-hour period in which noises occurring between 10 p.m. and 7 a.m. are
increased by 10 dBA. The CNEL is similar but also adds a weighting of 5 dBA to noise
events that occur between 7 p.m. and 10 p.m. Table 4.8-1 is a scale showing typical
noise levels encountered in common daily activities.

27
28
29
30
31
32
33
34
35
36

The effects of noise are considered by how a project may increase existing noise levels
and affect surrounding land uses and sensitive receptors and how a proposed land use
may be affected by existing surrounding land uses. Sensitive receptors include
residences, transient lodging, such as hotels and motels, hospitals, nursing homes,
convalescent hospitals, schools, libraries, houses of worship, and public assembly
places. When a new noise source is introduced, most people begin to notice a change
in noise levels at approximately 5 dBA. Typically, average changes in noise levels of
less than 5 dBA cannot be definitely considered as producing an adverse impact. For
changes in average noise levels that exceed 5 dBA, most people would recognize the
greater noise levels, although the impact may or may not be considered adverse.

Noise Effects on Humans
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Table 4.8-1. Representative Noise Levels
Common Outdoor Activities

Noise Level
(dBA)

Power Saw
Jet Fly-over at 100 feet
Subway
Gas Lawnmower at 3 feet
Rail Transit Horn/ Tractor
Jack Hammer
Rail Transit At-grade (50 mph)
Noisy Urban Area during Daytime
Gas Lawnmower at 100 feet
Rail Transit in Station/ Commercial Area
Heavy Traffic at 300 feet
Air Conditioner
Quiet Urban Area during Daytime

—110—

Quiet Urban Area during Nighttime

—40—

Common Indoor Activities
Rock Band
Crying Baby

—100—
—90—
—80—
—70—
—60—
—50—

Food Blender at 3 feet
Garbage Disposal at 3 feet
Vacuum Cleaner at 10 feet
Normal Speech at 3 feet
Sewing Machine
Large Business Office
Dishwasher in Next Room
Refrigerator
Theater, Large Conference Room
(background)

Quiet Suburban Area during Nighttime
—30—
Quiet Rural Area during Nighttime

Library
Bedroom at Night, Concert Hall
(background)

—20—
Broadcast/Recording Studio
—10—
Lowest Threshold of Human Hearing
—0—
Lowest Threshold of Human Hearing
Source: California Department of Transportation (Caltrans) 1998.

1
2
3
4
5
6
7
8

In community noise impact analysis, long-term noise increases of 5 to 10 dBA are
considered to have “some impact.” Noise level increases of more than 10 dBA are
generally considered severe. In the case of short-term noise increases, such as those
from construction activities, the 10 dBA threshold between “some” and “severe” is
replaced with a criterion of 15 dBA. These noise-averaged thresholds shall be lowered
when the noise level fluctuates, when the noise has an irritating character such as
considerable high frequency energy, or if the noise is accompanied by subsonic
vibration. In these cases the impact must be individually estimated.

9

4.8.1.3

10
11
12
13
14
15
16
17

In-Water Hydroacoustics

Sound pressure levels in water are also described in dB, but with a difference reference
pressure of: 1 μPa, which is different from the reference pressure instead of 20 μPa as
measured in air. The dB scale for hydroacoustics is also not corrected for A weighting
and is presented without weighting, generally as a root-mean-square (RMS). The speed
of sound underwater is also approximately 4 to 5 times faster than when it travels
through air, depending on temperature and salinity. In addition, because the
characteristic impedance of water is much greater than that of air, a sound source
located above the water surface (in the air) has less effect under the water. The
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1
2

difference in the characteristic impedance values of air and water causes a sound
transmission loss between air and water of approximately 30 dB.

3
4
5
6
7
8

For construction activities in water, sound propagates through direct transmission from
the source to the receiver, through reflected paths from the surface and the bottom of
the water medium, and sound energy has the potential to be re-radiated from the
ground due to vibrations within the ground below the water depending on the
construction activity. Normally, the ground-radiated noise is dominated by low
frequencies, which cannot propagate efficiently through shallow water.

9
10
11
12

Caltrans studies of construction activities indicate that underwater noise levels for
various construction activities range from a high 220 dB (for piling driving or explosives)
to a quiet waterbody with boat traffic (60 to 120 dB). Noise levels differ depending on
the type of pile driver used as described in the Caltrans study.
Impact
hammer

• Range: 180 to 220 dB peak sound level
• Average sound level: 186 to 205 dB
• Data for similar arrangement as Project (10- to 15-inch steel H piles): peak sound

levels of up to 190 dB with average sound levels of 180 dB (for Noyo River, San
Rafael Canal and Ballena Isle Marina in generally shallow water
Vibratory • Range: 165 to 195 peak sound level
hammer • Average sound level: 150 to 180 dB150 to 180 dB
• Data for similar arrangement as Project (10- to 15-inch steel H piles): peak sound
levels of up to 164 dB and an average sound level of 147 dB (Norfolk Naval
Station, Northern Rail Extension and San Rafael Canal

13
14
15
16
17
18
19
20
21

Vibratory hammers generally produce less sound than impact hammers and are often
employed as a mitigation measure to reduce the potential for adverse effects on fish
that can result from impact pile driving. Although peak sound levels can be substantially
lower for vibratory hammers than those produced by impact hammers, the total energy
imparted can be comparable to impact driving because the vibratory hammer operates
continuously (Caltrans 2015). For pile driving sounds that are predominately high
frequency (e.g., small-diameter steel pipe or steel H-type piles), the transmission loss
can be higher than losses associated with piles that predominantly produce lower
frequencies (e.g., larger diameter piles).

22

4.8.1.4

23
24
25
26
27
28
29

Vibrations caused by various activities can cause impacts as energy transmitted in
waves through a solid mass, such as soil. These energy waves dissipate with distance
from the vibration source. Since energy is lost during the transfer of energy from one
particle to another, vibration that is distant from a source is usually less perceptible than
vibration closer to the source. Human, animal and structural response to different
vibration levels is influenced by a combination of factors, including soil type, distance
between source and receptor, duration, and the number of perceived events.

Vibration Background
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2
3
4
5

Vibration consists of waves transmitted through solid material. Unlike in air, types of
wave motion in solids include compressional, shear, torsional, and bending. The solid
medium can be excited by forces, moments or pressure fields. This leads to the
terminology "airborne" (pressure fields) or “structureborne/groundborne” (forces and
moments) vibration.

6
7
8
9
10
11
12
13

Groundborne vibration propagates from the source through the ground to adjacent
buildings by surface waves. Vibration may be comprised of a single pulse, a series of
pulses, or a continuous oscillatory motion. The frequency of a vibrating object describes
how rapidly it oscillates, measured in hertz (Hz). Most environmental vibrations consist
of a composite spectrum of many frequencies and are generally classified as broadband
or random vibrations. The normal frequency range of most groundborne vibration which
can be felt generally starts from a low frequency of less than 1 Hz to a high of
approximately 200 Hz.

14
15
16
17
18
19
20
21
22
23

Vibration energy spreads out as it travels through the ground, causing the vibration
amplitude to decrease with distance away from the source. High frequency vibrations
reduce much more rapidly than low frequencies, so that in the far-field from a source the
low frequencies tend to dominate. Soil properties also affect the propagation of
vibration. When groundborne vibration interacts with a building, a ground-to-foundation
coupling loss may occur, but the vibration can also be amplified by the structural
resonances of the walls and floors. Vibration in buildings is typically perceived as rattling
of windows or items on shelves or the motion of building surfaces. The vibration of
building surfaces can also be radiated as sound and heard as a low-frequency rumbling
noise, known as groundborne noise.

24
25
26
27
28

Perceptible groundborne vibration is generally limited to areas within a few hundred feet
of railway systems, certain types of industrial operations, and construction activities.
Vibration intensive activities such as pile driving and sheet piling using impact hammers
and large piles can produce perceptible vibration levels up to 700 feet from the source
(Federal Transit Administration [FTA] 2006).

29
30
31
32
33
34
35
36
37

Building structural components can also be impacted by high levels of low-frequency
noise (typically less than 100 Hz). The many structural components of a building,
excited by low-frequency noise, can be coupled together to create complex vibrating
systems. The low frequency vibration of the structural components can cause smaller
items such as ornaments, pictures, and shelves to rattle, which can cause annoyance to
building occupants. Human sensitivity to vibration varies by frequency and by person,
but generally people are more sensitive to low-frequency vibration. Human annoyance
is also related to the number and duration of events. The more events or the greater the
duration, the more annoying it will be to humans.
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1
2
3

Construction activities can produce varying degrees of ground vibration, depending on
the equipment and methods employed. Construction activities that typically generate the
highest levels of vibration are blasting and impact pile driving and sheet pile.

4
5
6
7
8
9
10

The vibratory ground motion is measured in terms of peak particle velocity (PPV) in the
vertical and horizontal directions (vector sum), typically in units of inches per second
(in/sec). The PPV is defined as the maximum instantaneous positive or negative peak of
the vibration and is often used in monitoring of blasting vibration because it is related to
the stresses experienced by structures. For instance, a freight train passing at 100 feet
can cause vibrations of 0.1 in/sec PPV, while a strong earthquake can produce vibration
in the range of 10 in/sec PPV.

11
12
13
14
15
16

The vibration levels for typical human and structural responses and sources are shown
in Table 4.8-2 below. Although the human perceptibility threshold for groundborne
vibration is approximately 0.04 in/sec, human annoyance occurs when vibration
exceeds 0.12 in/sec (FTA 2006). Background vibration (0.012 in/sec or lower) is usually
well below the threshold of human perception and is of concern only when the vibration
affects very sensitive manufacturing or research equipment.
Table 4.8-2. Typical Levels of Groundborne Vibration
Velocity Level
(inch/sec)

Human/Structural Response
Threshold, minor cosmetic damage
fragile buildings

3.9

Difficulty with vibration-sensitive tasks,
such as reading a video screen.
Residential annoyance, infrequent
events

1.2
0.4

Residential annoyance, frequent events
Limit for vibration-sensitive equipment,
Threshold for human perception of
vibration
None

0.12

Typical Sources (at 50 feet)
Blasting from construction projects,
bulldozers and other heavy tracked
construction equipment
Commuter rail, upper range
Rapid transit rail, upper range
Commuter rail, typical range
Bus or truck over bump
Rapid transit rail, typical range

0.04

Bus or truck, typical

0.012

Typical background vibration

Source: Adapted from Transit Noise and Vibration Impact Assessment (FTA 2006).

17
18
19
20
21
22
23

Typical vibration levels associated with use of different equipment are given in Table
4.8-3. The prediction of vibration through the soil at distances removed from the source
is difficult to make as the soil/subsoil structure can vary considerably from one site to
another. The transmission of vibration waves through soil and rock is mathematically
very complex to calculate. When boundaries are present, such as layers of soil or rock
or building foundations, then waves can be attenuated or enhanced by refraction and
interference. Such phenomena are impossible to foresee.
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Table 4.8-3. Vibration Levels of Various Equipment
Equipment
Pile Driver, impact (high value), Sheet piling
Pile Driver, sonic (high value)
Caisson Drilling
Jackhammer, Large Bulldozer

Vibration - Peak Particle Velocity (inch/sec)
Distance from Source
50 feet
100 feet
200 feet
300 feet
0.537
0.190
0.067
0.037
0.260
0.092
0.032
0.018
0.031
0.011
0.004
0.002
0.012
0.004
0.002
0.001

Source: FTA 2006.

1

4.8.1.5

Lease Modification Project Area Overview

2
3
4
5
6
7
8
9
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11
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13
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The Lease Modification Project involves installation of wedgewire screens and a diffuser
on the subsurface end of the existing HBGS intake and discharge pipeline, respectively.
Installation of the wedgewire screens will require the use of a pile-driver operated from a
180-ton derrick barge anchored above the intake pipeline riser. No modifications to
onshore facilities are proposed. Construction activities would be restricted to the hours
between 7 a.m. and 6 p.m., 7 days a week, for approximately 2 months for the diffuser
and approximately 3 months for the wedgewire screens. The nearest residential area
(sensitive receptor), the Huntington By-The-Sea Recreational Vehicle (RV) Park, is
approximately 0.55 mile (2,900 feet) from the nearest proposed offshore work area.
Nearby recreational areas include Huntington State Beach. (0.3 mile away); Huntington
City Beach (0.7 mile distant); and the Huntington Beach Pier (approximately 1.6 miles
away). The site is not located within an airport land use plan, within 2 miles of a public
airport or public use airport, or in the vicinity of a private airstrip.

15
16
17
18

Noise in shallow water marine environments such as the Lease Modification Project site
consists of a mixture of sources, including noise from ships and boats on the ocean
surface, wind action on the water, surf, and, in some cases, biological noise from
vocalizing species. No stationary sources of noise are present in the immediate vicinity.

19

4.8.2

20
21
22
23
24
25
26
27
28
29
30

Appendix A summarizes relevant federal and state regulations. California Health and
Safety Code section 46022 defines noise as “excessive undesirable sound, including
that produced by persons, pets and livestock, industrial equipment, construction, motor
vehicles, boats, aircraft, home appliances, electric motors, combustion engines, and any
other noise producing objects.” Though guidelines and thresholds have been developed
by the U.S. Environmental Protection Agency (USEPA) and State Department of Health
Services (e.g., see Tables 12.19 and 12.20 in SWRCB (2015a), which are incorporated
by reference), noise levels with few exceptions are regulated at the local level (counties,
cities) through ordinances and land use planning and zoning laws. Noise requirements
of the City were presented in the 2010 FSEIR and include several policies relevant to
construction and operation of the proposed onshore HB Desalination Plant.

Regulatory Setting
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1
2

•

City Municipal Code Chapter 8.40 controls unnecessary, excessive and
annoying sounds emanating from incorporated areas of the City.

3
4

•

Land Use Element Policy LU 12.1.7 (p. II-LU-42) addresses the generation of
unacceptable levels of noise

5
6
7
8
9

•

Noise Element Policy N 1.2.2 (p. V-N-6) requires new industrial and new
commercial land uses or major expansion of existing land uses to demonstrate
that the new or expanded use would not be directly responsible for causing
ambient noise levels to exceed an exterior Ldn of 65 dBA on areas containing
“noise sensitive” land uses

10

4.8.3

11
12
13
14
15

The criteria for determining the significance of impacts for this analysis are the same
that were used in the 2010 FSEIR to evaluate 2010 Project construction noise impacts,
and are based on the State CEQA Guidelines Appendix G Checklist, specifically if
Lease Modification Project construction activities (no anticipated changes in impact are
associated with operations) would result in:

Significance Criteria

16
17
18

•

Exposure of persons to or generation of noise levels in excess of standards
established in the local general plan or noise ordinance, or applicable standards
of other agencies

19
20

•

Exposure of persons to or generation of excessive groundborne vibration or
groundborne noise levels

21
22

•

A substantial temporary or periodic increase in ambient noise levels in the project
vicinity above levels existing without the project

23

4.8.4

24

2010 PROJECT

25
26
27
28

In 2010, the CSLC, as a CEQA responsible agency, amended PRC 1980.1 to authorize
HB Desalination Plant co-located and stand-alone operations on sovereign land for the
remaining 20-year lease term (through August 7, 2026). The CSLC adopted the
following Findings and mitigation measures for noise (Item 62, October 29, 2010).

Environmental Impact Analysis and Mitigation

29
30

•

The [2010 Project] will not generate a significant amount of noise resulting from
mobile noise sources. Less than significant impact.

31
32
33

•

The [2010 Project] would not generate a significant amount of noise resulting
from long-term operations off site pipelines and underground booster pump
stations.

34
35

The 2010 FSEIR found that onshore construction noise associated with the 2010
Project would increase the noise levels experienced by the surrounding sensitive
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2
3
4
5
6
7

receptors in the community, but that adherence to City Municipal Code Chapter 8.40
requirements would ensure that, with mitigation, short-term construction noise impacts
would be less than significant. Once operational, the noise levels caused by pumps at
the proposed HB Desalination Plant site were identified in the 2010 FSEIR as potentially
exceeding applicable City exterior noise standards. The 2010 FSEIR found that, with
mitigation, the outdoor noise levels from the pumps would be less than significant. The
adopted mitigation measures (MMs), CON-15 and NOI-1, are discussed below.

8

SWRCB FINAL SUBSTITUTE ENVIRONMENTAL DOCUMENT (SED)

9
10
11
12
13
14
15
16
17
18

In its Final Staff Report Including the Final Substitute Environmental Documentation
Amending the Ocean Plan Addressing Desalination Facility Intakes, Brine Discharges,
and the Incorporation of Other Non-Substantive Changes, the SWRCB (2015a)
identified potentially significant impacts of noise and vibration related to the installation
of intake and outfall structures in offshore waters. The analysis and recommended
mitigation measures addressed (1) disturbance or interference with fish migration
patterns due to underwater pile-driving noise and (2) disturbance of marine and onshore
habitat through generation of noise and vibration. These issues are addressed in
Section 4.1, Ocean Water Quality and Marine Biological Resources. Regarding noise
associated with onshore construction and operation, the SED concluded:

19
20
21
22
23
24
25
26

Construction of desalination facilities will require heavy construction equipment and
other activities that can generate noise levels exceeding local noise thresholds.
Such impacts would be of temporary duration. Impacts from noise and vibration
associated with the construction and operation of desalination facilities were similar
between facilities and could be mitigated with appropriate design features such as
proper scheduling proper notification and sound attenuating facility design. It is likely
that other desalination facilities would have similar noise impacts and required
mitigation would also be similar.

27

ENVIRONMENTAL IMPACT ANALYSIS – LEASE MODIFICATION PROJECT

28
29
30
31
32
33

Proposed Lease Modification Project elements consist of offshore construction activities
required to install wedgewire screens and a multiport diffuser on the HBGS pipelines,
reduction in seawater intake volume (to 127 MGD for co-located and 106.7 MGD for
stand-alone) through the new screens, and operation and maintenance of the screens
and diffuser. Table 4.8-5 at the end of this section summarizes potential impacts and
proposed mitigation measures.

34
35
36
37
38

Noise levels associated with Lease Modification Project construction and operation would
occur offshore and be short-term and would not create noise in excess of applicable
community noise standards (Less than Significant).
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1

Impact Discussion

2
3
4
5
6

The Lease Modification Project would involve dredging, 3 days of pile-driving, and other
construction activities generated from a barge anchored offshore the City of Huntington
Beach. The nearest recreational area is Huntington State Beach. (0.3 mile [1,500 feet]
away) and the nearest residential area is the Huntington By-The-Sea RV Park, located
approximately 0.55 mile (2,900 feet) away.

7
8
9
10
11
12
13
14

Onshore use of heavy-duty trucks and other construction equipment loaded onto ships
would also occur at the Port of Long Beach (POLB), within the industrialized setting of
the Long Beach Harbor District, so would not be subject to community noise standards.
Noise generated by marine vessels used in Lease Modification Project activities would
not differ from sounds made by similar marine vessels; the number of vessels required
would be small compared to the number of existing calls at the POLB (POLB 2015) and
existing marine vessel traffic in the area, which includes recreational, fishing, and sightseeing boats and vessels supporting offshore oil platforms.

15

Construction-Phase Community Noise

16
17
18
19
20
21
22
23

Persons onshore would experience an increase in ambient noise levels from the
offshore construction activities on the water’s surface. The City of Huntington Beach
provides an exemption for noise associated with construction and grading in Municipal
Code, Noise Control, section 8.40.090, Special Provisions, provided that activities do
not take place between the hours of 8:00 p.m. and 7:00 a.m. on weekdays, including
Saturday, or at any time on Sunday or a State holiday. In general, all outdoor-living areas
should be compatible with a CNEL of less than 65 dBA. Similarly, indoor-living spaces
should be compatible with interior noise levels of less than CNEL 45 dBA (Dudek 2017).

24
25
26
27
28
29
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31
32
33
34
35
36
37
38

The anticipated short-term noise levels generated during offshore construction would
expose onshore receptors to higher daytime noise levels when equipment or vessels
are used on the barge or conduct dredging and pile-driving below the water surface at
the intake or discharge sites. Poseidon modeled construction noise levels at the nearest
onshore and occupied noise-sensitive land uses. The modeling accounts for the
equipment type and the number of each, the duty cycle for each piece of equipment (for
example, the percentage of hours the equipment typically operates per day), and the
distance from the noise-sensitive receiver to determine construction noise levels (Dudek
2016b, Dudek 2017). With various equipment in use offshore, including a crane, pumps,
welder, and compressor, the onshore receivers most likely to experience increased
noise levels from offshore construction would be residences at the Huntington By-TheSea RV Park. Construction noise levels from the Lease Modification Project would
range up to 57 dBA Leq. If intake and discharge construction were to overlap, the
resulting combined noise levels at these residences would range up to 60 dBA Leq
(Dudek 2017).
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4
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Since the worst-case noise level from combined construction of the intake and
discharge modifications would range up to approximately 60 dBA Leq, onshore
sensitive receptors would not be exposed to noise levels higher than applicable
standards. Project-related noise levels would be below the significance threshold of 65
dBA. This impact would also occur only during the allowable hours of construction.

6
7
8
9
10
11
12
13

Furthermore, the 2010 FSEIR required implementation of MM CON-15 to reduce noise
levels generated during the construction phase of the 2010 Project to ensure that shortterm construction noise impacts would be less than significant; this mitigation measure
is currently required as a lease condition in PRC 1980.1. Since construction noise would
be temporary, would only occur offshore during daylight hours, would implement noise
reduction measures such as mufflers on construction equipment, and would cease upon
completion of the Lease Modification Project, potential impacts of offshore construction
noise would be less than significant.

14

Operation and Maintenance

15
16
17
18
19
20
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24
25
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27
28
29

The 2010 FSEIR identified impacts of pump noise and other long-term stationary
equipment at the HB Desalination Plant as less than significant, with implementation of
the adopted MM NOI-1, which requires all outdoor pumps to achieve acceptable levels
as specified in the City Municipal Code, subject to post-construction monitoring. This
measure would also apply to pump use after the wedgewire screens and multiport
diffuser are installed. Maintenance of the intake screens and diffuser would require crew
boats with divers to manually clean/inspect the offshore wedgewire intake screens
during 1 or 2 days every 2 months (Dudek 2017). Cleaning optionswould include both
periodic manual cleaning by divers andshore-based or boat-based air bursting, the latter
of which would require use of an air compressor but would generate low non-impulsive
noise levels. The level of maintenance activity using air bursting would vary depending
on whether non-rotating or rotating wedgewire screens are installed. A rotating screen
has continuously operating components designed to reduce maintenance visits. If this
option is selected, components would rotate at a slow rate, which would avoid
generating routine mechanical noise.

30

Mitigation Measures

31
32
33

No new mitigation measures have been identified. The following mitigation measures
identified in the 2010 FSEIR and adopted by the City and CSLC as part of their 2010
Project approvals would continue to be implemented.

34
35
36
37
38

MM CON-15. Construction Noise Reduction. Requires mufflers on construction
equipment, compliance with the City of Huntington Beach Municipal Code for
Noise Control (chapter 8.40), notifying property owners of construction, use of
noise attenuation methods where feasible, avoiding noise sensitive areas with
haul trucks, and placing stationary equipment so that noise is emitted away
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1
2

from sensitive noise receptors, all of which would further minimize any onshore
impacts from construction noise.

3
4
5

MM NOI-1. Outdoor Pump Noise Reduction. Requires all outdoor pumps to
achieve acceptable levels as specified in the City of Huntington Beach
Municipal Code, subject to post-construction monitoring.

6
7
8
9

Short-term temporary vibration levels would increase during Lease Modification Project
construction potentially affecting sensitive and recreational receptors (Less than
Significant).

10

Impact Discussion

11
12
13
14
15
16
17

Offshore Lease Modification Project installation activities include the use of equipment
for concrete cutting, dredging, moving riprap, and pile driving. Installation of the
wedgewire screen intake and diffuser would occur approximately 1,500 to 1,650 feet
offshore and would not create vibration perceptible to receptors on land. This impact
would be less than significant. Operation and maintenance of the Lease Modification
Project would involve a small number of worker vehicle trips and a crew boat, neither of
which would generate groundborne vibration.

18

Mitigation Measures

19

No mitigation measures are recommended.

20
21
22

Project construction would occur offshore and would increase daytime noise levels in the
vicinity of the Lease Modification Project site (Less than Significant).

23

Impact Discussion

24
25
26
27
28
29
30
31
32
33
34

Noise from construction depends on noise generated by various pieces of construction
equipment, the timing and duration of noise-generating activities, and the distance
between construction noise sources and noise-sensitive receptors. With various
equipment in use approximately 1,500 to 1,650 feet offshore, including a crane, welder,
compressor, pile-driver and marine vessels, onshore receivers would experience
increased noise levels. As quantified in the discussion of Impact NOI-1 above,
construction noise levels from the Lease Modification Project would range up to 57 dBA
Leq. If intake and discharge construction were to overlap, the resulting combined noise
levels at these residences would range up to 60 dBA Leq (Dudek 2017). The 2010
FSEIR reported ambient noise levels at Huntington State Beach onshore of Lease PRC
1980.1 (see Table 4.8-4).
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The Project’s anticipated temporary noise levels from offshore construction would
increase the ambient noise levels in the project site vicinity. This would expose onshore
receptors to higher daytime noise levels. The increase in noise levels from offshore
construction would be attenuated by the distance to proposed offshore activities. The
change in noise levels would be short-term and would cease upon completion of the
Lease Modification Project. This impact would be less than significant.
Table 4.8-4. Ambient Noise Levels (2010 FSEIR)
SITE NO. LOCATION
Huntington State Beach, adjacent to
the project site

Leq
(dBA)

Lmin
(dBA)

Lmax
(dBA)

PEAK
(dBA)

TIME

47.1

41.2

57.2

82.8

10:25 a.m.

Source: City of Huntington Beach (2010).
Notes: 2010 FSEIR noise measurements were conducted on November 5, 2009, at sites representative
of typical existing noise exposure within and immediately adjacent to the 2010 Project site. 10-minute
measurements were taken at each site between 10:00 a.m. and 12:00 p.m.

7
8
9
10

Mitigation Measures
No additional mitigation measures are recommended. The following mitigation measure
identified in the 2010 FSEIR and adopted by the City and CSLC as part of their 2010
Project approvals would continue to be implemented.

11

•

12

4.8.5

13
14
15
16

The 2010 FSEIR concluded that noise generated by HB Desalination Plant construction
and operation would be less than significant. The analysis for this Supplemental EIR
has been updated to consider current projects and the location of the Lease
Modification Project.

17
18
19
20
21
22
23
24
25
26
27

Table 3-1 in Section 3, Cumulative Projects, presents the list of cumulative projects
within the Project area. No individual projects in the cumulative impact study area are
located offshore. The largest of the nearby onshore projects are the Magnolia Tank
Farm Redevelopment Project and the HBGS Demolition and Replacement Project,
which are separated from beach parking lots and beachfront and offshore areas by the
Pacific Coast Highway (State Route [SR] 1). Thus onshore construction noise impacts
would not readily combine with impacts from offshore construction associated with the
Lease Modification Project. Construction of the Lease Modification Project would also be
short-term and limited to a small offshore work area. The Lease Modification Project
would not include any potential long-term noise except for occasional use of boats to
perform maintenance.

28
29

Section 3, Cumulative Projects, describes a cumulative scenario that includes ongoing
marine vessel traffic between the POLB and Orange County area. The number of

MM CON-15 (Construction Noise Reduction)
Cumulative Impacts
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1
2
3
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5

vessels required for the Lease Modification Project, however, is small compared to the
number of existing calls at the POLB (POLB 2015) and existing marine vessel traffic in
the area. Thus vessel traffic associated with the Lease Modification Project would not
result in a cumulatively considerable noise impacts at the Lease Modification Project
site or in the region.

6
7
8
9
10
11
12

Although cumulative development within the vicinity of the HB Desalination Plant would
result in increased noise levels, the proposed Lease Modification Project would cause
only nominal long-term operational noise levels, and on-site stationary noise sources
associated with the HB Desalination Plant would be properly attenuated. Therefore, the
Lease Modification Project–related contribution to a potentially significant cumulative
long-term noise impact would not be cumulatively considerable and would therefore be
less than significant.

13

4.8.6

14
15
16

Table 4.8-5 presents the mitigation measures from the project approved in 2010 and
indicates whether each mitigation measure is also applicable to the Lease Modification
Project.

Mitigation Measure/Applicant Proposed Measure Summary

Table 4.8-5. Impact and MM/APM Summary
Impact

MM/APM
2010 Project
No significant impacts associated with noise were identified. Mitigation measures required in
the 2010 FSEIR addressed onshore construction and operation activities.
• 2010 MM CON-15 (Construction and Noise Reduction)
• 2010 MM NOI-1 (Outdoor Pump Noise Reduction)
Lease Modification Project
NOI-1. Construction and Operation
No new measures recommended. Less than significant
Impacts in Excess of Applicable
impacts would remain so with implementation of the
Community Noise Standards.
following measures identified in the 2010 FSEIR:
• 2010 MM CON-15 (see above)
• 2010 MM NOI-1 (see above)
NOI-2: Vibration Impacts to Sensitive None recommended
and Recreational Receptors
NOI-3: Construction Noise Impacts in No new measures recommended. Less than significant
Excess of Ambient Noise Levels
impacts would remain so with implementation of the
following measures identified in the 2010 FSEIR:
• 2010 MM CON-15 (see above)
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In 2010, the city of Huntington Beach (City), as lead agency under the California
Environmental Quality Act (CEQA), analyzed impacts to recreational facilities and
activities associated with construction and operation of the Huntington Beach
Desalination Plant (HB Desalination Plant or 2010 Project) in Sections 4.1 (Land
Use/Relevant Planning) and 4.6 (Public Services and Utilities) of its certified Final
Subsequent Environmental Impact Report (2010 FSEIR). In 2016, Poseidon Resources
(Surfside) LLC (Poseidon) submitted an application to the California State Lands
Commission (CSLC) to amend Lease PRC 1980.1 to install, operate, and maintain
wedgewire screens and a multiport diffuser on the offshore ends of the existing AES
Huntington Beach Generating Station (HBGS) seawater intake and discharge pipelines
(hereinafter referred to as the Lease Modification Project). This Supplemental EIR
analyzes impacts to recreational facilities and activities associated with the proposed
Lease Modification Project activities for the following reasons.

15
16

•

The 2010 Project did not include the offshore construction activities that are
contemplated in Poseidon’s 2016 application.

17
18
19

•

The 2010 FSEIR did not address potential impacts to recreational uses
associated with construction in the Pacific Ocean offshore the City and
Huntington State Beach.

20
21
22
23
24
25
26
27
28
29
30
31

Section 4.9 describes the offshore recreational activities in the Lease Modification
Project area, evaluates the type and significance of potential impacts based on
anticipated changes to existing conditions, and recommends measures if necessary to
avoid or reduce significant impacts. The impact area evaluated includes areas near the
seaward end of PRC 1980.1 where subsurface anchoring, dredging, riprap
reconfiguration, and pile-driving activities are proposed. Recreational users along the
Southern California coast can also be affected by aesthetic changes, as well as
construction impacts like noise, dust, or vehicle emissions. Effects on aesthetics and
scenic resources, which are often concerns for coastal recreationists, are evaluated in
Section 4.2, Aesthetics/Light and Glare. In addition, the Project’s air quality impacts are
addressed in Section 4.3, Air Quality, and potential noise impacts are addressed in
Section 4.8, Noise and Vibration.

32

4.9.1

33
34
35
36
37
38

As presented in the 2010 FSEIR, the City of Huntington Beach contains 70 parks with a
total improved area of 594 acres. Coastal recreational activities include a recreational
pier located approximately 1.6 miles northwest of the Lease Modification Project site, a
marina, a wildlife preserve, an 8-mile biking, inline skating, jogging, and walking trail
along the Pacific Ocean, and “8.5 miles of wide, spacious beaches where in the
summer, large crowds gather to watch the special events” (City of Huntington Beach

Environmental Setting
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2017b). Each summer, the City hosts the US Open of Surfing, billed as “the world's
largest surf competition and lifestyle festival [where] over half a million people cruise the
sand on the south side of the Huntington Beach Pier for nine free fun-filled days” (Surf
City USA 2017). Other beach and ocean-related activities along the shoreline (in
alphabetical order) include: beach volleyball, fishing, kite surfing, ocean swimming,
recreational vehicle camping, and whale and dolphin watching.

7
8
9
10
11
12
13
14
15

Coastal recreational areas near the Lease Modification Project site include Huntington
State Beach and Huntington City Beach, which are popular surfing and fishing areas.
Anglers catch perch, corbina, croaker, cabezon, and shovelnose guitarfish during surf
fishing, while California grunion runs draw crowds during the summer (California
Department of Parks and Recreation 2017). Other well-visited areas are Magnolia
Marsh and Brookhurst, located southeast and adjacent to the HBGS. Because of the
wildlife at the Huntington State Beach and the Huntington Beach Wetlands,
photography, educational tours (Huntington Beach Wetlands Conservancy 2017), and
bird watching (Wetlands & Wildlife Care Center 2017) occur frequently.

16
17
18
19
20
21

Sportfishing in the deeper waters off Huntington Beach and Newport is also common.
Three main port-based fishing communities in Orange County are (California Sea Grant
2017): Huntington Harbor (about 7.3 miles north of the project site) and Newport Beach
and Balboa (about 3.4 miles south of the HBGS). Targeted fish in the area include
calico bass, sand bass, barracuda, bonito, halibut, yellowtail, and white sea bass
(Newport Landing 2017).

22

4.9.2

23
24
25
26

Appendix A summarizes relevant federal and state regulations. Regulations related to
recreation were not included in the 2010 FSEIR. No local regulations relevant to
recreation would apply to the offshore area where the Lease Modification Project would
be located.

27

4.9.3

28
29
30

The criteria for determining the significance of impacts for this analysis is based on
concerns expressed by the public during scoping about the Lease Modification Project’s
impact on access to recreational opportunities, specifically if the project would:

31
32
33
34
35
36

•

Regulatory Setting

Significance Criteria

Prevent access to recreational sites or disturb users of recreational facilities
during times of peak use

The significance criteria for recreation applied in the 2010 FSEIR do not apply to the
offshore Lease Modification Project because the project would not increase the use of
existing neighborhood and regional parks or other recreational facilities such that
substantial physical deterioration of the park would occur or be accelerated or include
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1
2

recreational facilities or require the construction or expansion of recreational facilities
that might have an adverse physical effect on the environment.

3

4.9.4

4

2010 PROJECT

5
6
7
8
9
10
11
12
13
14
15
16
17
18

Environmental Impact Analysis and Mitigation

The 2010 FSEIR found that all recreational impacts associated with constructing the HB
Desalination Plant would be less than significant. Construction activities would occur in
an area that includes nearby recreational uses, but would have a negligible impact on
parks and recreation facilities in the City, including Huntington State Beach. Poseidon
would be required to pay development impact fees prior to issuance of grading permits
and to demonstrate compliance with parkland requirements identified in Chapter 254.08
(or Ordinance No. 3596) of the City’s Zoning and Subdivision Ordinance. In 2010, the
CSLC amended PRC 1980.1 to authorize co-located and stand-alone operations of the
HB Desalination Plant on sovereign land for the remaining 20-year lease term (through
August 7, 2026). The CSLC adopted the following Findings for recreation (Item 62,
October 29, 2010).
•

The [2010 Project] will not have a significant impact on the demand for parks and
recreational facilities within the City of Huntington Beach. Less than significant
impact.

19

SWRCB FINAL SUBSTITUTE ENVIRONMENTAL DOCUMENT (SED)

20
21
22
23

In its Final Staff Report Including the Final Substitute Environmental Documentation
Amending the Ocean Plan Addressing Desalination Facility Intakes, Brine Discharges,
and the Incorporation of Other Non-Substantive Changes, the SWRCB (2015a) noted
the following with respect to recreation.

24
25
26
27
28
29

The Desalination Amendment will not directly or indirectly cause increased use of
regional parks or recreational facilities or require construction or expansion of new
facilities because the scope of the Water Board’s action relates only to the intake of
seawater and discharge of brine in the coastal ocean environment. As determined
on a case-by-case basis, the siting, construction and operation of individual
desalination facilities will need to consider any potential impacts to recreation.

30
31
32
33
34

As discussed in sections 12.1.13 and 12.1.14, the potential increase in growth could
result in the use of and need for parks and recreational facilities. Therefore, it is
possible that significant impacts from the need for recreation facilities may occur with
implementation of a particular desalination facility, triggering the need to impose
mitigation measures.

35
36

Activities associated with the proposed Lease Modification Project, which include a
reduced seawater intake flow and installation of wedgewire screens and a multiport
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1
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diffuser, would not cause an increase in local or regional growth, an issue addressed by
the City (2010) in its certified 2010 FSEIR for the 2010 Project.

3

ENVIRONMENTAL IMPACT ANALYSIS – LEASE MODIFICATION PROJECT

4
5
6
7
8
9

Proposed Lease Modification Project elements consist of offshore construction activities
required to install wedgewire screens and a multiport diffuser on the HBGS pipelines,
reduction in seawater intake volume (to 127 MGD for co-located and 106.7 MGD for
stand-alone) through the new screens, and operation and maintenance of the screens
and diffuser. Table 4.9-1 at the end of this section summarizes potential impacts and
proposed mitigation measures.

10
11
12
13
14

Use of a barge and vessels for offshore construction activities and vessels for intake and
diffuser maintenance would prevent access to recreational areas during peak use (Less
than Significant Impact).

15

Impact Discussion

16
17
18
19
20
21
22
23

Installation of the diffuser (1,500 feet offshore) and wedgewire screens (1,650 feet
offshore) on the seaward ends of the existing HBGS intake and discharge pipelines
would be performed from a 180-ton derrick barge anchored above the pipeline risers.
Pile-driving activities (approximately 3 days in duration) would expose recreationists to
temporary noise and vibration impacts (see Section 4.8, Noise and Vibration).
Construction activities would be restricted to the hours between 7 a.m. and 6 p.m., 7
days a week, for approximately 2 months for the diffuser and approximately 3 months
for the wedgewire screens.

24
25
26
27
28
29
30
31

Since construction would only be performed in offshore waters, the work would not
impede access to recreation in City parks and recreational areas, including Huntington
State Beach, and would not result in any permanent development onshore. Surfers,
beach volleyball players, and other beachfront or surf zone users would not be directly
affected by the construction of the screens and diffuser because of the distance of
construction from the beach and surf zone, even during peak use periods such as
during the US Open of Surfing. Overall, the impact of construction to onshore and
nearshore recreationists would be less than significant.

32
33
34
35
36
37

Construction activities could potentially conflict with recreational boating, diving, and
fishing activities in the offshore area. These vessels likely originate from local harbors.
Lobster fishing also occurs in rocky areas such as under the Huntington Beach Pier. The
intake and outfall pipelines are protected by riprap that may attract lobsters and reefassociated fish. This riprap would be moved and reconfigured during construction. Fish,
lobster, and associated fishing activities, however, have not been documented in the
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immediate vicinity of the intake and outfall pipelines, and since the riprap would be
replaced, any disturbed invertebrates or fish would likely return once construction is
complete. Because the area that would be precluded from recreational access during
construction is very small compared to the expanse of ocean in the surrounding areas
that would remain accessible to recreationists during the short construction period,
potential impacts to boaters, divers, and sport fishers would be less than significant.

7
8
9
10
11
12
13
14
15

This less-than-significant impact to recreational boating and fishing would be further
reduced through postings of U.S. Coast Guard (USCG) notices informing local boaters
of potential obstructions during construction that are recommended to reduce potential
impacts to marine transportation (see Section 4.10, Transportation (Marine)). The
issuance of a Local Notice to Mariners (LNM) by the USCG as a result of this
requirement would contain information on the locations, times, and details of activities
that may pose hazards to mariners, such as the presence of barges, buoys, or other
obstacles. The USCG issues LNMs on a monthly basis, with weekly supplements
categorized by District Boundaries. As of April 1, 2004, LNMs are only available online.

16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

During operation, the site would not visually stand out from the surrounding ocean,
since both the screens and diffuser would remain submerged. No work crews would be
permanently stationed at either the offshore diffuser or screen locations. During
maintenance of the diffuser and wedgewire screens, a work crew would be deployed in
a service boat that would be temporarily anchored over the offshore intake and outtake
location. Poseidon estimates that maintenance would be completed within at most 10
hours, depending on the type of wedgewire screen installed. Regular maintenance of
the diffuser would require quarterly dives to clean the external diffuser surfaces, and
maintenance of the wedgewire screens would require inspection dives every 2 weeks
during the first few months of operation. Depending on the observed biofouling rate,
inspection and cleaning dives and boat-based air-burst cleaning would thereafter be
conducted at a reduced frequency and are anticipated to be every other monthquarterly.
The short time required for maintenance activities and distance maintenance activities
would be from shore would ensure that any impact to recreational access of
maintenance activities would be temporary.

31

Mitigation Measures

32
33
34

Due to the low likelihood of the Project significantly impacting recreational opportunities
for extended periods of time or during peak use, the impact to recreation is considered
to be less than significant and no mitigation measures are recommended.

35

4.9.5

36
37
38

The 2010 FSEIR concluded that development of the HB Desalination Plant and other
cumulative projects would be in compliance with all General Plan and Zoning
designations and therefore would not result in any significant cumulative impacts to

Cumulative Impacts
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recreation. The analysis for this Supplemental EIR has been updated to consider
current projects and the location of the Lease Modification Project.

3
4
5
6
7
8
9
10
11
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Table 3-1 in Section 3, Cumulative Projects, presents the list of cumulative projects
within the Project area. No individual projects in the cumulative impact study area are
located offshore. The largest of the nearby onshore projects are the Magnolia Tank
Farm Redevelopment Project and the HBGS Demolition and Replacement Project,
which are separated from beach parking lots and beachfront and offshore areas by the
Pacific Coast Highway (State Route [SR] 1). Thus onshore construction impacts would
not readily combine with impacts from offshore construction associated with the Lease
Modification Project to affect recreational areas. Construction of the Lease Modification
Project would also be short-term and limited to the small offshore work area and would
be unlikely to affect peak use recreational activities.

13
14
15
16
17
18
19
20

Section 3, Cumulative Projects, describes a cumulative scenario that includes ongoing
marine vessel traffic between the Port of Long Beach (POLB) and the Orange County
area that could have potential cumulative impacts to recreational boating and fishing
activities in the region. The number of vessels required for the Lease Modification
Project, however, is small compared to the number of existing calls at the POLB (POLB
2015) and existing marine vessel traffic in the area. Thus vessel traffic associated with
the Lease Modification Project would not result in a cumulatively considerable impact at
the Lease Modification Project site or in the region. No mitigation is required.

21

4.9.6

22
23
24
25

Table 4.9-1 presents any applicable mitigation measures from the 2010 Project and
indicates whether each mitigation measure applies to the Lease Modification Project. It
also presents any new mitigation measures developed for this Supplemental EIR, which
would only be applicable to the Lease Modification Project.

Mitigation Measure/Applicant Proposed Measure Summary

Table 4.9-1. Impact and MM/APM Summary
Impact

MM/APM
2010 Project
No significant impacts associated to with recreation were identified in the 2010 FSEIR.
Lease Modification Project
REC-1: Impacts to Recreation and
No new measures recommended. Less than significant
Recreational Access from Lease
impacts would remain so with implementation of the
Modification Project Activities.
following measure identified in Section 4.10,
Transportation (Marine).
MM TRM-1: Publication of U.S. Coast Guard (USCG)
Local Notice to Mariners
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In 2010, the city of Huntington Beach (City), as lead agency under the California
Environmental Quality Act (CEQA), analyzed construction-related impacts of
transportation and traffic associated with construction and operation of the Huntington
Beach Desalination Plant (HB Desalination Plant or 2010 Project) in Section 4.9
(Construction-Related Impacts) of its certified Final Subsequent Environmental Impact
Report (2010 FSEIR). In 2016, Poseidon Resources (Surfside) LLC (Poseidon)
submitted an application to the California State Lands Commission (CSLC) to amend
Lease PRC 1980.1 to install, operate, and maintain wedgewire screens and a multiport
diffuser on the offshore ends of the existing AES Huntington Beach Generating Station
(HBGS) seawater intake and discharge pipelines (hereinafter referred to as the Lease
Modification Project). This Supplemental EIR analyzes impacts of the Lease
Modification Project on marine transportation for the following reasons.

14
15

•

The 2010 Project did not include the offshore construction activities that are
contemplated in Poseidon’s 2016 application.

16
17

•

The 2010 FSEIR did not address potential impacts to marine transportation in the
Pacific Ocean offshore the City.

18
19
20
21
22
23

Section 4.10 discusses marine transportation in the Lease Modification Project area,
evaluates the type and significance of potential impacts based on anticipated changes
to existing conditions, and recommends measures if necessary to avoid or reduce
significant impacts. The impact area evaluated includes areas near the seaward end of
PRC 1980.1 where subsurface anchoring, dredging, riprap reconfiguration, and piledriving activities are proposed.

24

4.10.1

25
26

Marine vessel traffic is often measured in numbers of port calls per vessel. According to
the Port of Long Beach (POLB) 2015 Air Emissions Inventory (POLB 2015), in 2015:

Environmental Setting

27
28
29
30

•

1,988 ocean-going vessels (commercial vessels of 300 gross registered tons or
more calling on California ports or places, excluding active military vessels
[SWRCB 2015a], including large containerships, auto carriers, tankers, and other
miscellaneous bulk carriers) departed the POLB, an average of 5.4 per day

31
32

•

87 harbor craft (including tugboats, crew boats, ferries, and other work boats)
actively operated out of the Port (Table 8.6)

33
34
35
36
37

Marine vessel traffic within and approaching the POLB and Port of Los Angeles is
managed through a Vessel Traffic Service (VTS), operated jointly by the U.S. Coast
Guard (USCG) and Marine Exchange of Southern California (MXSocal). The purpose of
the VTS “is to improve vessel transit safety by providing vessel operators with advance
information of other reported marine traffic and any additional information, advice and
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recommendations which may affect vessel traffic safety within the VTS area.” (MXSocal
and USCG 2015). Regional vessel traffic is also coordinated using Traffic Separation
Schemes (TSSs), defined as a “routing measure aimed at the separation of opposing
streams of traffic by appropriate means and by the establishment of traffic lanes”
(MXSocal and USCG 2015). The TSS that controls access to and from the POLB is
divided into two approaches: Western and Southern. Each approach has a 1-mile-wide
traffic lane, established on each side of the TSS.

8
9
10
11
12
13

The Lease Modification Project site is 10.5 miles outside of the Southern TSS Inbound
Course. Vessel traffic in the nearby area includes: supply and crew boats to four
offshore oil platforms—Edith, Elly, Eureka, and Ellen—located approximately 9 miles
west; recreational boating, out of Huntington Harbour or other nearby harbors such as
Newport Beach and Los Alamitos (about 7 miles to the south and north, respectively, of
the worksite); and fishing, whale watching and SCUBA dive boats.

14

4.10.2

15
16
17
18

Appendix A summarizes relevant federal and state regulations. Huntington Beach City
Code, as amended in 2017, includes Section 13.08.135, Motorized Vessels, which
prohibits boating within 1,000 feet of the mean high tide line unless authorized by the
Director of Community Services (City of Huntington Beach 2017a).

19

4.10.3

20
21
22
23
24
25

Criteria set forth for transportation and traffic in the State CEQA Guidelines Appendix G
Checklist apply primarily to onshore transportation (e.g., effects to intersections, streets,
highways and freeways, pedestrian and bicycle paths, mass transit, congestion
management programs [including, but not limited to level of service (LOS) standards],
air traffic patterns, etc.) and are thus not applicable to the analysis of the offshore Lease
Modification Project.

26
27

Therefore, consistent with other EIRs prepared by the CSLC for offshore projects in its
jurisdiction, the following criterion would apply.

28
29
30

•

Regulatory Setting

Significance Criteria

Marine transportation impacts would be considered significant if the project would
reduce the existing level of safety for navigating vessels or increase the potential
for marine vessel accidents.

31

4.10.4

Environmental Impact Analysis and Mitigation

32

2010 PROJECT

33
34
35

The 2010 Project did not include marine vessels required to install offshore wedgewire
screens or a diffuser; therefore, marine transportation was not analyzed in the 2010
FSEIR. In 2010, the CSLC, as a CEQA responsible agency, amended PRC 1980.1 to
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authorize HB Desalination Plant operations on sovereign land for the remaining 20-year
lease term (through August 7, 2026). As part of its approval, the CSLC made a finding
that implementation of the 2010 Project may cause short-term, construction-related
traffic impacts that would be avoided and minimized through implementation of a traffic
management plan and other onshore traffic control-related mitigation measures (Item
62, October 29, 2010).

7

SWRCB FINAL SUBSTITUTE ENVIRONMENTAL DOCUMENT (SED)

8
9
10
11
12
13
14

The SWRCB did not address marine transportation-related impacts in the SED. In its
Final Staff Report Including the Final Substitute Environmental Documentation
Amending the Ocean Plan Addressing Desalination Facility Intakes, Brine Discharges,
and the Incorporation of Other Non-Substantive Changes, the SWRCB (2015a)
recognized that offshore construction related to the subsurface intake and outfall or
diffuser could include excavation and emplacement activities requiring heavy equipment
working offshore for a short-term duration (e.g., 1 to 4 months) by noting:

15
16
17
18
19

Barge or other vessel mounted dredging and pipe laying equipment, tug boats and
support vessels would be necessary for seaward activities. Once construction of the
project has been completed, the on-site activities would be limited to periodic
monitoring and inspection. Some maintenance requiring construction or
reconditioning would be necessary over the lifetime of an individual project.

20

ENVIRONMENTAL IMPACT ANALYSIS – LEASE MODIFICATION PROJECT

21
22
23
24
25
26

Proposed Lease Modification Project elements consist of offshore construction activities
required to install wedgewire screens and a multiport diffuser on the HBGS pipelines,
reduction in seawater intake volume (to 127 MGD for co-located and 106.7 MGD for
stand-alone) through the new screens, and operation and maintenance of the screens
and diffuser. Table 4.10-1 at the end of this section summarizes potential impacts and
proposed mitigation measures.

27
28
29

Lease Modification Project activities have the potential to reduce the existing level of
safety for marine vessels (Less than Significant with Mitigation).

30

Impact Discussion

31
32
33
34
35

As described in Section 2, Project Description, installation of the diffuser and wedgewire
screens would generate marine vessel traffic between the POLB and the work site
offshore of Huntington Beach. Construction would require one tug tugboat trip to deliver
a crane barge to the site and one to remove it. The 180-ton derrick barge would be the
largest vessel required for construction. Lease Modification Project activities would not

Final Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

October 2017
Page 4-161

4.10 Transportation (Marine)

1
2

require any change in port areas, the regional VTS, other established marine traffic
systems in the area, or existing aids to navigation.

3
4
5
6
7
8
9
10
11

An additional two or three vessels per day would shuttle crews to the site, deliver
equipment and supplies, and conduct water quality and biological monitoring. These
trips would have minimal effect on existing boat traffic during the short-term construction
period, which is estimated at 2 and 3 months for installation of the diffuser and screens,
respectively. If the installation of the diffuser and screens occurs concurrently, similar
vessels and crews would work at each site. Vessel traffic offshore would be confined to
the area directly surrounding the intake and discharge towers and to and from the
POLB. Therefore, the vessel traffic offshore would not result in a significant impact on
boat traffic.

12
13
14
15
16
17
18
19
20
21

Vessels transiting to and from the POLB and used onsite during the Lease Modification
Project must meet USCG requirements for navigation safety (e.g., navigation systems,
minimum crew, and COLREGS [International Regulations for Preventing Collisions at
Sea] day shapes and night lights) and vessel operators would communicate with the
USCG and VTS where applicable. Lease Modification Project activities are not likely to
reduce the existing level of safety for navigating marine vessels in and around the POLB
due to the small vessel sizes, small number of trips per day, use of existing vessel traffic
services for coordinating movements into and out of the POLB, and short-term duration
of construction. Thus, potential impacts at and transiting to and from the POLB would be
less than significant.

22
23
24
25
26
27
28
29
30
31
32
33
34

At the Lease Modification Project site, vessel safety could be further increased with the
publication of a Local Notice to Mariners to ensure that other vessels in the area, as well
as the USCG and area harbor personnel, would be advised of the location of moored
vessels, likely transit routes, and approximate dates, durations, and working hours.
Noticing would provide for advanced planning and would ensure coordination with any
other activities that are ongoing or planned. The USCG has a Local Notice to Mariners
program and publishes weekly emails and notices for each USCG District (California is
District 11). The Local Notice to Mariners addresses discrepancies in navigational aids
(charts, etc.), advanced notices of projects (such as dredging, etc.) and other areas of
potential concern (surveys, fireworks displays, sunken ships, etc.). The absence of
advanced planning and failure to provide adequate notification to affected mariners or
the USCG could cause a significant impact, which would be avoided by publication of a
Local Notice to Mariners.

35
36
37
38
39

Upon completion of construction, the tops of the modified intake and discharge
structures would be at approximately the same depth as the existing structures below
the ocean surface at low water conditions. As illustrated in Figure 2-2 and 2-3 (Existing
Intake Structure and Existing Discharge Structure), the intake and discharge risers
(towers) on the ends of the existing HBGS pipelines are approximately 12 feet below
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2
3
4
5
6

the surface of the ocean during low water conditions. These risers are located in waters
sufficiently deep to vessel traffic that would normally operate in areas with water depths
of approximately 33 feet mean lower low water. Prior to installation of the screens and
diffuser, the tops of the risers would be demolished and lowered to accommodate the
screens and diffuser. This would not result in a significant impact to marine vessel
safety due to obstructions.

7
8
9
10
11
12
13

After operation begins, inspections of the submerged components by boat would occur.
The diffuser would require quarterly dives to ensure its proper operation. Periodic
maintenance trips, estimated at less than one per month or 11 six dives per year, would
also be made to clean/inspect the intake screens (different intake screen cleaning
options are described in Section 2.4.6, Operations and Maintenance), Manually
cleaning of non-rotating wedgewire screens, if used, would result in the greatest number
of diver visits. This would not result in a significant impact to marine vessel safety.

14

Mitigation Measures

15
16
17
18
19
20
21
22
23
24
25
26
27
28

MM TRM-1. Publication of U.S. Coast Guard (USCG) Local Notice to Mariners.
The Applicant shall ensure that its contractor submits to the USCG District 11
(as stated at www.uscg.mil/D11/DP/LnmRequest.asp), a request to publish a
Local Notice to Mariners, 14 days prior to operation, that includes the following
information:
• Type of operation (i.e., dredging, diving operations, construction)
• Location of operation including Latitude and Longitude and geographical
position if applicable
• Duration of operation including start and completion dates (if these dates
change, the Coast Guard needs to be notified)
• Vessels involved in the operation
• VHF-FM Radio Frequencies monitored by vessels on scene
• Point of Contact and 24-hour phone number
• Chart Number for the area of the operation

29

4.10.5

Cumulative Impacts

30
31
32
33
34

The 2010 FSEIR concluded that the HB Desalination Plant would not result in a
cumulatively considerable contribution to any significant cumulative transportation and
traffic impacts onshore. The 2010 FSEIR did not evaluate marine transportation
impacts. The analysis for this Supplemental EIR has also been updated to consider
current projects and the offshore location of the Lease Modification Project.

35
36
37
38

Table 3-1 in Section 3, Cumulative Projects, presents the list of cumulative projects
within the Lease Modification Project area. No individual projects in the cumulative
impact study area are located offshore. Similarly, the nature and location of Lease
Modification Project activities are physically separate from those of onshore projects
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1
2
3
4

listed in Table 3-1 and would therefore not contribute to effects caused by those
projects. No onshore traffic in the Huntington Beach area would be associated with the
Lease Modification Project, and construction of the Lease Modification Project would be
short-term and limited to the small offshore work area.

5
6
7
8
9
10
11
12
13

Section 3, Cumulative Projects, describes a cumulative scenario that includes ongoing
marine vessel traffic between the POLB and Orange County area that could result in
potential cumulative impacts in the region. The number of vessels required for the Lease
Modification Project, however, is small compared to the number of existing calls at the
POLB (POLB 2015) and existing marine vessel traffic in the area, which includes
recreational, fishing, and sight-seeing boats and vessels supporting offshore oil
platforms. Thus marine traffic associated with the Lease Modification Project would not
result in a cumulatively considerable impact at the Lease Modification Project site or in
the region. No mitigation is required.

14

4.10.6

15
16
17
18

Table 4.10-1 presents any applicable mitigation measures from the 2010 Project and
indicates whether each mitigation measure applies to the Lease Modification Project. It
also presents any new mitigation measures developed for this Supplemental EIR, which
would only be applicable to the Lease Modification Project.

Mitigation Measure/Applicant Proposed Measure Summary

Table 4.10-1.

Impact and MM/APM Summary

Impact

MM/APM
2010 Project
Mitigation measures required in the 2010 FSEIR addressed only onshore transportation
impacts.
Lease Modification Project
TRM-1: Marine Vessel Safety
MM TRM-1: Publication of U.S. Coast Guard
(USCG) Local Notice to Mariners
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14
15
16
17
18
19

The California Environmental Quality Act (CEQA) requires the California State Lands
Commission (CSLC) to analyze alternatives to a proposed project that could feasibly
achieve the objectives of the project while substantially reducing significant
environmental effects. As noted in Section 1, Introduction, in September 2010, the City
of Huntington Beach (City), as CEQA lead agency, certified a Final Subsequent
Environmental Impact Report (2010 FSEIR) in September 2010 and approved the
construction and operation of the 50 million gallon per day (MGD) Huntington Beach
Desalination Plant (HB Desalination Plant or 2010 Project) at a site adjacent to the AES
Huntington Beach Generating Station (HBGS) in the city of Huntington Beach, Orange
County. The 2010 FSEIR evaluated alternatives to the 2010 Project. The CSLC is
preparing this Supplemental Environmental Impact Report (EIR) to assess the changes
in environmental impact resulting from Poseidon’s proposed modifications to CSLC
Lease PRC 1980.1 (hereinafter referred to Lease Modification Project). This section
describes the CSLC’s alternatives screening methodology, identifies alternatives
eliminated from further consideration, and provides descriptions and impact analyses of
each Lease Modification Project alternative considered. Section 6 identifies the
environmentally superior alternative.

20
21

5.2.1 Guidance on Alternatives Development and Evaluation

22
23
24
25
26

An important aspect of the environmental review process is the identification and
assessment of reasonable alternatives that have the potential to avoid or reduce the
significant impacts of a proposed project to allow for a comparative analysis for
consideration by decision-makers. The State CEQA Guidelines provide the following
guidance for evaluating alternatives in EIRs:

27
28
29
30
31

•

An EIR need not consider every conceivable alternative to a project. Rather, it
must consider a reasonable range of potentially feasible alternatives that will
foster informed decision-making and public participation. An EIR is not required
to consider alternatives which are infeasible (State CEQA Guidelines, § 15126.6,
subd. (a));

32
33
34
35
36

•

The discussion of alternatives shall focus on alternatives to the project or its
location which are capable of avoiding or substantially lessening any significant
effects of the project, even if these alternatives would impede to some degree the
attainment of the project objectives, or would be more costly (State CEQA
Guidelines, § 15126.6, subd. (b));
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•

The range of potential reasonable alternatives to the project shall include those
that could feasibly accomplish most of the basic objectives of the project and
could avoid or substantially lessen one or more of the significant effects. Among
the factors used to eliminate alternatives from detailed consideration are: (i)
failure to meet most of the basic project objectives, (ii) infeasibility, or (iii) inability
to avoid significant environmental impacts (State CEQA Guidelines, § 15126.6,
subd. (c)); and

8
9
10
11
12
13

•

The EIR shall include sufficient information about each alternative to allow
meaningful evaluation, analysis, and comparison with the project. If an alternative
would cause one or more significant effects in addition to those that would be
caused by the project as proposed, the significant effects of the alternative shall
be discussed, but in less detail than the significant effects of the project as
proposed (State CEQA Guidelines, § 15126.6, subd. (d)).

14
15
16
17
18
19

CEQA also requires an EIR to evaluate a “no project” alternative. The purpose of
describing and analyzing a no project alternative is to allow decision-makers to compare
the impacts of approving the project with the impacts of not approving the project. The
analysis of the no project alternative must discuss the baseline conditions, as well as
what would be reasonably expected to occur in the foreseeable future if the project were
not approved.

20

5.2.2 Alternatives Screening Methodology

21
22
23
24
25
26
27
28

Alternatives to the Lease Modification Project were identified, screened, and either
retained for further analysis or eliminated as described below. Alternatives were
developed based on: input received from comments on the Notice of Preparation
(NOP), information presented by the CSLC, comments received during consultation with
the Santa Ana Regional Water Quality Control Board (RWQCB), State Water
Resources Control Board and California Coastal Commission (CCC), and information
provided by the Applicant. The Alternatives screening process consisted of the following
steps:

29

Step 1: Define the alternatives to allow comparative evaluation.

30

Step 2: Evaluate each alternative using the following criteria:

31
32

•

The extent to which the alternative would accomplish most of the basic goals and
objectives of the Lease Modification Project (see Section 2.2, Project Objectives);

33
34
35

•

The feasibility of the alternative, taking into account site suitability, economic
viability, availability of infrastructure, General/Local Coastal Plan consistency,
and consistency with other applicable plans and regulatory limitations; and

36
37

•

The extent to which the alternative would avoid or lessen one or more of the
significant environmental impacts of the Lease Modification Project.
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1
2
3

Step 3: Determine the suitability of the proposed alternative for full analysis in the EIR
based on Steps 1 and 2 above. Alternatives considered unsuitable were eliminated, with
appropriate justification, from further consideration.

4
5
6
7
8
9

For the screening analysis, the technical and regulatory feasibility of potential
alternatives was assessed at a general level. The assessment of feasibility was
conducted by using “reverse reason” to identify anything about the alternative that
would be infeasible on technical or regulatory grounds. CEQA does not require
elimination of a potential alternative based on cost of construction and
operation/maintenance.

10
11
12
13
14
15
16
17

At the screening stage, potential impacts of the alternatives or the Lease Modification
Project cannot be evaluated with any measure of certainty; however, elements of the
Project that are likely to be sources of impacts can be identified. Under both the
proposed Lease Modification Project and alternatives, Poseidon would implement the
mitigation measures adopted by the City of Huntington Beach and CSLC, as presented
in the 2010 FSEIR. Poseidon would also implement additional Applicant Proposed
Measures (APMs) for the Lease Modification Project that are identified in Section 2.5,
Applicant Proposed Measures.

18
19

In general, characteristics used to eliminate alternatives from further consideration
included:

20
21
22
23
24
25

•
•
•
•
•
•

Limited effectiveness in reducing environmental impacts
Engineering feasibility and safety
Permitting feasibility
Potential for adverse effects on air quality or marine resources
Potential for inconsistency with adopted agency plans and policies
Feasibility when compared to other alternatives under consideration

26
27
28
29
30
31

An alternative with infeasible characteristics was disregarded. Feasible alternatives that
did not clearly offer the potential to reduce significant environmental impacts and
infeasible alternatives were also removed from further analysis. In the final screening
step, environmental advantages and disadvantages of the remaining alternatives were
carefully weighed with respect to their potential for overall environmental advantage,
technical feasibility, and consistency with Project objectives.

32
33
34
35
36

The State CEQA Guidelines require the consideration of a “no project” alternative and to
identify, under specific criteria, an “environmentally superior” alternative. If the
environmentally superior alternative is determined to be the “no project” alternative, the
EIR must identify an environmentally superior alternative among the other alternatives
(State CEQA Guidelines, § 15126.6).
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5.2.2.1 Impacts of Major Concern

2
3
4
5
6
7

For the reasons described below, two resource areas are of particular importance in the
consideration of alternatives for this Supplemental EIR: (1) ocean water quality and
marine biological resources; and (2) air quality. For other resource areas, as
documented in Sections 4.1 through 4.10, the implementation of the Lease Modification
Project would result in minor increases or decreases to the less than significant impacts
identified in the 2010 FSEIR, without changing any CEQA significance determinations.

8
9
10
11
12
13
14
15

•

Ocean Water Quality and Marine Biological Resources. Impacts to ocean
water quality and marine biological resources in the 2010 FSEIR were less than
significant. The Lease Modification Project is being proposed to comply with the
Desalination Amendment to the California Ocean Plan, which was enacted after
2010 and, in part, require impingement and entrainment reduction and
adherence to specific salinity thresholds. The consideration of alternatives in this
Supplemental EIR focuses on alternatives that would best achieve compliance
with the Desalination Amendment.

16
17
18
19
20
21

•

Air Quality. The only significant and unavoidable impact identified in the 2010
FSEIR was to regional air quality during construction of the HB Desalination
Plant because construction emissions would exceed the daily threshold for NOx.
Emissions from construction of the proposed Lease Modification Project would
add to those of the HB Desalination Plant. The consideration of alternatives in
this Supplemental EIR focuses on reducing this potentially significant impact.

22

5.2.3 Summary of Screening Results

23
24
25
26
27
28
29

Alternatives found to be technically feasible and consistent with the Lease Modification
Project’s objectives were then reviewed for their ability to reduce the potentially
significant environmental impacts associated with the Lease Modification Project. Table
5-1 identifies potential alternatives to the proposed Lease Modification Project, and
indicates if they were eliminated from further consideration (see rationale in Section 5.3,
Alternatives Eliminated from Further Consideration), or fully described and evaluated in
detail (see Section 5.4, Alternatives Evaluated in this Supplemental EIR).
Table 5-1.

Summary of Alternatives Screening Results

Alternatives Evaluated in this
Supplemental EIR

Intake and Discharge Alternatives
Eliminated from Further Consideration
in this Supplemental EIR
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No Project Alternative
Rotating Brush-Cleaned, Stainless Steel
Wedgewire Screens Alternative
Copper-Nickel Alloy Wedgewire Screens Alternative
Six-port Diffuser Alternative
Intake Pipeline Extension Alternative
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The alternatives listed in Table 5-1 are not an exhaustive list of potential options for the
Lease Modification Project. The alternatives considered but eliminated from further
consideration in the 2010 FSEIR were reconsidered as alternatives to the proposed
Lease Modification Project, but were eliminated from consideration in this Supplemental
EIR because they were 1) outside of the scope of this Supplemental EIR, or 2) for the
same reasons as in 2010 FSEIR. These alternatives are listed as follows; the rationale
for their elimination is presented in Section 5.3.43:

8

•

Alternative Site Alternative

9

•

Alternative Ownership and Operation Alternative

10

•

Alternative Facility Configuration

11
12

•

Beach Well Intake Alternative (vertical intake wells, slant intake wells, and
horizontal intake (Raney) wells)

13

•

Subsurface Infiltration Gallery Intake Alternative

14

•

Alternative Discharge Location (OCSD regional wastewater treatment facility)

15

•

Alternative Discharge Design – Diffuser (velocity cap with 4 rectangular ports)

16

•

Reduced Facility Size Alternative

17
18
19
20
21
22
23
24

In 2013, after certification of the 2010 FSEIR, two Independent Scientific and Technical
Advisory Panels (ISTAPs) conducted a review of the feasibility of subsurface intake
options for the Huntington Beach Desalination Plant. The ISTAP completed a more
detailed analysis of an offshore Subsurface Infiltration Gallery, which was eliminated
from further consideration as an intake alternative in the 2010 FSEIR. The ISTAP
findings were considered in determining whether a Subsurface Infiltration Gallery should
be evaluated in this Supplemental EIR. Ultimately, it was eliminated from consideration
as described in Section 5.3.54.

25
26
27
28
29
30
31

As noted in Section 1.2.2, Santa Ana RWQCB Permitting Status, the RWQCB is
currently conducting its separate analysis pursuant to Water Code section 13142.5,
subdivision (b), in accordance with the Desalination Amendment. The results of the
RWQCB’s analysis could result in a change to Poseidon’s site, design, technology, or
mitigation measures needed to conform to the Desalination Amendment, including the
alternatives listed below.
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1

5.3.1 Intake Pipeline Extension Alternative

2

5.3.1.1 Description

3
4
5
6
7
8

This alternative includes extending the existing HBGS intake pipeline farther offshore
(from 1,840 1,650 feet as proposed under the Lease Modification Project to 6,000 feet)
and installing 1-millimeter wedgewire screens, as required under the Desalination
Amendment. Under this alternative, the discharge pipeline would be the same as
proposed under the Lease Modification Project; it would not be extended and the
Applicant would install a diffuser.

9
10

Extending the existing pipeline farther offshore (from 1,840 1,650 feet to 6,000 feet)
would be accomplished through the following steps:

11
12
13
14
15
16

•
•
•
•
•
•

Seal the openings on existing velocity cap
Excavate west side of buried intake riser
Penetrate existing intake riser or alternatively remove its modular rings
Connect pipe extension to either existing intake riser or remaining intake pipe
Install length of pipe required to extend to target offshore distance
Lay new extension pipe using a trench and fill technique

17

5.3.1.2 Rationale for Elimination

18
19
20
21
22
23
24

At the request of the RWQCB, Poseidon evaluated whether extending the intake
pipeline farther offshore would locate the intake withdrawal point in an area that would
reduce intake entrainment effects in comparison to the proposed intake location. The
study (HDR 2016a) found that the lowest larval density occurred at a sampling location
approximately 6,636 feet (1.2 miles) offshore, but that the difference between larval
densities at that sampling location and the proposed intake location were not statistically
significant.

25
26
27
28

Extending the existing pipeline would result in substantial construction-related impacts,
including impacts to marine biological resources and ocean water quality from seafloor
disturbance, short-term increases in construction emissions, and impacts related to
presence of marine vessel traffic and construction equipment.

29
30
31
32

This alternative would meet most project objectives and is potentially technically
feasible, but would result in a substantial increase in construction-related impacts and
would not reduce operational impacts. Therefore, this alternative was eliminated from
further consideration.
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1

5.3.2 Two-port Diffuser Alternative

2

5.3.2.1 Description

3
4
5
6
7
8

Under this alternative a diffuser would be installed with only two 30-inch ports. Intake
modifications would be the same as the proposed Lease Modification Project. These
ports could accommodate discharge of approximately 56.7 MGD, which would occur
under the stand-alone operating scenario. With only two 30-inch ports, the initial
discharge velocity would be 10 ft/sec. This alternative could not accommodate the
discharge volume that would occur under co-located operations.

9
10
11
12

Installation methods would be the same as the proposed diffuser, except the additional
work to close 4 of the 6 ports of the proposed diffuser as the HB Desalination Plant
transitions from co-located to stand-alone operations would be eliminated. Elimination of
this additional work would slightly reduce construction-related impacts.

13
14
15

Based on the trajectory, brine discharges would not interact with the ocean floor until
the plume velocities have been substantially reduced and would comply with the salinity
requirements of the Desalination Amendment.

16

5.3.2.2 Rationale for Elimination

17
18
19
20
21

This alternative would comply with Project objectives. However, it is not technically
feasible as it could not accommodate the discharge volume that would occur under colocated operations. This alternative would only slightly reduce construction-related
impacts of the proposed Lease Modification Project. Therefore, this alternative was
eliminated from further consideration.

22
23

5.3.3 Alternatives Eliminated in the 2010 Final Subsequent Environmental Impact
Report

24
25
26

The 2010 FSEIR considered several alternatives to the proposed HB Desalination
Project, which comprised the desalination plant and other onshore components as well
as use of the existing HBGS open ocean intake and discharge.

27
28

The following alternatives eliminated from consideration in the 2010 FSEIR are outside
of the CSLC Lease Premises and therefore beyond the scope of this Supplemental EIR:

29
30

•

Alternative Site Alternative. Considered several locations within 2 miles of the
HBGS and outside of the City of Huntington Beach for the desalination facility.

31
32

•

Alternative Ownership and Operation Alternative. The same proposed
project, except owned and operated by a public entity.
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•

Alternative Facility Configuration. Rearrange the onshore buildings and
equipment within the HBGS site to fit generally within the site boundaries
identified in the 2005 Recirculated EIR.

The following 2010 FSEIR alternatives pertain to the intake and discharge components
of the HB Desalination Plant, and therefore were considered for evaluation in this
Supplemental EIR. However, each was ultimately eliminated from consideration in this
Supplemental EIR for the same reasons presented in the 2010 FSEIR; these are
summarized below.
Table 5-2.

Intake/Discharge Alternatives Eliminated in 2010 FSEIR
Rationale for Elimination (from 2010 FSEIR, also
applicable to this Supplemental EIR)

Alternative Description
Beach Well Intake. Considered 3 beach well
designs: vertical intake wells, slant intake wells,
and, horizontal intake (Raney) wells

Greater impacts to benthic and marsh habitat,
public access, aesthetics, geology and soils,
hazards, and product water quality.

Subsurface Infiltration Gallery Intake (Long
Beach/Fukuoka-type). Man-made submerged
slow sand media filtration beds located at the
bottom of the ocean in the near-shore surf zone,
which are connected to a series of intake wells

Greater impacts to benthic habitat, public access,
traffic and transportation, greenhouse gas (GHG)
emissions and waste disposal than the proposed
Project.1

Alternative Discharge Location. Use of the
120-inch, 4.5-mile ocean outfall utilized at the
Orange County Sanitation District (OCSD)
regional wastewater treatment facility (located
approximately 1.5 miles southeast of the
proposed project site).

Technically infeasible because adequate capacity
within the OCSD outfall is not available for the
proposed desalination project

Alternative Discharge Design – Diffuser.
Installation of a velocity cap retrofitted to the
discharge tower, identical to the one that already
exists on the intake tower. A velocity cap would
provide four lateral diffuser ports with
rectangular cross section, producing four
horizontal discharge jets.

Reduced impacts from faster dilution of salinity
beyond 600 feet from the outfall, but higher
salinities on the seafloor within 600 feet from the
outfall. Because the Lease Modification Project
would not result in significant impacts related to
elevated salinity the alternative does not avoid or
reduce impacts.

Reduced Facility Size Alternative. Reduce the
output of project water to approximately 25
MGD. This alternative would reduce the size of
the facility, the amount of seawater required to
produce water, and the amount of concentrated
seawater discharged.

Would not achieve the Lease Modification
Project’s objectives (e.g., Contribute desalinated
water to satisfy regional water supply planning
goals), and would reduce overall water supply
reliability that is sustainable and independent of
climatic conditions. The alternative does not avoid
or reduce significant impacts.

1 – After publication of the 2010 FSEIR, an Independent Scientific and Technical Advisory Panel
conducted a detailed evaluation of the feasibility of a Subsurface Infiltration Gallery Intake (see Section
5.3.47)
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5.3.4 ISTAP Alternatives

2
3
4

As described in Figure 1-2 (Regulatory Timeline), an ISTAP was convened in two
phases, and prepared two reports on the feasibility of subsurface intake alternatives.
Table 5-3 summarizes the technologies considered by the two ISTAPs.
Table 5-3.
Phase
ISTAP 1

ISTAP 2

Summary of ISTAP Subsurface Intake Alternatives

Intake Alternatives Found to be
Feasible at Huntington Beach
Surf-zone infiltration gallery and
Seafloor infiltration gallery

Intake Alternatives Found to be
Infeasible at Huntington Beach
Vertical intake systems, including: Vvertical
wells, radial wells, slant wells, and horizontal
directional drilling and Water tunnels
Seafloor infiltration gallery, including: Surf-zone infiltration gallery
Trestle construction method and
Float-in construction method

5
6
7

The alternatives eliminated in ISTAP Phase 1 were based primarily on the specific
hydrogeology of the Huntington Beach area and the configuration of the groundwater
basin near the coast.

8
9
10
11
12
13
14
15

The ISTAP Phase 2 Report evaluated in more detail the two alternatives found by the
first ISTAP to be potentially feasible. The surf-zone infiltration gallery was determined to
be infeasible based on the in consistent location of the surf zone itself. Frequent beach
nourishment programs to maintain sand on Orange County beaches result in the
periodic shifting of the location of the surf zone. Nourishment programs, by intent,
create a larger beach and a more distant surf zone (further from the highway). As a
result, the installation of piping that was always located below the surf zone would not
be feasible.

16

5.3.4.1 Subsurface Infiltration Gallery (SIG)

17
18
19
20
21
22

The remaining potentially feasible subsurface intake alternative, the subsurface
infiltration gallery (or SIG) was evaluated by ISTAP Phase 2. A SIG is a large expanse
of buried offshore perforated pipes, connected through a series of header (collection)
pipes to a large gallery of pumps located just onshore of the beach. Poseidon’s
engineer defined the best location for the SIG, based on seabed slope and consistent
sandy sediments.

23
24
25
26
27

Based on an intake capacity demand of 106 MGD (necessary to produce 50 MGD of
product water), the required total area for the SIG was determined to be approximately
25 acres. A total of 30 separate “cells” of connected pipes were defined to be required
for the 106 MGD intake capacity. Each cell would be about 328 by 115 feet (just less
than 1 acre per cell).
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The ISTAP Phase 2 marine engineer developed two feasible construction techniques
based on site-specific conditions. Both options would require 5 to 7 years to construct.
They options are:

4
5
6

•

SIG-Trestle: All construction would be performed from a fixed trestle elevated
above the waves constructed from the shore to the SIG site at over 3 miles from
shore; or

7
8

•

SIG-Float-In: Prefabricated piping components would be assembled at the Port,
and then floated from the Port to the SIG site.

9
10
11

The ISTAP was not tasked with preparing an environmental assessment of these two
construction options, but the summary report did highlight the most severe impact
concerns.

12

5.3.4.2 SIG Trestle Option

13
14
15
16
17
18
19
20
21

Due to the almost constant swell conditions at Huntington Beach, the construction
methods for a SIG proposed by Poseidon in the 2005 and 2010 City of Huntington
Beach EIRs assumed that all work would be performed from access trestles constructed
for the purpose of installing the SIG. With this method, an elevated pile-supported
platform would be built on the beach and a crane positioned on top of the platform. The
crane then would be used to build a continuation of the platform or trestle through the
surf zone into deeper water. As the trestle and crane advance offshore, additional
construction materials are delivered to the crane working out on the end of the trestle.
The trestle would look similar to the pier at Huntington Beach.

22
23
24
25
26
27
28

The trestle method is a proven and reliable method for nearshore construction in this
area of the Southern California Coast. This method was used to successfully build the
Huntington Beach municipal pier in 1989. However, due to the over 3-mile distance from
shore and the extensive offshore area required for installation of the SIG itself (25+
acres), the total length of required access trestle in the Poseidon construction concept
would be over 3.3 miles. While this method of construction is reliable, it would be very
slow and expensive.

29
30
31
32
33
34

In addition, both SIG construction options would need a 4-acre gallery of pumps to pull
seawater through the seabed sediments, into the perforated pipes and pipe headers,
then into several parallel pipelines along the over 3 miles to shore. The pump gallery
would be installed below grade in a portion of the Huntington Beach State Beach
parking lot, and the pipelines from the pump gallery to the offshore SIG would be
constructed by horizontal directional drilling from shore.

35
36
37

The environmental impacts of the trestle construction method would be substantial.
They would include the construction impacts associated with the trestle itself, as well as
those associated with installation the SIG piping and pumps. There would be a
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significant amount of construction traffic on the streets of Huntington Beach, as well as
construction noise on or near the beach, vehicle emissions and greenhouse gas
emissions associated with trestle construction and use, significant disturbance to
recreational beachgoers and boaters, a substantial reduction in the beachfront
aesthetics, disturbance of coastal biological resources, obstruction of fishing
opportunities, short-term effects on benthic habitat, and potential loss of income to the
State Beach and beachfront businesses.

8

5.3.4.3 SIG Float-In Option

9
10
11
12
13

The primary objective of this alternate approach is to shift fabrication and assembly of
large modular units to a protected harbor area where work can be conducted without
concern for ocean swell conditions. The modular units would be transferred to the SIG
installation site on a flat-deck barge for final installation, using bottom founded
equipment.

14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

This alternate float-in construction method significantly reduces on-site work and the
sensitivity of construction operations to high energy wave conditions. This construction
method provides the same shored-excavation for minimizing dredging quantities as the
trestle method. However, the sheet piles used for the shoring would be pre-assembled
onto a trussed frame into modular units within a protected harbor and then picked up as
one unit by a transport barge. The barge would then be towed to the site and positioned
by work boats at the proposed offshore SIG installation site. The modular units are then
lowered to the sea floor. Once on the sea floor, a bottom founded, hydraulically
operated, vibratory pile driver mounted to the outer rails of the assembly truss would
walk its way around the edge of the truss and vibrate the sheet piles to grade. This
driving installation would be performed in two stages. The first stage focuses on driving
the sheet piles approximately 12 feet into the seabed and the second stage focuses on
driving the sheet piles to grade. Following pile driving, the truss frame and vibratory pile
hammer would be removed by the same transport barge and taken back to harbor for
assembly, pickup, and transport of the next sheet pile cell.

29
30
31
32
33
34
35

After all sheet piles in a given cell are driven to grade, a traveling truss bridge with a
span of 140 feet would be lowered onto the top of the sheet pile walls. This truss bridge
would ride the top of the installed sheets and be equipped with a small hydraulic suction
dredge. This dredge would be used to excavate to a depth of 12.5 feet within the sheet
pile cell. The material dredged from within the sheet pile enclosed cell could be pumped
to a bottom-dump barge for transport to deep water disposal or could be pumped
ashore for temporary storage and later re-use for backfill.

36
37
38

Once dredging has been completed, the traveling truss and dredge would be lifted off
the cofferdam walls and transported back to the harbor using the transport barge. A preassembled intake-piping grid for the SIG cell would then be picked up from an assembly
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area in the harbor using the same truss frame and transport barge used for the
cofferdam sheet piles. The piping grid would then be transported to site and lowered to
grade within the pre-excavated SIG cell. The final step would be to bring back the
traveling truss bridge, but this time equipped with a hopper for placement of the crushed
gravel filter layers and sand backfill to bring the bedding in the cell back to original
seabed elevation. Feed for this infill hopper would be from a floating barge positioned
over the top of the cell. The final step would then be to use divers to connect the single
54” diameter collector header at the end of each of the 24 SIG cells to the four 72”
diameter gallery inter-connect pipes.

10
11
12
13
14
15
16
17
18
19
20

The SIG float-in construction method would transfer some impacts from the City of
Huntington Beach to the port where construction of prefabricated structures would be
made and loaded onto barges. The other impacts would include the construction
impacts associated with the installation of sheet pile enclosed cells, as well as those
associated with installation the SIG piping and the onshore pumps. There would be less
construction noise on or near the beach, and most vehicle emissions and greenhouse
gas emissions associated with trestle construction and use would occur in Long Beach.
There would be less disturbance to recreational beachgoers and boaters and to coastal
biological resources. There would still be obstruction of fishing opportunities at the SIG
site and short-term effects on benthic habitat. The loss of business income would be
limited to the pump gallery effects.

21

5.3.4.4 SIG Conclusions

22
23
24

The second ISTAP concluded that both construction methods are feasible for
constructing the SIG. The SIG options were found not to be economically viable at the
Huntington Beach location within a reasonable timeframe, due to high capital costs.

25
26

5.4.1 No Project Alternative

27

5.4.1.1 Description

28
29
30
31
32
33
34

If the proposed Lease Modification Project is not approved, the lease amendment
approved by the CSLC in 2010 would remain in effect. The 2010 Project would not be
modified to add the diffuser and wedgewire screens, and the construction effects of
installation would not occur. The open ocean intake and the open discharge would
remain in place. The impacts described in the 2010 FSEIR would occur. However, the
HB Desalination Plant would not be in compliance with the intake or discharge
requirements of the Ocean Plan Amendment for desalination projects.
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2
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Implementation of the No Project Alternative would eliminate the short-term offshore
construction impacts associated with the proposed Lease Modification Project; for all
resource areas except air quality these impacts would be less than significant. Under
the No Project Alternative, construction emissions would be less than the HB
Desalination Plant with the proposed Lease Modification Project, but would still be
significant and unavoidable as described in the 2010 FSEIR.

8
9
10
11
12
13
14
15
16
17
18
19

Operation of the HB Desalination Plant under the No Project Alternative (i.e., without the
proposed intake modifications and diffuser) would eliminate the potential collision
hazard for marine vessels posed by the diffuser extending closer to the ocean surface
than the existing discharge pipeline. Intake of ocean water would result in increased
impingement and entrainment or marine organisms, but discharge without a diffuser
would eliminate any entrainment due to shear stress. Discharge would also have higher
salinity and poorer dissipation, which would increase impacts to marine biological
resources and ocean water quality., and The No Project Alternative would violate the
requirements of the Desalination Amendment if a screen and diffuser are not installed
and the RWQCB, pursuant to Water Code section 13142.5, subdivision (b), determines
subsurface intakes are not feasible and brine cannot be diluted by wastewater and there
are no live organisms in the discharge.

20

5.4.2 Rotating Brush-Cleaned, Stainless Steel Screens Alternative

21

5.4.2.1 Description

22
23
24
25
26
27

The selection of the appropriate material for the wedgewire screen array determines its
maintenance. Wedgewire screens are typically available in stainless steel, duplex and
super-duplex stainless steel, and copper nickel. Due to the salinity of the Pacific Ocean,
the highest grade stainless steel is often preferred; however, selection of the screen
material is often a balance between the need to resist corrosion and the need to resist
biofouling.

28
29
30
31
32
33
34

If selected, rotating, brush-cleaned screens would be fabricated from high-grade
stainless steel. Stainless steel has been shown to have better corrosion resistance than
other metals, although the potential for biofouling is typically greater. However, because
the screens would be mechanically rotated and automatically brush-cleaned, the
external and internal screening surfaces should remain clear of fouling organisms. For
screen components that are out of reach of the brush-cleaned surfaces, a siliconebased foul-release coating would be applied.

35
36
37

Installation methods would be the same as for the proposed wedgewire screens,
however, the need for manual cleaning would be greatly reduced. Rotating screens,
such as those manufactured by Intake Screen, Inc. (ISI), are designed so the screening
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cylinders rotate past fixed internal and external brushes to keep the screens clean (See
Figure 5-1). The screens would be continuously rotated at a slow rate either by an
electric- or hydraulic driven motor. Quarterly dive trips would be required to inspect
screens and to manually scrape unbrushed external screen surfaces, as needed.
Figure 5-1. Rotating, Brush-Cleaned Cylindrical Wedgewire Screen

Source: Images courtesy Intake Screen, Inc. (from Poseidon 2017b)
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Implementation of this alternative wedgewire screen cleaning method would eliminate
reduce, for the operational life of the HB Desalination Plant, the subsurface disturbance
from anchor installation and occasional vessel traffic needed under the proposed boatbased air-burst wedgewire screen cleaning method. The proposed stationary stainless
steel screens are anticipated to be inspected/cleaned every other month, for a total of
six annual trips. The rotating brush-cleaned screens would be inspected/cleaned
quarterly, for a total of four annual trips. This would slightly reduce the associated
marine biological resource impacts and air quality emissions in comparison to the
proposed Lease Modification Project.

11
12
13
14
15

Additionally, the stainless-steel screens that would be installed under this alternative
would not leach copper into the water column or potentially adversely affect marine
organisms, which would eliminate this the significant and unavoidable impact to water
quality that would occur with the proposed solid copper-nickel, non-rotating wedgewire
screens as proposed in Alternative 5.4.3.

16

5.4.3 Copper-Nickel Alloy Stationary Wedgewire Screens

17

5.4.3.1 Description

18
19
20
21
22
23
24
25
26
27

Poseidon’s APM-8 provides for the possibility to install wedgewire screens with a mesh
constructed of copper-nickel alloy, which some studies show is very resistant to
biofouling (SWRCB 2015b), but that also corrodes easily. Copper from these screens
may leach into the water column, resulting in degraded water quality. High copper levels
in the ocean have been found to reduce the abundance of plankton, acidians, and
echinoderms (SWRCB 2015b). The release of copper is a complex process influenced
by diffusion from the solid surface, dissociation of the copper oxide, leaching into
seawater, dispersion by currents, flocculation, and burial in sediments. According to
Michel et al. (2011), leaching levels from direct surface measurements of solid coppernickel have not been extensively evaluated.

28
29
30
31
32
33

Ocean Plan Water Quality Objectives for Protection of Marine Life limit copper to a 6month median of 3 micrograms per liter (µg/L), a daily maximum of 12 µg/L, and an
instantaneous maximum of 30 µg/L (SWRCB 2015b). Installation of copper-nickel alloy
screens would trigger Ocean Plan requirements related to copper leaching, including
toxicity testing requirements and compulsory sampling and analyses to determine
compliance with effluent limitations.

34

5.4.3.2 Environmental Impact Analysis

35
36

Copper-nickel wedgewire screens would require less frequent manual cleaning than
stainless steel screens and boat-based air-burst maintenance due to the material’s
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biofouling resistance, lowering the associated emissions and seafloor disturbance.
However, in the absence of an available suitable standard to assess copper releases
from solid copper-nickel screens, the impact to ocean water quality from wedgewire
screen leaching cannot be quantified or assessed, and could be potentially significant. If
wedgewire screens with copper-nickel alloy mesh were placed into the ocean, no
mitigation measures are currently available to reduce potentially significant impacts of
copper leaching to ocean water quality. If chemical leaching exceeds Ocean Plan Water
Quality Objectives, this impact would be potentially significant and unavoidable, even
with implementation of Poseidon’s APMs to reduce impacts to ocean water quality.

10

5.4.4 Six-Port Diffuser Alternative

11

5.4.4.1 Description

12
13
14
15
16
17
18
19

This alternative entails installation of a six-port diffuser, with four 42-inch and two 30inch ports, during co-located operations (Alden 2016). The four 42-inch ports would be
closed to facilitate the transition to stand-alone operations. The CSLC also considered
the scenario in which all six ports would remain open during stand-alone operations.
Diffuser installation methods and intake modifications would generally be the same as
the proposed Lease Modification Project. However, leaving all six ports open for standalone operations would eliminate the need for an extra trip and the associated work to
close two four of the ports upon transitioning from co-located to stand alone operations.

20
21
22

Based on the trajectory, brine discharges would not interact with the ocean floor until
the plume velocities have been substantially reduced and would comply with the salinity
requirements of the Desalination Amendment.

23

5.4.4.2 Environmental Impact Analysis

24

The six-port diffuser design alternative has two potential configurations.

25
26

•

All six ports are open during co-located operations, with four ports closed and
two ports open during stand-alone operations.

27

•

All six ports are open during both co-located and stand-alone operations.

28
29
30
31
32
33
34
35

Regarding co-located operations, with all six ports open, Poseidon did not provide data
to indicate that diffuser-related entrainment mortality would differ from the proposed
Lease Modification Project. However, considering the low velocity of the 6-port standalone with all ports open (1.79 feet/second [ft/s]; see Appendix F1) and that co-located
operations would discharge only 21 MGD more than stand-alone operation, jet velocity
for this 6-port diffuser alternative under co-located operations would likely be more than
stand-alone with all six ports open but less than the proposed Lease Modification
Project; therefore, diffuser-related entrainment mortality would likely be less under this
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alternative in comparison to the proposed Lease Modification Project, but the area of
the BMZ could be greater.

3
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8

According to Dr. Peter Raimondi (refer to Appendix F1), in stand-alone operations, with
four ports closed and two ports open, this alternative would have a maximum velocity of
approximately 10 ft/s and would attain regulatory compliance for salinity within an
estimated approximately 21 meters (distance to diffusers). This alternative design is
likely to have similar impacts with respect to diffuser-related entrainment mortality and
area of the BMZ as the currently proposed diffuser design.

9
10
11
12
13
14
15
16

In stand-alone operations, with all six ports open, the maximum jet velocity would be
approximately 1.79 ft/s and regulatory compliance for salinity would be achieved within
98 meters. This alternative would likely have reduced diffuser-related entrainment
mortality, but a larger BMZ, than the currently proposed diffuser design. (Refer to
Appendix F1.) In addition, retaining all six ports for the stand-alone operations would
eliminate the extra trip and the associated work to close two of the ports and would
slightly reduce temporary marine biological resource impacts and air quality emissions
in comparison to the proposed Lease Modification Project.

17
18
19
20
21

In summary, impacts from a diffuser with all six ports open during co-located operations,
and with four ports closed and two ports open during standalone operations, would be
similar to the proposed Lease Modification Project except for diffuser-related
entrainment mortality, which would likely be less under co-located operations than the
proposed Lease Modification Project.

22
23
24
25
26
27
28
29
30

Impacts of a diffuser with six ports open during both the co-located and standalone
operation would likely be less than the proposed Lease Modification Project because
the temporary impacts associated with closing the port would be eliminated. In addition,
diffuser-related entrainment would likely be less under both co-located and stand-alone
operations. While the BMZ would likely be greater than the proposed Lease Modification
Project, under stand-alone operation the discharge would achieve regulatory
compliance within approximately 98 meters (with a shorter distance anticipated for colocated operation). Although this calculation falls within the 100 meters allowed
pursuant to the Desalination Amendment, the margin for error is too close to this limit.
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As noted in Section 1, Introduction, in September 2010, the City of Huntington Beach
(City), as lead agency under the California Environmental Quality Act (CEQA), certified
a Final Subsequent Environmental Impact Report (2010 FSEIR) in September 2010 and
approved the construction and operation of the 50 million gallon per day (MGD)
Huntington Beach Desalination Plant (HB Desalination Plant or 2010 Project) at a site
adjacent to the AES Huntington Beach Generating Station (HBGS) in the city of
Huntington Beach, Orange County. Continuing as a CEQA responsible agency, the
California State Lands Commission (CSLC) has prepared this Supplemental
Environmental Impact Report (Supplemental EIR) to evaluate the potential significant
environmental effects associated with the Seawater Desalination Project at Huntington
Beach: Outfall/Intake Modifications & General Lease — Industrial Use (PRC 1980.1)
Amendment (hereinafter referred to as Lease Modification Project).

15
16
17
18
19
20
21

The Lease Modification Project proposes to add two components to the existing HBGS
intake and outfall pipelines, which are located on 11.78 acres of tide and submerged
land under the jurisdiction of the CSLC under Lease PRC 1980.1: (1) 1-millimeter (mm)
wedgewire screens with a through-screen velocity 0.5 feet/second (ft/s) or less to the
offshore terminus of the seawater intake line to reduce potential entrainment and
minimize impingement and (2) a seawater diffuser to the offshore terminus of the
seawater brine discharge line to enhance brine mixing with seawater.

22
23

The State CEQA Guidelines (found in Cal. Code Regs., title 14, § 15000 et seq.) state
in part that an EIR shall:

24
25

•

Identify and focus on the significant environmental effects of a proposed project
(§ 15126.2, subd. (a))

26
27

•

Describe any significant impacts, including those that can be mitigated but not
reduced to a level of insignificance (§ 15126.2, subd. (b))

28
29

•

Identify significant irreversible environmental changes that would be caused by a
proposed project should it be implemented (§ 15126.2, subd. (c))

30
31
32
33

•

Identify any growth-inducing impacts of a proposed project such as the ways in
which the proposed project could foster economic or population growth, or the
construction of additional housing, either directly or indirectly, in the surrounding
environment (§ 15126.2, subd. (d))

34
35

•

Identify any known areas of controversy or unresolved issues (§ 15123, subd.
(b))

36

•

Identify the environmentally superior alternative (§ 15126.2, subd. (e)(2))

Final Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

October 2017
Page 6-1

6.0 Other Required CEQA Sections

1
2
3
4

These elements are discussed in Sections 6.1 through 6.4 below. The following
discussion applies to all three potential operational scenarios (co-located operations,
temporary stand-alone operations, and permanent operations), so they are not
addressed separately.

5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

Section 4.0, Environmental Impact Analysis, of this Supplemental EIR focuses on the
significant environmental impacts anticipated as a result of the Lease Modification
Project and identifies mitigation measures to reduce potential significant impacts. State
CEQA Guidelines section 15126.2, subdivision (b), requires that an EIR describe any
significant impacts that cannot be avoided, even with the implementation of feasible
mitigation measures. The significant unavoidable impacts (i.e., impacts that cannot be
reduced to a level of insignificance) associated with the Lease Modification Project
relate to emissions of criteria air pollutants from the construction and operation of the
Lease Modification Project that alone would not exceed quantitative thresholds for
ozone precursors, PM10, and PM2.5, but would combine with the significant impact of
construction NOx emissions for the overall HB Desalination Plant. Additional significant
unavoidable impacts associated with the Lease Modification Project involve impacts to
marine mammals from underwater construction noise, possible ocean water quality
impacts from the wedgewire screen, and impacts to special status populations from the
diffuser operations.

21
22

Table 6-1 shows the Significant and Unavoidable impacts disclosed in this
Supplemental EIR.
Table 6-1.

Summary of Project Significant and Unavoidable Impacts

SEIR Section

Impact Number and Impact

Ocean Water Quality and
Marine Biological
Resources (Section 4.1)

Impact OWQ/MB-3: Impact to Special Status Species
Populations and Movement of Marine Mammal Species as a
Result of Underwater Noise during Construction
Impact OWQ/MB-5: Impact to Ocean Water Quality from
Wedgewire Screen and Diffuser Operation and Maintenance
Impact OWQ/MB-7: Impact to Special Status Species
Populations of Diffuser Operation

Air Quality (Section 4.3)

Impact AQ-1: Air Emissions from Construction
CMLTV-AQ-1: Cumulative Air Emissions from Construction

23
24
25
26
27

State CEQA Guidelines section 15126.2, subdivision (c), states that significant
irreversible environmental changes that would be involved with a proposed project may
include the following:
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•

Uses of non-renewable resources during the initial and continued phases of the
project, which would be irreversible because a large commitment of such
resources makes removal or non-use thereafter unlikely;

4
5

•

Primary impacts and, particularly, secondary impacts which commit future
generations to similar uses;

6
7

•

Irreversible damage, which may result from environmental accidents associated
with the project; and

8
9

•

Consumption of resources is not justified (e.g., the project results in the wasteful
use of energy).

10
11
12
13
14
15
16
17
18

Determining whether a proposed project may result in significant irreversible
environmental changes requires a determination of whether key resources would be
degraded or destroyed such that there would be little possibility of restoring them.
Because of potentially significant unavoidable impacts to ocean water quality and
marine biological resources, some degradation or destruction of resources is anticipated
as a result of the Lease Modification Project although measures are proposed to
mitigate the impacts to the maximum extent feasible. On open ocean intake pipelines,
wedgewire screens are required under the Desalination Amendment; likewise multiport
diffusers must be used if brine is not diluted with other wastewater.

19
20
21
22
23
24
25

While the Lease Modification Project would represent a long-term commitment of the
HBGS intake and outtake pipe modifications to the associated onshore desalination
uses, such uses are consistent with applicable goals and policies of the City’s General
Plan. Various natural resources, in the form of construction materials and energy
resources, would be used to construct the Lease Modification Project, but their use is
not expected to result in significant long-term shortfalls in the availability of these
resources.

26
27
28
29
30
31
32
33
34
35

The Although the Lease Modification Project would continue the trend of reliance on use
non-renewable fossil fuels during construction and consumption through O&M, the
consumption of small amounts non-renewable fuel resources would be necessary to
support the Project’s association with the desalination facility. and the facility’s related
local and larger scale environmental impacts, such as Consumption of non-renewable
fossil fuels for the Lease Modification Project would cause small quantities of GHG
emissions that would not have a significant impact on the environment and would not
substantially contribute to global GHG emissions or climate change as discussed for the
HB Desalination Plant in Section 4.12 (Climate Change) of the 2010 FSEIR and for the
proposed for the Lease Modification Project in Section 4.6 of this Supplemental EIR.
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State CEQA Guidelines section 15126.2, subdivision (d), states that growth-inducing
impacts of the proposed Project must be discussed in the EIR. In general terms, a
project may induce spatial, economic, or population growth in a geographic area if it
meets any one of the four criteria identified below:

6
7

•

Removal of an impediment to growth (e.g., establishment of an essential public
service or the provisions of new access to an area);

8
9

•

Economic expansion or growth (e.g., changes in revenue base or employment
expansion);

10
11

•

Establishment of a precedent-setting action (e.g., an innovation, a change in
zoning, or general plan amendment approval); or

12
13

•

Development or encroachment in an isolated area or one adjacent to open space
(i.e., being different from an “infill” type of project).

14
15
16

Should a project meet any one of the criteria listed above, it can be considered growth
inducing. The impacts of the proposed Project are evaluated below with regard to these
four growth-inducing criteria.

17
18
19
20
21
22
23
24

The Lease Modifications would not remove an impediment to growth or result in the
establishment of an essential public service, and they would not provide new access to
an area previously inaccessible. The Lease Modification Project would not result in
increased permanent employment in the area; very short-term construction jobs would
be created, but only between 13 and 23 per day during the different construction
phases. During maintenance activities, employment would include approximately 4
service crew members and a minimum of 2 divers for quarterly six annual wedgewire
screen maintenance/inspection trips.

25
26
27
28
29
30
31
32
33
34

The Huntington Beach (HB) Desalination Plant itself would have operational activities
that could result in an increase in the revenue base for the State of California and
Orange County via the sale of product water generated from the HB Desalination Plant.
While this revenue would be associated with the construction and use of the diffuser
and wedgewire screens as analyzed in this Supplemental EIR, the Lease Modifications
on their own would generate no revenue. Also, according to the 2010 FSEIR, the HB
Desalination Plant would not produce water in excess of what is already anticipated to
meet future projected needs in Orange County (City of Huntington Beach 2010).
Overall, the Lease Modification Project is not expected to have any additional growthinducing impacts.

35
36
37

In addition, the Lease Modification Project would not establish a precedent-setting
action that could lead to growth nor would it develop or encroach in an isolated area or
one adjacent to open space. The Proposed Project would not foster economic or
October 2017
Page 6-4

Final Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

6.0 Other Required CEQA Sections

1
2
3

population growth or the construction of additional housing in the surrounding
environment. Accordingly, the Lease Modification Project is not considered to be
growth-inducing.

4
5
6
7
8
9
10
11
12
13
14
15
16
17
18

State CEQA Guidelines section 15123, subdivision (b)(2), requires EIRs to contain a
brief summary of areas of known controversy including issues raised by agencies and
the public. Building a desalination plant on the southern California coast that could
supply millions of gallons of drinking water to citizens, but the operation of which would
require withdrawal of nearly twice as much seawater from the Pacific Ocean, will
generate controversy and receive a high level of public scrutiny. Such projects require
balancing of potential impacts to sensitive marine biological resources, water quality
and air quality, among other considerations, during project construction and operation
against the perceived need for potable water. In 2010, the City balanced impact and
need in certifying the 2010 FSEIR and approving the 2010 Project, but the controversy
remains. According to the 2010 FSEIR, the Applicant has pursued the development of a
seawater desalination facility at the AES HBGS site in Huntington Beach since 1999
(City 2010). Nearly 7 years after the City approved the 2010 Project, Poseidon has not
obtained all its required permits to construct or operate the HB Desalination Plant.

19
20
21

Many issues raised by agencies and the public during public scoping for the Lease
Modification Project, which would modify the offshore pipelines associated with PRC
1980.1, address perceived changed circumstances in the past 7 years, including:

22
23

•

The need for the 2010 Project in light of recent water conservation actions,
demand forecasts, and water availability

24
25
26
27

•

New or emergent issues related to the HB Desalination Plant, such as changes
in ocean water quality regulations with adoption of the Desalination Amendment
and issues that were not addressed in the 2010 FSEIR (e.g., onshore site
inundation associated with sea-level rise, increased seismic and coastal hazards)

28
29
30
31
32
33
34
35

•

Lease Modification Project operation and timing – for example, both the Santa
Ana Regional Water Quality Control Board (RWQCB) and California Coastal
Commission (CCC) stated that if the HB Desalination Plant is not fully
constructed and in operation until after the HBGS ceases intake of seawater,
then the 2010 Project as amended with the proposed lease modifications would
only operate under stand-alone, not co-located, conditions (letters from Kurt
Berchtold, RWQCB, and Tom Luster, CCC, to Cy Oggins, CSLC, December 21,
2016)

36
37
38

•

The level of CEQA review for the Lease Modification Project given that additional
CEQA review may be needed to build a site-specific onshore system to distribute
potable water. For example, according to California Coastkeeper Alliance:
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6.0 Other Required CEQA Sections

1
2
3
4
5
6
7
8

All EIRs, including subsequent EIRs, must evaluate the “whole of an action,
which has a potential for resulting in either a direct physical change in the
environment, or a reasonably foreseeable indirect physical change in the
environment.” From this principle, it is clear that the requirements of CEQA
‘cannot be avoided by chopping up proposed projects into bite-sized pieces’
which, when taken individually, may have no significant adverse effect on the
environment” (letter from California Coastkeeper Alliance et al. to Cy R.
Oggins, CSLC, December 21, 2016).

9
10
11
12
13

These areas of known controversy are addressed in this Supplemental EIR, including in
Section 1.4.1, CSLC 2010 Approval and Rationale for Supplemental EIR). They will also
be evaluated by the CSLC in its consideration of potential significant impacts, mitigation
measures and alternatives, and in any decision whether to approve the Lease
Modification Project and impose lease conditions if approved.

14
15
16
17
18
19
20
21
22
23

Section 5.0, Alternatives, describes the alternatives that are analyzed in this
Supplemental EIR and those that were considered, but were eliminated from analysis.
In addition to the No Project Alternative, two three intake and discharge alternatives
were evaluated: the rotating brush-cleaned, stainless steel wedgewire screens
alternative, the copper-nickel alloy wedgewire screens alternative, and the six-port
diffuser alternative (six ports open for co-located operation, two ports open for standalone operation). Table 6-2 compares key components of each alternative that may
affect impact severity. Table 6-3 compares impact significant levels.

24
25
26
27

Based on the analysis contained within the Supplemental EIR, the CSLC has
determined that the Lease Modification Project with the Rotating Brush-Cleaned,
Stainless Steel Wedgewire Screens Alternative is the Environmentally Superior
Alternative.
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Table 6-2.

Comparison of Alternatives
Alternatives

Lease Modification
Project

No Project
Alternative
(2010 Project)

Wedgewire Screen
Rotating BrushCleaned, Stainless
Steel

Copper-Nickel
Alloy

Six-Port Diffuser
Alternative

FEATURES
• Reduced intake
volume compared
to 2010 Project
• Three duckbill
nozzle diffuser with
a central port that
would be capped
(closed) during
stand-alone
operation
• Four wedgewire
screens
• Assumes regular
maintenance by
divers orand boatbased air-burst
cleaning of screens

• Higher seawater
• Reduced intake
• Reduced
intake volume was
volume compared
intake volume
approved in 2010
to 2010 Project
compared to
2010 Project
• Open ocean intake • Initial installation of
and discharge
screens similar to • Initial
approved in 2010
Lease Modification
installation of
Project
screens
• No offshore
similar to
construction
• Operation uses
Lease
required
screens that rotate
Modification
against a wire
• No maintenance of
Project
brush to scrape
screens or diffuser
material from
• Less
screen surface
maintenance
than stainless
• Less maintenance
for rotating screens steel screens
due to lower
(reduces or
potential for
eliminates need for
biofouling
boat
trips/anchoring
• Potential
over the operating
chemical
life of the Poseidon leaching into
HB Desalination
surrounding
Plant) but potential
water
for more biofouling
for stainless steel
than copper

• Reduced intake
volume compared
to 2010 Project
• Six-port diffuser
installed for colocated operation
• Four ports would
be closed in
separate
construction action
prior to standalone operation
• Wedgewire screen
installation and
maintenance
same as proposed
Lease Modification
Project

CONSTRUCTION IMPACTS
• More extensive
seafloor
disturbance than
2010 Project
• Greater
construction air
emissions than
2010 Project

No offshore
• More extensive
• Similar
construction,
seafloor
constructiontherefore no seafloor disturbance than
related
disturbance or
2010 Project
impacts
additional air
compared to
• Greater
emissions
Lease
construction air
Modification
emissions than
Project
2010 Project
• Similar
constructionrelated impacts
compared to Lease
Modification
Project
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seafloor
disturbance than
2010 Project
• Greater
construction air
emissions than
2010 Project
• Similar
constructionrelated impacts
compared to
Lease Modification
Project
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Table 6-2.

Comparison of Alternatives
Alternatives

Lease Modification
Project

No Project
Alternative
(2010 Project)

Wedgewire Screen
Rotating BrushCleaned, Stainless
Steel

Copper-Nickel
Alloy

Six-Port Diffuser
Alternative

WATER QUALITY
Screens composed
of stainless steel.
copper-nickel alloy
may result in No
chemical leaching.

No screens

Screens composed
of stainless steel. No
copper leaching.
More biofouling likely
No significant
difference in water
quality impacts
compared to Lease
Modification Project

Screens
composed of
copper-nickel
alloy may result
in chemical
leaching

No significant
difference in water
quality impacts
compared to
diffuser proposed
for Lease
Modification Project

Similar to Lease
Modification Project

Similar to Lease N/A
Modification
Project

INTAKE IMPINGEMENT
Reduced seawater
intake volume
compared to 2010
Project

Not identified as
significant impact in
2010 FSEIR

INTAKE AND DISCHARGE ENTRAINMENT (CO-LOCATED)
88 million larvae
(Intake); same as
2010 Project

Not identified as
significant impact in
2010 FSEIR

529121 million larvae Not identified as
(Diffuser); greater
significant impact in
than 2010 Project
2010 FSEIR
(zero larvae)

Similar to Lease
Modification Project

Similar to Lease N/A
Modification
Project

N/A

N/A

Additional ports
provide small
reduction in
discharge
entrainment
mortality compared
to Lease
Modification Project

INTAKE AND DISCHARGE ENTRAINMENT (STAND-ALONE)
74 million larvae
(Intake);
approximately 29
million fewer
compared to 2010
Project

Not identified as
significant impact in
2010 FSEIR

543125 million larvae Not identified as
(Diffuser); greater
significant impact in
than 2010 Project
2010 FSEIR
(zero larvae)

Similar to Lease
Modification Project

Similar to Lease N/A
Modification
Project

N/A

N/A

No significant
difference
compared to Lease
Modification Project

Operations
emissions slightly
higher than
proposed

Similar to the
Lease
Modification
Project

Similar to Lease
Modification Project

AIR EMISSIONS
73.85 lb/day of NOx
during construction
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39 to 182 lb/day of
NOx during
construction
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Table 6-3.

Impact Summary: Lease Modification Project and Alternatives

IMPACT
[Impact Class: SU = Significant
and Unavoidable; LTSM = Less
than Significant with Mitigation;
LTS = Less than Significant; NI =
No Impact]

Impact Class
ALTERNATIVES
Lease
Wedgewire Screen
No
Modification Project Rotating BrushSix-Port
Copper2
Project 2
(2010 Cleaned, Stain1 Diffuser
Nickel Alloy
1
Project)
less Steel

SECTION 4.1 OCEAN WATER QUALITY AND MARINE BIOLOGICAL RESOURCES
OWQ/MB-1: Impact to Ocean
Water Quality of Lease
LTS
NI
LTS
LTS
LTS
Modification Project
Construction Activities
OWQ/MB-2: Impact to Special
Status Species Populations of
Intake Screen and Diffuser
LTS
NI
LTS
LTS
LTS
Installation (Not Including
Underwater Noise)
OWQ/MB-3: Impact to Special
Status Species Populations
and Movement of Marine
SU
NI
SU
SU
SU
Mammal Species as a Result
of Underwater Noise during
Construction
OWQ/MB-4: Spread of
Invasive and Non-Native
LTSM
NI
LTSM
LTSM
LTSM
Marine Species in the Ocean
OWQ/MB-5: Impact to Ocean
Water Quality from Wedgewire
SU
SU
NI
LTS
SU
Screen and Diffuser Operation
LTS
LTS
and Maintenance
OWQ/MB-6: Impact to Special
Status Species Populations of
Intake Flow Reduction
LTS
LTS
LTS
LTS
LTS
(Compared to 2010 Project)
and Use and Maintenance of
Wedgewire Screens
OWQ/MB-7: Impact to Special
SU
SU
SU
Status Species Populations of
NI
LTS
LTS
LTS
LTS 
Diffuser Operation
SECTION 4.2 AESTHETICS/LIGHT AND GLARE
ALG-1: Visual Impacts from
LTS
NI
LTS
LTS
LTS
Offshore Construction Activities
ALG-2: Creation of New
Sources of Substantial Light or
LTSM
LTS
LTSM
LTSM
LTSM
Glare such as Nighttime
Illumination
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6.0 Other Required CEQA Sections

Table 6-3.

Impact Summary: Lease Modification Project and Alternatives

IMPACT
[Impact Class: SU = Significant
and Unavoidable; LTSM = Less
than Significant with Mitigation;
LTS = Less than Significant; NI =
No Impact]

Impact Class
ALTERNATIVES
Lease
Wedgewire Screen
No
Modification Project Rotating BrushSix-Port
Copper2
Project 2
(2010 Cleaned, Stain1 Diffuser
Nickel Alloy
1
Project)
less Steel

SECTION 4.3 AIR QUALITY
AQ-1: Air Emissions from
SU
SU
Construction
AQ-2: Creation of
Objectionable Odors Affecting
LTS
LTS
a Substantial Number of
People
AQ-3: Consistency with
LTS
LTS
Regional Air Quality Plan
CMLTV-AQ-1: Cumulative Air
SU
SU
Emissions from Construction
SECTION 4.4 CULTURAL RESOURCES
CUL-1: Change in Significance
of Previously Recorded
NI
NI
Historical or Unique
Archaeological Resources
CUL-2: Change in Significance
of Previously Unidentified
LTSM
NI
Historical or Unique
Archaeological Resources
CUL-3: Construction or
operation of the Lease
Modification Project could
LTS
NI
damage or destroy
paleontological resources
CUL-4: Disturb Unidentified
LTSM
NI
Human Remains
SECTION 4.5 CULTURAL RESOURCES—TRIBAL
TCR-1: Change in Significance
of Previously Recorded Tribal
NI
NI
Cultural Resources
TCR-2: Change in Significance
of Previously Unidentified
LTSM
NI
Tribal Cultural Resources
SECTION 4.6 GREENHOUSE GAS EMISSIONS
GHG-1: GHG Emissions from
LTS
LTS
Project Activities
GHG-2: Consistency with
Applicable GHG Plan, Policy,
LTS
LTS
or Regulation
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SU

SU

SU

LTS

LTS

LTS

LTS  

LTS 

LTS

SU

SU

SU

NI

NI

NI

LTSM

LTSM

LTSM

LTS

LTS

LTS

LTSM

LTSM

LTSM

NI

NI

NI

LTSM

LTSM

LTSM

LTS 

LTS

LTS

LTS

LTS

LTS
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Table 6-3.

Impact Summary: Lease Modification Project and Alternatives

IMPACT
[Impact Class: SU = Significant
and Unavoidable; LTSM = Less
than Significant with Mitigation;
LTS = Less than Significant; NI =
No Impact]

Impact Class
ALTERNATIVES
Lease
Wedgewire Screen
No
Modification Project Rotating BrushSix-Port
Copper2
Project 2
(2010 Cleaned, Stain1 Diffuser
Nickel Alloy
1
Project)
less Steel

SECTION 4.7 HAZARDS AND HAZARDOUS MATERIALS
HAZ-1: Construction and
Operation Impacts of Routine
LTS
LTS
LTS
Hazardous Material Transport,
Use, or Disposal
HAZ-2: Release of Hazardous
Materials through Reasonably
LTSM
LTS
LTSM
Foreseeable Upset and
Accident Conditions
SECTION 4.8 NOISE AND VIBRATION
NOI-1. Construction and
Operation Impacts in Excess of
LTS
LTS
LTS
Applicable Community Noise
Standards.
NOI-2: Vibration Impacts to
Sensitive and Recreational
LTS
LTS
LTS
Receptors
NOI-3: Construction Noise
Impacts in Excess of Ambient
LTS
LTS
LTS
Noise Levels
SECTION 4.9 RECREATION
REC-1: Impacts to Recreation
and Recreational Access from
LTS
NI
LTS
Lease Modification Project
Activities.
SECTION 4.10 TRANSPORTATION (MARINE)
TRM-1: Marine Vessel Safety
LTSM
NI
LTSM

LTS

LTS

LTSM

LTSM

LTS

LTS

LTS

LTS

LTS

LTS

LTS

LTS

LTSM

LTSM

Notes:
1 Includes three duckbill nozzle diffuser with center port from the proposed Lease Modification Project
2 Includes copper-nickel stationary stainless steel wedgewire screen from the proposed Lease
Modification Project as amended by the Applicant on June 26, 2017.
 Increased effect compared to other alternatives
 Decreased effect compared to other alternatives
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1
2
3
4
5
6
7
8
9

Under the California Environmental Quality Act (CEQA), the California State Lands
Commission (CSLC) is required to adopt a program for reporting or monitoring
regarding the implementation of mitigation measures for the Lease Modification Project,
if approved, to ensure that the adopted mitigation measures are implemented as
defined in this Supplemental Environmental Impact Report (Supplemental EIR). This
responsibility originates in Public Resources Code section 21081.6, subdivision (a)
(Findings), and the State Guidelines for Implementing CEQA sections 15091,
subdivision (d) (Findings), and 15097 (Mitigation Monitoring or Reporting).

10
11
12
13
14
15

The purpose of a Mitigation Monitoring Program (MMP) is to ensure that measures
adopted to mitigate or avoid significant impacts are implemented. A MMP can be a
working guide to facilitate not only the implementation of mitigation measures by the
project proponent, but also the monitoring, compliance and reporting activities of the
CSLC and any monitors it may designate.

16
17
18
19
20
21
22

The CSLC may delegate duties and responsibilities for monitoring to other
environmental monitors or consultants as deemed necessary, and some monitoring
responsibilities may be assumed by responsible agencies, such as affected jurisdictions
and cities. The number of construction monitors assigned to a project will depend on the
number of concurrent construction activities and their locations. The CSLC or its
designee(s), however, will ensure that each person delegated any duties or
responsibilities is qualified to monitor compliance.

23
24
25
26
27
28
29
30
31

Any mitigation measure study or plan that requires the approval of the CSLC must allow
at least 60 days for adequate review time. For the proposed Lease Modification Project,
when an Applicant Proposed Measure (APM) or mitigation measure requires that a
mitigation program be developed during the design phase of the Project, Poseidon
Resources (Surfside) LLC (Poseidon or Applicant) must submit the final program to the
CSLC for review and approval at least 60 days before construction begins. Other
agencies and jurisdictions may require additional review time. The environmental
monitor assigned to project implementation or installation of a project component is
responsible for ensuring that appropriate agency reviews and approvals are obtained.

32
33
34
35

The CSLC or its designee will also ensure that any deviation from the procedures
identified under the monitoring program is approved by the CSLC. Any deviation and its
correction shall be reported immediately to the CSLC or its designee by the
environmental monitor.
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7.0 Mitigation Monitoring Program

1
2
3
4
5

The CSLC is responsible for enforcing the procedures adopted for monitoring through
the environmental monitor. Any assigned environmental monitor shall note problems
with monitoring, notify appropriate agencies or individuals about any problems, and
report the problems to the CSLC or its designee.

6
7
8
9
10
11
12
13
14

Poseidon is responsible for successfully implementing all the mitigation measures in the
MMP, and shall ensure that these requirements are met by all of its construction
contractors and field personnel. Standards for successful mitigation also are implicit in
many mitigation measures that include such requirements as obtaining permits or
avoiding a specific impact entirely. Other mitigation measures include detailed success
11 criteria. Additional mitigation success thresholds may be established by applicable
agencies with jurisdiction through the permit process and through the review and
approval of specific plans for the implementation of mitigation measures.

15
16

7.4.1 Environmental Monitors

17
18
19
20
21
22
23
24

Many of the monitoring procedures will be conducted prior to or during the construction
phase of the Lease Modification Project. The CSLC and the environmental monitor(s)
are responsible for integrating the mitigation monitoring procedures into the construction
process in coordination with the Applicant. To oversee the monitoring procedures and to
ensure success, the environmental monitor must be on site during that portion of
construction that has the potential to create a significant environmental impact or other
impact for which mitigation is required. The environmental monitor is responsible for
ensuring that all procedures specified in the monitoring program are followed.

25

7.4.2 General Reporting Procedures

26
27
28
29
30
31
32
33

Site visits and specified monitoring procedures performed by other individuals will be
reported to the environmental monitor. A monitoring record form will be submitted to the
environmental monitor by the individual conducting the visit or procedure so that details
of the visit can be recorded and progress tracked by the environmental monitor. A
checklist will be developed and maintained by the environmental monitor to track all
procedures required for each mitigation measure and to ensure that the timing specified
for the procedures is adhered to. The environmental monitor will note any problems that
may occur and take appropriate action to rectify the problems.
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7.0 Mitigation Monitoring Program

1

7.4.3 Public Access to Records

2
3
4

The public is allowed access to records and reports used to track the monitoring
program. Monitoring records and reports will be made available for public inspection by
the CSLC or its designee on request.

5
6
7
8
9
10
11
12
13
14

This section presents the mitigation monitoring table (Table 7-1) for each environmental
discipline that requires mitigation measures. Table 7-1 includes those MMs and APMs
that are required to avoid, minimize, or mitigate the potential impacts of the Lease
Modification Project only. The CSLC is responsible for ensuring the implementation of
these measures. For mitigation measures from the 2010 FSEIR that are unchanged and
also applicable to the Lease Modification Project, CSLC would coordinate with the City
of Huntington Beach to ensure their implementation. Impacts that do not require
mitigation are not included (see Executive Summary for summary description of all
Project impacts). Each table lists the following information, by column:

15

•

Impact (impact number, title, and impact class);

16

•

Mitigation Measure (full text of the measure);

17
18

•

Location (where the impact occurs and the mitigation measure should be
applied);

19
20

•

Monitoring/reporting action (the action to be taken by the monitor, CSLC or lead
agency);

21

•

Effectiveness criteria (how the agency can know if the measure is effective);

22

•

Responsible agency; and

23

•

Timing (before, during, or after construction; during operation, etc.).

24
25

The APMs as identified in Section 2.5 of the Project Description are presented at the
end of the table. Mitigation measures identified are either:

26
27

•

A measure in the 2010 Final Subsequent Environmental Impact Report (FSEIR)
that is also required to reduce impacts of the Lease Modification Project

28

•

A measure in the 2010 FSIER FSEIR that was modified in this Supplemental EIR

29

•

A new mitigation measure identified in this Supplemental EIR
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7.0 Mitigation Monitoring Program

Table 7-1.
Impact (Class)

Mitigation Monitoring Program

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)

Location

Monitoring/
Reporting Action

Effectiveness
Criteria

Responsible
Entity

Timing

4.1 OCEAN WATER QUALITY AND MARINE BIOLOGICAL RESOURCES
Impact
OWQ/MB-1:
Impact to
Ocean Water
Quality of
Lease
Modification
Project
Construction
Activities
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APM-1: Offshore Construction Best
Management Practices (BMPs) to Protect
Water Quality.
Poseidon’s offshore construction contractor
shall implement BMPs to protect water quality
during offshore demolition and construction,
including the control of releases of sediment,
coarse particles, concrete, and other
materials. The implementation of these BMPs
shall be a required part of the contractor’s
contract for offshore construction work. The
BMPs shall be submitted for review and
approval by California State Lands
Commission (CSLC) staff at least 30 days
before the commencement of offshore
construction. CSLC may also consult with the
Regional Water Quality Control Board staff
and the California Coastal Commission staff in
considering the BMPs. The BMPs shall
include, at a minimum, the following
measures.
• All metals used in construction shall be
marine-grade fasteners and metals that will
not corrode, releasing zinc or other toxic
material into the water.
• The contractor shall implement effective and
practicable measures to limit offshore
construction debris that could be discharged
to the sea floor (e.g., use of mesh nets).
After completion of offshore construction, the
contractor shall perform a diver survey to
identify if hazardous materials (e.g., sharpedged scraps of metal, cables) have been
left onsite. All such materials shall be

HB
Generating
Station
intake and
discharge
pipelines

Approval of BMPs
by CSLC staff and
project monitor to
confirm that the
offshore
construction
contractor
implements the
BMPs

Implementing
CSLC
the BMPs would
reduce impacts
to water quality
during offshore
demolition and
construction

During
construction
activities
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7.0 Mitigation Monitoring Program

Table 7-1.
Impact (Class)

Mitigation Monitoring Program

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)

Location

Monitoring/
Reporting Action

Effectiveness
Criteria

Responsible
Entity

Timing

removed within 72 hours after completion of
offshore construction unless a longer
timeframe is approved by CSLC staff.
APM-2: Turbidity Minimization and
Monitoring Plan.
At least 30 days before commencement of
offshore construction, Poseidon shall submit a
Turbidity Minimization and Monitoring Plan for
review and approval by California State Lands
Commission (CSLC) staff. CSLC may also
consult with Santa Ana Regional Water
Quality Control Board and California Coastal
Commission staff in considering the Turbidity
Minimization and Monitoring Plan. The Plan
shall include, at a minimum, the following
elements:
• Maximum allowable turbidity levels
associated with offshore construction as
provided by the California Ocean Plan
during offshore construction activities
• All measures Poseidon will implement to
remain within maximum allowable turbidity
levels, including maintenance monitoring to
ensure that the Desalination Amendment
turbidity requirements are achieved
• Types of equipment to be used to conduct
offshore construction activities
• Equipment and sediment disposal locations
• Qualifications of the observers who will be
present at the offshore project site to monitor
for turbidity during offshore construction
activities (names shall be submitted at the
same time or within 1 week of project
implementation)
• A Monitoring Plan that (1) provides for
Final Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

HB
Generating
Station
intake and
discharge
pipelines

Approval of a
Turbidity
Minimization and
Monitoring Plan by
CSLC staff

Implementing a CSLC
Turbidity
Minimization and
Monitoring Plan
would reduce
impacts to water
quality during
offshore
demolition and
construction

At least 30
days before
offshore
construction
begins
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7.0 Mitigation Monitoring Program

Table 7-1.
Impact (Class)

Mitigation Monitoring Program

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)

Location

Monitoring/
Reporting Action

Effectiveness
Criteria

Approval of a Spill
Prevention and
Response Plan by
CSLC staff

Implementing a
Spill Prevention
and Response
Plan would
reduce impacts
to water quality
during offshore
demolition and
construction

Responsible
Entity

Timing

measuring turbidity within 72 hours and
immediately before offshore construction
begins to provide baseline levels and
monitoring during offshore construction to
ensure the construction operator remains
within those levels and (2) identifies the
location of a control or reference site so a
high turbidity reading caused by a largescale or regional event is not inappropriately
attributed to offshore project construction
APM-3: Spill Prevention and Response
Plan.
At least 60 days before commencement of
offshore construction, a Spill Prevention and
Response Plan for all vessels to be used for
project activities shall be prepared by
Poseidon and submitted for review and
approval by California State Lands
Commission (CSLC) staff that includes at a
minimum the following elements:
• A list of all fuels and hazardous materials
that will be used or might be used during
offshore construction, along with Material
Safety Data Sheets for each material
• Specific protocols for monitoring and
minimizing the use of fuel and hazardous
materials during offshore construction
project operations, including best
management practices that will be
implemented to ensure minimal impacts to
the environment
• An estimate of a reasonable worst case
release of fuel or other hazardous materials
at the offshore construction project site or
into coastal waters resulting from the
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HB
Generating
Station
intake and
discharge
pipelines

CSLC

At least 60
days before
offshore
construction
begins
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7.0 Mitigation Monitoring Program

Table 7-1.
Impact (Class)

Mitigation Monitoring Program

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)

Location

Monitoring/
Reporting Action

Effectiveness
Criteria

Responsible
Entity

Timing

offshore construction activities
• A list of all spill prevention and response
equipment that will be maintained on the
vessels performing the offshore construction
activities
• The designation of the on-site person with
responsibility for implementing the plan
• A detailed response and clean-up plan in the
event of a spill or accidental discharge or
release of fuel or hazardous materials
• A telephone contact list of all regulatory and
trustee agencies, including CSLC and
California Coastal Commission staffs, having
authority over the development and/or the
project site and its resources to be notified in
the event of a spill or material release.
APM-4: Workers Educational Training.
A worker education training program shall be
conducted for workers engaged in offshore
construction. The contents of the training
program shall be prepared by a qualified
biologist approved by California State Lands
Commission (CSLC) staff. The program shall
include at a minimum the following elements.
• Measures to prevent indirect impacts during
construction and maintenance activities shall
be covered, including delivery, storage, and
use of materials and chemicals as they
relate to the protection of aquatic habitat.
• Training materials should include laws and
regulations that protect federally-listed
species and their habitats, the
consequences of non-compliance with laws
and regulations and a contact person (i.e.,
maintenance activity manager) in the event
Final Supplemental EIR – PRC 1980.1 Lease Amendment
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HB
Generating
Station
intake and
discharge
pipelines

Approval of a
qualified biologist
to prepare a
worker education
training program

Implementing a CSLC
worker education
program would
reduce impacts
to biological
resources during
construction and
maintenance
activities

During
construction
activities
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7.0 Mitigation Monitoring Program

Table 7-1.
Impact (Class)

Mitigation Monitoring Program

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)

Location

Monitoring/
Reporting Action

Effectiveness
Criteria

Responsible
Entity

Timing

that protected biological resources are
affected.
• Training shall take place at the kick-off
meeting and any subsequent meetings that
may take place if additional contractors are
employed during additional maintenance
activities. A sign-in sheet will be circulated
for signatures to all personnel that attend the
workers’ educational training to confirm that
program materials were received and that
they understand information presented.
Impact
APM-3: see Impact OWQ/MB-1 above
OWQ/MB-2:
Impact to
Special Status
Species
Populations of
Intake Screen
and Diffuser
Installation
(Not Including APM-4: see above Impact OWQ/MB-1 above
Underwater
Noise)

APM-5: Sensitive Marine Species
Monitoring and Best Management
Practices (BMPs) to Protect Marine
October 2017
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HB
Generating
Station
intake and
discharge
pipelines

Approval of BMPs
by CSLC staff and
project monitor to
confirm that the
offshore
construction
contractor
implements the
BMPs

Implementing
CSLC
the BMPs would
reduce impacts
to Special Status
Species
populations

During
construction
activities

HB
Generating
Station
intake and
discharge
pipelines

Approval of a
qualified biologist
to prepare a
worker education
training program

Implementing a CSLC
worker education
program would
reduce impacts
to Special Status
Species
populations
during
construction and
maintenance
activities

During
construction
activities

HB
Generating
Station

Approval of a
Implementing a CSLC
Sensitive Marine
Sensitive Marine
Species Monitoring Species

At least 30
days before
offshore
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7.0 Mitigation Monitoring Program

Table 7-1.
Impact (Class)

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)

Mitigation Monitoring Program
Location

Biological Resources.
intake and
At least 30 days before commencement of
discharge
offshore construction, Poseidon shall submit a pipelines
Sensitive Marine Species Monitoring and
Mitigation and BMP Implementation Plan for
review and approval by California State Lands
Commission (CSLC). CSLC may also consult
with California Department of Fish and Wildlife
(CDFW) staff, California Coastal Commission
staff, and other applicable agency staffs in
considering the Sensitive Marine Species
Monitoring and BMPs. The Plan shall include,
at a minimum, the elements below. Poseidon
shall write into the contract of each applicable
contractor hired to conduct offshore work,
including any required in-water pile driving,
that all BMPs identified in the Plan shall be
implemented. In-water construction activities
shall not commence until the Plan has been
approved.
• The Plan shall identify the
Exclusion/Shutdown and Behavioral
Harassment (Impact) Zone for the marine
mammals, sea turtles, and special-status
marine bird species that may occur in the
offshore construction area
• The Plan shall identify measures that will be
taken if marine mammals, sea turtles or
special-status bird species are within the
Impact Zone. These measures may include
temporarily halting construction activities
until the animal or bird has departed the
Impact Zone, as described below.
• The Plan shall list the equipment that marine
wildlife monitors (MWMs) will have or be
Final Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

Monitoring/
Reporting Action

Effectiveness
Criteria

and Mitigation and
BMP
Implementation
Plan

Monitoring and
Mitigation and
BMP
Implementation
Plan would
reduce impacts
to Special Status
Species
populations

Responsible
Entity

Timing
construction
begins

October 2017
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7.0 Mitigation Monitoring Program

Table 7-1.
Impact (Class)

Mitigation Monitoring Program

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)

Location

Monitoring/
Reporting Action

Effectiveness
Criteria

Responsible
Entity

Timing

provided with to effectively monitor marine
species (e.g., binoculars, radios or cell
phones, log books).
• Poseidon shall provide for approval by
CSLC staff the names, qualifications, and
roles of three or more MWMs. Selected
MWMs shall be able to identify the types and
behavior of the marine mammals, sea
turtles, and special-status marine bird
species that may occur in the offshore
construction area.
• Prior to the start of in-water work, MWMs
shall be located where they have a clear
view of marine waters in the Impact Zone
and beyond. MWMs shall be on site and in
radio or phone contact with offshore
construction personnel at all times in-water
construction is conducted. MWMs shall
monitor the Impact Zone for 30 minutes
before, during, and for 30 minutes after inwater construction activities, including any
pile-driving.
• At a minimum, MWMs shall collect the
following information daily: (1) general
location(s) of MWMs and marine wildlife
observations; (2) date/time monitoring
begins/ends; (3) activities occurring during
each observation period; (4) weather
parameters (e.g., percent cover, visibility)
and conditions (e.g., sea state); (5) species
observed and number of individuals; (6)
description of any marine wildlife behavior
patterns, including bearing and direction of
travel and distance from pile driving
activities; (7) other human activity in the

October 2017
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7.0 Mitigation Monitoring Program

Table 7-1.
Impact (Class)

Mitigation Monitoring Program

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)

Location

Monitoring/
Reporting Action

Effectiveness
Criteria

Responsible
Entity

Timing

area. MWMs shall keep a log book of notes
about sightings of marine mammals, specialstatus birds or sea turtles. Entries in the log
shall be made at least hourly, even if the
entry is “None observed.” Reports shall be
emailed or faxed to CSLC staff daily.
• Prior to the start of any pile-driving
operations, if a marine mammal or sea turtle
is sighted within or approaching the Impact
Zone, MWMs shall notify the on-site
construction lead (or other authorized
individual) to delay pile driving until the
animal has moved out of the Impact Zone or
the animal has not been re-sighted within 15
minutes (for pinnipeds and small cetaceans)
or 30 minutes (for large cetaceans).
• If a marine mammal or sea turtle is sighted
within or on a path toward the Impact Zone
during any pile driving activities, pile driving
shall cease until that animal has moved out
of the Impact Zone or 15 minutes (pinnipeds
and small cetaceans)/30 minutes (for large
cetaceans) has lapsed since the last
sighting.
• MWMs shall have authority to temporarily
halt in-water project activities if those
activities pose a threat to individuals of a
special-status species, and to suspend
project activities until the animals have left
the area. MWMs have the authority to direct
cessation (or continuation) of construction
activities based on adequate visibility,
observed abundance of marine mammals
and sea turtles, and their ability to view the
Impact Zone. Periodic reevaluation of
Final Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project
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7.0 Mitigation Monitoring Program

Table 7-1.
Impact (Class)

Mitigation Monitoring Program

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)

Location

Monitoring/
Reporting Action

Effectiveness
Criteria

Responsible
Entity

Timing

weather conditions and reassessment of the
continuation/cessation recommendation
shall be completed by the MWMs.
• Within 30 days of the last day of each
offshore work period that requires a MWM
on the construction vessel, Poseidon shall
submit to CSLC staff a Final Marine Wildlife
Monitoring Report and copies of log books
prepared by the approved MWMs that
include at a minimum:
• an evaluation of the effectiveness of
monitoring protocols/procedures
• reporting of all marine mammal, sea turtle,
and other wildlife sightings (including
species and numbers)
• any wildlife behavioral changes that may be
attributed to project construction
• all project changes (e.g., delays, work
stoppages, etc.) due to the presence in the
area of marine wildlife species
• Operators of vessels traveling to the
construction site shall maintain a minimum
distance of 1,000 feet from whales and sea
turtles. Vessels shall not cross directly in
front of whales or sea turtles. When
paralleling whales, vessels shall operate at a
constant speed that is not faster than the
whales at a distance less than 1,000 feet. If
the whale exhibits evasive, defensive or
other adverse behaviors, the vessel shall
decrease speed and change direction and
increase distance from the whale until the
distance is sufficient to reduce stress
displayed by the whale.
• Any collisions with marine wildlife shall be
October 2017
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7.0 Mitigation Monitoring Program

Table 7-1.
Impact (Class)

Mitigation Monitoring Program

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)

Location

Monitoring/
Reporting Action

Effectiveness
Criteria

Responsible
Entity

Timing

reported promptly to CSLC and wildlife
agency (National Marine Fisheries Service,
CDFW) staffs pursuant to each agency’s
reporting procedures.
• All daily vessel trips used for construction
and maintenance activities will originate from
local ports.
• Divers shall not attempt to interact with any
marine mammals or sea turtles.
APM-6. Anchoring, Riprap Reconfiguration,
and Dredging Plan and Preclusion Area
Map.
At least 30 days, but not more than 60 days,
before the start of offshore construction,
Poseidon shall submit an Anchoring, Riprap
Reconfiguration, and Dredging Plan for review
and approval by California State Lands
Commission (CSLC) staff. CSLC staff may
also consult with Coastal Commission staff, in
considering the Anchoring, Riprap
Reconfiguration and Dredging Plan. The Plan
shall ensure that impacts on benthic
environments are minimized during installation
of the wedgewire screens and diffuser, as well
as maintenance buoys if required, riprap
reconfiguration, and dredging. This Plan shall
identify and map Preclusion Areas—all areas
of kelp, seagrasses, and hard substrate found
within the work area—that shall not be
impacted by placement of vessel and buoy
anchors, by dragging anchor or buoy lines or
cables, by riprap placement, or by dredging
spoils during Lease Modification Project
construction and maintenance activities. Any
surveys subject to the CSLC’s Low-Energy
Final Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

HB
Generating
Station
intake and
discharge
pipelines

Approval of an
Anchoring, Riprap
Reconfiguration,
and Dredging
Plan, an “as-built”
map, and
disturbance
procedures by
CSLC staff

Implementing
CSLC
the Anchoring,
Riprap
Reconfiguration,
and Dredging
Plan would
minimize
impacts to
Special Status
Species
populations in
benthic
environments.

At least 30
days, but not
more than 60
days prior to
starting
project
construction
activities for
the Plan and
within 30 days
after
completion of
construction
for the map
and
procedures

October 2017
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7.0 Mitigation Monitoring Program

Table 7-1.
Impact (Class)

Mitigation Monitoring Program

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)

Location

Monitoring/
Reporting Action

Effectiveness
Criteria

Responsible
Entity

Timing

Offshore Geophysical Permit Program shall
be conducted by CSLC-permitted operators.
Within 30 days after completion of offshore
construction, Poseidon shall submit to CSLC
staff for approval: (1) an “as-built” map
overlaying the Preclusion Area Map with
Global Positioning System coordinates
showing all areas of direct disturbance,
anchor and buoy locations, and riprap
boundaries, and (2) the procedures Poseidon
shall implement to remedy any disturbance
that may have occurred within the Preclusion
Area due to Poseidon’s construction activities.
Impact
APM-5: see Impact OWQ/MB-2 above
OWQ/MB-3:
Impact to
Special Status
Species
Populations
and Movement
of Marine
Mammal
Species as a
Result of
Underwater
Noise during
Construction
New to this Supplemental EIR:
MM OWQ/MB-3a: Vibratory Pile Driving
Installation of the 12-inch steel H-piles for the
wedgewire screens shall use a vibratory
hammer to reduce the peak noise levels. If
site-specific geotechnical studies show that
vibratory pile driving cannot be used and
impact pile driving is required, Poseidon shall
October 2017
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HB
Generating
Station
intake and
discharge
pipelines

Approval of a
Sensitive Marine
Species Monitoring
and Mitigation and
BMP
Implementation
Plan

Implementing a CSLC
Sensitive Marine
Species
Monitoring and
Mitigation and
BMP
Implementation
Plan would
reduce impacts
to Special Status
Species and
marine mammal
species
populations

At least 30
days before
offshore
construction
begins

HB
Generating
Station
intake and
discharge
pipelines

Project monitor
confirms that a
vibratory hammer
is used during
installation of the
H-piles or approval
of impact pile
driving use by

Implementing
CSLC
MM reduces
peak noise level
impacts to
Special Status
Species
populations

During
construction
activities
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7.0 Mitigation Monitoring Program

Table 7-1.
Impact (Class)

Mitigation Monitoring Program

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)

Location

obtain California State Lands Commission
staff approval for the use of impact pile
driving.

Impact
OWQ/MB-4:
Spread of
Invasive and
Non-Native
Marine Species

Monitoring/
Reporting Action

Effectiveness
Criteria

Responsible
Entity

Timing

CSLC staff

New to this Supplemental EIR:
MM OWQ/MB-3b: Pile Driving Work
Windows
Pile driving shall only occur between June and
November to avoid potential impacts to gray
whale migrations in this region. The California
State Lands Commission Executive Officer or
designee, following consultation with
California Coastal Commission and California
Department of Fish and Wildlife staffs, may
adjust the work window based on changes
made during National Marine Fisheries
Service (NMFS) consultation. In-water pile
driving shall not occur between 30 minutes
before sunset and 30 minutes after sunrise.

HB
Generating
Station
intake and
discharge
pipelines

Project monitor
confirms that pile
driving occurs only
between July and
November

Implementing
MM avoids
impacts to gray
whale migration

CSLC

Between June
and
November

New to this Supplemental EIR:
MM OWQ/MB-3c: Soft Start
A soft start for pile driving requires contractors
to initiate the driver at a reduced energy for 15
seconds followed by a 30-second waiting
period; this procedure is then repeated two
additional times. A soft start shall be
implemented before pile driving begins each
day and any time following the cessation of
pile driving for 30 minutes or longer.

HB
Generating
Station
intake and
discharge
pipelines

Project monitor
confirms that a soft
start for pile driving
is implemented

Implementing
MM avoids
impacts to
marine
mammals

CSLC

During
construction

New to this Supplemental EIR:
MM OWQ/MB-4: Prevent Introduction of
Invasive Non-Native Species.
All Lease Modification Project barges and tugs
shall: (1) originate from the Ports of Long
Beach/Los Angeles (POLB/POLA); (2) be

HB
Generating
Station
intake and
discharge
pipelines

Project monitor
confirms that
barges and tugs
originate from or
continuously be
based out of POLB

Implementing
MM prevents
introduction of
invasive nonnative species

CSLC

During
construction
activities

Final Supplemental EIR – PRC 1980.1 Lease Amendment
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7.0 Mitigation Monitoring Program

Table 7-1.
Impact (Class)

Mitigation Monitoring Program

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)

Location

Monitoring/
Reporting Action

Effectiveness
Criteria

Responsible
Entity

Timing

in the Ocean

continuously based out of POLB/POLA since
last dry docking; or (3) have underwater
surfaces cleaned before entering southern
California at vessel origination point and
immediately prior to transiting to the Lease
Modification Project site. Additionally, and
regardless of vessel size, ballast water for all
Lease Modification Project vessels must be
managed consistent with California State
Lands Commission (CSLC) ballast management regulations, and Biofouling Removal and
Hull Husbandry Reporting Forms shall be
submitted to CSLC staff. Lease Modification
Project vessels shall also be available for
inspection by CSLC staff for compliance.

Impact
OWQ/MB-5:
Impact to
Ocean Water
Quality from
Wedgewire
Screen and
Diffuser
Operation and
Maintenance

APM-1: see above Impact OWQ/MB-1 above

HB
Generating
Station
intake and
discharge
pipelines

Approval of BMPs
by CSLC staff and
project monitor to
confirm that the
offshore
construction
contractor
implements the
BMPs

Implementing
CSLC
the BMPs would
reduce impacts
to water quality
from wedgewire
screen and
diffuser
operation and
maintenance

During
construction
activities

APM-2: see above Impact OWQ/MB-1 above

HB
Generating
Station
intake and
discharge
pipelines

Approval of a
Turbidity
Minimization and
Monitoring Plan by
CSLC staff

Implementing a CSLC
Turbidity
Minimization and
Monitoring Plan
would reduce
impacts to water
quality from
Wedgewire
Screen and
Diffuser
Operation and

At least 30
days before
offshore
construction
begins

October 2017
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or have
underwater
surfaces cleaned
and Biofouling
Removal and Hull
Husbandry
Reporting Forms
are submitted to
CSLC staff
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7.0 Mitigation Monitoring Program

Table 7-1.
Impact (Class)

Mitigation Monitoring Program

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)

Location

Monitoring/
Reporting Action

Effectiveness
Criteria

Responsible
Entity

Timing

Maintenance
New to this Supplemental EIR:
APM-8: Composition and Maintenance of
Wedgewire Screens. Poseidon shall install
stationary wedgewire screens with a slot width
of 1 mm and a through velocity of 0.5
feet/second or less (per Ocean Plan Section
III.M.2.d(1)(c) requirements) at the existing
HBGS intake pipeline riser prior to
desalination plant commercial operation. The
composition of the screens shall be stainless
steel, unless Poseidon demonstrates to the
satisfaction of California State Lands
Commission staff that the use of copper nickel
alloy screens would not result in chemical
leaching in excess of Ocean Plan Water
Quality Objectives for Protection of Marine
Life standards. Such demonstration must be
based on data that have been reviewed and
approved by the State and Regional Water
Boards’ staff and California Coastal
Commission staff. The screens shall be
maintained through boat-based air-burst
wedgewire screen cleaning methods.
Impact
APM-1: see above Impact OWQ/MB-1 above
OWQ/MB-56:
Impact to
Special Status
Species
Populations of
Intake Flow
Reduction
(Compared to
2010 Project) APM-2: see above Impact OWQ/MB-1 above
Final Supplemental EIR – PRC 1980.1 Lease Amendment
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HB
Generating
Station
intake
pipeline

CSLC staff/project
monitor confirm
stainless screen
screen installation

Screens kept
maintained
through boatbased air-burst
wedgewire
screen cleaning
methods

CSLC

HB
Generating
Station
intake and
discharge
pipelines

Approval of BMPs
by CSLC staff and
project monitor to
confirm that the
offshore
construction
contractor
implements the
BMPs

Implementing
CSLC
the BMPs would
reduce impacts
to to Special
Status Species
populations

During
construction
activities

HB

Approval of a

Implementing a

At least 30

CSLC

Prior to
installation.
Notification of
cleaning
intervals.

October 2017
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Table 7-1.
Impact (Class)

Mitigation Monitoring Program

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)

Monitoring/
Reporting Action

Effectiveness
Criteria

Generating
Station
intake and
discharge
pipelines

Turbidity
Minimization and
Monitoring Plan by
CSLC staff

Turbidity
Minimization and
Monitoring Plan
would reduce
impacts to
Special Status
Species
populations

days before
offshore
construction
begins

APM-4: see above Impact OWQ/MB-1 above

HB
Generating
Station
intake and
discharge
pipelines

Approval of a
qualified biologist
to prepare a
worker education
training program

Implementing a CSLC
worker education
program would
reduce impacts
to Special Status
Species
populations
during
construction and
maintenance
activities

During
construction
activities

APM-5: see above Impact OWQ/MB-2 above

HB
Generating
Station
intake and
discharge
pipelines

Approval of a
Sensitive Marine
Species Monitoring
and Mitigation and
BMP
Implementation
Plan

Implementing a CSLC
Sensitive Marine
Species
Monitoring and
Mitigation and
BMP
Implementation
Plan would
reduce impacts
to Special Status
Species
populations

At least 30
days before
offshore
construction
begins

APM-6: see above Impact OWQ/MB-2 above

HB
Generating
Station

Approval of an
Implementing
Anchoring, Riprap the Anchoring,
Reconfiguration,
Riprap

and Use and
Maintenance of
Wedgewire
Screens

October 2017
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Location

Responsible
Entity

CSLC

Timing

At least 30
days, but not
more than 60
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Table 7-1.
Impact (Class)

Impact
OWQ/MB-7:
Impact to
Special Status
Species
Populations of
Diffuser
Operation.

Mitigation Monitoring Program

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)

New to this Supplemental EIR:
MM OWQ/MB-7. Develop and Implement A
Diffuser-Operation Marine Life Mitigation
Plan. At least 6 months prior to installation of
the discharge diffuser for the proposed
Huntington Beach Desalination Plant,
Poseidon shall submit to the California State
Lands Commission (CSLC) staff for approval
a Diffuser-Operation Marine Life Mitigation
Plan (DOMLMP), to be part of the Marine Life
Mitigation Plan required under the
Desalination Amendment, as compensatory
mitigation in an amount that is roughly
proportional to the marine life impacts
associated with diffuser entrainment.
Poseidon shall submit the DOMLMP
concurrently to Santa Ana Regional Water
Quality Control Board (RWQCB), California
Department of Fish and Wildlife (CDFW), and
California Coastal Commission (CCC) staffs to
facilitate interagency consultation and Plan
development. Poseidon shall subsequently

Final Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

Location

Monitoring/
Reporting Action

Effectiveness
Criteria

Responsible
Entity

Timing

intake and
discharge
pipelines

and Dredging
Plan, an “as-built”
map, and
disturbance
procedures by
CSLC staff

Reconfiguration,
and Dredging
Plan would
minimize
impacts to
Special Status
Species
populations

days prior to
starting
project
construction
activities for
the Plan and
within 30 days
after
completion of
construction
for the map
and
procedures

HB
Generating
Station
intake and
discharge
pipelines

Approval of a
DOMLMP by
CSLC staff and
Project monitor
confirms
implementation of
the DOMLMP

Implementation CSLC
of the DOMLMP
would reduce
impacts to
Special Status
Species
populations from
diffuser
operation

At least 6
months prior
to installation
of the
discharge
diffuser

October 2017
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Table 7-1.
Impact (Class)

Mitigation Monitoring Program

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)

Location

Monitoring/
Reporting Action

Effectiveness
Criteria

Responsible
Entity

Timing

implement the DOMLMP upon approval by the
CSLC staff, in consultation with the Santa Ana
Regional Water Quality Control Board
(RWQCB), California Department of Fish and
Wildlife (CDFW), and California Coastal
Commission (CCC) staffs. The Plan shall
cover at a minimum the following details.
• The DOMLMP shall provide for the
restoration of no less than 22.81 99 acres,
for co-located operations which is based on
the replacement of the area of fish
production lost (i.e., Area of Production
Foregone [APF]) as a result of adding a
diffuser to the discharge pipeline minus any
benefits provided by reducing intake flow
and adding wedgewire screens approved as
part of the 2010 Project. If the APF is
determined to be less, the DOMLMP will still
provide 22.81 acres of restoration.
• If no co-located operations occur (standalone operation only), the amount of
restoration acreage may be reduced to 21.5
95.9 acres but no less.
• The DOMLMP shall define the site or project
selection process and objectives. It shall
define the commitment of long-term funding
for restoration and ongoing operation,
maintenance, monitoring, and management
of an appropriate wetlands site in Orange
County for the life of desalination operations.
The site or sites selected must provide
restored habitat that can operate at a similar
level of productivity to comparable natural
habitat for the life of desalination operations.
Sites or projects to be considered may

October 2017
Page 7-20

Final Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

7.0 Mitigation Monitoring Program

Table 7-1.
Impact (Class)

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)

Mitigation Monitoring Program
Location

Monitoring/
Reporting Action

Effectiveness
Criteria

Responsible
Entity

Timing

include Bolsa Chica Lowlands Restoration
Project, Huntington Beach Wetlands, Big
Canyon Creek, or other site in Orange
County that is approved by the CSLC
Executive Officer, in consultation with the
RWQCB, CDFW, and CCC staffs.
4.2 AESTHETICS/LIGHT & GLARE
Impact ALG-2: [Deleted as MM applies to onshore only]
Creation of
From 2010 FSEIR:
New Sources MM ALG-2: Lighting Plan.
of Substantial
Light or Glare
such as
Nighttime
Illumination
New to this Supplemental EIR:
MM ALG-2a: Lighting Plan (Offshore
Waters).
The Applicant shall add an addendum to the
Huntington Beach Desalination Plant lighting
plan to specify that outdoor light intensity on
construction barges anchored or moored
overnight at the offshore Lease Modification
Project site shall be limited to nautical lights
necessary for vessel safety and that barge
security lighting shall be shielded where
feasible or directed downwards.

Final Supplemental EIR – PRC 1980.1 Lease Amendment
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HB
Approval of the
Desalination Lighting Plan
Plant

Implementing
MM would
reduce light
intensity and
light spillage
from new light
sources
onshore.

CSLC

Prior to
starting
project
construction
activities

HB
Generating
Station
intake and
discharge
pipelines

Implementing
MM would
reduce light
intensity and
light spillage
from new light
sources
offshore.

CSLC

Prior to
starting
project
construction
activities

Approval of the
Lighting Plan

October 2017
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7.0 Mitigation Monitoring Program

Table 7-1.

Mitigation Monitoring Program

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)

Impact (Class)

Location

Monitoring/
Reporting Action

Effectiveness
Criteria

Approval of the
Diesel Fuel
Reduction Plan by
the City Engineer

Implementing a
Diesel Fuel
Reduction Plan
measures would
reduce
emissions from
construction
activities.

Responsible
Entity

Timing

4.3 AIR QUALITY
Impact AQ-1:
Air Emissions
from
Construction

October 2017
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From 2010 FSEIR New to this
Supplemental EIR:
MM CON-14a: Diesel Fuel Reduction Plan
(Offshore Waters).
Poseidon shall add an addendum to the
Huntington Beach Desalination Plant “Diesel
Fuel Reduction Plan” (included as a condition
in Lease PRC 1980.1) to identify the actions
to be taken to reduce diesel fuel emissions
during offshore construction activities. The
addendum, which shall be submitted to
California State Lands Commission staff for
review and approval, shall include at a
minimum the following measures related to
use of diesel powered equipment:
• Use diesel powered equipment meeting Tier
2 4 CARB/U.S. EPA or higher emissions
standards to the maximum extent feasible; if
not already supplied with a factory-equipped
diesel particulate filter, all off-road dieselpowered construction equipment shall be
outfitted with BACT devices certified by
CARB
• Use 2010 model year diesel haul trucks or
newer for material delivery and soil
import/export activities
• Use marine vessel engines that are model
year 2009 or newer, and thus compliant with
Tier 3 marine compression-ignition
standards
• Use portable construction equipment
registered with the State’s portable
equipment registration program

HB
Generating
Station
intake and
discharge
pipelines

CSLC and
City of
Huntington
Beach

Prior to
starting
project
construction
activities
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7.0 Mitigation Monitoring Program

Table 7-1.
Impact (Class)

Mitigation Monitoring Program

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)

Location

Monitoring/
Reporting Action

HB
Generating
Station
intake and
discharge
pipelines

Submittal of an
Internal
Combustion
Engine Emissions
Reduction Plan by
CSLC staff

Effectiveness
Criteria

Responsible
Entity

Timing

• Use low sulfur diesel fuel and minimize idle
time
• Ensure all heavy duty diesel powered
vehicles comply with state and federal
standards applicable at time of purchase
• Use diesel oxidation catalyst and catalyzed
diesel particulate filters or other approved
emission reduction retrofit devices installed
on applicable construction equipment used
during individual projects
• Consider other measures such as incentives
and/or phase-in schedules for clean trucks
during the construction period to ensure that
equipment achieves the lowest emissions
commercially available at the time of
construction
New to this Supplemental EIR:
MM CON-14b: Internal Combustion Engine
Emissions Reduction Plan (Offshore
Waters).
Prior to At least 120 days before the start of
construction, Poseidon shall submit to
California State Lands Commission staff an
Internal Combustion Engine Emissions
Reduction Plan that contains, at a minimum
the following measures:
• Where feasible, useUse equipment powered
by sources that have lowest emissions
commercially available at the time of
construction, or equipment powered by
electricity if such equipment is commercially
available at the time of construction
• Use equipment with smallest engine size
commercially available and capable of
completing project goals to reduce overall
Final Supplemental EIR – PRC 1980.1 Lease Amendment
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Implementing an CSLC
Internal
Combustion
Engine
Emissions
Reduction Plan
would reduce
emissions from
construction
activities.

Prior to
starting
project
construction
activities
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7.0 Mitigation Monitoring Program

Table 7-1.
Impact (Class)

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)

Mitigation Monitoring Program
Location

Monitoring/
Reporting Action

Effectiveness
Criteria

Responsible
Entity

Timing

emissions
• Minimize idling time and unnecessary
operation of internal combustion engine
powered equipment
Impact
MM CON-14a: see Impact AQ-1 above
CMLTV-AQ-1:
Cumulative Air
Emissions from
Construction

HB
Generating
Station
intake and
discharge
pipelines

Approval of the
Diesel Fuel
Reduction Plan by
the City Engineer

Implementing a CSLC
Diesel Fuel
Reduction Plan
measures would
reduce
cumulative
emissions from
construction
activities.

Prior to
starting
project
construction
activities

MM CON-14b: see Impact AQ-1 above

HB
Generating
Station
intake and
discharge
pipelines

Submittal of an
Internal
Combustion
Engine Emissions
Reduction Plan by
CSLC staff

Implementing an CSLC
Internal
Combustion
Engine
Emissions
Reduction Plan
would reduce
emissions from
construction
activities.

Prior to
starting
project
construction
activities

HB
Generating
Station
intake and
discharge
pipelines

Approval of an
Anchoring, Riprap
Reconfiguration,
and Dredging
Plan, an “as-built”
map, and
disturbance
procedures by
CSLC staff

Implementing
CSLC
the Anchoring,
Riprap
Reconfiguration,
and Dredging
Plan would
minimize
impacts to
previously
recorded

At least 30
days, but not
more than 60
days prior to
starting
project
construction
activities for
the Plan and
within 30 days

4.4 CULTURAL RESOURCES
Impact CUL-1: APM-6. see Impact OWQ/MB-2 above
Change in
Significance of
Previously
Recorded
Historical or
Unique
Archaeological
Resources
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7.0 Mitigation Monitoring Program

Table 7-1.
Impact (Class)

Mitigation Monitoring Program

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)

Impact CUL-2: APM-6. see Impact OWQ/MB-2 above
Change in
Significance of
Previously
Unidentified
Historical or
Unique
Archaeological
Resources

Location

Monitoring/
Reporting Action

Effectiveness
Criteria

Responsible
Entity

Timing

historical or
archaeological
resources in
benthic
environments.

after
completion of
construction
for the map
and
procedures

HB
Generating
Station
intake and
discharge
pipelines

Approval of an
Anchoring, Riprap
Reconfiguration,
and Dredging
Plan, an “as-built”
map, and
disturbance
procedures by
CSLC staff

Implementing
CSLC
the Anchoring,
Riprap
Reconfiguration,
and Dredging
Plan would
minimize
impacts to
previously
unidentified
historical or
archaeological
resources in
benthic
environments.

At least 30
days, but not
more than 60
days prior to
starting
project
construction
activities for
the Plan and
within 30 days
after
completion of
construction
for the map
and
procedures

[Deleted as MM applies to onshore only]
From 2010 FSEIR:
MM CON49: Buried Historical/ Archaeological
Resources.

HB
Generating
Station
intake and
discharge
pipelines

Project monitor
confirms all
construction work
in that area is
halted/diverted

Implementing
MM would
reduce impacts
to buried
historical or
archaeological
resources.

CSLC

Immediately
following
discovery of a
historical or
archaeological
resource
during
excavation

New to this Supplemental EIR:
MM CUL/TCR-2a: Cultural Resource
Identification during Geophysical Surveys.
Poseidon shall ensure that a qualified

HB
Generating
Station
intake and

Approval of a
qualified maritime
archaeologist by
CSLC staff and

Implementing
MM would
reduce impacts
to previously

CSLC

Prior to
starting
construction
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Table 7-1.
Impact (Class)

October 2017
Page 7-26

Mitigation Monitoring Program

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)

Location

Monitoring/
Reporting Action

Effectiveness
Criteria

maritime archaeologist (e.g., one who meets discharge
Secretary of the Interior Professional
pipelines
Qualifications Standards defined in Code of
Federal Regulations, section 36, part 61),
approved by California State Lands
Commission (CSLC) staff, participates in the
development and implementation of the
geophysical surveys conducted to develop the
Anchoring, Riprap Reconfiguration, and
Dredging Plan and Preclusion Area Map. The
archaeologist shall identify any cultural
resources found during the surveys, and
prepare a summary report to be submitted to
CSLC staff.

submittal of a
summary report or
surveys to CSLC
staff

unidentified
historical or
archaeological
resources

New to this Supplemental EIR:
MM CUL/TCR-2b: Discovery of Previously
Unidentified Cultural or Tribal Cultural
Resources.
If potentially significant archaeological or
Tribal cultural resources are discovered any
time during the Lease Modification Project
geophysical surveys, construction, and
operation activities, work within 250 feet of the
find shall be temporarily suspended or
redirected away from the discovery until the
Applicant has notified California State Lands
Commission (CSLC) staff and any local,
State, or Federal agency with approval or
permitting authority over the Lease
Modification Project that has
requested/required notification. Notification
shall occur within 48 hours of discovery and
be consistent with guidelines for Tribal
involvement as stated in the CSLC Tribal
Policy (www.slc.ca.gov/About/Tribal.html).

Project monitor
confirms that work
within 250 feet of
the find is
temporarily
suspended or
redirected away
from the discovery
and the Applicant
retains a CSLCapproved
archaeologist and
requests
evaluation of the
discovery from a
culturally affiliated
Tribal
representative

Implementing
MM would
reduce impacts
to previously
unidentified
cultural or tribal
cultural
resources

HB
Generating
Station
intake and
discharge
pipelines

Responsible
Entity

CSLC

Timing

Immediately
following
discovery of
an
archaeological
or tribal
cultural
resource
during
geophysical
surveys or
construction
or operation
activities
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7.0 Mitigation Monitoring Program

Table 7-1.
Impact (Class)

Mitigation Monitoring Program

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)

Location

Monitoring/
Reporting Action

Effectiveness
Criteria

Responsible
Entity

Timing

The Applicant shall retain a CSLC-approved
archaeologist and request a culturally affiliated
Tribal representative to evaluate the nature
and significance of the discovery. In addition,
the following shall apply:
• Impacts to previously unknown significant
archaeological or Tribal cultural resources
shall be avoided through preservation in
place if feasible.
• Damaging effects to Tribal cultural resources
shall be avoided or minimized following the
measures identified in Public Resources
Code section 21084.3, subdivision (b),
unless other measures are mutually agreed
to by the lead archaeologist and culturally
affiliated Tribal representative that would be
as or more effective.
• If Tribal cultural resources cannot be
avoided, a Treatment Plan developed by the
archaeologist and the culturally affiliated
Tribal representative, shall be submitted to
CSLC staff for review and approval prior to
further disturbance of the area. The plan
shall:
• state requirements for professional
qualifications of all cultural resources
specialists and Tribal cultural resource
workers
• identify appropriate methods of resource
recording, artifact cataloguing, and analyses
• determine appropriate levels of recovery
and/or stabilization of resources
• provide documentation of a curatorial facility
or museum that will be responsible for the
permanent preservation of any unique or
Final Supplemental EIR – PRC 1980.1 Lease Amendment
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7.0 Mitigation Monitoring Program

Table 7-1.
Impact (Class)

Mitigation Monitoring Program

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)

Location

Monitoring/
Reporting Action

Effectiveness
Criteria

Responsible
Entity

Timing

sensitive cultural materials resulting from
site recovery and/or stabilization efforts
• If the lead archaeologist and the culturally
affiliated Tribal representative believe that
damaging effects to archaeological or Tribal
cultural resources will be avoided or
minimized, then work in the area may
resume.
Impact CUL-3: APM-6: see Impact OWQ/MB-2 above
Construction or
operation of
the Project
could damage
or destroy
paleontological
resources.

[Deleted as MM applies to onshore only]
From 2010 FSEIR:
MM CON-50: Paleontological Resource
Recovery Program.
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HB
Generating
Station
intake and
discharge
pipelines

Approval of an
Anchoring, Riprap
Reconfiguration,
and Dredging
Plan, an “as-built”
map, and
disturbance
procedures by
CSLC staff

HB
Preparation of a
Desalination paleontological
Plant
resource recovery
program for
Miocene
invertebrate fossils

Implementing
CSLC
the Anchoring,
Riprap
Reconfiguration,
and Dredging
Plan would
minimize
impacts to
paleontological
resources in
benthic
environments.

At least 30
days, but not
more than 60
days prior to
starting
project
construction
activities for
the Plan and
within 30 days
after
completion of
construction
for the map
and
procedures

Implementing
the
Paleontological
Resource
Recovery
Program would
reduce impacts
to
paleontological
resources

During
construction
activities

CSLC
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7.0 Mitigation Monitoring Program

Table 7-1.
Impact (Class)

Impact CUL-4:
Disturb
Unidentified
Human
Remains

Mitigation Monitoring Program

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)

Monitoring/
Reporting Action

Effectiveness
Criteria

[Deleted as MM applies to onshore only]
From 2010 FSEIR:
MM CON-51: Qualified Paleontologist.

HB
Project monitor
Desalination confirms that a
Plant
qualified
paleontologist is
retained to monitor
grading operations

Implementing
MM would
reduce impacts
to
paleontological
resources

CSLC

During
construction
activities

[Deleted as MM applies to onshore only]
From 2010 FSEIR:
MM CON-52: Discovery of Human Remains
during Excavation.

HB
Project monitor
Desalination confirms no further
Plant
excavation or
disturbance of the
site or nearby area
and that a County
coroner is notified

Implementing
MM would
reduce impacts
to discovered
human remains

CSLC

Immediately
following
discovery of
human
remains
during
construction
activities and
within two
working days
for notification

New to this Supplemental EIR:
MM CUL-4/TCR-4: Appropriate Treatment
of Human Remains.
In accordance with Health and Safety Code
section 7050.5 and Public Resources Code
section 5097.98, if human remains are found,
all ground disturbing activities shall halt within
165 feet (50 meters) of the discovery. The
Applicant must contact the County Coroner
and California State Lands Commission
(CSLC) staff within 24 hours of the discovery.
No further excavation or disturbance of the
discovery or any nearby area reasonably
suspected to overlie potential remains shall
occur until the County Coroner has
determined whether the remains are subject
to his or her authority. The County Coroner
must make this determination within 2 working

HB
Generating
Station
intake and
discharge
pipelines

Implementing
MM would
reduce impacts
to discovered
human remains

CSLC

Immediately
following
discovery of
human
remains
during
construction
activities and
within 24
hours for
notification
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Location

Project monitor
confirms that all
ground disturbing
activities ceases
within 165 feet (50
meters) of
discovery of
human remains
and that the
County coroner
and CSLC are
notified

Responsible
Entity

Timing
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7.0 Mitigation Monitoring Program

Table 7-1.
Impact (Class)

Mitigation Monitoring Program

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)

Location

Monitoring/
Reporting Action

Effectiveness
Criteria

Responsible
Entity

Timing

days of notification of the discovery pursuant
to Health and Safety Code section 7050.5
subdivision (b). If the County Coroner
determines that the remains do not require an
assessment of cause of death and that the
remains are, or are believed to be Native
American, the Coroner must notify the Native
American Heritage Commission (NAHC) by
telephone within 24 hours. In accordance with
Public Resources Code section 5097.98, the
NAHC must immediately notify those persons
it believes to be the Most Likely Descendant
(MLD) of the deceased Native American. The
MLD shall complete their inspection and make
recommendations within 48 hours of being
granted access to the site. The MLD may
recommend means for treatment or
disposition, with appropriate dignity, of the
human remains and any associated grave
goods. CSLC staff will discuss and confer with
the MLD regarding their recommendations
pursuant to Public Resources Code section
5097.98 subdivision (b) and (c)
4.5 CULTURAL RESOURCES – TRIBAL
Impact TCR-2: APM-6: see Impact OWQ/MB-2 above
Change in
Significance of
Previously
Unidentified
Tribal Cultural
Resources
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HB
Generating
Station
intake and
discharge
pipelines

Approval of an
Anchoring, Riprap
Reconfiguration,
and Dredging
Plan, an “as-built”
map, and
disturbance
procedures by
CSLC staff

Implementing
CSLC
the Anchoring,
Riprap
Reconfiguration,
and Dredging
Plan would
minimize
impacts to
previously
unidentified tribal
cultural

At least 30
days, but not
more than 60
days prior to
starting
project
construction
activities for
the Plan and
within 30 days
after
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7.0 Mitigation Monitoring Program

Table 7-1.
Impact (Class)

Mitigation Monitoring Program

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)

Location

Monitoring/
Reporting Action

Effectiveness
Criteria

Responsible
Entity

resources in
benthic
environments.

completion of
construction
for the map
and
procedures

[Deleted as MM applies to onshore only]
From 2010 FSEIR:
MM CON-52: (Discovery of Human Remains
during Excavation).

HB
Project monitor
Desalination confirms no further
Plant
excavation or
disturbance of the
site or nearby area
and that a County
coroner is notified

Implementing
MM would
reduce impacts
to discovered
human remains

New to this Supplemental EIR:
MM CUL/TCR-2a: Cultural Resource
Identification during Geophysical Surveys.
Poseidon shall ensure that a qualified
maritime archaeologist (e.g., one who meets
Secretary of the Interior Professional
Qualifications Standards defined in Code of
Federal Regulations, section 36, part 61),
approved by California State Lands
Commission (CSLC) staff, participates in the
development and implementation of the
geophysical surveys conducted to develop the
Anchoring, Riprap Reconfiguration, and
Dredging Plan and Preclusion Area Map. The
archaeologist shall identify any cultural
resources found during the surveys, and
prepare a summary report to be submitted to
CSLC staff.

HB
Generating
Station
intake and
discharge
pipelines

Implementing
CSLC
MM would
reduce impacts
to previously
unidentified tribal
cultural
resources
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Approval of a
qualified maritime
archaeologist by
CSLC staff and
submittal of a
summary report or
surveys to CSLC
staff

Timing

CSLC

Immediately
following
discovery of
human
remains
during
construction
activities and
within two
working days
for notification
Prior to
starting
construction
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7.0 Mitigation Monitoring Program

Table 7-1.
Impact (Class)

Mitigation Monitoring Program

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)
New to this Supplemental EIR:
MM CUL/TCR-2b: Discovery of Previously
Unidentified Cultural or Tribal Cultural
Resources.
If potentially significant archaeological or
Tribal cultural resources are discovered any
time during the Lease Modification Project
geophysical surveys, construction, and
operation activities, work within 250 feet of the
find shall be temporarily suspended or
redirected away from the discovery until the
Applicant has notified California State Lands
Commission (CSLC) staff and any local,
State, or Federal agency with approval or
permitting authority over the Lease
Modification Project that has
requested/required notification. Notification
shall occur within 48 hours of discovery and
be consistent with guidelines for Tribal
involvement as stated in the CSLC Tribal
Policy (www.slc.ca.gov/About/Tribal.html).
The Applicant shall retain a CSLC-approved
archaeologist and request a culturally affiliated
Tribal representative to evaluate the nature
and significance of the discovery. In addition,
the following shall apply:
• Impacts to previously unknown significant
archaeological or Tribal cultural resources
shall be avoided through preservation in
place if feasible.
• Damaging effects to Tribal cultural resources
shall be avoided or minimized following the
measures identified in Public Resources
Code section 21084.3, subdivision (b),
unless other measures are mutually agreed
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Location
HB
Generating
Station
intake and
discharge
pipelines

Monitoring/
Reporting Action
Project monitor
confirms that work
within 250 feet of
the find is
temporarily
suspended or
redirected away
from the discovery
and the Applicant
retains a CSLCapproved
archaeologist and
requests
evaluation of the
discovery from a
culturally affiliated
Tribal
representative

Effectiveness
Criteria

Responsible
Entity

Implementing
CSLC
MM would
reduce impacts
to previously
unidentified tribal
cultural
resources

Timing
Immediately
following
discovery of
an
archaeological
or tribal
cultural
resource
during
geophysical
surveys or
construction
or operation
activities
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7.0 Mitigation Monitoring Program

Table 7-1.
Impact (Class)

Mitigation Monitoring Program

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)

Location

Monitoring/
Reporting Action

Effectiveness
Criteria

HB
Generating
Station
intake and
discharge
pipelines

Project monitor
confirms that all
ground disturbing
activities ceases
within 165 feet (50
meters) of

Implementing
MM would
reduce impacts
to discovered
human remains

Responsible
Entity

Timing

to by the lead archaeologist and culturally
affiliated Tribal representative that would be
as or more effective.
• If Tribal cultural resources cannot be
avoided, a Treatment Plan developed by the
archaeologist and the culturally affiliated
Tribal representative, shall be submitted to
CSLC staff for review and approval prior to
further disturbance of the area. The plan
shall:
• state requirements for professional
qualifications of all cultural resources
specialists and Tribal cultural resource
workers
• identify appropriate methods of resource
recording, artifact cataloguing, and analyses
• determine appropriate levels of recovery
and/or stabilization of resources
• provide documentation of a curatorial facility
or museum that will be responsible for the
permanent preservation of any unique or
sensitive cultural materials resulting from
site recovery and/or stabilization efforts
• If the lead archaeologist and the culturally
affiliated Tribal representative believe that
damaging effects to archaeological or Tribal
cultural resources will be avoided or
minimized, then work in the area may
resume.
New to this Supplemental EIR:
MM CUL-4/TCR-4: Appropriate Treatment
of Human Remains.
In accordance with Health and Safety Code
section 7050.5 and Public Resources Code
section 5097.98, if human remains are found,
Final Supplemental EIR – PRC 1980.1 Lease Amendment
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CSLC

Immediately
following
discovery of
human
remains
during
October 2017
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7.0 Mitigation Monitoring Program

Table 7-1.
Impact (Class)

Mitigation Monitoring Program

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)
all ground disturbing activities shall halt within
165 feet (50 meters) of the discovery. The
Applicant must contact the County Coroner
and California State Lands Commission
(CSLC) staff within 24 hours of the discovery.
No further excavation or disturbance of the
discovery or any nearby area reasonably
suspected to overlie potential remains shall
occur until the County Coroner has
determined whether the remains are subject
to his or her authority. The County Coroner
must make this determination within 2 working
days of notification of the discovery pursuant
to Health and Safety Code section 7050.5
subdivision (b). If the County Coroner
determines that the remains do not require an
assessment of cause of death and that the
remains are, or are believed to be Native
American, the Coroner must notify the Native
American Heritage Commission (NAHC) by
telephone within 24 hours. In accordance with
Public Resources Code section 5097.98, the
NAHC must immediately notify those persons
it believes to be the Most Likely Descendant
(MLD) of the deceased Native American. The
MLD shall complete their inspection and make
recommendations within 48 hours of being
granted access to the site. The MLD may
recommend means for treatment or
disposition, with appropriate dignity, of the
human remains and any associated grave
goods. CSLC staff will discuss and confer with
the MLD regarding their recommendations
pursuant to Public Resources Code section
5097.98 subdivision (b) and (c)
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Location

Monitoring/
Reporting Action
discovery of
human remains
and that the
County coroner
and CSLC are
notified

Effectiveness
Criteria

Responsible
Entity

Timing
construction
activities and
within 24
hours for
notification
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7.0 Mitigation Monitoring Program

Table 7-1.
Impact (Class)

Mitigation Monitoring Program

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)

Location

Monitoring/
Reporting Action

Effectiveness
Criteria

Responsible
Entity

Timing

4.6 GREENHOUSE GAS EMISSIONS
Impact GHG1: GHG
Emissions from
Project
Activities

APM 7. An Energy Minimization and
HB
Greenhouse Gas Reduction Plan, most
Desalination
recently updated February 27, 2017, shall be Plant
implemented to offset the total direct and
indirect GHG emissions from construction and
operations of the HB Desalination Plant

Project monitor
confirms that an
Energy
Minimization and
Greenhouse Gas
Reduction Plan is
implemented

Implementing an CSLC
Energy
Minimization and
Greenhouse Gas
Reduction Plan
would offset
GHG emissions
from project
construction and
operation

During
construction
and operation
activities

HB
Generating
Station
intake and
discharge
pipelines

Approval of a Spill
Prevention and
Response Plan by
CSLC staff

Implementing a CSLC
Spill Prevention
and Response
Plan would
reduce impacts
from any
potential release
of hazardous
materials

At least 60
days before
offshore
construction
begins

HB
Generating
Station
intake and
discharge
pipelines

Project monitor
confirms that any
deck equipment
that may discharge
contaminants are
tied-down or have
been provided
secondary
containment;
Approval by the
CSLC of a plan to
monitor weather
conditions and

The potential for CSLC
unanticipated
release of
pollutants due to
inclement
weather or rough
sea conditions
would be
reduced.

Prior to and
during project
construction
activities

4.7 HAZARDS AND HAZARDOUS MATERIALS
Impact HAZ-2: APM-3: see Impact OWQ/MB-1 above
Release of
Hazardous
Materials
through
Reasonably
Foreseeable
Upset and
Accident
Conditions
New to this Supplemental EIR:
MM HAZ-1: Prepare for Inclement Weather
Condition.
Poseidon shall tie-down or provide secondary
containment for any deck equipment that may
discharge contaminants to minimize the
potential for unanticipated release of
pollutants due to inclement weather or rough
sea conditions. In addition, Poseidon shall
monitor weather conditions and tsunami
warnings, and cease work if determined that
existing or forecast sea states or weather
conditions would create unsafe working
Final Supplemental EIR – PRC 1980.1 Lease Amendment
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Table 7-1.
Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)

Impact (Class)

Mitigation Monitoring Program
Location

conditions for personnel or equipment.

Monitoring/
Reporting Action

Effectiveness
Criteria

Responsible
Entity

Timing

tsunami warnings

4.8 NOISE AND VIBRATION
Impact NOI-1: From 2010 FSEIR:
Construction
MM CON-15: Construction and Noise
and Operation Reduction.
Impacts in
Excess of
Applicable
Community
Noise
Standards
From 2010 FSEIR:
MM NOI-1: Outdoor Pump Noise
Reduction.

Impact NOI-3: From 2010 FSEIR:
Construction
MM CON-15: Construction and Noise
Noise Impacts Reduction.
in Excess of
Ambient Noise
Levels

HB
Generating
Station
intake and
discharge
pipelines

Review and
approval of
evidence of noise
reduction by City
of Huntington
Beach Planning
and Building
Department and
Public Works
Department.

Reduction in
CSLC
construction
noise to
appropriate
levels as allowed
in the City’s
Municipal Code.

Prior to
starting
project
construction
activities

HB
Generating
Station
intake and
discharge
pipelines

Project monitor
confirms that all
pumps located
outdoors are
located within
enclosed
structures with
adequate setback
and screening.

Reduction in
CSLC
outdoor pump
noise to City’s
Noise Ordinance
levels measured
at nearby
residence
property lines

During
construction
activities

HB
Generating
Station
intake and
discharge
pipelines

Review and
approval of
evidence of noise
reduction by City
of Huntington
Beach Planning
and Building
Department and
Public Works
Department.

Reduction in
CSLC
construction
noise to
appropriate
levels as allowed
in the City’s
Municipal Code.

Prior to
starting
project
construction
activities

Transit to

Project monitor

Collisions of

Prior to and

4.9 RECREATION
Impact TRM-1: MM TRM-1: see Impact TRM-1 below
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Table 7-1.
Impact (Class)

Mitigation Monitoring Program

Mitigation Measure (MMs) / Applicant
Proposed Measures (APMs)

Marine Vessel
Safety

Location

Monitoring/
Reporting Action

Effectiveness
Criteria

Responsible
Entity

Timing

and from
confirms that Local vessels during
Port of Long Notice to Mariners transit and while
Beach and is published
on station
on station at
HB
Generating
Station
intake and
discharge
pipelines

during
construction
activities

Transit to
and from
Port of Long
Beach and
on station at
HB
Generating
Station
intake and
discharge
pipelines

Prior to and
during
construction
activities

4.10 TRANSPORTATION
Impact TRM-1: New to this Supplemental EIR:
Marine Vessel MM TRM-1: MM TRM-1. Publication of U.S.
Safety
Coast Guard (USCG) Local Notice to
Mariners. The Applicant shall ensure that its
contractor submits to the USCG District 11 (as
stated at
www.uscg.mil/D11/DP/LnmRequest.asp), a
request to publish a Local Notice to Mariners,
14 days prior to operation, that includes the
following information:
• Type of operation (i.e., dredging, diving
operations, construction)
• Location of operation including Latitude and
Longitude and geographical position if
applicable
• Duration of operation including start and
completion dates (if these dates change, the
Coast Guard needs to be notified)
• Vessels involved in the operation
• VHF-FM Radio Frequencies monitored by
vessels on scene
• Point of Contact and 24-hour phone number
• Chart Number for the area of the operation
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Project monitor
confirms that Local
Notice to Mariners
is published

Collisions of
CSLC
vessels during
transit and while
on station
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In addition to the environmental review required pursuant to the California
Environmental Quality Act (CEQA), a public agency may consider other information and
policies in its decision-making process. This section presents information relevant to the
consideration by the California State Lands Commission (CSLC) of the application by
Poseidon Resources (Surfside) LLC (Poseidon) for a lease amendment for the
proposed modifications to Lease PRC 1980.1 (hereinafter referred to Lease
Modification Project). The considerations included below address:
•
•

Climate Change and Sea-Level Rise
Environmental Justice

Other considerations may be addressed in the staff report presented at the time of the
CSLC’s consideration of the lease amendment.

13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30

Climate change impacts, including sea-level rise, are now recognized as known
geophysical components of California coastal and ocean sites. Climate change and
sea-level rise accelerate and exacerbate natural coastal processes, such as intensity
and frequency of storms, erosion and sediment transport, and currents, wave action,
and ocean chemistry. Sea-level rise is driven by the melting of polar ice caps and land
ice, as well as thermal expansion of sea water. Accelerating rates of sea-level rise are
attributed to increasing global temperatures due to climate change. Estimates of
projected sea-level rise vary regionally and are a function of different greenhouse gas
emissions scenarios, rates of ice melt, and local vertical land movement. Compared to
year 2000 levels, the southern California region could see up to 1 foot of sea-level rise
by the year 2030, 2 feet by 2050, and possibly over 5 feet by 2100 (National Research
Council 2012). The range in potential sea-level rise indicates the complexity and
uncertainty of projecting these future changes, particularly in the second half of the
century, that depend on the rate and extent of ice melt. The state of California is
coordinating research efforts to understand more about the individual influences of
certain contributing factors, such as ice melt, and will issue findings and new planning
guidance related to sea-level rise by 2018.

31
32
33
34
35
36
37

The City’s Sea-Level Rise Vulnerability Assessment (2014) identifies assets that are
vulnerable to coastal flooding and inundation within the City’s designated Huntington
Beach “planning area,” which would include the HB Desalination Plant. Industrial
buildings in the planning area are at high risk of impacts from sea-level rise due to their
high sensitivity and low adaptive capacity. Local subsidence, coupled with sea-level
rise, will contribute to higher total water levels. Land subsidence in Huntington Beach is
linked to historic oil extraction. During the previous century, approximately 0.8 feet of
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subsidence occurred in the area directly north of the HB Desalination Plant, at the
Huntington Bluffs.

3
4
5
6
7
8
9
10
11
12
13
14
15

Along with higher sea levels, higher intensity and more frequent precipitation events due
to climate change will further impact coastal areas (Tebaldi 2012). The combination of
these conditions will likely result in increased wave run up, storm surge, and flooding in
coastal and near coastal areas. In rivers and tidally-influenced waterways, more
frequent and powerful storms can result in increased flooding conditions and damage
from storm created debris. Climate change and sea-level rise will also affect coastal and
riverine areas by changing erosion and sedimentation rates. Beaches, coastal
landscapes, and near-coastal riverine areas exposed to increased wave force, run up,
and total water levels could potentially erode more quickly than before. However, rivers
and creeks are also predicted to experience flashier sedimentation pulse events from
strong winter storms, punctuated by periods of drought. Therefore, depending on
precipitation patterns, sediment deposition and accretion may accelerate along some
shorelines and coasts.

16
17
18
19
20
21
22
23
24
25
26
27

Underwater current and circulation patterns and processes are anticipated to change as
a result of warmer water temperatures, and changes in density and salinity. This
atmospheric and oceanic interaction (i.e., storm-related water turbulence) could change
the character of submerged lands in shallow nearshore environments, as the seafloor
would be subjected to stronger energy forces as a result of inshore wave propagation
during extreme storm events. Changes to nearshore currents (and water chemistry) in
southern California are being monitored by the Southern California Coastal Ocean
Observing System (SCCOOS); however, not enough is known about the potential
climate change-driven changes to seafloor sediment at the Lease Modification Project
site to draw conclusions about effects on the proposed intake screens and diffuser that
Poseidon proposes to install on the risers (towers) of the existing Huntington Beach
Generating Station (HBGS) subsea pipelines.

28
29
30
31
32
33
34
35
36
37
38
39

Governor Brown’s Executive Order B-30-15 instructed all State agencies to take climate
change into account in their planning and investment decisions and to give priority to
actions that build climate preparedness The preceding discussion of climate change
and sea-level rise is intended to provide the local/regional overview and context that the
Commission staff considered pursuant to this Executive Order. Overall, because the
existing HBGS pipelines are submerged (at a depth of approximately 33 feet mean
lower low water [MLLW]) and the proposed wedgewire screens and multiport diffuser
would also be submerged and located on the pipeline risers above the seafloor, the
inundation/flooding risk presented by sea-level rise is not a factor affecting the
Commission’s jurisdiction at this time and location, and until more is observed or known
about how climate effects alter sediments in the nearshore subtidal areas where the
facilities are located, any conclusions or statements about risks would be speculative.
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8.2.1 Background
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Environmental justice is defined by California law as “the fair treatment of people of all
races, cultures, and incomes with respect to the development, adoption,
implementation, and enforcement of environmental laws, regulations, and policies.” This
definition is consistent with the Public Trust Doctrine principle that the management of
trust lands is for the benefit of all people. The CSLC adopted an environmental justice
policy in October 2002 to ensure that environmental justice is an essential consideration
in the agency’s processes, decisions, and programs. Through its policy, CSLC reaffirms
its commitment to an informed and open process in which all people are treated
equitably and with dignity, and in which its decisions are tempered by environmental
justice considerations.

13
14
15
16
17
18
19
20

In keeping with its commitment to environmental sustainability and access to all,
California was one of the first states to codify the concept of environmental justice in
statute. Beyond the fair treatment principles described in statute, leaders in the
environmental justice movement work to include in the decision-making process those
individuals disproportionately impacted by project effects. The goal is that through equal
access to the decision-making process, everyone has equal protection from
environmental and health hazards and can live, learn, play, and work in a healthy
environment.

21
22
23
24
25
26
27
28

In 2016, legislation was enacted to require local governments with disadvantaged
communities, as defined in statute, to incorporate environmental justice into their
general plans when two or more general plan elements (sections) are updated. The
Governor’s Office of Planning and Research, the lead state agency on planning issues,
is developing updated guidance for local jurisdictions to incorporate environmental
justice matters into their general plans and will be working with state agencies, local
governments, and many partners throughout 2017 to create a technical assistance
document.

29
30
31
32
33
34
35

The U.S. Council on Environmental Quality (CEQ 1997) Environmental Justice
Guidance defines “minorities” as individuals who are members of the following
population groups: American Indian or Alaskan Native, Asian or Pacific Islander, Black
not of Hispanic origin, or Hispanic. The total minority population is calculated by
subtracting the white alone, not Hispanic or Latino population from the total population.
According to the CEQ environmental justice guidelines, minority populations should be
identified if:

36
37

•

A minority population percentage exceeds 50 percent of the population of the
affected area
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•

The minority population percentage of the affected area is meaningfully greater
than the minority population percentage in the general population or other
appropriate unit of geographic analysis (for example, a governing body’s
jurisdiction, neighborhood census tract, or other similar unit)

5
6
7
8
9
10
11

In addition, the CEQ Environmental Justice Guidance defines “low-income populations” as
populations with mean annual incomes below the annual statistical poverty level (CEQ
1997). The CEQ does not provide a discrete threshold for determining when a lowincome population should be identified for environmental justice, however, for this
analysis, an environmental justice population is identified if the low-income percentage
of a census tract was found to be equal to or greater than those of Orange County or
the City.

12
13
14

The current population of the City, in terms of its ethnicity (minority populations) and
income (low-income populations), is defined based on the U.S. Census. Figure 8-1
identifies the tracts evaluated for the Lease Modification Project.
Figure 8-1
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8.2.2 Minority Population
Table 8-1 presents the minority population composition of the regional and local study
areas in the vicinity of the Lease Modification Project, based on the most recently
available minority population information from U.S. Census 2010-2015 American
Community Survey (ACS) data.35 None of the census tracts closest to the offshore area
contain a percentage of minority population that is greater than that of either the City or
Orange County as a whole. The percentage of minority population living within these
four local census tracts is similar among all four census tracts and is also similar to that
of the City. Census Tracts 992.20 and 992.40 have minority populations that are
approximately 10 percent less than that of the City, while Census Tract 992.39 contains
the highest relative percentage of minority populations in the area. Regardless, the
percentage of minority population living within the census tracts is significantly less than
that of Orange County as a whole. No minority populations are identified that would be
considered an environmental justice concern for activities associated with the Lease
Modification Project.
Table 8-1.
Geographic Area
Orange County
City of Huntington Beach
Census Tract 992.20
Census Tract 992.39
Census Tract 992.40
Census Tract 993.07

Minority Population Data

Total Population
3,116,069
197,752
5,396
3,754
5,360
2,577

Total Minority
Population1
1,796,019
70,072
1,378
1,161
1,306
794

Percent Minority
Population1
57.6%
35.4%
25.5%
30.9%
24.4%
30.8%

Source: U.S. Census Bureau, 2017a, 2017c, 2017e.
1Note: All population other than Non-Hispanic White

16

8.2.3 Low-Income Population

17
18
19
20
21

To determine poverty, the U.S. Census Bureau uses a set of official income thresholds
that vary by family size and composition. These poverty thresholds are updated for
inflation and do not vary geographically. If a family's total income is less than the
family's threshold, then that family and every individual in it is considered to be in
poverty (U.S. Census Bureau 2016).

35

U.S. Census 2010-2015 ACS estimates come from a sample population, but are more current statistics
than the most recent full census of 2010. Because they are based on a sample of population, a certain
level of variability is associated with the estimates. Supporting documentation on ACS data accuracy
and statistical testing can be found on the ACS website in the Data and Documentation section
available here: www.census.gov/acs/www/data_documentation/documentation_main/.

Final Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

October 2017
Page 8-5

8.0 Other Commission Considerations

1
2
3
4
5
6
7

As shown in Table 8-2, none of the four census tracts nearest the Lease Modification
Project site contains a greater percentage of low-income population than that within
either the City or Orange County as a whole. The percentage of the population living
below the poverty level within the census tracts is similar between those tracts and
lower than that of both the City and Orange County. None of the nearby census tracts
are considered to be areas containing a low-income population of concern with respect
to environmental justice.
Table 8-2
Geographic Area
Orange County
City of Huntington Beach
Census Tract 992.20
Census Tract 992.39
Census Tract 992.40
Census Tract 993.07

Low-Income Population Data

Total Population for Whom
Poverty Status is Determined1
3,078,518
196,930
5,387
3,754
5,360
2,537

Total
Low-Income2
395,483
18,474
298
237
238
198

Percent
Low-Income
12.8%
9.4%
5.5%
6.3%
4.4%
7.8%

Source: U.S. Census Bureau, 2017b, 2017d, 2017e.
Notes:
1 The total population for whom poverty status is determined may vary from the total population
2 Proportion of the total population living below the poverty level

8
9
10
11
12
13
14
15
16
17
18
19

Impact Discussion
Potential impacts to nearby residents due to construction and operation activities are
discussed in detail in Section 4.3, Air Quality. Some members of minority or low-income
populations may be slightly affected by vessel emissions or construction noise.
However, since the percentage of these populations in the closest census tracts are not
disproportionately higher than in the surrounding area, these impacts from Lease
Modification Project activities would not disproportionately affect minority or low-income
populations. In addition, the distance between the Lease Modification Project site and
residential communities, as well as the small scale and short-term duration of the Lease
Modification Project construction and operation activities, ensures that impacts to all
nearby residential communities would be minor, regardless of their socioeconomic
makeup.
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APPENDIX A
Abridged List of Major Federal and State Laws, Regulations, and
Policies Potentially Applicable to the Project
(Updated: May 2017)

This Appendix A identifies the major federal and state laws, regulations and policies1
(local/regional are presented in each issue area chapter) that are potentially applicable to
the Project, organized by issue area in the order provided in the State California
Environmental
Quality
Act
Guidelines
Appendix
G
(https://www.opr.ca.gov/docs/Appendix_G_AB_52_Update_2016.pdf).

§
o
C
o
F
AB
AJR
CalEPA
Caltrans
CARB
CDFW
CEQA
CFR
CSFM
CSLC
CWA
CZMA
DOT
EO
FERC
FR
nm
NMFS
NOAA
NPS
OSPR
RWQCB
SB
SWRCB
USACE
USC
USCG
USEPA
USFWS

1

Frequently Used Abbreviations
(see also List of Abbreviations and Acronyms in Table of Contents)
section
degrees Celsius
degrees Fahrenheit
Assembly Bill
Assembly Joint Resolution
California Environmental Protection Agency
California Department of Transportation
California Air Resources Board
California Department of Fish and Wildlife
California Environmental Quality Act
Code of Federal Regulations
California State Fire Marshal
California State Lands Commission
Clean Water Act
Coastal Zone Management Act
U.S. Department of Transportation
Executive Order
Federal Energy Regulatory Commission
Federal Register
nautical mile
National Marine Fisheries Service
National Oceanic and Atmospheric Administration
National Park Service
Office of Spill Prevention and Response (CDFW)
Regional Water Quality Control Board
Senate Bill
State Water Resources Control Board
U.S. Army Corps of Engineers
U.S. Code
U.S. Coast Guard
U.S. Environmental Protection Agency
U.S. Fish and Wildlife Service

Document updated each January to include bills passed during prior year.

Appendix A – Major Federal and State Laws, Regulations, and Policies

MULTIPLE ENVIRONMENTAL ISSUES
Multiple Environmental Issues (Federal)
Coastal Zone
The CZMA recognizes a national interest in coastal zone resources and in the
Management Act importance of balancing competing uses of those resources, giving full consideration
(CZMA) (42 USC to aesthetic, cultural and historic, ecological, recreational, and other values as well as
sec. 4321 et
the needs for compatible economic development. Pursuant to the CZMA, coastal
seq.)
states develop and implement comprehensive coastal management programs (CMPs)
that describe uses subject to the CMP, authorities and enforceable policies, and
coastal zone boundaries, among other elements. The CZMA also gives state coastal
management agencies regulatory control (“federal consistency” review authority) over
federal activities and federally licensed, permitted or assisted activities, if the activity
affects coastal resources; such activities include military projects at coastal locations
and outer continental shelf oil and gas leasing, exploration and development. The
CCC and BCDC coordinate California’s federally approved CMPs and federal
consistency reviews within their respective jurisdictions.
Multiple Environmental Issues (State)
CEQA (Pub.
CEQA requires state and local agencies to identify significant environmental impacts
Resources
of their actions and to avoid or mitigate those impacts, if feasible. A public agency
Code, § 21000
must comply with CEQA when it undertakes an activity defined by CEQA as a
et seq.)
"project" that must receive a discretionary approval that may cause either a direct
physical change, or a reasonably foreseeable indirect change, in the environment.
Common law
All tidelands and submerged lands, granted or ungranted, as well as navigable lakes
Public Trust
and waterways, are subject to the protections of the Common Law Public Trust
Doctrine
Doctrine. The CSLC has jurisdiction and management authority over all ungranted
tidelands, submerged lands, and the beds of navigable lakes and waterways, as well
as certain residual and review authority for tidelands and submerged lands
legislatively granted in trust to local jurisdictions (Pub. Resources Code, §§ 6301,
6306). As general background, the State of California acquired sovereign ownership of
all tidelands and submerged lands and beds of navigable lakes and waterways upon
its admission to the United States in 1850. The State holds these lands for the benefit
of all people of the State for statewide Public Trust purposes, which include but are
not limited to waterborne commerce, navigation, fisheries, water-related recreation,
habitat preservation, and open space. On tidal waterways, the State's sovereign fee
ownership extends landward to the mean high tide line, except for areas of fill or
artificial accretion. The CSLC’s jurisdiction also includes a 3-nm-wide section of tidal
and submerged land adjacent to the coast and offshore islands, including bays,
estuaries, and lagoons; the waters and underlying beds of more than 120 rivers, lakes,
streams, and sloughs.
California
Pursuant to the Coastal Act, the CCC, in partnership with coastal cities and counties,
Coastal Act
plans and regulates the use of land and water in the coastal zone. The Coastal Act
(Pub. Resources includes specific policies (see Chapter 3) that address issues such as shoreline public
Code, § 30000
access and recreation, lower cost visitor accommodations, terrestrial and marine
habitat protection, visual resources, landform alteration, agricultural lands, commercial
et seq.)
fisheries, industrial uses, water quality, oil and gas development, transportation,
development design, power plants, ports, and public works. Development activities in
CCC Federal
the coastal zone generally require a coastal permit from either the CCC or the local
Consistency
government: (1) the CCC retains jurisdiction over the immediate shoreline areas below
Program
the mean high tide line and offshore areas to the 3 nm State water limit; and (2)
following certification of county- and municipality-developed Local Coastal Programs,
the CCC has delegated permit authority to many local governments for the portions of
their jurisdictions within the coastal zone. The CCC also implements the CZMA as it
applies to federal activities (e.g., development projects, permits, and licenses) in the
coastal zone by reviewing specified federal actions for consistency with the
enforceable policies of Chapter 3 of the Coastal Act.
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AESTHETICS / VISUAL RESOURCES
Aesthetics/Visual Resources (State)
The purpose of California’s Scenic Highway Program, created by the Legislature in
California
Scenic Highway 1963 and managed by Caltrans, is to preserve and protect scenic highway corridors
Program (Sts. & from change which would diminish the aesthetic value of lands adjacent to highways.
Hy. Code, § 260 State highways identified as scenic, or eligible for designation, are listed in Streets and
Highways Code section 260 et seq.
et seq.)
See Multiple Environmental Issues section. The Coastal Act is concerned with
Coastal Act
protecting the public viewshed, including views from public areas, such as roads,
Chapter 3
beaches, coastal trails, and access ways. Section 30251 states: Permitted
policies
development shall be sited and designed to protect views to and along the ocean and
scenic coastal areas, to minimize the alteration of natural landforms, to be visually
compatible with the character of the surrounding area, and, where feasible, to restore
and enhance visual quality in visually degraded areas.

AIR QUALITY
Air Quality (Federal)
Federal Clean
The FCAA requires the USEPA to identify National Ambient Air Quality Standards
Air Act (FCAA) (NAAQS) to protect public health and welfare. National standards are established for
(42 USC sec.
ozone, carbon monoxide, nitrogen dioxide, sulfur dioxide, particulate matter (PM10 and
7401 et seq.)
PM2.5), and lead. The FCAA mandates that states submit and implement a State
Implementation Plan for local areas not meeting those standards; plans must include
pollution control measures that demonstrate how the standards would be met.
Pursuant to the 1990 FCAA amendments, the USEPA also regulates hazardous air
pollutants (pollutants that result in harmful health effects, but are not specifically
addressed through the establishment of NAAQS), which require use of the maximum
or best available control technology to limit emissions. USEPA classifies air basins (or
portions thereof) as in “attainment” or “nonattainment” for each criteria air pollutant by
comparing monitoring data with state and federal standards to determine if the NAAQS
are achieved. Areas are classified for a pollutant as follows:
• “Attainment” – the pollutant concentration is lower than the standard.
• “Nonattainment” – the pollutant concentration exceeds the standard.
• “Unclassified” – there are not enough data available for comparisons.
In 2007, the U.S. Supreme Court ruled that carbon dioxide (CO2) is an air pollutant as
defined under the FCAA, and that the USEPA has authority to regulate greenhouse
gas (GHG) emissions.
Air Quality (State)
California Clean The CCAA requires all air districts in the State to endeavor to achieve and maintain
Air Act of 1988 State ambient air quality standards for ozone, carbon monoxide, sulfur dioxide,
(CCAA)
nitrogen dioxide, and particulate matter. CARB sets air quality standards for the State
at levels to protect public health and welfare with an adequate margin of safety. The
California Ambient Air Quality Standards (CAAQS) are generally stricter than national
standards for the same pollutants; California also has standards for sulfates, hydrogen
sulfide, vinyl chloride, and visibility-reducing particles. The CAAQS describe adverse
conditions (i.e., pollution levels must be below these standards before a basin can
attain the standard). Air quality is considered in “attainment” if pollutant levels are
continuously below or equal to the standards and violate the standards no more than
once each year. The 1992 CCAA Amendments divide ozone nonattainment areas into
four categories of pollutant levels (moderate, serious, severe, and extreme) to which
progressively more stringent requirements apply. CARB also regulates toxic air
contaminants (pollutants that result in harmful health effects, but are not specifically
addressed by air quality standards) through the use of air toxic control measures.
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Air Quality (State)
Air Toxics Hot
The Air Toxics Hot Spots Information and Assessment Act provides for the regulation
Spots
of over 200 toxic air contaminants, including diesel particulate matter. Under the act,
Information and local air districts may request that a facility account for its toxic air contaminant
Assessment Act emissions. Local air districts then prioritize facilities on the basis of emissions, and high
(Health & Saf.
priority designated facilities are required to submit a health risk assessment and
Code, § 44300 communicate the results to the affected public.
et seq.)
See Multiple Environmental Issues section. Section 30253, subdivision (c) requires
Coastal Act
Chapter 3
that new development shall be consistent with requirements imposed by an air
policies
pollution control district or CARB as to each particular development.
CARB/USEPA The CCAA mandates that CARB achieve the maximum degree of emission reductions
Off-Road Mobile from all off-road mobile sources in order to attain state ambient air quality standards.
Sources
Off-road mobile sources include construction equipment, marine vessels, and harbor
Emission
craft. The Tier 2, Tier 3, and Tier 4 exhaust emissions standards for large
Reduction
compression-ignition engines used in off-road mobile sources began to go into effect in
Program
California in 2001, 2006, and 2008, respectively. The standards apply to new off-road
equipment. In addition, CARB fleet requirements specify how equipment that is already
in use can be retrofitted to achieve lower emissions using the CARB-verified retrofit
technologies. The USEPA standards for marine compression-ignition engines address
NOx and toxic diesel particulate matter (DPM) emissions, depending on engine size
and year of manufacture. The Tier 2 standards for marine engines were phased in for
model years 2004 to 2007, and Tier 3 standards were phased in for application of
currently available technologies to reduce NOx and PM, starting in 2009.
CARB
The CARB Commercial Harbor Craft Regulation reduces emissions of DPM and NOx
Commercial
from the diesel engines used on commercial harbor craft operated in California
Harbor Craft
Regulated Waters by requiring upgrades to either Tier 2 or Tier 3 standards. California
Regulation
Regulated Waters are all internal waters, estuarine waters, ports and coastal waters
within 24 nautical miles of the California coast. The commercial harbor craft regulation
covers tugboats, crew and supply vessels, work boats, barges, dredges, and other
vessels. Engines on barges and dredge vessels may also be registered in the CARB
statewide Portable Equipment Registration Program (PERP), although PERP engines
would also need to meet the requirements of the harbor craft regulation.
CARB OceanUsing cleaner marine distillate fuels in larger ocean-going vessels reduces DPM, NOx,
Going Vessels and SOx emissions. After January 1, 2014, ocean-going vessels within California
Fuel Standards. Regulated Waters must use fuel with a maximum fuel sulfur content of 0.1 percent.
Other
• Health and Safety Code sections 25531-25543 set forth changes in four areas: (1)
provides guidelines to identify a more realistic health risk; (2) requires high-risk
facilities to submit an air toxic emission reduction plan; (3) holds air pollution control
districts accountable for ensuring that plans achieve objectives; and (4) requires
high-risk facilities to achieve their planned emission reductions.
• Under California’s Diesel Fuel Regulations, diesel fuel used in motor vehicles and
harbor craft is limited to 15 parts per million (ppm) sulfur.
• CARB’s Heavy Duty Diesel Truck Idling Rule prohibits heavy-duty diesel trucks from
idling for longer than 5 minutes at a time (idling for longer than 5 minutes while
queuing is allowed if the queue is located more than 100 feet of a home or school).
• The Statewide PERP establishes a uniform program to regulate portable
engines/engine-driven equipment units. Once registered in the PERP, engines and
equipment units may operate throughout California without the need to obtain
individual permits from local air districts.
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BIOLOGICAL RESOURCES
Biological Resources (Federal)
Federal
The FESA, which is administered in California by the USFWS and NMFS, provides
Endangered
protection to species listed as threatened or endangered, or proposed for listing as
Species Act
threatened or endangered. When applicants propose projects with a federal nexus that
(FESA) (7 USC “may affect” a federally listed or proposed species, the federal agency must (1) consult
sec. 136, 16
with the USFWS or NMFS, as appropriate, under Section 7, and (2) ensure that any
USC sec. 1531 actions authorized, funded, or carried out by the agency are not likely to jeopardize the
et seq.)
continued existence of any endangered or threatened species or result in the
destruction or adverse modification of areas determined to be critical habitat. Section 9
prohibits the “take” of any member of a listed species.
• Take. “To harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, or collect, or
to attempt to engage in any such conduct.”
• Harass. “An intentional or negligent act or omission that creates the likelihood of
injury to a listed species by annoying it to such an extent as to significantly disrupt
normal behavior patterns that include, but are not limited to, breeding, feeding, or
sheltering.”
• Harm. “Significant habitat modification or degradation that results in death or injury
to listed species by significantly impairing behavioral patterns such as breeding,
feeding, or sheltering.”
Federal Estuary Under this Act, federal agencies must assess the impacts of commercial and industrial
Protection Act
developments on estuaries.
(16 USC sec.
1221-1226)
Fish and Wildlife This Act requires that whenever a body of water is proposed to be controlled or
Coordination Act modified, the lead agency must consult the state and federal agencies responsible for
of 1958
fish and wildlife management (e.g., USFWS, CDFW, and NOAA). The Act allows for
recommendations addressing adverse impacts associated with a proposed project,
and for mitigating or compensating for impacts on fish and wildlife.
MagnusonThe MSA governs marine fisheries management in federal waters. The MSA was first
Stevens Fishery enacted in 1976 and amended in 1996. Amendments to the 1996 MSA require the
Conservation
identification of Essential Fish Habitat (EFH) for federally managed species and the
and
implementation of measures to conserve and enhance this habitat. Any project
Management
requiring federal authorization, such as a USACE permit, is required to complete and
Act (MSA) (16
submit an EFH Assessment with the application and either show that no significant
USC sec. 1801 impacts to the essential habitat of managed species are expected or identify
et seq.)
mitigations to reduce those impacts. Under the MSA, Congress defined EFH as “those
waters and substrate necessary to fish for spawning, breeding, feeding, or growth to
maturity” (16 USC sec. 1802(10)). The EFH provisions of the MSA offer resource
managers a means to heighten consideration of fish habitat in resource management.
Pursuant to section 305(b)(2), federal agencies shall consult with the NMFS regarding
any action they authorize, fund, or undertake that might adversely affect EFH.
Marine Mammal The MMPA is designed to protect and conserve marine mammals and their habitats. It
Protection Act
prohibits takes of all marine mammals in the United States (including territorial seas)
(MMPA) (16
with few exceptions. The NMFS may issue a take permit under section 104 if the
USC sec. 1361 activities are consistent with the purposes of the MMPA and applicable regulations at
et seq.)
50 CFR, Part 216. The NMFS must also find that the manner of taking is “humane” as
defined in the MMPA. If lethal taking of a marine mammal is requested, the applicant
must demonstrate that using a non-lethal method is not feasible.
Migratory Bird
The MBTA was enacted to ensure the protection of shared migratory bird resources. It
Treaty Act
prohibits the take, possession, import, export, transport, selling, purchase, barter, or
(MBTA) (16
offering for sale, purchase, or barter, of any migratory bird, their eggs, parts, and nests,
USC sec. 703- except as authorized under a valid permit (50 CFR 21.11). The USFWS issues permits
712)
for takes of migratory birds for activities such as scientific research, education, and
depredation control, but does not issue permits for incidental take of migratory birds.
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Biological Resources (Federal)
National
NISA (originally passed in 1990 as the Nonindigenous Aquatic Nuisance Prevention
Invasive
and Control Act [16 USC sec. 4701-4751] and reauthorized, renamed and expanded in
Species Act
1996) is the U.S.’s chief protection against new aquatic invaders. The Act recognizes
(NISA) (33 CFR, the global movement of aquatic species, particularly those that arrive in ballast water,
Part 151,
authorized important research, and linked results of the research to decisions to the
Subpart D)
necessity of further ballast water regulation. Under its provisions, the USCG requires
ballast water management (i.e., ballast water exchange) for vessels entering U.S.
waters from outside the 200 nm U.S. Exclusive Economic Zone. The original Act was
established to: (1) prevent unintentional introduction and dispersal of nonindigenous
species into Waters of the United States through ballast water management and other
requirements; (2) coordinate and disseminate information on federally conducted,
funded, or authorized research, on the prevention and control of the zebra mussel and
other aquatic nuisance species; (3) develop and carry out control methods to prevent,
monitor, and control unintentional introductions of nonindigenous species from
pathways other than ballast water exchange; (4) understand and minimize economic
and ecological impacts of established nonindigenous aquatic nuisance species; and
(5) establish a program of research and technology development and assistance to
states in the management and removal of zebra mussels.
Federal
• EO 11990 requires federal agencies to provide leadership and take action to
Executive
minimize the destruction, loss or degradation of wetlands, and to preserve and
Orders (EO)
enhance the natural and beneficial values of wetlands. Each agency, to the extent
permitted by law, must (1) avoid undertaking or providing assistance for new
construction located in wetlands unless the head of the agency finds there is no
practical alternative to such construction or the proposed action includes all practical
measures to minimize harm to wetlands that may result from such use; (2) take into
account economic, environmental and other pertinent factors in making this finding;
and (3) provide opportunity for early public review of any plans or proposals for new
construction in wetlands.
• EO 13112 requires federal agencies to use authorities to prevent introduction of
invasive species, respond to and control invasions in a cost-effective and
environmentally sound manner, and provide for restoration of native species and
habitat conditions in invaded ecosystems. The EO establishes the Invasive Species
Council, which is responsible for the preparation and issuance of the National
Invasive Species Management Plan, which details and recommends performanceoriented goals and objectives and measures of success for federal agencies.
• EO 13158 requires federal agencies to (1) identify actions that affect natural or
cultural resources that are within an MPA; and (2) in taking such actions, to avoid
harm to the natural and cultural resources that are protected by a MPA.
• EO 13186 sets forth responsibilities of federal agencies to protect migratory birds.
• CWA and Rivers and Harbors Act. (See Hydrology and Water Quality section.)
Other
• CZMA. (See Multiple Environmental Issues section.)
• The Bald and Golden Eagle Protection Act makes it illegal to import, export, take,
sell, purchase or barter any bald eagle or golden eagle or parts thereof.
• The Estuary Protection Act (16 USC sec. 1221-1226) authorizes the Secretary of the
Interior to enter into cost-sharing agreements with states and subdivisions for
permanent management of estuarine areas in their possession. Federal agencies
must assess the impacts of commercial and industrial developments on estuaries.
Biological Resources (State)
California
The CESA provides for the protection of rare, threatened, and endangered plants and
Endangered
animals, as recognized by the CDFW, and prohibits the taking of such species without
Species Act
its authorization. Furthermore, the CESA provides protection for those species that are
(CESA) (Fish & designated as candidates for threatened or endangered listings. Under the CESA, the
G. Code, § 2050 CDFW has the responsibility for maintaining a list of threatened species and
et seq.)
endangered species (Fish & G. Code, § 2070). The CDFW also maintains a list of
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Biological Resources (State)
candidate species, which are species that the CDFW has formally noticed as under
review for addition to the threatened or endangered species lists. The CDFW also
maintains lists of Species of Special Concern that serve as watch lists. Pursuant to
CESA requirements, an agency reviewing a proposed project within its jurisdiction
must determine whether any State-listed endangered or threatened species may be
present in the project site and determine whether the proposed project will have a
potentially significant impact on such species. The CDFW encourages informal
consultation on any proposed project that may affect a candidate species. The CESA
also requires a permit to take a State-listed species through incidental or otherwise
lawful activities (§ 2081, subd. (b)).
See Multiple Environmental Issues section.
Coastal Act
Chapter 3
• Section 30230. “Marine resources shall be maintained, enhanced, and where
policies
feasible, restored. Special protection shall be given to areas and species of special
biological or economic significance. Uses of the marine environment shall be carried
out in a manner that will sustain the biological productivity of coastal waters and that
will maintain healthy populations of all species of marine organisms adequate for
long-term commercial, recreational, scientific, and educational purposes.”
• Section 30231. “The biological productivity and the quality of coastal waters,
streams, wetlands, estuaries, and lakes appropriate to maintain optimum
populations of marine organisms and for the protection of human health shall be
maintained and, where feasible, restored through, among other means, minimizing
adverse effects of waste water discharges and entrainment, controlling runoff,
preventing depletion of ground water supplies and substantial interference with
surface water flow, encouraging waste water reclamation, maintaining natural
vegetation buffer areas that protect riparian habitats, and minimizing alteration of
natural streams.”
• Section 30232. “Protection against the spillage of crude oil, gas, petroleum products,
or hazardous substances shall be provided in relation to any development or
transportation of such materials. Effective containment and cleanup facilities and
procedures shall be provided for accidental spills that do occur.”
• Section 30233, which applies in part to development activities within or affecting
wetlands and other sensitive areas, identifies eight allowable uses, requires that the
proposed project be the least environmentally damaging feasible alternative, and
where applicable, requires feasible and appropriate mitigation.
• Section 30240 states: (a) Environmentally sensitive habitat areas shall be protected
against any significant disruption of habitat values, and only uses dependent on
those resources shall be allowed within those areas.
(b) Development in areas adjacent to environmentally sensitive habitat areas and
parks and recreation areas shall be sited and designed to prevent impacts which
would significantly degrade those areas, and shall be compatible with the
continuance of those habitat and recreation areas.
Lake and
The CDFW regulates activities that would interfere with the natural flow of, or
Streambed
substantially alter, the channel, bed, or bank of a lake, river, or stream. These
Alteration
regulations require notification of the CDFW for lake or stream alteration activities. If,
Program (Fish & after notification is complete, the CDFW determines that the activity may substantially
G. Code, §§
adversely affect an existing fish and wildlife resource, the CDFW has authority to issue
1600-1616)
a Streambed Alteration Agreement.
Marine Invasive Originally passed in 1999 and amended several times, the purpose of MISA is to move
Species Act
towards eliminating the discharge of nonindigenous species into waters of the state or
(MISA) (Pub.
waters that may impact waters of the state, based on the best available technology
Resources
economically achievable. MISA requires mid-ocean exchange or retention of all ballast
Code, § 71200 water and associated sediments for all vessels 300 gross registered tons or more, U.S.
et seq.)
and foreign, carrying ballast water into the waters of the state after operating outside
the waters of the State. For all vessels 300 gross register tons or more arriving at a
California port or place carrying ballast water from another port or place within the
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Biological Resources (State)
Pacific Coast Region, the Act mandates near-coast exchange or retention of all ballast
water. MISA also requires completion and submission of Ballast Water Reporting Form
24 hours in advance of each port of call in California, annual submittal of the Hull
Husbandry Reporting Form, the keeping of a ballast management plan and logs, and
the application of "Good Housekeeping" Practices designed to minimize the transfer
and introduction of invasive species. Compliance with MISA is the responsibility of
vessel owners/operatorsThe CSLC has regulatory authority to manage and enforce
MISA.
Marine Life
Passed in 1999, the MLPA required the CDFW to redesign its system of Marine
Protection Act
Protected Areas (MPAs) to increase its coherence and effectiveness at protecting the
(MLPA) (Fish
state's marine life, habitats, and ecosystems. For the purposes of MPA planning, a
& G. Code, §§
public-private partnership commonly referred to as the MLPA Initiative was
2850–2863)
established, and the State was split into five distinct regions (four coastal and the San
Francisco Bay) each of which had its own MPA planning process. All four coastal
regions have completed these individual planning processes. As a result the coastal
portion of California's MPA network is now in effect statewide. Options for a planning
process in San Francisco Bay have been developed for consideration at a future date.
Other relevant
• Sections 900-903 (California Species Preservation Act) provide for the protection
California Fish
and enhancement of amphibians, birds, fish, mammals, and reptiles.
and Game Code • Section 1900 et seq. (California Native Plant Protection Act) is intended to preserve,
sections
protect, and enhance endangered or rare native plants in California. Under section
1901, a species is endangered when its prospects for survival and reproduction are
in immediate jeopardy from one or more causes. A species is rare when, although
not threatened with immediate extinction, it is in such small numbers throughout its
range that it may become endangered. The Act includes provisions that prohibit
taking of listed rare or endangered plants from the wild and a salvage requirement
for landowners.
• Sections 3503 & 3503.5 prohibit the taking and possession of native birds’ nests and
eggs from all forms of needless take and provide that it is unlawful to take, possess,
or destroy any birds in the orders Falconiformes or Strigiformes (birds-of-prey) or to
take, possess, or destroy the nests or eggs of any such bird except as otherwise
provided by this Code or any regulation adopted pursuant thereto.
• Sections 3511 (birds), 4700 (mammals), 5050 (reptiles and amphibians), & 5515
(fish) designate certain species as “fully protected;” such species, or parts thereof,
may not be taken or possessed at any time without permission by the CDFW.
• Section 3513 does not include statutory or regulatory mechanism for obtaining an
incidental take permit for the loss of non-game, migratory birds.
Other
• McAteer-Petris Act. (See Multiple Environmental Issues section.)
• Suisun Marsh Preservation Act. (See Land Use and Planning section.)
• Lempert-Keene-Seastrand Oil Spill Prevention and Response Act. (See Hazards
and Hazardous Materials section.)
• California Aquatic Invasive Species Management Plan, produced by the CDFW,
provides a framework for agency coordination and identifies actions to minimize
harmful effects of aquatic invasive species.
• California Noxious and Invasive Weed Action Plan, produced by the California
Department of Food and Agriculture, serves to protect and enhance the California
economy, natural environment, and citizen safety through awareness, cooperation,
and action in the prevention and control of noxious and invasive weeds.
• California Wetlands Conservation Policy is: no net loss of wetland acreage; longterm gain in the quantity, quality, and permanence of California’s wetlands.
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CULTURAL AND PALEONTOLOGICAL RESOURCES
Cultural Resources (Federal)
Archaeological Defines archeological resources as any material remains of past human life or
Resources
activities that are of archeological interest and at least 100 years old; requires federal
Protection Act of permits for their excavation or removal and set penalties for violators; provides for
1979 (ARPA)
preservation and custody of excavated materials, records, and data; provided for
(P.L. 96-95; 93 confidentiality of archeological site locations; encourages cooperation with other
Stat. 712)
parties to improve protection of archeological resources. Amended in 1988 to require
development of plans for surveying public lands for archeological resources and
systems for reporting incidents of suspected violations. An anti-trafficking provision
prohibits interstate or international sale, purchase, or transport of any archaeological
resource excavated or removed in violation of a State or local law, ordinance, or
regulation.
Federal
EO 13158 requires federal agencies to (1) identify actions that affect natural or
Executive
cultural resources that are within an MPA; and (2) in taking such actions, to avoid
Orders (EO)
harm to the natural and cultural resources that are protected by a MPA.
National Historic The NHPA supports and encourages the preservation of prehistoric and historic
Preservation Act resources by directing federal agencies to take into account the effects of their
of 1966 (NHPA) activities on these resources. The State Historic Preservation Officer (SHPO) is an
(16 USC sec.
appointed official who implements historic preservation programs within the State’s
470 et seq.) and jurisdictions, including commenting on federal undertakings. Under the NHPA, historic
implementing
properties include any prehistoric or historic district, site, building, structure, or object
regulations
included in, or eligible for inclusion in, the National Register of Historic Places.
(Protection of
Historic
Properties; 36
CFR 800)
(applies only to
federal
undertakings)
Abandoned
Shipwreck Act
of 1987 (43
USC sec. 2101–
2106) and
National Park
Service (NPS)
Abandoned
Shipwreck Act
Guidlines.

Asserts U.S. Government title to three categories of abandoned shipwrecks: those
embedded in a state's submerged lands; those embedded in coralline formations
protected by a state on its submerged lands, and those located on a state's lands that
are included or determined eligible for inclusion in the National Register of Historic
Places. The law then transfers title for a majority of those shipwrecks to the respective
states, and provides that states develop policies for management of the wrecks so as
to protect natural resources, permit reasonable public access, and allow for recovery of
shipwrecks consistent with the protection of historical values and environmental
integrity of wrecks and sites. The NPS has issued guidelines that are intended to:
maximize the enhancement of shipwreck resources; foster a partnership among sport
divers, fishermen, archeologists, sailors, and other interests to manage shipwreck
resources of the states and the U.S.; facilitate access and utilization by recreational
interests; and recognize the interests of individuals and groups engaged in shipwreck
discovery and salvage.
Paleontological Enacted to preserve paleontological resources for current and future generations on
Resources
federal lands under the jurisdiction of the National Park Service, Bureau of Land
Preservation Act Management, Bureau of Reclamation, and USFWS, this Act identifies management
(16 USC 470
requirements, collection requirements, curation requirements, authorizes criminal and
aaa-aaa-11)
civil penalties, rewards and forfeiture.
Cultural Resources (State)
California
The CRHR is “an authoritative listing and guide to be used by State and local
Register of
agencies, private groups, and citizens in identifying the existing historical resources of
Historical
the State and to indicate which resources deserve to be protected, to the extent
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Cultural Resources (State)
Resources
prudent and feasible, from substantial adverse change” (Pub. Resources Code, §
(CRHR)
5024.1, subd. (a)). The criteria for eligibility for the CRHR are modeled after National
Register of Historic Places (NRHP) criteria (Pub. Resources Code, § 5024.1(b)) but
focus on resources of statewide significance. Certain resources are determined by the
statute to be automatically included in the CRHR, including California properties
formally determined to be eligible for, or listed in, the NRHP. To be eligible for the
CRHR, a prehistoric or historical period property must be significant at the local, State,
and/or federal level under one or more of the following criteria (see State CEQA
Guidelines, § 15064.5, subd. (a)(3)):
• Is associated with events that have made a significant contribution to the broad
patterns of California’s history and cultural heritage.
• Is associated with the lives of persons important in California’s past.
• Embodies the distinctive characteristics of a type, period, region, or method of
construction, or represents the work of an important creative individual, or
possesses high artistic values.
• Has yielded, or may be likely to yield, information important in prehistory or history.
A resource eligible for the CRHR must meet one of the criteria of significance
described above, and retain enough of its historic character or appearance (integrity)
to be recognizable as an historical resource and to convey the reason for its
significance. It is possible that an historic resource may not retain sufficient integrity to
meet the criteria for listing in the NRHP, but it may still be eligible for listing in the
CRHR. Properties listed, or formally designated as eligible for listing, on the National
Register are automatically listed on the CRHR, as are certain State Landmarks and
Points of Interest. A lead agency is not precluded from determining that the resource
may be an historical resource as defined in Public Resources Code sections 5020.1,
subdivision (j), or 5024.1 (State CEQA Guidelines, § 15064.5, subd. (a)(4)).
CEQA (Pub.
CEQA provides that a project that may cause a substantial adverse change in the
Resources
significance of an historical resource is a project that may have a significant effect on
Code, § 21000 the environment. (Pub. Resources Code, § 21084.1). An “historical resource” includes:
et seq.)
(1) a resource listed in, or eligible for listing in, the California Register of Historic
Resources (CRHR); (2) a resource included in a local register of historical or identified
as significant in an historical resource surveys; and (3) any resource that a lead
agency determines to be historically significant for the purposes of CEQA, when
supported by substantial evidence in light of the whole record. Historical resources
may include archaeological resources. Mitigation measures for significant impacts to
historical resources must be identified and implemented if feasible.
See Multiple Environmental Issues section. Section 30244 states: Where development
Coastal Act
Chapter 3
would adversely impact archaeological or paleontological resources as identified by
policies
the State Historic Preservation Officer, reasonable mitigation measures shall be
required.
Other
• Public Resources Code section 5097.5 prohibits excavation or removal of any
“vertebrate paleontological site or historical feature, situated on public lands, except
with the express permission of the public agency having jurisdiction over such
lands.”
• Penal Code section 623 provides for the protection of caves, including their natural,
cultural, and paleontological contents. It specifies that no “material” (including all or
any part of any paleontological item) will be removed from any natural geologically
formed cavity or cave.

CULTURAL RESOURCES – TRIBAL
Tribal Cultural Resources (Federal)
Federal
• EO 13007, Indian Sacred Sites, requires federal agencies with administrative or
Executive
legal responsibility to manage federal lands to accommodate access to and
Orders (EO)
ceremonial use of Indian sacred sites by Indian religious practitioners and avoid
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Tribal Cultural Resources (Federal)
adversely affecting the physical integrity of such sites (to the extent practicable
permitted by law and not clearly inconsistent with essential agency functions)
Native American
Assigns ownership or control of Native American human remains, funerary objects,
Graves
sacred objects, and objects of cultural patrimony that are excavated or discovered
Protection and
on federal lands or tribal lands after passage of the act to lineal descendants or
Repatriation Act
affiliated Indian tribes or Native Hawaiian organizations; establishes criminal
of 1990
penalties for trafficking in human remains or cultural objects; requires federal
(P.L. 101-601;
agencies and museums that receive federal funding to inventory Native American
104 Stat. 3049)
human remains and associated funerary objects in their possession or control and
identify their cultural and geographical affiliations within 5 years, and prepare
summaries of information about Native American unassociated funerary objects,
sacred objects, or objects of cultural patrimony. This is to provide for repatriation of
such items when lineal descendants, Indian tribes, or Native Hawaiian
organizations request it.
Tribal Cultural Resources (State)
CEQA (Pub.
These amendments to CEQA relate to consultation with California Native American
Resources
tribes, consideration of tribal cultural resources, and confidentiality. The definition of
Code, § 21073, tribal cultural resources considers tribal cultural values in addition to scientific and
21074,
archaeological values when determining impacts and mitigation. Provides procedural
21080.3.1,
and substantive requirements for lead agency consultation with California Native
21080.3.2,
American tribes and consideration of effects on tribal cultural resources, and examples
21082.3,
of mitigation measures to avoid or minimize impacts to tribal cultural resources. If a
21083.09,
project may cause a substantial adverse change in the significance of a tribal cultural
21084.2, and
resource, that project may have a significant effect on the environment. Lead agencies
21084.3; also
must avoid damaging effects to tribal cultural resources, when feasible, and keep
known as AB
information submitted by tribes confidential.
52)
Health and
Provides for treatment of human remains exposed during construction; no further
Safety Code
disturbance may occur until the County Coroner has made the necessary findings
section 7050.5
as to origin and disposition pursuant to Public Resources Code section 5097.98.
The Coroner has 24 hours to notify the Native American Heritage Commission
(NAHC) if the remains are determined to be of Native American descent. The
NAHC will contact most likely descendants, who may recommend how to proceed.
Public
Provides a protocol for notifying the most likely descendent from the deceased if
Resources
human remains are determined to be Native American in origin. It also provides
Code section
mandated measures for appropriate treatment and disposition of exhumed
5097.98
remains.
Executive Order
Establishes as state policy that all agencies and departments shall encourage
B-10-11
communication and consultation with California Indian Tribes and allow tribal
governments to provide meaningful input into proposed decisions and policies that
may affect tribal communities.

GREENHOUSE GAS EMISSIONS
Greenhouse Gas Emissions (Federal & International)
Federal Clean
In 2007, the U.S. Supreme Court ruled that carbon dioxide (CO2) is an air pollutant as
Air Act (FCAA) defined under the FCAA, and that the USEPA has authority to regulate GHG
(42 USC sec.
emissions.
7401 et seq.)
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Greenhouse Gas Emissions (Federal & International)
Mandatory
On September 22, 2009, the USEPA issued the Mandatory Reporting of Greenhouse
Greenhouse
Gases Rule, which requires reporting of GHG data and other relevant information from
Gas Reporting large sources (industrial facilities and power plants that emit more than 25,000 metric
(74 FR 56260) tons of carbon dioxide–equivalent (MTCO2e) emissions per year) in the U.S. The
purpose of the Rule is to collect accurate and timely GHG data to inform future policy
decisions. The Rule is referred to as 40 CFR Part 98 (Part 98). Implementation of Part
98 is referred to as the GHG Reporting Program (GHGRP). The gases covered by the
GHGRP are CO2, methane, nitrous oxide, hydrofluorocarbons, perfluorocarbons, sulfur
hexafluoride, and other fluorinated gases including nitrogen trifluoride and
hydrofluorinated ethers.
Kyoto Protocol On March 21, 1994, the Kyoto Protocol was signed. The Kyoto Protocol was a treaty
made under the United Nations Framework Convention on Climate Change, and was
the first international agreement to regulate GHG emissions. If the commitments
outlined in the Kyoto Protocol are met, global GHG emissions would be reduced by 5
percent from 1990 levels during the commitment period of 2008 to 2012. Although the
U.S. is a signatory to the Kyoto Protocol, Congress has not ratified it, therefore the
U.S. is not bound by the Protocol’s commitments.
Paris Climate
In December 2015, the Paris Climate Agreement (Agreement) was endorsed and
Agreement
adopted by 195 countries. The overarching goal was to reduce pollution levels so that
the rise in global temperatures is limited to no more than 2 oC (3.6 oF). The Agreement
also contains language urging that the increase be limited even further to 1.5 oC (2.7
oF), if possible. The Agreement includes voluntary commitments from 186 of the 195
signatories, including the U.S., to cut or limit the growth of their GHG emissions. The
signatories agreed to convene every 5 years to take stock, revisit their pledges, and
steadily increase them to achieve the 2 oC goal. The new agreement also requires
regular and transparent reporting of every country’s carbon reductions.
Greenhouse Gas Emissions (State)
California Global The update to California Global Warming Solutions Act of 2006 made by SB 32 in
Warming
2016 requires that California’s GHG emissions be reduced to 40 percent below 1990
Solutions Act of levels by 2030. The 2006 Act required California’s GHG emissions be reduced to 1990
2006 (AB 32,
levels by 2020. The reductions are occurring through an enforceable statewide cap on
Stats. 2006, ch. global warming emissions, fuel standards, and source-specific regulatory programs.
488)
AB 32 also directs CARB to develop regulations and a mandatory reporting sytem to
track and monitor GHG emissions in the State. The Initial AB 32 Climate Change
Scoping Plan (CARB 2009) provides the framework and main strategies for California
to reduce CO2 equivalent (CO2e) emissions by 169 million metric tons (MMT) from the
State’s projected 2020 emissions level of 596 MMT CO2e under a business-as-usual
scenario. The Scoping Plan identifies emissions reductions for various sectors of the
State’s GHG inventory, but does not directly discuss construction GHG emissions.
Clean Energy
This Act requires that the amount of electricity generated and sold to retail customers
and Pollution
from renewable energy resources be increased to 50 percent by December 31, 2030,
Reduction Act
and that a doubling of statewide energy efficiency savings in electricity and natural gas
SB 350 (Stats. by retail customers be achieved by January 1, 2030.
2015, ch. 547)
AB 1493 (Stats. AB 1493 required CARB to develop and implement regulations (stricter emissions
2002, ch. 200) standards) to reduce automobile and light truck GHG emissions beginning with model
year 2009. The regulations were challenged in court and USEPA initially denied
California’s waiver request; however, a waiver request was granted (USEPA 2010c).
AB 2800 (Stats. AB 2800 requires, in part, that State agencies, until 2020, take into account the current
2016, ch. 580
and future impacts of climate change when planning, designing, building, operating,
maintaining, and investing in State infrastructure.
SB 32 (Stats.
SB 32 requires CARB to ensure that in exercising its authority under the Global
2016, ch. 249) Warming Solutions Act of 2006, CARB reduces statewide GHG emissions to at least
40 percent below the statewide GHG emissions limit no later than December 31, 2030.
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Greenhouse Gas Emissions (State)
SB 97 (Stats.
SB 97 led to the adoption of amendments to the State CEQA Guidelines for the
2007, ch. 185) feasible mitigation of GHG emissions or the effects of GHG emissions (including the
provision of an approach to assess GHG impacts via revisions to the CEQA
Environmental Checklist Form [Appendix G[ and Energy Conservation Appendix
[Appendix F] and the addition of State CEQA Guidelines, § 15064.4).
SB 375 (Stats. SB 375 (effective 2009) required CARB to develop regional reduction targets for GHG
2008, ch. 728) emissions, and prompted the creation of regional land use and transportation plans to
reduce emissions from passenger vehicle use throughout the State. The targets apply
to the regions covered by California’s 18 metropolitan planning organizations (MPOs).
The 18 MPOs must develop regional land use and transportation plans and
demonstrate an ability to attain the proposed reduction targets by 2020 and 2035.
SB 1383 (Stats. Requires CARB to approve and begin implementing its Short-Lived Climate Pollutant
2016, ch. 395) Reduction Strategy by January 1, 2018, in order to achieve a 40 percent reduction in
methane, 40 percent reduction in hydrofluorocarbon gases, and 50 percent reduction
in anthropogenic black carbon by 2030, relative to 2013 levels. Also set targets for
reducing organic waste in landfills and reducing methane emissions from dairy and
livestock operations, and sets requirements for CARB and relevant State agencies to
meet before adopting or implementing measures to achieve those targets.
SB 1425 (Stats. SB 1425 requires CalEPA to oversee the development of a registry of GHG emissions
2016, ch. 596) resulting from the use of water, such as pumping, treatment, heating, and conveyance
(known as the water-energy nexus), using the best available data.
State Executive • EO B-30-15 (Brown, April 2015) established a new interim statewide GHG emission
Orders (EOs)
reduction target to reduce GHG emissions to 40 percent below 1990 levels by 2030
in order to ensure California meets its target to reduce GHG emissions to 80 percent
below 1990 levels by 2050. State agencies with jurisdiction over sources of GHG
emissions to implement measures were also directed pursuant to statutory authority,
to achieve GHG emissions reductions to meet the 2030 and 2050 targets.
• EO S-21-09 (Schwarzenegger, September 2009) directed the CARB to adopt a
regulation consistent with the goal of EO S-14-08.
• EO S-14-08 (Schwarzenegger, November 2008) requires that all retail suppliers of
electricity in California serve 33 percent of their load with renewable energy by 2020.
• EO S-13-08 (Schwarzenegger, November 2008) directed state agencies to take
specified actions to assess and plan for impacts of global climate change,
particularly sea-level rise.
• EO S-01-07 (Schwarzenegger, January 2007) set a low carbon fuel standard for
California, and directed the carbon intensity of California’s transportations fuels to be
reduced by at least 10 percent by 2020.
• EO S-3-05 (Schwarzenegger, June 2005) directed State to reduce GHG emissions
to 2000 levels by 2010, 1990 levels by 2020, and 80 percent below 1990 levels by
2050.

HAZARDS AND HAZARDOUS MATERIALS
Hazards and Hazardous Materials (Federal)
California Toxics In 2000, the USEPA promulgated numeric water quality criteria for priority toxic
Rule (40 CFR
pollutants and other water quality standards provisions to be applied to waters in
131)
California to protect human health and the environment. Under CWA section
303(c)(2)(B), the USEPA requires states to adopt numeric water quality criteria for
priority toxic pollutants for which the USEPA has issued criteria guidance, and the
presence or discharge of which could reasonably be expected to interfere with
maintaining designated uses. These federal criteria are legally applicable in California
for inland surface waters, enclosed bays, and estuaries.
Hazardous
This Act includes requirements for hazardous liquid pipelines, which fall under the
Liquid Pipeline jurisdiction of the DOT, including accident reporting, design, and construction
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Hazards and Hazardous Materials (Federal)
Safety Act of
requirements, and minimum requirements for hydrostatic testing, compliance dates,
1979
test pressures, and duration; and records.
National Oil and Authorized under the Comprehensive Environmental Response, Compensation, and
Hazardous
Liability Act of 1980 (CERCLA: 42 USC sec. 9605), as amended by the Superfund
Substances
Amendments and Reauthorization Act of 1986 (SARA: Pub. L. 99-499); and by CWA
Pollution
section 311(d), as amended by the OPA (Pub. L. 101-380), the NCP outlines
Contingency
requirements for responding to oil spills and hazardous substance releases. It specifies
Plan (NCP) (40 compliance, but does not require preparation of a written plan, and provides a
CFR 300)
comprehensive system for reporting, spill containment, and cleanup. Per 40 CFR
300.175 and 40 CFR 300.120, the USCG has responsibility for oversight of regional
response for oil spills in “coastal zones.”
Oil Pollution Act The OPA requires owners and operators of facilities that could cause substantial harm
(OPA) of 1990 to the environment to prepare and submit, and maintain up-to-date, plans for
(33 USC sec.
responding to worst-case discharges of oil and hazardous substances and for facilities
2712)
and vessels to demonstrate that they have sufficient response equipment under
contract to respond to and clean up a worst-case spill. The passage of the OPA
motivated California to pass a more stringent spill response and recovery regulation
and the creation of the OSPR to review and regulate oil spill plans and contracts. The
OPA includes provisions to expand prevention and preparedness activities, improve
response capabilities, provide funding for natural resource damage assessments,
ensure that shippers and oil companies pay the costs of spills that do occur, and
establish an expanded research and development program. Pursuant to a
Memorandum of Understanding established to divide areas of responsibility, the USCG
is responsible for tank vessels and marine terminals, the USEPA for tank farms, and
the Research and Special Programs Administration for pipelines; each of these
agencies has developed regulations for its area of responsibility. In addition, the
Secretary of Interior is responsible for spill prevention, oil-spill contingency plans, oilspill containment and clean-up equipment, financial responsibility certification, and civil
penalties for offshore facilities and associated pipelines in all federal and State waters.
Resource
The RCRA authorizes the USEPA to control hazardous waste from “cradle-to-grave”
Conservation
(generation, transportation, treatment, storage, and disposal). RCRA’s Federal
and Recovery
Hazardous and Solid Waste Amendments from 1984 include waste minimization and
Act (RCRA) (42 phasing out land disposal of hazardous waste as well as corrective action for releases.
USC sec. 6901 The Department of Toxic Substances Control is the lead State agency for corrective
et seq.)
action associated with RCRA facility investigations and remediation.
Toxic Substan- The TSCA authorizes the USEPA to require reporting, record-keeping, testing
ces Control Act requirements, and restrictions related to chemical substances and/or mixtures. It also
(TSCA) (15
addresses production, importation, use, and disposal of specific chemicals, such as
USC sec. 2601– polychlorinated biphenyls (PCBs), asbestos-containing materials, lead-based paint,
2692)
and petroleum.
Other Relevant • CWA. (See Hydrology and Water Quality section.)
Laws,
• Hazardous Materials Transportation Act. (See Transportation/Traffic section.)
Regulations,
• 33 CFR, Navigation and Navigable Waters, regulates aids to navigation, vessel
and Recognized
operations, anchorages, bridges, security of vessels, waterfront facilities, marine
National Codes
pollution financial responsibility and compensation, prevention and control of
and Standards
releases of materials (including oil spills) from vessels, ports and waterways safety,
boating safety, and deep-water ports. The USEPA is responsible for the National
Contingency Plan and for developing regulations for SPCC plans and regulates
disposal of recovered oil.
• 40 CFR Parts 109, 110, 112, 113, and 114. The Spill Prevention Countermeasures
and Control (SPCC) plans covered in these regulatory programs apply to oil storage
and transportation facilities and terminals, tank farms, bulk plants, oil refineries, and
production facilities, and bulk oil consumers (e.g., apartment houses, office
buildings, schools, hospitals, government facilities). These regulations include
minimum criteria for developing oil-removal contingency plans, prohibit discharge of
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Hazards and Hazardous Materials (Federal)
oil such that applicable water quality standards would be violated, and address oil
spill prevention and preparation of SPCC plans. They also establish financial liability
limits and provide civil penalties for violations of the oil spill regulations.
• 46 CFR parts 1 through 599 and Inspection and Regulation of Vessels (46 USC
Subtitle II Part B) provide that all vessels operating offshore, including those under
foreign registration, are subject to requirements applicable to vessel construction,
condition, and operation. All vessels (including motorboats) operating in commercial
service (e.g., passengers for hire, transport of cargoes, hazardous materials, and
bulk solids) on specified routes (inland, near coastal, and oceans) are subject to
requirements applicable to vessel construction, condition, and operation. These
regulations also allow for inspections to verify that vessels comply with applicable
international conventions and U.S. laws and regulations.
• Act of 1980 to Prevent Pollution from Ships requires ships in U.S. waters, and U.S.
ships wherever located, to comply with International Convention for the Prevention
of Pollution from Ships (MARPOL).
• Convention on the International Regulations for Preventing Collisions at Sea
establish “rules of the road” such as rights-of-way, safe speed, actions to avoid
collision, and procedures to observe in narrow channels and restricted visibility.
• Fire and Explosion Prevention and Control, National Fire Protection Agency (NFPA)
Standards.
• Safety and Corrosion Prevention Requirements — ASME, National Association of
Corrosion Engineers (NACE), ANSI
o ASME & ANSI B16.1 Cast Iron Pipe Flanges and Flanged Fittings;
o ASME & ANSI B16.9, Factory-Made Wrought Steel Butt Welding Fittings;
o ASME & ANSI B31.1a, Power Piping;
o ASME & ANSI B31.4a, addenda to ASME B31.4a-1989 Edition, Liquid
Transportation Systems for Hydrocarbons, Liquid Petroleum Gas,
Anhydrous Ammonia, and Alcohols;
o NACE Standard RP0190-95, Item No. 53071. Standard Recommended
Practice External Protective Coatings for Joints, Fittings, and Valves on
Metallic Underground or Submerged Pipelines and Piping Systems; and
o NACE Standard RP0169-96, Item No. 53002. Standard Recommended
Practice Control of External Corrosion on Underground or Submerged
Metallic Piping Systems.
Hazards and Hazardous Materials (State)
Lempert-Keene- The OSPRA and its implementing regulations seek to protect State waters from oil
Seastrand Oil
pollution and to plan for the effective and immediate response, removal, abatement,
Spill Prevention and cleanup in the event of an oil spill. The Act requires applicable operators to
and Response prepare and implement marine oil spill contingency plans and to demonstrate financial
Act (OSPRA;
responsibility, and requires immediate cleanup of spills, following the approved
Gov. Code, §
contingency plans, and fully mitigating impacts on wildlife. The Act assigns primary
8670.1 et seq., authority to OSPR within the CDFW to direct prevention, removal, abatement,
Pub. Resources response, containment, and cleanup efforts with regard to all aspects of any oil spill in
Code, § 8750 et the marine waters of the State; the CSLC is also provided with authority for oil spill
seq., and Rev. & prevention from and inspection of marine facilities and assists OSPR with spill
Tax. Code, §
investigations and response. Notification is required to the State Office of Emergency
46001 et seq.) Services, which in turn notifies the response agencies, of all oil spills in the marine
environment, regardless of size. The Act also created the Oil Spill Prevention and
Administration Fund and the Oil Spill Response Trust Fund. Pipeline operators pay
fees into the first of these funds for pipelines transporting oil into the State across,
under, or through marine waters.
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Hazards and Hazardous Materials (State)
Clean Coast Act This Act, which went into effect January 1, 2006, includes requirements to reduce
of 2005 (SB
pollution of California waters from large vessels, such as by: prohibiting discharges of
771; Stats.
hazardous wastes, other wastes, or oily bilge water into California waters or a marine
2005, ch. 588) sanctuary; prohibiting discharges of grey water and sewage into California waters from
vessels with sufficient holding-tank capacity or vessels capable of discharging grey
water and/or sewage to available shore-side reception facilities; and requiring reports
of prohibited discharges to the State Water Resources Control Board (SWRCB).
See Multiple Environmental Issues section. Section 30232 of the Coastal Act
Coastal Act
Chapter 3
addresses hazardous materials spills and states that “Protection against the spillage of
policies
crude oil, gas, petroleum products, or hazardous substances shall be provided in
relation to any development or transportation of such materials. Effective containment
and cleanup facilities and procedures shall be provided for accidental spills that do
occur.”
Other
• Fire Code regulations (Cal. Code Regs, tit 24, part 9) state hazardous materials
should be used and storage in compliance with the state fire codes.
• Harbors and Navigation Code specifies a State policy to “promote safety for persons
and property in and connected with the use and equipment of vessels,” and includes
marine navigation laws that are implemented by local city and county governments.
This Code also regulates discharges from vessels within territorial waters of the
State of California to prevent adverse impacts on the marine environment. This
Code regulates oil discharges and imposes civil penalties and liability for cleanup
costs when oil is intentionally or negligently discharged to the State waters.
• Hazardous Waste Control Law (Health & Saf. Code, ch. 6.5 & Cal. Code Regs., tit.
22 and 26) establishes criteria for defining hazardous waste and its safe handling,
storage, treatment, and disposal. The law is designed to provide cradle-to-grave
management of hazardous wastes and reduce the occurrence and severity of
hazardous materials releases. For example:
• California Code of Regulations, title 22, division 4.5 regulates hazardous wastes and
materials by the implementation of a Unified Program to ensure consistency
throughout the state in administration requirements, permits, inspections, and
enforcement through a Certified Unified Program Agency (CUPA).
• Hazardous Waste Control Act (Cal. Code Regs., tit. 26) defines requirements for
proper management of hazardous materials.
• Hazardous Material Release Response Plans and Inventory Law (Health & Saf.
Code, ch. 6.95) is designed to reduce the occurrence and severity of hazardous
materials releases. Businesses that handle more than 500 pounds, 55 gallons, or
200 cubic feet of hazardous materials must (1) develop a Release Response Plan
for hazardous materials emergencies (2) prepare a Hazardous Materials Inventory
of all hazardous materials stored or handled at the facility over the above thresholds,
and (3) store all hazardous materials in a safe manner.
• Porter-Cologne Water Quality Control Act. (See Hydrology and Water Quality
section.)
• Seismic Hazards Mapping Act and Seismic Hazards Mapping Regulations. (See
Geology and Soils section.)
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HYDROLOGY / WATER QUALITY
Hydrology / Water Quality (Federal)
Federal Clean
The CWA is comprehensive legislation (it generally includes reference to the Federal
Water Act (33
Water Pollution Control Act of 1972, its supplementation by the CWA of 1977, and
USC sec. 1251 amendments in 1981, 1987, and 1993) that seeks to protect the nation’s water from
et seq.)
pollution by setting water quality standards for surface water and by limiting the
discharge of effluents into waters of the U.S. These water quality standards are
promulgated by the USEPA and enforced in California by the SWRCB and nine
RWQCBs. CWA sections include:
• Section 401 (33 USC sec. 1341) specifies that any applicant for a federal permit or
license to conduct any activity which may result in any discharge into the navigable
waters of the United States to obtain a certification or waiver thereof from the state
in which the discharge originates that such a discharge will comply with established
state effluent limitations and water quality standards. USACE projects are required
to obtain this certification.
• Section 402 (33 USC sec. 1342) establishes conditions and permitting for
discharges of pollutants under the National Pollution Discharge Elimination System)
(NPDES). Under the NPDES Program, states establish standards specific to water
bodies and designate the types of pollutants to be regulated, including total
suspended solids and oil; all point sources that discharge directly into waterways are
required to obtain a permit regulating their discharge. NPDES permits fall under the
jurisdiction of the SWRCB or RWQCBs when the discharge occurs within
California’s territorial limit (out to 3 nm).
• Section 404 (33 USC sec. 1344) authorizes the USACE to issue permits for the
discharge of dredged or fill material into waters of the United States, including
wetlands, streams, rivers, lakes, coastal waters or other water bodies or aquatic
areas that qualify as waters of the United States.
Marine
In 1972, this Act established the National Marine Sanctuary Program administered by
Protection,
NOAA. The primary goal of establishing and maintaining National Marine Sanctuaries
Research, and is the protection of the natural and cultural resources contained within their boundaries.
Sanctuary Act
Rivers and
This Act governs specified activities in “navigable waters” (waters subject to the ebb
Harbors Act (33 and flow of the tide or that are presently used, have been used in the past, or may be
USC sec. 401) susceptible for use to transport interstate or foreign commerce). Specifically, it limits
the construction of structures and the discharge of fill into navigable waters of the U.S.
Under Section 10, the following activities require approval from the USACE or
authorization from the Secretary of War:
• building of any wharf, pier, dolphin, boom, weir, breakwater, bulkhead, jetty, or other
structures in any port, roadstead, haven, harbor, canal, or navigable river;
• excavation or fill in any manner to alter or modify the course, location, condition, or
capacity of, any port, roadstead, haven, harbor, canal, lake, harbor of refuge, or
enclosure within the limits of any breakwater, or of any channel of any navigable
waters of the U.S.
Other
• Oil Pollution Act (OPA). (See Hazards and Hazardous Materials section.)
• The Marine Plastic Pollution Research and Control Act prohibits the discharge of
plastic, garbage, and floating wood scraps within 3 nm of land. Beyond 3 nm,
garbage must be ground to less than one inch, but discharge of plastic and floating
wood scraps is still restricted. This Act requires manned offshore platforms, drilling
rigs, and support vessels operating under a federal oil and gas lease to develop
waste management plans.
• Navigation and Navigable Waters (33 CFR) regulations include requirements
pertaining to prevention and control of releases of materials from vessels (e.g., oil
spills), traffic control, and restricted areas, and general ports and waterways safety.
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Hydrology / Water Quality (State)
Porter-Cologne Porter-Cologne is the principal law governing water quality in California. The Act
Water Quality
established the SWRCB and nine RWQCBs, which have primary responsibility for
Control Act
protecting State water quality and the beneficial uses of State waters. Porter-Cologne
(Wat. Code, §
also implements many provisions of the federal CWA, such as the NPDES permitting
13000 et seq.) program. Pursuant to CWA section 401, applicants for a federal license or permit for
(Porteractivities that may result in any discharge to waters of the United States must seek a
Cologne)
Water Quality Certification from the State in which the discharge originates; such
Certification is based on a finding that the discharge will meet water quality standards
and other appropriate requirements of State law. In California, RWQCBs issue or deny
certification for discharges within their jurisdiction. The SWRCB has this responsibility
where projects or activities affect waters in more than one RWQCB’s jurisdiction. If the
SWRCB or a RWQCB imposes a condition on its Certification, those conditions must
be included in the federal permit or license. Plans that contain enforceable standards
for the various waters they address include the following:
• Basin Plan. Porter-Cologne (see § 13240) requires each RWQCB to formulate
and adopt a Basin Plan for all areas within the region. Each RWQCB must
establish water quality objectives to ensure the reasonable protection of beneficial
uses, and an implementation program for achieving water quality objectives within
the basin plan. In California, the beneficial uses and water quality objectives are
the State’s water quality standards.
• The California Ocean Plan (see § 13170.2) establishes water quality objectives for
California’s ocean waters and provides the basis for regulating wastes discharged
into ocean and coastal waters. The plan applies to point and non-point sources. In
addition, the Ocean Plan identifies applicable beneficial uses of marine waters and
sets narrative and numerical water quality objectives to protect beneficial uses.
The SWRCB first adopted this plan in 1972, and it reviews the plan at least every
3 years to ensure that current standards are adequate and are not allowing
degradation to indigenous marine species or posing a threat to human health.
• Other water quality control plans include: Water Quality Control Plan for Enclosed
Bays and Estuaries of California; Water Quality Control Plan for Control of
Temperature in the Coastal and Interstate Waters and Enclosed Bays and
Estuaries of California (Thermal Plan); and San Francisco Bay/Sacramento-San
Joaquin Delta Estuary Water Quality Control Plan.
RWQCBs also oversee on-site treatment of “California Designated, Non-Hazardous
Waste” and enforces water quality thresholds and standards set forth in the Basin
Plan. Applicants may be required to obtain a General Construction Activities Storm
Water Permit under the NPDES program, and develop and implement a Storm Water
Pollution Prevention Plan (SWPPP) that includes best management practices (BMPs)
to control erosion, siltation, turbidity, and other contaminants associated with
construction activities. The SWPPP would include BMPs to control or prevent the
release of non-storm water discharges, such as crude oil, in storm water runoff.
See Multiple Environmental Issues section. Section 30231 states that the biological
Coastal Act
Chapter 3
productivity and the quality of coastal waters, streams, wetlands, estuaries, and lakes
policies
appropriate to maintain optimum populations of marine organisms and for the
protection of human health shall be maintained and, where feasible, restored through,
among other means, minimizing adverse effects of waste water discharges and
entrainment, controlling runoff, preventing depletion of ground water supplies and
substantial interference with surface water flow, encouraging waste water reclamation,
maintaining natural vegetation buffer areas that protect riparian habitats, and
minimizing alteration of natural streams.
Fish and Game Under these sections, CDFW must be notified prior to any project that would divert,
Code sections obstruct, or change the natural flow, bed, channel, or bank of any river, stream, or
1601 to 1603
lake. The term “stream” can include perennial, intermittent, and ephemeral streams;
rivers; creeks; dry washes; sloughs; and watercourses with subsurface flows.
Harbors and
This code specifies a State policy to “promote safety for persons and property in and
Navigation
connected with the use and equipment of vessels,” and includes laws concerning
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Hydrology / Water Quality (State)
Code sections marine navigation that are implemented by local city and county governments. This
650-674
Code also regulates discharges from vessels within territorial waters of the State of
California to prevent adverse impacts on the marine environment. This code regulates
oil discharges and imposes civil penalties and liability for cleanup costs when oil is
intentionally or negligently discharged to the waters of the State of California.
Marine Life
Pursuant to this Act, the CDFW established and manages a network of MPAs to,
Protection Act
among other goals, protect marine life and habitats and preserve ecosystem integrity.
(MLPA) (Fish & The MLPA establishes clear policy guidance and a scientifically sound planning
G. Code, §§
process for the siting and design of MPAs such as:
2850–2863)
• State Marine Reserves (SMRs), which typically preclude all extractive activities
(such as fishing or kelp harvesting);
• State Marine Parks (SMPs), which do not allow any commercial extraction; and
• State Marine Conservation Areas (SMCAs), which preclude some combination of
commercial and/or recreational extraction.
Marine
This Act extended State Parks’ management jurisdiction into the marine environment.
Managed Areas It also gives priority to MPAs adjacent to protected terrestrial lands. For example,
Improvement
more than 25 percent of the California coastline is within the State Park System. The
Act.
act also established the California Marine Managed Areas System.
Other sections • Clean Coast Act of 2005. (See Hazards and Hazardous Materials section.)
• Water Code section 8710 requires that a reclamation board permit be obtained prior
to the start of any work, including excavation and construction activities, if projects
are located within floodways or levee sections. Structures for human habitation are
not permitted within designated floodways.
• Water Code section 13142.5 provides marine water quality policies stating that
wastewater discharges shall be treated to protect present and future beneficial
uses, and, where feasible, to restore past beneficial uses of the receiving waters.
The highest priority is given to improving or eliminating discharges that adversely
affect wetlands, estuaries, and other biologically sensitive sites; areas important for
water contact sports; areas that produce shellfish for human consumption; and
ocean areas subject to massive waste discharge.

LAND USE / PLANNING
See also Multiple Environmental Issues section for laws, regulations, and policies related
to land use and planning.
Land Use / Planning (Federal)
There are no major federal laws, regulations, and policies potentially applicable to this project
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Land Use / Planning (State)
See Multiple Environmental Issues section.
Coastal Act
Chapter 3
• Section 30220. Coastal areas suited for water-oriented recreational activities that
policies
cannot readily be provided at inland water areas shall be protected for such uses.
• Section 30221. Oceanfront land suitable for recreational use shall be protected for
recreational use and development unless present and foreseeable future demand
for public or commercial recreational activities that could be accommodated on the
property is already adequately provided for in the area.
• Section 30222. The use of private lands suitable for visitor-serving commercial
recreational facilities designed to enhance public opportunities for coastal recreation
shall have priority over private residential, general industrial, or general commercial
development, but not over agriculture or coastal-dependent industry.
• Section 30223. Upland areas necessary to support coastal recreational uses shall
be reserved for such uses, where feasible.
• Section 30224. Increased recreational boating use of coastal waters shall be
encouraged, in accordance with this division, by developing dry storage areas,
increasing public launching facilities, providing additional berthing space in existing
harbors, limiting non-water-dependent land uses that congest access corridors and
preclude boating support facilities, providing harbors of refuge, and by providing for
new boating facilities in natural harbors, new protected water areas, and in areas
dredged from dry land.
Submerged
The State of California owns tide and submerged lands waterward of the ordinary high
Lands Act
watermark. State law gives primary responsibility for determination of the precise
boundary between these public tidelands and private lands, and administrative
responsibility over state tidelands, to the CSLC.

NOISE
Noise (Federal)
Noise Control
This Act required the USEPA to establish noise emission criteria, as well as noise
Act (42 USC
testing methods (40 CFR Chapter 1, Subpart Q). These criteria generally apply to
sec. 4910)
interstate rail carriers and to some types of construction and transportation equipment.
The USEPA published a guideline (USEPA 1974) containing recommendations for
acceptable noise level limits affecting residential land use of 55 dBA Ldn for outdoors
and 45 dBA Ldn for indoors.
NTIS 550\9-74- In response to a federal mandate, the USEPA provided guidance in NTIS 550\9-74004, 1974
004, 1974 (“Information on Levels of Environmental Noise Requisite to Protect Health
and Welfare with an Adequate Margin of Safety”), commonly referenced as the “Levels
Document” that establishes an Ldn of 55 dBA as the requisite level, with an adequate
margin of safety, for areas of outdoor uses including residences and recreation areas.
The USEPA recommendations contain a factor of safety and do not consider technical
or economic feasibility (i.e., the document identifies safe levels of environmental noise
exposure without consideration for achieving these levels or other potentially relevant
considerations), and therefore should not be construed as standards or regulations.
Other
• Department of Housing and Urban Development Environmental Standards (24 CFR
Part 51) sets forth exterior noise standards for new home construction (includes an
interior noise level goal of 45 dBA with attenuation requirements to meet that goal):
o 65 Ldn or less – Acceptable
o 65 Ldn and < 75 Ldn – Normally unacceptable, appropriate sound attenuation
measures must be provided
o > 75 Ldn – Unacceptable
• The FERC Guidelines on Noise Emissions from Compressor Stations, Substations,
and Transmission Lines (18 CFR 157.206(d)(5)) and Federal Highway
Administration Noise Abatement Procedures (23 CFR Part 772) are procedures for
noise studies and noise abatement measures to protect public health and welfare,
supply noise abatement criteria, and establish requirements for information to be
Draft Supplemental EIR – PRC 1980.1 Lease Amendment
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Noise (Federal)
given to local officials for use in highway planning and design. It establishes five
categories of noise-sensitive receptors and prescribes the use of the Hourly Leq as
the criterion metric to evaluate traffic noise impacts.
Noise (State)
Land Use
Compatibility
Guidelines from
the now defunct
California Office
of Noise Control

Other

State regulations for limiting population exposure to physically and/or psychologically
significant noise levels include established guidelines and ordinances for roadway and
aviation noise under Caltrans and the now defunct California Office of Noise Control.
Office of Noise Control land use compatibility guidelines provided the following:
• For residences, an exterior noise level of 60 to 65 dBA Community Noise
Equivalent Level (CNEL) is considered "normally acceptable;" a noise level of
greater than 75 dBA CNEL is considered "clearly unacceptable."
• A noise level of 70 dBA CNEL is considered "conditionally acceptable" (i.e., the
upper limit of "normally acceptable" for sensitive uses [schools, libraries, hospitals,
nursing homes, churches, parks, offices, commercial/professional businesses]).
• California Code of Regulations, title 24, establishes CNEL 45 dBA as the maximum
allowable indoor noise level resulting from exterior noise sources for multi-family
residences.
• California Code of Regulations, title 21, which applies to airports operating under
permit from the Caltrans Division of Aeronautics, defines a noise-impacted zone as
any residential or other noise-sensitive use with CNEL 65 and above.

RECREATION
Recreation (Federal)
There are no major federal laws, regulations, and policies potentially applicable to this project
Recreation (State)
Coastal Act
See Multiple Environmental Issues section.
Chapter 3
• Section 30210: In carrying out the requirement of Section 4 of Article X of the
policies
California Constitution, maximum access, which shall be conspicuously posted, and
recreational opportunities shall be provided for all the people consistent with public
safety needs and the need to protect public rights, rights of private property owners,
and natural resource areas from overuse.
• Section 30220: Coastal areas suited for water-oriented recreational activities that
cannot readily be provided at inland water areas shall be protected for such uses.
• Section 30221: Oceanfront land suitable for recreational use shall be protected for
recreational use and development unless present and foreseeable future demand
for public or commercial recreational activities that could be accommodated on the
property is already adequately provided for in the area.
• Section 30222.5: Oceanfront land that is suitable for coastal dependent aquaculture
shall be protected for that use, and proposals for aquaculture facilities located on
those sites shall be given priority, except over other coastal dependent
developments or uses.

TRANSPORTATION / TRAFFIC
Transportation / Traffic (Federal)
Hazardous
The HMTA delegates authority to the DOT to develop and implement regulations
Materials
pertaining to the transport of hazardous materials and hazardous wastes by all modes
Transportation of transportation. The USEPA’s Hazardous Waste Manifest System is a set of forms,
Act (HMTA) (49 reports, and procedures for tracking hazardous waste from a generator’s site to the
USC sec. 5901) disposal site. Applicable regulations are contained primarily in CFR Titles 40 and 49.
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Transportation / Traffic (Federal)
Ports and
This Act provides the authority for the USCG to increase vessel safety and protect the
Waterways
marine environment in ports, harbors, waterfront areas, and navigable waters,
Safety Act
including by authorizing the Vessel Traffic Service, controlling vessel movement, and
establishing requirements for vessel operation.
Transportation / Traffic (State)
California
Chapter 2, article 3 defines the powers and duties of the California Highway Patrol,
Vehicle Code
which enforces vehicle operation and highway use in the State.
Caltrans
Caltrans is responsible for the design, construction, maintenance, and operation of the
California State Highway System and the portion of the Interstate Highway System
within State boundaries. Chapter 2, article 3 of the Vehicle Code defines the powers
and duties of the California Highway Patrol, which has enforcement responsibilities for
the vehicle operation and highway use in the State.
SB 730 (Stats. Prohibits a freight train from operating in California unless it has a crew of at least two
2015, ch. 283) individuals, as specified.

OTHER COMMISSION CONSIDERATIONS:
SOCIOECONOMICS AND ENVIRONMENTAL JUSTICE
Socioeconomics and Environmental Justice (Federal)
Executive Order In 1994, President Clinton issued an “Executive Order on Federal Actions to Address
(EO) 12898
Environmental Justice in Minority Populations and Low-Income Populations” (EO
12898). This EO was designed to focus attention on environmental and human health
conditions in areas of high minority populations and low-income communities, and
promote non-discrimination in programs and projects substantially affecting human
health and the environment (White House 1994). The EO requires federal agencies
(and State agencies receiving federal funds) to identify and address any
disproportionately high and adverse human health or environmental effects of their
programs, policies, and activities on minority and/or low-income populations.
Socioeconomics and Environmental Justice (State)
CSLC
In 2002, the CSLC adopted an Environmental Justice Policy to ensure consideration of
environmental justice as part of the CSLC’s processes, decisions, and programs
(Calendar Item 63, April 9, 2002). The policy stresses equitable treatment of all
members of the public and commits to consider environmental justice in its processes,
decision-making, and regulatory affairs. CSLC staff implements the Policy, in part,
through identification of and communication with relevant populations that could be
adversely and disproportionately affected by CSLC projects or programs, and by
ensuring that a range of reasonable alternatives is identified that would minimize or
eliminate environmental issues affecting such populations.
SB 1000 (Stats. Requires a city or county general plan to incorporate an EJ element that identifies
2016, ch. 587) disadvantaged communities (DACs) and identifies policies that: reduce the unique or
compounded health risks in DACs; promote civil engagement in the public decisionmaking process; and prioritize improvements/programs that address needs of DACs.
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Appendix C – Draft Supplemental EIR Distribution List
Following is a table of the parties to whom the Draft Supplemental EIR has been
distributed, based on each party’s request at or subsequent to the December 2016
scoping meeting and if they submitted comments during public scoping.
Agencies and Organizations
Name
Acjachemen Nation
Armida Brashears
Becky Ota
Ben Brazil
Bill Paznokas
Brian Ragland
Bryant Chesney
Cara Navarro
Carlsbad Fish and Wildlife Office
CEQA Coordinator
CEQA Coordinator
Chairperson
Christopher Garrett
Chuck Satow
Claire Waggoner
Colin Kelly
Commanding General
Conner Everts
Couny Supervisors
Dan Kalmick
Daniel Ellis
Dave Hamilton
Dave Stefanides
David Pryor
David Rice
Dept. of Regional Planning
Director
Director
Director
Elizabeth Murdock
Eric Pendegraft
Evelyn Nuno
Garry Brown
Gordon Smith
Hope Smythe
Jack Cheng
Jay Chamberlin
Jenn Eckerle
Jerry Donahue
Jesica Budica
Jill Replogle

Agency/Organization
Juaneno Band of Mission Indians
Residents for Responsible Desalination
California Department of Fish and Wildlife
Daily Pilot
California Department of Fish and Wildlife
City of Huntington Beach
NOAA Fisheries West Coast Region
California Department of Fish and Wildlife
U.S. Fish and Wildlife Service
Center for Biological Diversity
Port of Long Beach
Gabrieleno/Tongva Tribal Council
Leatham & Watkins LLP
Bolsa Chica Land Trust
State Water Resources Control Board
Orange County Coastkeeper
MCI-West MCB Campen, ATTN A/CS G-7
Residents for Responsible Desalination
Orange County
City of Huntington Planning Commission
State Water Resources Control Board
Residents for Responsible Desalination
Orange Co. Assoc. of Realtors
California Department of Parks and Recreation
State Water Resources Control Board
Los Angeles County
Building Industry Association of So. CA, Orange Co.
Orange Co. County Harbors, Beach & Parks Dept.
Orange Co. Planning. & Development
Natural Resources Defense Council
AES Huntington Beach, LLC
William C. Velasquez Institute
Orange County Coastkeeper
Huntington Beach Wetland Conservancy
Santa Ana Regional Water Quality Control Board
South Coast Air Quality Management District
California Department of Parks and Recreation
Eckerle Consulting
Amigos de Bolsa Chica
Huntington Beach Environmental Board
KPCC, Southern California Public Radio (SCPR)
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Name
Joe Geever
Joe Greener
Joe Monaco
Joe Shaw
John Kennedy
Jonathan Bishop
Joseph Ontiveros
Julie Tobin
Julio Lara
Karen Larsen
Kathleen Fong
Kathryn Tobias
Kim Nicolson
Kimberly Tenggardjaja
Laree Alonzo
Lauren Williams
Lijin Sun, J.D., Esq.
Los Angeles District
Lt. Co. Paul D. Cramer
Mandy Sackett
Marinka Horack
Marleigh Wood
Mary Jo Baretich
Maureen El Harake
Merle Moshiri
Michael Wellborn
Mike Posey, Mayor
Mike Vigliotta
Milasol Gaslan
Paul Kelly
Paula Leonard
Peter Bryant
Peter Rubin
Planning Department
Planning Director
Planning Director
Planning Director
Planning Director
Planning Director
Planning Director
Planning Director
Planning Director
President
President
President
Ray Hiemstra
Regional Environmental Officer
Ricky Ramos
Robert Sulnick
Sarah Sikich
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Agency/Organization
Surfrider Foundation
Residents for Responsible Desalination
Dudek
Bolsa Chica Land Trust
Orange County Water District
State Water Resources Control Board
Soboba Band of Luiseno Indians
California State Parks
Santa Ana Regional Water Quality Control Board
State Water Resources Control Board
Santa Ana Regional Water Quality Control Board
California Department of Parks and Recreation
Huntington Beach Environmental Board
State Water Resources Control Board
Orange County Public Works
Orange County Register
Southern California Association of Governments
U.S. Army Corps of Engineers
Fort Irwin Nat’l Training Cntr
Surfrider Foundation
Residents for Responsible Desalination
State Water Resources Control Board
Residents for Responsible Desalination
Caltrans, District 12
Residents for Responsible Desalination
Friends of Harbors, Beaches and Parks
City of Huntington Beach
City of Huntington Beach
Santa Ana Regional Water Quality Control Board
CalDesal
Huntington Beach Environmental Board
Newport Bay Conservancy
Fort Hunter-Liggett, Combat Support Training Center
Orange County Council of Governments
City of Costa Mesa
City of Fountain Valley
City of Newport Beach
City of Seal Beach
City of Westminster
Riverside County
San Bernadino County
San Diego County
Huntington Beach Chamber of Commerce
Huntington Beach Tomorrow
Huntington Harbor Property Owners Assn.
Orange County Coastkeeper
U.S. Air Force Western Region Environ Office
City of Huntington Beach
OC Wise
Heal the Bay
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Name
Scott Maloni
Scott Smith
Sean Bothwell
Shawn Gauer
Sheila Donovan
Staley Prom
Steve Ray
Steven Johnson
Susan Jordan
Tamara Zeier
Teresa Henry
Tom Luster
Tony Soriano
Vic Leipzig
Victor Valladares

Agency/Organization
Poseidon Water
Residents for Responsible Desalination
California Coastkeeper Alliance
Matrix Environmental
U.S. Navy Community Plans & Liaison Coordinator
Surfrider Foundation
Banning Ranch Conservancy
Heal the Bay
California Coastal Protection Network
Cannery Hamilton Properties, LLC, Ascon Landfill Site
California Coastal Commission, South Coast Area
California Coastal Commission
Surfrider Foundation
Amigos de Bolsa Chica
Oak View ComUNIDAD

Individuals
Ann Tarkington
Antonia Graham
Bill McCarty
Bruce Pulcini Sr and Cheryl Pulcini
Bruce Wareh
Dallas Weaver, Ph.D
Debbie Killey
Dennis Ashendorf
Diane Miller
Gordana Kayer
Jason Pyle
Jay Schneider
Jeanine and Joel Benson
Jeanne Whitesell
Jeffry Hansle
Joshua Z McIntosh
Julie Hughes
Kathleen Abler
Kathleen Belohovek
Ken Asbury

Ken Engstrom
Kim & AJ Aschenbrenner
Kirk Nason
Kirsten Berg
Kyle Scrimgeour
Linda Armendariz
Linda Conn
Linda Marcovici
Mark Sheldon
Nolan Bautista
Pam Brennan
Patrick O'Sullivan
Penny Elia
Rich Fanater
Richard C. Armendariz
Ross Nash
Shirley Dettloff
Steve Tyler
Tim Noble
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APPENDIX D
Appendix D1: Summary of Comments on the NOP and Index to
Location Where Each NOP Comment is Addressed in the
Supplemental EIR
Appendix D2: Notice of Preparation
Appendix D3: Scoping Hearing Transcript

Notice of Preparation and Comments

Appendix D includes a list of commenters and summary of comments received on the
Notice of Preparation (NOP) for the Seawater Desalination Project at Huntington Beach:
Outfall/Intake Modifications & General Lease — Industrial Use (PRC 1980.1) Amendment
(Project), an index to the location in the Supplemental Environmental Impact Report (EIR)
where each NOP comment is addressed, a copy of the NOP, and the transcript from the
Public Scoping Hearing conducted on the NOP.
Table D-1 lists all comment correspondences received and shows the comment set
identification number for each letter or commenter. Table D-2 identifies the location where
each comment is addressed in the Supplemental EIR.
Table D-1. NOP Commenters and Comment Set Numbers
Agency/Affiliation

Date of
Comment

NOP
Comment
Set

Jessica Budica, Chair

12/21/16

A-1

Gayle Totton, Associate Governmental
Program Analyst
Kurt V. Berchtold, Executive Officer

12/22/16

A-2

12/21/16

A-3

Jillian Wong, Planning and Rules
Manager
James Newland, Assistant District
Superintendent

12/9/16

A-4

12/9/16

A-5

12/21/16

A-6

12/21/16

A-7

12/21/16

A-8

12/16/16

N-1

12/21/16

N-2

Name or Affiliation

COMMENT LETTERS
AGENCY LETTERS
City of Huntington Beach
Environmental Board
CA Native American
Heritage Commission
Santa Ana Regional Water
Quality Control Board
South Coast Air Quality
Management District
CA Department of Parks
and Recreation Orange
Coast District
CA Coastal Commission

Tom Luster; Energy, Ocean
Resources, and Federal Consistency
Review Division
Orange County Public
Joanna Chang for Laree Alonso,
Works
Planning Division Manager
Southern California
Ping Chang, Compliance and
Association of Governments Performance Monitoring Acting
Manager
NGO LETTERS
CA Coastal Protection
Susan Jordan, Executive Director
Network
CA Coastkeeper Alliance
• Sean Bothwell, Policy Director (CA
Also: Surfrider Foundation,
Coastkeeper Alliance)
CA Coastal Protection
• Garry Brown, Executive Director
Network, Residents for
(Orange County Coastkeeper)
Responsible Desalination,
• Staley Prom, Legal Associate
Heal the Bay, Natural
(Surfrider Foundation)
Resources Defense Fund
• Susan Jordan, Executive Director
(CA Coastal Protection Network)
• Tony Soriano, Chair (Surfrider
Foundation, Huntington Beach, Seal
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Table D-1. NOP Commenters and Comment Set Numbers
Agency/Affiliation

Name or Affiliation

Date of
Comment

NOP
Comment
Set

12/16/16

P-1

12/17/16
12/18/16
12/18/16
12/15/16

P-2
P-3
P-4
P-5

12/18/16

P-6

12/17/16
12/18/16
12/18/16
12/18/16
n/a

P-7
P-8
P-9
P-10
P-11

12/15/16
12/21/16
12/19/16
12/17/16
12/19/16
12/18/16
12/18/16
12/18/16
n/a
12/18/16
12/22/16
12/21/16

P-12
P-13
P-14
P-15
P-16
P-17
P-18
P-19
P-20
P-21
P-22
P-23

Beach Chapter)
• Merle Moshiri, resident (Residents

for Responsible Desalination)
• Conner Everts, Executive Director

(Southern California Watershed
Alliance Heal the Bay), Co-Chair
(Desal Response Group,
Environmental Water Caucus)
• Steven Johnson, Water Resources
Policy Analyst (Heal the Bay)
• Elizabeth Murdock, Director (Natural
Resources Defense Council, Pacific
Ocean Initiative)
PUBLIC LETTERS
Richard Armendariz

Ret. CA Administration Law Judge;
Board Member of Residents for
Responsible Desalination
Ken Asbury
n/a
Kim and AJ Aschenbrenner n/a
Dennis Ashendorf
n/a
Mary Jo Baretich
Board Member, Residents for
Responsible Desalination; President,
Cabrillo Wetland Conservancy
Mary Jo Baretich
Board Member, Residents for
Responsible Desalination; President,
Cabrillo Wetland Conservancy
Nolan Bautista
n/a
Jeanine and Joel Benson
n/a
Pam Brennan
n/a
Linda Conn
n/a
Shirley Dettloff
Former Mayor of Huntington Beach;
Former State Coastal Commissioner
Marinka Horack
n/a
Joshua McIntosh
n/a
Ross Nash
n/a
Kirk and Mary Nason
n/a
Patrick O’Sullivan
n/a
Bruce and Cheryl Pulcini
n/a
Ann Tarkington
n/a
Steve Tyler
n/a
Dallas Weaver
Scientist, Scientific Hatcheries
Dallas Weaver
Scientist, Scientific Hatcheries
Jay Schneider
n/a
Tim Noble
n/a
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Table D-1. NOP Commenters and Comment Set Numbers
Agency/Affiliation

Kathy Abler
Penny Elia
Bill McCarty
Jason Pyle
Jason Pyle
Jason Pyle
Merle Moshiri
Dorothy Maruyama
Dallas Weaver

Name or Affiliation

Date of
Comment

NOP
Comment
Set

n/a
n/a
n/a
n/a
n/a
n/a
Residents for Responsible Desalination
n/a
Scientist, Scientific Hatcheries

12/20/16
n/a
12/20/16
12/19/16
12/19/16
12/19/16
12/21/16
12/29/16
1/3/17

P-24
P-25
P-26
P-27
P-28
P-29
P-30
P-31
P-32
(see also
P-20, P-21,
M-8)

NOP COMMENT MEETING SPEAKERS
F. Adelman
n/a
P. Kabre
n/a
L. Marcovici
n/a
Richard Armendariz
Ret. CA Administration Law Judge;
Board Member of Residents for
Responsible Desalination
Susanne Dehritz
Volunteer, Surfrider Foundation;
Volunteer, Coastkeeper
Michael Wellborn
Vice President, Friends of Harbors,
Beaches, and Parks
Scott Smith
n/a
Dallas Weaver
Scientist, Scientific Hatcheries

12/14/16
12/14/16
12/14/16
12/14/16

M-1
M-2
M-3
M-4
(see also P-1)

12/14/16

M-5

12/14/16

M-6

12/14/16
12/14/16

M-7
M-8
(see also P20, P-21,
P-32)

Richard Fancher
Mandy Sackett
Staley Prom
Mary Jo Baretich

Clay Dominguez
Conner Everts
Joe Greener
Shawn Thompson
Gerry Brown
Armida Brashears
Susan Jordan

n/a
CA Policy Coordinator, Surfrider
Foundation
Legal Associate, Surfrider Foundation
Board Member, Residents for
Responsible Desalination; President,
Cabrillo Wetland Conservancy
n/a
Detail Response Group
Member, Residents for Responsible
Desalination
Member, Huntington Beach
Environmental Board
Founder and President, Orange
County Coast Keeper
n/a
Individual Comment, but is Executive
Director of the CA Coastal Protection

Draft Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

12/14/16
12/14/16

M-9
M-10

12/14/16
12/14/16

M-11
M-12
(see also P-5,
P-6)

12/14/16
12/14/16
12/14/16

M-13
M-14
M-15

12/14/16

M-16

12/14/16

M-17

12/14/16
12/14/16

M-18
M-19
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Table D-1. NOP Commenters and Comment Set Numbers
Agency/Affiliation

Dan Kalmick
Bruce Wareh
Bruce Wareh
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Name or Affiliation

Network
Member, City of Huntington Beach
Planning Commission
n/a
n/a

Date of
Comment

NOP
Comment
Set

12/14/16

M-20

12/14/16
12/14/16

M-21
M-22
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Table D-2. Comment Summary & Location in EIR Where Comments Addressed
Comment # /
Affiliation

Summary of Comments

AGENCY COMMENT LETTERS
A-1. City of
• Requests preparation of a new EIR in lieu of an
Huntington
SEIR since several project parameters have
Beach
changed and thus a new EIR is required by law.
Environmental • Since the desal facility is no longer sharing the
Board
power plant intake and outfall, the facility will also
accept water treated by Orange County Water
District; it is inefficient to have to transport and filter
this water since it already clean enough to be
released into the ocean.
• Demand for water in the area has changed due to
drought restrictions and conservation education, so
the need for this project should be re-evaluated.
• Since expanding, the Orange County Water District
has increased its capacity, so justification for the
new project is needed.
• Cumulative impacts of concurrent projects require
that an EIR analyze these impacts.
• Requests re-analyzing the air quality and GHG
emissions as outlined in the 2010 EIR.
• Requests addressing issues/questions related to:
changes to the water intake and outtake
technology, projected life of the facility, durability of
the piping system, identification of the regulatory
agency in charge of enforcing compliance with MMs
and the funding of enforcement, and analysis of the
impact of maintenance scenarios related to
modification of the discharge pipe in the SEIR.
• Requests demonstration of the effectiveness and
impact of the proposed project design.
• Requests consideration of sea level rise and storm
surges in the SEIR.
• Requests addressing the issue of injection into the
local groundwater basin.
• Requests preparation of a plan to notify and protect
local residents of any hazardous materials on-site.
A-2. CA Native • Recommends consulting with all CA Native
American
American tribes that are traditionally and culturally
Heritage
affiliated with the geographic area of the project as
Commission
soon as possible.
• Requests lead agency’s legal counsel be consulted
about compliance with AB 52, SB 18, and other
applicable laws.
• Requests Native American Tribal Contact Lists and
“Sacred Lands File” searches” from the NAHC
continue to be requested.
• Requests contacting appropriate regional CHRIS
Draft Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

EIR Location Where
Comments Addressed

Purpose and Scope
of Supplemental EIR
(Section 1.4),
Cumulative Projects
(Section 3.0), Air
Quality (Section 4.4),
Climate Change and
GHG Emissions
(Section 4.5), Project
Description (Section
2.0), Mitigation
Monitoring Program
(Section 7.0), Coastal
Processes (Section
4.15), Hazards and
Hazardous Materials
(Section 4.9)
Other issues are not
within the scope of
this Supplemental
EIR (refer to Section
1, Introduction, for
information on the
scope and context of
this Supplemental
EIR).

Cultural Resources
(Section 4.12), Tribal
Cultural Resources
(Section 4.13)
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Table D-2. Comment Summary & Location in EIR Where Comments Addressed
Comment # /
Affiliation

Summary of Comments

EIR Location Where
Comments Addressed

Center for archaeological records search.
• Requests that if an archaeological inventory survey

•

A-3. Santa Ana •
Regional Water
Quality Control
Board
•

•

•
•

•

•
•

•

A-4. South
Coast Air
Quality
Management
District
May 2017
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•

is required, a professional report detailing the
findings and recommendations of the records
search and field survey be prepared.
Requests consideration for the fact that the lack of
surface evidence of archaeological and tribal
cultural resources does not preclude their
subsurface existence.
Requests the SEIR evaluate impacts associated
with installing and operating a two-port diffuser that
would operate under stand-alone conditions in the
event that there are no co-located operations for the
project.
Requests the SEIR include estimates of bio
productivity of impacted habitat(s) and proposed
mitigation habitat(s).
Requests SEIR evaluate effects of how design and
orientation of wedgewire screens can be optimized
to minimize entrainment and prevent/eliminate
impingement.
Requests SEIR evaluate how wedgewire screens
will be cleaned/maintained.
Requests SEIR assess impacts from the potential
impact of increased turbidity caused by the
installation of the new technology on bio resources,
particularly by including analysis of the velocity of
the brine plume at the point where it intersects with
the seafloor and a discussion of the type of
sediment/grain size at the location of discharge.
Requests SEIR evaluate the operational impacts on
biological resources associated with the diffuser
and that the evaluation be reviewed by experts.
Requests SEIR evaluate impacts of leaching on
marine water quality and bio resources.
Requests SEIR analyze impacts associated with
any chemicals used in the maintenance of the
screens/intake structure.
Requests SEIR evaluate water quality parameters
of the discharge plume/receiving waters to
determine if/where hypoxic conditions are
occurring.
Requests a copy of the DEIR, as well as all
appendices or technical documents related to the
air quality and greenhouse gas analyses and
electronic versions of all air quality modeling and
health risk assessment files (original emission

Marine Biological
Resources (Section
4.2), Ocean Water
Quality (Section 4.3),
Project Description
(Section 2.0)

Air Quality (Section
4.4)
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Summary of Comments

•

•
•

•
•

•

•

•

•

•

•

A-5. CA
Department of
Parks and
Recreation
Orange Coast
District

•

•

A-6. CA Coastal •
Commission

calculation spreadsheets and modeling files, not
Adobe PDF files) to be forwarded to the SCAQMD
since copies that are submitted to the State
Clearinghouse are not forwarded to the SCAQMD.
Recommends the CEQA Air Quality Handbook be
used as guidance when preparing the air quality
analysis.
Recommends using the CalEEMod land use
emissions software.
Requests identification of any potential adverse air
quality impacts that could occur from all phases of
the project and all air pollutant sources (including
indirect sources) related to the project.
Requests calculation of air quality impacts from
construction, operation, and demolition.
Requests quantification of criteria pollutant
emissions and comparison of these to
recommended regional significance thresholds.
Recommends calculation of regional/localized air
quality impacts and comparison of these to
localized significance thresholds (LSTs).
Recommends performing a localized analysis using
LSTs developed by the SCAQMD/performing
dispersion modeling as necessary.
Recommends performing a mobile source health
risk assessment if the project generates/attracts
vehicular trips.
Requests analysis of all toxic air contaminant
impacts due to equipment use that potentially
generate air pollutants.
Informs that a permit may be required and the
SCAQMD be listed as a responsible agency and be
consulted if the project includes equipment that
generates/controls air contaminants.
Requests discussion of impacts resulting from
mitigation measures.
Are concerned with any potential effects resulting
from design and implementation of intake systems
and project actions to marine and natural resources
along with recreational uses at Huntington State
Beach.
Will review and comment further when the S/EIR is
received.
Recommends that the SLC comprehensively
evaluate the significant project changes, changes
circumstances, and new information that have
occurred or have been developed since the 2010
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Marine Biological
Resources (Section
4.2), Ocean Water
Quality (Section 4.3),
Recreation (Section
4.10)
Introduction (Section
1.0); Marine
Biological Resources
(Section 4.2); Ocean
May 2017
Page D-7

Notice of Preparation and Comments

Table D-2. Comment Summary & Location in EIR Where Comments Addressed
Comment # /
Affiliation

May 2017
Page D-8

Summary of Comments

EIR Location Where
Comments Addressed

CEQA review and that SLC considers expanding
the expected scope of its review.
• The changes and new info are likely applicable to a
broader set of issue areas than are currently
identified in the NOP.
• Project changes that require comprehensive
evaluation:
o Extended project life of the project has changed
from a 30-year operating life to a 60-year
operating life, which would extend the time the
project would impact marine life, increase
indirect GHG emissions associated with facility
operations, and increase project-related effects
from climate change, sea level rise, coastal
erosion, and other coastal hazards.
o New information on coastal hazards suggest that
new infrastructure like the project be
reconsidered to avoid sites subject to these
hazards or be built to adapt to such hazards. In
addition, new info suggests the project’s
presence would result in adverse effects on
nearby coastal resources that were not
previously evaluated (e.g., increased storm and
wave energy and higher rates of coastal erosion
within state tidelands could result in exposure
and damage to the project’s intake/outtake
structures, which could then affect public access
and marine life; project’s increased grading and
higher elevation could redirect storm and wave
energy, flood waters, etc. to other existing
nearby developments).
o Recommend that the CEQA analyses focus
primarily on the project's proposed stand-alone
operations rather than any co-located operations
with the existing power plant since it is likely that
the project would operate in stand-alone mode
for the majority, if not the entirety, of its operating
life. Recommend that the CEQA analyses focus
on diffuser designs applicable to the lower
discharge volumes expected from stand-alone
operations instead of the higher volumes of colocated operations and that the analyses
primarily identify impacts and alternatives for the
stand- alone operations.
o Recommend the analysis assess visual impacts
(including increased light and glare) resulting
from the proposed increased elevation.

Water Quality
(Section 4.3); Climate
Change and GHG
Emissions (Section
4.5); Coastal
Processes (Section
4.15); Project
Description (Section
2.0); Aesthetics,
Light, and Glare
(Section 4.8);
Alternatives (Section
5.0); Recreation
(Section 4.10);
Transportation
(Section 4.11)
Other issues are not
within the scope of
this Supplemental
EIR (refer to Section
1, Introduction, for
information on the
scope and context of
this Supplemental
EIR).
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o Recommend the review evaluate the increased
emissions resulting from additional construction
and grading activities beyond those evaluated in
the 2010 review.
o Recommend the SLC include new information
wherein a portion of the proposed project
footprint was identified in the 2015 U.S. Fish and
Wildlife Service National Wetland Inventory as
consisting largely of wetlands in an evaluation of
the project's direct wetland impacts.
o Design change to elevate the facility several feet
higher than had been proposed and evaluated in
the 2010 CEQA review is likely to increase the
project's construction-related impacts - e.g.,
amount of grading required, additional truck trips
and emissions, etc. - and could increase the
project's adverse effects in other issue areas,
such as visual impacts, light and glare, effects
on adjacent wetlands and sensitive habitat
areas, etc.
o Recommend that if the evaluations on the
facility’s outfall's structural stability show the
outfall does have the necessary structural
integrity, that the review assess alternatives to
using the existing structure, including the
potential of "sliplining" the existing outfall to allow
it to convey Poseidon's discharge and potentially
avoid some construction-related impacts that
would result if alternative structural
improvements are required.
o The currently proposed project would affect local
hydrology in at least two ways that were not
addressed during the previous CEQA review.
First, Poseidon has recently proposed that its
project footprint include an approximately 10acre impermeable surface within which all
stormwater would be collected and discharged
through the existing power plant outfall. This
change to the proposed project and this method
of stormwater removal is likely to modify local
hydrologic characteristics and may adversely
affect wetlands in and adjacent to the project
site. Recommend the CEQA review evaluate the
adverse effects of this proposed project feature
and identify alternatives that may avoid or
minimize any adverse effects.
o Recommend the CEQA review evaluate likely
Draft Supplemental EIR – PRC 1980.1 Lease Amendment
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Comment # /
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Summary of Comments
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Comments Addressed

changes needed to these public services and the
environmental effects of the infrastructure
changes that would likely be necessary to
protect the site and facility, and that the review
incorporate the new state and agency guidance
on sea level rise, climate change, infrastructure
adaptability as cited above. Recommend the
SEIR's "no project alternative" include an
evaluation of the increased opportunities to
adapt to these phenomena that would be
available in the absence of the facility.
o Recommend that the transportation/traffic review
also evaluates onshore project-related traffic
since the 2010 review is outdated and
incomplete.
• Page 6 of the NOP incorrectly describes one of the
conclusions of the Independent Science and
Technical Advisory Panel. The NOP states that the
Panel "concluded that subsurface intake
technologies at the HB Desalination Plant site
location were infeasible;" however, the Panel
actually concluded that one of the subsurface intake
technologies would be feasible, though not
economically viable for several years.
Has no specific comments at this time, but Would like n/a
to be kept on the distribution list to advised of any
further developments.
Requests environmental documentation be sent to the n/a
agency.

A-7. Orange
County Public
Works
A-8. Southern
California
Association of
Governments
NGO COMMENT LETTERS
N-1. CA Coastal • Provided link to the article referenced in her
Protection
testimony: “Why One Decision Could Decide the
Network
Future of Desalination in California – Water
Deeply.”
• Provided link to an article about the project: “A $1billion desalination plant might be coming to
Huntington Beach, but it will test California’s
environmental rules – LA Times.”
• Provided a link to materials from a forum recently
held in Ventura County in which Poseidon was on
the panel.
N-2. CA
• Recent significant changes to the project and the
Coastkeeper
surrounding area of the project site necessitate
Alliance
additional environmental review under CEQA and a
subsequent EIR should be prepared, not a
May 2017
Page D-10

n/a

Purpose and Scope
of Supplemental EIR
(Section 1.4);
Cumulative Projects
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•

•

•

•

supplemental EIR, that evaluates impacts from the
whole project and updates analysis of cumulative
impacts.
SLC must play the full role of a lead agency and
consider all reasonably foreseeable direct, indirect
and cumulative impacts from the Project, including
from those aspects of the Project that may fall
under the approval jurisdiction of another
responsible agency.
SLC cannot segment the SEIR or defer
consideration of substantial changes to another
agency.
The following are proposed changes to the project,
changes in circumstances, and new information,
which all give rise to numerous and significant new
and more severe significant impacts and therefore
necessitates a subsequent EIR:
o Several other agencies have further discretional
approvals to grant for the project and will rely on
the additional CEQA review by the SLC that
addresses the changes to the project.
o A subsequent EIR is required because under
CEQA, the responsible agency (SLC) shall
assume the role of the lead agency (formerly the
City of HB) when any of the following conditions
occur:
The lead agency prepared environmental
documents for the project, but the following
conditions occur:
o A subsequent EIR is required pursuant to
Section 15162,
o The lead agency has granted a final approval for
the project, and
o The statute of limitations for challenging the lead
agency's action under CEQA has expired
o Discussion on the delivery of the product water
from the desal facility must be included in the
revised EIR since the delivery system previously
proposed has been changed (i.e., where will the
delivery pipes be built, how will construction of
these pipes impact the community/environment,
how will the product water be put into the
groundwater basin, and what impacts will result
from the product water being mixed with
groundwater?).
o SLC must evaluate the changes to the product
water pipeline and the groundwater injection in
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(Section 3.0);
Alternatives (Section
5.0); Marine
Biological Resources
(Section 4.2); Ocean
Water Quality
(Section 4.3); Coastal
Processes (Section
4.15); Geology, Soils,
and Seismicity
(Section 4.6)
Other issues are not
within the scope of
this Supplemental
EIR (refer to Section
1, Introduction, for
information on the
scope and context of
this Supplemental
EIR).
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•

•

•

•

•

•

•

•
•

•
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EIR Location Where
Comments Addressed

the updated SEIR.
o In public statements, Poseidon and its parent
Canadian-based parent Brookfield Infrastructure
have no intention of meeting the standards in the
Desalination Amendment.
The State Water Board’s Desalination Amendment
should be fully considered in the SEIR, especially
the Amendment’s preference for subsurface intakes
as the best tech for minimizing marine life mortality.
SEIR needs to thoroughly analyze alternative sites
that may be more feasible for preferred intakes
(sub-surface).
The assertion that analysis of other locations is
encompassed in the “no project” alternative is
legally inadequate.
SEIR must review whether alternative sites would
minimize all the cumulative impacts from
developing the desalination plant at the AES that
site.
SLC needs to reconsider significant impacts to
water quality and marine resources due to changed
circumstances and new information.
History of Poseidon’s Carlsbad facility’s multiple
permit violations is cause for concern for the
project.
SLC needs to consider significant impacts form sea
level inundation, tsunami run-up, and storm surge,
especially since new information is available on
foreseeable sea level rise in the area, which also is
a reason for a Subsequent EIR.
The site needs to be analyzed for threats from
earthquakes and other geological disturbance.
All new foreseeable projects need to be analyzed
as cumulative impacts to the environment and the
surrounding community.
SEIR needs to reconsider the purpose and
alternatives for the project, especially since the
development of the OCWD Groundwater
Replenishment System, new water demand
projections for the area that show significantly
reduced water demand even as the local economy
and population grow, and the proposed
development of the LA County GWRS project. In
addition, for Poseidon’s Carlsbad facility, the San
Diego County Water Authority had to dump stored
Poseidon water desalinated produced by the
Carlsbad facility into the San Vicente Reservoir –
Draft Supplemental EIR – PRC 1980.1 Lease Amendment
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EIR Location Where
Comments Addressed

presumably from lack of immediate demand. Then
they had to dump the water from the reservoir into a
lake – from lack of demand.
• The project will result in substantial new cumulative
impacts and this should be evaluated by the SLC.
PUBLIC COMMENT LETTERS
P-1. Richard
• Proposed changes and modifications to the desal
Armendariz
facility are numerous and significant enough to
warrant a full Subsequent EIR.
• Requests the SEIR reconsider the purpose and
alternatives for the project.
• Provided alternative: Creating additional pumping
stations like what was done in the Orange County
Water District for their Ground Water Recycling
System.
• Requests SLC review Poseidon’s past unsuccessful
attempt to build a similar desal plant in Tampa Bay,
FL.
• Impacts of the desal plant, especially those
affecting marine life, will impact not only HB, but
also areas as Far as Dana Point and Palos Verde.
• Pollution of the offshore waters with brine will
severely harm the whale population and their food
source and will destroy marine life, which will result
in severe financial loss to the CA coastal fishing
industry.
P-2. Ken
Asbury

•

P-3. Kim and AJ •
Aschenbrenner
•
•

P-4. Dennis
Ashendorf

•

Purpose and Scope
of Supplemental EIR
(Section 1.4),
Alternatives (Section
5.0), Marine
Biological Resources
(Section 4.2), Ocean
Water Quality
(Section 4.3),
Socioeconomics and
Environmental
Justice (Section 4.14)
Other issues are not
within the scope of
this Supplemental
EIR (refer to Section
1, Introduction, for
information on the
scope and context of
this Supplemental
EIR).
Supports the development of the desal plant due to n/a
Orange County’s proximity to the ocean, population
growth in the coastal region, and the ongoing
drought.
The desal facility will have substantial negative
Marine Biological
consequences to the quality of life of the
Resources (Section
neighborhoods in the vicinity of the facility.
4.2)
Such desal facilities do not seem to be successful
Other issues are not
elsewhere.
within the scope of
Concerned about impacts to the local marine life.
this Supplemental
EIR (refer to Section
1, Introduction, for
information on the
scope and context of
this Supplemental
EIR).
The desal facility is necessary as a part of a robust n/a
water use strategy in a semi-arid climate and as a
response to possible climate and population
changes.
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P-5. Mary Jo
Baretich

P-6. Mary Jo
Baretich
P-7. Nolan
Bautista

P-8. Jeanine
and Joel
May 2017
Page D-14

Summary of Comments
• Requests a Subsequent EIR and not a

supplemental EIR due to the tech changes and
cumulative impacts.
• Location of the project is not ideal anymore
because the AES cooling water intake will be
abandoned by 2020.
• Requests SEIR thoroughly analyze alternative sites
where subsurface intakes are more feasible.
• Concerned with issues related to: protection of
marine life and water quality; excessive expensive
energy use; impact on local ocean recreation;
protection against seismic events; potential crosscontamination from the Ascon Toxic Waste Dump;
liquefaction; tsunami run-up; nearby fault lines;
chemical and brine discharge effects on marine life,
coastal waters, and human health; noise effects of
construction and operation on humans and wetland
wildlife; air quality degradation regarding asbestos
and lead removal during decommissioning of the
AES facility and its effect on wildlife and locals; and
environmental justice violation for residents of the
nearby mobile home park.
• Concerned that the 1mm filtering system will not
stop entrainment.
• Believes that subsurface technology is the best
alternative.
• Requests that alternative sites be proposed if the
Subsequent EIR shows that subsurface technology
can’t be used at the project site.
• Desal water is not needed because the local
Ground Water Replenishment System uses efficient
and cost worth tech.
Same as above. This person sent her concerns as
both an email and a letter.
• Believes that there is no positive outcome for the
city if the desal facility is constructed, only monetary
revenue for the operators.
• Believes there is a long-term possibility that the
facility would cost the city and property owners due
to repairs/maintenance caused by system
failures/issues at the facility.
• Heard that the desal plant in Santa Barbara will be
reactivated; does not see the need for construction
of another facility when there is already an
operational one.
• Poseidon is using very old information if they are
working off of a 7-year-old EIR.

EIR Location Where
Comments Addressed

Purpose and Scope
of Supplemental EIR
(Section 1.4);
Cumulative Projects
(Section 3.0);
Alternatives (Section
5.0); Marine
Biological Resources
(Section 4.2); Ocean
Water Quality
(Section 4.3);
Recreation (Section
4.10); Geology, Soils,
and Seismicity
(Section 4.6); Coastal
Processes (Section
4.15); Noise and
Vibration (Section
4.7); Air Quality
(Section 4.4);
Socioeconomics and
Environmental
Justice (Section 4.14)
Other issues are not
within the scope of
this Supplemental
EIR (refer to Section
1, Introduction, for
information on the
scope and context of
this Supplemental
EIR).
Same as above.
Issues are not within
the scope of this
Supplemental EIR
(refer to Section 1,
Introduction, for
information on the
scope and context of
this Supplemental
EIR).

Alternatives (Section
5.0)
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Benson

Summary of Comments
• There are more economical and less impactful

alternatives to the desal facility; HB does not need
costly water.
• HB is a very publicly used area and the effects of
the desal facility will be long lasting.
• Does not have faith in building a desal facility in HB
since many others around the world have been
closed.
P-9. Pam
Brennan

• Desal is the only way to sustain CA’s water supply

and is the most expensive.
• Exhaust all other avenues first before using desal.
• Poseidon has been trying to push their project

forward without updating their tech to the current
tech standards.
• Requests that the desal plant be demanded to run
on renewable energy.
P-10. Linda
Conn

• Is leaning towards supporting the project.
• Would like to know more of the facts so is

wondering if there will be another public meeting.

P-11. Shirley
Dettloff

• The project will help Orange County survive during

EIR Location Where
Comments Addressed

Other issues are not
within the scope of
this Supplemental
EIR (refer to Section
1, Introduction, for
information on the
scope and context of
this Supplemental
EIR).
Issues are not within
the scope of this
Supplemental EIR
(refer to Section 1,
Introduction, for
information on the
scope and context of
this Supplemental
EIR).
Issues are not within
the scope of this
Supplemental EIR
(refer to Section 1,
Introduction, for
information on the
scope and context of
this Supplemental
EIR).
n/a

drought years and conserve water.
• Importing water from N. CA is more environmentally

•

•
•

P-12. Marinka
Horack

•

damaging than desal; the Orange County Water
District supports the project as a way to reduce the
need for imported water.
HB is a good location for a desal facility because of
the existence of the AES and the infrastructure
required by the project will not impact what is
already there; impact to nearby residents is
minimal, if at all, since such conditions existed
before they lived there.
The studies conducted on subsurface intake would
be useful in creating the EIR report.
Many studies have been done that do not conclude
that major environmental damage will result from
facilities like the project.
Proposed changes and modifications to the desal
Purpose and Scope
facility are numerous and significant enough to
of Supplemental EIR
warrant a full Subsequent EIR.
(Section 1.4),
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Summary of Comments
• Requests the SEIR reconsider the purpose and
•

•

•

•

P-13. Joshua
McIntosh

•
•

P-14. Ross
Nash

•
•

•

P-15. Kirk and
Mary Nason

•
•
•

•

May 2017
Page D-16

alternatives for the project.
Provided alternative: Creating additional pumping
stations like what was done in the Orange County
Water District for their Ground Water Recycling
System.
Requests SLC review Poseidon’s past unsuccessful
attempt to build a similar desal plant in Tampa Bay,
FL.
Impacts of the desal plant, especially those
affecting marine life, will impact not only HB, but
also areas as Far as Dana Point and Palos Verde.
Pollution of the offshore waters with brine will
severely harm the whale population and their food
source and will destroy marine life, which will result
in severe financial loss to the CA coastal fishing
industry.
Poseidon just wants to make money off of the local
residents through the project.
There are better options to replenish the local water
system that is not as environmentally damaging,
does not use as much energy, and does not pollute
as much.

EIR Location Where
Comments Addressed

Alternatives (Section
5.0), Marine
Biological Resources
(Section 4.2), Ocean
Water Quality
(Section 4.3)
Other issues are not
within the scope of
this Supplemental
EIR (refer to Section
1, Introduction, for
information on the
scope and context of
this Supplemental
EIR).

Issues are not within
the scope of this
Supplemental EIR
(refer to Section 1,
Introduction, for
information on the
scope and context of
this Supplemental
EIR).
There are other more efficient and less expensive
Alternatives (Section
ways to desalinate water that should be considered. 5.0)
Poseidon’s Carlsbad plant proved mistakes were
Other issues are not
made and has incurred costs that could have been within the scope of
avoided.
this Supplemental
It is unfair that HB has not been given a chance to EIR (refer to Section
consider other desal bids that may be more efficient 1, Introduction, for
and less costly.
information on the
scope and context of
this Supplemental
EIR).
There has not been a thorough environmental
Issues are not within
impact analysis for this project.
the scope of this
HB has one of the most utilized beaches in S. CA. Supplemental EIR
Recommends that the capabilities of the current
(refer to Section 1,
water purification plant be expanded and that runIntroduction, for
off water from the river between HB and Newport
information on the
be captured for use.
scope and context of
Recommends the continued promotion of
this Supplemental
conservation and incentives to reduce water usage EIR).
in lieu of the high costs and environmental impacts
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of the desal facility.
• Poseidon has a long history of cost overruns and

mismanagement of their plants.
P-16. Patrick
O’Sullivan

• Requests a Subsequent EIR instead of a

Purpose and Scope
of Supplemental EIR
(Section 1.4);
Alternatives (Section
5.0); Cumulative
Projects (Section
3.0); Climate Change
and GHG Emissions
(Section 4.5); Coastal
Processes (Section
4.15); Geology, Soils,
and Seismicity
(Section 4.6)
Other issues are not
within the scope of
this Supplemental
EIR (refer to Section
1, Introduction, for
information on the
scope and context of
this Supplemental
EIR).
The project will raise water rates, further disrupt the Issues are not within
visual qualities of the shoreline, disrupt the peace
the scope of this
and quiet of the local neighborhood, and impact the Supplemental EIR
marine life and local environment.
(refer to Section 1,
Water produced by the desal facility is not needed Introduction, for
by HB; South County needs it so they should build it information on the
there with a better design than that proposed.
scope and context of
this Supplemental
EIR).
The project is not needed or wanted.
n/a
The information used is out of date.
The project will have a negative environmental
Issues are not within
impact and will prevent people from learning to
the scope of this
preserve natural resources.
Supplemental EIR
(refer to Section 1,
Introduction, for
information on the
scope and context of
this Supplemental
EIR).
The commercial value of 80 million larvae (the
Marine Biological
relevant entrainment number for the desal facility) is Resources (Section

Supplemental EIR and that it analyzing all the
project changes together.
• Requests the SEIR reconsider the purpose, need,
and alternatives for the project; include discussion
on the desal facility’s delivery of the produced
water; update and adequately review cumulative
impact analysis; include analysis of cumulative
GHGs and dust in air emissions analysis, sea level
rise, geological hazards, alternative intake tech,
alternative site, alternatives for discharge tech, colocation versus stand-alone operation, and the
unresolved issues brought forth by the R4RD, et al.
appeal to the Coastal Commission regarding the
project’s Coastal Development Permit.

P-17. Bruce and •
Cheryl Pulcini
•

P-18. Ann
Tarkington
P-19. Steve
Tyler

•
•
•

P-20. Dallas
Weaver

•
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•

•

•

P-21. Dallas
Weaver

•

•

•
•
•

May 2017
Page D-18

less than $100,000. The CCC’s demand for a billion
dollar intake structure to solve a $100,000 problem
is absurd.
The implicit assumption of larval survival rates
being independent of larval density (density
independence) in the mathematical models
demanded by the CCC is wrong; doubling or
halving the number of larva can have very little
impact upon ultimate fish numbers.
The CCC understands the larval density
dependence and demands the killing of a billion
white seabass larva per year at the Hubbs hatchery
in Carlsbad. But on this entrainment issue they
contradict themselves and make false assumptions
that increase the calculated impacts by huge factors
that gives them more mitigation money and power.
The wedgewire screen at 1mm opening at 25
cm/sec flow velocities won’t work for the larval fish
less than 5mm in length, which will be killed.
Recommendations for alternative to current
wedgewire screen: In aquaculture, it is common to
use drum screen filters.
Experimental work by state “experts” on discharge
modifications appeared to involve “weak” fish test
subjects.
Provides many references to scientific literature for
SLC review.
How to get junk science corrected in government?
Recommendations for the scope of the EIR revision
analysis:
o Estimate the natural “entrainment organism
losses” by natural surf filtration and tidal
pumping along the beach length calculated in
the Empirical Transport Model as part of the APF
mitigation calculation being applied.
o Estimate the adult equivalent losses required to
produce the 80 million larvae (the relevant
entrainment number for the desal facility) and for
each entrained species and compare it to how
much a commercial fisherman needs to catch to
make a living - Do we really think it’s wise to
allow the amount of fish caught in a day by a
local fisherman to prevent the development of a
desperately needed source of fresh water in our
drought-stricken area?
o Estimate the value of the entrainment losses
from commercial sales of eggs and larval from

EIR Location Where
Comments Addressed

4.2)
Other issues are not
within the scope of
this Supplemental
EIR (refer to Section
1, Introduction, for
information on the
scope and context of
this Supplemental
EIR).

Alternatives (Section
5.0), Marine
Biological Resources
(Section 4.2), Ocean
Water Quality
(Section 4.3)

Draft Supplemental EIR – PRC 1980.1 Lease Amendment
Poseidon Seawater Desalination at Huntington Beach Project

Notice of Preparation and Comments

Table D-2. Comment Summary & Location in EIR Where Comments Addressed
Comment # /
Affiliation

Summary of Comments

EIR Location Where
Comments Addressed

hatcheries around the world for large volume
sales contracts in the many millions of larvae per
shipment.
o Consider different models like “adult equivalency
loss” or like the models tied in with fisheries
recruitment data (recruitment forgone) and
correct the false assumption in the APF model
about density independent survival.
o For the alternative of the wedgewire screen,
adjust the transport part of the impact model for
the lower average age of the entrained larvae at
< 5mm.
o Correct the record on the sub-sand filtration
approaches by providing an analysis of the
ecological modification that will occur on that
sand surface from the nutrient flux from the
downward flowing water column and the
“entrained biomass” that it contains.
o Utilize actual data on the wedgewire screen
performance as a function of larval size. Check
the scientific literature for larval swimming
speeds relative to the slot velocities on the edge
wire screens.
o Depending upon the cost of the wedgewire
screens, the use of an open intake into drum
microscreen filters with return of “entrainment
organisms” to the ocean could be considered in
the scope of this analysis.
o If the hydrodynamic model meets all the
specification of 2 ppt and no one is suggesting a
tighter standard or more restrictive area limit, no
reanalysis is required.
 If the standard specifications of 2 ppt are
being reopened, all the data on salinity stress
testing in the scientific peer reviewed
literature needs to be included in the analysis.
• 8 scientific articles are referenced in the comment
letter; one additional article was submitted in
January.
P-22. Jay
A full EIR should be conducted for the project.
Purpose and Scope
Schneider
of Supplemental EIR
(Section 1.4)
P-23. Tim Noble • HB should focus on water conservation and
Ocean Water Quality
reclamation to combat the drought.
(Section 4.3),
• The brine discharge will negatively impact marine
Alternatives (Section
life and the long-term effects of continual discharge 5.0)
off the HB coast is unknown.
Other issues are not
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• Concerned about giving responsibility of HB’s water within the scope of

production to a private company and the connection
between water production and rising energy costs.
• Request considering more sustainable alternatives
that do not use as much energy.

P-24. Kathy
Abler

P-25. Penny
Elia

May 2017
Page D-20

this Supplemental
EIR (refer to Section
1, Introduction, for
information on the
scope and context of
this Supplemental
EIR).
Requests a full EIR for the project because:
Purpose and Scope
• There is no longer a need for the project because
of Supplemental EIR
OCWD has significantly expanded its GWS and
(Section 1.4),
water conservation efforts have greatly reduced the Cumulative Projects
need.
(Section 3.0)
• Include the proposed water delivery system in the
Other issues are not
EIR.
within the scope of
• There has been changes in cumulative impacts to
this Supplemental
the area.
EIR (refer to Section
1, Introduction, for
information on the
scope and context of
this Supplemental
EIR).
• Requests a Subsequent EIR, not a Supplemental
Purpose and Scope
EIR, that focuses solely on intake and discharge
of Supplemental EIR
modifications and that all changes be analyze
(Section 1.4);
together in one document:
Alternatives (Section
o SEIR should reconsider the purpose and
5.0); Cumulative
alternatives for the project, i.e. how they have
Projects (Section
changed and how they will change, especially
3.0); Air Quality
since the expansion of the OCWD GWRS, the
(Section 4.4); Coastal
proposed La County GWRS, and increased
Processes (4.15);
water conservation in Orange County even as
Geology, Soils, and
the local economy and population continues to
Seismicity (Section
grow.
4.6), Project
o Requests the SEIR include discussion of
Description (Section
delivery of the product water, i.e. location of new 2.0), Marine
delivery pipelines and method of putting water
Biological Resources
into the groundwater basin.
(Section 4.2)
o Requests cumulative impacts be analyzed in
Other issues are not
SEIR, especially air emissions, since nearby
within the scope of
proposed developments have changed.
this Supplemental
o Project proposal needs to be thoroughly
EIR (refer to Section
analyzed for threats from sea level rise, tsunami 1, Introduction, for
run-up, storm surge, earthquakes, and other
information on the
geological disturbance.
scope and context of
o Requests analysis of the need of the project and this Supplemental
alternatives to meet the need.
EIR).
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• Requests analysis of alternative intake and

P-26. Bill
McCarty
P-27. Jason
Pyle

P-28. Jason
Pyle

discharge tech.
• Requests analysis of alternative sites for the
project.
• Co-location versus stand-alone operation: How will
Poseidon meet the standard for using the best
technology available to minimize intake and
mortality of marine life if they operate the facility
before that technology is installed?
An EIR addendum is not sufficient due to the age of
the existing EIR and the potential environmental
impacts of the desal facility.
• A new EIR should be required because since the
last EIR and SEIR was completed, significant
changes have taken place in the immediate area:
o Development of new projects in the vicinity of the
project site.
o Completion of the new water reclamation system
at the HB/Fountain Valley Sanitation Facilities.
o Need for water produced by Poseidon is now
questionable.
• Poseidon’s original noise study is inadequate and
fails to identify the effects on the local area’s natural
environment and wildlife:
o Focused on complying with LORS only and
failed to clearly identify the “actual” noise
production.
o Scott Maloni (Poseidon Resources) confirms the
assertion that the SEIR and Noise study only will
be confined to the limits established in the City’s
Noise Ordinance.
o Failed to identify the endangered wildlife in the
area in the SEIR and how it will be affected by
noise.
o Continuously failed to identify the cumulative
effects of two major industrial projects
simultaneously building and operating at the
same location.
o Failed to apply the same principles that the CEC
has identified as the criteria for a possible CEQA
violation.
(Attached letter from Jason Pyle to Ricky Ramos,
Senior Planning Specialist at the HB Dept. of Planning
and Building regarding the previous DEIR)
• Section 4.5 “Noise” of the SEIR is incorrect in its
findings and thus its “Summary of Impacts” is
incomplete and wrong since it failed to address

Draft Supplemental EIR – PRC 1980.1 Lease Amendment
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Purpose and Scope
of Supplemental EIR
(Section 1.4)
Purpose and Scope
of Supplemental EIR
(Section 1.4),
Cumulative Projects
(Section 3.0), Noise
and Vibration
(Section 4.7)
Other issues are not
within the scope of
this Supplemental
EIR (refer to Section
1, Introduction, for
information on the
scope and context of
this Supplemental
EIR).

Noise and Vibration
(Section 4.7)
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P-29. Jason
Pyle

P-30. Merle
Moshiri

May 2017
Page D-22

Summary of Comments

these issues:
o Failed to correctly quantify existing ambient
noise levels in the project area.
o Failed to identify and take into account the
effects of the dramatic difference between the
current ambient noise levels at night and the
proposed project noise levels at night.
o Failed to acknowledge the guidelines set forth in
CEQA Section 21000. SEIR should have listed
the project as a “SIGNIFICANT
ENVIRONMENTAL IMPACT” due to Significant
changes in Ambient Noise Levels.
• Simple solution is to require that the proposed
project develop mitigation measures that will reduce
any and all noise levels to a dBA level no greater
then the Lowest Current Ambient Levels of Noise
for day and night.
(Attached letter from Scott Maloni of Poseidon to HB
City Council regarding Jason Pyle’s concerns about
Poseidon’s noise study)
• Was aware that Jason Pyle’s concerns with the
noise study regarded the time of day in which noise
sampling was conducted and the use of the noise
ordinance standard of 50 dBA Leq for nighttime
noise as a benchmark for noise attenuation design
purposes.
• Poseidon committed to the following measure to
address Pyle’s concerns:
o Conducting an additional noise study at the
project design stage when more detailed
information on pump specifications and
configurations were available and conducting
sound level sampling at around 3am.
o Attenuating project-generated noise to avoid a
perceptible increase in noise at the nearest
residential property, but allowing up to a 5 dBA
increase above the calculated nighttime ambient
noise levels at the nearest property line.
Requests a new EIR since the area has changed:
• Cumulative impacts from new proposed projects in
the vicinity of the project will be detrimental to local
residents, e.g. air pollution impacts to the nearby
residential area and nearby schools.
• Concerned about impacts to local wetlands and the
Magnolia Marsh (i.e., noise and lighting impacts on
breeding birds in the Marsh) and the effects of
annual King Tides, sea level rise, tsunamis, and the

EIR Location Where
Comments Addressed

Noise and Vibration
(Section 4.7)

Purpose and Scope
of Supplemental EIR
(Section 1.4);
Cumulative Projects
(Section 3.0); Air
Quality (Section 4.4);
Noise and Vibration
(Section 4.7);
Aesthetics, Light, and
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Newport/Inglewood Faultline.

Glare (Section 4.8);
Coastal Processes
(Section 4.15)
Other issues are not
within the scope of
this Supplemental
EIR (refer to Section
1, Introduction, for
information on the
scope and context of
this Supplemental
EIR).
Poseidon has not addressed or proposed solutions Cumulative Projects
to the potential impacts of the old equipment at the (Section 3.0)
Edison Power Plant on the ocean.
Other issues are not
Lack of information regarding the delivery of
within the scope of
product water.
this Supplemental
Believes that if other areas need water, the desal
EIR (refer to Section
facility should be built there.
1, Introduction, for
Does not see the need for the project since HB and information on the
Fountain Valley do not need the water.
scope and context of
Poseidon has not addressed how they would
this Supplemental
maintain the infrastructure for the continued delivery EIR).
of the current water from the area’s natural
aquafilter.
Poseidon has not addressed potential crosscontamination from the Ascon Toxic Waste Dump
to the desal plant.
Poseidon’s has a history of permit violations at their
Florida and Carlsbad facilities.
States that a CA Coastal Commission staffer, Tom Marine Biological
Luster, who handles ocean intake issues, has been Resources (Section
providing false information to the public by trying to 4.2)
maintain that entrainment is a significant issue
Other issues are not
when studies show that it is not a significant issue. within the scope of
Included a forwarded email from researchers
this Supplemental
stating that Tom Luster misrepresented their results EIR (refer to Section
and conclusions in a study, titled “Dramatic declines 1, Introduction, for
in coastal and oceanic fish communities off
information on the
California” published in the journal Marine Ecology scope and context of
Progress Series that concludes that it is not
this Supplemental
reasonable to attribute nearshore and offshore fish EIR).
population decline to the impact of coastal
development or nearshore power-plant intakes. The
researchers point out that large-scale ocean
forcing, rather than local coastal processes such as
power plant water intakes, are driving the observed

• The need for the project has not been established.

P-31. Dorothy
Maruyama

•

•
•
•
•

•

•

P-32. Dallas
Weaver

•

•
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fish population changes and that Tom Luster
claimed the opposite when citing their research.
(Reprint of the published article was included in the
forwarded email.)
Scoping Meeting Comments – December 15, 2016
M-1. F.
Does not want the desalination facility to be
Adelman
constructed.
M-2. P. Kabre
Would like to know the impact of the brine released
back into the ocean on the local beaches and marine
life.
M-3. L.
Marcovici
M-4. Richard
Armendariz

M-5. Suzanne
Dehritz

M-6. Michael
Wellborn

May 2017
Page D-24

EIR Location Where
Comments Addressed

n/a

Marine Biological
Resources (Section
4.2), Ocean Water
Quality (Section 4.3)
Would like to know if the intake or outflow from the
Coastal Processes
desal facility will affect local ocean currents.
(Section 4.15)
• Changes to the original project necessitate that a
Purpose and Scope
full EIR, not a Supplemental EIR based solely on
of Supplemental EIR
the intake/discharge modifications, be developed.
(Section 1.4),
• Piecemealing the EIR is not allowed under CEQA.
Alternatives (Section
• OCWD, Orange County Water District should
5.0)
prepare a separate EIR for the water delivery
Other issues are not
system.
within the scope of
• All changes should be analyzed together in one
this Supplemental
subsequent EIR.
EIR (refer to Section
• The SEIR needs to reconsider the purpose and
1, Introduction, for
alternatives for the project.
information on the
• CA regulations regarding desalination plants makes scope and context of
subsurface intake mandatory.
this Supplemental
• Case of Poseidon vs. Tampa Bay: Poseidon said
EIR).
they would be able to deliver 25 million gal of fresh
water a day, but they weren’t able to because they
had to stop the pumps every 2 hours to backflush
marine life from the screens. Poseidon ended up
filing for bankruptcy and walked away from the
project, leaving the local water company millions of
dollars in debt. The same will happen for this
project.
• Concerned that Poseidon is not invested in the
Alternatives (Section
health of the local beach.
5.0)
• Poseidon does not want to do subsurface intake
because it’ll cost them $1.5 billion more.
• Beaches cannot be manufactured; would like the
SLC to keep this in mind when making decisions.
• There has been a history of bad science,
Climate Change and
conjecture, and outlandish ideas associated with
GHG Emissions
this project.
(Section 4.5),
• Concerned that the lease amendment will approve Alternatives (Section
a project that will harm the fragile and highly valued 5.0)
coast, will continue to contribute to adverse climate Other issues are not
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•

•
•

M-7. Scott
Smith

•
•

•

M-8. Dallas
Weaver

•

•

•

•

M-9. Richard
Fancher

•

impacts due to the high energy intensity required for
the facility operation, will overload the community
with exorbitant costs, and that has unnecessary
aspects that other solutions could provide.
Requests that the SLC consider an alternative to
abandon the existing lease and terminate the use of
the existing intakes or future intakes for Poseidon.
Believe that privatizing water is bad policy.
Encourage the SLC to take a broader viewpoint in
the reviewing process.
Hope that quality science will be utilized in analyses
and not the weaker science that Poseidon has
brought forth in the past.
Requiring the water intake to not be subsurface is
detrimental to the environment.
Instead of just adding the screens and having the
intake go from the beach from the front all the way
out to the environment, consider having the intakes
start from where the pipes are now and bringing the
subsurface water from there.
Analysis needed to cover the fact that the 2nd
deadliest earthquake in CA history occurred right
where the intake pipes are proposed to be located.

EIR Location Where
Comments Addressed

within the scope of
this Supplemental
EIR (refer to Section
1, Introduction, for
information on the
scope and context of
this Supplemental
EIR).

Alternatives (Section
5.0); Geology, Soils,
and Seismicity
(Section 4.6)
Other issues are not
within the scope of
this Supplemental
EIR (refer to Section
1, Introduction, for
information on the
scope and context of
this Supplemental
EIR).
The commercial value of 80 million larvae (the
Marine Biological
relevant entrainment number for the desal facility) is Resources (Section
less than $100,000. The CCC’s demand for a billion 4.2)
dollar intake structure to solve a $100,000 problem Other issues are not
is absurd.
within the scope of
The implicit assumption of larval survival rates
this Supplemental
being independent of larval density (density
EIR (refer to Section
independence) in the mathematical models
1, Introduction, for
demanded by the CCC is wrong; doubling or
information on the
halving the number of larvae can have very little
scope and context of
impact upon ultimate fish numbers.
this Supplemental
The wedgewire screen at 1mm opening at 25
EIR).
cm/sec flow velocities won’t work for the larval fish
less than 5mm in length, which will be killed.
Existing entrainment is insignificant at only a few
hundred kilos a year in biomass. The wedgewire
proposal is just a waste of economic resources.
Concerned with the privatization of water, is one of Air Quality (Section
the most important public policy issues facing CA
4.4), Marine
now and in the future. Poseidon seems to try to
Biological Resources
create a more political environment surrounding
(Section 4.2),
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M-10. Mandy
Sackett

May 2017
Page D-26

Summary of Comments

EIR Location Where
Comments Addressed

water privatization and try to make favorable
connection with people on state and local boards
and commissions. They have never
comprehensively answered all the questions they
were asked.
• It does not make economic sense to pursue a
project that will incur costs that are projected to be
between 2 to 5 times what other water supply costs
are when we should focus on smart, sound water
conservation policy.
• Environmentally sound water policy includes
considering wastewater solutions. Currently, we are
only capturing 10 to 15% of wastewater to re-purify
it.
• Desalination should only be considered after other
water capacity and capability solutions have been
considered.
• Other issues include impacts to air quality and bio
resources. The subsurface intakes are a destructive
proposal that Poseidon has admitted is too
expensive – this is not smart public policy.
Topics for further analysis:
• Project objectives for the 2005 and 2010 project
proposals have already been partially fulfilled by
conservation measures and wastewater recycling –
the need for water has decreased drastically in
Orange County, especially due to the Water
District’s GWRS.
• LA County and the Metropolitan Water District are
also planning indirect potable reuse system that will
replenish LA and Orange County groundwater
basins, which further decreases the need to
desalinate water.
• For Poseidon’s Carlsbad facility, during recordbreaking drought conditions, the San Diego County
Water Authority had to dump stored Poseidon water
desalinated produced by the Carlsbad facility into
the San Vicente Reservoir because of lack of
immediate demand. Then they had to dump the
water from the reservoir into a lake because of lack
of demand.
• It is now being proposed that the desalinated water
be injected into groundwater storage sites instead
of going directly into use as originally proposed.
• Other nearby foreseeable projects necessitate more
cumulative impacts analysis.
• New info related to sea level rise is available since

Alternatives (Section
5.0)
Other issues are not
within the scope of
this Supplemental
EIR (refer to Section
1, Introduction, for
information on the
scope and context of
this Supplemental
EIR).

Purpose and Scope
of Supplemental EIR
(Section 1.4),
Cumulative Projects
(Section 3.0), Coastal
Processes (Section
4.15), Alternatives
(Section 5.0), Marine
Biological Resources
(Section 4.2)
Other issues are not
within the scope of
this Supplemental
EIR (refer to Section
1, Introduction, for
information on the
scope and context of
this Supplemental
EIR).
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•
•

•

•

•

M-11. Staley
Prom

•

•

•

the 2010 proposal – the project site needs to be
analyzed for threats from sea level rise, tsunami
runoff, and storm surge.
Project purpose and alternative should be analyzed
in the SEIR.
SEIR should consider feasibility of alternatives,
including subsurface wells, and alternative project
sites (especially due to the eventual abandonment
of the AES cooling water intake). Including
alternative site analysis under the “No Project
Alternative” is inadequate.
SEIR must review whether alternatives would
minimize cumulative impacts from developing the
facility at that site.
Analysis needs to be done on why Poseidon is
proposing to use pressurized diffusers when they
have argued in the past that this tech entrains and
kills marine life.
A Supplemental EIR is not sufficient to evaluate all
the changes to the project comprehensively.
Environmental review must be conducted for the
entire project and encompass all changes to the
project and new info. These changes require a full
subsequent EIR, not a Supplemental EIR,
especially due to significant changes in
circumstances, such as:
o Product water delivery system has changed and
its impacts to groundwater.
o Changes in water demand and supply like what
Mandy Sackett discussed.
o New water demand projections from OCWD
show significantly reduced demand, which
undermines the need for the project and should
be analyzed.
o New info regarding the Poseidon Carlsbad plant
must be considered since they have been cited
for multiple permit violations, which gives rise to
a need for stricter monitoring mitigation and
cease and desist condition provisions.
Changes do not only apply to the intake/outtake
components, but also to the project’s water delivery
plans. These changes raise new concerns
regarding impacts to the community from
construction or impacts to groundwater.
Under CEQA, a project includes the whole of an
activity, so the product water delivery system, a
critical component of the entire project, not a
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Purpose and Scope
of Supplemental EIR
(Section 1.4), Project
Description (Section
2.0)
Other issues are not
within the scope of
this Supplemental
EIR (refer to Section
1, Introduction, for
information on the
scope and context of
this Supplemental
EIR).
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M-12. Mary Jo
Baretich

Summary of Comments

•

•

•

•
•

•
•
•

M-13. Clay
Dominguez

foreseeable consequence, must be reviewed
together with the intake/outtake modifications so
that project segmentation cannot occur.
Concerned about impacts to marine life due to the
use of the proposed intake/outtake tech as opposed
to subsurface tech.
Concerned about the impact of noise and vibration
occurring 24/7 from the pumps on nearby wetlands,
birds, and animals.
Project location is not the best site available since
the cooling water intake will be abandoned by AES
in 2020 – SEIR needs to analyze alternative sites
where subsurface tech may be more feasible or
preferred.
Requests a Subsequent EIR, not a Supplemental
EIR.
Cumulative impacts from foreseeable projects will
impact residents’ health and quality of life, traffic,
parking, noise, dust, nighttime lighting, air pollution,
asbestos and other chemical releases, etc.
Possibility of lead-based cross-contamination from
the demolition of any of the AES tank areas.
Concerned with project site being located on area
susceptible to earthquakes.
Concerned about impacts to local animals and the
nearby wetlands conservancy center, humane
society, mobile home parks, RV parks, and people
to the north where prevailing winds can bring the
harmful air pollution – it is an environmental justice
issue.

• Concerned with project site being located on area

susceptible to earthquakes.
• Requests a full EIR, not a Supplemental EIR.
• Concerned about the effects of pumping the

product water into a ground basin.
• Once the SEIR is completed, HB should ultimately

be able to decide whether or not the desal facility
can be built.

May 2017
Page D-28
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Comments Addressed

Marine Biological
Resources (Section
4.2); Noise and
Vibration (Section
4.7); Alternatives
(Section 5.0);
Purpose and Scope
of Supplemental EIR
(Section 1.4);
Cumulative Projects
(Section 3.0); Air
Quality (Section 4.4);
Transportation
(Section 4.11);
Aesthetics, Light, and
Glare (Section 4.8);
Geology, Soils, and
Seismicity (Section
4.6); Socioeconomics
and Environmental
Justice (Section 4.14)
Other issues are not
within the scope of
this Supplemental
EIR (refer to Section
1, Introduction, for
information on the
scope and context of
this Supplemental
EIR).
Geology, Soils, and
Seismicity (Section
4.6), Purpose and
Scope of
Supplemental EIR
(Section 1.4)
Other issues are not
within the scope of
this Supplemental
EIR (refer to Section
1, Introduction, for
information on the
scope and context of
this Supplemental
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M-14. Conner
Everts

M-15. Joe
Greener

M-16. Shawn
Thompson

Summary of Comments

EIR Location Where
Comments Addressed

EIR).
• Demand for water, and therefore the project, has
Purpose and Scope
dropped substantially, especially as a result of the of Supplemental EIR
LA County and Carson facility and the Metropolitan (Section 1.4)
Water District project.
Other issues are not
• Requests a Subsequent EIR, not a Supplemental
within the scope of
EIR.
this Supplemental
• Recommends reducing demand before considering EIR (refer to Section
desalination.
1, Introduction, for
information on the
scope and context of
this Supplemental
EIR).
• The water intake tech in the 2005 EIR was
Project Description
challenged by R4RD because they believed it was (Section 2.0),
reasonably foreseeable that the cooling water
Cumulative Projects
intake was going to be prohibited, to which
(Section 3.0)
Poseidon, the City, and the court disagreed and
Other issues are not
called speculative. The first subsequent EIR in 2010 within the scope of
was required because it ended up being true.
this Supplemental
• R4RD commented on the 2010 EIR saying that the EIR (refer to Section
Ocean Plan Amendment was in the works and that 1, Introduction, for
it was reasonably foreseeable that that intake would information on the
not be allowed anymore, to which it was argued
scope and context of
was also speculative but ended also being true.
this Supplemental
• Changes to the project include: intake/discharge
EIR).
tech, new developments in the area, and the
proposed product water delivery system.
• Not speaking for the HB Environmental Board – is
Project Description
speaking for herself.
(Section 2.0),
• Topics not being considered that should:
Socioeconomics and
o If water from the wastewater plant is brought in
Environmental
after co-location, there will not be enough flow,
Justice (Section
so pumping will be required, which will result in
4.14), Coastal
emissions.
Processes (Section
o Where Poseidon proposes to bring in the
4.15), Hazards and
wastewater and how they’re getting it there.
Hazardous Materials
• Questions that should be answered:
(Section 4.9),
o How soon will Poseidon use the outfall pipes and Cumulative Projects
what is the lifespan of the pipes when they were (Section 3.0)
first constructed?
Other issues are not
o If the ends of the outfalls are modified, will those within the scope of
welds hold?
this Supplemental
o Will there now be a need for constant
EIR (refer to Section
maintenance of the outfalls?
1, Introduction, for
o Who will check for breaches to the outfall pipes information on the
and who will repair them? Is there any motivation scope and context of
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•

M-17. Gerry
Brown

•
•

•

•

M-18. Armida
Brashears

•
•

•

•

•

May 2017
Page D-30

for Poseidon to do those repairs?
o What are the impacts if the diffusers no longer
work? Would it close the beach?
o What is the economic impact to the City and
State?
o Is sea level rise considered when talking about
the integrity of the outfalls?
o Has there been discussion on flooding that might
be caused by sea level rise?
o Are there any chemicals on-site that might be
released as a result of sea level rise or flooding?
If ocean outfalls were considered impractical in the
2010 subsequent EIR, why is this being
considered?
Concerned about cumulative impacts.
Requests a full subsequent EIR due to changes in
land use, project need/water demand, new
statewide desal policies.
Analysis should discuss the purpose and need of
the project, especially since locals have conserved
24-27% of the water supply.
Requests greater effort in the analysis of
alternatives for slant wells or subsurface wells.

EIR Location Where
Comments Addressed

this Supplemental
EIR).

Purpose and Scope
of Supplemental EIR
(Section 1.4),
Alternatives (Section
5.0)
Other issues are not
within the scope of
this Supplemental
EIR (refer to Section
1, Introduction, for
information on the
scope and context of
this Supplemental
EIR).
Desal is not critical for HB.
Climate Change and
Improvements to the local water system
GHG Emissions
infrastructure and the availability of other sources of (Section 4.5), Ocean
water has provided a lot more potable water, so
Water Quality
with the costs of the desal facility, it doesn’t make
(Section 4.3)
sense to build it.
Other issues are not
The project will result in high energy use for its
within the scope of
operation, which leads to high levels of GHG
this Supplemental
emissions and negative impacts to the CA coastal EIR (refer to Section
ecosystem.
1, Introduction, for
Discharge of the brine will increase the occurrence information on the
of rashes after exposure to ocean water with
scope and context of
increased salinity, which will harm HB’s reputation this Supplemental
as Surf City.
EIR).
Requests that SLC look critically at all the
documentation Poseidon is offering since they have
never fully met their requirements throughout the
process of getting their project approved.
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M-19. Susan
Jordan

Summary of Comments

• Supports a Subsequent EIR, not Supplemental EIR, Purpose and Scope

•
•

•

•

•

M-20. Dan
Kalmick

•
•

•

•

M-21. Bruce
Wareh

EIR Location Where
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•

which doesn’t achieve the objectives and is not
legal.
The project will decide the future of desal in CA.
Throughout the years, Poseidon has tried to get
away with not complying with every regulation
possible. They begged the State Water Board to not
have to go back and do subsurface intake at the
Carlsbad facility after the water cooling was
phased-out even though they knew the possibility of
this happening and even though it was in their
contract that it was possible. They promised to
comply with the policy at HB but now is trying
everything to not comply.
Will forward a recent article from Water Deeply in
which Mr. Maloni of Poseidon made comments that
said that if the State ultimately insists on subsurface
intakes since that’s what the policy calls for, the
project will be dead and that he has no intention of
considering an alternative site.
Public amendable to sequencing, not a permanent
streamlining agreement as was issued in a press
release by Poseidon after SLC issued an MOU that
was a sequencing document.
The State has said that if this project is denied, it
send a message that desal is dead in CA, but it’s
just the opposite. It sends the message that if you
don’t do subsurface intakes, you will have a harder
time getting your project approved, and if you do
subsurface intakes, the State will be supportive
when there’s demonstrated need.
Speaking as a resident, not as a member of the HB
Planning Commission.
Updates to the general plan and new FEMA maps
show that the project area will be underwater in
2050 and 2100. Hopes that this be evaluated as
part of the significant impacts of placing a structure
in the flood plain for a 100-year flood.
The mitigation measure for this was initially
revetment for shielding, but the Coastal
Commission said that won’t be done anymore.
A subsequent EIR is appropriate and needed
because the project has changed a great deal.

of Supplemental EIR
(Section 1.4),
Alternatives (Section
5.0)
Other issues are not
within the scope of
this Supplemental
EIR (refer to Section
1, Introduction, for
information on the
scope and context of
this Supplemental
EIR).

Coastal Processes
(Section 4.15),
Purpose and Scope
of Supplemental EIR
(Section 1.4)
Other issues are not
within the scope of
this Supplemental
EIR (refer to Section
1, Introduction, for
information on the
scope and context of
this Supplemental
EIR).
Concerned about the impacts of increased salinity Ocean Water Quality
in the ocean as a result of the brine, especially how (Section 4.3)
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this might cause an increase in the presence of
stingrays and jellyfish that can scare tourists away,
causing HB to loss revenue through sales taxes.
Will Poseidon be responsible for any damage to HB
visitors and loss of revenue?
• The increase in salinity will attract more larger or
more dangerous fish to the area, which will
negatively impact the surfing and tourism industries.
M-22. Bruce
Wareh
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Other issues are not
within the scope of
this Supplemental
EIR (refer to Section
1, Introduction, for
information on the
scope and context of
this Supplemental
EIR).
• HB doesn’t need water – the project will be
Coastal Processes
providing emergency water. However, water from
(Section 4.15)
the desal facility will not be available in an
Other issues are not
emergency because power will be the first to go out within the scope of
in an emergency and the facility relies on it to
this Supplemental
create the product water.
EIR (refer to Section
• The facility will be inundated if sea level rises and
1, Introduction, for
the berms proposed in the original plan won’t
information on the
handle that.
scope and context of
this Supplemental
EIR).
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ATTACHMENT A: PROJECT DESCRIPTION
Huntington Beach Desalination Plant Outfall/Intake Modifications and
General Lease — Industrial Use (PRC 1980.1) Amendment
1.0

PROJECT LOCATION AND BACKGROUND

In 2010, the City of Huntington Beach (City), as lead agency under the California
Environmental Quality Act (CEQA), certified a Final Subsequent Environmental Impact
Report (Subsequent EIR; State Clearinghouse No. 2001051092) that evaluated the
environmental impacts of and alternatives to the construction and operation (both colocated and long-term, stand-alone) by Poseidon Resource Corporation of the Seawater
Desalination Project at Huntington Beach (HB Desalination Plant). This proposed 50million-gallon-per-day (MGD) desalination plant is located at 21730 Newland Street in
Huntington Beach, Orange County, adjacent to the AES Huntington Beach Generating
Station (HBGS). Offshore components of the once-through cooling (OTC) system
associated with the upland HBGS are a 14-foot-diameter seawater intake pipeline
extending approximately 1,650 feet offshore and a 14-foot-diameter discharge (outfall)
pipeline extending about 1,500 feet offshore (Figures 1 and 2).
The existing HBGS intake and outfall pipelines lie offshore of Huntington Beach State
Park on approximately 11.78 acres of tide and submerged (sovereign) land under the
jurisdiction of the California State Lands Commission (CSLC). In October 2010, the
CSLC approved an amendment to CSLC Lease No. PRC 1980.1, a General Lease —
Industrial Use issued to AES Huntington Beach LLC, to include Poseidon Resources
(Surfside) LLC (Poseidon) as a Co-Lessee (Calendar Item 62, October 29, 2010) that
was fully executed on July 26, 2011. The Lease amendment, similar to the City’s Project
approval, included operation of the Huntington Beach Desalination Plant under colocated and stand-alone scenarios.
•

Co-located. The HB Desalination Plant would use seawater withdrawn from the
ocean by HBGS for OTC, purify it using reverse osmosis (RO) technology, blend
and dilute brine-concentrated seawater with remaining HBGS cooling water, and
discharge the combined flow to the ocean via the offshore HBGS outfall.

•

Stand-alone. If AES ends OTC at HBGS (scheduled to occur by December 31,
2020), Poseidon would withdraw seawater and discharge brine-concentrated
seawater through the existing intake and outfall without HBGS OTC flows. The
CSLC’s lease also requires that AES’s lease obligations be assigned to Poseidon.

In July 2016, Poseidon applied to the CSLC to amend Lease No. PRC 1980.1 to modify
the existing intake and outfall structures within the Lease area (the Project). Poseidon’s
application proposed two “technology enhancements” to the Lease area:
•

Modification of the offshore terminus of the seawater intake line with 1-millimeter
(mm) wedgewire screens with a through-screen velocity 0.5 feet/second or less
to reduce potential entrainment and minimize impingement (Figure 3);

•

Modification of the offshore terminus of the seawater discharge line by addition of
a multiport seawater diffuser (Figure 4).
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Figure 1.

Project Location

Source: CSLC (2010). (Note: OHWL = Ordinary High Water Line.)
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Figure 2.

November 18, 2016

General Schematic of the Layout of the HGBS Intake/Outfall Towers

ONSHORE
OFFSHORE

Source: Poseidon (2016)
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Figure 3.

Conceptual Plan and Section Views of Proposed 1-mm Offshore Wedgewire Screens

Source: Poseidon (2016)
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Figure 4.

Conceptual Design of Proposed Diffuser to be Added to Top of HBGS Discharge Tower

Source: Poseidon (2016)
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According to Poseidon, these modifications are designed to enhance marine life
protection and comply with requirements of the State Water Resources Control Board
(SWRCB) Amendment to the Water Quality Control Plan for the Ocean Waters of
California (Ocean Plan) Addressing Desalination Facility Intakes, Brine Discharges, and
the Incorporation of Other Non-substantive Changes (Desalination Amendment). (The
proposed modifications would be in addition to Poseidon’s stated intent to reduce the
HB Desalination Plant’s long-term, stand-alone operation source-water requirements to
an average annual volume of approximately 106.7 MGD [30 percent less source water
than the 152 MGD evaluated in the City’s 2010 Subsequent EIR]).
Table 1 summarizes key events that have occurred since 2010, when the City certified
the Subsequent EIR and approved the HB Desalination Plant and the CSLC amended
Lease No. PRC 1980.1 authorizing use of the HBGS intake and outfall for desalination.
Table 1.

Key Events since the CSLC’s 2010 Lease Amendment Approval

February The Santa Ana Regional Water Quality Control Board (RWQCB) approved
2012
Order No. R8-2012-0007, National Pollutant Discharge Elimination System
(NPDES) Permit No. CA8000403, which permits the HB Desalination Plant’s
use of the HBGS existing seawater intake and discharge facilities. This
NPDES Permit expires in February 2017.
May 2015 The SWRCB’s 2015 adopted Desalination Amendment affirmed the RWQCBs’
authority to determine, on a project- and site-specific basis, compliance of
desalination plants with California Water Code section 13142.5, subdivision
(b), which requires projects to use the best available site, design, technology
and mitigation measures feasible to minimize the intake and mortality of all
forms of marine life. The Desalination Amendment establishes subsurface
intake as a preferred seawater desalination intake technology where feasible.
If a subsurface intake is not feasible, surface water intakes must be equipped
with screens with 1 mm or smaller screen slots and designed to achieve
through-screen velocities of 0.5 feet/second or less. For discharges of RO
concentrate from seawater desalination facilities, the Desalination Amendment
establishes the following preferred technologies: (1) commingling with treated
municipal wastewater, and (2) multiport brine diffuser.
September Poseidon submitted Coastal Development Permit Application No. 9-15-1731
2015
to the California Coastal Commission (CCC) to build and operate the HP
Desalination Plant.
November An Independent Scientific Technical Advisory Panel (ISTAP), convened by
2015
CCC staff and Poseidon at the direction of the CCC in November 2013,
released a final report that concluded that subsurface intake technologies at
the HB Desalination Plant site location were infeasible.
March and In March, Poseidon applied to the Santa Ana RWQCB for a determination that
June 2016 the HB Desalination Plant’s amended project description complies with the
Desalination Amendment and Water Code section 13142.5, subdivision (b). In
June, Poseidon submitted an application to the RWQCB to amend and renew
NPDES Permit No. CA8000403.
July 2016 Poseidon submitted an application to the CSLC to amend Lease No. PRC
1980.1 (discussed above).
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The CSLC, CCC, and Santa Ana RWQCB staffs signed an Interagency
Agreement that sets forth a “process and sequence of their respective
agency’s action on the Poseidon Project, which each deem to be consistent
with their respective statutory and regulatory permitting authority.”

PROJECT DESCRIPTION

The following summarizes proposed facility modifications to the intake and outfall
pipelines for both co-located and stand-alone operations.
2.1

Co-Located Operations

Pursuant to the SWRCB (2010) adopted statewide policy on the use of coastal and
estuarine waters for power plant cooling (OTC Policy), the HBGS is scheduled to
discontinue OTC by December 31, 2020. During any co-located operations, the HB
Desalination Plant would obtain its source water from the effluent stream of the HBGS.
In order to comply with the Desalination Amendment receiving water limits of
approximately 35.5 parts per thousand (ppt) at the Brine Mixing Zone of 328 feet,
approximately 296 MGD of wastewater is required from the HBGS to meet Project
intake and discharge needs. Since HBGS does not always discharge 296 MGD of
wastewater, Poseidon proposes to add a multiport diffuser to the existing discharge
tower to meet the Desalination Amendment receiving water salinity limits.
Characteristics of the diffuser are as follows.
•

The diffuser would have six fixed ports: four 42-inch-diameter and two 30-inchdiameter. The number and diameter were selected to produce an initial discharge
velocity of about 10 feet/second for either co-located or stand-alone operation.

•

The horizontal angles between the 42-inch and 30-inch ports would vary from 30
to 45 degrees to provide flow separation for entrainment of ambient ocean water
into each discharge jet and to fit the pipes into the available space.

•

The ports would be inclined upward at 47 degrees to help prevent the brine from
sinking immediately after discharge, by providing a longer arched flow path,
allowing for more dilution prior to the brine interacting with the sea floor, and
resulting in greater dissipation of discharge velocity.

•

The diffuser modification would occupy the same physical space after the diffuser
cap is placed on top of the existing discharge tower and the existing tower is
lowered to maintain the existing height of the discharge tower with the diffuser
cap.

•

During installation of the diffuser, existing riprap surrounding the discharge tower
would be side-cast and replaced after construction (the footprint of the riprap
area would increase by approximately 4,000 square feet).

Under the co-located operating scenario, all six ports of the multiport diffuser would
allow for the HBGS’ currently permitted discharge of up to 387 MGD of seawater. With
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the Project and HBGS operating during co-located operation while running all
operational pumps and with all diffuser ports open, the initial discharge velocity would
be approximately 10.8 feet/second. According to Poseidon, the multiport diffuser would
reduce the salinity in the concentrated seawater discharged by the Project to no more
than 2 ppt above ambient within 328 feet (100 meters) of the discharge point, thus
complying with the Desalination Amendment requirements for receiving water salinity.
2.2

Stand-Alone Operation

When OTC operations are terminated at HBGS, the Project’s intake system would be
modified to operate under permanent stand-alone conditions. Prior to the permanent
stand-alone conditions, Poseidon would retrofit the existing seawater intake pipeline
with the offshore 1 mm wedgewire screen manifold that, according to Poseidon, would
achieve a through-screen velocity of 0.5 feet/second or less, in accordance with
requirements of California Ocean Plan Section III.M.2.d(1)(c). The potential offshore
wedgewire screen intake modifications would add a 91-inch-diameter cylindrical
wedgewire screen to the existing HBGS intake tower for an overall screen length of 26
feet and an effective screen area of approximately 105 inches, which would increase
the size of the intake facilities.
Permanent stand-alone operations will also involve modification of the multiport diffuser
that was placed on the outfall for co-located operations. The four, 42-inch nozzles on
the diffuser will be sealed off, leaving only the two 30-inch nozzles available for the
Project’s long-term stand-alone discharge (approximately 56.7 MGD). The long-term
stand-alone Project operation initial discharge velocity would be 10 feet/second.
According to Poseidon, the modification to the engineered diffuser will continue to
comply with Desalination Amendment requirements that receiving water salinity not
exceed 2 ppt above ambient at a distance of 328 feet (100 meters) of the point where
seawater desalination RO concentrate is discharged, and, based on the trajectory of the
diffuser discharges, the brine discharges would not interact with the ocean floor until the
plume velocities have been substantially reduced.
2.3

Project Equipment and Schedule

In-water construction of the wedgewire screen intake and diffuser system would occur
from a derrick barge moored over the ends of the intake and discharge pipelines,
located approximately 1,840 feet and 1,500 feet offshore, respectively. Work offshore
would be limited to these areas and transit routes to and from the Port of Long Beach.
Under Poseidon’s currently proposed Project schedule: (1) construction for installing the
wedgewire screens on the intake pipeline would take approximately 3 months; (2)
construction of the outfall diffuser system would take approximately 2 months; (3) intake
and discharge construction may overlap for a brief period (approximately 2 months);
and (4) construction hours would be limited to between 7 a.m. and 6 p.m. to adhere to
City Municipal Code.
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ENVIRONMENTAL ANALYIS
Scope of CEQA Review (Supplemental EIR)

The proposed modifications to the existing HBGS intake and outfall structures would
occur only on sovereign lands under the CSLC’s jurisdiction and would require an
amendment to the CSLC lease. None of the modifications would involve the City’s
jurisdiction onshore, or require any new City approval. Therefore, the CSLC is the
agency responsible for reviewing the proposed modifications to these existing offshore
structures pursuant to CEQA. Pursuant to State CEQA Guidelines sections 15162 and
15163, CSLC staff conducted a preliminary review of Poseidon’s 2016 Lease
amendment application in conjunction with the City’s 2010 Subsequent EIR and HB
Desalination Plant approval and the CSLC’s 2010 Lease Amendment, which covered
co-located and stand-alone operations. Staff determined that a Supplement to the City’s
2010 Subsequent EIR (Supplemental EIR) is required based on the potential for
significant impacts resulting from the proposed modifications to the Lease area.
A preliminary list of environmental issues and alternatives to be discussed in the
Supplemental EIR is provided below. Additional issues and/or alternatives may be
identified at the public scoping meeting, and in written comments, as part of the EIR
process. The CSLC invites comments and suggestions on the scope and content of the
environmental analysis, including the significant environmental issues, reasonable
range of alternatives, and mitigation measures that should be included in the EIR. The
CSLC uses the following designations when examining the potential for impacts
according to CEQA issue areas.
Potentially
Significant
Impact

Less Than
Significant
Impact
No Impact
Beneficial
Impact

Any impact that could be significant, and for which feasible mitigation must be
identified and implemented. If any potentially significant impacts are identified
but cannot be mitigated to a less than significant level, the impact would be
significant and unavoidable; if any potentially significant impacts are identified
for which feasible, enforceable mitigation measures are developed and
imposed to reduce said impacts to below applicable significance thresholds,
the impact would be less than significant with mitigation.
Any impact that would not be considered significant under CEQA relative to
the applicable significance threshold, and therefore would not require
mitigation.
The Project would not result in any impact to the resource area considered.
The Project would provide an improvement to an issue area in comparison
to the baseline information.

Estimations of impact levels used for this Notice of Preparation are based solely on
preliminary documents and do not preclude findings of significance that would be made
during the preparation of the Supplemental EIR, including findings that could change the
significance of an impact and how it would be addressed in the Supplemental EIR.
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Permits and Agency Coordination

In addition to action by the CSLC, the Project may require permits and approvals from
other reviewing authorities and regulatory agencies with oversight over aspects of the
proposed Project such as, but not limited to, those listed in Table 2. Lease PRC 1980.1
requires Poseidon to obtain and maintain all applicable permits from other agencies.
Table 2. Potential Responsible, Coordinating, and Consultation Agencies/Entities
Regional
State

Federal

Tribal

3.3

South Coast Air Quality Management District (AQMD)
California Coastal Commission (CCC)
California Department of Fish and Wildlife (CDFW)
California State Historic Preservation Officer (SHPO)
Santa Ana Regional Water Quality Control Board (RWQCB)
U.S. Army Corps of Engineers (USACE)
U.S. Coast Guard (USCG)
U.S. Fish and Wildlife Service (USFWS)
National Oceanic and Atmospheric Administration - Fisheries (NMFS)
The CSLC staff will coordinate its review with local tribes consistent with the
CSLC Tribal Consultation Policy (www.slc.ca.gov/About/Docs/Tribal.pdf),
Executive Order B-10-11, and Tribal Consultation requirements under CEQA.

EIR Alternatives Analysis

In addition to analyzing the potential impacts associated with the proposed Project, in
accordance with the State CEQA Guidelines, an EIR must:
…describe a range of reasonable alternatives to the project, or to the location of the
project, which would feasibly attain most of the basic objectives of the project, but
would avoid or substantially lessen any of the significant effects of the project, and
evaluate the comparative merits of the alternatives. (§ 15126.6.)
The State CEQA Guidelines also require that the EIR evaluate a “no project” alternative
and, under specific circumstances, designate an environmentally superior alternative
from among the remaining alternatives. Alternatives will be identified as a result of the
environmental analysis and information received during scoping. The EIR will:
•
•
•

Provide the basis for selecting alternatives that are feasible and that would
reduce significant impacts associated with the proposed Project;
Provide a detailed explanation of why any alternatives were rejected from further
analysis; and
Evaluate a reasonable range of alternatives, including the “no project” alternative.

Possible alternatives not already evaluated in the City’s 2010 Subsequent EIR include
intake screen sizing and diffuser types and configurations. Alternatives to the HB
Desalination Plant’s site location would be encompassed in the no project alternative,
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as the action before the CSLC is either to approve or disapprove Poseidon’s proposed
amendment to the existing CSLC Lease No. PRC 1980.1.
3.4

Currently Identified Potential Environmental Impacts

As noted above, the CSLC staff conducted a review of the City’s 2010 Subsequent EIR
and the CSLC’s 2010 Lease amendment, which authorized both co-located and standalone operations of the proposed HB Desalination Plant. Based on CSLC staff’s initial
internal scoping, the modifications proposed in Poseidon’s 2016 Lease amendment are
not anticipated to affect the following environmental factors identified in State CEQA
Guidelines Appendix G (Environmental Checklist Form), which can therefore be
eliminated from consideration in the Supplemental EIR.
•
•
•
•
•
•

Agricultural and Forest Resources
Biological Resources (Terrestrial)
Geology and Soils
Hydrology
Mineral Resources
Population and Housing

•
•
•

Public Services
Utilities and Service Systems
Special Impact Areas:
o Socioeconomics
o Environmental Justice
o Growth-Inducing Impacts

The following sections provide information on the currently identified issues that may
have potentially significant environmental effects associated with Project construction.
3.4.1 Aesthetics
The Supplemental EIR will evaluate visual impacts related to screen and diffuser
installation, offshore riprap modification, and marine vessel activity. The visual intrusion
from such activities would be temporary.
3.4.2 Air Quality and Greenhouse Gas (GHG) Emissions
In its 2010 Subsequent EIR, the City (1) found that even after incorporation of mitigation
measures, construction of the HB Desalination Plant would result in unavoidable
significant impacts, both individually and cumulatively, in regards to short-term
construction-related reactive gases including nitrogen oxides (NOx) and particulate
matter (PM10 and PM2.5); and (2) adopted a Statement of Overriding Considerations.
The CSLC’s Supplemental EIR will analyze air quality and GHG emissions in separate
sections. The Supplemental EIR will summarize current air quality conditions in the
Project vicinity and analyze the potential Project-related air quality and GHG emissions
impacts using guidelines provided by the South Coast AQMD. Potential air quality and
GHG impacts would result from vessel transportation and offshore construction
operations since the Project would generate criteria air pollutants. If proposed emissions
exceed South Coast AQMD emissions thresholds, the analysis will evaluate the
feasibility of mitigation measures to reduce these emissions to a less-than-significant
level.
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The Supplemental EIR would also review the updated Energy Minimization &
Greenhouse Gas Reduction Plan (GHG Plan) submitted by Poseidon as part of its
Lease Amendment application to the CSLC. The original GHG Plan developed in 2010
as a design feature of the desalination plant was approved by the City and CSLC and is
a condition of Lease PRC 1980.1. According to Poseidon, the updated GHG Plan would
ensure the construction and ongoing operation of the Huntington Beach Desalination
Plant will have zero carbon emissions. In addition to offsetting 100 percent of the direct
emissions from the construction of the facility, Poseidon commits to offset 100 percent
of the emissions associated with the purchase of electricity necessary to provide power
for desalination plant operations.
3.4.3 Biological Resources (Marine)
The Supplemental EIR will assess potential direct and indirect impacts of Project
construction activities and vessel mooring on offshore biological resources, including
federal- and State-listed species, species proposed for listing, and areas of biological
significance such as local Marine Protected Areas (the Bolsa Chica Basin State Marine
Conservation Area [SMCA] is located approximately 4.3 miles to the northwest; Crystal
Cove SMCA is located approximately 7 miles to the southeast). Impacts of underwater
noise due to construction activities on marine life will be analyzed in this section.
3.4.4 Cultural and Tribal Cultural Resources
The Supplemental EIR will analyze these issue areas in separate sections consistent
with recent (2016) changes to the State CEQA Guidelines, Appendix G checklist
addressing Tribal Cultural Resources. The Supplemental EIR will analyze the potential
for Project activities, which involve some level of ground disturbance offshore in the
vicinity of the existing intake and outfall, to adversely affect cultural resources, including
shipwrecks if applicable, and Tribal Cultural Resources.
3.4.5 Hazards and Hazardous Materials
The City’s 2010 Subsequent EIR stated that diffuser designs used in ocean outfalls
would not be practical for retrofitting to the existing HBGS outfall tower because such
designs are constrained by the hydraulic design parameters of the existing sea water
circulation system. The Subsequent EIR stated:
The existing discharge pipeline was not designed for high levels of pressure, which
immediately rules out conventional multi-ported diffusers that utilize many small
diameter diffuser ports to create high velocity, super-critical discharge jets to induce
initial dilution. If retrofitted to the discharge tower, such designs would result in too
much back pressure for the existing pipeline to maintain structural integrity. The
existing discharge tower produces a discharge point about mid-depth in the water
column, making the retrofit of a conventional diffuser with lateral discharge arms
infeasible from a structural strength and support perspective.
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The Hazards section of the CSLC’s Supplemental EIR would examine Poseidon’s
proposed retrofit of a multi-port diffuser to the existing discharge tower, and discuss
issues including, but not limited to:
•
•
•
•

The design pressure and gradient along the discharge pipeline
Information on the structural integrity of the existing pipeline
Geotechnical recommendations for safe installation of the Project including tie-in
details of the new diffuser cap with the existing discharge tower
Engineering calculations verifying the competence of the diffuser and its
anchoring system for on-bottom stability from bottom currents and 100-year
storm forces.

The Supplemental EIR will also address potential conditions during construction that
could result in the release of hazardous materials, fire, explosion, and other conditions
that could be hazardous to the public, workers, and environment. This includes the
handling, storage, and disposal of hazardous materials. Detailed analyses of impacts on
specific resources will be addressed in their respective sections (e.g., Biological
Resources and Marine Water Quality).
3.4.6 Land Use and Planning
The Supplemental EIR would evaluate whether the proposed activities could conflict
with any applicable land use plan, policy, regulation, habitat conservation plan, or
natural community conservation plan.
3.4.7 Marine Water Quality
The Supplemental EIR will address potential impacts on marine water quality resulting
from Project activities. The environmental setting will focus on the most relevant
characteristics of existing marine resources in the Project vicinity. Issues such as
offshore currents and marine water quality are important in understanding the effects of
potential turbidity or hazardous materials releases during screen and diffuser installation
and riprap modification.
3.4.8 Noise
The Supplemental EIR will examine the Project’s potential noise impacts from offshore
noise sources on recreationists (e.g., park users, beachgoers, surfers) and residents.
As noted above, potential impacts of underwater noise from construction activities on
marine life will be analyzed in the Biological Resources section of the Supplemental
EIR.
3.4.9 Recreation
The Supplemental EIR will provide details on existing recreational activities in the
Project vicinity, and summarize potential recreation and public access impacts
associated with the Project.
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3.4.10 Transportation/Traffic
The Supplemental EIR will analyze potential impacts of offshore Project activities on
marine vessel traffic, including transit of barges to and from the Port of Long Beach.
3.5

Cumulative Impacts

The State CEQA Guidelines require a Supplemental EIR to discuss the cumulative
impacts of a project when the project’s incremental effect is “cumulatively considerable”
(§ 15130). A cumulative impact is created through a combination of the project being
analyzed and other projects in the area causing related impacts. The Supplemental EIR
will:
•
•
•

Define the geographic scope of the Cumulative Projects Study Area (the area
affected by cumulative projects), which would be considered for each issue area;
Discuss the cumulative impacts of the Project, in conjunction with other closely
related past, current and reasonably foreseeable probable future projects in the
study area; and
Identify, if appropriate, feasible measures to mitigate or avoid the Project’s
contribution to cumulative effects.
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1

The State Lands Commission was created in

2 1938 by the State legislature to manage and protect
3 State Lands, and as I mentioned earlier, we are the

MR. OGGINS: Good afternoon, everyone.
4
This opens the public scoping meeting for the
04:01:08 5
Seawater Desalination Project at Huntington Beach:
6
Outfall/Intake modifications and lease amendment
7
project.
8
My name is Cy Oggins. I'm chief of the
9
division of environmental planning for the
04:01:18 10
California State Lands Commission. I'm here today
11
with Alexandra Borack, who is one of our
12
environmental scientists, and Kathy Colson is in
13
the audience with you, and we're also assisted here
14
by the consulting firm Aspen, which is under
04:01:32 15
contract to the State Lands Commission, not the
16
applicant to the State Lands Commission to prepare
17
the supplemental EIR.
18
First of all, thank you all for coming.
19
This is a great turnout. Been to numerous public 04:01:45 20
scoping meetings where no one shows up. Many of
21
you were here an hour early, so I really, really
22
appreciate your attending tonight.
23
So tonight we're going to cover a brief
24
introduction and the roles of different agencies 04:02:07 25
Page 2

agency, the public agency preparing the
supplemental EIR for the project pursuant to the
parties involved in this project are, of course,
the applicant, which is Poseidon Resources, LLC, or
Poseidon. There are other agencies that we are
coordinating with. There are many more than I can 04:03:53
put on this slide and have you still read it, but
the important ones for now are the Santa Ana
Regional Water Quality Control Board, and the State
Water Resources Control Board, the California
Coastal Commission, the California Department of
right at Huntington State Beach, and the South
Coast Air Quality Management District.
The purpose of the meeting, as I mentioned
earlier, is to obtain agency and public input and

04:04:24

comment on the scope of the issues and analysis of
the State Lands Commission should consider in the
supplemental environmental impact report. We are
also ensuring that all oral comments presented
today are recorded in the public transcript, and we 04:04:37
Page 4

1 have a court reporter here today. Thank you for

2 purpose, give you brief information on the public

2 taking all of the comments.

3 description. A more detailed public description is

3

4 provided in the notice of preparation, which many

4 project before you is to amend an existing
04:02:21

So what is the project before you? The

5 California State Lands Commission lease to add

6 Website. Talking to you a little bit about the

6 1-millimeter wedgewire screens to the offshore end

7 process for the environmental review of the project

7 of the seawater intake structure for the

8 under the California Environmental Quality Act.

8 desalination plants, also to add a multi-port

9

10 seawater discharge structure.

11 want to hear me speak; we want to hear you speak.

11

12 We appreciate all of your comments, and then to

12 first action on the Poseidon desalination plant.

13 close the meeting with some information and how you

13 In 2010 the City of Huntington Beach approved a

14 can provide written comments or other -- what to

14 subsequent EIR for operation for construction and

15 follow. The process is to prepare the Supplemental 04:02:48

15 operation of the desalination plant to save

16 EIR.

16 Huntington Beach and approved the project to build

04:05:11

What the project is not, it is not the

04:05:26

17 this. In 2010 the State Lands Commission also

So who is the State Lands Commission? The

18 State Lands Commission is -- consists of three --

18 issued a lease for the project. This project today

19 two elected officials and one appointee of Governor

19 is to amend that lease.

20 Brown, it's the state controller who this year is

20

04:03:07

The project -- the project, however, still 04:05:47

21 the chair of the Commission. Starting in January,

21 needs to receive permits. It is not operating now.

22 the Lieutenant Governor Gavin Newsom will alternate

22 It still needs permits for other agencies,

23 as the chair of the Commission, and then the third

23 including the Santa Ana Regional Water Quality

24 is Governor Brown's appointee of this department of

24 Control Board and the Coastal Commission. In the

25 finance, Michael Cohen.

04:04:54

9 seawater diffuser to the offshore end of the

The real purpose of the meeting today is

10 public comments. We want your comments. You don't 04:02:35

17

04:04:07

Parks of Recreation because the facility is located

1 involved in this project, describe the meeting

5 of you have received, which is also posted on our

04:03:34

California Environmental Quality Act. Other

25 meantime, however, Poseidon has submitted its

04:03:23
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1 application, as I said, to amend the lease to add

1 more severe impacts associated with these changes,

2 the two structures before you.

2 if any. We'll be looking at mitigation measures,

3

3 if feasible, to reduce or avoid any identified

CEQA still applies, the Commission has the

4 new discretionary action over the proposed screen

4 significant impacts. We'll be looking at mostly

5 and the diffuser. As I mentioned before, in 2010

04:06:25

5 environmental impacts, CEQA social and economic

6 the Commission approved the original lease for --

6 impacts are not typically considered in an EIR.

7 to use these structures for the desalination plant.

7 And we'll be looking at alternatives to the project

8 And for a matter of clarification, I'm Commission

8 that could reduce impacts, not just mitigation

9 staff, I'm not the commissioner, just to let you
10 know that.
11

9 measures, but the project impacts to the project in

04:06:42

10 front of us that could produce significant impacts. 04:09:39

The preparation of a Supplemental EIR is

11

Typically an EIR evaluates a range of

12 required with evidence that indicates that the

12 alternatives, a range of impacts to resource areas,

13 proposed project changes, which is adding of the

13 including visual quality or aesthetics, air

14 diffuser and the screen would substantially

14 quality, biological resources, cultural resources,

15 increase the severity of previously identified

04:06:54

15 tribal resources, greenhouse gases, hazards, land

04:09:58

16 significant effect, so if the effects that were

16 use impacts, marine water quality, noise,

17 identified in the 2010 subsequent EIR if the

17 recreation, I know there's some members of the

18 proposed changes would increase those but only make

18 public who are really concerned about surfing on

19 minor additions or changes to make the previous EIR

19 the beach in this area, that would be recreation,

20 adequate.

20 transportation and traffic impacts including

21

04:09:22

04:07:15

So the process that we'll be following is

04:10:13

21 offshore boat traffic, and then other areas such as

22 in November 2016 we released the notice of

22 cumulative impacts.

23 preparation. There is a 30-day public scoping

23

24 period of which halfway through approximately is

24 EIR depending on their severity, but this is a

These, again, may not all be analyzed in

25 tonight's public meeting. That scoping period ends 04:07:36
25 typical range of impacts that could be looked at.
Page 6
1 on December 21st. That's when the comments are due

1

2 for the scoping meeting. This is not the only time

2 looking tonight for comments on any alternatives

3 that you get to hear from me and the agency on this

3 that you have that would meet the project

4 project. In the meantime we'll be preparing a

4 objectives or most of them, that are feasible and

5 draft supplemental EIR. We will release that

04:07:51

04:10:25

In terms of alternatives, again, we're

5 they're capable of reducing one or more significant 04:10:42

6 somewhere in the first and second quarter of 2017,

6 impacts. So, again, helpful scoping comments that

7 and then we will hold another meeting most likely

7 we hope to get from you today to help us write this

8 here, unless 2,000 people show up, and we will find

8 document, our range of action to consider in the

9 a bigger room. But that will be 30 days into the

Page 8

9 supplemental EIR, alternatives, mitigation

10 public comment period for the draft supplemental

04:08:09

10 measures, and any significant impacts that we may

11 EIR, then we'll go back with a final supplemental

11 have left out in the notice of preparation or that

12 EIR, which we will respond to all of your comments

12 you want us to analyze in the document.

13 in writing in that document.

13

14

14 comments. We generally like people to limit their

And then the final meeting is actually no

15 longer staff, it's the actual commissioners, and

04:08:23

We're here until about 7 o'clock to take

15 comments to about three minutes, so we can make

16 that will be a hearing on whether or not to certify

16 sure everyone who wants to speak gets a chance to

17 the supplemental EIR and to approve or disapprove

17 do that. I usually don't have as big of a timer as

18 or take other action on the project.

18 this one, but that was that was available. My

19

19 timer that's back in the office would not -- I did

This repeats the days in a more visible

04:11:02

04:11:17

20 way of the approximate times. So the supplemental 04:08:42

20 not want to take it on the plane. I might not have 04:11:31

21 EIR will be doing a number of things: First of

21 gotten it back. So we'll go to that.

22 all, we'll be analyzing the impacts based on the

22

23 proposed changes, the addition of the screen and

23 and we have quite a few.

24 the diffuser, compared to the original project that

24

25 was analyzed in 2010. We'll be looking at new or

Now we're going to take public comments
Alexandra, would you like to start calling

04:09:02
25 names.
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1

MS. BORACK: We will be taking three

1 million gallons a day. And after trying

2 commenters at a time to come up to the podium,

2 repeatedly, they could not deliver what they had

3 stand in line, and then present your comments as Cy

3 promised, so they filed bankruptcy and walked away

4 indicated. We will be doing a three-minute timer.

4 from the project leaving that water company there

5 You will have a green, yellow, and then a red

04:12:06

5 in Tampa Bay with millions of dollars in debt.

04:15:31

6 light. The green will go at three, when there's

6 This is the same procedure that they are asking for

7 one minute left it will go to yellow, and then red

7 now. This is nothing different. This is nothing

8 will be the end of the three-minute time period.

8 that's going to be changed. Thank you very much.

9

I apologize in advance if I'm not able to

9

10 pronounce it correctly. If you provide phonetic

04:12:19

10

MS. BORACK: Suzanne Dehritz.
MS. SUZANNE DEHRITZ: My name is Suzanne

11 pronunciation, I will do my best. First, we'll

11 Dehritz. I'm a resident of Huntington Beach. My

12 have Richard Armendariz, Suzanne Dehritz, and

12 husband and I volunteer with Surfriders, and we do

13 Michael Wellborn.

13 beach cleanup a couple times of year. Whenever we

14

MR. RICHARD ARMENDARIZ: Good afternoon.

15 Members of the board, staff. Richard Armendariz I

04:12:40

14 go to the beach, which is a couple times a month,
15 we always bring trash bags, and we always pick up

16 represent -- I'm a board member of R4RD, Residents

16 trash. We feel like as residents of the beach

17 for Responsible Desalination. The Poseidon changes

17 city, we have a responsibility to keep our beach

18 to the proposed seawater desalination plants are

18 healthy. We're involved in that.

19 numerous and significant. This requires a full

19

20 EIR, not a supplemental EIR solely on the intake

04:13:05

This year I volunteered with Coast Keeper,

21 they take -- scuba divers take eelgrass in places

22

22 where it's healthy, they bring it to the surface,

23 presented today are the same ones that they

04:16:07

20 and we did an eelgrass restoration, which is where

21 and discharge modifications.
The Poseidon modifications that are

04:16:20

23 we bundle it with biodegradable hemp, and it's

24 presented in 2001, 2010, there's nothing new.

24 replanted in other places. This is how invested a

25 Piecemealing the EIR is not allowed by CEQA.

04:13:28
25 lot of us are in our beach, the health of our beach 04:16:34
Page 10
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1

MR. OGGINS: Excuse me one second.

1 and my concern is that Poseidon is not invested. I

2

Could we turn up the lights, please.

2 appreciate that there is a bottom line and that

3

MR. RICHARD ARMENDARIZ: OCWD, Orange

3 they're a corporation, but I view it as

4 County Water District should prepare a separate EIR

4 capitalization without a conscience. And I think

5 for the water delivery system. All changes should

5 we need to not let them set the rules for how this

04:13:56

6 be analyzed together in one subsequent EIR. The

6 is going to be done. They don't want to do

7 SEIR, Supplement EIR needs to reconsider the

7 substrate, because they say it's going to be a

8 purpose and alternatives for the project.

8 billion and a half dollars more, but this is a $4

9 California regulations regarding desalination

04:16:49

9 billion project.

10 plants makes subsurface intake mandatory. The

04:14:14

10

If they have to spend more money, I don't

04:17:03

11 regulation was approved by the State Water

11 care. I care about the health of our beach. You

12 Resources Control Board in May 2015 and ratified by

12 cannot manufacture a beach. If they screw with it,

13 the EPA in April of 2016.

13 we're done, we're done. There's just -- I would

14

14 really like you to keep in mind when you're making

Poseidon thinks that by putting this

15 screen on the intake and valve that they should

04:14:32

15 these decisions, that it's playing for keeps, and

04:17:17

16 solve the issue of the destruction of sea life. I

16 we care about the health of our beach; a lot of us

17 want to inform the board of this matter of this

17 do. Thank you.

18 case of Poseidon versus Tampa Bay. It is the same

18

MS. BORACK: Michael Wellborn.

19 intake procedure that was used there. Poseidon at

19

MR. MICHAEL WELLBORN: Good evening. It's

20 that time offered a water control plant in Tampa

04:14:55

20 good to have Commission staff visiting Orange

04:17:37

21 Bay, that they would be able to deliver 25 million

21 County, welcome. My name is Mike Wellborn, and I'm

22 gallons of fresh water a day, but because they had

22 vice president of the board of Friends of Harbors,

23 to stop the pumps every two hours to back flush the

23 Beaches, and Parks. We are a local county

24 creatures and sea life that was embedded on

24 organization and amongst many other things that we

25 screens, they weren't able to produce the 25

04:15:54

04:15:15
25 do, we act as an umbrella for community groups who
Page 11
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1 are dealing with tough issues to make their

1 what you would think back to the 1950s, and think

2 communities more sustainable, healthier, and

2 of the Chevy Impala, right, with the big fins and

3 greener, we hope.

3 the shiny chrome, right. Both of these met 1958 or

4

One of the issues that we've been

4 1950 needs but were horrible for the environment.

5 following for a number of years now is this

04:18:01

5

Continuing on with the car analogy,

04:21:15

6 Poseidon desalination project. We have many

6 replacing those with -- replacing those big white

7 concerns about how the commission staff is going to

7 wall tires, right, it's basically the same thing

8 address this project through the NOP process.

8 we're going to be doing with the screens and the

9 Because there has been a history of bad science,

9 diffusers. We're just adding on the tires,

10 conjecture, and frankly, just pie in the sky ideas. 04:18:18

10 replacing the tires with the screens.

11 We do have concerns that this lease amendment will

11

12 forward a bad project that we think is very likely

12 subsurface is very detrimental to the environment

13 to harm our fragile and highly valued coastal, that

13 and instead of just adding the screens is most of

14 it will continue to contribute to adverse climate

04:21:29

The requiring the intakes to not be

14 the study that was done with the intake had to do

15 impacts, because of the energy intensity of the

04:18:41

15 with the intake going from the beach from the front 04:21:59

16 project, that it will overload the community with

16 all the way out to the environment. Consider

17 an exorbitant cost, and that there are unnecessary

17 having the intakes start from where the pipes are

18 aspects to this particular project that other

18 now and bringing the subsurface from there.

19 solutions could provide.
20

19

We would like to see a number of issues

04:19:00

Also, I would like to bring to your

20 attention the second deadliest earthquake in

04:22:15

21 dealt with, one of which could be the Lands

21 California history occurred right where the intakes

22 Commission actually looking at an alternative to

22 basically are. That needs to be covered in the

23 abandon the existing lease and terminate the use of

23 analysis, thanks.

24 the existing intakes or future intakes for

24

25 Poseidon. One of the big reasons is because we

Dr. DALLAS WEAVER: My name is Dr. Dallas

04:19:18
25 Weaver, and I live near the proposed plants. I
Page 14
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1 have strong feelings that privatizing water being a

1 hope my voice holds out. As a

2 precious resource in California up and down the

2 scientist/businessman who has hatched, reared,

3 state is just bad policy. We encourage the

3 sold, purchased tens of billions of larval fish and

4 Commission to take that broader viewpoint in

4 invertebrate larvae of dozens of species for close

5 reviewing the notice of preparation process. We

04:19:37

5 to half a century, I'm now a semi-retired

04:23:00

6 would hope that quality science will be utilized to

6 international consultant in the agriculture area

7 look at issues and not some of the weaker suggested

7 with fish, shrimp, shell fish hatcheries around the

8 science issues that have come up in the past from

8 world.

9 this company. Thank you again and good luck this
10 evening.
11

9

04:19:52

What I know to be relevant to the

10 entrainment issue on this desalination proposal,

MR. OGGINS: By the way, we're calling

04:23:14

11 one, I know from a lifetime of buying and selling

12 people up for who filled out a speaker slip. If

12 larval animals, that the value of fish larvae is

13 you wish to speak, there's speaker slips in the

13 less than a thousand dollars a million, and

14 back.

14 invertebrates are usually less than $100 a million.

15

MS. BORACK: Next three to come up will be 04:20:14

15 That means the commercial value of that 80 million

16 Scott Smith, Dallas Weaver, and Richard Fancher.

16 larvae that we're talking about is less than a

17

17 $100,000 for a few hundred pounds of fish larvae,

MR. SCOTT SMITH: Thank you, staff, for

18 coming. Hopefully you came up a little earlier

18 that's the weight of them.

19 today and was able to maybe enjoy our beach. We

19

20 are very proud of it here in Huntington Beach.
21

04:20:39

So the Commission is basically a leasing

The Coastal Commission staff demanded a

20 billion dollar structure clearly indicates that in

04:23:50

21 this organization has gone institutionally insane,

22 1958 state of the art water intake and outflow

22 with a billion dollar solution to a hundred

23 technology. A good comparison of this would be

23 thousand dollar problem. We cannot afford that.

24 between the technology state of the art for the car

24 Institutionalist insanity is a disconnection from

25 industry. So think back to the 1950s, or think

04:23:33

04:20:55
25 reality. As a scientist I can actually read
Page 15
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1 mathematical models, like the area for production

1 issues and they turned to desalination. They

2 for the model commanded by the Coastal Commission

2 currently, I believe, actually had to capture 85 to

3 staff to relate the 80 million larvae to actual

3 90 percent of their waste water. So what I'm

4 environmental impacts. Buried in the math of this
5 implicit assumption of larvae survival being

4 proposing is that we have a long ways to go with
04:24:29

5 the waste water issue that's already proven it's

04:27:21

6 independent of larval density, the entire

6 cost effective, it's less impactful.

7 scientific literature in the field of fishery

7

8 enhancements and agricultural has proven this

8 privatization issue. It seems to me as a resident

9 assumption wrong.
10

I really want to come back to the

9 that's watched this issue for many years now from

Doubling or handling the number of larvae

04:24:41

10 afar, it seems like Poseidon keeps coming back and

11 can sometimes have very little impact on the

11 taking another stab, another stab, another stab.

12 ultimate number of fish. Wedgewire screens with a

12 They have never comprehensively answered all the

13 one-millimeter opening at 25 centimeter per second

13 questions that were originally asked of them. It

14 flow velocities won't work for larval fish under

14 seems like what is happening here is they're trying

15 five millimeters, that's in the data. They'll be

04:24:57

15 to create a more political environment as time goes 04:27:50

16 killed. This is an expensive fig leaf thrown on an

16 on. There's been a lot of innuendo about backdoor

17 imaginary environmental issue to ultimately be paid

17 deals regarding direct consultation with staff,

18 for by citizens in higher prices.

18 possibly putting favorable people on boards and

19

Conclusion for the environmental analysis,

19 Commissions here in the state that will pave the

20 the environmental impact, existing entrainment is

04:25:18

20 way to making this thing happen. From a cost and a 04:28:03

21 insignificant at only a few hundred kilos a year in

21 resource standpoint and public policy standpoint,

22 biomass. The wedgewire proposal is just a waste of

22 this makes absolutely no sense to me whatsoever,

23 economic resources. Thank you.

23 and I could go on about the issues that you bring

24

MR. RICHARD FANCHER: Good afternoon. My

25 name is Rick Fancher. I'm a 27-year resident here

24 up, like I said, air quality and bio resources.

04:25:43
25
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The intakes are a gross destructive

04:28:18
Page 20

1 in Huntington Beach, and I live within one mile of

1 proposal, the subsurface intakes. They've

2 the proposed Poseidon plant. I'm coming into this

2 admitted, Poseidon said, are too expensive. So,

3 a little bit late, and I want to voice a few broad

3 again, we're back to the business model. We're not

4 concerns regarding this. My main concern is why

4 talking about what's smart public policy. To me

5 are we privatizing the resource of the water? This 04:25:56

5 this is becoming a rigged situation as time goes

6 is probably one of the most important public policy

6 on. It's becoming more and more politically

7 issues that faces this state now and in the future.

7 expedient for Poseidon to get what they want, and

8 Why are we privatizing our water?

8 they're doing it through backdoor measures. Thank

9

I understand that we need a broad water

04:28:34

9 you.

10 policy. We need to have various aspects that make

04:26:12

10

MS. BORACK: The next three we have Mandy

11 up a smart, sound conserving policy as we go

11 Sackett, Staley Prom, and Mary Jo Baretich.

12 forward, however, to take a very small part and to

12

13 have costs that are projected be between two and

13 Surfrider Foundation, the California policy

14 five times what other water supply costs are,

14 coordinator. Thank you for your time today.

15 absolutely makes no economic sense to me as a

04:26:30

15

Surfrider Foundation sees a really great

04:29:24

16 need for further analysis than that being proposed

17

17 today. For starters, the project -- okay.

If we want to look at environmentally

18 sound water policy, why aren't we looking at waste

18

(Interruption.)

19 water solutions? We have a world class plant in

19

Can I have a few more seconds at the end,

20 Fountain Valley that people from every continent

04:26:45

04:28:53

MS. MANDY SACKETT: Hi. Mandy Sackett,

16 citizen.

20 thanks.

04:29:43

21 essentially come to learn about. We currently are

21

22 only capturing, I believe, 10 to 15 percent of the

22 further analysis than that being proposed today.

23 waste water and re-purifying it. If you look at

23 For starters, the project objectives that were

24 countries like Israel, for example, they have

24 stated in the 2005 and 2010 proposals have already

25 exhausted most of their capacity and capability

04:27:34

Surfrider Foundation sees a great need for

04:27:04
25 at least been partially fulfilled by conservation
Page 19

04:29:56
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measures and waste water recycling. The need for
1
water has decreased drastically in Orange County.
2
Residents and businesses have made significant
3
improvements to conserving water, yet Poseidon's
4
proposal to include 50 million gallons a day into 04:30:10 5
our water supply hasn't changed since 1999.
6
The need for water has also drastically
7
increased due to the water district's ground water
8
replenishment system or GWRS, the world's largest
9
purification system for indirect potable reuse.
04:30:25 10
The GWRS currently adds 100 million gallons per day
11
and is projected to ultimately produce 130 million
12
gallons per day.
13
The LA County and the Metropolitan Water
14
District are also planning indirect potable reuse 04:30:40 15
system that's going to provide both indirect and
16
direct benefits adding 67,000 acre feet per year of
17
water per year to replenish LA and Orange County
18
ground water basins, and that's projected to double
19
in the future, further decreasing the need to
04:30:57 20
desalinate the water.
21
We also can learn from Poseidon's Carlsbad
22
desalination plant. The San Diego County Water
23
Authority had to dump Poseidon water desalinated at
24
the Carlsbad facility into the San Vicente
04:31:08 25

sections of the SEIR are not required analysis of
the desalination plant, but they -- sorry, they are
not just required for analysis for the desalination
plants but they are also considerations in
analysis -- in analyzing preferred alternatives,

04:32:32

like the screen intake as well.
The SEIR also needs to look at thorough
and adequate description of the feasibility
including subsurface wells. There's also need for
analysis of alternatives sites. Since the cooling

04:32:49

water intake will be abandoned by AES in 2020,
Poseidon's co-location with the power plant is not
necessarily the best site anymore. The SEIR needs
to thoroughly analyze alternative sites that may be
more preferred. Given that the State Lands

04:33:04

Commission is lead agency and is undertaking
subsequent environmental review with respect to the
entire project and all relevant permits, not just
with respect to the State Lands Commission lease,
its assertion that analysis of other locations is

04:33:17

encompassed in a no-project alternative, it really
misses the mark.
And, finally, further SEIR must review
whether alternatives would minimize accumulative
impacts from developing a desalination plant on

04:33:34
Page 24
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1 Reservoir, presumably because of lack of immediate

1 that site.

2 need, and then they had to dump the water from the

2

3 reservoir into a lake, again, for lack of need.

3 argued that pressurized diffusers entrain and kill

4 This occurred during a record-breaking drought.
5

So, finally, Poseidon has in the past

4 wildlife. There needs to be further analysis as to

Furthermore, it's now being proposed that

04:31:22

5 why they're now proposing to use them here.

04:33:46

6 the desalinated water be injected into ground water

6

7 storage sites instead of going directly to use as

7 proposed by State Lands is not sufficient to cover

8 originally proposed. It's clear circumstances have

8 all the changes since 2010, and this project needs

9 changed, and further analysis is needed here.
10

And in conclusion, the supplemental EIR

9 to be reviewed in a comprehensive manner.

There is also more analysis needed for the 04:31:33

10 Poseidon's desalination plant is no longer needed,

11 cumulative impacts. There's other nearby

11 and my colleague Staley Prom will go into further

12 foreseeable projects, such as Ascon, the tank farm

12 details on these legal requirements. Thank you.

13 development. In the same productive sea level,

13

14 Tsunami runoff area, all these projects need to be

14 second until we fix the microphone?

15 analyzed as cumulative impacts to the environment

04:31:49

04:34:01

MR. OGGINS: Can we stop the hearing for a

15

(Interruption in the proceedings.)

16 and surrounding community. What protective devices

16

MS. STALEY PROM: Thank you. Good

17 would these need, and what does that mean for the

17 afternoon. My name is Staley Prom. I'm an

18 wetlands in surrounding neighborhoods?

18 associate attorney for the Surfrider Foundation,

19

19 and today I would like to focus my comments on two

Since 2010 there's new available --

20 information available on the sea level rise. The

04:32:02

04:34:14

20 primary points. So the first being that the

04:35:07

21 site for Poseidon proposal needs to be thoroughly

21 environmental review must be conducted for the

22 analyzed for threats to sea level rise, Tsunami

22 entire project, that is it must encompass all

23 runoff, and storm surge.

23 change circumstances, changes to the project and

24

24 new information that result in new or more severe

A few more things here, the project

25 purpose and -- the project purpose and alternative

04:32:15
25 significant impacts for the entire project, and
Page 23
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1 second, these changes require a full subsequent

1 regional board for multiple permit violations

2 EIR, instead of a supplemental EIR.

2 including water exceedances, eight for chronic

3

3 toxicity -- sorry, 13 total from September 2015

First, we don't just have changes to the

4 water intake and outfall components, for example,

4 through June 2016 for chronic toxicity. This is

5 there has also been changes to the project's water

04:35:34

5 cause for increased concern about serious negative

04:37:48

6 delivery plans. In 2010 it was Poseidon who

6 impacts on the surrounding green environment, water

7 planned to build the infrastructure and put the

7 quality, and marine species, gives rise to a need

8 product water, new and existing pipes to deliver it

8 for stricter monitoring mitigation and cease and

9 to customers. And now Poseidon and the Orange
10 County Water District, same for the district to

9 desist condition provisions.
04:35:46

10

Therefore, I ask you to undertake

04:38:02

11 build the infrastructure, and to possibly put some

11 comprehensive subsequent EIR review for these and

12 or all of the water into the ground water, so this

12 other changed circumstances, project changes, and

13 raises a multitude of new concerns regarding

13 new information. Thank you.

14 significant impacts dealing with community impacts

14

15 from construction or potential impacts to the

15 technician here.

04:35:59

MR. OGGINS: If we could stop, we have our
04:38:26

16 ground water. So all of these need to be analyzed

16

(Interruption in the proceedings.)

17 as well.

17

MS. MARY JO BARETICH: Good evening. My

18

18 name is Mary Jo Baretich. I represent the

As a reminder, under CEQA a project means

19 the whole of an activity, and California courts

19 Residents for Responsible Desalination, and I'm

20 have considered separate activities as one for CEQA 04:36:11

20 also the president of the Cabrillo Wetlands

21 purposes where, for example, the second activity is

21 Conservancy. We are extremely concerned about the

22 a foreseeable consequence of the first where they

22 adverse effects on the marine life with Poseidon's

23 are integral parts of the same project. So here

23 proposed use of an existing AES once-through

24 the delivery of the project isn't just a

04:39:09

24 cooling intake and outflow, rather than using a

25 foreseeable consequence, it's a critical component

04:36:24
25 subsurface technology than the adverse effects of
Page 26

1 delivering the entire product of the project. They

1 the noise and vibration on the wetlands and birds

2 are plainly integral parts, and that delivery

2 and animals and nearby residents for the proposed

3 system must be reviewed together now with this

3 33 pumps going 24/7. Since the cooling water

4 environmental review so project segmentation cannot

4 intake will be abandoned by AES in 2020, Poseidon's

5 occur.

5 co-location with the power plant is not necessarily 04:39:41

6

04:36:39

Second, CEQA requires considering, one,

6 the best site available.

7 substantial changes to the circumstances, two,

7

8 changes to projects, and three, the new information

8 and with alternative sites that may be more

9 resulting in new or more severe significant impacts
10 in a subsequent EIR, rather than a supplemental.

This SEIR needs to be thoroughly analyzed

9 feasible or preferred for the subsurface
04:36:50

10 technology. We are most concerned about the

04:39:56

11 Here due to several significant change

11 cumulative impacts. We've only submitted four

12 circumstances and project aspects in addition to

12 proposed projects in the area being developed

13 the intake and discharge and delivery component

13 simultaneously. We think this requires a full

14 changes, subsequent EIR is required.

14 subsequent EIR, not a narrow supplemental EIR.

15

15

So I'll focus briefly with limited time on 04:37:05

Cumulative impacts to the following

16 a couple of change circumstances, first, both water

16 projects slated near the residential communities

17 demand and supply have changed, as my colleague

17 will have extreme impacts upon the residents'

18 Mandy Sackett described. Meanwhile, new water

18 health and quality of life, traffic, parking noise,

19 demand projections from the Orange County Water

19 dust, nighttime lighting, air pollution, asbestos,

20 District showed significantly reduced demand. So

04:37:18

04:40:14

20 and other chemical releases, and much more.

21 these changed circumstances really undermine the

21

22 whole need for the project and must be analyzed.

22 will last about nine years, including demolition of

23

23 an old vintage power plant covered in asbestos,

Second, new information about the Poseidon

24 Carlsbad desal plant must be considered. That
25 facility has been cited by the State and the

04:39:22
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04:40:24

First one is AES, re-power project, which

24 lead, and PCB, and simultaneously construction of
04:37:32

25 the new plant. This AES plant has changed
Page 27
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1 significantly since 2010 similar to what they do at

1 they need a full EIR. They changed the project

2 Poseidon.

2 quite a bit. Like a number of speakers said they

3

3 even don't know where they're going to put the

The Poseidon's facility modification is

4 the second one, and it also has the possibilities

4 water now. The latest proposal was that Huntington

5 of lead-based, cross-contaminants from the

04:40:50

5 Beach, Newport Beach, and Costa Mesa they want them 04:43:40

6 demolition of any of the tank areas. This also --

6 to take all the water, and if they don't take all

7 Poseidon will be sitting on top of the center where

7 the water, they are going to inject all of it or

8 the earthquake that leveled Long Beach in 1933,

8 part of it into the ground basin. Right there you

9 another significant thing.
10

9 need -- I'm very concerned about have they ever

Fourth thing is the hazardous waste

04:41:09

10 pumped desal water into a ground basin? What's

04:43:57

11 removal of Ascon toxic waste dump, which is

11 going to happen to that? That should be a very big

12 adjacent to the site and the demolition of the

12 deal for this.

13 building of the adjacent oil tank farm. Nearby

13

14 residents are extremely concerned about the air

14 should -- they said it's going to cost them a lot

15 quality degradation issues regarding asbestos and

04:41:22

Again, going back, they knew -- they

15 more money. So what? They're already getting two

16 lead removal from the demolition of the AES

16 or three times the amount of money that they are

17 facility, because it's almost impossible to tent

17 paying, so that's not a big deal. And, like I

18 the areas when removal happens especially with

18 said, it's just the way they approached this is

19 prevailing winds.
20

04:44:14

19 another Band-Aid approach. That is really not --

We are concerned about the animal,

04:41:34

20 they should just do the right thing. They've had a 04:44:33

21 wetlands conservancy center and the humane society

21 problem doing the right thing for a long time.

22 that is nearby, plus there are mobile home parks

22 They want to make as much money as possible. I

23 and RV parks nearby that house a thousand people,

23 don't blame them, they're a corporation. I guess

24 and the people to the north with prevailing winds.
25 These mobile home parks could be environmental

24 if I owned stock, I would say, This is a pretty
04:41:53
25 cool deal.
Page 30

04:44:45
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1 justice issues also, according to information on

1

2 the EPA Website. These are home to seniors and the

2 thing. We need a full EIR. And another thing I

3 economic disadvantaged households.

3 think is with all these changes, I think, while

4

4 Huntington Beach approved the EIR in 2010, this

Once again, we believe this requires a

I think they really should do the right

5 full subsequent EIR, not a narrow supplemental EIR. 04:42:10

5 project needs to go back to Huntington Beach. When 04:45:00

6 Thank you.

6 it's finished with all the EIRs, all the whatever

7

MS. BORACK: Next three speakers.

7 it's called, lines are dotted, everything done,

8

MR. OGGINS: Clay Dominguez.

8 when it's completed, this is what we're going to

9

MS. BORACK: Conner Everts.

9 do, and this is how we're going to do it, then they

10

Please don't touch.

04:42:39

10 need to go back to Huntington Beach and see if it's 04:45:18

11

And Joe Greener.

11 okay. It's my guess it's not going to be. Thank

12

MR. CLAY DOMINGUEZ: My name is Clay

12 you.

13 Dominguez. I'm a resident of Huntington Beach, and

13

14 I've been following this project for quite a bit, a

14 Detail Response Group. It's been 16 years I've

15 number of years, and it just goes on and on and on. 04:42:52

15 been coming on this issue and talking to agencies

16 Poseidon has known about what they need to do for

16 and others. In that time, much has changed.

17 ten years, so this is not a big surprise. So it's

17 Poseidon has not changed its perspective of wanting

18 like they need -- a lot of people have already

18 to sell water privatized, but what has changed is a

19 spoken about the, you know, the problem with the

19 storage change and amount of respect and use the

20 earthquake, there's an earthquake fault right

20 people of California have had with water.

04:43:10

21 there.
22

21
There's a problem with the -- the biggest

MR. CONNER EVERTS: Conner Everts, the
04:45:39

04:45:57

Starting with the mandatory governor's

22 directive on the drought, which I worked on. We

23 problem for me now is that -- I'm surfer too.

23 have dropped demand substantially. At the same

24 That's going to do a lot of harm to the ocean, but

24 time Orange County has gone from 73,000 to 103,000,

25 what bothers me now is that this supplemental EIR,

04:43:23
25 and it's moving 130,000 acre feet of ground water
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recovery. If you add to that the Metropolitan
Water District and the regional project they are
looking at with a huge potential at the county, the
LA County and Carson facility, which will be
released in January, and I've already got a draft 04:46:31
out on that. We were looking at a very different
landscape when this project first came in.
We're not looking at the height of the
drought or bad planning through a lot of agencies
in a bad position, what we're looking at is really 04:46:43
using water responsibly, and as the public trust
agency for the coast and the rivers, I think you
have an opportunity here to recognize those
changes. Make a full subsequent EIR and not
piecemeal this down with just the details.
04:46:58
And as a fisherman, I've seen the changes
that have happened here. Every impact is with a
real change that we've seen the way we use water in
the past, and I've been on both the state direct
potable reuse panel, advisory panel that got
04:47:13
through with their work, and I'm now on the
executive order for where we go after drought into
the future. We're not done with that. Until we
have decided all that, that's far more premature -if you look at Australia, Spain, and Israel, they 04:47:28

1 don't think any of us wanted to look into.
2

The intake and discharge is not the only

3 thing that's changing here as many have kind of
4 cited, the property itself since 2010 and certainly
5 since 2005, there are new developments on that

04:49:27

6 project, and the developments that were on the
7 radar screen in 2010 has changed. The Re-power
8 project has dramatically changed since then. The
9 Ascon Landfill, the toxic landfill cleanup is
10 changing as we speak. Now there's a new proposal

04:49:45

11 to take apart an old oil tank farm and turn it into
12 residential and a hotel.
13

That property is part of this project, not

14 just the intake. It's the intake, the treatment
15 plant, and the delivery system. The delivery

04:50:01

16 system is also changing since 2010. It's one
17 project, there's one lead agency, there's one EIR,
18 and it has to cover all of these changed
19 circumstances. We'll try and write something and
20 give you a little bit more detail on those changes, 04:50:23
21 but that's the kind of overall scope we're looking
22 at. Thanks.
23

MS. BORACK: Next three. We have Shawn

24 Thompson, Gerry Brown, and Armida Brashears.
25

MS. SHAWN THOMPSON: Good evening. My

Page 34
1 all reduced demand before they even looked at

1 name is Shawn Thompson. I'm here as a member of

2 desal. We're nowhere near that level of per capita

2 Huntington Beach Environmental Board. I am not

3 demand. Thank you very much.

3 speaking for the board, I'm speaking for myself.

4

MR. JOE GREENER: My name is Joe Greener,

5 and I'm a member of Residents for Responsible

04:47:56

04:51:03
Page 36

4 In looking at it under 3.4.2 I was curious what
5 happens, it says 100 percent of the emissions will

6 Desalination, R4RD. We've been commenting on this

6 be covered. If they do after the co-location bring

7 project since about 2002. The intake we challenged

7 in water from the waste water plant, I'm imagining

8 in the 2005 EIR, because at the time we were saying

8 that there's not enough flow, so what we gravity

04:51:18

9 flow it will be pumped, so that's also emissions.

9 it was reasonably foreseeable that the cooling
10 water intake was going to be prohibited. Poseidon

04:48:18

10 I don't know that that was considered.

04:51:33

11 and their friends at the City disagreed, and we

11

12 took it to court, and the court agreed with their

12 that waste water and how they're getting it there,

13 argument that that was speculative, but that

13 I don't think has been considered as well. I think

14 happened and that's why they had to do their first

14 that should be part of the consideration. So

15 subsequent EIR in 2010. At that point we commented 04:48:36

15 hazards and hazardous material, I was interested to 04:51:44

16 that the ocean plan amendment for desal was on the

16 read that the subsequent EIR that the City did in

17 radar screen. It was reasonably foreseeable that

17 2010 said the ocean outfalls would not be practical

18 that intake wouldn't be allowed anymore, and again,

18 for retrofitting for this. Why are we considering

19 they argued that it was speculative. Again, that

19 it in the first place? The other gentleman's

20 came to be.

20 comment these were built in 1958. How soon will

21

04:48:54

The whole issue of where they're bringing

22 smart people. They're concerned citizens. They've

22 the life of those pipes were when they first

23 been working on this stuff for a long time. They

23 constructed them? Are they going to last the 50,

24 know a lot about this project. Things that --

24 60 years we think this is going to take?

25 they've discovered things over the time that I

04:52:01

21 they actually be using them? Does anyone know what

I tell you that because people at R4RD are

25
04:49:09
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That's, to me, a consideration. Even if

04:52:13
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1 you modify the ends of the outfalls, are those

1 three $1 billion plants we got for free. If you

2 welds going to hold? Are we now going to be

2 look at what Met (phonetic) is doing with their

3 looking at constant maintenance? If there are

3 feasibility of an advanced purified water treatment

4 breaches in it, who is watching them? Who is
5 asking to have the repairs? Is there any

4 facility in Carson, we would get 65,000 acre feet
04:52:25

5 of that, and that would be another one. If you

04:55:17

6 motivation for Poseidon to do those repairs? Is

6 look at -- there's been a new study and a new

7 there impact if those diffusers are no longer

7 method on how to determine need in 2040, if you

8 working? Do we have fish kills? Is it going to

8 look at that. There's 90,000 acre feet difference.

9 close the beach? Is there an economic impact to
10 both the City and to the State?
11

9

04:52:38

You know, you can start doing the math at

10 8 percent increments and come up with -- in the

Those are questions I think need to be

04:55:33

11 last couple of years we've come up with five

12 addressed. When we're talking about the integrity

12 equivalents of $5 billion desal plants.

13 of those outfalls, do we consider sea level rise?

13

14 Have we talked about the flooding that might be

14 we need it? And I think that's something that's

15 caused by sea level rise? Are there any chemicals

04:52:50

At some point you have to ask yourself, do

15 extremely important to look at it, and certainly

04:55:47

16 on-site that might be released as a result of the

16 how this works with the statewide desal policy,

17 sea level rise, or any kind of flooding if we have

17 that in and of itself is a lot of changes. And a

18 a combination of rain and sea level? I would like

18 lot of us don't really feel that when the

19 to see those included as part of it.

19 alternative for slant wells or subsurface wells, we

20

20 really feel that was kind of a half-hearted

And then the last thing I want to bring up 04:53:07

04:56:06

21 is, again, the accumulative impacts. They're

21 exercise, and we like to see a greater effort there

22 redoing the Huntington Beach Generating Station. I

22 on analysis. So I'll cut my comments short. Thank

23 know they analyzed the noise of the operation of

23 you so much.

24 that. Did they actually analyze what happens when

24

25 they do have Poseidon and Poseidon on or off or it

04:53:21
25
Page 38

MS. BORACK: Thank you.
MS. ARMIDA BRASHEARS: Hello. My name is

1 needs extra energy or they're now bringing in waste

1 Armida Brashears. I've lived in Huntington Beach

2 water and perhaps some of the pumps are on site?

2 for 50 years, and so I have a long term stake in

3 Those kinds of impacts I think should be considered

3 this whole issue. While the desalination may prove
4 critical for a few coastal cities, not for

4 as well. Thank you very much.
5

MR. GERRY BROWN: My name is Gerry Brown,

04:53:44

5 Huntington Beach. Like our previous speaker said,

6 and I'm founder and president of Orange County

6 we have made many improvements to our

7 Coast Keeper. I think we are about to celebrate

7 infrastructure that has provided a lot more potable

8 our 18th anniversary in dealing with Poseidon and

8 water, so this -- the costs of this Poseidon

10 like to request a full subsequent EIR, ultimately I 04:53:58

10 other sources of water such as recycled -- such as

11 would like a whole new EIR. A lot has happened

11 our recycled water is a big plus. It's high energy

12 since 2010, and I think there's been some

12 use, the energy that will be used by this

13 tremendous changes. There's some land use changes,

13 desalination project, they're resulting high levels

14 there's the new statewide desal policies that has

14 of greenhouse gas emissions and citing difficulties

15 changed. There's a number of things that, I think, 04:54:16

15 given the fragility and the importance of the

16 justify going further than just a supplemental.

16 California coastal Eco system.

17

17

One of the biggest things that I look at

18 City USA, and with the added ocean salinity that

19 purpose and certainly the need. You know, an

19 will result from putting that brine back out in the
20 ocean, that's not going to help our image as Surf

04:54:39

21 built, would be 8 percent of the water supply.

21 City, because all the kids will be coming in with

22 Well, in the last year and a half, two years we

22 rashes when they finish their surfing. So I would

23 successfully without putting our lives out of order

23 ask you to please look very critically at all

24 or really inconveniencing ourselves, we saved 24

24 the -- all the documentation that Poseidon is
25 offering, and they've never lived up to all the

04:54:55

04:57:07

04:57:28

Huntington Beach is supposed to be Surf

18 is any analysis has got to really talk about the

25 and 27 percent. In my math, that's equivalent to

04:56:45

9 project are way out of line. The availability of

9 the issue here in Huntington Beach. I, too, would

20 undisputable number is 8 percent. Poseidon, if

04:56:25
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1 requirements that they've been required over this

1 though he knows that's what the policy calls for,

2 length of time that we've all been looking at this

2 the project will be dead. Any way you slice it,

3 issue, so I believe you really need to be very

3 subsurface intakes are a non-starter for our

4 critical of anything that Poseidon offers. Thank

4 project. He then went on to talk about he has no

5 you.

5 intention of looking at an alternate site. His

04:58:19

05:00:58

6

MS. BORACK: Thank you.

6 exact quote was, "The company official had no,"

7

Susan Jordan and Dan Kalmick.

7 quote, "intention of building at any other site in

8

MS. SUSAN JORDAN: Susan Jordan,

8 Orange County, not after we spent 15 years to

9 California Coastal Protection Network. I'm going
10 to take this in a little bit of a different

9 obtain a permit at this site."

04:58:43

10

So they have no intention of complying

05:01:13

11 direction. I support the prior comments of Gerry

11 with the policy, no matter what you say or do.

12 Brown reiterated certain things. I'll just add, of

12 Then it becomes really up to you. It becomes your

13 course, we support a subsequent EIR, not a

13 responsibility. Frankly, I don't think you should

14 supplemental. I think that was kind of cutting the

14 have been the first one out of the gate, but you

15 baby in half, and I don't think it achieves the

15 are, and when I talk about that, you know, you put

04:58:58

05:01:26

16 objectives, I also don't think it's legal, but that

16 an MOU that was a sequencing document, that was the

17 will be coming forth in our subsequent comments

17 title on it, as I recall, no sooner was that thing

18 that will be filed by the deadline.

18 out the door than Poseidon issued a press release,

19

But I guess what I want to impress upon

20 you as staff having to work on this, is that this

19 through their very expensive public affairs company
04:59:11

20 that called that a permanent streamlining

05:01:41

21 project is really going to be deciding the future

21 agreement, because if it was a permanent

22 of desalination in California, and you're dealing

22 streamlining agreement, we would have been jumping

23 with a very obstinate applicant. I've watched them

23 up and down screaming. We are amenable to

24 over a decade, and I've watched how they tried to

24 sequencing. We are not amenable to permanent

25 get away with not complying with every regulation

04:59:28
25 streamlining.
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1 possible, and when it comes to this particular

1

2 plant, I think it's even more egregious because I

2 consultants, Mr. Sulnick said that if the State

3 sat in the state water board hearing when the state

3 denies this project, it sends a message to

4 water board adopted these regulations. And what

I think I want to close with one of their

4 everybody that desal is dead in California, it's

5 was happening at that point was Poseidon was

04:59:43

5 just the opposite. What it sends the message, is

05:02:06

6 essentially begging them not to make them go back

6 that if you don't do subsurface intakes, you're

7 and do subsurface in Carlsbad, even though the San

7 going to have a much harder time getting your

8 Diego County Water Authority always knew because of

8 project approved, and if you do subsurface intakes,

9 the phase-out of water cooling that that was always
10 a possibility that could happen, and Poseidon, in

9 the State will be supportive of those projects
04:59:58

10 where there's demonstrated need. Thank you.

05:02:21

11 my opinion, basically begged the State Water Board

11

12 not to make them go back and do that, even though

12 is Dan Kalmick. I'm a member of the planning

13 it was in the contract that they had that it was

13 commission in the City of Huntington Beach. Today

14 possible. So that was over here, but over here in

14 I'm speaking as a resident. Sitting in here

15 Huntington Beach it was the promise that they would 05:00:14

15 tonight a couple of things came to mind, I wasn't

16 comply with the policy. They would be good

16 planning on speaking, but the planning commission

17 citizens over here.

17 had a meeting last night, we're dealing with sea

18

18 level rise, and we're dealing with removing MP3

No sooner was the ink dry, the EPA

19 approved it, it became official, they were doing

MR. DAN KALMICK: Good evening. My name

05:02:37

19 designation for flood plain management in Sunset

20 everything in their power not to comply. And in a

05:00:28

20 Beach, which are our new FEMA maps, which are

21 recent article called Water Deeply, which I can

21 coming out this month -- next year, early next

22 forward to you, Mr. Maloney made several comments

22 month, are showing that the Zone X to Zone VE line

23 that made their original intention very, very

23 has moved hundreds of feet since the 2009 maps. In

24 clear. He basically said that if the State

24 addition to that, CoSMoS status is just being

25 ultimately insists on subsurface intakes, even

05:02:51

05:00:44
25 released right now showing the sea level rise. Sea 05:03:09
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1 level rise and coastal inundation and our own

1 shut down public comments until we have more

2 Moffatt & Nichol vulnerability study is part of our

2 speakers, and thank you all for attending. Thank

3 coastal resiliency plan, but our general plan

3 you.

4 update shows the Poseidon area under water in both

4

(Recess taken from 5:05 until 5:31.)

5 2050 and 2100. I hope this will be evaluated as

5

MR. OGGINS: We are open to the public

05:03:24

6 part of the significant impacts placing a structure

6 comment period to take an additional speaker.

7 in the flood plain for a hundred year flood.

7

8 Because of that, the mitigation measure would

8 please.

9 initially be revetment for shielding, which the

9

05:30:43

Alexandra, would you read the name,
MS. BORACK: Bruce Wareh.

10 Coastal Commission said we're not doing anymore, so 05:03:40

10

11 I just wanted to add that in. And additionally, I

11 I am a 27-year resident of Huntington Beach. I

12 think a subsequent EIR is appropriate and needed

12 just had concerns about a few things. One, you

13 for this because the project has changed a great

13 know, the common things is the brine in the water,

14 deal.
15

MR. BRUCE WAREH: My name is Bruce Wareh.

05:31:01

14 also the boron in our drinking water is a concern,
I happen to live down Newland and one of

05:03:50

15 but a big thing is are you evaluating the extra

05:31:24

16 the first times I saw the pipeline was later on in

16 salt in the water, and what's going to happen? Are

17 the project, it was originally not part of the

17 we going to -- 10 years, 20 years down the road

18 project. I saw a giant pipeline running right up

18 we're going to have double the stingrays and double

19 Newland. There's a lot of people up in Garden

19 the jellyfish, and that's going to scare all the

20 Grove that weren't aware that that was going to

05:04:05

20 tourists away, and Huntington Beach will get

05:31:46

21 happen, so thank you very much.

21 hammered on loss of revenue, sales tax revenue, and

22

22 then are they paying anything for that, or are they

MR. OGGINS: Does anybody else wish to

23 speak again, we have speaker slips in the back?

23 going to be responsible for any damage to our

24 The good news is we're here until 7:00. So if you

24 visitors and loss of revenue?

25 wish to speak more, we might get people after work

05:04:30
25
Page 46

Those are the big issues I had. And I

05:32:02
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1 coming in. If you want to stay and join us, you're

1 haven't heard that, you guys talk about what is the

2 welcome. Until then, I'll let you know what the

2 salinity or the discussion about how the salinity

3 process is, the next steps are.

3 is going to affect -- you add 30 percentage of salt

4

4 in the water, it's going to change what's going to

Very quickly, the oral portion of our

5 comment period is not the only opportunity you have 05:04:52

5 want to live there. They are going to be hardcore

6 to comment. A number of you who speak today

6 fish or something, and there's going to be damage.

7 promised written comments, we welcome those, we

7 I like the stingrays, but I think that's going to

8 especially welcome comments that have the sources

8 be ugly for the surfing industry and tourism

9 of information you would like to evaluate, like the
10 last speaker. If we can get those sources, that

9 industry. And now we have all these new hotels,

05:05:08

10 how is that going to affect it?

05:32:38

11 would be wonderful. They must be received by

11

12 December 21st.

12 this month of extra stingrays in the water. It's

13

13 already scaring tourism away. What's going to

You can send your comments in several

14 ways: You can e-mail them. We have a special

I mean, it's already scary when we have

14 happen when it's serious like this, if that is one

15 Website for State Lands Commission to accept all

05:05:19

15 of the effects. That's what would I like to see.

05:32:51

16 written comments. And that is our preferred

16 Thank you.

17 notice, electronic. We can process it very

17

18 quickly. Just Poseidon NOP comments under e-mail

18 else wishes to speak, we have speaker cards here.

19 subject line, and all that information is in the

19 Hearing none, we will temporarily shut down the

20 notice of preparation. You can also mail or fax

05:32:20

05:05:35

MR. OGGINS: Thank you. Again, if anyone

20 meeting. We will be here until 7:00, so if you

05:33:09

21 your comments and the information is there.

21 change your mind, please feel free to come. Thank

22

22 you.

In the meantime, if you have questions,

23 you've got Alexandra's contact information and my

23

(Recess taken from 5:33 until 6:08.)

24 contact information here. Please feel free to

24

(At the request of the public, the

25 contact us by e-mail or by phone. We will for now

05:05:49
25 presentation was given again that was given at the
Page 47
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

1 are no more speakers. The meeting is officially
beginning of the meeting.)
2 closed. Thank you.
07:00:12
MR. OGGINS: Again, this officially opens
3
(The meeting has adjourned at 7:00 p.m.)
the new scoping comments.
4
MR. BRUCE WAREH: My name is Bruce Wareh.
I spoke earlier. I would like to add another item 06:09:01 5
6
to my issues. This is -- Huntington Beach doesn't
7
need water. This is going to be emergency water is
8
one of the selling points for it. The first thing
9
in any emergency to go is power, to go out. So if
there's -- if we don't have power, it's heavy
06:09:23 10
11
intensive demand for power, so we're not getting
12
water. I wanted to make that comment regarding the
13
water is not going to be there in an emergency
14
because the power is the first thing to go out
generally. And, then, part of that is the plant is 06:09:39 15
16
going to be inundated in water if the sea level
17
rises, and the berms that you have in this original
18
plan aren't going to handle that. So it's going to
19
be a joke for any disaster, not only not going to
have power, it's going to be inundated in water,
06:09:58 20
21
it's going to be flooded.
22
Those two concerns, I think it should be
23
raised up or -- you know, sticking the berm around
24
is not going to handle the ocean coming at ten-foot
title wave or whatever. Those are the concerns I 06:10:17 25
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

would like to add that I talked earlier about.
1
Thank you.
2
MR. OGGINS: Thank you. So I wanted to
3
remind people to please submit written comments as
4
well if you feel you would like to do so. There
06:10:36 5
are various ways to do that. You can submit them
6
by e-mail. The address for the e-mail is on the
7
slide and in the notice of preparation. You can
8
send them by mail or by fax. Again, the contact
9
information is here. If you would like a copy of 06:10:52 10
the notice of preparation, it's on our Website at
11
www.slc.ca.gov, or if you have questions, you can
12
contact Alexandra here or contact me.
13
Again, we're here to until 7:00. If you
14
have more questions, you can talk to us or talk to 06:11:11 15
our consultant team, Aspen, we'd be happy to answer
16
further questions. So for now we will, again, stop
17
the public meeting, and again, we'll be here until
18
7:00 p.m. Thank you for your patience and hope to
19
see you at the next meeting. Thank you.
06:11:27 20
(Recess taken from 6:11 until 7:00.)
21
We are now reopening the public scoping
22
meeting for the Huntington Beach Project. There
23
///
24
///
25
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10/29/10
W 26204
PRC 1980.1
C. Connor
M. Meier
S. Mindt
AMENDMENT OF LEASE

LESSEE:
AES Huntington Beach LLC
21730 Newland Street
Huntington Beach, CA 92646
APPLICANT:
Poseidon Resources (Surfside) LLC (Poseidon Resources)
501 West Broadway, Suite 2020
San Diego, CA 92101
AREA, LAND TYPE, AND LOCATION:
11.78 acres, more or less, of tide and submerged lands in the Pacific Ocean,
offshore of Huntington Beach State Park, near the city of Huntington Beach,
Orange County
AUTHORIZED USE:
Continued use and maintenance of one 14-foot diameter seawater intake
pipeline extending offshore approximately 1,650 feet and one 14-foot diameter
discharge pipeline extending approximately 1,500 feet offshore. The pipelines
are utilized as components of a once-through cooling system associated with the
AES upland Huntington Beach Generating Station.
LEASE TERM:
20 years, beginning August 8, 2006.
CONSIDERATION:
As to the existing lease issued to AES Huntington Beach LLC (AES), the current
annual rent is $88,005. The “Base Rent”, set at $82,500 in August 2006, is
adjusted annually using the Consumer Price Index (CPI) for all Urban
Consumers, Los Angeles-Riverside-Orange County, CA. The State reserves the
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right to fix a different "Base Rent" periodically during the lease term, as provided
in the lease.
PROPOSED AMENDMENT:
SECTION 1 – BASIC PROVISIONS is amended to include Poseidon Resources
(Surfside) LLC as a Co-Lessee. Location is amended to include sovereign tide
and submerged lands affected by increases in salinity from the desalination
facility’s concentrated seawater discharge.
SECTION 1 – LAND USE OR PURPOSE is amended to include desalination use
of existing improvements by Poseidon Resources.
SECTION 1 – CONSIDERATION is amended to require that, in addition to the
rent paid by AES, Poseidon Resources is to provide annual rental in the amount
of $115,500 beginning on the first day of the operation of the desalination facility,
to compensate for use of Public Trust resources on sovereign lands affected by
increases in salinity from the desalination facility’s concentrated seawater
discharge. This annual rent is subject to review and modification by the
Commission subject to the terms of Section 2, paragraph 10, and Section 4,
paragraph 2 of this Lease.
SECTION 2 – SPECIAL PROVISIONS is amended to include the following:
AES and Poseidon Resources, as Co-Lessees, or individuals, shall be required
jointly and severally to comply with all of the reservations, terms, covenants and
conditions of the Lease; provided, however, that: (i) AES shall be responsible for
obligations under the Lease pertaining to its power plant facility; (ii) Poseidon
Resources shall be responsible for obligations under the Lease pertaining to its
desalination facility; and, (iii) If there is a disagreement between Poseidon
Resources and AES as to their respective responsibilities under the Lease, that
dispute shall be resolved by Lessor.
Poseidon Resources shall, at all times during the term of the Lease, comply at a
minimum with the Energy Minimization and Green House Gas Reduction Plan
(the GHG Plan), as adopted by the City of Huntington Beach on September 20,
2010. In the event that the GHG Plan adopted by the City of Huntington Beach
on September 20, 2010, is modified in any way or is terminated, invalidated or
suspended, Poseidon Resources shall, within 30 days after the effective date of
modification, invalidation or suspension, notify Lessor’s Executive Officer of the
modification, termination, invalidation or suspension. If the Executive Officer
determines that the effect of the modification, termination, invalidation or
suspension constitutes a substantive weakening of the GHG Plan, then
compliance with the GHG Plan as adopted by the City of Huntington Beach on
REVISED 10-26-10
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September 20, 2010 shall remain a term of this Lease. The Executive Officer
may allow the Lease to remain in effect subject to any new terms lawfully
imposed on the GHG Plan by any and all applicable regulatory authorities,
including, but not limited to, the California Coastal Commission and the South
Coast Air Quality Management District, or require that Poseidon Resources
continue to comply with the GHG Plan as adopted by the City of Huntington
Beach on September 20, 2010.
Poseidon Resources, as a separate obligation, shall implement a Salinity
Monitoring and Reporting Program (SMRP), which supplements the effluent and
receiving water monitoring performed by Poseidon Resources under
requirements established by the California Regional Water Quality Control Board
(CRWQCB) Order No. R8-2006-0034, National Pollutant Discharge Elimination
System (NPDES) Permit No. CA 8000403 (see
http://www.waterboards.ca.gov/santaana/board_decisions/adopted_orders/order
s/2006/06_034_wdr_poseidon_resources_surfside_08252006.pdf). The SMRP
will include the following:
a) Six months prior to the commencement of pre-discharge monitoring under
the SMRP, Poseidon Resources shall submit for review and approval by
Lessor’s Executive Officer a protocol that will contain sufficient detail to
ensure implementation of monitoring and reporting consistent with this
paragraph.
b) In addition to the receiving water salinity monitoring stations designated by
the CRWQCB under Order No. R8-2006-0034, NPDES Permit No. CA
8000403, Poseidon Resources shall establish three additional monitoring
stations offshore, at locations reasonably acceptable to Lessor’s Executive
Officer, in an array adequate to characterize the salinity plume and to
sample the biota. All sampling and monitoring to be conducted at these
three supplemental stations pursuant to this paragraph shall be conducted
at the same time if feasible.
c) Poseidon Resources shall provide for random quarterly sampling, during
low-flow conditions if feasible, of salinity, temperature, and pH at the three
supplemental stations established pursuant to Paragraph b), above, for
the following durations:
• for one year under pre-discharge conditions;
• for two years under post-discharge conditions; and
• for two years after commencement of stand-alone operations.
d) Poseidon Resources shall provide for quarterly benthic monitoring, at the
three supplemental stations established pursuant to Paragraph b), above,
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for the following durations:
• for one year under pre-discharge conditions;
• for two years under post-discharge conditions; and
• for two years after commencement of stand-alone operations.
e) Benthic samples shall be collected using a 0.1 square meter grab
sampler. Three size classes to be monitored include meiofauna
(invertebrates passing through a 1.0 millimeter (mm) mesh sieve and
retained in a 40-42 µm mesh sieve), macrofauna (invertebrates retained
on a sieve or 0.25-0.30 mm mesh sieve with the exception of meiofauna
taxa such as Nematoda, Copepoda, Ostracoda, and Foraminifera), and
megafauna (epibenthic vertebrates and invertebrates visible to the naked
eye). Benthic infaunal organisms retained on the sieve shall be counted
and identified to the lowest taxon possible. Analysis of benthic community
structure at each sampling station shall include determination of the:
• Number of species per 0.1 square meter (species richness);
• Number of individuals per species per station;
• Total numerical abundance;
• Shannon's diversity index (H'); and
• Biomass.
f) Salinity, temperature, pH and benthic sampling identified above shall be
conducted by a third-party contractor approved by Lessor’s Executive
Officer and reasonably acceptable to Poseidon Resources. The thirdparty contractor may be the same contractor taking sampling under the
CRWQCB Order and NPDES permit identified above.
g) Poseidon Resources shall also provide all NPDES permit monitoring data
and results to the Lessor’s Executive Officer in accordance with the
timeframes established by the CRWQCB Order and NPDES permit
identified above.
h) At the conclusion of two years of post-discharge monitoring under the
SMRP, Poseidon Resources shall prepare and submit a report (the
“SMRP Report”) to Lessor’s Executive Officer that:
• Summarizes all collected monitoring data (including receiving
monitoring data collected per requirements of the CRWQCB);
• Presents a comparison of pre-discharge and post-discharge data and
characterizes statistical trends in benthic species richness, abundance,
population, or diversity; and
• Evaluates receiving water salinity data to assess the characteristics
(i.e., size and density) of the plume.
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Poseidon Resources shall prepare a similar report at the conclusion of two
years of stand-alone post-discharge monitoring under the SMRP.
i) If after two years of post-discharge monitoring or two years of stand-alone
post-discharge monitoring, as applicable, Lessor’s Executive Officer
reasonably determines that the results in the SMRP Report are sufficient
to assess the extent of use of Public Trust resources due to increases in
salinity levels, then the SMRP shall be discontinued and Poseidon
Resources may submit to the Commission a request regarding the
modification or elimination of the consideration established in SECTION 1
for the use of the Public Trust resources related to increases in salinity
levels.
Poseidon Resources, as a separate obligation, shall provide notice and sufficient
details to Lessor 60 days prior to any changes in ownership or assignment of
interest as defined in Section 4, Paragraph 10 of the Lease.
AES shall notify Lessor in writing prior to discontinuing its use of the Lease
Premises in connection with the production of electricity using Once-ThroughCooling (OTC). Upon receipt of notification by Lessor, AES may apply to Lessor
for approval of an assignment of its obligations under the Lease to Poseidon
Resources. In considering AES application for approval of an assignment,
Lessor will take into account Poseidon Resources’ past performance and the
likelihood that Poseidon Resources could and would carry out all obligations
under the Lease as sole lessee. In the event that Lessor finds that there is a
substantial probability that Poseidon Resources would not or could not carry out
all such obligations, then Lessor may disapprove the assignment, in which case,
at AES’s option, the Lease would terminate or AES would remain as Co-Lessee.
If Lessor agrees to the assignment, then as compensation for the use of Public
Trust resources on sovereign lands affected by the stand-alone entrainment and
impingement impacts, Poseidon Resources shall assume the maintenance
obligations for the existing entrainment and impingement mitigation program that
is being maintained by AES as of the date of this Lease Amendment.
Poseidon Resources, as a separate obligation, shall provide copies of all
regulatory monitoring and compliance reports pertaining to the operation of its
desalination facility to Lessor at the time of submitting such reports with any
regulatory agency.
Poseidon Resources, as a separate obligation, shall provide Lessor with a
performance deposit in the amount of $500,000 prior to commencement of
project construction. At any time during the term of the Lease, Lessor may
require an increase in the amount of the performance deposit to reflect economic
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inflation or to cover any additionally authorized improvements, alterations, or of
modification of rental. Additionally, should AES’s interest in this Lease be
assigned to Poseidon Resources, then Lessor may require an increase in the
amount of the performance deposit. Such increase may not initially exceed an
additional $500,000, but shall otherwise be subject to Paragraph 9 of Section 4,
General Provisions, of the Lease.
Poseidon Resources, as a separate obligation, shall provide to Lessor, in a form
approved by Lessor’s staff, an unconditional guarantee by parent company
Poseidon Water LLC for full performance by Poseidon Resources of all the
obligations under the Lease.
Poseidon Resources, as a separate obligation, shall provide to Lessor any and
all permits and authorizations issued by any and all other State, local or federal
agencies as a result of this project. This includes, but is not limited to, a detailed
report of compliance with Order No. R8-2006-0034, NPDES Permit No. CA
8000403, and any subsequent NPDES permit. Copies of all permits and
authorizations issued prior to operation of the desalination facility on the Lease
Premises shall be provided to Lessor prior to operation, and copies of each and
every permit or authorization issued after operations begin will be provided within
30 days after Poseidon Resources receives the permit or authorization.
Poseidon Resources acknowledges that Lessor may conduct a public hearing
five years after the effective date of commencement of the desalination facility’s
operations in order to publicly review and evaluate Poseidon Resources’
compliance with the terms of the Lease as provided for in Section 4, Paragraph
6, including, but not limited to, compliance with the federal Clean Water Act, and
California’s Porter-Cologne Water Quality Control Act.
In the event that Poseidon Resources fails to comply in any material respect with
any and all of its separate obligations under this Lease, Lessor may terminate
Poseidon Resources rights under this Lease without affecting any or all of AES’
rights or obligations under this Lease subject to the notice provisions in Section
4, paragraph 11(b) of this Lease.
Poseidon Resources shall not make any changes in use or operation of the
intake and outfall pipelines without prior authorization by Lessor.
Poseidon Resources shall be responsible for reimbursing all of Lessor’s
reasonable staff expenses incurred by Lessor and its staff to monitor compliance
by Poseidon Resources of all of its reservations, terms, covenants and conditions
of the Lease for the term of the Lease. Upon execution of the Lease
Amendment, Poseidon Resources shall execute a Reimbursement Agreement
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with the Lessor specifying the mechanism by which all actual costs by Lessor
shall be reimbursed. An expense deposit of $150,000 shall be paid to and held
by the Lessor as a cash surety to ensure performance of this paragraph.
Poseidon Resources shall complete construction of the desalination facility within
eight years of the authorization of this amendment.
SECTION 4 – GENERAL PROVISIONS is amended as follows:
Paragraph 11, Default and Remedies, (a) Default, Paragraph (4) is hereby
deleted in its entirety and is replaced with the following:
(4) Co-Lessee’s failure to obtain, maintain and comply with all necessary
governmental permits or other entitlements;
All other terms and conditions of the Lease shall remain in effect without
amendment.
The complete copy of the Lease Amendment is on file in the Sacramento office
of the California State Lands Commission.
1) PROJECT DESCRIPTION
On February 6, 2007, Poseidon Resources submitted an application to the
Commission for consideration of a desalination use of the existing intake and
outfall structures. Poseidon Resources notified CSLC staff on December 1, 2009
that it was withdrawing its application in order to provide sufficient time to
undertake additional CEQA review of the project as a stand-alone operation. On
June 15, 2010, Poseidon Resources submitted a revised application to the
Commission.
Poseidon proposes to co-locate an 11-acre desalination facility within the
Huntington Beach Generating Station site currently owned by AES. The
desalination facility as designed would produce up to 50 million gallons per day
(MGD) of potable drinking water for use by residents and businesses in Orange
County. The project includes a 10,120 square foot administration building, a
38,090 square feet reverse osmosis (RO) building, a 26,305 square foot product
water storage tank, and miscellaneous accessory structures. Proposed
improvements include up to 8-10 miles of water transmission lines in Huntington
Beach and Costa Mesa to connect to an existing regional transmission system in
Costa Mesa and two offsite pump stations, one in unincorporated Orange County
and one in the city of Irvine. From the desalination plant, the product water
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would be distributed along several pipeline routes (some proposed, some
planned, and some existing) to various local water districts in Orange County.
The construction period for the plant and ancillary facilities is estimated at 24
months, with another six months of testing upon completion. If all permits and
approvals are received by mid to late 2011, then the plant should be operational
some time in 2014.
The cost of the desalination plant and related facilities (pipeline, etc.) is estimated
at approximately $350 million. While a financing plan is currently not available,
Poseidon Resources reports that they will try to fund it in a similar manner as the
Carlsbad desalination facility, using tax-exempt private activity bonds.
In September of 2005, Poseidon Resources and AES executed a Ground Lease
and Easement for a term of 35 years from the anniversary of the commercial
operation date of the desalination facility with an option to extend the term for up
to two consecutive additional periods of ten years that is binding on successors
in interest.
The AES power plant currently uses Once-Through Cooling (OTC) technology to
cool its generators, and the desalination facility would reuse this water as its
supply source. This source water would be desalinated using RO technology,
producing approximately 50 MGD of product water and up to 75 MGD of
concentrated 57 parts per thousand (ppt) seawater (brine) as a by-product. The
brine solution would then be co-mingled, diluted, and discharged with the OTC
flows originating from the power plant. Total sea water volumes that would be
needed for the desalination process under current conditions would be
approximately 124 MGD.
AES and Poseidon Resources have entered into an Agreement that specifies the
operational and maintenance responsibilities for co-locating the proposed
desalination plant adjacent to the existing power plant.
To date, Poseidon Resources has received non-binding Letters of Intent (LOI)
from 17 local cities and water agencies to receive desalinated water from the
Huntington Beach desalination plant. The municipalities include the Cities of
Huntington Beach, Newport Beach, Anaheim, Garden Grove, Santa Ana, Seal
Beach, Fullerton, and Fountain Valley. The water agencies include the Municipal
Water District of Orange County, the Santa Margarita Water District, Laguna
Beach County Water District, and Irvine Ranch Water District. The LOIs total
80,960 acre feet of water, which represents demand in excess of what the
desalination plant will actually produce.
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2) CITY OF HUNTINGTON BEACH – ENVIRONMENTAL IMPACT REPORT
On September 7, 2010, the City, acting as the Lead Agency under the California
Environmental Quality Act (“CEQA”) (Public Resources Code § 21000 et seq.)
and the State CEQA Guidelines (California Code of Regulations § 15000 et
seq.), certified a Subsequent Environmental Impact Report (“SEIR”) (State
Clearinghouse No. 2001051092) and adopted CEQA Findings of Fact, a
Statement of Overriding Considerations and a Mitigation Monitoring and
Reporting Program for the Project. The City found that the preparation and
certification of the SEIR was appropriate because changes to the Project and the
circumstances surrounding the Project had occurred and new information had
become available since the City certified the Final Recirculated Environmental
Impact Report (“REIR”) for the Project on September 6, 2005 (“2005 REIR”).
The CSLC will be acting as a Responsible Agency under CEQA and, as such,
must generally use the SEIR certified by the Lead Agency. Section 15096 of the
CEQA Guidelines requires a Responsible Agency to consider the environmental
effects of the project as shown in the EIR prepared by the Lead Agency and
reach its own conclusions on whether and how to approve the project involved,
based upon that previously certified EIR. Section 15162 of the CEQA Guidelines
provides the only criteria under which a Responsible Agency may prepare a
subsequent or supplemental EIR, and those relate essentially to major changes
in the project or in the circumstances under which the project is built or to
address new information of substantial importance. In this case, SEIR 10-001
did address impacts in the event that the co-located power plant no longer
needed cooling water and that the proposed desalination project is to draw
directly all the seawater it needs. CSLC staff is not aware of any changes in the
project, in circumstances under which the project would be built, or in information
of substantial importance concerning the project subsequent to the City’s
certification of the SEIR. Preparation of a supplemental or subsequent EIR by
the CSLC would therefore not appear to be permitted under Section 15162 of the
CEQA Guidelines. After considering the City’s SEIR, the CSLC is required under
15096(a) to reach its own conclusion on whether and how to approve the
proposed project.
3) DESALINATION BACKGROUND INFORMATION
Desalination is a process that removes dissolved minerals (including, but not
limited to, salt) from seawater, brackish water, or treated wastewater. A number
of technologies have been developed for desalination, including reverse osmosis
(RO), distillation, electrodialysis, and vacuum freezing. The proposed Poseidon
Resources desalination project utilizes the RO process. In the RO process,
ocean water is pretreated to remove particles and then pumped at high pressure
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through permeable membranes to separate the salts from the water. The quality
of the water produced depends on the pressure, the concentration of salts in the
water, and the salt permeation constant of the membranes. Product water
quality can be improved by forcing water through the membranes twice.
4) ONCE-THROUGH COOLING BACKGROUND INFORMATION
If the desalination facility were operated separately from the power plant, it would
require substantial volumes of water to be drawn directly from the ocean. In
many respects, use of seawater directly for the proposed facility would be very
similar in effect to once-through-cooling operations at the coastal power plants.
"Once-through cooling" (OTC) is the process wherein ocean water is pumped
through power plants for cooling and then discharged back into the ocean.
Environmental impacts from OTC include the potential for marine organisms to
be impinged and entrained as a result of the large volume of seawater intake
required for cooling. Impingement occurs when marine organisms are trapped
against components of the cooling water system, such as screens, where they
die. Entrainment is the induction of smaller marine organisms into and through
the cooling water system where most, if not all, of the organisms are destroyed
by mechanical systems, temperature increases, or toxic stress. In addition, OTC
results in biological impacts through thermal discharge. Thermal discharge
refers to the release of cooling water at temperatures above ambient conditions
resulting in elevation of the temperature of marine waters in the immediate
vicinity of the outfall. These effects adversely impact coastal and ocean
resources and uses as well as public trust resources that are within the
jurisdiction of the Commission.
On February 5, 2007, the Commission authorized a 20-year General Lease –
Industrial Use No. PRC1980.1 to AES for the continued use and maintenance of
existing intake and outfall structures, for the use as components of an OTC
system associated with the upland Huntington Beach Generating Station. As a
result of the Commission’s concerns over the impacts of OTC, AES’s lease
contains special language that assures that AES will be in compliance with
various regulations governing the use of facilities involving intake of seawater,
including but not limited to, the Clean Water Act Section 316 (b) and federal and
state regulations. The existing lease allows the Commission to modify the terms
and conditions of the lease should that become necessary based on changes to
the technology of cooling for power plants that may be required in their
authorized capacities by other governmental regulatory agencies.
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5) RELATIONSHIP OF DESALINATION TO OTC
As stated, OTC impacts for power plant operations and desalination operations
are similar, but not exactly the same. Seawater intake for desalination purposes,
in some cases, results in less mortality of aquatic organisms impinged on the
intake screens due to lower flow rates, but may increase effects on aquatic
organisms due to higher rates of salt brine in the discharge water. Both
operations are similar in that organisms will be impinged and entrained within the
system. The extent of the impacts of each operation are primarily dependent
upon flow rates, water temperatures used for cooling the power generators and
water temperatures used in cleaning organisms attached to the interior walls of
the pipes utilized for intake, process and discharge of seawater.
The benefit afforded to desalination projects co-located with power plants comes
from use of the power plants discharged cooling water. The desalination facility
operator does not have to construct new intake and discharge facilities. Feed
water has already been pumped out of the ocean by the power plant. Most
importantly, the desalination facility is not imposing an additional entrainment and
impingement impact when it uses only water discharged by a power plant.
In May 2010, the State Water Resources Control Board adopted a statewide
policy on the use of coastal and estuarine waters for power plant cooling (OnceThrough-Cooling (OTC); Title 23, Section 2922). The policy became effective
October 1, 2010. This policy and anticipated new regulations adopted by both
state and federal agencies, along with the trend towards repowering existing
power plants with new technology, is likely to reduce or eliminate the use of OTC.
Should the Poseidon Huntington Beach desalination facility be successful, many
more such facilities could be proposed. If power plants no longer use OTC, the
desalination facilities will have to operate independently, and entrainment and
impingement would therefore continue. The State Water Resources Control
Board’s OTC policy, however, does not currently apply to seawater desalination
plants. Because the project would use Public Trust resources on sovereign
lands affected by entrainment and impingement during stand-alone operations,
Poseidon has agreed, as compensation for that use, to assume the maintenance
obligations for the existing entrainment and impingement mitigation program
currently being maintained by AES.
6) GREENHOUSE GAS EMISSIONS (GHG) ASSOCIATED WITH THE PROJECT
As part of its August 2008 approval of Poseidon’s desalination facility in the City
of Carlsbad, San Diego County, the Commission added lease conditions to
ensure that Poseidon would offset all direct GHG emissions generated during
construction and operation, including construction materials, transportation and
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equipment, as well as emissions generated indirectly through energy consumed
during all aspects of the facilities operations. With these conditions, Poseidon
could meet its announced objective that its project would be “carbon neutral.”
Commission staff has reviewed the analysis of GHG emissions contained in
SEIR 10-001, certified by the City of Huntington Beach on September 7, 2010,
for the proposed Poseidon Huntington Beach desalination facility, and the GHG
Plan adopted by the city on September 20, 2010. It is Commission staff’s opinion
that these documents do address GHG emissions from both construction and
operation of the facility and ancillary impacts. The information provided in these
documents may be subject to subsequent review by any and all applicable
regulatory authorities, including but not limited to, the California Coastal
Commission and the South Coast Air Quality Management District. Therefore,
staff recommends that the Poseidon’s lease include a condition that would
authorize the Executive Officer to incorporate any new terms lawfully imposed on
the GHG Plan by any and all applicable regulatory authorities.
OTHER PERTINENT INFORMATION:
Poseidon Resources has agreed to provide, in addition to the $500,000 bond
already posted by AES, a Performance Deposit in the amount of $500,000 that
will ensure the financial wherewithal to accomplish restoration of the lease
premises in the event that the facilities are no longer being used and to ensure
compliance with all of the terms of the lease. This includes removal of the
seawater intake and outfall pipelines. Additionally, a parent guaranty must be
provided by Poseidon Water LLC to ensure Poseidon Resources’ compliance
with the terms of the lease. The amendment would not be executed by Lessor
until after those items are provided.
Commission staff has received many letters of support for favorable
consideration of the proposed desalination project from a variety of sources
including, but not limited to, five State Senators, nine State Assemblymembers,
the Secretary for the California Natural Resources Agency, union
representatives, members of the Huntington Beach Chamber of Commerce, a
local trade council, a taxpayers association, and private citizens.
In addition, Commission staff has received a letter in opposition, in 2007, to the
project from the Coast Law Group on behalf of the Surfrider Foundation.
Salinity
The City’s SEIR identifies a concentrated brine discharge stream, but states that
the environmental impacts from this discharge are not significant. However, not
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addressed was the use of Public Trust resources that would result from
increased salinity offshore of the outfall. According to the SEIR, elevated salinity,
while not environmentally significant, would affect an area from seven to 20
acres, an area that marine life is likely to avoid. The project is therefore expected
to use an area of at least seven acres of sovereign tide and submerged lands,
although the actual area occupied may ultimately prove different. As a
consequence, Poseidon has agreed to pay annual rent, commencing with the
start of the desalination operation, in the amount of $115,500 for the use of these
lands, based upon the value of seven acres expected to be occupied. After two
years of monitoring, if it is determined that the area is not so affected or if the
area affected is different, then Poseidon may apply to the Commission for
elimination or modification of that rent.
Commission Staff Review and Recommendations
Commission staff has reviewed SEIR 10-001 certified by the City of Huntington
Beach, the NPDES permit issued by the Santa Ana Regional Water Quality
Control Board, and subsequent reports provided by Poseidon Resources. As a
result, Commission staff recommends approval of the proposed lease
amendment.
A Mitigation Monitoring and Reporting Program in conformance with State CEQA
Guidelines (Title 14, California Code of Regulations, section 15097) is attached
as Exhibit B.
Findings made in conformance with State CEQA Guidelines (Title 14, California
Code of Regulations, sections 15091 and 15096) are attached as Exhibit C.
A Statement of Overriding Considerations made in conformance with State
CEQA Guidelines (Title 14, California Code of Regulations, section 15093) is
attached as Exhibit C.
This activity involves lands identified as possessing significant environmental
values pursuant to public Resources Code sections 6370, et seq. Based upon
the Staff’s consultation with the persons nominating such lands and through the
CEQA review process, it is staff’s opinion that the project, as proposed, is
consistent with its use classification.
APPROVALS OBTAINED:
City of Huntington Beach
Santa Ana Regional Water Quality Control Board
California Department of Public Health
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FURTHER APPROVALS REQUIRED:
California Coastal Commission
EXHIBITS:
A.
B.
C.

Site and Location Map
Mitigation Monitoring and Reporting Program
CEQA Findings, Statement of Overriding Considerations

RECOMMENDED ACTION:
It is recommended that the Commission:

CEQA FINDING:
Find that a Subsequent EIR SCH# 2001051092 was prepared for this
project by the City of Huntington Beach and certified on September 7,
2010 and that the Commission has reviewed and considered the
information contained therein and reached its own conclusion regarding
approval of the project.
Adopt Mitigation Measures, as stated in the Mitigation Monitoring and
Reporting Program, as attached in Exhibit B.
Adopt the Findings made in conformance with Title 14, California Code of
Regulations, Sections 15091 and 15096(h), as attached in Exhibit C.
Adopt the Statement of Overriding Considerations made in conformance
with Title 14, California Code of Regulations, Section 15093 and 15096,
included in Exhibit C.
SIGNIFICANT LANDS INVENTORY FINDING:
Find that this activity is consistent with the use classification designated by
the Commission for the land pursuant to Public Resources Code Sections
6370, et seq.
AUTHORIZATION:
Authorize the amendment of Lease No. PRC 1980.1, a General Lease –
Industrial Use, issued to AES Huntington Beach LLC to include Poseidon
Resources (Surfside) LLC as a Co-Lessee and certain provisions
pertaining to the operation of the desalination facility, of lands shown on
Exhibit A attached (for reference purposes only), effective October 29,
2010; all other terms and conditions of the lease will remain in effect
without amendment.
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EXHIBIT A
MITIGATION, MONITORING, AND REPORTING
PROGRAM
1.1

INTRODUCTION

As the lead agency under CEQA, the City of Huntington Beach (City) is required to adopt a
program for reporting or monitoring regarding the implementation of mitigation measures to
ensure that the adopted mitigation measures are implemented as defined in the Subsequent
Environmental Impact Report (SEIR) and listed in Table 1-1. This lead agency responsibility
originates in Public Resources Code Section 21081.6(a) and CEQA Guidelines Section
15097 (Mitigation Monitoring or Reporting).

1.2

MONITORING AUTHORITY

The purpose of a Mitigation Monitoring and Reporting Program (MMRP) is to ensure that
measures adopted to mitigate or avoid significant impacts are implemented. An MMRP
can be a working guide to facilitate not only the implementation of mitigation measures by
the project proponent, but also the monitoring, compliance, and reporting activities of the
City and any monitors it may designate.
The City may delegate duties and responsibilities for monitoring to other environmental
monitors or consultants as deemed necessary, and some monitoring responsibilities may
be assumed by responsible agencies, such as affected jurisdictions and cities. The
number of construction monitors assigned to the project will depend on the number of
concurrent construction activities and their locations. The City or its designee(s), however,
will ensure that each person delegated any duties or responsibilities is qualified to monitor
compliance.
It is the responsibility of the environmental monitor assigned to ensure that appropriate
agency reviews and approvals are obtained. The City or its designee will also ensure that
any deviation from the procedures identified under the monitoring program is approved by
the City. Any deviation and its correction shall be reported immediately to the City or its
designee by the environmental monitor assigned.
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1.3

MMRP

ENFORCEMENT RESPONSIBILITY

The City is responsible for enforcing the procedures adopted for monitoring through the
environmental monitor assigned to each construction area. Any assigned environmental
monitor shall note problems with monitoring, notify appropriate agencies or individuals
about any problems, and report the problems to the City or its designee.

1.4

MITIGATION COMPLIANCE RESPONSIBILITY

The applicant is responsible for successfully implementing all the mitigation measures in the
MMRP, and is responsible for assuring that these requirements are met by all of its
construction contractors and field personnel. Standards for successful mitigation are implicit
in many mitigation measures that include such requirements as obtaining permits or avoiding
a specific impact entirely. Other mitigation measures include detailed success criteria.
Additional mitigation success thresholds will be established by applicable agencies with
jurisdiction through the permit process and through the review and approval of specific plans
for the implementation of mitigation measures.

1.5

GENERAL MONITORING PROCEDURES

Environmental Monitors. Many of the monitoring procedures will be conducted during the
construction phase of the project. The City and the environmental monitor(s) are
responsible for integrating the mitigation monitoring procedures into the construction process
in coordination with the applicant. The environmental monitor is responsible for ensuring
that all procedures specified in the monitoring program are followed.
Construction Personnel. A key feature contributing to the success of mitigation
monitoring will be obtaining the full cooperation of construction personnel and supervisors.
Many of the mitigation measures require action on the part of the construction supervisors
or crews for successful implementation. To ensure success, the following actions, detailed
in specific mitigation measures, will be taken:
Procedures to be followed by construction companies hired to do the work will be written
into contracts between the applicant and any construction contractors. Procedures to
be followed by construction crews will be written into a separate document that all
construction personnel will be asked to sign, denoting agreement.
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MMRP

One or more pre-construction meetings will be held to inform and train construction
personnel about the requirements of the monitoring program.
General Reporting Procedures. Site visits and specified monitoring procedures
performed by other individuals will be reported to the environmental monitor assigned. A
checklist will be developed and maintained by the environmental monitor to track all
procedures required for each mitigation measure and to ensure that the timing specified for
the procedures is adhered to. The environmental monitor will note any problems that may
occur and take appropriate action to rectify the problems.

1.6

MITIGATION MONITORING AND REPORTING TABLE

Table 1-1 lists the full text of mitigation measures identified for each environmental
discipline plus documentation, monitoring activity, timing of implementation, and
responsible monitor.
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Table 1-1, Mitigation Monitoring and Reporting Program
Mitigation Measure

Implementation
Documentation

OPERATIONAL IMPACTS
GEOLOGY, SOILS, AND SEISMICITY
GEO-1 A subsurface fault investigation shall be Subsurface fault
performed in accordance with California investigation
Geological Survey Note 49 to assess the nature
and extent of possible surface-fault rupture
across the southern portion of the site. If
evidence for potential fault-surface rupture is
found, an appropriate “setback” for structures
from the zone of surface faulting will be required.
GEO-2 The potential for lateral spread shall be
investigated as part of the site-specific
geotechnical investigation for the project. The
geotechnical report shall identify that
geotechnical observation, laboratory testing, or
both be completed during grading to identify
areas of highly expansive soils and to determine
the actual expansion potential of finish-grade
soils. Compressible soils in areas that have the
potential for lateral spread will require removal
and recompaction in areas of proposed
improvements or future fill per the specifications
of a California-licensed engineer.
GEO-3 A certified engineer shall ensure that all
structures associated with the proposed
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Geotechnical
investigation and
report identifying
areas of highly
expansive soils
and to determine
the actual
expansion
potential of finishgrade soils

Building plans

1-4

Monitoring
Activity

Timing

Responsible
Monitor

Review of
Prior to
subsurface fault construction
investigation/su
rvey
Confirmation
appropriate
“setback” is
implemented, if
necessary
Review
geotechnical
investigation
results/report.

City Public
Works Dept.

Prior to
construction

City Public
Works Dept.

Prior to
issuance of

City Planning
and Building

Confirmation
that necessary
measures are
taken during
grading

Review and
approve

August 2010

Compliance
Verification
Signature

Date
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desalination facility have been designed to
withstand the “design-level” earthquake, as set
forth in the latest edition of the Uniform Building
Code, prior to the issuance of grading permits. In
addition, the project must follow the site specific
geotechnical report and the professional
engineer’s recommendations.
GEO-4 A California-licensed Civil Engineer Soils and
(Geotechnical) shall prepare and submit to the geotechnical
City a detailed soils and geotechnical analysis analysis
with the first submittal of the grading plan. This
analysis shall include soil sampling and
laboratory testing of materials to provide detailed
recommendations for grading, chemical and fill
properties, liquefaction and landscaping. The
grading plan for the proposed project shall
contain the recommendations of the final soils
and geotechnical report. The recommendations
shall be implemented in the design of the
project, including but not limited to the measures
associated with site preparation, fill placement,
temporary shoring and permanent dewatering,
groundwater seismic design features, excavation
stability, foundations, soil stabilization,
establishment of deep foundations, concrete
slabs and pavements, surface drainage, cement
type and corrosion measures, erosion control,

City of Huntington Beach
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building plans

grading
permits

Dept. and
applicant/
designated
certified
engineer

Review a soils
and
geotechnical
analysis with
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First submittal
of the grading
plan

City Public
Works Dept.
and designated
Californialicensed Civil
Engineer
(Geotechnical)
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shoring and internal bracing, and plan review.
GEO-5 The use of Type V cement shall be used Contract
for concrete, and special coatings or other specifications
measures should be used to protect metal pipes
against the effects of corrosion.

GEO-6 Depending upon the construction Construction
methods dewatering may be required in order to plans
safely excavate the sites of the proposed below
groundwater facilities, and may require some
form of lateral support. Groundwater pumped
from the dewatering wells will need to meet
National Pollutant Discharge Elimination System
permit requirements before it is discharged (refer
to Section 4.9, Construction-Related Impacts). In
order to prevent the buried tanks (and certain
pipelines) from “floating” when water levels in the
tanks/pipelines are drawn down, it will be
necessary to either “anchor” them down, add
additional weight to the tanks/pipelines
themselves, and/or add sufficient soil surcharge
across the top of the tank/pipelines.
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Review of
contract
specifications
to ensure use
of Type V
cement and
other measures
to protect metal
pipes against
corrosion
Review
construction
plans to ensure
buried tanks
are anchored or
other method is
used to prevent
floating

Prior to and
during
construction

City Public
Works Dept.
and applicant/
designated
construction
contractors

Prior to/during
construction

City Public
Works Dept.
and designated
construction
contractors
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GEO-7 Compressible soils in areas that have Construction
the potential for lateral spread will require plans
removal and recompaction or future fill per the
specifications of a California-licensed engineer.
This process will require dewatering and support
of walls of excavation or use of deep foundations
such as stone columns or piles and grade
beams to support proposed structures.

Review
construction
plans to ensure
lateral spread
in areas with
compressible
soils is
prevented

Prior to/during
construction

City Planning
and Building
Dept. and
designated
Californialicensed
engineer

GEO-8 The proposed project shall incorporate Construction
recommended measures of the final soils and plans
geotechnical/seismic analysis to stabilize
structures from on-site soils known to be prone
to liquefaction. Typical methods include, but are
not limited to:
Over-excavation and recompaction of
soils
In situ soil densification, such as vibroflotation or vibro-replacement (i.e.,
stone columns)
Injection grouting
Deep soil mixing.

Review final
soils and
geotechnical/se
ismic analysis
and
construction
plans to ensure
structures from
on-site soils
known to be
prone to
liquefaction are
stabilized

Concurrent
with submittal
of first grading
plan

City Planning
and Building
Dept. and
applicant/
designated
construction
contractors

GEO-9 A California-licensed Civil Engineer Soils and
(Geotechnical) shall prepare and submit to the geotechnical
City a detailed soils and geotechnical analysis analysis
with the first submittal of the grading plan. This

Review soils
and
geotechnical
analysis,

Concurrent
with submittal
of first grading
plan

City Public
Works Dept.
and designated
California-
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analysis shall include soil sampling and
laboratory testing of materials to provide detailed
recommendations for grading, chemical and fill
properties, liquefaction and landscaping. The
grading plan prepared for the proposed project
shall contain the recommendations of the final
soils and geotechnical report. These
recommendations shall be implemented in the
design of the project including but not limited to
measures associated with site preparation, fill
placement, temporary shoring, and permanent
dewatering, groundwater seismic design
features, excavation stability, foundations, soil
stabilization, establishment of deep foundations,
concrete slabs and pavements, surface
drainage, cement types and corrosion
measures, erosion control, shoring and internal
bracing and plan review.
HYDROLOGY, DRAINAGE, AND STORMWATER RUNOFF
HWQ-1 The City of Huntington Beach shall Hydrology and
require that prior to the issuance of grading hydraulic study
permits the applicant’s Licensed Civil Engineer
prepare a hydrology and hydraulic study to
identify the effects of potential stormwater runoff
from the project on the existing storm drain flows
for the 10-, 25-, and 100-year design storm
events. The study shall identify existing runoff

City of Huntington Beach
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Timing

including soil
sampling and
laboratory
testing

Review
hydrology and
hydraulic study
identifying the
effects of
potential
stormwater
runoff from the
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licensed Civil
Engineer
(Geotechnical)

Prior to the
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Works Dept.
and applicant’s
Licensed Civil
Engineer
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and proposed runoff, in addition to existing storm
drain system capacity at the site discharge
location to the nearest down-gradient main
junction. The applicant shall design site drainage
and document that the proposed project would
not increase peak storm event flows over
existing conditions for the design storm events.
HWQ-2 Prior to the issuance of building permits Construction
(not including demolition permits), an appropriate plans
on-site drainage system that integrates
permanent stormwater quality features shall be
installed for the project.

HWQ-3 Prior to issuance of grading permits, the Plan to minimize
applicant shall submit to the City for approval a risks of tsunami
plan outlining the specific planning measures to
be taken to minimize or reduce risks to property
and human safety from tsunami during
operation. Planning measures could include, but
not be limited to, the following: (a) Provision of
tsunami safety information to all facility
personnel, in addition to posting signage on site;

City of Huntington Beach
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Activity
project on the
existing storm
drain flows for
the 10-, 25-,
and 100-year
design storm
events
Review
construction
plans and
ensure on-site
drainage
system that
integrates
permanent
stormwater
quality features
is installed
Review plan to
minimize or
reduce risks to
property and
human safety
from tsunami
during
operation

Timing

Responsible
Monitor

Prior to the
issuance of
building
permits (not
including
demolition
permits)

City Public
Works Dept.
and applicant/
designated
contractors

Prior to
issuance of
grading
permits

City Fire Dept.
and applicant
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(b) identification of the method for transmission
of tsunami watch and warnings to facility
personnel and persons on the site in the event a
watch or warning is issued; and (c) identification
of an evacuation site for persons on site in the
event of a tsunami warning.
NOISE
NOI-1 All pumps located outdoors (i.e., Building plans
seawater intake pumps, filter effluent transfer
pumps, and stand-alone pumps) shall be located
within enclosed structures with adequate
setback and screening, as necessary, to achieve
acceptable noise levels at the property lines of
nearby residences in accordance with the City of
Huntington Beach’s Noise Ordinance. Once the
stationary noise sources have been installed,
noise levels shall be monitored to ensure
compliance with the City’s Noise Ordinance. If
stationary noise sources exceed levels specified
in the City’s Noise Ordinance, an acoustical
engineer shall be retained by the project
applicant to install additional noise attenuation
measures in order to meet the applicable noise
standard.
Public Services and Utilities
PSU-1 The applicant shall coordinate with the Construction and
City of Huntington Beach's recycling operation plans

City of Huntington Beach
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Review building
plans and
ensure outdoor
pumps are
installed within
enclosed
structures

During
installation of
outdoor
pumps and
during
operation

City Planning
and Building
Dept. and
applicant

Prior to
construction

City recycling
representative

Monitor after
installation to
ensure
compliance with
Noise
Ordinance

Review
construction
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representative to ensure that the proposed
project is in compliance with the City's waste
reduction and recycling program.

PSU-2 Prior to the issuance of a grading permit, Waste reduction
the applicant shall prepare a waste reduction plan
plan for the generation of construction and
operational waste from the proposed project.
This plan will be submitted to the recycling
coordinator from the City of Huntington Beach,
who will ensure that Assembly Bill 939
requirements are properly addressed.
Aesthetics/Light and Glare
ALG-1 The applicant shall submit full design
details pursuant to City of Huntington Beach
requirements for design review submittals that
will specify architectural treatments that minimize
visual impacts. The design shall specify the
following:
For areas visible from adjacent,
existing, or proposed residential
areas, exterior mechanical equipment
shall be screened from view on all
sides, and rooftop mechanical

City of Huntington Beach

Design plan that
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architectural
treatments that
minimize visual
impacts
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and operation
plans to ensure
compliance with
waste reduction
and recycling
program
Review and
Prior to the
approve waste issuance of a
reduction plan
grading permit
to ensure
Assembly Bill
939
requirements
are properly
addressed

and applicant

Review design
plan and
ensure
architectural
treatments
minimize visual
impacts

City Planning
and Building
Dept. and
applicant

Prior to
construction

City recycling
coordinator and
applicant
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equipment shall be set back 15 feet
from the exterior edges of the
building.
Equipment to be screened includes,
but is not limited to, heating, air
conditioning, refrigeration equipment,
plumbing lines, duct-work, and
transformers.
Said
screening
shall
be
architecturally compatible with the
building in terms of materials and
colors.
If screening is not designed
specifically into the building, a rooftop
mechanical equipment plan showing
screening must be submitted for
review and approval with the
application for building permit(s).
ALG-2 The applicant shall submit a lighting plan Lighting plan
to be reviewed and approved by the City. The
plan shall:
Specify that light intensity for outdoor
lighting shall be limited to that
necessary for adequate security and
safety.
Demonstrate that outside lighting shall

City of Huntington Beach
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Review lighting
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City Planning
and Building
Dept. and
applicant
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be directed to prevent spillage onto
adjacent properties.
PRODUCT WATER QUALITY
PW-1 Prior to project operations, the applicant Drinking water
shall obtain all required drinking water permits permits
from the California Department of Health
Services. These permits are anticipated to
consist of the following:
A Wholesale Drinking Water Permit
(on August 10, 2002, the California
Department of Health Services
issued a conceptual approval letter
for the Seawater Desalination Project
at Huntington Beach)
An Administrative Change to Retail
Agencies’ Drinking Water Permit (to
include desalinated water from the
proposed project as an approved
source of supply for the California
Department of Health Services).
PW-2 During final design of the proposed Design plans
project, the applicant shall incorporate the
following six provisions to protect water quality in
the event of “non-routine” operations (defined as
operations such as seawater emergency intake
pump shutdowns and failures, electricity
equipment malfunctions, excessively high
City of Huntington Beach
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Responsible
Monitor

Review
required
drinking water
permits

Prior to
operati
on

City Planning
and Building
Dept. and
applicant

Review design
plans and
ensure
provisions are
incorporated to
protect water
quality in the

Prior to
construction

City Planning
and Building
Dept., Public
Works Dept.,
and applicant
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temperature of the cooling water, etc.):
Automatic Control Interlock between
HBGS Pumps and Desalination
Facility Intake Pumps: The shutdown
controls of the desalination facility
intake pumps shall be interlocked
with the HBGS pumps so that during
co-location, when HBGS pump
operation is discontinued to prepare
for heat treatment, non-routine, or
even routine pump shutdown, this
would automatically trigger an alarm
at the desalination facility along with
shutdown of the desalination intake
pumps. After this emergency
shutdown, the intake pumps shall be
started up manually, and the
operations staff would be required to
check the reason of shutdown with
the HBGS staff before restarting the
treatment facility intake pumps.
Continuous Intake Pump Flow
Measurement Devices: Seawater
intake pumps shall be equipped with
flowmeters, which would record the
pumped flow continuously. If the
intake flow is discontinued for any

City of Huntington Beach
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event of “nonroutine”
operations
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Responsible
Monitor

reason, including non-routine HBGS
operations, automatic intake pump
shutdown shall occur.
Continuous
Intake
Water
Temperature Measurement Devices:
The desalination facility intake pump
station shall be equipped with
instrumentation for continuous
measurement of the intake
temperature. Any fluctuations of the
intake temperature outside preset
normal limits shall trigger alarm and
intake pump shutdown. This
monitoring equipment shall provide
additional protection against heat
treatment or other unusual intake
water quality conditions.
Continuous
Intake
Water
Salinity/Conductivity Measurement
Devices: The desalination facility
intake pump station shall be
equipped with instrumentation for
continuous measurement of the
intake seawater salinity. Any
fluctuations of the intake salinity
outside preset normal operational
limits shall trigger an alarm and

City of Huntington Beach
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Responsible
Monitor

initiate intake pump shutdown. This
monitoring equipment shall provide
additional
protection
against
discharge
of
unusual
freshwater/surface water streams in
the facility outfall.
Continuous Intake Water Oil
Spill/Leak Detection Monitoring
Devices: The desalination facility
intake pump station shall be
equipped with instrumentation for oil
spill/leak detection. Detection of oil in
the intake water, even in
concentrations lower than 0.5
milligrams
per
liter,
shall
automatically trigger an alarm and
initiate intake pump shutdown. This
monitoring equipment shall provide
additional protection against unusual
intake water quality conditions.
Routine Communication with HBGS
Staff: While the desalination facility is
in operation in conjunction with the
HBGS, the desalination facility staff of
each shift shall be required to contact
HBGS personnel at least once per
shift and inquire about unusual

City of Huntington Beach
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planned or unplanned events at the
HBGS. If non-routine operations are
planned at the HBGS, the
desalination facility shall modify
desalination facility operations
accordingly.
PW-3 During project operations, the RO Design and
membrane system shall be continuously operation plans
monitored for feed seawater and permeate
conductivity and the differential pressure through
the membranes. If permeate salinity (i.e., total
dissolved solids) concentration exceeds the
design level, membranes shall be cleaned to
recover their original performance capabilities.

PW-4 Prior to project operations, the Earthquake
desalination facility operations staff shall develop preparedness
an earthquake preparedness plan, which shall plan
be reviewed and approved by the City of
Huntington Beach. The plan shall be in
compliance with all applicable regulations and

City of Huntington Beach
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Responsible
Monitor

Review design
and operation
plans and
ensure RO
membrane
system is
monitored for
feed seawater
and permeate
conductivity
and the
differential
pressure
through the
membranes
Review and
approve
earthquake
preparedness
plan

During
operation

City Planning
and Building
Dept. and
applicant/
designated
monitors

Prior to
operation

City Fire Dept.
and applicant/
desalination
facility
operations staff
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shall include safety planning documentation
providing measures that include but are not
limited to coordination procedures with
appropriate agencies and facility operations
procedures to ensure water delivery under
earthquake emergency conditions are
maintained.
PW-5 Prior to project operations, a corrosion Building plans
monitoring system shall be installed in the
proposed transmission pipeline at points of
interconnection with the existing water
distribution system to ensure that the proposed
corrosion control measures are effective and
adequate. The corrosion monitoring system will
include monitoring beyond the point of
connection in order to monitor downstream
effects, if required by MWD.
PW-6 To protect against potential taste and Flushing program
odor problems associated with the startup of
facility operations, a sequential flushing program
shall be initiated just prior to project startup that
shall be coordinated with the involved water
agencies to minimize sediment disturbance that
might occur due to flow reversal in a portion of
the existing distribution system.
PW-7 Prior to project operations, a sampling Design plan

City of Huntington Beach
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Review building
plans and
ensure
corrosion
monitoring
system is
installed

Prior to
operation

City Public
Works Dept.

Review flushing Prior to
program and
operation
ensure
coordination
with water
agencies to
minimize
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disturbance
Review design Prior to and

City Public
Works Dept. and
applicant
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location shall be established near the physical
connection of the transmission pipeline to the
OC-44 feeder. A monitoring program shall be
implemented for this location incorporating the
following parameters: coliform bacteria,
heterotrophic bacteria, chlorine residual,
disinfection byproducts, and aesthetic
parameters such as turbidity, odor, and color, as
well as corrosion indices.
PW-8 Prior to project operations, the applicant Operating
shall coordinate with and obtain approval as approvals and
required from applicable local and regional water agreements
agencies that own and operate the distribution
system with which the desalinated water would
come in contact. Various operating approvals
and corresponding agreements shall be signed
before the desalinated water is introduced into
the local distribution system.
CONSTRUCTION-RELATED IMPACTS
CONSTRUCTION - HYDROLOGY AND WATER QUALITY
CON-1 Concurrent with the submittal of any Erosion Control
Grading Plan or Demolition Plan, the Applicant Plan
shall submit an Erosion Control Plan to the City
of Huntington Beach Public Works Department
for review and approval, which shall include the
following measures:
Where necessary, temporary and/or

City of Huntington Beach
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plan and
during
ensure
operation
sampling
location is
established and
monitored
during
operation

Works Dept. and
applicant

Review
approvals and
agreements
with
appropriate
local/regional
water agencies

Prior to
operation

City Public
Works Dept. and
applicant

Review Erosion
Control Plan

Concurrent
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City Public
Works Dept. and
applicant
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permanent erosion control devices,
as approved by the City of Huntington
Beach Public Works Department,
shall be employed to control erosion
and provide safety during the rainy
season from October 15 to April 15.
Equipment and workers for
emergency work shall be made
available at all times during the rainy
season. Necessary materials shall be
available on site and stockpiled at
convenient locations to facilitate the
rapid construction of temporary
devices when rain is imminent.
Erosion control devices shall not be
moved or modified without the
approval of the City of Huntington
Beach Public Works Department.
All removable erosion protective
devices shall be in place at the end of
each working day when the 5-day
rain probability forecast exceeds
40%.
After a rainstorm, all silt and debris
shall be removed from streets, check
berms, and basins.
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Graded areas on the permitted area
perimeter must drain away from the
face of the slopes at the conclusion
of each working day. Drainage is to
be directed toward desilting facilities.
The permittee and contractor shall be
responsible and shall take necessary
precautions to prevent public
trespass onto areas where
impounded water creates a
hazardous condition.
The permittee and contractor shall
inspect the erosion control work and
ensure that the work is in accordance
with the approved plans.
Water shall be applied to the site
twice daily during grading operations
or as otherwise directed by the
County of Orange Inspector in
compliance with South Coast Air
Quality
Management
District
(SCAQMD) Rule 403 (Fugitive Dust
Emissions). A grading operations
plan may be required, including
watering procedures to minimize dust
and equipment procedures to

City of Huntington Beach
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CON-2 Construction of the project shall include
best management practices (BMPs) as stated in
the Orange County Stormwater Management
Program’s Drainage Area Management Plan
(DAMP). BMPs applicable to the project include
the following:
Silt fences installed along limits of
work, the project construction site, or
both.
Stockpile containment (i.e., visqueen,
fiber rolls, gravel bags, etc.)
Hillside stabilization structures (i.e.,
fiber matrix on slopes and
construction access stabilization
mechanisms, etc.)
Street sweeping
Tire washes for equipment
Runoff control devices (i.e., drainage
swales, gravel bag barriers/chevrons,
velocity check dams, etc.)
CON-3 As part of its compliance with the
NPDES requirements, the applicant shall
prepare permit registration documents (PRDs)
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Contract
language and
construction
plans

Review and
approve
contract
specifications
and
construction
plans

Prior to
construction

City Public
Works Dept. and
designated
construction
contractors

Permit
registration
documents

Review
Stormwater
Pollution

Prior to
construction

City Public
Works Dept. and
applicant
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Monitoring
Activity

that include a Notice of Intent (NOI) to be
submitted to the Santa Ana Regional Water
Quality Control Board providing notification and
intent to comply with the State of California
general permit prior to any construction
occurring. Prior to filing the PRDs, completion of
a stormwater pollution prevention plan (SWPPP)
shall be required for construction activities on
site. A copy of the SWPPP shall be available,
implemented, and amended at the construction
site at all times.
CON-4 As part of its compliance with the
NPDES requirements, the applicant shall
prepare permit registration documents (PRDs)
that include a Notice of Intent (NOI) to be
submitted to the Santa Ana Regional Water
Quality Control Board providing notification and
intent to comply with the State of California
general permit prior to any construction
occurring. According to the risk level assessed to
the discharges of the project, the applicant will
comply with additional requirements of NPDES
permit (Order No. 2009-0009 DWQ
(CAS000002)) to be effective July 1, 2010.
These include numeric action levels and/or
numeric effluent limitations for pH and turbidity,
the preparation of rain event action plans,

(PRDs), Notice of
Intent (NOI), and
Stormwater
Pollution
Prevention Plan
(SWPPP)

Prevention Plan
(SWPPP),
permit
registration
documents
(PRDs), and
Notice of Intent
(NOI)

Permit
registration
documents
(PRDs) and
Notice of Intent
(NOI)

Review permit
registration
documents
(PRDs),Notice
of Intent (NOI),
and additional
requirements of
NPDES permit
(Order No.
2009-0009
DWQ
(CAS000002))
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bioassessments.
CON-5 Prior to any dewatering activities, the
applicant shall obtain and comply with a general
dewatering NPDES permit from the Santa Ana
Regional Water Quality Control Board. Prior to
dewatering into a sanitary sewer system, the
project applicant will obtain the required permit
and adhere to the conditions outlined in the
permit issued by the Orange County Sanitation
District.
CON-6 Prior to receiving any grading or building
permit, the applicant shall prepare a precise
grading and drainage plan containing the
recommendations of the final soils and
geotechnical analysis for temporary and
permanent groundwater dewatering, as well as
for surface drainage, for review and approval by
the Santa Ana Regional Water Quality Control
Board and the City of Huntington Beach Public
Works Department. The dewatering plan shall
ensure treatment in compliance with the NPDES
dewatering permit to be issued by the Santa Ana
Regional Water Quality Control Board. Where
necessary, a dewatering treatment system shall
be employed to remove contaminants. For
instance, for treatment of volatile organic
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NPDES and
Orange County
Sanitation District
permit

Review and
ensure
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NPDES and
Orange County
Sanitation
District permits

Prior to
dewatering
activities

City Public
Works Dept. and
applicant

Grading and
drainage plan

Review and
approve
grading and
drainage plan

Prior to
permitting

City Public
Works Dept. and
applicant

Obtain approval
from Santa
Ana Regional
Water Quality
Control Board
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Monitor

Ensure Orange
County Water
District

Prior to
permitting

City Public
Works Dept. and
applicant

compounds such as trichloroethylene, the
system may employ at least two beds of granular
activated carbon in series in addition to physical
processes used to reduce suspended solids.
The applicant will comply with the approved
dewatering plan. The dewatering plan will
include provisions for the installation and
operation of a monitoring well system for the
duration of the desalination facility construction
period. The monitoring well system will ensure
that construction activities do not have any
measurable impacts on groundwater quality
outside of the boundaries of the desalination
facility site. The City of Huntington Beach shall
require that the applicant prepare a groundwater
hydrology study to determine the lateral
transmissivity of area soils and a safe pumping
yield such that dewatering activities do not
interfere with nearby water supplies. The
groundwater hydrology study shall make
recommendations on whether permanent
groundwater is feasible within the constraints of
a safe pumping level.
CON-7 Prior to issuance of any grading permits, Notification to
the applicant shall inform the Orange County Orange County
Water District (OCWD) of its plans for on-site Water District

City of Huntington Beach
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Mitigation Measure

Implementation
Documentation

Monitoring
Activity

dewatering and, if necessary, acquire necessary
permits and approvals from the OCWD to ensure
that no adverse impacts on the groundwater
basin or seawater intrusion barrier occur as a
result of the proposed project. The applicant
would comply with any approved dewatering
permits or plans.
CON-8 During dewatering operations, a survey
program shall be conducted on surrounding
properties and structures to ensure that
movement or settlement from on-site dewatering
operations does not occur. This survey program
would be subject to approval by the City of
Huntington Beach Engineer and shall outline
measures to be completed in the event that
movement or settlement is identified, which
could include discontinuing dewatering activities.
CON-9 Should on-site dewatering operations
require discharge into the sanitary sewer
system, the applicant shall obtain applicable
permits and approvals from the Orange County
Sanitation District and City of Huntington Beach
Public Works Department prior to any
dewatering operations. Should the dewatering
discharge be directed to existing AES storm
drain facilities, the Applicant shall ensure that
dewatering is addressed in the applicant’s Santa

(OCWD)

(OCWD) is
informed of
dewatering
plans and
permits are
acquired (if
required)
Review and
approve
dewatering
survey program

City of Huntington Beach

Dewatering
survey program

Permits and
approvals from
the Orange
County Sanitation
District and City
of Huntington
Beach Public
Works
Department
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Review
applicable
permits and
seek approval
from the
Orange County
Sanitation
District

Timing

Responsible
Monitor

During
construction
and
dewatering
operations

City Public
Works Dept.

Prior to
dewatering
operations

City Public
Works Dept. and
applicant
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Ana Regional Water Quality Control Board
NPDES permit.
CONSTRUCTION - AIR QUALITY
CON-10
Prior to issuance of any grading Grading plan
permit, the applicant shall demonstrate (through
submittal of a grading plan to the City of
Huntington Beach) that, in compliance with
SCAQMD Rule 403, excessive fugitive dust
emissions shall be controlled by regular watering
or other dust prevention measures, as specified
in the SCAQMD’s rules and regulations. In
addition, SCAQMD Rule 402 requires the
implementation of dust suppression techniques
to prevent fugitive dust from creating a nuisance
off site. Implementation of the following
measures would reduce short-term fugitive dust
impacts on nearby sensitive receptors:
Active portions of the construction
site shall be watered twice daily to
prevent excessive amounts of dust
On-site vehicle speed shall be limited
to 15 miles per hour
All on-site roads shall be paved as
soon as feasible, watered twice daily,
or chemically stabilized
Visible dust beyond the property line

City of Huntington Beach
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Review grading
plan and
ensure dust
suppression
techniques are
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prevent fugitive
dust

Prior to
issuance of
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Works Dept. and
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that emanates from the project shall
be prevented to the maximum extent
feasible
All material transported off site shall
be either sufficiently watered or
securely covered to prevent
excessive amounts of dust prior to
departing the job site
Track-out devices shall be used at all
construction site access points
All delivery truck tires shall be
watered down, scraped down, or both
prior to departing the job site.
Non-toxic soil stabilizers shall be
applied to all disturbed construction
sites that will be inactive for 10 days
or more
All excavating and grading operations
shall be suspended when wind gusts
(as instantaneous gusts) exceed 25
miles per hour.
A construction relations officer shall
be appointed to act as a community
liaison
concerning
on-site
construction
activity
including
resolution of issues related to fugitive

City of Huntington Beach
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Construction
plans

Review plans
and confirm
that hauling
activities shall
comply with
California
Vehicle Code
Section
23114(b)(F)(e)(
4)

Prior to the
issuance of
grading permit
and during
construction

City Public
Works Dept. and
applicant

Contract
language and
construction
equipment
vehicles
maintenance
records

Review
maintenance
records and
ensure
construction
equipment
vehicles
engines are
maintained in
good condition

Prior to the
issuance of
grading permit

City Public
Works Dept. and
Planning and
Building Dept.

dust.
CON-11
All trucks that are to haul
excavated or graded material on site shall
comply with California Vehicle Code Section
23114(b)(F)(e)(4) as amended, regarding the
prevention of materials spilling onto public
streets and roads. Prior to the issuance of
grading permits, the applicant shall demonstrate
to the City of Huntington Beach Engineer how
the project operations subject to that
specification during hauling activities shall
comply with the provision set forth in Sections
23114(b)(F)(e)(4).
CON-12
Prior to issuance of a grading
permit, the City of Huntington Beach Engineer
and the chief building official shall confirm that
the grading plan, building plans, and
specifications stipulate that, in compliance with
SCAQMD Rule 403, O3 precursor emissions
from construction equipment vehicles shall be
controlled by maintaining equipment engines in
good condition and in proper tune per
manufacturer’s specifications, to the satisfaction
of the City Engineer. Maintenance records shall
be provided to the City. The City Inspector shall
be responsible for ensuring that contractors
comply with this measure during construction.

City of Huntington Beach
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CON-13
The following measures shall be
implemented by the contractor to reduce ROG
emissions resulting from application of
architectural coatings:
Use high-pressure-low-volume paint
applicators with a minimum transfer
efficiency of at least 50%
Use required coatings and solvents
with an ROG content lower than
required under Rule 1113
Utilize building materials that do not
require painting to the extent feasible
Use
pre-painted
construction
materials.
CON-14
Prior to issuance of a grading
permit, a Diesel Fuel Reduction Plan shall be
submitted to the City Engineer. This plan shall
identify the actions to be taken to reduce diesel
fuel emissions during construction activities
(inclusive of grading and excavation activities).
Reductions in diesel fuel emissions can be
achieved by measures including but not limited
to the following: a) use of alternative energy
sources, such as compressed natural gas or
liquefied petroleum gas, in mobile equipment
and vehicles; b) use of “retrofit technology,”

Contract
language and
construction
plans

Review contract During
specifications
construction
and ensure
reduction of
ROG emissions
are achieved
through best
management
practices

City Planning
and Building
Dept. and
applicant/
designated
contractor

Diesel Fuel
Reduction Plan

Review Diesel
Fuel Reduction
Plan

City Public
Works Dept. and
applicant

City of Huntington Beach
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including diesel particulate traps, on existing
diesel engines and vehicles; and c) other
appropriate measures. Prior to the issuance of a
grading permit, the Diesel Fuel Reduction Plan
shall be filed with the City of Huntington Beach.
The plan shall include, at a minimum, the
following provisions:
All diesel-fueled off-road construction
equipment shall be California Air
Resources Board certified or use
post-combustion controls that reduce
pollutant emissions to the same level
as California Air Resources Board
certified equipment. California Air
Resources Board certified off-road
engines are engines that are 3 years
old or less and comply with lower
emission standards. Post-combustion
controls are devices that are installed
downstream of the engine on the
tailpipe to treat the exhaust. These
devices are now widely used on
construction equipment and are
capable of removing over 90% of the
PM10, CO, and volatile organic
compounds from engine exhaust,
depending on the specific device,

City of Huntington Beach
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sulfur content of the fuel, and specific
engine. The most common and
widely used post-combustion control
devices are particulate traps (e.g.,
soot filters), oxidation catalysts, and
combinations thereof.
All diesel-fueled on-road construction
vehicles shall meet the emission
standards applicable to the most
current year to the greatest extent
possible. To achieve this standard,
new vehicles shall be used, or older
vehicles shall use post-combustion
controls that reduce pollutant
emissions to the greatest extent
feasible.
The effectiveness of the latest diesel
emission controls is highly dependent
on the sulfur content of the fuel.
Therefore, diesel fuel used by onand off-road construction equipment
shall be low sulfur (less than 15 ppm)
or other alternative, low-polluting
diesel fuel formulation.
CON-15
Prior to the issuance of grading Contract
permits, the applicant shall ensure evidence language and
acceptable to the City of Huntington Beach construction
City of Huntington Beach
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Monitoring
Activity

Timing

Review contract Prior to the
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Works Dept.,
Planning and
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Planning and Building Department and Public plans
Works Department that:
Construction vehicles or equipment,
fixed or mobile, shall be equipped
with properly operating and
maintained mufflers and other staterequired noise attenuation devices.
Operations shall comply with the City
of Huntington Beach Municipal Code
Chapter 8.40 (Noise Control).
Property owners and occupants
located within 1,200 feet of the
desalination facility boundary shall be
sent a notice, at least 15 days prior to
commencement of construction of
each phase, regarding the
construction schedule of the
proposed project. A sign, legible at a
distance of 50 feet shall also be
posted at the project construction
site. All notices and signs shall be
reviewed and approved by the City
prior to mailing or posting and shall
indicate the dates and duration of
construction activities, as well as
provide a contact name and a
telephone number where residents

City of Huntington Beach

MMRP

Monitoring
Activity

Timing

Responsible
Monitor

plans

permits

Building Dept.,
and applicant

Ensure
construction
noise does not
exceed City’s
noise ordinance
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can inquire about the construction
process and register complaints.
Prior to issuance of a grading or
building permit, the applicant shall
demonstrate to the satisfaction of the
City’s Building Official how
construction noise reduction methods
(e.g., shutting off idling equipment,
installing temporary acoustic barriers
around stationary construction noise
sources, and maximizing the distance
between construction equipment
staging areas and occupied
residential areas) shall be used
where feasible.
Construction haul routes shall be
designed to avoid noise-sensitive
uses (e.g., residences, schools, etc.).
During construction, stationary
construction equipment shall be
placed such that emitted noise is
directed away from sensitive noise
receivers.
CONSTRUCTION - UNDERGROUND UTILITIES
CON-16
Unless underground utility Construction plan
locations are well documented, as determined

City of Huntington Beach
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Monitoring
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Timing
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Monitor

Verify
underground

Prior to
construction

City Public
Works Dept. and
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by the City of Huntington Beach Public Works
Department, the project engineer shall perform
geophysical surveys to identify subsurface
utilities and structures, and incorporate the
findings into site design prior to construction.
Pipelines or conduits that may be encountered
within the excavation and graded areas shall
either be relocated or cut and plugged according
to the applicable code requirements.

CONSTRUCTION - AESTHETICS
CON-17
During construction, a security Contract
fence, the height of which shall be determined language and
by the City of Huntington Beach Planning and construction plan
Building Department, shall be installed around
the perimeter of the site. The construction site
shall be kept clear of all trash, weeds, etc.

City of Huntington Beach
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Monitoring
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Timing

Responsible
Monitor

utility locations.
If necessary,
review
geophysical
surveys
conducted
identifying
subsurface
utilities and
structures, and
ensure findings
are
incorporated in
site design

applicant

Review contract During
language and
construction
construction
plan and
ensure security
fence is
installed around
the perimeter of
the site

City Planning
and Building
Dept. and
applicant/
designated
contractor
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Contract
CON-18
Construction activities shall be language and
concentrated away from adjacent residential construction plan
areas, to the extent feasible. Equipment storage
and soil stockpiling shall be at least 100 feet
away from adjacent residential property lines.

MMRP

Monitoring
Activity

Timing

Responsible
Monitor

Review contract During
language and
construction
construction
plan and
ensure
avoidance of
adjacent
residential
areas, to the
extent feasible,
and equipment
storage and soil
stockpiling is at
least 100 feet
from residential
property

City Planning
and Building
Dept.

Review contract Prior to
language and
excavation
construction
plans and
ensure removal
and disposal of
excess
vegetation,
surface trash,

City Public
Works Dept. and
applicant/
designated
contractor

CONSTRUCTION - HAZARDS AND HAZARDOUS MATERIALS
CON-19
Prior to excavation of the
contaminated area and other areas for rough
grading, the project site shall be cleared of
excess vegetation, surface trash, piping, debris,
and other deleterious materials. These materials
shall be removed and disposed of properly
(recycled, if possible).

City of Huntington Beach

Contract
language and
construction
plans
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MMRP

Monitoring
Activity

Timing

Responsible
Monitor

Prior to and
during
excavation
and
remediation

City Public
Works Dept. and
applicant/
designated
contractor

piping, debris,
and other
deleterious
materials from
project site

CON-20
Proper excavation procedures
shall comply with the Occupational Safety and
Health Administration’s Safety and Health
Standards. If applicable, the SCAQMD Rule
1166 permit shall be obtained prior to the
commencement of excavation and remedial
activities.

Contract
language and
construction
plans

Review contract
language and
construction
plans and
ensure
compliance with
Occupational
Safety and
Health
Administration’s
Safety and
Health
Standards
Review
SCAQMD Rule
1166 permit (if
applicable)
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CON-21
The contractor shall follow all Remedial Action
recommendations contained within the adopted Plan and Health
Remedial Action Plan and Health and Safety and Safety Plan
Plan for the project site.

CON-22
A licensed asbestos/lead
abatement contractor shall be obtained to
remediate the asbestos-containing materials and
lead-based paint on site prior to construction.
The contractor shall contact the SCAQMD and
the City of Huntington Beach Departments of
Planning, Building and Safety, and Fire prior to
asbestos/lead paint removal.
CON-23
If any hazardous materials not
previously addressed in the mitigation measures
contained herein are identified and/or released
to the environment at any point during the site
cleanup process, operations in that area shall
cease immediately. At the earliest possible time,
the contractor shall notify the City of Huntington
Beach Fire Department of any such findings.
Upon notification of the appropriate agencies, a
course of action would be determined subject to
the approval of the City of Huntington Beach

City of Huntington Beach

Contract
language and
construction
plans

Contract
language and
construction
plans
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MMRP

Monitoring
Activity

Timing

Responsible
Monitor

Review
Remedial
Action Plan and
Health and
Safety Plan and
ensure
recommendatio
ns are followed
Review contract
language and
construction
plans.
Coordinate with
SCAQMD and
the fire
department
Review contract
language and
construction
plans and
ensure
cleanup/constru
ction is ceased
if hazardous
materials are
identified
and/or

During
construction

City Fire
Dept.and
applicant/
designated
contractor

Prior to
construction
and
asbestos/lead
paint removal

City Planning
and Building
Dept., Fire Dept.,
and applicant/
designated
contractor

During
construction

City Fire Dept.,
Public Works
Dept., and
applicant/
designated
contractor
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Public Works Department and Fire Department.

CON-24
All structures must be cleaned
of hazardous materials prior to off-site
transportation or hauled off site as a waste in
accordance with applicable regulations.

Monitoring
Activity

Timing

Responsible
Monitor

During
construction

City Fire Dept.,
Public Works
Dept., and
applicant/
designated
contractor

During
construction

City Planning
and Building
Dept. and
applicant/
designated
contractor

released. Notify
City fire
department.

Contract
language and
construction
plans

CON-25
Structure removal operations Contract
shall comply with all regulations and standards language and
of the SCAQMD
construction
plans

City of Huntington Beach

MMRP
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Review contract
language and
construction
plans and
ensure
structures of
hazardous
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plans and
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compliance with
regulations and
standards of
SCAQMD for
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MMRP

Monitoring
Activity

Timing

Responsible
Monitor

Prior to and
during
remediation

City Planning
and Building
Dept., Public
Works Dept.,
and applicant/
designated
contractor

structure
removal
CON-26
The contractor shall post signs Cleanup/remediat
prior to commencing remediation, alerting the ion signage
public to the site cleanup operations in progress.
The City of Huntington Beach Planning and
Building Department and Public Works
Department shall review and approve the size,
wording, and placement of these signs.

Review public
notice of site
cleanup

CON-27
Unrecorded or unknown wells
uncovered during the excavation or grading
process shall be immediately reported to and
coordinated with the City of Huntington Beach
Fire Department and state Division of Oil, Gas,
and Geothermal Resources, and shall meet City
of Huntington Beach Specification 422.

Review contract During
language and
excavation/gra
construction
ding
plans

City of Huntington Beach

Contract
language and
construction/gradi
ng plans

City Fire Dept.,
DOGGR, and
applicant/
designated
contractor

Report
unrecorded or
unknown wells
uncovered
during the
excavation or
grading
process
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Monitoring
Activity

CON-28
During remediation, if any soil
was found to be hazardous due to contamination
other than petroleum hydrocarbons, it would be
segregated, stockpiled, and handled separately
after issuance of a stockpiling permit by the City
of Huntington Beach Public Works Department.

Contract
language and
construction/
remediation plans

Review contract During
language and
remediation
construction
plans

CON-29
Dust and volatile organic
emissions from excavation activities shall be
controlled through water spray or by employing
other approved vapor suppressants, including
hydromulch spray, in accordance with Regional
Water Quality Control Board Waste Discharge
Requirements and the SCAQMD permit
conditions.
CON-30
Prior to the excavation process
for pipeline construction, the contractor shall
coordinate with the Orange County Integrated
Waste Management Department in order to
ensure that proposed pipeline construction does
not impact drainage of the former Cannery
Street Landfill.

Contract
language and
construction
plans

City of Huntington Beach

Contract
language and
construction
plans

Segregate and
stockpile any
soil deemed
hazardous
Review contract
language and
construction
plans and
ensure control
of dust and
VOC emissions
Review contract
language and
construction
plans

Timing

Responsible
Monitor
City Public
Works Dept.and
applicant/
designated
contractor

Prior to
construction
and
excavation

City Public
Works Dept.and
applicant/
designated
contractor

Prior to
construction
and
excavation

City Public
Works Dept.and
applicant/
designated
contractor

Coordinate with
the Orange
County
Integrated
Waste
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CON-31
Methane migration features
would be consistent with the requirements of the
City of Huntington Beach Specification Number
429 and other applicable state and federal
regulations. The methane migration features
shall be submitted for review and approval to the
Orange County Health Care Agency,
Environmental Health Division and the City of
Huntington Beach Fire Department.
CON-32
Studies to evaluate the potential
for landfill gas generation and migration would
be completed prior to implementation of the
proposed water delivery component of the
project. Appropriate mitigation measures would
be coordinated with the SCAQMD, Solid Waste
Local Enforcement Agency, Regional Water
City of Huntington Beach

Implementation
Documentation

MMRP

Monitoring
Activity

Timing

Responsible
Monitor

Management
Department to
ensure
proposed
pipeline
construction
does not impact
drainage of the
former Cannery
Street Landfill
Methane
Review and
Prior to
migration features confirm
construction
report
approval of
methane
migration
features report

Studies to
evaluate the
potential for
landfill gas
generation and
migration

1-42

Review studies
to evaluate the
potential for
landfill gas
generation and
migration

Prior to
construction

City Fire Dept.,
Orange County
Health Care
Agency,
Environmental
Health Division,
and applicant

City Public
Works Dept. and
Fire Dept. in
coordination with
SCAQMD, Solid
Waste Local
Enforcement
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Quality Control Board, and the City of
Huntington Beach Fire Department. Mitigation
measures shall entail active or passive
extraction of landfill gas to control surface and
off-site migration and passive barriers with vent
layers and alarm systems below trenches and
within 1,000 feet of the former Cannery Street
Landfill boundary. A comprehensive monitoring
network would be established along the pipeline
alignment adjacent to the landfill. Periodic
monitoring of the monitoring network would be
performed.
CON-33
Closure reports or other Closure reports
acceptable documentation shall be reviewed and and
approved by the Huntington Beach Fire documentation
Department to document the successful
completion of required remediation activities, if
any, for contaminated soils, in accordance with
City
Specification
431-92.
The
reports/documentation shall be submitted and
approved by the Huntington Beach Fire
Department prior to the issuance of grading
permits for site development. No construction
shall occur in the affected area until reports have
been accepted by the City.
CONSTRUCTION - TRAFFIC

City of Huntington Beach
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Monitoring
Activity

Timing

Responsible
Monitor
Agency,
Regional Water
Quality Control
Board, and
applicant

Review closure
reports to
document the
successful
completion of
required soil
remediation
activities

Prior to
issuance of
grading
permits

City Fire Dept.
and applicant
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CON-34
Prior to construction, a traffic Traffic
management plan (TMP) shall be prepared and management plan
implemented to the satisfaction of the affected
jurisdiction within which the facilities are to be
constructed where construction would affect
roadways. The affected jurisdiction shall review
and approve the TMP prior to construction to
ensure that congestion and delay of traffic
resulting from project construction is not
substantially increased and will be of a shortterm nature. To ensure that congestion and
delay of traffic resulting from project construction
is not substantially increased, the TMP shall
include, but not be limited to, the following
measures:
Limit construction to one side of the
road or out of the roadbed where
possible
Provide of continued access to
commercial and residential properties
adjacent to construction sites
Provide alternate bicycle routes and
pedestrian paths that comply with the
American with Disability Act
Accessibility Guidelines, where
existing paths/routes are disrupted by

City of Huntington Beach
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Timing

Responsible
Monitor

Review and
confirm
implementation
of traffic
management
plan

Prior to
construction

Affected
jurisdiction’s
traffic staff and
applicant/design
ated contractor
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MMRP

Monitoring
Activity

Timing

Responsible
Monitor

construction activities, if any
Submit a truck routing plan for
approval by the City of Huntington
Beach, Orange County, and other
responsible public agencies in order
to minimize impacts from truck traffic
during material delivery and disposal
Where construction is proposed for
two-lane
roadways,
confine
construction to one-half of the
pavement width. Establish one lane
of traffic on the other half of the
roadway
using
appropriate
construction signage and flagmen, or
submit a detour plan for approval by
the City Traffic Engineer
The traffic management plan shall
specifically address the proposed
Ascon landfill remediation activities
and provide measures to ensure that
the timing and frequency of truck
traffic entering and exiting the landfill,
in
conjunction
with
project
construction, will not result in
substantial delays, or circulation
conflicts. Measures may include

City of Huntington Beach
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MMRP

Monitoring
Activity

Timing

Responsible
Monitor

staggering of work hours/construction
days, use of flag personnel, alternate
routes, or other measures capable of
avoiding or reducing traffic
congestion
Affected agencies shall approve the
traffic management plan at least two
weeks prior to construction. Per
California
Department
of
Transportation
(Caltrans)
requirements, the applicant shall
submit the traffic management plan to
Caltrans at the 90% design phase
Construction activities shall, to the
extent feasible, be coordinated with
other construction activity taking
place in the affected area(s)
Provide for temporary parking, where
necessary, during installation of
pipelines within the AES site.
On- and off-site traffic signing and
striping shall be implemented in
conjunction with detailed construction
plans for the project.
Ensure that access will be maintained
to individual properties and

City of Huntington Beach
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businesses, and that emergency
access will not be restricted. The
contractor shall coordinate in
advance with local jurisdictions to
avoid restricting movements of
emergency vehicles. Jurisdictions
shall notify police departments, fire
departments, ambulance services,
and paramedic services in advance
of the proposed locations, nature,
timing, and duration of construction
activities and shall advise of access
restrictions that could impact their
effectiveness. At locations where
access to nearby property is blocked,
provision shall be ready at all times to
accommodate emergency vehicles,
such as plating over excavations,
short detours, and alternate routes in
conjunction with local agencies.
CON-35
Prior to initiating the removal of Contract
structures and contaminated materials, the language and
contractor must provide evidence that the traffic control plan
removal of materials would be subject to a traffic
control plan, for review and approval by the City
of Huntington Beach Public Works Department.
The intent of this measure is to minimize the
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MMRP

Monitoring
Activity

time period and disruption of heavy-duty trucks.

plan

CON-36
Construction-related activities Contract
would be subject to, and comply with, standard language and
street use requirements imposed by the City of traffic control plan
Huntington Beach, Orange County, and other
public agencies, including the use of flagmen to
assist with haul truck ingress and egress of
construction areas and limiting the large size
vehicles to off-peak commute traffic periods.

Review contract
language and
traffic control
plan and
ensure
compliance with
City, Orange
County, and
other public
agencies’ street
use
requirements
Review right-ofway
encroachment
permits and
approval of
nighttime
construction
activities

CON-37
The contractor shall obtain the Right-of-way
necessary right-of-way encroachment permits encroachment
and satisfy permit requirements prior to any permits
construction. Nighttime construction may be
performed in congested areas. Also, nighttime
construction activities shall have prior approval
by the City of Huntington Beach Public Works
Department and other affected agencies.
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CON-38
During periods of heavy Contract
equipment access or truck hauling, the language
contractor would provide construction traffic
signage and a construction traffic flagman to
control construction and general project traffic at
points of ingress and egress and along
roadways that require a lane closure.
CON-39
The applicant shall coordinate Truck and
with the Public Works Department, Traffic construction
Engineering Division in developing a truck and vehicle routing
construction vehicle routing plan prior to plan
issuance of grading permits. This plan shall
include the approximate number of truck trips
and the proposed truck haul routes. It shall
specify the hours in which transport activities can
occur and methods to mitigate construction
related impacts to adjacent residents and the
surrounding area. The plan shall take into
consideration any street improvement
construction occurring in the vicinity. These
plans must be submitted for approval to the
Public Works Department.
CONSTRUCTION - BIOLOGICAL RESOURCES

Review contract
specifications
to ensure
provision of
construction
traffic signage
and flagman
Review truck
and
construction
vehicle routing
plan

During
construction

Affected
jurisdiction’s
traffic staff and
applicant/design
ated contractor

Prior to
issuance of
grading
permits

City Public
Works Dept. and
applicant

CON-40
The willow scrub vegetation on Construction
the OC-44 pump station site (primary site) documents
provides suitable nesting and foraging habitat for
the least Bell's vireo (Vireo bellii bellii). The

Review
construction
documents and
confirm

Prior to and
during
construction

City Planning
and Building
Dept., Public
Works Dept. and
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applicant shall demonstrate in its construction
documents that construction activities do not
directly affect the willow scrub vegetation.
Further, if construction is to occur during the
breeding season for least Bell's vireo (March 1
through September 15), focused surveys for this
species are recommended in order to determine
this species presence or absence from the
project site prior to any construction activities. If
the species is detected, and if construction
occurs during the breeding season within 500
feet of active nest sites, construction noise shall
be limited to 60 decibels adjusted at the nest
location.

CON-41
To avoid impacts on nesting
birds (including the least Bell’s vireo),
construction activities for the OC-44 booster
pump station site or optional sites (whichever is
selected) should be conducted between
September 16 and March 14. If construction
occurs inside the peak nesting season (between
March 15 and September 15), a preconstruction
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construction
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construction
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Activity
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Responsible
Monitor

survey (or possibly multiple surveys) will be
conducted prior to construction activities by a
qualified biologist to identify any active nesting
locations. If the biologist does not find any active
nests within the project site, the construction
would be allowed to proceed. If the biologist
finds an active nest within the project site and
determines that the nest may be impacted, the
biologist would delineate an appropriate buffer
zone around the nest; the size of the buffer zone
would depend on the affected species and the
type of construction activity. Any active nests
observed during the survey would be mapped on
an aerial photograph. Only construction activities
(if any) that have been approved by a biological
monitor would take place within the buffer zone
until the nest is vacated. The biologist shall
serve as a construction monitor during those
periods when construction activities shall occur
near active nest areas to ensure that no
inadvertent impacts on these nests shall occur.
Results of the preconstruction survey and any
subsequent monitoring shall be provided to the
California Department of Fish and Game and
any other appropriate CEQA lead and
responsible agencies.
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CON-42
Suitable habitat for the coastal
California gnatcatcher (Polioptila californica) is
present within the coastal sage scrub vegetation
that occurs immediately east of the primary site
for the OC-44 pump station. Additionally,
gnatcatchers were observed in this area during
the biological survey. The applicant shall
demonstrate in its construction documents that
occupied coastal sage scrub vegetation is not
directly affected by construction activities.
Further, if construction activities take place
during the breeding season for this species
(between February 15 and August 30 for areas
within the Natural Community Conservation
Plan), a preconstruction survey is recommended
in order to determine the presence or absence of
this species from the project site. If this species
is found to occur on the project site, and if
construction occurs during the breeding season
within 500 feet of active nest sites, construction
noise shall be limited to 60 decibels adjusted at
the nest location.
CON-43
A survey for active raptor nests
by a qualified biologist would be required on the
proposed OC-44 booster pump station site prior
to any habitat disturbance during the breeding
season (generally between February 1 and June

Contract
language and
construction
documents

Review
construction
documents and
preconstruction
survey(s), as
necessary

Prior to and
during
construction

City Planning
and Building
Dept., Public
Works Dept.
and applicant

Survey and
construction
plans

Review survey
results and
construction
plans.

Prior to and
during
construction

City Planning
and Building
Dept., Public
Works Dept. and
applicant/
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30). Any occupied nests found during survey
efforts would be mapped on construction plans.
Restrictions on construction activities may be
required in the vicinity of the nest until the nest is
no longer active as determined by a qualified
biologist. In many circumstances, a 300- to 500foot buffer zone is designated around an active
nest to minimize disturbance to the active nest.
Once the nest is no longer in use for the season,
construction can proceed within the buffer zone.
CON-44
The project applicant shall
prepare a horizontal directional drill contingency
plan prior to each major bore to address
procedures for containing an inadvertent release
of drilling fluid (frac-out). The plan shall contain
specific measures for monitoring frac-outs,
containing drilling mud, and notifying agency
personnel. The City Engineer and appropriate
resource agencies shall review the site-specific
Frac-Out Contingency Plan prior to each major
bore, and during construction the project
applicant shall implement the measures
identified in the plan.
CON-45
In order to minimize potential
construction impacts to nesting savannah
sparrows (Passerculus sandwichensis) near the
proposed desalination facility, a qualified
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biologist will perform a preconstruction nesting
survey in consultation with applicable regulatory
agencies. Should nesting savannah sparrows be
found, adequate mitigation (e.g., relocation,
construction noise abatement measures, etc.)
would be implemented as appropriate based on
the findings of the preconstruction survey.
CON-46
Focused surveys for sensitive
biological resources performed prior to proposed
project implementation shall include a review of
data within the California Natural Diversity
Database to obtain current information on any
previously reported sensitive species/habitat,
including Significant Natural Areas identified
under Chapter 12 of the Fish and Game Code.
CON-47
Construction activities would be
limited to a well-defined area. Prior to grading
and construction activities, a qualified biologist
shall fence or stake the limits of disturbance.

MMRP

Monitoring
Activity

Responsible
Monitor

Ensure
adequate
mitigation is
implemented,
as necessary

qualified
biologist

Focused surveys
for sensitive
species, including
review of
California Natural
Diversity
Database

Review of
focused survey
results

Prior to
construction

City Planning
and Building
Dept. and
applicant/
qualified
biologist

Contract
language and
construction plan

Review contract
language and
construction
plan

Prior to and
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and
construction

City Planning
and Building
Dept. and
applicant/
qualified
biologist

Confirmation
that
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occurs
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CON-48
A qualified biologist shall Contract
monitor construction activities to ensure that no language and
inadvertent impacts on biological resources construction plan
occur.

MMRP

Monitoring
Activity

Timing

Responsible
Monitor

Review contract During
language and
construction
construction
plan

Confirmation of
qualified
monitor
CONSTRUCTION - CULTURAL AND PALEONTOLOGICAL RESOURCES

City Planning
and Building
Dept.and
applicant/
qualified
biologist

CON-49
Should
buried Contract
historical/archaeological
resources
be language and
discovered during excavation on the OC-44 construction plan
proposed booster pump station site, all
construction work in that area shall be halted or
diverted until a qualified archaeologist can
evaluate the nature and significance of the finds

Review contract During
language and
excavation
construction
plan

City Planning
and Building
Dept., Public
Works Dept. and
applicant/
designated
archaeologist, as
necessary

CON-50
During excavation of 5 feet Paleontological
below ground surface or lower on the proposed resource recovery
OC-44 booster pump station site, a program
paleontological resource recovery program for
Miocene invertebrate fossils shall be
implemented. This program shall include, but not

Review
paleontological
resource
recovery
program
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and Building
Dept., Public
Works Dept. and
applicant/
designated
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be limited to, the following:
Monitoring
by
a
qualified
paleontologic monitor of excavation in
areas identified as likely to contain
paleontologic resources. The monitor
shall be equipped to salvage fossils
as they are unearthed to avoid
construction delays and to remove
samples of sediments, which are
likely to contain the remains of small
fossil invertebrates and vertebrates.
The monitor must be empowered to
temporarily halt or divert equipment
to allow removal of abundant or large
specimens. Monitoring may be
reduced if the potentially fossiliferous
units described herein are not
encountered, or upon exposure are
determined following examination by
qualified paleontologic personnel to
have low potential to contain fossil
resources.
Preparation of recovered specimens
to a point of identification and
permanent preservation, including
washing of sediments to recover
small invertebrates and vertebrates.
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Monitoring
Activity

Timing

Responsible
Monitor

Contract
language and
grading/constructi
on plan

Review contract During
language and
construction
grading/constru grading
ction plan

City Planning
and Building
Dept. and
applicant/
designated
paleontologist

Contract
language and
construction plan

Review contract During
language and
construction
construction

City Planning
and Building
Dept., Public

Identification and curation of
specimens into a museum repository
with permanent retrievable storage.
The paleontologist should have a
written repository agreement in hand
prior to the initiation of mitigation
activities.
Preparation of a report of findings
with appended itemized inventory of
specimens. The report and inventory,
when submitted to the appropriate
lead agency, would signify
completion of the program to mitigate
impacts to paleontologic resources
CON-51
A qualified paleontologist shall
be retained to monitor grading operations at the
proposed desalination facility site and, if
necessary, to salvage scientifically significant
fossil remains. The paleontologist shall have the
authority to temporarily divert or direct grading
efforts to allow evaluation and salvage of
exposed fossils.
CON-52 While it is not anticipated, in the case
that human remains are found within the OC-44
booster pump station site, no further excavation or
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disturbance of the site or any nearby area
reasonably suspected to overlie adjacent remains
shall occur until the County coroner has
determined, within two working days of notification
of the discovery, the appropriate treatment and
disposition of the human remains. The County
coroner shall be notified within 24 hours of the
discovery. If the County coroner determines that
the remains are or are believed to be Native
American, the California Native American
Heritage Commission in Sacramento must be
notified within 24 hours. In accordance with
California Public Resources Code, Section
5097.98, the Native American Heritage
Commission must immediately notify those
persons it believes to be the most likely
descended from the deceased Native American.
The descendents shall complete their inspection
within 48 hours of being granted access to the
site. The designated Native American
representative would then determine, in
consultation with the property owner, the
disposition of the human remains.
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SEAWATER DESALINATION PROJECT
SCH# 2001051092
FINDINGS OF FACTS
AND STATEMENT OF OVERRIDING CONSIDERATIONS
1.0

INTRODUCTION

The California Environmental Quality Act (―CEQA‖) in Public Resources Code Section 21081
provides that:
―[N]o public agency shall approve or carry out a project for which an environmental
impact report has been certified which identifies one or more significant effects on the
environment that would occur if the project is approved or carried out unless both of the
following occur:
(a) The public agency makes one or more of the following findings with respect to each
significant effect:
(1) Changes or alterations have been required in, or incorporated into, the
project which mitigate or avoid the significant effects on the environment.
(2) Those changes or alterations are within the responsibility and jurisdiction of
another public agency and have been, or can and should be, adopted by that
other agency.
(3) Specific economic, legal, social, technological, or other considerations,
including considerations for the provision of employment opportunities for
highly trained workers, make infeasible the mitigation measures or
alternatives identified in the environmental impact report.
(b) With respect to significant effects which were subject to a finding under paragraph (3)
of subdivision (a), the public agency finds that specific overriding economic, legal, social,
technological, or other benefits of the project outweigh the significant effects on the
environment.‖
The City of Huntington Beach (City) has prepared the Subsequent Environmental Impact Report
(SEIR) as the lead agency pursuant to the California Environmental Quality Act (CEQA) (Public
Resources Code 21000 et seq.) and the state CEQA Guidelines (California Code of
Regulations, Section 15000 et seq.) to evaluate the environmental effects of the proposed
Seawater Desalination Project at Huntington Beach. The City, as lead agency, determined that
changes to the project and circumstances surrounding the project have occurred, and that new
information has become available since the City certified the Recirculated Environmental
Impact Report (REIR) for the Seawater Desalination Project at Huntington Beach on September
6, 2005 (2005 REIR). The SEIR analyzes the project proposal of Poseidon Resources
(Surfside), LLC (Poseidon) to construct and operate an approximately 50-million-gallon-per-day
(mgd) Huntington Beach Desalination Facility and other appurtenant and ancillary water and
support facilities to produce potable water. Specifically, Poseidon has submitted the following to
the City for review and approval:
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(1) Entitlement Plan Amendment No. 10-001, which Amends Conditional Use Permit No.
02-04, and Coastal Development Permit No. 02-05, or which would result in issuance of
a new Coastal Development Permit.
(2) Tentative Parcel Map No. 10-130
(3) A Franchise Agreement between the City and Poseidon, including plans to obtain approval
to construct water conveyance pipelines and appurtenant facilities in the City of Huntington
Beach in order to deliver drinking water to the regional distribution system serving residents
and businesses in Orange County.
(4) A Tank Site Exchange Agreement and Lease between the City and Poseidon
(5) An Owner Participation Agreement between the Redevelopment Agency of the City of
Huntington Beach and Poseidon
The SEIR analyzes all components of the project, including water conveyance facilities located
outside Huntington Beach. The City of Huntington Beach does not have permit jurisdiction over
project components located outside its boundaries. Agencies other than the City of Huntington
Beach will use the SEIR when making a decision on aspects of the project that requires their
approval. More information on agencies expected to use the SEIR may be found in Section 2.0,
Introduction and Purpose.
The SEIR was circulated for public review and comment as specified in the State CEQA
Guidelines. Public comments were received by the City and have been responded to by the City
in accordance with CEQA requirements.
The City of Huntington Beach determined that the SEIR, comprised of the SEIR, a list of
persons, organizations and public agencies commenting on the SEIR, comments received from
the public and interested agencies, the Responses to Comments prepared by the City (including
Errata to the SEIR), and all attachments and documents incorporated by reference is complete
and adequate, and has been prepared in accordance with CEQA and the State CEQA
Guidelines.
The SEIR identified certain significant effects on the environment that may occur if the project is
approved or carried out. Therefore, in accordance with CEQA, the City of Huntington Beach
adopts this Statement of Findings of Facts and makes one or more of the three Section 21081
findings for each significant impact identified. Changes or alterations have been required in, or
incorporated into, the project that mitigate or avoid the significant effects on the environment.
However, unavoidable significant impacts related to both direct and cumulative impacts on
short-term construction-related air quality emissions would remain as a consequence of the
project, despite the incorporation of all feasible mitigation. In addition, for significant effects
related to indirect growth outside of the boundaries of Orange County that may occur remain
unmitigated.
Where the decision of a public agency allows the occurrence of a significant effect, which is
identified in the SEIR but is not avoided, the agency must state in writing the specific reasons to
support its action based on the SEIR and other information in the administrative record. Such a
statement is called a Statement of Overriding Considerations. In accordance with CEQA,
therefore, the City of Huntington Beach adopts the Statement of Overriding Considerations
included as Section 7.0 of this Statement of Findings of Facts.
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This Statement of Findings of Facts, including the Statement of Overriding Considerations, is
adopted by the City of Huntington Beach as part of its action to approve the Seawater
Desalination Project at Huntington Beach.

2.0

DESCRIPTION OF PROJECT PROPOSED FOR APPROVAL

Poseidon has submitted an application to the City to amend previously issued land use
approvals to construct and operate an approximately 50 mgd Huntington Beach Seawater
Desalination Facility (desalination facility) and other appurtenant and ancillary water and support
facilities to produce potable water. The proposed desalination plant would have the capacity to
deliver approximately 50 mgd of reverse osmosis (RO) permeate (product water). The
desalinated water from the desalination plant would be distributed to the City of Huntington
Beach and various cities and local water districts as purchasers for use and consumption by
homes and businesses in Orange County. The on- and off site components of the desalination
plant are discussed in Section 3.0, Project Description within the SEIR.
All components of the desalination plant, including on and off site project elements, are
proposed to be sized and built to accommodate and deliver approximately of 50 mgd of product
water. The project would include the demolition of three fuel oil storage tanks currently located
on the proposed facility site. On site facilities would consist of an administration building, RO
facility building, pretreatment filter structure, solids handling building, post-treatment structure,
chemical storage structure, product water pump station and surge tank, fluoride tank, flush tank,
ammonia tank, influent pump station, a 66-kilovolt (kV) substation and associated connections
to existing electrical transmission lines, electrical building, an aboveground product water tank,
and appurtenant facilities.
To produce 50 mgd of product water, the seawater desalination facility would require
approximately 100 mgd of seawater. The proposed desalination facility would receive source
water from the adjacent AES HBGS. The HBGS currently uses a condenser cooling system
(―once-through cooling‖) in its energy production process and is permitted to intake up to 514
mgd of seawater directly from the Pacific Ocean through an existing intake pipeline. HBGS
circulates the seawater through the energy-producing plant for cooling purposes. The historical
maximum flow rate at HBGS has been 507 mgd. The source water for the proposed seawater
desalination facility will be taken from the existing HBGS condenser cooling-seawater discharge
pipeline system after the water has been used by HBGS for cooling. However, if in the future the
HBGS were to cease the use of once-through cooling, or if the HBGS were to permanently alter
its cooling water system’s historical operations, the proposed seawater desalination facility
would intake water directly from the Pacific Ocean via the existing HBGS intake pipe. In either
case, and in order to protect the marine environment, 50 mgd of concentrated seawater would
reenter the Pacific Ocean via the existing HBGS discharge pipe after blending with additional
intake water to be used for dilution.
The desalination facility would use state-of-the-art seawater RO membranes, which are capable
of removing practically all contaminants in the source water: turbidity, taste, odor, color,
bacteria, viruses, salts, proteins, asbestos, organics, etc. With pores ranging from 0.00005 to
0.0000002 microns (for comparison, typical human hair size is 200 microns) the RO membranes
would retain and remove over 99.5% of the seawater salinity; over 99 %of the metals and
organics, 99.999% of the bacteria and other pathogens (Giardia and Cryptosporidium), and
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99.9% of the viruses in the source water. Therefore, the desalination facility would produce
drinking water of very high and consistent quality, which meets or exceeds all applicable
regulatory requirements established by the U.S. Environmental Protection Agency and the
California Department of Public Health. The RO desalination technology is described in Section
3.0.
A more detailed project description is provided in Section 3.0, PROJECT DESCRIPTION of the
SEIR.

3.0

FINDINGS CONCERNING IMPACTS FOUND TO BE LESS THAN
SIGNIFICANT

In evaluating the potential impacts associated with the project, the SEIR identified potential
impacts that would not be significant. This section of the Statement of Findings of Facts
identifies those impacts that may occur with project implementation, but were found to be below
the threshold of significance. CEQA does not require findings for impacts that are found to be
less than significant, and therefore do not require mitigation. Nevertheless, the following
information is provided in order to summarize the basis for determinations of non-significance
for the potential impacts as presented in the Section 4.0, ENVIRONMENTAL ANALYSIS, in the
SEIR.
In some cases, the impacts addressed in this Statement of Findings of Facts are found not to be
significant due to their nature. In other cases, the determinations take into account certain
design features of the project. Although impacts determined to be not significant do not
themselves require mitigation, in some cases mitigation measures that have been required to
address other impacts found to be potentially significant and in need of mitigation will also
further reduce the non-significant impacts. In these cases, the mitigation measures are noted,
although the impacts would be less than significant even without such measures. Mitigation
measures are referenced in this Statement of Findings of Facts using the same numbering
system employed in the Mitigation Monitoring Program and the SEIR.
A.

IMPACTS RELATED TO LAND USE/RELEVANT PLANNING ( SEIR page 4.1-1 to
4.1-32)

Section 4.1 of the SEIR addresses the potential impacts related to land use/relevant planning.
Both topics (land use and relevant planning) are addressed in this Section of the Statement of
Findings of Facts.
Finding for Potential Land Use Impacts
The Seawater Desalination Project at Huntington Beach will not create any significant impacts
to surrounding land uses. Less than significant impact. In addition, mitigation measures are
discussed within other SEIR sections, including Sections 4.4 (Air Quality), 4.5 (Noise), 4.7
(Aesthetics/Light and Glare), 4.8 (Hazards and Hazardous Materials), and 4.9 (ConstructionRelated Impacts) that further illustrate this less than significant finding.
Facts in Support of Finding
Based on the analysis presented in Section 4.1 of the SEIR, land use impacts are less than
significant without mitigation. With implementation of standard construction measures and
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recommended mitigation measures throughout the SEIR, there are no anticipated significant
land use impacts associated with short-term construction/remediation activities or long-term
facility operation. The proposed pipeline alignment and underground pump station are adjacent
to a variety of land uses, including residential, open space, commercial, educational, medical,
and recreational. However, the pipelines and underground pump stations would be subsurface
and are not anticipated to result in any long-term land use impacts. These issues are discussed
within other SEIR sections, including Sections 4.4 (Air Quality), 4.5 (Noise), 4.7
(Aesthetics/Light and Glare), 4.8 (Hazards and Hazardous Materials), and 4.9 (ConstructionRelated Impacts).
Finding for Potential Relevant Planning Impacts
The Seawater Desalination Project at Huntington Beach will not conflict with applicable relevant
planning programs. No impact.
Facts in Support of Finding
Based on the analysis presented in Section 4.1 of the SEIR, relevant planning impacts are not
significant. The project as described in Section 2.0 of this Statement of Findings of Facts will be
consistent with the City of Huntington Beach General Plan, Local Coastal Program, Zoning and
Subdivision Ordinance, South Coast Air Quality Management Plan, Southeast Coastal
Redevelopment Plan, the SCAG Regional Comprehensive Plan and Guide, and applicable
sections of the California Coastal Act. No significant impacts to land use/relevant planning were
identified; therefore, no mitigation measures are required.
B.

IMPACTS RELATED TO GEOLOGY, SOILS, & SEISMICITY (SEIR pages 4.2-1 to 4.216)

Section 4.2 of the SEIR addresses the project’s potential impacts related to geology, soils and
seismicity. Topics relating to landslides and off site pipelines and underground pump stations
are addressed in this Section. The remaining topics are addressed in Section 4.0-B of this
Statement of Findings of Facts.
Finding for Landslides
The Seawater Desalination Project at Huntington Beach will have no significant impact due to
landslides on the project area. Less than significant impact.
Facts in Support of Finding
Based on the analysis presented in Section 4.2 of the SEIR, impacts related to the potential for
landslides are less than significant without mitigation. Potential landslide areas within the City
are limited primarily to the mesa bluffs region. However, the potential for seismically induced
landslides along the levee of the neighboring Huntington Beach Channel is considered
moderate to high. As stated previously, the sheet-pile walls constructed along the interior walls
of the levee are not designed to withstand potentially large, lateral forces associated with strong
ground motion from a nearby earthquake. Therefore, earthquake-induced slope instability
should be considered part of the geotechnical evaluation for the project. The exterior berms that
surround the site and that would remain in place would undergo slope stability analysis. With
proper consideration of slope stability in the geotechnical evaluation and potential stability
measures resulting, as applicable, impacts would be less than significant.
City of Huntington Beach
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Finding for Off Site Pipelines and Underground Pump Stations
The Seawater Desalination Project at Huntington Beach off site pipelines and underground
pump stations will not result in significant impacts related to geology, soils and seismicity. Less
than significant impact. In addition, applicable mitigation measures contained within Section 4.9
of the SEIR, inclusive, further reduce these less than significant impacts.
Facts in Support of Finding
Based on the analysis presented in Section 4.2 of the SEIR, impacts to off site pipelines and
underground pump stations will not result in significant impacts related to geology, soils and
seismicity. The proposed product water delivery pipelines are not anticipated to result in
significant impacts in regard to geology and soils, because the majority of the alignment would
occur within existing street ROW and various utility lines that currently exist along the alignment.
Pipeline construction would be subject to standard erosion control measures similar to those
implemented for the desalination facility site to contain any potential wind and water erosion on
site. Because the pipeline alignments being considered are relatively flat and have been graded,
impacts to natural topography are not anticipated. A design-level geotechnical investigation
would be performed for the selected pipeline alignment to examine the potential for earthquake
shaking hazards, surface rupture, shallow groundwater, and unstable soils (liquefaction,
subsidence, lateral spread). Should the potential for such geological hazards exist, adequate
mitigation for both pipeline construction and pipeline design would be incorporated to mitigate
impacts in this regard to a less than significant level. Also refer to Section 4.9, ConstructionRelated Impacts, of this SEIR for a more detailed evaluation of pipeline construction.
Construction of the proposed pump stations would also be subject to standard erosion control
measures as required by local, state, and federal regulations to contain any potential wind and
water erosion on site. The sites are relatively flat and limited in area, thus impacts to the natural
topography of the site and surrounding vicinity are not anticipated. A design-level, site-specific
geotechnical study would be prepared for any underground pump station and would incorporate
adequate mitigation measures (if deemed necessary) for geologic hazards such as seismic
shaking, surface rupture, shallow groundwater, liquefaction, subsidence, lateral spread, and
landslides. Because any underground pump stations would require excavation to a depth of
approximately 40 feet, lateral bracing for the sides of the chamber may be necessary because
the site is in a designated liquefaction hazard zone (California Geological Survey 2001). Refer
to Section 4.9, Construction-Related Impacts, of this SEIR for a more detailed evaluation of
pump-station construction.
C.

IMPACTS RELATED TO HYDROLOGY, DRAINAGE AND STORMWATER RUNOFF
(SEIR pages 4.3-1 to 4.3-14)

Section 4.3 of the SEIR addresses the project’s potential long-term impacts related to hydrology
and water quality. As the proposed off site pipeline alignment and underground pump stations
would be subsurface, there are no anticipated long-term impacts in regard to hydrology,
drainage, and/or water quality. A discussion of short-term, construction-related impacts in
regard to hydrology and water quality is included under Construction-Related Impacts. The
remaining topics are addressed in Section 4.0-C of this Statement of Findings of Facts.
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Finding for the Alteration to the Existing Drainage Pattern of the Site or Area that could
Cause Erosion or Flooding
Alterations to the existing drainage pattern of the site or area would not cause a significant
impact by causing erosion or flooding. No significant impact is found.
Facts in Support of Finding
As discussed in Section 4.3 of the SEIR, the project would result in increases in impervious
surfaces and modifications to runoff patterns on the site. However, the alterations to drainage
would not permanently expose substantial amounts of ground surfaces, would not create slopes
or other conditions that would result in long-term erosion of the project site or surrounding
areas, nor would it create siltation impacts that would cause substantial flooding risks.
Therefore, impacts would be less than significant.
Finding Regarding the Depletion of Groundwater Supplies/Interference with Groundwater
Recharge
The potential for the proposed project to deplete groundwater supplies or interfere with
groundwater recharge will not be significant. Less than significant impact.
Facts in Support of Finding
As explained in Section 4.3 of the SEIR, the project would introduce additional impervious
surfaces on the desalination facility site, resulting in an increase in runoff that would be
conveyed to a storm drain system. However, due to the relatively small size of the project site
(13 acres), changes in runoff patterns would not substantially interfere with groundwater
recharge. In addition, due to the location of the project in proximity of the Pacific Ocean and the
related effects of seawater intrusion, the project site does not contribute substantially to
groundwater resources within the area. Therefore, impacts would be less than significant.
D.

IMPACTS RELATED TO AIR QUALITY (SEIR pages 4.4-1 to 4.4-23)

Section 4.4 of the SEIR addresses the potential impacts related to air quality. Long-term air
quality impacts are addressed in Section 4.4 and short-term construction impacts are discussed
under Section 4.9, Construction Related Impacts. The remaining topics related to air quality are
addressed in this Section.
Finding for Mobile Source Emissions
The Seawater Desalination Project at Huntington Beach will not result in significant impacts in
regards to mobile source emissions or create a CO Hotspot. Less than significant impact.
Facts in Support of Finding
As shown within Section 4.4, motor vehicles including potential employee and truck delivery
trips associated with the project would constitute the primary source of pollutant emissions. It is
anticipated that the project would result in an estimated worst-case scenario of 28 worker trips
per day, traveling an estimated maximum distance of 10 miles each way, and would be the
same for both the co-located and stand-alone operating conditions. In addition, truck deliveries
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have been anticipated to generate approximately 4 trips per day. The analysis illustrates the
estimated long-term emissions from mobile sources would be well below the SCAQMD
thresholds for CO, ROG, NOx, and PM10 and would result in less than significant impacts.
The project is not anticipated to result in air quality impacts from CO hotspots. The project does
not generate enough vehicular trips to result in a degradation of the level of service (LOS) of
roadways in the site vicinity. Therefore, CO hotspots are not anticipated to result from project
operations.
Finding for Electricity Consumption
The proposed project would not result in significant air quality impacts in regards to electricity
consumption as part of the proposed project under the co-locating scenario or the stand-alone
operating condition. Less than significant impact.
Facts in Support of Finding
As explained in Section 4.4 of the SEIR, the co-located scenario involves the use of 26 pumps
and 6 standby pumps, which would be used for seawater intake, reverse osmosis, product
water, and membrane cleaning. The proposed project would produce an average annual
product water flow of 50 million gallons per day (mgd). The total power use for this plant and
pumps along the primary pipeline route is projected to be 28.57 average megawatts (aMW), or
690.25 MW per day. The Longest Pipeline Option would use one less off site pump station than
the Primary Pipeline Route. As a result, this alternative would result in 29.68 aMW per hour
(high-efficiency design), which is 717.07 MW per day. Emissions from energy consumption
would not be considered part of the project’s daily emissions because power generation could
occur outside of the SCAB and beyond. Additionally, the proposed project would avoid energy
usage from transport via the State Water Project and would further reduce energy consumption
with project design features that reduce energy requirements (increased energy efficiency,
green building design, recovery of CO2, and potential on site solar generation). Consequently,
any impacts are considered less than significant.
The stand-alone scenario involves the use of 27 pumps and 7 standby pumps on site, and 1 to
2 off site pumps. The proposed project would produce an average of 50 mgd. However, under
this scenario, the proposed project would assume responsibility for the intake of seawater
through HBGS infrastructure. The total power use for this facility is projected to be 30.34 aMW
(high-efficiency design), or 733.01 MW per day. The Longest Pipeline Option would use one
less off site pump station than the Primary Pipeline Route. As a result, this alternative would
result in 31.49 aMW per hour (high-efficiency design), which is 760.07 MW per day. The
proposed project operating in the stand-alone condition would avoid energy usage from
transport via the State Water Project and would further reduce energy consumption with project
design features that reduce energy requirements (increased energy efficiency, green building
design, recovery of CO2, and potential on site solar generation). Consequently, any impacts are
considered less than significant.
Finding for Indirect Emissions from a Connection to the State Electrical Grid or the HBGS
The Seawater Desalination Project at Huntington Beach will not create significant emissions due
to connecting to the state electrical grid or a direct connection to the HBGS for either the colocated or stand-alone operating condition. Less than significant impact.
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Facts in Support of Finding
Emissions associated with the electricity demand of the proposed project are depicted in
Section 4.4 of the SEIR. Emissions from power consumption are regulated by SCAQMD’s
RECLAIM program, California’s first air pollution cap-and-trade program, and it encompasses
most of the basin’s largest NOX and SOX stationary sources. RECLAIM requires industries and
businesses to cut their emissions by a specific amount each year, resulting in a 70% reduction
for NOX and a 60% reduction for SOX within the 10-year planning period from the inception of
the program. Businesses that beat their reduction targets can trade their credits on the open
market. Using market forces allows pollution to be cut in the most economical way. RECLAIM
encourages the use of the latest and cleanest technology and the development of more
advanced processes. To monitor emissions at larger sources, RECLAIM requires use of
continuous emission-monitoring systems to determine actual mass emissions from these
sources. These emissions are reported to the AQMD on a daily basis. Under the RECLAIM
program, future NOX and SOX emissions for the region, including those resulting from project
implementation, would be offset through the RECLAIM program, and no significant regional air
quality impacts are anticipated.
Emissions from the HBGS associated with the electricity are also shown in Section 4.4. As
discussed in the SEIR, power would be supplied to the proposed project from either the HBGS
or the existing power grid, and no new power plant or other industrial emissions sources would
be constructed. If the power supply came directly from the HBGS, emissions would be below
applicable emission thresholds and impacts would be less than significant.
Finding for Chemical Storage Facilities
The Seawater Desalination Project at Huntington Beach will not result in a significant air quality
impact due to on site chemical storage facilities.. Less than significant impact.
Facts in Support of Finding
As explained in Section 4.4 of the SEIR, various chemicals typically associated with desalination
facilities would be stored on site. These chemicals are food-grade purity compounds typically
used in most conventional water treatment facilities. The seawater desalination facility would
use the same type and grade of chemicals as any other conventional surface water treatment
facility. However, the seawater desalination facility would use fewer chemicals of lower dosages
than existing conventional water treatment facilities in Southern California. Chemical storage
and the use of chemicals during the desalination process are not anticipated to have significant
impacts to air quality in the region. In addition, based on the types of chemicals stored on site
and their containment methods, odors are unlikely to emanate from the project site.
Furthermore, the project does not involve any odor-generating sources and is not classified as
an odor-generating process (SCAQMD 1993); therefore, the project would not create
objectionable odors affecting a substantial number of people.
Finding Related to Visibility
The Seawater Desalination Project at Huntington Beach will not create significant impacts
related to visibility issues. Less than significant impact.
Facts in Support of Finding
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As evaluated in Section 4.1 of the SEIR, A visibility analysis of the project’s gaseous emissions
is not required under the federal Prevention of Significant Deterioration (PSD) permitting
program. Further, considering the minimal amount of emissions generated by the operation of
the proposed project, modeling was not required and therefore not conducted. Impacts would be
less than significant.
Finding Regarding Off site Pipelines and Underground Pump Stations
The Seawater Desalination Project at Huntington Beach will not create any significant air quality
impacts related to off site pipelines or underground pump stations. Less than significant impact.
Facts in Support of Finding
As discussed in Section 4.4 of the SEIR, off site project components would include water
transmission pipelines and underground booster pump stations and piping modifications to an
existing pump station. All internal combustion engines (ICEs) greater than 50 brake horsepower
(bhp) are required to obtain a permit to construct from SCAQMD prior to installation of the
engines at the project site. NOX emissions from diesel-fired emergency engines are 200 to 600
times greater, per unit of electricity produced, than new or controlled existing central power
plants fired on natural gas. Diesel-fired engines also produce significantly greater amounts of
fine particulates and toxics emissions compared with natural gas-fired equipment. For
generators to be considered emergency backup generators by SCAQMD, they cannot operate
more than 200 hours per year and can only operate in the event of an emergency power failure
or for routine testing and maintenance. Further, SCAQMD has provided a list of models of
equipment as meeting all applicable air quality requirements and has issued permits to the
dealer/distributor of these engines. The diesel-powered generator anticipated for the project,
Caterpillar model 3516C, is included on the approved list provided by the SCAQMD (2007b).
Additionally, it would be necessary to apply for a Special Application for Temporary Emergency
Authorization to Operate Electric Backup Generator(s) During Involuntary Power Service
Interruptions Permit. Therefore, impacts associated with the operation of diesel-powered
generators would be less than significant.
Pump stations as well as water transmissions lines would occasionally require maintenance,
which would generate worker trips. Maintenance activities would occur at sporadic instances,
and therefore, modeling would be neither required nor conducted since trip generation from
such activities would not result in any significant air quality impacts. Water transmission lines
would not result in criteria pollutant emissions and therefore would not have any significant
impacts to air quality.
Finding for Consistency with Regional Plans
The Seawater Desalination Project at Huntington Beach will not conflict with local and regional
air quality planning documents. Less than significant impact.
Facts in Support of Finding
As discussed within the SEIR, the proposed project does not involve a General Plan
amendment, zone change, or other change in land use, and is consistent with the County of
Orange and City of Huntington Beach land use assumptions. The regional Air Quality
Management Plan (AQMP) is based on the City and County’s General Plan assumptions, and
the project is consistent with these assumptions. Since the proposed desalination project is
consistent with these General Plan assumptions, the project would be considered consistent
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with the AQMP's land use assumptions and goals. In addition, the region is regulated by
SCAQMD’s RECLAIM program, which controls the amount of NOx and SOx emissions through
financial incentives and involves the trading of emissions credits. Future NOx and SOx emissions
for the region, including those resulting from project implementation, would be offset through the
RECLAIM program, and no significant regional air quality planning impacts are anticipated.
In addition, according to the Southern California Association of Governments (SCAG), the
project is consistent with the Regional Comprehensive Plan (RCP). Impacts in this regard are
not anticipated to be significant.
E.

IMPACTS RELATED TO NOISE (SEIR pages 4.5-1 to 4.5-18)

Section 4.5 of the SEIR addresses the project’s long-term potential impacts related to noise.
Short-term, construction-related noise impacts are discussed in Section 4.9, ConstructionRelated Impacts. The SEIR addresses two topics (mobile noise sources and stationary noise
sources). Mobile noise sources and stationary noise sources for the off site pipelines and
booster pump stations are addressed in this Section. Stationary noise sources for the
desalination facility site are addressed in Section 4.0-E of this Statement of Findings of Facts.
Finding for Mobile Noise Sources
The Seawater Desalination Project at Huntington Beach will not generate a significant amount
of noise resulting from mobile noise sources. Less than significant impact.
Facts in Support of Finding
As explained in Section 4.5 of the SEIR, the project would generate a nominal amount of noise
resulting from mobile sources as a result of employee trips and truck-generated traffic. The
proposed desalination facility would employ a total of approximately 18 people, with an average
of five to seven people on site per shift on weekdays. It is anticipated that the project would
result in an estimated worst-case scenario of 28 round-trip worker trips per day, traveling an
estimated maximum distance of 10 miles each way. In addition, facility operation would require
a maximum of four truck trips per day for solid waste disposal and chemical delivery. Noise
generated by mobile sources as a result of the proposed desalination facility would be less than
significant.
Finding for Noise from Long-Term Operations of Off Site Pipelines and Underground
Booster Pump Stations
The proposed desalination project would not generate a significant amount of noise resulting
from long-term operations off site pipelines and underground booster pump stations.
Facts in Support of Finding
As explained in Section 4.5 of the SEIR, the proposed product water pipelines would occur
entirely underground. Upon completion of construction, these pipelines would not generate
noise. In addition, as the OC-44 booster pump station would be less than 500 horsepower (hp)
and produce noise levels of approximately 88 dBA at 3 feet from the source. As the booster
pump would both be located underground and contain an adequate amount of acoustical
shielding, operations associated with the pump station will not emit noise levels in excess of
County of Orange codes and the off site underground booster pump station is not anticipated to
adversely affect the NCCP/HCP area along the eastern border of the City of Newport Beach.
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Similarly, the coastal junction booster pump station would both be located underground and
contain an adequate amount of acoustical shielding.
The Magnolia and Brookhurst pump stations are located at the intersections of Orangewood
Avenue/Magnolia Street and Brookhurst Street/Bixby Avenue in the City of Garden Grove. The
pump stations would be constructed within a disturbed right-of-way. The Bristol Pump Station is
located in the City of Santa Ana to the north of the Bear Avenue/Segerstrom Avenue
intersection within an area that includes recreational uses. Similar to the OC-44 Booster Pump
Station and Coastal Junction Pump Station, the pumps would be less than 500 hp and produce
noise levels of approximately 88 dBA at 3 feet from the source. Since the proposed facilities
would be both located underground and surrounded by concrete walls, it would not emit noise
levels in excess of applicable City codes in which the stations are located. All pump stations will
be required to meet the local jurisdiction noise ordinance standards. Impacts in this regard are
not anticipated to be significant.
The pump station equipment would be designed to produce very low vibration levels because to
operate efficiently the equipment needs to be well balanced. Experience with similar facilities
demonstrates a negligible possibility for vibration impacts to surrounding land uses. The closest
residence from any of the five pump stations would be at least 95 feet away and the resulting
vibration level at a distance of 95 feet would be less than 0.001 inches/second. This vibration
level is well below the threshold of human perception for vibration and the impact would be less
than significant.
F.

IMPACTS RELATED TO PUBLIC SERVICES AND UTILITIES (SEIR pages 4.6-1 to
4.6-18)

Section 4.6 of the SEIR addresses the project’s potential impacts related to public services and
utilities. Impacts related to solid waste are addressed in Section 4.0-F of this Statement of
Findings of Facts. The remaining topics related to public services and utilities are addressed in
this Section.
Finding for Fire Service
The Seawater Desalination Project at Huntington Beach will not have a significant impact on the
demand for fire service within the City of Huntington Beach. Less than significant impact.
Facts in Support of Finding
The project would comply with City of Huntington Beach Fire Department requirements,
including the installation of fire sprinklers and fire hydrants. It is not anticipated that project
implementation would result in the need for additional Fire Department facilities. The proposed
project is not of the scope or nature to create a significant increase in demand for services
requiring physical additions to the City of Huntington Beach Fire Department. Adequate
emergency access would be provided in accordance with City and County requirements.
Impacts are not anticipated to be significant.
Finding for Police Service
The Seawater Desalination Project at Huntington Beach will not have a significant impact on the
demand for police service within the City of Huntington Beach. No Impact.
Facts in Support of Finding
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As discussed in Section 4.6, the proposed project would be within the service area of the
Huntington Beach Police Department. The desalination facility will operate almost always 24
hours per day 365 days/year with security and/or employees always on the site monitoring
activities. The proposed facility is not anticipated to create a significant increase in service calls
to the project vicinity, nor is it expected to create a need for additional police facilities within the
City. No impacts are anticipated in this regard.
Finding for Schools
The Seawater Desalination Project at Huntington Beach will not have a significant impact on the
City of Huntington Beach school system. Less than significant impact.
Facts in Support of Finding
As discussed within Section 5.6 of the SEIR, the project does not propose housing or other
student-generating uses. According to the Huntington Beach Union High School District, the
project is anticipated to have negligible impacts on school facilities within the City, and is
anticipated to have a student generation rate of .0000340242 per square foot. However, in
consideration of AB 2926, the applicant would be required to pay a commercial fee of $0.47 per
square foot for non-residential development within the Huntington Beach Union High School
District, of which the High School District would receive 39%, or $0.1833 per square foot of the
total fee. The Huntington Beach City School District would receive the remaining 61% ($0.2867
per square foot) of the commercial fee, and it does not anticipate that the proposed project
would have significant student-generating impacts or require other assessment fees or
mitigation measures. The project is not expected to generate the need for additional school
facilities. Therefore the payment of these fees at the time of building permit issuance would
offset potential impacts to the construction or expansion of new school facilities. No significant
impacts are anticipated in this regard.
Finding for Libraries
The Seawater Desalination Project at Huntington Beach will not have a significant impact on the
City of Huntington Beach library system. Less than significant impact.
Facts in Support of Finding
The proposed desalination project is not anticipated to have significant impacts on the City of
Huntington Beach library system. Although the nearest library facility to the project site (the
Banning Branch Library) is small in size, the project is anticipated to have a negligible impact on
the branch. The applicant will be required to pay standard library fees as part of the proposed
project and impacts are less than significant.
Finding for Roadway Maintenance
The Seawater Desalination Project at Huntington Beach will not have a significant impact on or
cause a significant impact due to any roadway maintenance activities. Less than significant
impact.
Facts in Support of Finding
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As evaluated under Section 4.6, landscaping and street improvements along Edison Avenue
and Newland Street, as well as landscaping improvements along the eastern site boundary, are
included in the project and will be installed pursuant to Code requirements from the City of
Huntington Beach Department of Public Works. The landscaping and street improvements are
subject to Design Review Board review and approval and may change based on the Board’s
review. Along the northern portion of the project site, Edison Avenue would be improved. These
improvements would consist of the dedication of 12 feet along the frontage of the existing
Edison Avenue (for curb, gutter, paving, turn-about, and street lighting improvements) for a total
of approximately 600 linear feet. The project applicant would be responsible for completing the
roadway and landscaping improvements along the project’s frontage as a condition of approval
for the project subsequent to property dedication. Impacts would be less than significant.
Finding for Parks and Recreation
The Seawater Desalination Project at Huntington Beach will not have a significant impact on the
demand for parks and recreational facilities within the City of Huntington Beach. Less than
significant impact.
Facts in Support of Finding
The recreational facilities nearest the project site are Edison Community Center, Huntington
State Beach, and Huntington City Beach, all of which are located within a radius of
approximately 0.5 mile. The proposed desalination facility would be situated in an industrial area
and would employ approximately 18 people, with 5 to 7 people on duty during regular working
hours Monday through Friday, and a minimum of 2 people on duty during swing shifts,
graveyard shifts, and weekends. The project is anticipated to have a negligible impact on parks
and recreation facilities within the City and will be required to pay development impact fees prior
to issuance of grading permits. The project applicant will be required to demonstrate compliance
with City parkland requirements identified in Chapter 254.08 (or Ordinance No. 3596) of the City
of Huntington Beach Zoning and Subdivision Ordinance. Impacts in this regard will be less than
significant.
Finding for Wastewater
The Seawater Desalination Project at Huntington Beach will not have a significant impact due to
wastewater. Less than significant impact.
Facts in Support of Finding
See the discussion regarding wastewater under Section 4.6 of the SEIR. Per conditions of
approval, new sewer lines will be implemented to provide suitable wastewater services. All
appropriate permits will be obtained. The proposed project would only produce nominal
amounts of domestic wastewater. However, desalination facility operation would require that
used reverse osmosis (RO) membrane cleaning first-rinse solution is discharged into the local
sanitary sewer for treatment as well as waste cleaning solution from the RO membranes during
any cleaning operations. However, given the volume and relative strength of the cleaning
solutions and the requirement of commercial/industrial capital facility fees for this discharge in
the sewer system, impacts were determined to be less than significant.
Finding for Stormwater Drainage
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The Seawater Desalination Project at Huntington Beach will not have a significant impact
related to stormwater drainage facilities. Less than significant impact.
Facts in Support of Finding
An on site stormwater drainage system would be implemented as part of the desalination facility
site. The desalination facility area and aboveground product water storage tank area would
feature catch basins and stormwater pump stations to provide adequate drainage. Stormwater
flows would first be directed to catch basins by gravity, and would then be directed to a
stormwater pump via gravity lines. Stormwater shall be tested for pollutants and treated using
one of two sedimentation methods. The water would then be pumped to the 72-inch by-product
concentrated seawater discharge line that ultimately connects to the HBGS outfall line. As
alternative options, the desalination facility's on site stormwater system could discharge
stormwater to the HBGS on site stormwater system or the City’s local stormwater system.
Stormwater would be treated prior to off site discharge in order to minimize impacts from urban
pollutants. The most viable stormwater treatment alternative would be selected during the
design phase of the project and would be designed to comply with all applicable requirements of
the City and the SARWQCB. Therefore, as explained in Section 4.6 of the SEIR, impacts are
less than significant.
Finding for Water Supplies
The Seawater Desalination Project at Huntington Beach will not have a significant impact
related to the use of or need for on site water supplies. Less than significant impact.
Facts in Support of Finding
As discussed under Section 4.6 of the SEIR, as well as discussions related to existing and
projected water supplies (Section 4.11), implementation of the proposed project would require
new facilities to support operational uses (e.g., pipeline extensions, drinking fountains, and
restrooms), although these are not anticipated to create significant impacts. It is anticipated that
normal domestic demand created by the proposed project can be provided with desalinated
water generated on site. However, should the project require potable water from the City,
adequate backflow protection devices would be installed and maintained to ensure that no
mixing of potable and subpotable water would occur. The project applicant will be required to
pay appropriate fees for water service connections, installation, and meters in the event they are
required. Impact would be considered less than significant.
Finding for Electricity
The Seawater Desalination Project at Huntington Beach will not have a significant impact on the
electrical facilities providing service to the project vicinity. Less than significant impact.
Facts in Support of Finding
See the discussion under Section 4.6 of the SEIR. Under both the co-located and the standalone scenarios, based upon power consumption of 15 kilowatt hours per thousand gallons, the
proposed 50 mgd desalination facility would require approximately 30 to 35 average megawatts
to produce and distribute potable water. As such, the daily energy consumption of the facility is
estimated to be between 793 to 840 megawatt hours per day and the total annual power use is
estimated to be between approximately 289,715 MHh/yr and MWh/yr 306,680 for the co-located
scenario and the stand-alone scenario respectively.
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The proposed project’s introduction of a new, local source of water into Orange County will
result in a net reduction in energy demand that is currently associated with imported water
supplies. The project will supply 56,000 afy to Orange County, providing a direct, one-to-one
replacement of imported water to meet the requirements of the participating water agencies,
and thus eliminating the need to pump 56,000 acre-feet of water into the region. 3.13 MWh of
electricity is required to pump 1 acre-foot of State Water Project (SWP) water to the customer.
Because the project will avoid the use of 56,000 afy of imported water to Orange County, once
in operation, the project will also avoid 175,500 MWh/yr of electricity consumption otherwise
required to deliver that water to Orange County. Under the co-located scenario the project
requires 289,715MWh/yr, which results in the net increase in total annual electricity
consumption of the proposed project of 114,215 MWh/yr. Under the stand-alone scenario the
project would require 306,680 MWh/yr, resulting in a net increase in annual electricity
consumption of 131,180 MWh/yr.
Electric power-generating plants are distributed throughout the state, and the project's electrical
demand would be met by dozens of power plants connected to a regional power supply source,
with many of those plants located outside of Southern California. The project includes an
electrical substation facility. It is not anticipated that the increase in energy demand and
consumption would require expansion of or improvements to existing facilities within the ISOcontrolled electricity grid that could result in significant environmental effects. Therefore, impacts
to energy resources and facilities would be less than significant.
Finding for Gas
The Seawater Desalination Project at Huntington Beach will not have a significant impact on
local natural gas facilities. Less than significant impact.
Facts in Support of Finding
The Southern California Gas Company can provide gas service to the proposed project via
numerous gas mains surrounding the subject site. Project implementation would not result in
any construction-related impacts to the service area. No impacts are anticipated in this regard.
Finding for Telephone and Cable
The Seawater Desalination Project at Huntington Beach will not have a significant impact on
telephone or cable service facilities within the vicinity of the project area. Less than significant
impact.
Facts in Support of Finding
Verizon provides telephone service and Time Warner provides cable service within the project
vicinity. Verizon has telephone facilities located underground along Newland Street (located
west of the project site), aboveground along Edison Avenue (located north of the project site),
and aboveground within HBGS property (located south of the project site). Verizon would be
available to provide telephone service to the subject site from existing facilities. Cable television
access to the City is provided by Time Warner Communications via underground cable along
Newland Street. Neither Verizon nor Time Warner anticipate long-term impacts to telephone or
cable facilities as a result of project implementation. However, short-term impacts to telephone
and cable facilities may occur if underground utility lines along Newland Street are interrupted or
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relocated during construction. Proper planning during construction would reduce the likelihood
of impacts to these facilities. Impacts would be less than significant.
G.

IMPACTS RELATED TO AESTHETICS/ VISUAL CHARACTER AND LIGHT AND
GLARE (SEIR pages 4.7-1 to 4.7-18)

Section 4.7 of the SEIR addresses the project’s potential impacts related to aesthetics/visual
character and light and glare. Those potential impacts are addressed in Section 4.0-G of this
Statement of Findings of Facts.
H.

IMPACTS RELATED TO HAZARDS AND HAZARDOUS MATERIALS ( SEIR pages
4.8-1 to 4.8-18)

Section 4.8 of the SEIR addresses the potential impacts related to hazards and hazardous
materials. Potential long-term operational impacts related to hazards and hazardous materials
are addressed in this Section. Short-term hazards/hazardous materials impacts in regards to
remediation, construction and demolition are discussed in Section 4.9, Construction-Related
Impacts.
Finding for Hazards and Hazardous Materials
The Seawater Desalination Project at Huntington Beach will not result in significant long-term
operational impacts relating to hazards or hazardous materials with respect to existing on-site
and off-site contamination, project operations, RO membrane cleaning solution or product water
treatment materials. Less than significant impact.
Facts in Support of Finding
On-Site and Off-Site Contamination. The proposed desalination project will not result in longterm impacts in regards to existing on- and off-site soil and groundwater contamination. The
project site has been identified on various regulatory databases as being contaminated from the
release of hazardous substances in the soil or groundwater. Prior to the development of the site,
the project would be required to undergo remediation and cleanup activities. The proposed
project is expected to have a beneficial impact in regards to long-term hazards and hazardous
materials.
Project Operation. The proposed project would involve the storage, handling, and use of
hazardous materials. The project will conform to all federal, state and local regulations regarding
the transportation, use, storage, generation and disposal of hazardous materials to minimize
potential health and environmental hazards that could occur through accidental spills or
leakage. A Business Emergency Plan (BEP) and Hazardous Materials Inventory will be
prepared by the project for submittal to the City of Huntington Beach Certified Unified Program
Agency. In addition to identifying hazardous substances, the BEP includes details that facilitate
coordination and emergency planning with on- and off-site response officials and facilities in the
event of an emergency.
The Project will be required to submit a Hazardous Materials Disclosure package, consistent
with the City of Huntington Beach Hazardous Materials Disclosure Program requirements. The
delivery of chemicals to the site will be completed along City roadways located within the vicinity
of the project site. Transportation of hazardous materials will comply with all DOT, California
Department of Transportation (Caltrans), US EPA, DTSC, California Highway Patrol, and
California State Fire Marshal regulations.
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RO Membrane Cleaning Solution. The citric acid, sodium hydroxide, sodium tripolyphosphate,
and sodium dodecylbenzene would be delivered to the subject site in 50-gallon plastic
containers and would be stored in the RO building within concrete enclosures for use of
cleaning of RO membranes. A drainage system would be provided for chemical evacuation in
the event of an accidental spill. As these chemicals would not be used frequently, they would be
delivered to the site on an as-needed basis, and no more than one container per chemical
would typically be stored or used at one time. The chemicals listed in the SEIR are
nonflammable and would be stored and used at the treatment facility site in quantities below the
threshold quantity levels, as defined by the applicable federal, state, and local hazardous
materials handling and management regulations, at which they would present a potential for a
significant hazard to the public or the environment.
The maximum volume for citric acid, sulfuric acid, and sodium hydroxide, which would be stored
on site in liquid form, would be 50 gallons. This volume is below the minimum threshold quantity
of 55 gallons defined by the applicable regulations. The sodium tripolyphosphate B and sodium
dodecylbenzene B would be delivered and stored in solid form, and the maximum amount of
these chemicals stored would be 480 pounds, which is below the most stringent threshold
quantity for storing solid hazardous materials (500 pounds).
Mixing of the membrane-cleaning chemicals at the indicated concentrations would not generate
flammable substances or a significant amount of hazardous vapor emissions. The chemicals
listed in the SEIR would be stored in the membrane cleaning room of the RO building of the
desalination facility and would be used and stored on site only while membrane cleaning is
being completed. This room would have an automatic sprinkler system for fire control, and spill
containment and control provisions in the storage, handling, and dispensing area of the room.
Product Water Treatment Materials. In addition to the RO membrane-cleaning solution,
additional chemicals for water treatment would be used, stored, and handled on site (see
Section 5.8 of the SEIR for more detail). The design incorporates leak and spill containment
measures to minimize the risk of upset to both on site employees and surrounding uses,
consistent with all federal, state, county, and City regulations. Hazardous materials would be
stored in concrete containment structures with a 110% spill containment capability. If necessary,
the inner housing of the concrete containment structure would be coated for resistance to
chemicals, and each structure would be separated or divided from other chemicals to prevent
mixing in the case of accidental spillage. Storage tanks would be constructed of appropriate,
non-reactive materials, compatible with the recommendations of the supplier of the hazardous
material.
In the event of an accidental liquid chemical spill, the chemical would be contained within the
concrete containment structure and evacuated through an individual drainage system. The
spilled chemical would then be pumped into hazardous waste containment trucks and
transported off site for disposal at an appropriate facility. This operation would be completed by
a specialized contractor licensed in hazardous waste handling and disposal. Spill notification
thresholds would be established and published, and appropriate agencies, such as the City of
Huntington Beach Fire and Police departments, would be contacted if necessary. The existing
containment berms along the northern and eastern boundaries of the proposed desalination site
(which are 10 to 15 feet high) would further minimize the potential release of hazardous
materials into the adjacent Huntington Beach Channel and wetlands.
Chemicals would be delivered to the desalinization facility by trucks specifically designed and
suitable for chemical storage and offloading. On average, less than ten trucks per day is
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expected to deliver chemicals to the proposed desalination site, which is considered consistent
and compatible with the site’s designation as an industrial area. The transportation of hazardous
materials to the desalination facility would comply with all California Department of
Transportation regulations. The facility would utilize registered haulers to further reduce the
potential for accidental release or exposure of these hazardous materials to the environment
and individuals during transport.
Hazardous waste management, transportation, use, storage, and disposal information and
procedures would be processed and approved through the Huntington Beach Fire Department
Hazardous Materials Division and other applicable regulatory agencies. The desalination facility
operator would develop hazardous waste management and safety plans and in accordance with
OSHA, operation of the proposed facility would require the preparation of a Process Safety
Management Program (PSM), which is designed to prevent or minimize the consequences of
catastrophic releases of toxic, reactive, flammable, or explosive chemicals.
The project would also be in compliance with EPA Risk Management Planning Rule 40 CFR 68,
which would require the facility operator to register the facility with the EPA prior to on-site
storage of hazardous chemicals. For security purposes, the desalination facility would allow site
access to authorized personnel only via a secured entry point with a 24-hour guard. In addition,
all chemicals would be managed in accordance with the California Hazardous Waste Control
Law and the Hazardous Waste Control Regulations.
Project features that are designed to reduce risks associated with chemical use and storage,
combined with regulatory requirements for safe handling and storage of materials will minimize
hazards associated with operation. As such, the project will not create a significant hazard to the
public or the environment through the routine transport, use, or disposal of hazardous materials,
or create a significant hazard to the public or environment through reasonably foreseeable upset
and accident conditions involving the release of hazardous materials into the environment. In
addition, the project site is not within one-quarter mile of an existing or proposed school.
Therefore, impacts in regards to the long-term operational use, storage, and transport of
hazardous materials involved in desalination facility operation would be less than significant.
Finding for Off Site Pipeline Alignments and Underground Pump Stations
The proposed desalination project would not result in long-term hazardous operational impacts
in regards to off site pipeline alignments and underground pump stations. Less than significant
impact.
Facts in Support of Finding
OC-44 Booster Pump Station
As stated within Section 5.8 of the SEIR, the proposed off-site pipeline alignments would occur
adjacent to a variety of land uses, primarily within existing street ROWs and easements. No
known areas of hazardous materials exist along the proposed alignments. Hazardous materials
impacts due to long-term operation of the pipelines are not anticipated to occur, as the only
liquid proposed for conveyance is potable water. Diesel fuel would be stored within an 8,700gallon, double-walled tank with a diameter of 8 feet and a height of 26 feet. The tank would be
located underground since the entire pump station vault would be located below grade,
including the backup diesel generators. The storage tank would be located nearby but separate
from the pump station vault and would feature a double-walled containment system with
monitoring equipment to prevent and detect leakage. The tank would be contained within the
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surrounding soil and would supply diesel fuel to the generators (housed within the pump station
vault) during power emergencies.
Coastal Junction, Magnolia, Brookhurst an Bristol Booster Pump Stations
The pump stations would also require the storage of diesel fuel for the operation of one
emergency backup electrical generator. Diesel storage capacity for one backup generator would
be 1,300 gallons. This diesel fuel would be stored in a similar manner as the OC-44 pump
station discussed above, and the same safety precautions (i.e., double-walled containment
system, leakage monitoring equipment) would be incorporated into the pump station design.
Modifications to the existing OC-35 Pump Station would only involve pump replacement, and
would not otherwise affect the facility or operations, including storage of hazardous materials.
Impacts in regards to the off site use, storage, and transport of hazardous materials are not
anticipated to be significant.
I.

IMPACTS RELATED TO CONSTRUCTION (SEIR pages 4.9-1 to 4.9-64)

Section 4.9 of the SEIR addresses the project’s potential impacts related to construction. Those
potential impacts are addressed in Section 4.0-I and Section 5.0 of this Statement of Findings of
Facts.
J.

IMPACTS RELATED TO OCEAN WATER QUALITY AND MARINE BIOLOGICAL
RESOURCES (SEIR pages 4.10-1 to 4.10-68)

Section 4.10 of the SEIR addresses the project’s potential impacts related to ocean water
quality and marine biological resources. Those potential impacts are addressed in this Section.
Finding for Potential Sources of Contamination in Proximity to the HBGS Intake
The Seawater Desalination Project at Huntington Beach will not be significantly impacted by
Orange County Sanitation District (OCSD) wastewater discharge, urban stormwater runoff, dry
weather runoff, the recirculation of HBGS discharge, the Los Angeles and San Gabriel Rivers,
cruise ships and fishing boats, recreation, oil and gas production facilities, the operation of
HBGS, or elevated bacteria levels in the Huntington Beach surf zone. Less than significant
impact on the HBGS seawater intake.
Facts in Support of Finding
Oceanographers from the Scripps Institution of Oceanography conducted modeling studies
using a computer model that simulates ocean conditions near the HBGS intake and outfall. The
modelers from Scripps used their many years of experience working along the Southern
California coast to determine the worst case conditions that would be modeled. The worst case
conditions were chosen to determine if any adverse water quality or environmental impacts
occurred under extreme ocean and weather conditions that were most likely to show an effect.
The analysis in Section 4.10 of the SEIR shows that there will be a less than significant impact
on the HBGS intake from potential contamination sources.
Impact from OCSD Wastewater Discharge:
The worst-case model results show that the OCSD discharge is diluted 30 million to one at the
HBGS intake. Any contaminants discharged at the OCSD outfall would be diluted far below
background levels at the intake to the HBGS. Therefore, the OCSD discharge does not have a
significant source of contamination at the HBGS intake. As far as other constituents of concern
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for the OCSD discharge, the desalination facility discharge water quality would be well within the
limits established in the Ocean Plan. Impacts in this regard will be less than significant.
Impact from Urban Stormwater Runoff:
During a 24-hour extreme runoff period only 0.0003 percent of the water at the HBGS intake
would come from the Santa Ana River and Talbert Marsh and the remaining 99.9997 percent
would be seawater. These results show that contaminants are not transported to the HBGS
intake from the Santa Ana River and Talbert Marsh during extreme storm conditions. More
detailed modeling results are presented in the appendix for the SEIR. Impacts will be less than
significant in this regard.
Impact from Dry Weather Runoff:
Tidal flushing of the Talbert Marsh would have the greatest potential to impact water quality at
the HBGS intake during high spring tides combined with summer El Nino conditions when
currents are flowing northwest from the marsh towards the intake. Under these worst-case
conditions, the marsh water is diluted 20,000 to one and essentially does not reach the intake.
This is due to the fact that the marsh water is released into the surf zone and the onshore
waves keep the marsh water in the shallow nearshore waters, whereas the HBGS intake is
located 1,840 feet offshore at a depth of approximately 33 feet. Impacts will be less than
significant.
Impact from the Recirculation of HBGS Discharge:
The HBGS outfall is located approximately 1,500 feet offshore and 340 feet from the HBGS
intake. The potential for recirculation of the discharge into the intake was examined. The
discharge consists primarily of cooling water, but a small amount of power plant process
wastewater and stormwater can be mixed with the cooling water. The concentrated seawater
from the proposed desalination facility will also be mixed with the power plant cooling water.
Recirculation of the HBGS discharge would have the greatest potential to impact water quality
at the intake during El Nino storm conditions when the maximum amount of storm water is being
discharged through the outfall. The hydrodynamic model for recirculation of the HBGS
discharge was run using the El Nino conditions of February 1998 and the maximum allowable
discharge of 1.66 MGD of generating station process wastewater and storm water. In addition,
the proposed desalination facility was assumed to be running at full capacity so that 50 MGD of
concentrated seawater discharge was mixed with the cooling water discharge. The model
results for a 7-day extreme runoff period show that only 0.1 to 0.3 percent of the HBGS
discharge would be recirculated to the intake. It should be noted that in the stand-alone
operating condition, the discharge recirculation would be slightly less that the 0.3 percent
modeled for the co-located condition. Based on these results, the recirculation of the HBGS
discharge during storm events does not present any significant impacts on source water quality.
Impacts from the Los Angeles and San Gabriel Rivers:
The Los Angeles River discharges to the ocean approximately 16 miles upcoast (i.e. northwest)
from HBGS, while the San Gabriel River discharges approximately 11 miles upcoast. The
amount of dilution that occurs and the fact that the generating station intake is at a depth of
approximately 33 feet indicates that contaminants entering the ocean from these two rivers
would not likely affect the water quality at the HBGS intake, and would not present any
significant impacts on source water quality.
Impacts from Cruise Ships and Shipping Boats:
The nearest major port for cruise ships is located approximately 16 miles northwest of the
HBGS intake. Ingress/egress routes for cruise ships for Long Beach and Los Angeles Harbors
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do not come in close proximity to the HBGS. In addition, given the limited nature of sportfishing
that occurs in the project site vicinity, impacts are less than significant.
Impacts from Recreation:
Any contaminants released into the ocean due to recreational use are likely to be small in
quantity greatly diluted due to tidal action. It would be difficult for such contaminants to reach
the HBGS intake due to its depth of approximately 33 feet below the ocean surface. Impacts in
regards to recreational uses are not anticipated to be significant.
Impacts from Oil and Gas Production Facilities:
There are two offshore oil platforms approximately 1.5 miles west of the HBGS intake and four
platforms approximately 10 miles west of the intake. There have not been any reportable spills
or leaks from the offshore oil platforms or the pipelines. A catastrophic event at one of the
offshore platforms that is near the coast could affect water quality at the HBGS intake.
However, given the relatively low probability based on operational history, impacts in this regard
are less than significant.
Impacts from Operations at HBGS:
There are numerous water quality constituents regulated in drinking water supplies. Samples
were collected from the HBGS intake vault and from the outlet of the condensers (where the
desalination facility intake will be located). Although maximum contaminant levels (MCLs) apply
to treated drinking water, raw water concentrations that exceed MCLs provide an indication of
potential contaminants of concern. None of the primary MCLs are exceeded in the intake water
and the only secondary MCLs that are exceeded are salts (TDS, chloride, sulfate) that would be
removed by the reverse osmosis process. Impacts are less than significant in this regard.
Cycle water is discharged to the cooling water system at various locations as the cooling water
flows through the generating station. The cycle water is under vacuum so the cooling water
leaks into the cycle water but the cycle water does not leak into the cooling water. There are
several locations where cycle water is discharged into the cooling water system. The
contaminants in these discharges will be greatly diluted by the large volume of cooling water
compared to the small volume of the discharges. The only chemical of concern in a drinking
water source is nitrite. The other chemicals in the discharges are not toxic to humans and
drinking water standards have not been established. Because the volume of cooling water
represents a maximum of 0.002 percent of the cooling water flowing through one unit at the
HBGS, the nitrite concentration of 800 mg/L will be diluted to about 0.02 mg/L in the cooling
water that would reach the desalination facility. This level of nitrite is well below the drinking
water MCL of one mg/L. Nitrite and the other chemicals present in the cycle water discharges
will easily be removed by the reverse osmosis membranes. As a result, impacts in this regard
are less than significant.
Storm runoff from the HBGS site and a limited amount of off site urban runoff is currently
discharged to the cooling water system upstream of the intake to the desalination facility. The
applicant would coordinate with HBGS to reroute these discharges during construction of the
desalination facility so they would be downstream of the desalination intake and not affect water
quality at the desalination intake. The off site urban runoff is from approximately 70 acres of
land near the HBGS. Dry weather runoff collects in a ditch alongside Newland Street and is
currently pumped into the HBGS outfall pipeline. The City of Huntington Beach plans to modify
the system so that it flows into the HBGS site by gravity when improvements are made to
Newland Street as part of the conditions placed upon the project by the City of Huntington
Beach. Impacts are less than significant in this regard.
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Low volume wastes, metal cleaning wastes, and pipeline hydrostatic test water are diverted to
the HBGS retention basin and then to the outfall, where the wastewater is mixed with cooling
water. Currently this waste is discharged downstream of the intake to the desalination facility
and would not be included in the source water for the proposed desalination facility.
As a
result, impacts in this regard are not anticipated to be significant.
A number of petroleum products and other hazardous materials are stored and used at the
generating station. Although unlikely due to spill prevention measures and clean-up procedures
in place at the HBGS, there is the potential for a spill to reach the floor drain or the storm
drainage system and enter the cooling water system. The floor and yard drainage system
currently enters the outfall line downstream of the point where the desalination facility will be
located and would not be included in the desalination facility’s source water. As a result,
impacts in this regard are not anticipated to be significant.
Periodically water from the discharge vault is diverted back into the facility and reheated. This
reheated water is then used to clean the discharge line of biological growths (―bio-film‖). This
recirculated water contains wastes that have been discharged to the discharge vault prior to the
flow being reversed in the facility. The proposed desalination facility would not intake water
from the HBGS cooling water system during heat treatments. In this regard, impacts are less
than significant.
Impacts from Elevated Bacteria Levels in the Huntington Beach Surf Zone:
As discussed in the SEIR, extensive bacterial studies have shown that the Santa Ana River and
Talbert Marsh appear to be the primary sources of fecal indicator bacteria to the near shore
ocean. In addition, bird droppings and a reservoir of bacteria stored in the sediment and on
marine vegetation may continue to be the source of bacteria at the mouths of the river and
marsh. Modeling studies and monitoring data indicate that there is likely another unidentified
source of bacteria in the vicinity of Stations 6N and 9N. However, three separate studies
conducted between 2001 and 2002 have demonstrated that HBGS is not the source of bacteria
in the surf zone.
Contaminants are not transported to the HBGS intake from the Santa Ana River and Talbert
Marsh during extreme storm event conditions. In addition, dry weather urban runoff at Talbert
Marsh during tidal flushing essentially does not reach the HBGS intake. Although the cause of
the elevated bacteria levels in the Huntington Beach surf zone has not been determined, the
seawater desalination process would have the ability to remove bacteria and produce potable
water meeting all State Title 22 standards. Impacts in this regard are less than significant.
Finding for Concentrated Seawater Discharge
The proposed desalination project concentrated seawater discharge will not significantly impact
ocean water quality or marine biological resources in the area. Less than significant impact.
Facts in Support of Finding
As explained in Section 4.10 of the SEIR, the proposed project’s discharge would not have a
significant effect on organisms living around the discharge or organisms that would pass
through the area. A suite of biological facts indicates that the combined thermal and reverse
osmosis discharge would not be large enough to have a significant biological impact on the
marine species or communities living near the HBGS (as the reverse osmosis process would
not involve the heating or cooling of circulated ocean water, thermal impacts would not occur).
Most of the marine organisms living near the HBGS also occur in areas of the SCB and beyond
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it where salinities can be greater than those that would occur in the combined reverse osmosis
and HBGS discharge field. For example, the natural geographic distributions of most of the
species living at Huntington Beach extend south to near the tip of Baja California where both
coastal temperatures and salinities are as high or higher than those predicted for most areas in
the combined discharge field. In addition, some of these species or ones very closely related to
them live in the upper part of the Gulf of California where salinities are 36–38 ppt and can be as
high as 40 ppt. Thus, many of the species present in water around Huntington Beach naturally
experience a salinity range comparable to or greater than what is predicted of the combined
discharge area. Increased salinities of the HBGS flow will not cause a potential impairment of
essential fish habitat (EFH) functions, and the project will not result in a significant impact or
adverse affect on EFH.
Hydrodynamic modeling for the project also finds that an elevated salinity zone would occur
around the discharge core and that all organisms living within these areas would encounter it.
For the animals swimming in the water (some macroinvertebrates, fishes, turtles, mammals),
the duration of their elevated salinity exposure would depend on their location and their
residence time in the zone. Such a brief exposure time would have no effect on marine
mammals, turtles, or most fishes which are good osmoregulators and while most fishes are
unlikely to prefer salinities this high, comparative data showing fish easily tolerate high salinities
for short periods suggest these salinities could be tolerated for a short time. Also, fishes would
have the ability to ―sense‖ such a marked salinity change in the water and could thus alter their
swimming direction to avoid it.
In the case of organisms that drift across the elevated salinity area, models developed for the
discharge flow field show that planktonic animals drifting though the discharge area would
experience elevated salinity for variable times. These times would depend upon both the area of
the zone and the organism’s rate of drift and its position relative to the discharge core.
Under low flow worst case scenario, exposure to the inner discharge core would be less than
one hour and exposure to the core’s periphery would be two to three hours. Short-term
exposures to higher salinity levels can be tolerated with no impact to marine organisms. While
plankton, fishes and other water-column residents would have relatively brief exposures to the
highest salinities within the elevated salinity zone, this would not be the case for the benthic
organisms occurring in the discharge area. Bottom-dwelling organisms living near the core
would experience an increased salinity. One likely biological result of this elevated benthic
salinity zone would be some reduction in the total diversity of species living within the zone and
the likely increase in the concentration of species having a greater tolerance to the elevated
salinity. Such species may already exist in the Huntington Beach bottom community or species
from other nearby coastal habitats (tide pool, bays) where salinity is more variable may be
recruited to this zone.
Summary of Significance for Elevated Salinity Exposure Effects – Co-located Scenario
The elevated salinity levels anticipated under the co-located operation scenario would conform
to the discharge limitations established in Order No. R8-2006-0034, and would be less than
significant. As further addressed in this analysis, the areas affected by salinities higher than 40
ppt would not represent substantial ecological effects due to the following factors. Therefore no
significant impacts would result.
Benthic areas do not contain natural hard bottom habitats that support sensitive species
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Fishes, plankton, and other pelagic animals that encounter elevated salinity in the
discharge region will have very low exposure times (on the order of a few hours)
Foraging areas affected by elevated salinity are limited in size, and would not represent
a substantial displacement in foraging areas, or otherwise substantially affect foraging
behavior
No threatened or endangered species or kelp beds exist within the vicinity of the HBGS
outfall
No significant effects on EFH functions would occur
Summary of Significance for Elevated Salinity Exposure Effects – Stand-alone Scenario
The elevated salinity levels anticipated for the desalination facility in the stand-alone operation
scenario would maintain a salinity level of 40 ppt or less at 100 feet from the base of the
discharge tower (10% of the ZID), and will thereby comply with the Ocean Plan standards.
Similar to the co-located condition, the areas affected by salinities higher than 40 ppt would not
represent substantial ecological effects due to the following factors. Therefore no significant
impacts would result.
Benthic areas do not contain natural hard bottom habitats that support sensitive species
Fishes, plankton, and other pelagic animals that encounter elevated salinity in the
discharge region will have very low exposure times (on the order of a few hours)
Foraging areas affected by elevated salinity are limited in size, and would not represent
a substantial displacement in foraging areas, or otherwise substantially affect foraging
behavior
No threatened or endangered species or kelp beds exist within the vicinity of the HBGS
outfall
No significant effects on EFH functions would occur.
Co-located Operation – Concentration Standards
The Ocean Plan establishes receiving water concentration standards for the protection of
aquatic habitat and human health for toxic metals, cyanide, chlorine residual, phenolic
compounds, and several chlorinated organic compounds. The project (see above) is also not
projected to result in any change in the Regional Board-assigned initial dilution value used for
computing compliance with California Ocean Plan (COP) receiving water standards.
Chemical comparisons show that all of the trace elements considered in the discharge analysis
already occur in the source water and they have the same concentration off Huntington Beach
coast as they do in coastal oceans throughout the world. Chemical and physical factor
comparisons between the source water and the RO facility discharge stream demonstrate the
―concentrating effect‖ of RO on the source seawater but also show that the RO operation will not
significantly affect water turbidity, suspended solids, pH, and oxygen levels.
Mass balance tests results were based on the assumption of a low HBGS flow rate and thus
conservatively overestimate the concentration that would be expected under normal operation
conditions. Nevertheless, the results show that while these trace elements will become slightly
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concentrated by RO, their discharge concentrations remain far below the numerical water
quality standards established to protect aquatic marine life by the Environmental Protection
Agency and by the State of California. The only change in discharge water chemistry resulting
from the RO facility will be an elevation in dissolved iron. However, this concentration is low
and, like the salinity difference between the discharge and receiving waters, the iron
concentration will be rapidly diluted to ambient levels. There are no numerical water quality
standards governing the discharge of iron, which is usually present in low concentrations in
seawater. Moreover, iron is an important ocean nutrient (essential for the growth of
phytoplankton) and is likely to be biologically assimilated by primary produce organisms (mainly
phytoplankton) in the discharge plume. As illustrated in the SEIR, discharge of the concentrated
seawater would not exceed receiving water concentration standards related to aquatic habitat or
human health, and therefore no significant impacts would result.
Stand-alone Operation – Concentration Standards
Because the stand-alone operating condition involves a larger flow volume than was assumed
for the worst case co-located condition, and because the desalination facility discharges would
contain the same concentrations of the same constituents, the stand-alone operating condition
would have lower concentrations of seawater constituents than identified for the co-located
condition. Discharge of the concentrated seawater would not exceed receiving water
concentration standards related to aquatic habitat or human health, and therefore no significant
impacts would result.
Finding for Reverse Osmosis Membrane Cleaning Solution
The Seawater Desalination Project at Huntington Beach will not significantly impact ocean water
quality or marine biological resources due to the discharge of reverse osmosis membrane
cleaning solution through the HBGS outfall. Less than significant impact.
Facts in Support of Finding
As stated in the SEIR, for the co-located operation, the reverse osmosis system trains will be
cleaned using a combination of cleaning chemicals such as industrial soaps (e.g. sodium
dodecylbenzene, which is frequently used in commercially available soaps and toothpaste) and
weak solutions of acids and sodium hydroxide. The ―first rinse― treated waste cleaning solution
from the washwater tank will be discharged into the local sanitary sewer for further treatment at
the OCSD regional wastewater treatment facility. The cleaning rinse water following the ―first
rinse― will be mixed with the RO facility concentrated seawater, treated waste filter backwash,
and the AES facility discharge and sent to the ocean. This ―second rinse― water stream will
contain trace amounts of cleaning compounds and would be below detection limits for
hazardous waste. An Industrial Source Control Permit from the OCSD for discharge of waste
cleaning solution into the sanitary sewer system will be required for the project. In addition, the
discharge must comply with the limits and requirements contained in the OCSD’s Wastewater
Discharge Regulations.
An alternative to discharging the ―first rinse‖ of the RO membrane cleaning solution into the
OCSD system is to discharge the solution (―first rinse‖ and all subsequent rinses) into the Pacific
Ocean via the HBGS outfall. On a typical day, this alternative would blend 200,000 to 300,000
gallons of cleaning solution at a rate of 150 to 200 GPM (0.2 to 0.3 MGD) with 50 MGD of
concentrated seawater by-product discharge, 10-15 MGD of treated filter backwash, and 400
MGD of HBGS cooling water discharge. Under a low flow scenario (high membrane cleaning
solution concentration and low concentrations of concentrated seawater discharge, filter
backwash, and HBGS cooling water discharge), the membrane cleaning solution would be
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diluted at a ratio of 260:1. The majority of the chemicals within the membrane cleaning solution
would be either below detection levels or regulatory limits, even before dilution with other
desalination facility and HBGS discharges. Dilution at a 260:1 ratio would further minimize
impacts to the marine environment and would assure NPDES compliance. Because the
project’s reverse osmosis cleaning solution first rinse discharge would not exceed regulatory
limits of contaminants, no significant impacts would result.
Because the stand-alone operating condition involves a larger flow volume than was assumed
for the worst case co-located condition, and because the volume of membrane cleaning solution
would be the same as with the co-located condition, the stand-alone operating condition would
have a higher mixing ratio, and lower concentrations of cleaning solution constituents than
identified for the co-located condition. Because the project’s reverse osmosis cleaning solution
discharge would not exceed regulatory limits of contaminants, no significant impacts would
result.
Finding for Impingement and Entrainment
The proposed desalination facility will have less than significant impacts on marine biological
resources in regards to impingement and entrainment effects. Less than significant impact.
Facts in Support of Finding
As explained in Section 4.10 of the SEIR, recent studies on the effects of the HBGS cooling
water intake system on the ocean environment were conducted in connection with a repowering project certified by the California Energy Commission (CEC). An Impingement
Mortality and Entrainment (IM&E) Characterization Study (MBC and Tenera Environmental
2005) was submitted to the Santa Ana Regional Water Quality Control Board as part of the
HBGS NPDES permit application that required compliance with provisions of the 316(b) Phase
II regulations of the Clean Water Act. The sampling data collected in this 2003 2004 IM&E
study were included as part of the desalination facility impingement and entrainment study
conducted for the project.
Co-located Operation
The desalination facility’s feedwater would be withdrawn from the HBGS discharge and not
directly from the open ocean, and its withdrawal does not affect HBGS intake requirements. The
project does not require the HBGS to increase the quantity of water withdrawn nor does it
increase the velocity of the water withdrawn. The desalination intake study is designed to
investigate the potential for desalination facility feedwater intake withdrawn from the HBGS
cooling water system to increase HBGS entrainment mortality and assess the significance of
this potential entrainment effect on the source water.
The project source water intake would not increase the volume, or the velocity of the HBGS
cooling water intake nor would it increase the number of organisms entrained or impinged by
the HBGS cooling water intake system. The proposed desalination facility would not cause any
additional impingement losses to the marine organisms impinged by the HBGS, as these
organisms would not be exposed to further screening prior to entering the desalination facility’s
pretreatment system. The proposed desalination facility would not have a separate direct ocean
water intake and screening facilities, and would only use cooling water that is already screened
by HBGS’s intake. Co-location of the desalination facility with the HBGS reduces the amount of
source water required to be withdrawn directly from the ocean and avoids impingement impacts
that would otherwise result from the siting and implementation of a new intake structure.
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Entrainment sampling for the desalination feedwater was conducted at an onshore point in the
HBGS discharge line just before it is returned in conduits to an offshore discharge location. Biweekly samples were collected since the beginning of March 2004 by pumping measured
volumes of cooling water discharges through small-mesh nets. Six taxa (gobies, blennies,
croakers, northern anchovy, garibaldi, and silversides) and a group of larvae that could not be
identified were found to comprise 97 percent of all the fish larvae present in the HBGS cooling
water system from which the project would withdraw its source water supply. Species with high
commercial and recreational importance, such as California halibut and rockfishes, were shown
to be very uncommon in the HBGS intake flows. Under HBGS minimum intake cooling water
flow of 127 MGD, and assuming 100 percent through-HBGS larval mortality (based on USEPA
2004), the estimated larval fish entrainment loss is 0.33 percent of the total population of larvae
in the local area surrounding the HBGS intake.
Based on in-facility testing, the observed mortality of HBGS is 94.1 percent and the combined
estimated mortality of the project and HBGS at flows of 507 MGD would be 95.3 percent (an
increase in mortality of 1.2 percent due to the proposed desalination facility) and 98.7 percent at
HBGS flows of 127 MGD (an increase in mortality of 4.6 percent due to the proposed
desalination facility). This assessment assumes 100 percent mortality of all organisms upon
withdrawal into the desalination facility. Estimated larval fish loss attributed to the proposed
desalination facility would be 0.02 percent (based on HBGS entrainment mortality of 94.1
percent) of the total population of larvae in the local area surrounding the HBGS intake. This
would be an order of magnitude less than the HBGS larval population entrainment loss of 0.33
percent. The 0.02 percent figure accounts for the incremental amount of larval fish loss resulting
from the proposed desalination facility, aside from that of the HBGS.
From a regional perspective, model results for larval gobies, northern anchovy, and white
croaker showed that approximately 0.33 percent of the larvae in the HBGS source water could
be affected by HBGS operations at 127 MGD; this represents a de minimis fraction of the total
numbers of larval fishes in the Southern California Bight. Results were modeled on encounter
rates for the most abundant species entrained from the source water. The loss of marine
organisms due to the potential entrainment of the project has no effect on the species’ ability to
sustain their populations. Impacts on marine organisms due to the potential entrainment
resulting from the co-located project would not substantially reduce populations of affected
species, and would not affect the ability of the affected species to sustain their populations.
Therefore, impacts would be less than significant.
Stand-alone Operation
As noted in the discussion of elevated salinity effects, in order to achieve the anticipated
required dilution of concentrated seawater, the desalination facility operating in the stand-alone
condition would require a higher intake flow volume than was analyzed for the worst-case/low
flow circumstances in the co-located condition. To further determine the potential effects of the
project under stand-alone conditions on larval fishes and shellfishes, data from the 2003–2004
study were re-analyzed using a proposed intake volume of 152 MGD. The daily intake flow of
507 MGD used in impact assessment for the co-located condition was reduced to the proposed
152 MGD flow to model impacts from the desalination facility in a stand-alone operating
condition.
The most abundant species impinged
croaker (3%), and shiner perch (2%).
during the sampling. It should also be
Biological Significance (ASBS). All of

were queenfish (81%), northern anchovy (6%), white
No threatened or endangered species were collected
noted that the project is not within an Area of Special
the other species comprised 1% or less of the total
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estimated impingement. The proposed operation of the HBGS intake system under stand-alone
operation for the desalination facility would result in an estimated average daily impingement of
13 fishes weighing 0.3 kg (0.7 lb). The estimated average daily impingement rate for shellfish
was approximately 7 individuals weighing 0.1 kg (0.2 lb). The most abundant species were
yellow crab (41%), graceful crab (19%), and Pacific rock crab (13%). Other shellfishes in
impingement samples included shrimps, octopus, spiny lobster, and market squid. Impingement
would not result in substantial reductions in fish or shellfish populations under stand- alone
operating conditions. It is not anticipated that the small amount of impingement losses would
have any effects on the ability of impinged species to sustain their populations, and therefore
impacts would be less than significant.
The total estimated number of fish larvae entrained annually, based on a pumping rate of 152
MGD, was 103,303,290. Ten taxa comprised approximately 91% of the total larvae collected:
unidentified gobies, spotfin croaker, anchovies, queenfish, white croaker, salema, unidentified
croakers, combtooth blennies, black croaker, and diamond turbot. Of the five target invertebrate
taxa included in the study (cancrid crab megalops, market squid postlarvae, Pacific sand crab,
California spiny lobster, and ridgeback rock shrimp) only Pacific sand crab and cancrid crabs
were found in the entrainment samples. Pacific sand crab zoeae comprised almost 98% of the
entrained target invertebrates. Almost all of the Pacific sand crab larvae collected were in the
earliest stages of their larval development (zoea Stage I); only two megalopal stage larvae were
collected from entrainment samples and none were collected from source water samples. The
most abundant taxon of larval fish entrained (33%) was CIQ gobies, comprised of three species
of small, bottom-dwelling types of fish that are common in bays and lagoons. Nearby adult
populations are concentrated in localized habitats, such as Alamitos Bay, Anaheim Bay, and
Talbert Marsh, and their larvae are dispersed in these environs and transported out into coastal
waters by tidal flushing and prevailing currents. These larvae would experience high rates of
natural mortality at the intake location, because the intake is located in an area that does not
provide suitable habitat to sustain resident adult populations, and there is a low likelihood that
larvae that have been flushed into the area of the intake would be able to return to the shallow
bay habitats that meet the species life history requirements.
Larval entrainment losses due to operation of the project in the stand alone operating condition
are projected to affect only a small fraction of the larvae (0.02-0.33%) of the source water
populations of approximately 115,000,000,000 (billion) individual larval fish at risk to
entrainment, that occur within the project’s source water. The IM&E studies at HBGS
demonstrate estimated levels of proportional mortality that are much less than the estimates
from other coastal power plants in California. Impacts on marine organisms due to the potential
entrainment resulting from the project are relatively small, and would not substantially reduce
populations of affected species, or affect the ability of the affected species to sustain their
populations. Therefore, impacts would be less than significant.
In regard to the potential indirect impacts on prey species of the California least tern, under
either the co-located or stand-alone operating scenario, a study by Atwood and Kelly (1984)
indicates that northern anchovy, topsmelt, jacksmelt, and deepbody or slough anchovies were
the primary food sources for least terns in California. Based on the species’ mobility, diversity of
diet and lack of significant impacts on fish species (as discussed in relation to impingement and
entrainment effects), California least terns (as well as other birds that utilize this area for
foraging of fish species) are not expected to be impacted by implementation of the project.
There does not appear to be a substantial adverse effect on the species resulting from any
reduction in prey species that could be attributable to the HBGS. Therefore, such effects would
similarly not be anticipated with operation of the desalination facility operating in a stand-alone
condition.
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IMPACTS RELATED TO PRODUCT WATER QUALITY (SEIR pages 4.11-1 to 4.1128)

Section 4.12 of the SEIR addresses the project’s potential impacts related to product water
quality. Those potential impacts are addressed in Section 4.0-K of this Statement of Findings of
Facts.
L.

IMPACTS RELATED TO CLIMATE CHANGE (SEIR pages 4.12-1 to 4.12-34)

Section 4.12 of the SEIR addresses the project’s potential impacts to climate change. Those
potential impacts are addressed in this Section.
Finding for Potential Impact to Climate Change
The Seawater Desalination Project at Huntington Beach will not result in significant impacts to
climate change. Less than significant impact.
Facts in Support of Finding
As discussed in Section 4.12 of the SEIR, the SCAQMD significance threshold of 10,000
MTCO2E/yr for industrial projects is being utilized to assess the significance of the proposed
project’s GHG emissions, even though SCAQMD is not the lead agency. This threshold includes
both operational emissions (direct and indirect) plus construction emissions. The proposed
project would result in direct GHG emissions of 2,187 to 2,191 metric tons of CO 2 during project
construction, and 4,128 metric tons of CO2 aggregated over the 30 year life of the Project (424
MTCO2 per year) under both the co-located and stand-alone scenarios. Additionally, based on
the information contained in Tables 4.12-4 through 4.12-6 in the SEIR, the proposed project
would result in net indirect GHG emissions between 22,188 to 29,205 metric tons of CO 2 per
year for the co-located scenario, and 25,929 to 26,160 metric tons of CO2 per year under both
the co-located and stand-alone scenarios. While these emissions are larger than the 10,000
MTCO2E/yr threshold, the proposed project has incorporated project design features included in
its Energy Minimization and Greenhouse Gas Reduction Plan, which would offset the project’s
GHG emissions entirely, and as a result impacts would be less than significant.
The proposed project would incorporate project design features that require a one-time
purchase of GHG offsets or RECs for the Project’s direct GHG emissions associated with
Project construction and vehicle use during operation of the Project. This would offset direct
emissions of 6,315 to 6,319 metric tons of CO2 (2,187 to 2,224 metric tons for construction and
4,128 metric tons for vehicle operations over the project’s 30-year life). Project design features
would require the purchase of offsets or RECs to cover estimated net indirect GHG emissions
over the life of the project (equivalent to 22,188 to 29,205 metric tons of CO 2 per year), as well
as an annual reporting process to ensure that the applicant maintains a zero net GHG
emissions balance.
With incorporation of these project design features, the project would have a net zero increase
in GHG emissions. Therefore, the project would have emissions below SCAQMD’s 10,000
MTCO2E/yr threshold, and project impacts would be less than significant. Further, because the
project design features require the project to maintain a zero net GHG emission balance, the
project would not cause an increase in GHG emissions above the existing baseline, and
therefore would have no GHG emission impact on the environment.
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The proposed project is also being evaluated based on whether it would conflict with any
applicable plan, policy or regulation adopted for the purpose of reducing greenhouse gases.
While AB 32 does not regulate the project’s direct or indirect GHG emissions (and there are no
other statewide GHG regulatory programs that are applicable to this project), the project is being
evaluated on whether it would conflict with AB 32’s statewide goals of reducing GHGs through
actions such as energy efficiency, green building design, renewable energy generation and
reduced water importation.
The proposed project would incorporate project design features that reduce energy
requirements (increased energy efficiency, green building design, recovery of CO2, and potential
on site solar generation) in order to reduce its emissions. In addition, the project’s design
features include GHG offsets that would entirely offset the project’s net GHG emissions above
the existing baseline. With the incorporation of the project design features, project GHG
reductions would result in a net zero emission of GHGs. As a result, the proposed project would
not conflict with AB 32.
In addition to the project resulting in no conflict with AB 32, the proposed project would not
conflict with any other plans, policies, or regulations intended to reduce GHG emissions, as
indicated below. The City of Huntington Beach has not adopted a Climate Action Plan or any
other plan, policy, or regulation adopted for the purpose of reducing the emissions of GHGs,
and therefore the Project does not conflict with any such plan, policy or regulation.
CARB’s Scoping Plan provides an outline for actions to reduce California's GHG emissions. The
Scoping Plan requires CARB and other state agencies to adopt regulations and other initiatives
to reduce GHGs. At this time, no mandatory GHG regulations or finalized agency guidelines
would apply to this project, and therefore the Project does not conflict with any such regulations
or guidelines.
SB 375 addresses GHG emissions associated with the transportation sector through regional
transportation and sustainability plans. SB 375 provides incentives for streamlining CEQA
requirements by substantially reducing the requirements for "transit priority projects," as
specified in SB 375, and eliminating the analysis of the impacts of certain residential projects on
global warming and the growth-inducing impacts of those projects when the projects are
consistent with the Sustainable Communities Strategy or Alternative Planning Strategy. The City
is not anticipating a zone change or change in land use for the proposed project site in response
to SB 375, and because the proposed project consists of a seawater desalination facility and
associated infrastructure, it would not result in a significant number of vehicle trips during the
operational phase. As a result, the proposed project would not conflict with the goals of SB 375.
As noted in the discussion of environmental setting, the California Global Warming Solutions Act
of 2006 (Health and Safety Code Section 38501(a)), cites rising sea levels as a potential
adverse impact of global warming. The sea level rise projected by the documented models
described earlier in this section spanned a fairly large range. However, it appears that the
various projections for sea level rise could affect primarily the intake and discharge features of
the project. The project site is proposed to be at elevations ranging from 9.0 to 14.0 feet above
AMSL, with all building foundations above 10.0 feet AMSL. Therefore the project site will be
protected from a potential two feet rise in sea level. In addition, earthen berms around the site
are sufficient for protection from surges that could occur from waters to the south. It is not
anticipated that a rise in sea level of up to 2 feet or more within the life span of the project would
result in substantial increase in exposure of the project to potential adverse impacts.
Accordingly, no significant impacts from this potential adverse effect of global warming, as
identified in the California Global Warming Solutions Act of 2006, would occur.
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Since the project would not conflict with an applicable plan, policy or regulation adopted for the
purpose of reducing the emissions of greenhouse gases, no significant impact would occur.
M.

CUMULATIVE IMPACTS (SEIR pages 5-16 to 5-36)

Section 5.3 of the SEIR addresses the project’s potential cumulative impacts. All of the project’s
potential cumulative impacts are addressed in this Section, except for cumulative construction
related impacts regarding air quality. Potential cumulative construction related impacts
regarding air quality are addressed in Section 5.0-A of this Statement of Findings of Facts.
Finding for Potential Local Cumulative Impacts
The Seawater Desalination Project at Huntington Beach will not result in significant local
cumulative impacts. Less than significant impact.
Facts in Support of Finding
Table 5-4 in Section 5.3 of the SEIR contains a list of all of the potential cumulative projects that
have the potential to act in a cumulative manner with the proposed project in order to create
potential impacts on the environment. Each impact category is discussed below.
Land Use/Relevant Planning
The proposed project is not considered to represent a significant cumulative land use or
relevant planning impact, as the project is consistent with the City of Huntington Beach General
Plan. All projects taking place within the cumulative impact study area would conform to local
and regional land use plans as well as applicable planning regulations governing current and
future development. Mitigation of cumulatively significant land use impacts are best
accomplished by area-wide mitigation programs, conforming to the adopted zoning, and
General Plan designations, and implementing project-specific mitigation measures where
appropriate. Therefore, it is not anticipated that development of cumulative projects will result in
a significant cumulative impact.
Geology and Soils
Cumulative effects related to earth resources resulting from the proposed project and
development in the vicinity of the proposed project include short-term increases in erosion due
to excavation, backfilling, and grading activities. These impacts are anticipated to be mitigated
by enforcing proper erosion protection measures during remediation and construction of the
proposed project, and would be mitigated on a project-by-project basis. In addition, sites with
unsuitable development conditions, such as liquefaction and seismic hazards, are best
mitigated on an individual basis. The proposed project and all projects located within the
cumulative impact study area would comply with the Uniform Building Code and all erosion
control measures established by the city with applicable jurisdiction, including all erosion and
sedimentation avoidance and reduction measures contained in regional stormwater permits and
related plan and requirements. Following construction of several projects within the cumulative
impact area, revegetation of previously excavated areas would take place and habitat would be
restored, which would reduce the potential of soil erosion. Because each project would require
specific mitigation in conformance with regional standards, the cumulative impacts on geology
and soils resources would be less than significant.
Hydrology and Water Quality
Cumulative impacts with regards to hydrology and water quality would primarily result from offsite runoff containing urban pollutants, as the majority of the project site would be composed of
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impervious surfaces. However, as previously stated, the proposed desalination facility and all
projects located within the cumulative impact study area would incorporate protection measures
and/or site design BMPs to avoid hydrology and water quality impacts during operation. All site
runoff would be directed to appropriate storm drains via an on-site local drainage system,
ultimately being discharged into the Pacific Ocean via the HBGS outfall. In addition, impacts
would be further minimized as the existing berm along the eastern perimeter of the project site
(adjacent to the Huntington Beach Channel) would prevent runoff impacts to the adjacent
wetlands to the southeast. The desalination facility’s discharge into the Pacific Ocean is not
considered a significant cumulative impact, as discussed in Section 4.3, Hydrology and Water
Quality. Similar to the impacts on geology and soils, hydrology and water quality impacts
resulting from development of cumulative projects would be regularly subject to application of
consistent regulatory requirements that have been put in place to avoid and reduce significant
effects on drainage and water quality. Therefore, it is not anticipated that development of
cumulative projects would result in significant cumulative effects on hydrology and water quality.
Air Quality
The proposed project and other projects in the area will result in temporary air quality impacts
from construction-related activities and vehicle emissions. Such activities could result in
substantial temporary emissions of particulate matter (PM10, PM2.5) and carbon monoxide (CO).
Because air quality is defined by geographic formations (i.e., a coastal plain surrounded by
mountains) and bears little relationship to jurisdictional boundaries, the cumulative impact
analysis study area for air quality consists of the South Coast Air Basin. The projects known to
be planned or approved, or in construction during the preparation of this SEIR, are summarized
in Table 5-4 and are part of growth forecasts considered in regional air quality planning for
purposes of evaluating long-term operational cumulative impacts.
SCAG and the South Coast Air Quality Management District prepared a regional air quality
analysis as part of the 2008 Regional Transportation Plan (RTP). That analysis serves as a
cumulative analysis of project impacts to regional air quality, because it incorporates all past,
present and future planned development within the region. Currently the South Coast Air Basin
is in non-attainment for ozone, PM10, and PM2.5; therefore, an existing cumulative ozone and
PM10/PM2.5 air pollution issue exists within the South Coast Air Basin. The proposed project
itself would generate emissions from vehicle trips that would not exceed thresholds and would
not include any permanent stationary sources. As discussed in Section 5.2 in the SEIR, the
proposed project would not induce population and/or employment growth and would therefore
conform to the RTP. Therefore, the proposed project would not contribute in a cumulatively
considerable manner to cumulative long-term air quality impacts, and impacts would be less
than significant.
Climate Change
Changes in the global climate attributable to anthropogenic greenhouse gas emissions are
cumulative effects of past, present, and future actions worldwide. While worldwide contributions
of GHG emissions are expected to have environmental consequences, it is not possible to link
particular changes to the environment of California to GHGs emitted from a particular source or
location. However, when considering a project’s contribution to impacts from climate change, it
is possible to examine the quantity of GHG emissions that would be either directly or indirectly
attributable to a project. An analysis of such project-level effects is presented in Section 4.12 of
the SEIR.
Section 4.12 addresses the project’s contribution to the cumulative effects of climate change
based on guidance provided by the California Natural Resources Agency. As noted in Section
4.12 of the SEIR, since the project design features and mitigation measures identified for the
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project would entirely offset the project’s contribution to the cumulative effects of greenhouse
gas emissions, the project’s effects relative to greenhouse gas emissions and climate change
are not cumulatively considerable.
Noise
As with the proposed project, cumulative projects would generate periodic increases in ambient
noise levels in the project area during construction. Several cumulative projects in the
surrounding area anticipate periodic noise levels in excess of established standards during
construction, thereby exposing people and noise-sensitive receptors to these increased levels.
Through mitigation measures, including conformance with construction noise restrictions
through local ordinances, these cumulative short-term impacts will be reduced to below a level
of significance. Potential long-term noise associated with the proposed project would be
generated by both mobile and stationary sources. Although cumulative development of the
project vicinity is anticipated to result in increases in noise levels within the City, the project’s
long-term operational traffic noise is anticipated to be nominal, and on-site stationary noise
sources would be properly attenuated. Therefore, the project’s contribution to a potentially
significant cumulative long-term noise impact would not be cumulatively considerable and would
be less than significant.
Public Services and Utilities
The proposed desalination facility may have impacts on wastewater facilities due to the potential
discharge of byproduct wastes associated with facility operation utilizing OCSD facilities.
However, the OCSD would require a commercial/industrial connection fee, of which 5% would
go to the City. Impacts in this regard have been adequately analyzed in previous
documentation, as the proposed project would be in compliance with all General Plan and
Zoning designations. Cumulative impacts are not anticipated to be significant in this regard. As
discussed in Section 4.6 in the SEIR, project-level impacts on other public services and utilities
are less than significant and would not represent a cumulatively considerable contribution to any
significant cumulative impacts.
Aesthetics/Light and Glare
Temporary construction impacts and facility operation would change the aesthetic character of
the project site vicinity. The project site exists as a portion of a former fuel storage facility, with
storage tanks 40 feet in height. The proposed project is expected to improve the overall
aesthetic character of the site vicinity by replacing the storage tanks with multiple tilt-up
buildings/structures. These structures would incorporate aesthetic enhancements (landscaping,
screening, and aesthetically sensitive architecture) and are expected to enhance the overall
aesthetic character of the site vicinity. In addition, the proposed desalination project may
introduce new sources of lighting to the area. However, appropriate mitigation measures to
prevent the occurrence of significant amounts of light spillover would be incorporated into site
design. All structures associated with the proposed project would comply with City standards
with regards to building height, densities, and landscaping. Additionally, several projects located
within the cumulative impact study area include plans for parks recreational facilities
construction and expansion, and/or on-site landscaping associated with development projects.
These site design features and parks improvements will positively augment the area’s existing
scenic resources and improve the aesthetic character of the region. Therefore, when combined
with current and reasonably foreseeable future projects, the proposed project would not
generate cumulatively significant aesthetic impacts within the surrounding area.
Hazards and Hazardous Materials
The proposed project has positive public health and safety effects due to remediation of the
former fuel storage tank facility. Cumulatively, other project sites that are constrained due to site
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contamination would require remediation on a case-by-case basis, including the Magnolia
Pacific Specific Plan, which plans to develop on the previous Ascon/Nesi Landfill; and the
Edison Community Center (located at 21377 Magnolia Street, north of Hamilton Avenue and
outside of the pipeline construction route), which would pursue mitigation for methane issues
currently affecting the site. Remediation activities would be done in accordance with applicable
health and safety regulations. The proposed project may have local impacts in regards to
hazards and hazardous materials through various chemicals associated with facility operation.
However, all hazardous materials would be used, stored, and transported according to all
Occupational Safety and Health Administration (OSHA) and Environmental Protection Agency
(EPA) regulations. Therefore, it is not anticipated that cumulative impacts related to hazards and
hazardous materials would be significant.
Construction-Related Biological Resources (Terrestrial Only)
Implementation of the proposed off-site OC-44 underground booster pump station may have
impacts on biological resources. The site is currently undeveloped and includes 0.5 acre of
native vegetation known to support numerous species of wildlife and may include areas within
the jurisdiction of the ACOE or CDFG according to Appendix B, Results of the Biological
Constraints Survey for the OC-44 Underground Booster Pump Station Project Site, of the SEIR.
Construction of the proposed pump station has the potential to impact biological resources.
However, mitigation measures are included to ensure that avoidance of direct impacts is
accomplished with final design (refer to Mitigation Measures CON-38 through CON-46 in
Section 4.9, Construction in the SEIR). Once built, the pump station would be placed entirely
underground and would be subject to development restrictions protecting the integrity of on-site
biological resources.
Neither of the optional OC-44 underground booster pump station sites contains sensitive
species or habitats, and neither has jurisdictional wetlands/waters. Therefore, the project would
not have a substantial adverse effect on candidate, sensitive, or special-status species, nor
would it affect any federally protected wetlands. Therefore impacts at the optional sites would be
less than significant. Regulatory compliance during project construction would ensure that
project-related construction activities would minimize cumulative impacts to less than significant
levels. In addition, cumulative projects would undergo separate environmental review.
Construction-Related Traffic
As discussed in Section 4.9 of the SEIR, implementation of the proposed project may cause
short-term, construction-related traffic impacts. The demolition, remediation, and construction
process would generate traffic in the site vicinity through on-site construction worker vehicle
trips and truck trips. Construction truck trips to and from the project site would utilize routes that
would minimize impacts, and impacts would be further avoided and minimized through use of
traffic control measures.
Pipeline construction for product water delivery would also require temporary disruption along
public streets, as the majority of the pipeline is proposed to be installed within existing street
right of way (ROW) utilizing open trench construction methods. Adequate staging areas would
be provided for both open trench and trenchless construction in order to minimize the amount of
traffic disruption. Pipeline construction may conflict with remediation activities at the Ascon
landfill site. A Draft Interim Removal Measure Workplan for the landfill (California Department of
Toxic Substance Control 2009) identifies the various routes of travel for trucks entering and
exiting the landfill site. The proposed routes include Newland Street and Hamilton Street, both
of which will involve construction of the proposed water delivery pipelines. It is anticipated that
there will be overlap between construction of the pipelines and material hauling from the landfill.
Both projects will be required to maintain traffic control plans, but coordination between the two
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efforts will be important. With the possibility of simultaneous project construction and landfill
remediation, there is the potential for significant impacts on traffic and circulation, and mitigation
is required. With the mitigation measure identified in Section 4.9, localized impacts resulting
from cumulative construction impacts of the project and the Ascon landfill remediation would be
less than significant.
Since the timeframe for construction of the project and associated water delivery pipelines is
relatively short, and since pipeline construction would proceed relatively quickly through each
segment being constructed, it is not anticipated that a substantial increase in current traffic
levels resulting from other cumulative development will occur prior to completion of project
construction. Therefore, temporary traffic impacts associated with the project will cease prior to
substantial cumulative traffic impacts being realized on local roadways. Therefore, the project is
not anticipated to result in a cumulatively considerable contribution to any significant cumulative
traffic impacts.
Construction-Related Cultural Resources
According to CEQA, the importance of cultural resources comes from their research value and
the information that they contain. Therefore, the issue that must be explored in a cumulative
analysis is the cumulative loss of information. For sites considered less than significant, the
information is preserved through recordation and test excavations. Significant sites that are
placed in open space easements avoid impacts to cultural resources and also preserve the
data. Significant sites that are not placed within open space easements preserve the information
through recordation, test excavations, and data recovery programs.
The cumulative impacts analysis for cultural resources considered the area surrounding the
proposed desalination facility and off-site facilities, and specifically the projects listed in Table 54. Impacts to cultural resources related to cumulative development that occurs within the areas
surrounding the desalination facility and associated off-site facilities could be significant if
significant cultural resources are destroyed as a result of development. Section 4.9 of the SEIR
provides a comprehensive summary of all potential project impacts to cultural resources, as a
result of the records search, literature review, and field survey conducted for the proposed
project. The project would not result in any significant impacts on cultural resources, and
therefore would not represent a cumulatively considerable contribution to any significant
cumulative impact.
Product Water Quality
The product water from the seawater desalination facility would be suitable for delivery through
the existing water distribution system and would be comparable to and compatible with the other
water sources currently delivering water to the same system (see Section 4.11, Product Water
Quality in the SEIR). Thus, cumulative impacts would be less than significant.
Finding for Potential Regional Cumulative Impacts
The Seawater Desalination Project at Huntington Beach will not result in significant regional
cumulative impacts. Less than significant impact.
Facts in Support of Finding
Projects that may result in regional cumulative impacts include existing and/or planned
developments along the California coast that could exceed planned growth estimates, contribute
to impacts to the Southern California Bight, and/or result in substantial demands on local power
sources, resulting in additional water or air pollution. See Table 5-5 in the SEIR.
City of Huntington Beach

August, 2010
Page 36 of 82

Seawater Desalination Project at Huntington Beach
Subsequent Environmental Impact Report

FINDINGS OF FACTS

As discussed in Section 5.2 in the SEIR, the proposed project would not foster growth in excess
of that already assumed and projected in pertinent planning documents. Moreover, existing
water supply plans already project that seawater desalination would play a necessary role in
meeting projected future demands. Accordingly, the growth-inducing impacts of the project are
not significant. Each incremental development would be required to comply with the goals and
policies of the applicable General Plan or other planning documents for the proposed project
area. Thus, potential growth-inducing cumulative impacts would be less than significant.
Ocean Water Quality and Marine Biological Resources
The Southern California Bight is a region that includes coastal Southern California, the Channel
Islands, and the local portion of the Pacific Ocean. The small portion of the Pacific Ocean that
occupies this region, from Point Conception in the north to just past San Diego in the south, and
extending offshore of San Nicolas Island, is the temporary or permanent home to a wide variety
of marine organisms.
Impacting this coastal marine ecosystem are the millions of people who reside in the Los
Angeles, Orange County and San Diego metropolitan areas, as well as the Mexican residents
who inhabit the Tijuana/San Diego border region of the Bight. The tremendous population of
Southern California, coupled with the activities necessary to sustain and/or enhance their
existence, results in a significant quantity and variety of pollutants that enter coastal waters. The
Pacific Ocean within the Southern California Bight area receives pollutants from a wide variety
of sources. Most pollution within the Bight is derived from land, from water runoff after a rainfall
event, from the outfall pipes of wastewater treatment facilities, or from the water discharges of
electrical power plants. Such runoff can introduce a mix of industrial and organic pollutants to
coastal waters. Additionally, substantial amounts of refuse also make their way into rivers or
bays via roadway gutters. Harbor/port activities also contribute pollution to the Southern
California Bight. Combined, the ports of Long Beach and Los Angeles compose one of the
busiest port systems in the nation. Though stringent guidelines are in place to protect the
coastal environment, pollution from ships, from the ports’ terminals, and from the Los Angeles
River is an ongoing problem. Discharge from the ballast tanks of ships, though illegal, does
occur. Such vessels, arriving from distant ports of call, can introduce exotic species of plants
and animals, causing disruption of the local food web. Discharges rich in nitrogen can generate
the rapid growth of plankton, eventually leading to a condition known as red tide that is lethal to
some coastal organisms.
Implementation of the proposed project may contribute to long-term impacts to water quality and
marine biological sources. However, as stated in Section 4.10, Ocean Water Quality and Marine
Biological Resources, in the SEIR, all potentially significant impacts to long-term water quality
and marine biological sources would be reduced to less-than-significant levels through
regulatory compliance, project design features, and implementation of the recommended
mitigation measures pertaining to hydrology and water quality. The following discussion
describes the potential for cumulative impacts to the Southern California Bight.
As discussed in Section 4.10 of the SEIR, oceanographers from the Scripps Institution of
Oceanography conducted modeling simulating ocean conditions near the HBGS intake and
outfall. The model calculates the degree of mixing of various potential contaminant sources with
the Pacific Ocean. The Santa Ana River, Talbert Marsh, OCSD wastewater discharge outfall,
and proposed desalination facility discharge were all investigated. Seawater contamination
resulting from any of the above sources could potentially impact the quality of product water
and, to some degree, the quality of byproduct concentrated seawater to be discharged from the
HBGS outfall. The model results show the amount of dilution of each of these sources of
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pollutants under different oceanographic conditions. The results of the model concluded that
long-term water quality impacts to the Pacific Ocean would be less than significant. Additionally,
the analysis concluded that the mixture of the proposed facility’s concentrated seawater
discharge with the HBGS cooling water discharge would not result in salinity increases that
would significantly impact marine biological resources. The analysis to marine biological
resources also concludes that plankton entrained in the discharge stream are likely to be killed
as much by the turbulence and temperature of the discharge (which would occur even without
proposed project implementation) as by the salinity increase. Thus, no significant increase in
plankton loss is expected from the addition of the byproduct water to the discharge stream.
Since implementation of the proposed project would result in less than significant impacts to
ocean water quality and marine life, the analysis of cumulative impacts must include an analysis
of the expected environmental effects to be produced by other cumulative projects. As shown in
Table 5-5 of the SEIR, 11, desalination facilities are currently being proposed along the
Southern California coast that would contribute to cumulative impacts associated with the
proposed project. Seawater desalination projects outside of Southern California (approximately
11 are proposed) have no potential to interact with the proposed project. Additionally, existing
and proposed ports, wastewater treatment facilities, industrial uses, etc., along the coast would
contribute to cumulative impacts. The proposed desalination facilities and other anthropogenic
uses would be required to ensure that the objectives and goals defined in the California Ocean
Plan and the Water Quality Control Plan for Control of Temperature in the Coastal and
Interstate Waters and Enclosed Bays and Estuaries of California are met on a project-by-project
basis. These plans identify water quality goals and objectives that pertain to:
Thermal characteristics (control of temperature in the coastal and interstate waters
and enclosed bays and estuaries of California (Thermal Plan))
Bacterial characteristics, physical characteristics (i.e., visible floating particulates,
grease, oil, and discoloration)
Chemical characteristics (i.e., dissolved oxygen concentration, pH, amounts of
dissolved sulfide, nutrient materials, and other harmful substances)
Biological characteristics (i.e., effects to marine communities, including vertebrate,
invertebrate, and plant species)
Radioactivity (radioactive waste discharge).
Because each proposed desalination facility would have unique design and siting characteristics,
each is likely to be subject to a different set of California Coastal Act policies and would likely
conform to those policies in different ways. Determining whether a proposed desalination project
would conform to the California Coastal Act would therefore be done on a case-by-case basis.
The physical effect of desalting seawater by reverse osmosis is in principle no different than the
effects of evaporation. Ocean surveys of the Southern California Bight have measured
evaporative losses at 93.4 centimeters per year. The surface area of the coastal waters inside
the continental margin of the Southern California Bight is approximately 160,000 square
kilometers. Factoring in evaporation over the surface area, it is concluded that the coastal area
of the Southern California Bight loses 1.49 by 1011 cubic meters of pure water constituent from
the coastal ocean each year. In contrast, a desalination facility producing product water at a rate
of 50 mgd will extract 6.9 by 107 cubic meters of pure water constituent of water from the coastal
ocean in 1 year’s time. Consequently, it would take 2,163 desalination facilities the size of the
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proposed project to match the natural evaporative losses from the ocean in the Southern
California Bight.
The report Marine Biological Issues for the Huntington Beach Desalination Project and Other
Desalination Facilities in the appendices of the SEIR contains an analysis and compilation of
studies and information from currently operating desalination facilities around the world to
determine the effects of elevated salinity levels. The study found that the Huntington Beach
desalination facility’s strategy of avoiding impacts by adequately diluting and dispersing the
concentrated seawater is consistent with practices of other plants. Review of recently published
information about the collective worldwide experience with the operation of large seawater
desalination plants in Australia and at Tampa Bay (US) indicates a positive track record for
minimizing the potential effects of seawater concentrate discharge.
An increased awareness of the environmental impact of discharging undiluted seawater
concentrate into coastal waters has prompted monitoring studies of this effect in existing plants
as well as increased attention to this issue in both the design and placement of desalination
facilities. Prior experience shows that the discharge of concentrated seawater into shallow
coastal areas that are not well ventilated by tidal or wind-driven circulation may cause elevation
of coastal salinity and may affect the biota occurring in the discharge area. By contrast, in cases
where the discharge is either diluted (as it is in the case of the Huntington Beach facility) or
lessened by mixing with the receiving water, the effects are either reduced or are not present at
all.
When viewed in conjunction with other proposed desalination facilities and anthropogenic uses
planned for the Southern California coast, the potential degradation of marine biological
resources and long-term water quality could be considered a negative cumulative impact.
However, given the dispersion and physical distance from the proposed desalination facility to
other Southern California desalination facilities, there would not be any overlapping impacts.
Furthermore, the proposed project includes mitigation measures relevant to the preparation of a
Water Quality Management Plan (WQMP), specifically identifying BMPs, a site-specific
hydrology and hydraulic analysis, and installation of an on-site storm drainage system to ensure
that long-term water quality impacts would be less than significant. Additionally, potential
impacts of cumulative projects would be site–specific, and an evaluation of potential impacts
would be conducted on a project-by-project basis. This would be especially true of those
developments located in areas that contain sensitive species and habitat. Each incremental
development would be required to comply with all applicable local, state, and federal regulations
concerning the protection of biological resources and degradation of water quality. In
consideration of these regulations, potential cumulative impacts upon ocean water quality and
marine biological resources are considered less than significant under both co-located and
stand-alone operating conditions for the project.
Related to this analysis is a cumulative effects analysis conducted by the SWRCB. At page 35
of the March 22, 2010, Draft Final Substitute Environmental Document prepared by the SWRCB
for its proposed Water Control Policy on the use of Coastal and Estuarine Waters for Power
Plant Cooling, the SWRCB examined the effects of continuation of the baseline conditions for
once-through-cooling water intake by coastal power plants. The study found that cumulative
impacts are especially important in the Southern California Bight where many power plants are
situated within several miles from each other. The SWRCB noted a study performed by MBC
and Tenera in 2005 which estimated that, for 12 coastal power plants in the Southern California
Bight, there is an overall cumulative entrainment mortality of up to 1.4% of the larval fishes in
the Bight. In the same study, for eleven coastal power plants in the same area, the estimated
cumulative impingement was approximately 3.6 million fish. Considering only recreational fish
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species, impingement was somewhere between 8% and 30% of the number of fish caught in
the Southern California Bight. If the SWRCB policy is adopted and implemented as currently
contemplated, these impacts would be expected to reduce over time.
Power Production
Information regarding power production is based upon the Huntington Beach Desalination
Project Report on Local and Regional Power Requirements and Generation Resources
(Navigant Consulting, Inc. 2004, Appendix G,, Local and Regional Electric Power Requirements
and Generation Resources, to the SEIR). According to this report, the estimated load for the
proposed project is 30 to 35 MW, and it is anticipated that it would be operating at this level
unless the HBGS conducts its heat treatment process.
Southern California Edison (SCE) and other utilities routinely develop forecasts of electrical
loads on their systems. Most times the publicly available information resulting from these
forecasts is aggregated such that the only data available are that for the load served from the
major substations or on a system-wide basis. The assessment of impacts to power production
as a result of project implementation has been based upon the following:
Extracted information on the estimated amounts of power delivered through each of
SCE’s major 230 and 115-kilovolt (kV) substations (SCE 2004).
Information regarding the total peak loads on the systems of the Los Angeles
Department of Water and Power (LADWP), the other municipal utilities in the Los
Angeles Basin, and the Imperial Irrigation District (Navigant Consulting, Inc. 2002).
The SCE system in the Los Angeles Basin consists of:
A 230 kV transmission network that delivers power to a number of 230/66 kV
substations
66 kV lines that interconnect the 230 kV substations with numerous 66 kV
substations from which the power is delivered to lower voltage facilities that
ultimately serve the load.
Table 5-6 in the SEIR, contains information relative to the location of the 230 kV substations, as
well as estimates of the amount of the total SCE load in Orange County, that is served from
each substation. In addition to SCE substations listed in Table 5-6, the Lewis 230/66 kV
Substation, located in Anaheim, serves the electrical load in the City of Anaheim.
The project load is anticipated to be as much as 35 megawatts starting in the fourth quarter of
2013. Table 5-8 in the SEIR presents information on the amounts by which the estimated loads
summarized in Table 5-7 would increase when a 35-megawatt project load is added to them.
Table 5-8 shows that the addition of the 35-megawatt project load would increase the demand
for electric energy in the Huntington Beach area by approximately 9%. However, the impact of
the addition of this load on the demand for electric energy in Orange County or Southern
California is insignificant (less than 1%). Thus, impacts would be less than significant.
In addition, a report published by the National Resources Defense Council (NRDC) and Pacific
Institute states that the California State Water Project is the single largest user of energy in
California, utilizing 2% to 3% of all electricity consumed in the state (NRDC and Pacific Institute
2004). This electricity consumption is necessary to lift water 2,000 feet over the Tehachapi

City of Huntington Beach

August, 2010
Page 40 of 82

Seawater Desalination Project at Huntington Beach
Subsequent Environmental Impact Report

FINDINGS OF FACTS

Mountains (the highest lift of any water system in the world). Operation of the Colorado River
Aqueduct adds to the electricity consumed in pumping water to Southern California.
As stated in Section 4.4, Air Quality, imported water and desalinated water require in excess of
3,000 kilowatt hours (kWh) per acre-foot for production and distribution. The energy required to
import water is expected to remain fairly static, while the energy required to desalinate seawater
is expected to continue to decrease. The proposed desalinated water has the potential to
replace a given water provider’s water curtailed from the State Water Project along the East
Branch; then the power requirements to move imported water through the Central Valley, over
the Tehachapi Mountains, and into the Los Angeles Basin could result in substantial power
reductions, thus resulting in air quality offsets. Whereas the proposed facility under the colocated scenario has an ―all in‖ power rate of 4,449 kWh per acre-foot for producing water and
conveyance into the Orange County system, the State Water Project has a power rate of 3,200
kWh per acre-foot (net of hydroelectric power production in the Los Angeles Basin). As such,
there is only a 1,249 kWh per acre foot increase (or an additional 194 megawatts per day) in
energy consumption over current supplies into the MWD’s Diemer water treatment facility.
Under the stand-alone scenario, the facility would have a power rate of 4,776 kWh per acre-foot,
which would result in an increase of 242 megawatts per day as compared to the energy used to
import the same amount of water.
N.

GROWTH-INDUCING IMPACTS (SEIR pages 5-15 to 5-16)

Section 5.2 of the SEIR addresses the project’s potential growth-inducing impacts. Potential
project-related growth-inducing impacts in Orange County are addressed in this Section.
Potential indirect growth-inducing impacts outside of Orange County are addressed in Section
5.0-B of this Statement of Findings of Facts.
Finding for Potential Growth-Inducing Impacts
The Seawater Desalination Project at Huntington Beach will not result in project-related
significant growth-inducing impacts in Orange County. Less than significant impact.
Facts in Support of Finding
As required under CEQA, Section 5.2 of the SEIR included a discussion of the ways in which
the Seawater Desalination Project at Huntington Beach could be growth-inducing. The
seawater desalination project would provide a new source of potable water supply (desalinated
seawater) producing 50 million gallons per day (mgd), or 56,000 acre-feet per year, of potable
water for ultimate use within Orange County. However, as described in Section 3.0, Project
Description, the desalinated seawater would not be made directly available to end users.
Instead, the project requires that the desalinated seawater produced by the seawater
desalination project be delivered only to existing regional or local water purveyors in Orange
County.
By August, 2010, in addition to an agreement through the OPA with the City of Huntington
Beach, 17 retail water purveyors and MWDOC had each signed individual Letters of Intent
indicating their conditional interest in entering purchase agreements with Poseidon to purchase
specific amounts of desalinated seawater in each year that water is produced at the Seawater
Desalination Project at Huntington Beach. Section 3.5 in the SEIR provides a list of the water
purveyors that have signed a letter of Intent with Poseidon. Three additional agencies have
indicated interest in purchasing water from the project. Because the entire 56,000 acre-feet of
desalinated seawater to be produced by the project has been reserved, the growth-inducing
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impact of the project would depend entirely upon how those regional or local water purveyors
allocate the desalinated seawater produced by the project.
Neither CEQA nor the CEQA Guidelines provide a specific methodology for determining
whether a project like the proposed project would have growth-inducing impacts. One
methodology would be to assume a scenario in which water produced by the seawater
desalination project was directed by regional and local water purveyors entirely toward fostering
unplanned growth in Orange County. At 200-gallon-per-day per capita water use, the project
could supply water to 250,000 additional people, or approximately 8% more than Orange
County’s 3,000,000 current residents. When the County’s population exceeds 3,600,000
residents in 2035 (see Table 5-1 in the SEIR), the project would be able to serve approximately
7% of that projected population.
Allocating the project’s water supply entirely toward fostering unplanned growth in Orange
County is not realistic because existing water supply plans for Orange County identify
desalinated seawater as one of the additional water sources already counted upon to meet the
future supply needs for projected population increases. As set forth in Section 3.5, the Seawater
Desalination Project at Huntington Beach provides a new source of supply to offset any
imported water supply losses experienced by Orange County. Further, it is not anticipated that
the purchase of water from a different supplier (Poseidon) by any of the affected water agencies
would result in any changes to existing land use plans, growth projections or growth
management policies of the local land use authorities within the respective service areas of
those water agencies. Local water agencies purchase and deliver water to retail customers, and
do not have direct authority over land use, and cannot approve or disapprove any changes in
land use that would directly affect population projections.
Under CEQA, growth inducement is not considered necessarily detrimental, beneficial, or of
little significance to the environment. Typically, the growth-inducing potential of a project would
be considered significant if it fosters growth or a concentration of population in excess of what is
assumed in pertinent general plans, or in projections made by regional planning agencies. In
consideration of population/housing projections within the Orange County and the recognized
need (in Orange County water supply plans) for seawater desalination as a supply source, any
impacts would be less than significant.
The Growth Assessment and General Plan Evaluation (see the appendices in the SEIR)
examines planned growth in Orange County and demonstrates that the potential water supply
from the Seawater Desalination Project at Huntington Beach is not currently being relied upon to
serve any of the planned new development projects of 500 dwelling units for which water
supplies have been confirmed. The project will not supply water in excess of what is already
anticipated to meet future projected needs in Orange County. Therefore, the Project will not
cause significant growth-inducing impacts in Orange County.

4.0

FINDINGS FOR SIGNIFICANT IMPACTS

The following issues were determined to be ―less than significant with mitigation‖ as set forth in
the SEIR. The City of Huntington Beach finds that these potentially significant adverse impacts
can be mitigated to a level that is considered less than significant after implementation of the
existing City development review requirements, standards, codes, and the mitigation measures
identified in the SEIR. Mitigation measures are referenced in this Statement of Findings of
Facts using the same numbering system employed in the Mitigation Monitoring Program and the
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SEIR. Refer to the MITIGATION MONITORING PROGRAM for a complete listing of mitigation
measures and monitoring requirements.
A.

IMPACTS RELATED TO LAND USE/RELEVANT PLANING

Section 4.1 of the SEIR addresses the project’s potential impacts related to land use/relevant
planning. Those impacts are addressed in Section 3.0-A of this Statement of Findings of Facts.
B.
16)

IMPACTS RELATED TO GEOLOGY, SOILS, & SEISMICITY (SEIR pages 4.2-1 to 4.2-

Section 4.2 of the SEIR addresses the project’s potential impacts related to geology, soils and
seismicity. The SEIR addresses six topics, four of which are addressed in this Section. The
remaining topics are addressed in Section 3.0-B of this Statement of Findings of Facts.
Finding for Wind/Water Erosion
The Seawater Desalination Project at Huntington Beach will not have significant impacts during
operation of the project, but may create significant impacts in regards to wind and water erosion
during construction. However, changes or alterations have been required in, or incorporated
into, the project that avoid or substantially lessen the potential significant environmental effects
identified in the SEIR, including implementation of measures identified in the Erosion Control
Plan to be submitted to the City’s Department of Public Works with the grading permit (refer to
Section 4.9, Construction-Related Impacts, in the SEIR for more detail) and mitigation measure
HWQ-1. Less than significant impact with mitigation.
Facts in Support of Finding
As explained in Section 4.2 of the SEIR, the potential impacts related to wind and water erosion
have been eliminated or substantially lessened to a level of less than significant by virtue of
project design considerations, standard conditions and mitigation measure HWQ-1, all of which
have been incorporated into the project. The site would be either landscaped or paved, thereby
reducing the likelihood for long-term operational wind/water erosion impacts to less than
significant levels. However, the project would involve construction processes possibly causing
wind and water erosion to occur during grading activities. The project would be subject to
standard erosion control practices as typically required by the City. Any potential temporary
increase in wind/water erosion during construction would be reduced to less than significant
levels with implementation of measures identified in the Erosion Control Plan to be submitted to
the City’s Department of Public Works with the grading permit. Any potential permanent
increase in wind/water erosion would be reduced to less-than-significant levels with landscaping
in areas not paved (refer to Figure 3-16, Conceptual Landscape Master Plan, in the SEIR). The
proposed project will require a Water Quality Management Plan (WQMP) to minimize wind and
water erosion impacts.
Finding for Geology/Soils
The Seawater Desalination Project at Huntington Beach may be subject to significant impacts
resulting from unstable soils and shallow groundwater conditions in the vicinity of the project
area. However, changes or alterations have been required in, or incorporated into, the project
that avoid or substantially lessen the potential significant environmental effects identified in the
SEIR, including adherence to standard Uniform Building Codes (UBC) conditions and
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incorporation of mitigation measures GEO-5 through GEO-9, inclusive. Less than significant
impact with mitigation.
Facts in Support of Findings
As explained in Section 4.2 of the SEIR, the potential impacts related to geology/soils have
been eliminated or substantially lessened to a level of less than significant by incorporation of
mitigation measures. These mitigation measures include submitting a detailed geotechnical
report, the submittal of application for a precise grading permit, approval of the geotechnical
report by the City Engineer, all dewatering activities will be in compliance with NPDES
regulations, compressible soils will be removed and recompacted or the use of piles or grade
beams will be used to support on site structures, and type V cement will be used for concrete
and buried metal pipes shall utilize special measure to protect against the effects of corrosive
soils. With the incorporation of such measures, impacts related to unstable soils and shallow
groundwater conditions will be rendered less than significant.
Finding for Seismicity/Faulting
The Seawater Desalination Project at Huntington Beach may be subject to significant hazards
from seismicity and faulting. However, changes or alterations have been required in, or
incorporated into, the project that avoid or substantially lessen the potential significant
environmental effects identified in the SEIR, including adherence to standard UBC conditions
and incorporation of mitigation measures GEO-1 and GEO-4. Less than significant impact with
mitigation.
Facts in Support of Finding
As explained in Section 4.2 of the SEIR, adequate measures shall be taken to protect building
foundations and on site pipelines from the effects of seismicity and faulting. As a part of
desalination operations, the operations staff would develop an earthquake mitigation and
preparedness plan that would be coordinated with the local jurisdiction’s preparedness
activities. This plan would define coordination measures to ensure continuous facility operations
and water delivery under earthquake emergency conditions. The proposed project and
associated improvements, including an on site 66 kilovolt (kV) substation, would be constructed
in compliance with the seismic safety requirements of the UBC and applicable CDMG
publications. Given the site’s proximity to the Newport-Inglewood and Compton Blind Thrust
faults, more stringent design measures may be warranted or required, as determined by the
site-specific geotechnical survey for the project. All structures would be designed in accordance
with the seismic design requirements of the most recent edition of the UBC. The specific design
provisions (e.g., wall and slab thickness, lateral bracing, structural configuration) for seismic
enforcement would be developed during the design phase of this project. In addition, a detailed
construction-level geotechnical study would be prepared during the design phase of the project.
This report would include analysis regarding soil sampling and laboratory testing of materials to
provide detailed recommendations for grading, chemical and fill properties, liquefaction and
landscaping. The grading plan for the proposed project shall contain the recommendations of
the final soils and geotechnical report. The recommendations shall be implemented in the
design of the project, including but not limited to the measures associated with site preparation,
fill placement, temporary shoring and permanent dewatering, groundwater seismic design
features, excavation stability, foundations, soil stabilization, establishment of deep foundations,
concrete slabs and pavements, surface drainage, cement type and corrosion measures, erosion
control, shoring, and internal bracing and plan review. With the incorporation of such measures,
impacts related to seismicity and faulting will be less than significant.
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Finding for Liquefaction Potential
The Seawater Desalination Project at Huntington Beach may be subject to significant hazards
due to high liquefaction potential in the vicinity of the project site. However, changes or
alterations have been required in, or incorporated into, the project that avoid or substantially
lessen the potential significant environmental effects identified in the SEIR, including adherence
to standard UBC conditions and incorporation of mitigation measures GEO-5 through GEO-9,
inclusive. Less than significant impact with mitigation.
Facts in Support of Finding
As explained in Section 4.2 of the SEIR, adequate measures shall also be taken to protect
against liquefaction, including compliance with all UBC standards and mitigation measures set
forth in the SEIR. Soil layers susceptible to liquefaction were not determined to be continuous
throughout the proposed desalination facility site. Liquefied soils may experience postliquefaction settlements of 4 to 5 inches. Proposed on site, aboveground structures have the
potential to experience post-liquefaction distress. In addition, the presence of liquefaction-prone
soils and the location of the subject site relative to the Huntington Beach Channel pose a risk of
seismically induced lateral spread. Substantial distress to both aboveground and underground
structures would occur in the form of seismically induced landsliding. Therefore, along with
compliance of UBC standards, a construction-level geotechnical study would be prepared for
the proposed project site during the design phase of the project that would recommend design
measures to mitigate liquefaction and lateral spread impacts such as: (1) over-excavation and
recompaction of liquefaction/lateral spread-prone soils, (2) in situ soil densification, (3) injection
grouting, or (4) deep soil mixing. The desalination facility project would be subject to the UBC
and applicable CDMG publications in regard to liquefaction. With the incorporation of such
measures, impacts related to liquefaction and lateral spreading will be less than significant.
C.

IMPACTS RELATED TO HYDROLOGY, DRAINAGE AND STORMWATER RUNOFF
(SEIR pages 4.3-1 to 4.3-14)

Section 4.3 of the SEIR addresses the project’s potential impacts related to hydrology, drainage
and stormwater runoff. Topics related to stormwater drainage capacity, degradation or
violations of water quality standards or waste discharge requirements, and topics related to
flood, seiche, tsunami, or mudflow hazards are addressed in this Section. The remaining topics
are addressed in Section 3.0-C of this Statement of Findings of Facts
Finding for Stormwater Drainage Capacity
The Seawater Desalination Project at Huntington Beach would increase the amount of
impervious area, thereby increasing surface runoff which may impact the stormwater drainage
capacity for the site. However, changes or alterations have been required in, or incorporated
into, the project that avoid or substantially lessen the potential significant environmental effects
identified in the SEIR, including project design features and incorporation of mitigation
measures HWQ-1 and HWQ-2, inclusive. Less than significant impact with mitigation.
Facts in Support of Finding
As explained in Section 4.3 of the SEIR, grading activities and development of the proposed
project site are anticipated to increase the amount of impervious area, thereby increasing
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surface runoff. In addition, existing interior containment berms (which contain stormwater on
site) would be removed, and the exterior berms that border the site would remain in place. An
on site local stormwater drainage system, designed pursuant to city requirements, would be
implemented as part of the desalination facility site and product water storage tank. Stormwater
flows would first be directed to catch basins by gravity and would then be directed to a
stormwater pump via gravity lines. Stormwater would be tested for pollutants, and if necessary,
treated using one of two sedimentation methods. Stormwater would be directed to the
desalination facility’s stormwater system. In addition, containment berms surrounding the
western and northern side of the west tank site would be left in place, further containing
stormwater on site. As alternative options, the desalination facility’s on site stormwater system
could discharge stormwater to the HBGS on site stormwater system or the City of Huntington
Beach’s local stormwater system, both of which ultimately convey stormwater to the Pacific
Ocean via the HBGS outfall. No stormwater would be discharged into the adjacent Huntington
Beach Channel. A WQMP would be completed for the proposed project as required by the
RWQCB. Therefore, the project would not create or contribute runoff water that would exceed
the capacity of existing or planned stormwater drainage systems. It would not contribute
significant increases in the flow velocity or volume of stormwater runoff to cause environmental
harm or provide substantial additional sources of polluted runoff. Therefore, impacts would be
less than significant. Although no significant impacts have been identified, mitigation has been
added to document standard requirements of the City of Huntington Beach that ensure
adequate sizing and design of the stormwater drainage system, including water quality features.
Finding for Water Quality Degradation or Violations of Water Quality Standards/Waste
Discharge Requirements
The Seawater Desalination Project at Huntington Beach is not anticipated to significantly
degrade water quality or violate any water quality standards or waste discharge requirements.
Regardless, changes or alterations have been required in, or incorporated into, the project that
further avoid or substantially lessen the potential significant environmental effects identified in
the SEIR, including project design features and incorporation of mitigation measures HWQ-1
and HWQ-2, inclusive. Less than significant impact with mitigation.
Facts in Support of Finding
As discussed in Section 4.3 of the SEIR, the proposed desalination project would incorporate
both native and nonnative landscaping on site. Nonnative vegetation may require periodic
fertilization and pest control. The use of fertilizers and pesticides would comply with City
standards and Integrated Pest Management Policy and Guidelines Implementation, as well as
the guidelines set forth in the Orange County Management Guidelines for such activities. Based
on the size of the landscaped areas, the small amounts of fertilizers and pesticides needed, and
the fact that the site landscape would be maintained per local and County of Orange standards,
it is unlikely that use of these chemicals would be of environmental concern to the groundwater,
adjacent ocean waters, or surrounding uses. The long-term use of fertilizers and pesticides is
not anticipated to degrade water quality or result in a violation of water quality standards or
waste discharge requirements; therefore, impacts would be less than significant. However, a
Water Quality Management Plan (WQMP) would be prepared for the proposed project, which
would identify applicable BMPs and control measures as identified within the countywide
NPDES DAMP.
Stormwater shall be treated prior to off site discharge to minimize impacts from urban pollutants.
The proposed project, as detailed within the SEIR will use either a waste filter backwash clarifier
or a sedimentation in separate clarifiers. The most viable stormwater treatment alternative
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would be selected during the design phase of the project, in close coordination with the City of
Huntington Beach, RWQCB, and HBGS staff. The stormwater facilities would be designed to
comply with all applicable requirements of the City of Huntington Beach and the RWQCB. In
addition, stormwater runoff would not affect adjacent sensitive land uses since the subject site
would retain its exterior berms and would be graded so that all on site stormwater would flow
toward an on site local stormwater drainage system. The on site local stormwater drainage
system that would be implemented as part of the proposed project would not have surface
runoff discharge onto Pacific Coast Highway. The existing containment berms along the
eastern, western, and southern boundaries of the subject site would remain, providing additional
containment of any stormwater to the project site. Applicable BMPs to contain stormwater runoff
would be implemented and the project would be in compliance with all standards as
administered by the RWRCB and County of Orange.
The existing containment berm along the eastern border of the project site (to be left in place)
would prevent direct spillage of product or by-product water onto the portion of wetlands
situated to the east. The Huntington Beach Channel separates the proposed facility site from
Newland Marsh, located northwest of the site. In the event of an accidental spill associated with
proposed project operation of either product or by-product water, no significant effects would
occur on the adjacent wetland/open space areas because water would not pass the physical
separations. Soils of wetlands are already flooded by freshwater during the rainy season,
forming standing pools. Product water spills would do the same. Soils are already hypersaline,
so spills of by-product water would contribute little to the salinity of soils. Spills into the local
Huntington Beach Channel are also likely to have minimal impact. The channel already has
multiple year-round freshwater inputs, so product water spills would have a less than significant
impact. By-product water spills would be diluted by these freshwater inputs. However, if the
channel is mostly oceanic at the time of a spill, salinities may be overly elevated. Species likely
to be found in the channel, such as topsmelt, can tolerate wide variations in salinity. In addition,
the applicant has prepared a Spill Prevention and Response Plan (SPRP) for the Huntington
Beach Seawater Desalination Facility to eliminate or minimize the potential for an accidental
discharge of chemicals used at the desalination facility.
Although no significant impacts related to water quality are anticipated, the project would be
subject to compliance with water quality measures imposed by the City of Huntington Beach,
and a WQMP would be required to document compliance measures. Impacts would therefore
be less than significant with mitigation.
Finding for Impacts Related to Flood, Seiche, Tsunami, or Mudflow Hazards
The Seawater Desalination Project at Huntington Beach is not anticipated to be significantly
impacted by flooding, a seiche, tsunami, or mudflow hazards. Regardless, changes or
alterations have been required in, or incorporated into, the project that further avoid or
substantially lessen the potential significant environmental effects identified in the SEIR,
including project design features and incorporation of mitigation measures HWQ-3. Less than
significant impact with mitigation.
Facts in Support of Finding
As explained in Section 4.3 of the SEIR, the proposed project site currently has a Federal
Emergency Management Agency (FEMA) flood-zone designation of ―X,‖ with protection from the
1% annual chance (100-year) or greater flood hazard by a levee system. The project would not
place facilities within a 100-year flood hazard area that would expose people or structures to
substantial risk, nor would it place structures that would substantially impede or redirect flood
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flows. The project site and surrounding area is generally level and not prone to mudflow. The
site is located within the moderate run-up tsunami area. Heights of the 100- and 500-year
tsunamis along the coastal area of Huntington Beach are 5 feet and 7.5 feet, respectively. The
proposed desalination facility site is at approximately 5 feet above mean sea level. Previous
evaluations put the risk of tsunami for the City of Huntington Beach at very low. Although no
significant impacts have been identified, a mitigation measure has been added that ensures
planning measures have been prepared to minimize or reduce risks to property and human
safety from tsunami during operation. There is a potential for seiches to impact the subject site
because it is situated adjacent to the Huntington Beach Channel. The magnitude of seiche
waves impacting the project site are anticipated to be lower than those of a tsunami, given the
frictional energy dissipation of water running along the bottom and walls of the Huntington
Beach Channel. In addition, given that the existing 10- to 15-foot-high containment berm along
the eastern boundary of the project site would remain (running along the Huntington Beach
Channel), the likelihood of seiches impacting the site is considered low (Poseidon Resources
Corporation 2007a). Impacts would be less than significant.
D.

IMPACTS RELATED TO AIR QUALITY (SEIR pages 4.4-1 to 4.4-23)

Section 4.4 of the SEIR addresses the project’s potential impacts related to air quality. Those
potential impacts are addressed in Section 3.0-D of this Statement of Findings of Facts.
E.

IMPACTS RELATED TO NOISE (SEIR pages 4.5-1 to 4.5-18)

Section 4.5 of the SEIR addresses the project’s potential impacts related to noise. Stationary
noise sources are addressed in this Section; the remaining topics are addressed in Section 3.0E of this Statement of Findings of Facts.
Finding for Stationary Noise Sources
The Seawater Desalination Project at Huntington Beach may create significant impacts to
sensitive receptors adjacent to the desalination facility site from long-term stationary noise
sources associated with project operation. However, changes or alterations have been required
in, or incorporated into, the project that avoid or substantially lessen the potential significant
environmental effects identified in the SEIR, including project design features and incorporation
of mitigation measure NOI-1. Less than significant impact with mitigation.
Facts in Support of Finding
As illustrated in Section 4.5 of the SEIR, under the co-located operating condition scenario the
product water pumps would be located 350 feet away from the nearest sensitive receptors.
However, these pumps would be located within an underground vault, which would provide
attenuation. The seawater intake pumps would be the next closest to sensitive receptors, which
are 700 feet west of the influent pump station. This pump station would not be located within an
enclosure that would attenuate noise. The analysis also presents the combined noise levels
from all pumps at the closest sensitive receptors in each direction from the project site.
Sensitive receptors located to the west would experience noise levels of 59.9 dBA. When
accounting for existing intervening structures (industrial buildings to the north), berms, and tanks
(to the west), the anticipated noise levels would be further reduced. The City’s applicable
exterior noise standards are 55 dBA between 7:00 a.m. and 10:00 p.m., and 50 dBA between
10:00 p.m. and 7:00 a.m. Therefore, pump noise levels would be potentially significant.
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Under the stand-alone operating condition, the primary operational components that would emit
noise are the intake pump station, the RO system, the membrane cleaning system, and the
product water pump station. The stand-alone operating condition involves use of two existing
HBGS once-through cooling pumps, and the replacement of one existing HBGS pump (for a
total of three additional duty pumps in comparison to the co-located operating condition). As
depicted in the SEIR, sensitive receptors located to the west would experience noise levels of
61.3 dBA. When accounting for existing intervening structures (industrial buildings to the north),
berms, and tanks (to the west), the anticipated noise levels would be further reduced.
Background noise levels in the project area would be below the combined noise levels in as
provided in Section 4.5 of the SEIR. Therefore, pump noise levels would also be potentially
significant under the stand-alone operating condition.
Therefore, under either scenario, the implementation of Mitigation Measure NOI-1 would reduce
the impact to less than significant by requiring the outdoor pump stations to be located within an
enclosure designed to reduce noise levels by at least 20 dBA.
F.

IMPACTS RELATED TO PUBLIC SERVICES AND UTILITIES (SEIR pages 4.6-1 to
4.6-18)

Section 4.6 of the SEIR addresses the project’s potential impacts related to public services and
utilities. Solid Waste is discussed in this Section. The remaining potential impacts are
addressed in Section 3.0-F of this Statement of Findings of Facts.
Finding for Solid Waste
The Seawater Desalination Project at Huntington Beach will not have a significant impact
related to solid waste. Regardless, in order to further reduce this potential impact to a less than
significant impact, mitigation measures PSU-1 and PSU-2 have been incorporated into the
analysis under Section 4.6 of the SEIR. Less than significant impact with mitigation.
Facts in Support of Finding
As discussed under Section 4.6 of the SEIR, the primary sources of solid waste from the project
would consist of sludge generated as a result of the intake water pretreatment filtration and
disposal of other wastes, such as filter cartridges and spent RO membranes. In addition, the
office facilities on the site are expected to generate nominal amounts of office waste. All of
these waste products qualify as refuse under the City of Huntington Beach’s municipal code.
Combined the sludge, spent filter cartridges, and spent RO membranes would equal
approximately 2,425 tons of solid waste generated by the desalination process per year, roughly
0.06% of the solid waste sent to Orange County landfills in 2007. Orange County landfills have
a combined remaining capacity of over 185,000,000 cubic yards, and therefore have sufficient
permitted capacity to accommodate the project’s solid waste disposal needs. Rainbow Disposal,
the City’s franchise municipal solid waste hauler, would service the project. The project
applicant will comply with all applicable federal, state and local statutes and regulations related
to solid waste handling, transport, and disposal. Therefore, no impact would occur relating to
solid waste. Regardless, mitigation measures related to waste reduction and recycling were
incorporated into the SEIR to further reduce these already less than significant impacts.
G.

IMPACTS RELATED TO AESTHETICS/ VISUAL CHARACTER AND LIGHT AND
GLARE (SEIR pages 4.7-1 to 4.7-18)
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Section 4.7 of the SEIR addresses the project’s potential impacts related to aesthetics/visual
character and light and glare. Those potential impacts are addressed in this Section.
Finding for Aesthetics/Visual Character
The Seawater Desalination Project at Huntington Beach is not anticipated to create significant
impacts to aesthetics or visual character. Regardless, mitigation measure ALG-1 has been
incorporated into the SEIR to further reduce this already less than significant impact. Less than
significant impact with mitigation.
Facts in Support of Finding
As explained in Section 4.7 of the SEIR, the project site is currently industrial in nature,
containing large scale industrial tank facilities. The views of the site and views of scenic
resources through the site would not be degraded or impaired because the proposed facilities
are less visually obtrusive than the existing fuel oil storage tanks. No scenic resources, trees,
rock outcroppings, or historic buildings are located on the site. Although Pacific Coast Highway
is identified as being eligible for state scenic highway status, it is not so designated. In the event
Pacific Coast Highway were to be designated in the future as a scenic highway, impacts would
be less than significant as there are no mature trees, rock outcroppings, community
identification symbols, or landmarks that would be impacted due to project implementation. The
project site is currently industrial in nature and proposed facilities would generally be less
visually obtrusive than the existing fuel storage tanks. Project components would not exceed 35
feet in height and would replace existing structures that are up to 40 feet in height. Project
components would be set back from Newland Street and Edison Avenue and separated from
the street by landscaping and streetscape improvements. The project will result in a decrease in
shading as the proposed structures would not exceed 30 feet in height in comparison to the
existing structures, which are 40 feet in height.
The project would generally improve visual conditions on the project site and would not
substantially degrade the existing visual character or quality of the site and its surroundings.
However, design features have been identified that will provide assurances that the visual
character of the site is maintained and enhanced per the design requirements of the City of
Huntington Beach. Although impacts are less than significant, design standards would be
implemented through the City’s design review process, and a mitigation measure (ALG-1) has
been added to the SEIR to address visual required screening.
Finding for Light and Glare
The Seawater Desalination Project at Huntington Beach is not anticipated to create significant
impacts related to light and glare. Regardless, mitigation measure ALG-2 has been incorporated
into the SEIR to further reduce this already less than significant impact. Less than significant
impact with mitigation.
Facts in Support of Finding
As addressed in Section 4.7 of the SEIR, the project components are located in an urbanized
area that includes existing light sources. The project would result in the removal of existing light
sources (light fixtures mounted on poles and on the existing fuel storage tanks) and introduce
new light sources for the operational use of the desalination facility, 66 kV substation and
product water storage tank. Any new lighting would be subject to City design standards and
would utilize directional lighting techniques and low-wattage bulbs (without compromising site
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safety or security) in order to direct light downwards and minimize light spillover into adjacent
land uses, such as the mobile home park located to the west, and wetland areas to the
southeast. Given the existing industrial nature of the area, the amount of lighting would not
substantially increase compared to the existing condition for nearby sensitive receptors.
Project implementation and vehicles utilizing the facility may also result in a minimal amount of
additional reflective surfaces on proposed structures. However, the resulting glare effects would
be relatively minor when compared to existing levels of glare in the site vicinity. And while water
transmission pipeline facilities would also be constructed adjacent to residential uses within the
right-of-way, they would be located underground.
As discussed above, the project would not create a new source of substantial light or glare
which would adversely affect day or nighttime views in the area. Although this impact is less
than significant, design standards would be implemented through the City’s design review
process, and a mitigation measure (ALG-2) has been added to require a lighting plan that will be
approved by the City.
H.

IMPACTS RELATED TO HAZARDS AND HAZARDOUS MATERIALS (SEIR pages
4.8-1 to 4.8-18)

Section 4.8 of the SEIR addresses the project’s potential impacts related to hazards and
hazardous materials. Those potential impacts are addressed in Section 3.0-H of this Statement
of Findings of Facts.
I.

IMPACTS RELATED TO CONSTRUCTION (SEIR pages 4.9-1 to 4.9-64)

Section 4.9 of the SEIR addresses the project’s potential construction related impacts All of the
potential construction related impacts are addressed in this Section, except for air quality.
Potential short-term construction related impacts regarding air quality are addressed in Section
5.0-A of this Statement of Findings of Facts.
Finding for Hydrology and Water Quality
The proposed Seawater Desalination Project at Huntington Beach may have adverse short-term
construction related impacts in regards to hydrology and water quality. However, changes or
alterations have been required in, or incorporated into, the project that avoid or substantially
lessen the potential significant environmental effects identified in the SEIR, including standard
conditions, project design features and incorporation of mitigation measures CON-1 through
CON-9, inclusive. Less than significant impact with mitigation.
Facts in Support of Finding
As explained in Section 4.9 of the SEIR, potential short-term construction related impacts in
regards to hydrology and water quality have been eliminated or substantially lessened to a level
of less than significant by appropriate project design features and through incorporation of
mitigation measures CON-1 through CON-9.
Excavation, grading, and backfilling associated with project implementation are anticipated to
generate erosive conditions that may include sediment laden storm run-off or dust. As part of
the NPDES process, the project would comply with the State of California general permit and
would include the preparation of a Stormwater Pollution Prevention Plan (SWPPP) and
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associated source control and/or treatment control BMPs that would avoid or mitigate runoff
pollutants at the construction site to the ―maximum extent practicable.‖
The Municipal NPDES Permit differs from the Construction General NPDES Permit in that it
regulates stormwater runoff from sites and activities following construction, as opposed to
during construction activities. This Municipal NPDES Permit requires that discharges from the
Municipal Separate Storm Sewer Systems (MS4s) shall not cause or contribute to exceedances
of receiving water quality standards (designated beneficial uses and water quality objectives) for
surface waters or groundwaters. The DAMP and its components shall be designed to achieve
compliance with receiving water limitations. It is expected that compliance with receiving water
limitations will be achieved through an iterative process and the application of increasingly more
effective BMPs.
Dewatering activities due to excavation at the proposed desalination facility site are not
anticipated to have significant impacts in regards to hydrogeology and water quality. Dewatering
discharge would be directed to a desilting system, and would be sampled and tested
periodically to ensure compliance with all regulations. Should contaminated groundwater be
encountered, a remediation contractor would remediate the groundwater prior to discharge into
the sanitary sewer system, subject to a permit from Orange County Sanitation District, or HBGS
stormwater system. The dewatering operations will have no impacts on nearby wetlands, flood
channel and landfill site because of the limited radius of influence of the various dewatering
systems planned to be used for the proposed project. While potential impacts to nearby
wetlands and structures are highly unlikely, a monitoring well system will be installed and
operated for the duration of the desalination facility construction period in order to ascertain that
construction activities do not have any measurable impacts on groundwater quality or levels
outside of the boundaries of the desalination facility site. Groundwater conditions would return to
existing levels subsequent to the dewatering process, and the project would not substantially
deplete groundwater supplies or interfere substantially with groundwater recharge or seawater
intrusion barriers.
Compliance with NPDES permit requirements and implementation of BMPs and the Standard
Specifications for Public Works Construction ―Greenbook,‖ which include such measures as use
of sand bags and temporary dam building, may be applied to sufficiently reduce sediment laden
storm run-off. Additionally, area watering and limiting excavation, backfilling and grading
activities to non-windy days would sufficiently control the amount of particulate matter that may
migrate off-site. Existing regulations require preparation and implementation of a SWPPP and a
City Precise Grading permit would be required. Any potential construction dewatering would be
subject to the De Minimus Threat General Permit conditions. The City of Huntington Beach LIP
also requires that all construction projects, regardless of size or priority, implement stormwater
BMPs that shall include, at a minimum, erosion and sediment controls. The potential for erosion
is considered a significant impact, and mitigation measures are identified to reduce erosion
impacts to less than significant levels.
Finding for Noise
The proposed Seawater Desalination Project at Huntington Beach may have adverse short-term
construction related impacts in regards to noise. However, changes or alterations have been
required in, or incorporated into, the project that avoid or substantially lessen the potential
significant environmental effects identified in the SEIR, including standard conditions, project
design features and incorporation of mitigation measure CON-15. Less than significant impact
with mitigation.
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Facts in Support of Finding
As explained in Section 4.9 of the SEIR, potential short-term construction related impacts in
regards to noise have been eliminated or substantially lessened to a level of less than
significant by appropriate project design features and through incorporation of mitigation
measures CON-15. In order to estimate the ―worst case‖ construction noise levels that may
occur at an existing noise-sensitive receptor, the SEIR combined construction equipment noise
levels have been calculated for the demolition, grading, trenching, paving, and building phases.
As indicated in detail within Section 4.9, the anticipated short-term construction noise levels
generated during demolition, grading, trenching, paving, and building activities would not
expose adjacent receptors to significant interior noise levels. Thus, construction noise
associated with the proposed project would not expose surrounding sensitive receptors to
substantial noise levels during construction. Noise sensitive receptors in proximity to the
desalination facility site (i.e., residential, school, and park uses) would not experience excessive
noise levels during construction activities. Noise associated with construction of the water
supply pipelines would be short-term, and the forward progression of construction activities
would mean that the noise impact may last for only two to three days at any one location.
Construction of the booster pump stations is not expected to result in substantial noise levels,
as the equipment used to construct these project components would not generate significant
noise levels. The City provides exemptions for construction activities from the provisions of the
Noise Ordinance in Section 8.40.090, Special Provisions, provided that they take place between
the hours of 7:00 AM and 8:00 PM weekdays and Saturdays. Implementation of mitigation
measure CON-14 would further minimize any impacts from construction noise and would ensure
that impacts would be less than significant.
Construction activities would also cause increased noise along access routes to and from the
site due to movement of equipment and workers. Construction worker commute trips would be a
maximum of approximately 225 trips per day. All construction traffic would utilize Newland
Street to access the project site. With a maximum number of construction trips anticipated to be
approximately 225 trips per day, construction related traffic would under a worse-case scenario
increase traffic volumes by less than 5% from existing traffic volumes. Given a less than 5%
increase in traffic along heavily traveled roadways from construction traffic, the anticipated
construction trips would result in a less than one dB Ldn increase. Therefore, surrounding uses
would not notice a substantial increase in traffic noise from construction trips due to the existing
high volume of traffic and trucks traveling along roadways. Also, construction activities would
take place during allowable daytime hours (7:00 AM to 8:00 PM), would be short-term, and
would cease upon project completion. Therefore, impacts would be less than significant.
As the nearest sensitive residential receptor to construction activities associated with the on-site
desalination facility would be located 285 feet to the west, ground vibrations from project
construction activities would not exceed the FRA groundborne vibration threshold of 72 VdB for
residential land uses. Additionally, structures directly surrounding the project site (at a distance
of 80 feet) consist of industrial buildings. These industrial buildings are expected to be
structurally sufficient to withstand potential vibration from construction activities. Consequently,
impacts would be less than significant.
The project would include construction of a new water supply pipeline extending from the project
site northerly into the City of Huntington Beach, City of Fountain Valley, City of Garden Grove,
City of Westminster and City of Santa Ana and unincorporated areas of Orange County, and
easterly into the City of Costa Mesa. A number of alignment options have been identified to
provide flexibility in alignment selection and to ensure that all potential alignment segments are
analyzed in the SEIR. Although the SEIR includes project level environmental analysis of
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several potential alignment options, only one of the potential alignment options will be
constructed as part of the project. Based on typical construction equipment used for pipeline
construction, the primary noise sources would include excavators, backhoes, loaders, dump
trucks, cranes, welders, crew and delivery trucks, water trucks, and roller compactors. Based on
the forward progression of construction activities the noise impact may last for only two to three
days at any one location. The construction activities would comply with the local jurisdictions’
noise ordinance for allowable hours. Because the project will be required to comply with
construction noise restrictions and would be short in duration, it is not anticipated that
excavation and installation of the pipelines using open trench installation methods would result
in a significant noise impact, based on the applicable significance criteria. The closest
residences have existing sound walls that attenuate noise from the roadway, and would serve to
also attenuate construction noise. It is not anticipated that the construction noise would exceed
the existing ambient traffic noise in these locations. In addition, the construction noise would be
restricted based on the requirements of the local jurisdiction relative to construction noise and
would therefore not exceed established standards. Therefore, the noise impact is not
anticipated to be significant.
Finding for Underground Utilities
The proposed Seawater Desalination Project at Huntington Beach may have adverse short-term
construction related impacts in regards to underground utilities. However, changes or
alterations have been required in, or incorporated into, the project that avoid or substantially
lessen the potential significant environmental effects identified in the SEIR, including standard
conditions and incorporation of mitigation measure CON-16. Less than significant impact with
mitigation.
Facts in Support of Finding
As explained in Section 4.9 of the SEIR, potential short-term construction related impacts in
regards to public services and utilities have been eliminated or substantially lessened to a level
of less than significant by standard conditions and through incorporation of mitigation measure
CON-16. The demolition, remediation, and construction process for implementation of both onand off-site components of the proposed project is not anticipated to result in impacts to public
services. However, the proposed project (especially the installation of product water pipeline)
may impact utilities in regards to damage or disruption of underground facilities such as
water/sewer pipelines, electrical conduits, underground cable television or telephone wiring, and
natural gas mains. Therefore, in order to mitigate impacts to public services and utilities, the
project engineer shall perform geophysical surveys to identify subsurface utilities and structures,
the findings of which shall be incorporated into site design. Pipelines or conduits which may be
encountered within the excavation and graded areas shall either be relocated or be cut and
plugged according to the applicable code requirements.
Finding for Aesthetics/Light and Glare
The proposed Seawater Desalination Project at Huntington Beach may have adverse short-term
construction related impacts in regards to aesthetics/light and glare. However, changes or
alterations have been required in, or incorporated into, the project that avoid or substantially
lessen the potential significant environmental effects identified in the SEIR, including standard
conditions, project design features and incorporation of mitigation measures CON-17 and CON18. Less than significant impact with mitigation.
Facts in Support of Finding
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As explained in Section 4.9 of the SEIR, potential short-term construction related impacts in
regards to aesthetics/ light and glare have been eliminated or substantially lessened to a level of
less than significant by appropriate project design features and through incorporation of
mitigation measures CON-17 and CON-18. Demolition, remediation, and construction debris,
associated mechanical equipment and high levels of truck traffic may adversely impact views of
and across the project site, including the pipeline alignment and underground pump station
locations. However, these impacts would not be considered significant, as they would be limited
in scope and duration. Standard construction measures such as chain link fencing and nylon
mesh would be utilized to screen the staging and construction areas from surrounding areas
and the general public at the proposed desalination project site and underground pump station
sites. In addition, a staging area for equipment associated with the demolition, remediation, and
construction process would be situated within HBGS property boundaries. Substantial sources
of light and glare would not be produced by construction activities, because most construction
would occur during the day and any night lighting would be limited, and focused directly on the
construction area, minimizing light spill into surrounding areas. Therefore, construction activities
are not anticipated to result in significant impacts related to aesthetics or lighting.
Finding for Hazards and Hazardous Materials
The proposed Seawater Desalination Project at Huntington Beach may have adverse short-term
construction related impacts in regards to hazards and hazardous materials. However, changes
or alterations have been required in, or incorporated into, the project that avoid or substantially
lessen the potential significant environmental effects identified in the SEIR, including standard
conditions, project design features and incorporation of mitigation measures CON-19 through
CON-33, inclusive. Less than significant impact with mitigation.
Facts in Support of Finding
As explained in Section 4.9 of the SEIR, potential short-term construction related impacts in
regards to hazards and hazardous materials have been eliminated or substantially lessened to a
level of less than significant by standard conditions, appropriate project design features and
through incorporation of mitigation measures CON-19 through CON-33, inclusive. Construction
workers could be at risk for remediation activities tied to cleaning the site as needed. However,
site remediation activities are strictly controlled by local, state, and federal requirements and the
majority of contamination in the vicinity of the proposed desalination project site is petroleumbased (which is not considered ―toxic‖ or acutely hazardous). Should development over a
plugged/abandoned well be necessary, the well would be plugged or re-plugged in accordance
with current Division of Oil, Gas and Geothermal Resources (DOGGR) specifications.
Implementation of the water transmission pipeline portion of the project may create potential
impacts due to landfill gas generation (particularly methane) from the former Cannery Street
Landfill. Both pipeline alignment alternatives would pass directly south of the former landfill
within Hamilton Avenue. However, pipeline construction in the vicinity of the former Cannery
Street landfill would comply with all local, state, and federal regulations in regards to landfill gas.
Standard construction practices would be implemented to determine the potential for landfill gas
and, if deemed necessary, appropriate gas detection, venting, and/or barrier system would be
implemented to reduce impacts to less-than-significant levels. In addition, potential groundwater
contamination beneath the subject site may pose a short-term health threat to on-site workers
and adjacent land uses during dewatering operations. Groundwater pumped from the project
site would be continually monitored for pollutants, and if detected, would be treated prior to
discharge to the sanitary sewer system or stormwater facilities. As dewatering operations would
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meet all federal, State and local criteria for groundwater contaminants, impacts would be less
than significant.
Demolition of existing on-site fuel oil storage tanks may expose persons to ACMs and/or leadbased paint. Existing tanks on site are constructed with a layer of insulation that contains
asbestos. The proposed project is not expected to present significant health hazards, as
carefully controlled removal operations would comply with the Remedial Action Plan and all
applicable federal, state, county, and local regulations and measures. A licensed asbestos/lead
abatement contractor would be retained to remove the hazardous materials prior to the
demolition of any structures. All ACMs would be removed in accordance with SCAQMD Rule
1403.
Finding for Traffic
The proposed Seawater Desalination Project at Huntington Beach may have adverse short-term
construction related impacts in regards to traffic. However, changes or alterations have been
required in, or incorporated into, the project that avoid or substantially lessen the potential
significant environmental effects identified in the SEIR, including standard conditions, project
design features and incorporation of mitigation measures CON-34 through CON-39, inclusive.
Less than significant impact with mitigation.
Facts in Support of Finding
As explained in Section 4.9 of the SEIR, potential short-term construction related impacts in
regards to traffic have been eliminated or substantially lessened to a level of less than
significant by standard conditions, appropriate project design features and through incorporation
of mitigation measures CON-34 through CON-39, inclusive. Construction within roadways will
require temporary lane closures for trenching, construction staging and equipment
maneuvering. The demolition, remediation and construction process would generate traffic in
the site vicinity through on-site construction worker vehicle trips and truck trips. These activities
have the potential to result in significant short-term impacts related to traffic congestion and
traffic safety. However, a Traffic Management Plan (TMP) would be prepared for the demolition,
remediation and construction phases of the proposed project in order to mitigate these shortterm impacts to less than significant levels. The TMP would be prepared for the pipeline
implementation phase of the proposed project in order to minimize traffic impacts and minimize
the potential to interfere with emergency response due to pipeline implementation, such as the
use of plating to reopen travel lanes during peak traffic hours as well as maintaining access to
businesses and residences.
Pipeline construction for product water delivery would require temporary disruption along public
streets, as the majority of the pipeline is proposed to be installed within existing street right-ofway (ROW) utilizing open trench construction methods. Trenchless construction methods would
be utilized to cross roadways sensitive to traffic disruption, such as Brookhurst Street and SR55. Adequate staging areas would be provided for both open trench and trenchless construction
in order to minimize the amount of traffic disruption. Furthermore, traffic impacts are not
anticipated to occur upon implementation of the underground booster pump stations, as the
pump station sites are proposed to occur outside of public streets, and would not require the
closure of, or impede access to any roadways. Therefore, impacts would be less than
significant.
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Finding for Biological Resources
The proposed Seawater Desalination Project at Huntington Beach may have adverse short-term
construction related impacts in regards to biological resources. However, changes or
alterations have been required in, or incorporated into, the project that avoid or substantially
lessen the potential significant environmental effects identified in the SEIR, including standard
conditions, project design features and incorporation of mitigation measures CON-40 through
CON-48, inclusive. Less than significant impact with mitigation.
Facts in Support of Finding
As explained in Section 4.9 of the SEIR, construction of the proposed desalination facility would
not directly impact any sensitive species or habitat, including the existing wetland area situated
to the southeast of the proposed site, as the facility is proposed entirely within the existing fuel
oil storage tank area. In addition, the site does not contain any wetlands under federal or state
jurisdiction, and is not within an approved Habitat Conservation Plan or Natural Community
Conservation Plan reserve area, and does not contain sensitive biological resources protected
under the City’s Local Coastal Program. The site is also not part of a wildlife movement or
linkage area, and does not serve as a wildlife nursery site. However, construction-related
impacts have the potential to occur indirectly on nearby sensitive habitat areas in regards to air
quality, noise, light/glare, and stormwater runoff. Construction impacts would be short-term in
nature and would cease following completion of the project. Construction at the desalination
facility would only occur during the hours allowed by the City of Huntington Beach Noise
Ordinance (7:00 AM to 8:00 PM). Upon adherence to construction standards administered by
the City of Huntington Beach, and upon implementation of recommended mitigation measures,
impacts to special-status species or sensitive habitats in the nearby wetland area are not
anticipated to be significant.
Similar to the proposed desalination facility, construction of the offsite water conveyance
pipelines would not directly impact any sensitive species or habitats, because they are proposed
entirely within existing roadways and disturbed areas. In addition, the pipeline alignments are
not within any wetlands under federal or state jurisdiction, and are not within an approved
Habitat Conservation Plan or Natural Community Conservation Plan reserve area, and do not
contain sensitive biological resources protected under the City’s Local Coastal Program, or any
other local resource protection policies. The pipeline alignments do not function as wildlife
movement or linkage areas, and do not serve as wildlife nursery sites. However, construction of
the pipelines using trenchless construction techniques that cross under potentially jurisdictional
water features may result in impacts due to ―frac-outs‖ potentially occurring during pipeline
construction. ―Frac-outs‖ occur when drilling fluids (usually bentonite) seep to the surface via
cracks in the ground. A Frac-out Contingency Plan has been prepared to establish operational
procedures and responsibilities for the prevention, containment and clean-up of frac-outs
associated with trenchless construction activities.
Construction of the proposed OC-44 underground booster pump station has the potential to
impact biological resources, as the 0.5-acre site contains native vegetation known to support
numerous species of wildlife. However, siting and design options for the pump station are
available to avoid direct impacts on sensitive biological resources and jurisdictional
wetlands/waters. Because a final design and configuration has not yet been developed,
mitigation measures are included to ensure that avoidance of direct impacts is accomplished
with final design. According to the 1995 County of Orange Central & Coastal Subregion Natural
Community Conservation Plan & Habitat Conservation Plan (NCCP/HCP), the OC-44 pump
station would be located within the NCCP/HCP area; however, it would not be situated within or
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near a designated ―special linkage‖ area. The nearest ―special linkage‖ area to the proposed
underground booster pump station site is the Coyote Landfill Special Linkage area, situated
approximately 2,000 feet to the east. The El Capitan Special Linkage Area is located
approximately one mile to the south. Implementation of the proposed off-site underground pump
station is not anticipated to impact either of these ―special linkage‖ areas. In addition, the
underground pump station site would be situated adjacent to an urbanized area. Therefore,
construction at the OC-44 pump station site would not interfere substantially with wildlife
movement, and impacts would be less than significant.
The OC-35 pump station and the Coastal Junction pump station would not directly impact any
sensitive species or habitats. The sites do not contain any wetlands under federal or state
jurisdiction, and is not within an approved Habitat Conservation Plan or Natural Community
Conservation Plan reserve area, and does not contain sensitive biological resources protected
under local resource protection policies. The site does not function as wildlife movement or
linkage areas, and does not serve as wildlife nursery sites. No impacts to biological resources
are anticipated.
Finding for Cultural Resources
The proposed Seawater Desalination Project at Huntington Beach may have adverse short-term
construction related impacts in regards to cultural resources. However, changes or alterations
have been required in, or incorporated into, the project that avoid or substantially lessen the
potential significant environmental effects identified in the SEIR, including standard conditions,
project design features and incorporation of mitigation measures CON-49 through CON-52.
Less than significant impact with mitigation.
Facts in Support of Finding
As discussed under Section 4.9 regarding cultural resources, numerous archaeological studies
have been conducted within a mile radius of the proposed site. No cultural or paleontological
resources have been identified on the project site. No monitoring of excavations for the project
is recommended; however, if such resources are discovered during construction, a qualified
Archaeologist or Paleontologist must be retained to evaluate the discovery prior to resuming
grading in the immediate vicinity of the find. Additionally, since nearby fossil localities produced
small vertebrate remains that cannot be readily seen during normal monitoring activities, it is
recommended that adequate sediment samples be collected and processed to determine the
potential for small fossils being present in these sediments. A mitigation program must include
the provision of the preparation and identification of any recovered fossils in order to ensure
specimens are sent to an accredited museum for permanent storage and future retrieval by
qualified paleontologists. No historical or archaeological resources are known to exist within or
surrounding the proposed booster pump station sites, impacts are not anticipated to be
significant. However, should buried historical/archaeological resources be discovered during
construction, all work in that area would be halted or diverted until a qualified archaeologist can
evaluate the nature and significance of the finds.
However, as the OC-44 pump station site and the two optional pump station locations are
underlain by sediments deposited during the middle Miocene period, there is a high potential for
the existence of middle Miocene invertebrate fossils and lower potential for middle Miocene
vertebrate and Pleistocene vertebrate/invertebrate fossils. Project excavations that would
remove more than five feet of material must be monitored by a qualified Paleontologist. The
paleontological monitor must be empowered to halt or divert construction equipment from the
immediate vicinity of the find in order to allow for evaluation and removal (if warranted) of the
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discovery. Additionally, due to nearby fossil localities produced small vertebrate remains that
cannot be readily seen during normal monitoring activities, it is recommended that adequate
sediment samples be collected and processed to determine the potential for small fossil being
present in these sediments. A mitigation program must include the provision of the preparation
and identification of any recovered fossils in order to ensure specimens are sent to an
accredited museum for permanent storage and future retrieval by qualified paleontologists. With
the implementation of recommended mitigation measures, impacts to paleontological resources
are not expected to be significant.
J.

IMPACTS RELATED TO OCEAN WATER QUALITY AND MARINE BIOLOGICAL
RESOURCES (SEIR pages 4.10-1 to 4.10-68)

Section 4.10 of the SEIR addresses the project’s potential impacts related to ocean water
quality and marine biological resources. Those potential impacts are addressed in Section 3.0-J
of this Statement of Findings of Facts.
K.

IMPACTS RELATED TO PRODUCT WATER QUALITY (SEIR pages 4.11-1 to 4.1128)

Section 4.11 of the SEIR addresses the project’s potential impacts related to product water
quality. Those potential impacts are addressed in this Section.
Finding for Product Water Quality
The proposed desalination project product water quality may be impacted by several factors,
including ocean water quality fluctuations, red tide algal bloom events, HBGS non-routine
operations and RO membrane performance. However, changes or alterations have been
required in, or incorporated into, the project that avoid or substantially lessen the potential
significant environmental effects identified in the SEIR, including project design features and
incorporation of mitigation measures PW-1 through PW-3, inclusive. Less than significant
impact with mitigation.
Facts in Support of Finding
The product water of the proposed seawater desalination facility may be impacted by natural
changes in ocean water salinity, temperature, turbidity and pathogen concentration. Typically,
ocean water salinity and temperature changes are triggered by natural seasonal events. As
discussed in Section 4.10, the intake ocean water turbidity and pathogen concentration changes
are mainly driven by rain events.
In order to maintain a consistent quality of desalinated product water, the applicant would be
required to obtain a drinking water permit from the California Department of Public Health
(DPH) that would address monitoring of source water quality and its effects on product water
quality. The applicant has been working with DHS for the last four years to obtain such a
permit. In August 2002, DHS issued a conceptual approval letter for the Seawater Desalination
Project at Huntington Beach.
The desalination facility intake water quality in terms of turbidity (which is a surrogate indicator
for potential elevated pathogen content) and salinity would be measured automatically and
monitored continuously at the desalination facility intake. Instrumentation for continuous
monitoring and recording of these parameters would be installed at the desalination facility
intake pump station. In event of excessive increase in intake seawater turbidity and/or salinity,
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this instrumentation would trigger alarms that would notify desalination facility staff. If the intake
pathogen count reaches a preset maximum level, this instrumentation would automatically
trigger chlorination of the source water, thereby reducing the source water pathogens to
acceptable levels even before the water reaches the RO treatment facilities. In addition to the
automation provisions, turbidity and salinity would also be measured manually by the
desalination staff at least once a day and the intake seawater would be analyzed for pathogen
content at least once per week. In the event of elevated intake seawater turbidity, laboratory
pathogen content analysis would be performed more frequently.
In addition to the intake water quality monitoring instrumentation, the desalination facility
pretreatment filtration facilities would be equipped with filter effluent turbid meters and particle
counters. This equipment would allow facility operators to continuously monitor pretreatment
filter performance and to trigger adjustments of desalination facility operations to accommodate
intake water quality changes.
Desalinated product water quality would also be monitored continuously for salinity and chlorine
residuals and would be tested frequently for pathogen content.
In summary, desalinated product water quality would be tested in accordance with the
requirements of the California Code of Regulations (Title 22) and the DHS. Product water
quality impacts due to ocean water quality fluctuations are not anticipated to occur upon
implementation of the design features described above.
The desalination facility would be designed to maintain high quality potable water (consistent
with regulatory standards) in the event of a red tide event. As explained in Section 4.11 of the
SEIR, it would have a number of provisions/barriers to protect against the passage of red tiderelated algal organic compounds through the treatment processes. These include a deep intake
configuration to minimize algae entrainment, the chlorination of intake seawater, an enhanced
coagulation of intake seawater, a microfiltration or dual media sand filtration algae barrier,
microfiltration or dual media sand filter covers, a cartridge filter algae barrier, the RO
membranes, a final disinfection, and an emergency facility shutdown procedure. Also, there are
no documented cases of red tide health or safety problems associated with the operation of RO
seawater desalination facilities worldwide which is indicative of the capability of these systems
to perform reliably and effectively under red tide conditions.
Unusual activities at the HBGS, such as seawater emergency intake pump shut downs and
failures, electricity equipment malfunctions, excessively high temperature of the cooling water,
etc., may impact product water quality and desalination facility performance.
The Seawater Desalination Project at Huntington Beach would have six different provisions
incorporating several protection/notification devices to account for non-routine operations at the
HBGS:
Automatic Control Interlock between HBGS Pumps and Desalination Facility Intake
Pumps: The shutdown controls of the desalination facility intake pumps would be
interlocked with the HBGS pumps, so when HBGS pump operation is discontinued to
prepare for heat treatment, non-routine or even routine pump shutdown, this would
automatically trigger an alarm at the desalination facility along with shutdown of the
desalination intake pumps. After this emergency shutdown, the intake pumps would
have to be started up manually, and the operations staff would be required to check
the reason of shutdown with the HBGS staff before restarting the treatment facility
intake pumps.
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Continuous Intake Pump Flow Measurement Devices: Seawater intake pumps would
be equipped with flow meters, which would record the pumped flow continuously. If
the intake flow is discontinued for any reason, including non-routine HBGS
operations, this would trigger automatic intake pump shutdown.
Continuous Intake Water Temperature Measurement Devices: The desalination
facility intake pump station would be equipped with instrumentation for continuous
measurement of the intake temperature. Any fluctuations of the intake temperature
outside preset normal limits would trigger alarm and intake pump shutdown. This
monitoring equipment would provide additional protection against heat treatment or
other unusual intake water quality conditions.
Continuous Intake Water Salinity/Conductivity Measurement Devices: The
desalination facility intake pump station would be equipped with instrumentation for
continuous measurement of the intake seawater salinity. Any fluctuations of the
intake salinity outside preset normal operational limits would trigger an alarm and
initiate intake pump shutdown. This monitoring equipment would provide additional
protection against discharge of unusual fresh water/surface water streams in the
facility outfall.
Continuous Intake Water Oil Spill/Leak Detection Monitoring Devices: The
desalination facility intake pump station would be equipped with instrumentation for
oil spill/leak detection. Detection of oil in the intake water even in concentrations
lower than 0.5 mg/L would automatically trigger an alarm and initiate intake pump
shutdown. This monitoring equipment would provide additional protection against
unusual intake water quality conditions.
Routine Communication with HBGS Staff: The desalination facility staff of each shift
would be required to contact HBGS personnel at least once per shift and inquire
about unusual planned or unplanned events at the HBGS. If non-routine operations
are planned at the HBGS, the desalination facility would be informed and would
modify desalination facility operations accordingly.
Implementation of the provisions described above would minimize impacts in this regard to less
than significant levels.
As the RO membrane elements age, their rejection capabilities decrease. This may trigger a
change in product water quality from the Seawater Desalination Project at Huntington Beach.
The RO system membrane performance would continuously monitor feed seawater and
permeate conductivity and the differential pressure through the membranes. If permeate salinity
(i.e. total dissolved solids [TDS]) concentration exceeds the design level, membranes would be
cleaned to recover their original performance capabilities. In addition, after the third year of
operations, an average of 10 to 15 percent of the membrane elements would be replaced every
year, thereby maintaining the product water quality at a steady level.
The Seawater Desalination Project at Huntington Beach would produce product water with
lower TDS levels than that currently delivered to Orange County water purveyors by MWD. The
TDS product water quality estimate of 350 mg/L is based on the use of high-rejection seawater
desalination membranes at the second year of desalination facility operations. Typically, during
the first two years of facility operations, the average product water quality TDS concentration
would be lower than 350 mg/L. After the second year of operations, a portion (typically 10 to 15
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percent per year) of the desalination facility membrane elements would be replaced to maintain
the product water quality close to the target TDS concentration of 350 mg/L. Membrane
replacement is a standard approach commonly used in seawater desalination facilities to
maintain product water quality at a long-term steady target level. In addition, chloride and
sodium are estimated to average 180 mg/L and 120 mg/L, respectively.
These estimated water quality levels for TDS, chloride, and sodium are well below the newly
adopted narrative water quality objectives in the amended Basin Plan and when the desalinated
water is integrated into the water supply system it is unlikely that recycled water would exceed
the amended Basin Plan narrative water quality objectives.
The desalination facility would use industry standard eight-inch desalination membrane
elements, which are available from a number of specialized membrane manufacturers. The
membrane element manufacturers and their products pre-qualified for this project are:
-

Hydranautics
Filmtec/Dow
Koch/Fluid Systems
Toray

Key design membrane element parameters common for the products of these suppliers are:
-

Membrane Type: Spiral-wound, thin film composite;
Applied Flux: eight to 12 gpd/sf at recovery rate of 45 to 50 percent;
Nominal Salt Rejection: 99.6 percent or higher;
Applied Pressure: 800 to 1,100 pounds per square inch (psi);
Maximum Pressure Drop per Element: 10 psi;
Maximum Feed Water SDI (15 min): 5.0;
Free Chlorine Resistance: less than 0.1 mg/L;
Operating pH Range: two to 11; and
QA/QC Membrane Production and Testing Procedures.

The actual membrane element that would be used for the proposed desalination facility would
be selected during the detailed engineering design phase of this project. The product water
projections are performed for two conditions: new membranes at facility start up and
membranes at the second year of facility operations. All projections are completed for low flow
scenario conditions in terms of intake water salinity and temperature and membrane
performance characteristics.
At the beginning of the desalination facility operation the TDS concentration of the RO system
permeate is projected to be between 226 and 308 mg/L, and at the end of the second year of
desalination facility operations is projected to be between 257 and 349 mg/L (based on
projections of product water quality and membrane performance in accordance with modeling
specifications provided by two of the four membrane suppliers, Toray and Hydranautics). As
previously indicated, the permeate water quality would be maintained at a second-year
operations level over the entire 30-year period of facility operations by replacement of a portion
of the membrane elements every year. It should be noted that the projections above are for the
water quality of the RO system permeate as it exits the desalination system. Prior to
distribution, the desalination facility permeate would be conditioned by calcite and carbon
dioxide for stabilization and corrosion control, and with chlorine for final disinfection. The
addition of these conditioning chemicals would increase the final product water TDS
concentration by 30 to 50 mg/L. Therefore, at facility start-up the TDS of the product water
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delivered to the distribution system is expected to be in a range of 260 to 340 mg/L, while for the
entire 30-year period of facility operations the TDS concentration would be in a range of 300 to
400 mg/L and would average 350 mg/L.
The projections presented above are developed using conservative assumptions for the type
and performance of the membrane elements, intake water salinity and temperature. The
applicant’s previous pilot testing experience in Tampa and Carlsbad and the actual performance
of the same Toray membranes in Trinidad indicate that the membrane manufacturer projections
carry a safety factor of 10 to 15 percent and the actual product water quality is always better
than that projected by the software.
Advances in membrane technology over the next 30 years are expected to yield membrane
elements capable of producing water of TDS concentration below 300 mg/L for most of the
useful life of the desalination facility. Therefore, the projected product water TDS concentration
of 350 mg/L is a reliable and conservative estimate of the potable water quality that would be
delivered to the distribution system by the Seawater Desalination Project at Huntington Beach.
As described in Section 3.0 of the SEIR, the facility would be capable of meeting all drinking
water standards through multiple treatment processes, which include: pretreatment filters;
cartridge filters; reverse osmosis membranes; and product water conditioning and disinfection
facilities. The desalination facility product water quality meets all current DHS water quality MCL
standards. The project would also be consistent with all requirements of the SARWQCB Basin
Plan. Thus, impacts in this regard would not be significant.
As explained in Section 4.11 of the SEIR, boron is the only compound that is detectable in the
product drinking water from the seawater desalination facility. After the RO treatment process,
the desalted water boron level is approximately 0.6–1.0 mg/L, which is below the CDPH action
level. Impacts to the product water quality are less than significant.
Finding for Product Water Reliability
The proposed desalination project product water reliability may be impacted by earthquakes or
other unscheduled outages. However, changes or alterations have been required in, or
incorporated into, the project that avoid or substantially lessen the potential significant
environmental effects identified in the SEIR, including project design features and incorporation
of mitigation measure PW-4. Less than significant impact with mitigation.
Facts in Support of Finding
As discussed in the SEIR, the desalination facility operations would be fully automated and key
systems would be provided with redundant equipment and controls per the requirements of Title
22 of the CCR. The electrical substation and desalination facility will be built with redundant
systems such that in the event of equipment repair or failure, power to the product water pump
station will be maintained. The product water storage tank will supply approximately 5 hours of
water supply at full facility production capacity flows, and longer durations at reduced flow. In
the event of an underground booster pump station power outage, the booster pump station
would be equipped with on-site power generators that would allow their operation to continue
even if the main source of power supply has been interrupted. The desalination facility would be
manned 24 hours per day, 365 days per year by skilled and certified operators, which would
coordinate facility and pump station operations with that of all other water purveyors delivering
water to or operating the water distribution system facilities.
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As a part of desalination and pumping station operations, the operations staff would develop an
earthquake mitigation and preparedness plan, which would be coordinated with the City. This
plan would define coordination measures to provide continuous facility operations and water
delivery under earthquake emergency conditions, if possible.
The desalination facility would be designed with one standby RO train to provide additional
reliability of water production and supply. Typically, desalination facilities, including the existing
desalination facilities in California, are designed to operate with all available RO trains in
operation at all times. During the times of potential outages caused by scheduled or
unscheduled maintenance or emergency events, such as an earthquake, these facilities operate
at reduced capacity or are down for a certain period of time. The proposed desalination facility
would be designed to produce 50 MGD of product water with 13 RO trains, and it would be
constructed with an additional 14th RO standby train, which can produce up to 4.2 MGD of
water at any time. This additional train would provide increased reliability and redundancy that
exceeds current reliability standards and common practices for desalination facility design.
The issues of reliability of the supply and emergency service provisions would be dictated by the
terms of the institutional agreements negotiated with the regional water purveyors (including
Municipal Water District of Orange County (MWDOC) and MWD) and by the terms of the water
supply agreements negotiated with potential customers that would purchase the product water
produced at the desalination facility. Thus, impacts would be less than significant.
The project is comprised of a water production and treatment facility and all environmental
effects of construction and operation of the facility are fully addressed and analyzed in this
SEIR. Additionally, the project would not create additional demand for water supplies, and is
proposed as a replacement water supply facility, as more fully discussed in Sections 3 and 6 of
this SEIR. Therefore, the project would not result in significant adverse effects on water supply.
Finding for Orange County Water Distribution System
The introduction of the proposed desalination project product water into the existing Orange
County distribution system may result in impacts in regards to blended water quality, corrosivity,
chlorine residual, disinfection byproduct concentration, taste and odor or hydraulics. However,
changes or alterations have been required in, or incorporated into, the project that avoid or
substantially lessen the potential significant environmental effects identified in the SEIR,
including project design features and incorporation of mitigation measures PW-5 through PW-8,
inclusive. Less than significant impact with mitigation.
Facts in Support of Finding
As explained in Section 4.11 of the SEIR, due to distribution system operations at certain points
in the system, desalinated water may blend with other source waters, such as local groundwater
or imported water from the MWD. This blending could improve blended water quality, especially
if the receiving agencies are predominantly using imported water, which has higher levels of
TDS, sulfate, hardness, and disinfection byproducts than desalinated water. The desalination
facility would produce drinking water of very high and consistent quality, which meets or
exceeds all applicable regulatory requirements established by the EPA and the CDPH.
The desalinated water would have approximately 100 mg/L lower total dissolved solids (TDS)
than the existing drinking water supplies. The lower drinking water salinity would result in better
taste and lower overall water distribution system corrosivity. The desalinated seawater would be
softer than the existing water sources. Softer water has a number of benefits, such as better
taste, formation of less calcium deposits on household appliances and cutlery, and lower
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detergent use. Commercial and industrial establishments that currently use softening devices to
treat the potable water would also benefit from introduction of the softer desalinated water in the
distribution system, as their softening costs may be reduced and some of these users may not
need to soften their water anymore (most industrial users typically require water with a hardness
below 80 mg/L—as desalinated water would reduce hardness by at least 50%, softening costs
would also be reduced commensurately). Similar to TDS, drinking water of lower sulfate
consternation would have a better taste. The desalinated water would have order-of-magnitude
lower disinfection byproducts, such as total trihalomethanes and halocetic acids (or TTHMs and
HAAs, respectively) concentrations than the existing drinking water. Disinfection byproducts are
well known carcinogens and their reduction in the drinking water as a result of the blending of
the desalinated water with other water sources would be an added benefit. As such, the
blending of desalinated product water with existing imported MWD water is not anticipated to
result in significant impacts.
Blending the desalinated product water with existing water from other sources may change the
water quality of the blend in terms of its corrosive effect on the existing water distribution
system. When evaluating potential short-term and long-term impacts of blending treated waters
from different sources, one of the most important considerations is the potential for corrosion of
pipes and residential fixtures. Excessive corrosion over time might lead to colored water in
homes, stained fixtures, pipe failures, and non-compliance with the Lead and Copper Rule. The
limits for lead and copper are 15 g/L (micrograms per liter) and 1.3 mg/L, respectively.
Similar to all other potable water sources in the distribution system, product water from the
Seawater Desalination Project at Huntington Beach would be chemically conditioned at the
treatment facility prior to delivery to the distribution system to mitigate its corrosivity. Calcite, in
combination with carbon dioxide, would be added for post-treatment stabilization of the RO
water as a source for pH and alkalinity adjustment and hardness addition. A corrosion control
study describing in detail the type and amount of corrosion control chemicals planned to be
used for this project are presented in the Appendix T of the SEIR. The product water from the
seawater desalination facility would be suitable for delivery through the existing water
distribution system and would be comparable and compatible to the other water sources
currently delivering water to the same system. Prior to delivery to the water distribution system,
the desalinated water would be conditioned using calcite and carbon dioxide to achieve the
following corrosion control driven water quality parameters, which are known to be consistent
with water currently distributed throughout Orange County:
pH of 8 to 8.5
Langelier Saturation Index (LSI) of 0.0 to 0.5
Alkalinity of 40 mg/L or higher.
These water goals are established based on current practices of the MWD, MWDOC, and most
water agencies and municipalities in Orange County. The water goals are rooted in the Safe
Drinking Water Act’s water quality standards. These water quality goals would be achieved by
the addition of the following chemicals:
Calcite dissolution to achieve alkalinity and calcium concentrations of 60 to 80 mg/L
as CaCO3
Carbon dioxide at dosage of 0 to 30 mg/L (average of 6 mg/L).
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Adopting this proven corrosion control strategy would result in a non-corrosive product that can
be seamlessly integrated into the system.
A corrosion pilot study was conducted and published in conjunction with the development of the
Carlsbad Seawater Desalination Facility. This study evaluated the corrosion behavior of fully
conditioned and disinfected desalinated seawater and blends of desalinated seawater and
treated imported surface water from MWD. The pilot tested several types of plumbing materials,
including common distribution system piping and appurtenances and household plumbing
materials (lined steel, copper, lead, etc.). The pilot distribution systems were operated to
simulate the flow patterns that might be experience in a typical household. No significant
regulatory or aesthetic water quality impacts were observed during the extended pilot testing. In
fact, observed metal concentrations in the pilot distribution system were found to be lower when
using desalinated seawater than compared to treated surface water.
A similar distribution system corrosion pilot study was conducted by the Water Research
Foundation and West Basin Municipal Water District at a seawater desalination pilot facility
located in El Segundo, CA. Similar and comparable results were observed, thus confirming the
results of the corrosion testing. Lower concentrations of regulated metals and other metals
associated with household plumbing were observed in pipe sections that received desalinated
seawater in comparison to those that received treated imported water. Most oxic groundwater,
excepting groundwater sources that are impacted by reducing conditions (for instance those
that have iron and manganese or sulfides), is naturally non-corrosive because it is in equilibrium
with aquifer materials and has relatively high natural alkalinity. Properly operated typical
groundwater wells and properly operated and treated groundwater wells which require treatment
do not result in corrosive potable water for distribution. Therefore groundwater and blends of
groundwater with treated surface water and treated desalinated seawater are also not expected
to be corrosive and not result in corrosion-related water quality compliance issues in the
distribution system. In addition, a corrosion monitoring system would be installed in the
proposed transmission pipeline at points of interconnection with the existing water distribution
system to ensure that the proposed corrosion control measures are effective and adequate. As
such, impacts in regards to corrosion are not anticipated to be significant upon implementation
of the design features.
The desalinated product water would be disinfected prior to delivery to the distribution system.
Chlorine, in the form of sodium hypochlorite, would be added as a disinfectant to meet CDPH
water quality standards for potable water disinfection. The desalted water would meet current
imported water disinfection methods so as to not change any disinfection protocol currently
being used by water agencies. Controlling biological growth in the transmission pipelines and in
the receiving reservoirs in the distribution system would be accomplished by adding ammonia to
the chlorinated water to form chloramines. Potable water from MWD, as well as that from some
local groundwater sources, also contains chloramines as the final residual disinfectant. All of
these treated water sources would have compatible chlorine residuals.
The desalinated water would be chloraminated by sequential application of sodium hypochlorite
and ammonia to achieve a chloramine residual concentration at the point of delivery to the
distribution system in a range of 2 to 2.5 mg/L. A detailed description of the proposed
chloramination process is provided in Appendix S, Disinfection Byproduct Formation Study. This
study confirms that after blending of the chloraminated product water from the desalination
facility with disinfected product water from other sources, the chloramine residual of the blend
meets the target level in the distribution system of 2 to 2.5 mg/L. The pilot distribution system
pilot tests demonstrated that chlorine residuals in desalinated seawater persisted as long as
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chlorine residuals in treated imported water. As such, impacts in this regard are not anticipated
to be significant.
The desalinated product water may impact the content of disinfection byproducts (known to be
carcinogenic) of existing water sources within the distribution system. The two key groups of
regulated disinfection byproducts that can be impacted are TTHMs and HHAs. The desalinated
water typically has higher concentration of bromides than the other water sources. Bromides
may create additional disinfection byproducts. Therefore, when blended with other source
waters, the desalinated water may increase the concentration of disinfection byproducts in the
other sources. On the other hand, the existing water sources in Orange County typically contain
much higher level of organics than the desalinated water, which is practically void of organics.
Organics are also a potential source of disinfection byproducts. Therefore, blending of
desalinated water with other water sources may have a positive impact on water sources with
high organic concentrations.
Blending desalinated water with existing sources of supply would result in a product that is
comparable to existing supplies and meets all disinfection byproduct limits. Desalinated
seawater contains lower levels of organics than existing Orange County sources, such as the
MWD’s Diemer filtration facility and all other local groundwater water sources. Therefore,
blending of desalinated water with other source waters in the distribution system would have a
beneficial effect, and it would lower the overall disinfection byproduct concentration of the blend.
The results of Appendix S, Disinfection Byproduct Formation Study, confirm the beneficial effect
of the desalinated water on the blended water quality in terms of disinfection byproducts. As
such, impacts in this regard are not anticipated to be significant.
No measurable impact on odor is expected as a result of the integration of the desalinated water
with water from other sources in the distribution system. The desalinated water would be softer
and would have lower salinity than the other water sources. Therefore, blending of these
sources would result in an overall reduction of the salinity and hardness of the water delivered
to the customers. Lower salinity and hardness of the blended product water would be beneficial
and would have a positive effect on the taste of the water delivered to the customers.
As shown in the SEIR, the projected quality of the project water after RO treatment is closely
comparable with the finished water it would blend with in the distribution system. In terms of
odor, the desalination facility product water would meet the CDPH MCL. In terms of regulated
volatile organics, and other compounds that may impact product water taste and odor, product
water from the Seawater Desalination Project at Huntington Beach would comply with all
drinking water standards and does not differ substantially from the water quality of the other
sources of product water in the distribution system. Therefore, the desalinated water would be
better than or equal to existing water sources in the distribution system in terms of taste and
odor. With pores ranging from 0.00005 to 0.0000002 microns (for comparison, a human hair is
200 microns in diameter) the RO membranes would retain and remove over 99.5% of the
seawater salinity and over 99% of the metals and organics, which may cause undesirable taste
and odor of the product water.
A taste test conducted by the San Diego County Water Authority evaluated the ability of
consumers to detect changes in the taste of blends of desalinated seawater and treated
imported water. Results of the taste test showed that consumers could not distinguish between
a range of calcium alkalinity addition, and could not detect the differences between any of the
blends of supplies. To protect against potential taste and odor problems associated with the
startup of facility operations, just prior to startup, a sequential flushing program would be
coordinated with the involved water agencies to minimize any sediment disturbance that might
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occur due to flow reversal in a portion of the existing distribution system. A flushing program
would minimize any aesthetic issues that might be created through flow reversal. In addition, a
sampling location would be established near the physical connection of the transmission
pipeline to the OC-44 feeder. A monitoring program would be implemented for this location
incorporating the following parameters: coliform bacteria, heterotrophic bacteria, chlorine
residual, disinfection byproducts, and aesthetic parameters such as turbidity, odor, and color, as
well as corrosion indices. The purpose of this sampling point is to verify on a regular basis that
no degradation of water quality has occurred during any period of storage at the facility site or in
the transmission pipeline and that mixing of desalinated water with water from other sources
continues to be compatible.
Desalinated seawater has unique water quality and can cause several changes in the water
quality of treated wastewater used for recycled water irrigation. Because desalinated seawater
has lower concentrations of total dissolved solids and hardness, which will reduce the use of
water softeners, recycled water will have lower concentrations of these constituents compared
to recycled water derived from groundwater and surface water. However, desalinated seawater
has slightly higher concentrations of sodium, chloride, and boron, and these constituents have
the potential to exhibit higher concentrations in recycled water than would otherwise be
observed using other sources of supply. Irrigation practices in Orange County, particularly the
ability to irrigate turf grass and the ability to grow strawberries and avocados, are sensitive to
recycled water quality. If the water quality balance between sodium and calcium exceeds wellknown thresholds (as reflected by the SAR or sodium adsorption ratio), then it becomes difficult
to infiltrate soil with irrigation water. For crops, exceeding water quality thresholds can cause
reductions in yield and has aesthetic impacts (leaf burn).
A mass-balance model was developed to determine the water quality of those supplies, the
fraction of water softener use, and the relative sources of supply that influence or are tributary to
a wastewater/recycling facility. Recycled water quality was determined to be the source of
supply distribution changes, as a function of seasonal variations in water supply (based on
historical and predicted flows). Changes in water quality were shown to be minimal during the
summer as flows and demands from sources other than the seawater desalination facility
increased. Winter water quality demonstrated increases in sodium, chloride, and boron
concentrations, but these increases remained within the same range of impact in agricultural
criteria (such as SAR and threshold chloride concentrations) as before the introduction of
desalinated seawater. Irrigators and farmers manage the current impacts of recycled water on
turf grass and crops through the use of irrigation flow pattern and management techniques, and
through the use of soil amendments to maintain productivity and permeability. The use of
desalinated seawater will not significantly change the impacts to recycled water irrigation that is
currently experienced without using desalinated supplies. It is expected that the current use of
softener will decrease with the introduction of desalinated water and that resulting water quality
and economic benefits of softer water will accrue to the region.
Implementation of the proposed project may have hydraulic impacts on the regional water
distribution system. A total of three new pump stations and modification to an additional existing
pump station would be necessary for operation of the project: 1) a product water pump station at
the desalination facility site, 2) the OC-44 underground booster pump station in Newport Beach,
and 3) the Coastal Junction underground booster pump station in Irvine; and 4) modifications to
the existing OC-35 pump station would also be required. The product water delivery system
includes several existing transmission mains:
OC-44 Transmission Line
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East Orange County Feeder #2 (EOCF #2)
Irvine Cross Feeder
Orange County Feeder Extension
Coastal Supply Line
Aufdenkamp Transmission Main
Joint (formerly Tri-Cities) Transmission Main
West Orange County Water Board Feeder 1
West Orange County Water Board Feeder 2
The Pressure Surge Analysis in the appendix provides a discussion of potential impacts of the
four pump stations associated with the project, and evaluates potential effects of potential
pressure changes associated with the proposed pump stations on the existing water delivery
system. The results of the pressure surge analysis of the product water delivery system show
that the most significant hydraulic transient events will result from a loss of power to the booster
pump stations. Power failures are typically unpredictable and will therefore occur at the booster
pump stations at irregular intervals. Following a loss of power the pumps, there will be a rapid
drop in both the flow rate and discharge pressure combined with a rapid increase in the suction
pressure at the booster pump stations. The results of the power failure simulations for the
system show that traveling low-pressure (i.e., pressure drop) waves will be created on the
discharge side of each of the booster pump stations by the drop in pressure. Simultaneously, a
pressure upsurge wave is created on the suction side of each booster pump station following
pump power failure. These high and low pressure waves will propagate out from the booster
pump stations and into the suction and discharge pipelines, respectively, toward the demand
locations and other booster pump stations.
The maximum hydraulic grade line (HGL) elevation that results from the upsurge created by a
loss of power to the OC-44 booster pump station is predicted to exceed the set point HGL of the
pressure relief valve on the OC-44 Transmission Main. The opening of the pressure relief valve
creates a pressure drop wave that is predicted to drop the minimum HGL elevation sufficiently
to create vapor pressure in both the proposed project water delivery pipelines and OC-44
Transmission Main. Similarly, a pressure upsurge wave created by the Coastal Junction Booster
Pump Station will propagate from EOCF#2 into the Irvine Cross Feeder and Orange County
Feeder Extension, and is predicted to exceed the maximum allowable HGL in the Irvine Cross
Feeder as well as the set point HGL elevation for the pressure relief valve on the Orange
County Feeder Extension. The opening of the Orange County Feeder Extension pressure relief
valve also generates a significant pressure drop wave that is predicted to create vapor pressure
in the pipeline. Vapor pressure conditions are also predicted in the Irvine Cross Feeder and
Joint Transmission Mains following loss of power to the booster pump stations.
The duration of the low pressure will be long enough for vapor cavities to form in the pipelines.
Upon re-pressurization of the pipelines by water hammer wave reflections, any vapor cavities
that form will collapse and in the process produce very large magnitude positive pressures that
could damage the pipelines and possibly create premature leaks. When subjected to negative
pressures, a leak may become a source of pathogen intrusion. If the pipelines do not have
sufficient strength, they may collapse under the large magnitude negative pressures associated
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with vapor pressure. In addition, the combination air and vacuum relief valves installed on the
existing transmission mains are predicted to close suddenly upon re-pressurization of the
pipeline, which could damage the floats and create additional adverse pressures in the product
water delivery system.
To eliminate large negative pressures and the possibility of vapor cavity formation in the delivery
pipeline system above, surge protection measures, including installation of pressurized surge
tanks are incorporated into the project design for the product water pump station and the OC-44
booster pump station, as described in Section 3.4 in the SEIR.
In addition to the proposed surge tanks, additional hydraulic modifications would be needed for
the existing water distribution system have been incorporated into the project in order to avoid
potential effects related to pressure surges and to facilitate product water delivery. These
modifications are described in Section 3.4 of the SEIR, and in detail in the appendices, and
generally include valves, bypass structures, and other minor modifications on the following
transmission mains:
OC-44 Transmission Line
East Orange County Feeder #2 (EOCF #2)
Irvine Cross Feeder
Aufdenkamp Transmission Main
Joint (formerly Tri-Cities) Transmission Main
West Orange County Water Board Feeder 2
Additional modeling would be performed during the design phase of the project because the
specific design and specifications for the booster pump stations is not fully developed at this
time, and the surge analysis modeling is sensitive to the specific design and configuration of
pumps and valves. However, it is not anticipated that substantial modifications would be
required to achieve the level of protection to existing water transmission facilities that is
proposed with the proposed project features. With the proposed project design features as
described in Section 3.4 and Appendix V, no significant impacts to existing water facilities would
result, and no water quality impacts from potential damage to facilities is anticipated.
L.

IMPACTS RELATED TO CLIMATE CHANGE (SEIR pages 4.12-1 to 4.11-34)

Section 4.12 of the SEIR addresses the project’s potential impacts related to climate change.
Those potential impacts are addressed in Section 3.0-L of this Statement of Findings of Facts.

5.0

ENVIRONMENTAL
EFFECTS
WHICH
WOULD
REMAIN
SIGNIFICANT AND UNAVOIDABLE AFTER MITIGATION

A.

CONSTRUCTION RELATED AIR QUALITY IMPACTS (SEIR pages 4.9-1 to 4.9-64
and pages 5-24 to 5-25)

Section 4.9 of the SEIR addresses the project’s potential short-term construction related air
quality impacts. Section 5.3 (at pages 5-24 to 5-25) of the SEIR addresses the project’s
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potential cumulative short-term construction related air quality impacts. Those potential impacts
are addressed in this Section. The remaining construction related topics are addressed in
Section 4.0-I of this Statement of Findings of Facts. The remaining cumulative impact related
topics are addressed in Section 3.0-M of this Statement of Findings of Facts.
Finding for Short-Term Air Quality
The proposed Seawater Desalination Project at Huntington Beach may have adverse short-term
construction related impacts, both individually and cumulatively, in regards to air quality.
Changes or alterations have been required in, or incorporated into, the project that avoid or
substantially lessen the potential significant environmental effects identified in the SEIR,
including standard conditions, project design features and incorporation of mitigation measures
CON-10 through CON-14. In addition, the South Coast Air Quality Management District and
California Air Resources Board have jurisdiction over stationary and mobile emission sources,
respectively. Even after incorporation of mitigation measures CON-10 to CON-14, the Project
will result in unavoidable significant impacts, both individually and cumulatively, in regards to
short-term construction related reactive gases including NOx, PM10, and PM2.5. Specific
economic, legal, social, technological, or other considerations, including considerations for the
provision of employment opportunities for highly trained workers, make infeasible additional
mitigation measures or alternatives identified in the SEIR. The City of Huntington Beach is
adopting the Statement of Overriding Considerations set forth in Section 7.0 of this Statement of
Findings and Facts to address the individual and cumulative, short-term construction air quality
impacts of the project.
Facts in Support of Finding
The project proposes the demolition of three fuel oil storage tanks and construction of a
seawater desalination facility. See Section 4.9 regarding the types of equipment anticipated for
such a project. The SEIR found that short-term construction emissions would have impacts that
would be significant and unavoidable for NOX during construction for 27 months. Section 4.9
also determined exhaust emissions from construction activities including emissions associated
with the transport of machinery and supplies to and from the on-site desalination facility,
emissions produced on site as the equipment is used, and emissions from trucks transporting
materials to and from the site would create a significant impact related to NOX. Despite
implementation of the recommended mitigation measures, overall aggregate emissions would
exceed the SCAQMD standards for NOX. Further, an LST analysis found that during
construction of the proposed project, significant construction-related emissions for PM10 and
PM2.5 would occur, despite the incorporation of all feasible mitigation. Thus, construction related
air emissions would be significant and unavoidable. Section 4.9 of the SEIR found that fugitive
dust would be mitigated by implementing dust control techniques (i.e., daily watering),
limitations on construction hours, and adherence to SCAQMD Rules 402 and 403 (which require
watering of inactive and perimeter areas, limiting vehicle speeds, track out requirements, etc.).
Section 4.9 of the SEIR also determined the highest concentration of ROG emissions would be
generated during the application of architectural coatings on the building. As required by law, all
architectural coatings for the proposed project would comply with SCAQMD Regulation XI, Rule
1113 – Architectural Coating, listed in the SCAQMD Rules and Regulations. Rule 1113 provides
specifications on painting practices as well as the ROG contents within paints used for within
the District. In addition, mitigation measure CON-13 requires the use of high-pressure-lowvolume paint applicators with a minimum transfer efficiency of at least 50 percent, using prepainted materials, and buildings utilizing materials that do not require painting. Project
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construction would not result in an exceedance of ROG emissions with implementation of
mitigation measure CON-13, and impacts would therefore be less than significant.
Project construction would result in emissions of diesel particulate from heavy construction
equipment and trucks accessing the site. Diesel particulate is characterized as a toxic air
contaminant by the State of California. The Office of Environmental Health Hazard Assessment
has identified carcinogenic and chronic noncarcinogenic effects from long-term exposure, but
has not identified health effects due to short-term exposure to diesel exhaust. Due to the
temporary nature of project construction, and because the project would not generate significant
diesel emissions from construction equipment or trucks (as indicated in the LST analysis
above), the project would not result in a significant health risk.
Cumulative Short-Term Air Quality Impacts
As discussed under Section 5.3 regarding cumulative projects, because construction air quality
impacts can tend to have a noticeable localized effect in addition to their contribution to the
overall regional air basin, projects in close proximity to the proposed project site were evaluated
for short-term, construction-related impacts. The pollutants generated from construction of these
projects could result in an impact on ambient air quality that would overlap with those of the
proposed project if the construction work occurs in close proximity and at the same time.
Potentially significant and unmitigable short-term, construction-related impacts were identified
that would contribute to potentially significant cumulative impacts. Therefore, short-term,
construction-related air quality impacts, including the project’s contribution to those impacts, are
considered significant.
B.

IMPACTS RELATED TO INDIRECT GROWTH-INDUCEMENT OUTSIDE OF ORANGE
COUNTY (SEIR page 5-16)

Section 5.2 of the SEIR addresses the project’s potential for growth inducement. The project’s
potential for indirect growth inducement outside of Orange County is addressed in this Section.
All other project-related growth inducing impacts are addressed in Section 3.0-N of this
Statement of Findings of Facts.
Finding for Indirect Growth-Inducement Outside of Orange County
The proposed Seawater Desalination Project at Huntington Beach may have indirect growth
inducing impacts outside of Orange County. Specific economic, legal, social, technological, or
other considerations, including considerations for the provision of employment opportunities for
highly trained workers, make infeasible additional mitigation measures or alternatives identified
in the SEIR. The City of Huntington Beach is adopting the Statement of Overriding
Considerations set forth in Section 7.0 of this Statement of Findings and Facts to address the
indirect growth inducing impacts of the project outside of Orange County.
Facts in Support of Finding
As noted in Section 3.0-N. of these Findings, the SEIR concluded that the project would not
have the potential to result in growth-inducement within the project service area (Orange
County). However, the replacement of imported water supplies with desalinated water supplies
produced by the project could have the effect of making the imported water supplies that are
displaced by the desalinated water supplies available for use outside of Orange County.
Determination of the specific potential indirect growth-inducing effects outside of Orange County
would require speculation that is beyond the scope of the environmental analysis for the Project.
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In addition, for significant effects related to indirect growth outside of the boundaries of Orange
County that may occur remain unmitigated.

6.0

FINDINGS REGARDING PROJECT ALTERNATIVES

In conformance with CEQA Guidelines Section 15126.6, the SEIR included a comparative
impact assessment of ―alternatives to the proposed project.‖ The primary purpose for this
section is to provide decision makers and the public with a ―reasonable range‖ of project
alternatives that could feasibly attain most of the basic project objectives, while avoiding or
substantially lessening any of the project’s significant adverse environmental effects. Important
considerations for this alternatives analysis include the following (as noted in Section 15126.6):
An EIR need not consider every conceivable alternative to a project
An EIR should identify ―alternatives that were considered by the lead agency but
were rejected as infeasible during the scoping process...‖
Reasons for rejecting an alternative include the following:
o

Failure to meet most of the basic project objectives

o

Infeasibility

o

Inability to avoid significant environmental effects.

Other than individual and cumulative short-term air quality emissions associated with
construction activities and the possibility of indirect growth inducement outside of Orange
County, the Subsequent Environmental Impact Report (SEIR) has not identified any other
―unavoidable‖ significant impacts of the project, as all other potentially significant impacts can be
mitigated to less-than-significant levels. However, certain cumulative impacts, to which the
project would contribute, may be slightly reduced with some of the alternatives. Project-related
cumulative impacts include air quality and noise, although the project’s contribution is not
―cumulatively considerable‖ as defined in CEQA Guidelines Section15126.6. As noted in
Section 3.5, Project Need and Objectives, the proposed project’s basic objectives are to:
Provide a reliable local source of potable water to Orange County that is sustainable
independent of climatic conditions and the availability of imported water supplies or
local groundwater supplies
Provide product water that meets all the potable (drinking water) requirements of the
Safe Drinking Water Act (SDWA) and the Department of Public Health (DPH)
Reduce salt imbalance of current imported water supplies by providing a potable
water source with lower salt loads for blending with existing supplies
Remediate the subject site of onsite contaminants resulting from approximately 35
years of use as a fuel oil storage facility in order to protect the health and safety of
those in the surrounding community
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Create ecosystem and biologic resources benefits that may accrue due to decreased
pressures on existing water resources and reduced contamination within receiving
waters
Minimize demands on the existing imported water system.
The following alternatives to the proposed project are discussed: the ―No Project" alternative,
―Alternative Site‖ alternative, ―Alternative Ownership and Operation‖ alternative, ―Alternative
Intake and Discharge Designs‖ alternative, ―Alternative Facility Configuration‖ alternative,
―Reduced Facility Size‖ alternative, and the ―Environmentally Superior‖ alternative. A
comparison of issues with implementation of identified alternatives is provided in Table 6-1 of
the SEIR, Comparison of Alternatives, (page 6-2).
The No Project Alternative
None of the impacts associated with the proposed development and construction activities
would occur if the ―No Project‖ alternative were selected. Implementation of this alternative
would leave the existing portion of the fuel oil storage facility in place, and would avoid any
adverse physical or environmental impacts associated with the proposed project. Existing
geologic, soils, and aesthetic conditions in the area would remain the same. Air quality, noise,
and traffic impacts due to construction of the desalination facility, pipeline, and pump stations
would not occur with the ―No Project‖ alternative.
Water planning professionals have forecasted that water demands would increase in the
Southern California area, and have specifically identified resource targets to help meet
projected demands, including local seawater desalination facilities. (See Section 3.5 of the
SEIR, Project Need and Objectives, for a discussion of regional and statewide water planning.)
Consequently, adoption of the ―No Project‖ alternative would result in shifting the obligation for
meeting a portion (up to 56,000 acre-feet per year [afy]) of future water demands from the
project to: (1) increased conservation efforts (efficiency improvements and reduced
consumption); (2) increased use of imported water supplies; (3) increased use of groundwater
supplies; (4) construction of additional local water supply projects; and/or (5) construction of
seawater desalination projects elsewhere in Orange County. Therefore, in some instances, the
environmental impacts associated with the ―No Project‖ alternative may be greater than those
associated with the project.
While the ―No Project‖ alternative, including the four alternative water supply components
evaluated, may provide a reliable supply of water to Orange County, it does not provide a ―local
source‖ that is sustainable and independent of climactic conditions (in other words, ―drought
proof‖), or sustainable and independent of the availability of imported water supplies or local
groundwater supplies. In addition, the ―No Project‖ alternative will not meet the project
objectives of reducing the salt imbalance of current imported water supplies or of minimizing
demands on the imported water system. Finally, the ―No Project‖ alternative will not remediate
the project site.
The ―No Project‖ alternative is not presently being considered because it fails to meet most of
the basic project objectives. In addition, the existing project site degrades the aesthetic
character of the vicinity and, if not remediated as proposed, may pose a significant health risk
due to petroleum hydrocarbon contamination. Furthermore, the ―No Project‖ alternative would
not realize the project benefit of providing a ―drought-proof,‖ high-quality, new potable water
supply.
Alternative Site Alternative: Alternative Locations within a 2-Mile Radius of the HBGS
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A preliminary investigation of available land (5 acres or larger) within a 2-mile radius of the
HBGS was preformed. Several site were identified and shown in Appendix Z, including parks,
school sites and other open areas. Of the available open-area parks and schools, only 3 parks
consisted of more than 5 acres. However, each of these parks are actively used for recreation
by the local community. The other open areas within 2-miles of the HBGS included wetlands,
the Ascon/Nesi site, and several other sites currently reserved by the owners for future
development. None of these areas were found to be feasible for implementation of the proposed
desalination facility.
Alternative Site Alternative: Alternative Locations Outside the City of Huntington Beach
Several other locations outside of the City of Huntington Beach have been considered for this
project, including the mouth of San Juan Creek (within the City of Dana Point), San Onofre
(within San Diego County), and along the coast of the City of San Clemente (refer to Figure 6-1,
Alternative Site Location Map, and Table 6-2, Alternative Site Comparison in the SEIR). These
alternatives are not being considered for a variety of reasons, such as the 56,000 afy size of the
proposed project (San Juan Creek), environmental concerns of a new ocean intake/discharge
system (San Clemente), and/or engineering/acquisition issues (San Onofre).
The San Juan Creek and San Clemente sites would have greater impacts due to sensitive
surrounding uses and the need to create a new ocean intake/outfall. Implementation of the
―Alternative Site‖ alternative would not avoid the project’s identified unavoidable construction
related air quality impact, and may result in significant aesthetic and/or marine biological
impacts. This alternative is not presently under consideration.
Alternative Ownership and Operation Alternative
The Alternative Ownership and Operation alternative would not change any of the design or
operational features of the project. Rather this alternative consists of the exact same project
owned and operated by a public (not private) entity. Consequently, this alternative and the
project as proposed would result in the same potential impacts on the environment.
Alternative Intake and Discharge Designs Alternative
Alternative Intake: The following discussion relates to alternative methods for ocean water
intake systems. The most common subsurface type intake systems, beach wells and seabed
filtration systems, could be considered as alternative intake systems for the Seawater
Desalination Project at Huntington Beach. These subsurface intake facilities have one key
advantage over the project: the source water they collect is pretreated via filtration through the
subsurface sand/seabed formations in the area of source water extraction.
There are three types of beach wells typically utilized for the intake of seawater: (1) vertical
intake wells, (2) slant intake wells, and (3) horizontal intake wells (also referred to as Ranney
wells). A description of each is provided herein, followed by a summary of feasibility and
potential environmental effects of such well systems.
Vertical intake wells consist of water collection systems that are drilled vertically into a coastal
aquifer. These wells consist of a non-metallic casting (typically, fiberglass reinforced pipe), well
screens, and a stainless steel submersible or vertical turbine pump (see Figure 6-2, Vertical
Beach Well). The well casting diameter is between 6 and 24 inches, and well depth does not
usually exceed 250 feet. The vertical intake wells are usually less costly than the horizontal
wells and the slant wells but their yield is relatively small. As described in Appendix AA,
Evaluation of Alternative Desalination Plant Intake Technologies, a unit well yield of 1,560
gallons per minute (gpm) (2.2 million gallons per day (MGD)) would be expected from a properly
constructed, large-diameter vertical production well for the site-specific conditions of the coastal
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aquifer near the Huntington Beach desalination facility site. In order to deliver 152 MGD of
source seawater for the project, 69 duty and 17 standby wells of a 2.2 MGD intake capacity
each would have to be operational. A total of 86 vertical intake wells would be constructed
under this alternative. This would result in the need to impact 2.4 miles of coastline to collect
and transport the source water to the proposed desalination facility through the use of the
vertical intake system.
Slant wells are subsurface intake wells drilled at an angle and extending under the ocean floor
to maximize the collection of seawater and the beneficial effect of the natural filtration of the
collected water through the ocean floor sediments. The collection of 152 MGD of seawater
needed for this project would require the use of 35 slant intake wells with a capacity of 3,000
gpm (4.3 MGD) each. These slant wells would be grouped in clusters of three. The distance
between the well clusters would be 700 to 1,000 feet. The total length of beach occupied by
slant wells would be approximately 4.6 miles. Operation of the slant wells at a total capacity of
100 MGD or more would cause the water level in the vicinity of the wells to drop from 5 to 60
feet below ground surface and the water table in 4,000- foot-wide zone located parallel to the
shore and perpendicular to the well field line. Slant wells are similar in cost to the horizontal
intake wells discussed below.
Horizontal (Ranney) intake wells consist of a caisson that extends below the ground surface
with water well collector screens (laterals) projected out horizontally from inside the caisson into
the surrounding aquifer. The caisson is constructed of reinforced concrete that may be between
10 and 30 feet inside diameter with a wall thickness from approximately 1.5 to 3.0 feet. Since
the laterals in the Ranney wells are placed horizontally, a higher rate of source water collection
is possible than with vertical wells. This allows the same intake water quantity to be collected
with fewer wells. Individual Ranney wells are typically designed to collect between 0.5 to 5.0
MGD of source water. Based on the Evaluation of Alternative Desalination Plant Subsurface
Intake Technologies by Water Globe Consulting, the comparative analysis utilized wells with a
capacity of 5 MGD. These larger capacity intake wells require the use of vertical turbine pumps,
which motors cannot be submersed in water, therefore these vertical turbine pumps must be
housed above the high tide line. In addition, the size and servicing of the well pumps, piping,
electrical, instrumentation, and other auxiliary equipment of large-capacity wells require that the
location of the pump house be a minimum of 10 feet above beach grade. The caisson depth
varies according to site-specific geologic conditions, ranging from approximately 30 feet to over
150 feet. The number, length, and location of the horizontal laterals are determined based on a
detailed hydrogeologic investigation. Typically, the diameter of the laterals ranges from 8 to 12
inches and their length extends up to 200 feet. The size of the lateral screens is selected to
accommodate the grain-size of the underground soil formation. If necessary, an artificial gravelpack filter is installed around the screen to suit finer-grained deposits.
In large intake applications, such as that shown on Figure 6-4, Horizontal (Ranney) Beach Well
Photo, the horizontal beach wells are typically coupled with the intake pump station installed
above the well caisson. Figure 6-4 shows one of the three 3.8 MGD horizontal (Ranney) intake
beach wells (two active intake wells/pumps and one standby well/pump) for the largest existing
seawater desalination facility located on the Pacific Ocean coast in North America—the 3.8
MGD water supply facility for the Pemex Salina Cruz refinery in Mexico.
The Ranney wells could collect more water per well and deliver the total flow of 152 MGD
needed for operation of 50 MGD seawater desalination facility. Even if ideal hydro-geotechnical
conditions for this type of wells are assumed to exist (i.e., each well could collect 5 MGD of
source water), horizontal well intake construction would include the installation of a total of 38
wells. The total length of coastal seashore impacted by this type of well intake would be 2.8
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miles (Appendix AA). For 38 Ranney wells with an individual capacity of 5 MGD each, and a
minimum distance between the individual wells of 400 feet, the footprint would be 15,200 feet
long (400 feet x 38 wells = 15,200 feet (approx. 2.8 miles)). Figure 6-5, Horizontal (Ranney)
Beach Well System Illustration, shows the approximate size and configuration of a horizontal
intake well system for a 10 MGD seawater desalination facility with five intake wells. Figure 6-6,
Conceptual Horizontal (Ranney) Well Intake Configuration at Huntington Beach, gives a general
representation of the shoreline area in front of HBGS that would be impacted by the
construction of a Ranney well intake system.
Any one of the site-specific conditions would render subsurface intakes more impactful to the
environment than the project because it would result in either irreversible damage to the Talbert
Marsh, Brookhurst Marsh, and the Magnolia Marsh and negate years of restoration measures,
result in a number of negative environmental impacts and human health risks, including the
following: (1) detrimental environmental impact of intake well operations on the adjacent Talbert
Marsh, Brookhurst Marsh, and the Magnolia Marsh due to dewatering; (2) poor water quality of
the Talbert Aquifer in terms of ammonia, bacterial contamination and lack of oxygen; (3)
interception of contaminated groundwater from nearby Ascon Landfill, which may introduce
carcinogenic Hydrocarbons in the Source water supply of the desalination facility; (4) possible
interception of injection water from Talbert Barrier by the intake which may impair the function of
this barrier to protect against seawater intrusion; (5) subsidence of public roads and structures
due to drawdown of the groundwater table; and (6) impairment if the aesthetic value of the
coastal shore by the obtrusive aboveground intake structures.
None of these potential environmental impacts are associated with the use of the cooling water
system from the existing HBGS as source water for the project. The proposed intake system
would not physically alter the HBGS intake or discharge system, and it would provide a more
than adequate supply of source water and dilution water. None of the proposed alternative
intake systems would be an acceptable substitute to the proposed use of the existing HBGS
cooling water system as the supplier of source water for the Seawater Desalination Project at
Huntington Beach.
Alternative discharge: The only existing ocean discharge facility (besides the HBGS outfall) in
the project site vicinity is the 120-inch, 4.5-mile ocean outfall utilized at the OCSD regional
wastewater treatment facility (located approximately 1.5 miles southeast of the proposed project
site). The City inquired with OCSD regarding the feasibility of discharging the proposed
desalination project’s concentrated seawater discharge (50 MGD) through the OCSD’s outfall.
In a response letter dated June 24, 2004, OCSD indicated that, based on hydraulic discharge
capacity performed for the OCSD’s 1999 Strategic Plan, capacity within the OCSD outfall is not
available for the proposed desalination project. Analysis of future wastewater projections shows
that the capacity of the 120-inch outfall is anticipated to be exceeded once every 3 years by the
year 2020, requiring the use of the District’s emergency 1-mile ocean outfall (Herberg, pers.
comm. 2004). As such, the use of the OCSD outfall for concentrated seawater discharge is not
considered a feasible alternative to the proposed project.
All hydrodynamic analysis performed for the SEIR is based on the proposed project utilizing the
existing HBGS outfall infrastructure. The analysis determines the dilution and dispersion of the
concentrated seawater that would be added to the discharge stream by the proposed
desalination facility, which is discussed throughout this document as the proposed project. Yet,
another outfall alternative would be to install a diffuser on the existing discharge tower.
The existing discharge tower produces a discharge point about mid-depth in the water column,
making the retrofit of a conventional diffuser with lateral discharge arms infeasible from a
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structural strength and support perspective. Given these structural limitations of the existing
infrastructure, it appears that the only viable diffuser concept is a velocity cap retrofitted to the
discharge tower, identical to the one that already exists on the intake tower. A velocity cap
would provide four lateral diffuser ports with rectangular cross section, producing four horizontal
discharge jets. The jets would likely need to be oriented in the cross-shore and along shore
directions, parallel to the walls of the discharge tower. With the velocity cap added, the
discharge cross-sectional area is reduced from its present 346.5 to 225 square feet.
Consequently, discharge velocities will increase from 0.34 feet/second directed vertically
upward for low-flow and stand-alone operations without a velocity cap, to 0.53 feet/seccond
directed horizontally with a velocity cap. For flow augmented stand-alone operations utilizing
152 MGD of source water intake flow rate, discharge velocities will increase from 0.46
feet/second for low-flow without a velocity cap, to 0.70 feet/second with a velocity cap.
As further described in Appendix AC, Supplemental Report on the Effects of a Retrofitted
Diffuser on the Discharge Outfall for the Ocean Desalination Project at Huntington Beach, CA,
the velocity cap diffuser would cause faster dilution of the sea salts beyond 600 feet from the
outfall (far-field), but would result in higher salinities on the seafloor within 600 feet from the
outfall (near-field). The velocity cap diffuser eliminates the concentrated seawater surface boil
and increases the dilution factor at the shoreline from 32 to 1 to 38 to 1. However, these
favorable far-field and inshore effects produced by the diffuser are offset by increased benthic
impacts near the outfall. The velocity-cap diffuser limits the dilution volume to only the lower half
of the water column near the outfall where salinity is highest. Without the velocity cap the
concentrated seawater discharge takes a vertical trajectory toward the sea surface, forming a
surface boil, before subsiding back to the seafloor, passing through the full depth of the water
column in the immediate neighborhood of the outfall, and thereby increasing the near-field
dilution. Therefore, the diffuser would increase the seabed salinity at the base of the outfall
under both the co-located and stand-alone conditions. Because the discharge diffuser produces
mixed results in terms of salinity dispersion, and because the project would not result in
significant impacts related to elevated salinity (see Section 4.10 of the SEIR), the diffuser
discharge alternative does not provide substantial benefits in terms of impact avoidance or
reduction, and is therefore not being further considered.
Alternative Facility Configuration Alternative
As discussed in Chapter 3.1 of the SEIR, since the 2005 REIR was certified and the project
approved, certain circumstances surrounding the project have changed and new information
that was not known and could not have been known at the time that the 2005 REIR was
certified, has become available. The site plan that the 2005 REIR was based on has been
modified at the request of AES to consolidate the construction activities as close together as
possible by shifting the RO building and associated facilities to the north. The revised site plan
(that is addressed as the proposed project in this SEIR) would allow AES to utilize their property
to the fullest extent possible. As a result of the new site plan for the proposed project, and
because the project has been considered and approved by the City of Huntington Beach, the
2005 site plan has been added as the Alterative Facility Configuration to the proposed project.
The operation of the proposed desalination facility would generally remain the same.
As shown in Figure 6-10, Alternative Facility Configuration, in the SEIR this site plan would
result in the construction of the RO building, electrical room, chemical storage area,
administration building, and pretreatment filters would be constructed where the existing fuel oil
storage tank #3 is located and would include the area south of this tank as well (the area
formerly referred to as the southeast fuel oil storage tank). The location of the product water
storage tanks would be located in the northwestern corner of the project site consistent with the
proposed project in this SEIR. All of the building dimensions and equipment specifications would
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be the same as proposed with the project in this document, but would be rearranged to fit
generally within the site boundaries identified in the 2005 REIR.
Impacts associated with the alternative facility configuration would generally be similar to those
identified for the proposed project, and mitigation measures identified for the proposed project
would also be applicable to the alternative. The alternative facility configuration would provide a
less-consolidated site design and reduce AES’ ability to utilize their property to the fullest extent
possible. Therefore, this alternative is not being further considered..
Reduced Facility Size Alternative
The proposed desalination project is currently designed to incorporate RO technology to remove
impurities from seawater to produce approximately 50 MGD (56,000 afy) of potable water for
distribution to local water agencies. One alternative to the proposed project would be to reduce
the output of project water to approximately 25 MGD. The design and operation of the proposed
desalination facility would generally remain the same. However, this alternative would reduce
the size of the facility, the amount of seawater required to produce water, and the amount of
concentrated seawater discharged back into the HBGS outfall.
The 25 MGD alternative would not significantly reduce potential environmental impacts when
compared to the proposed project. In addition, this alternative would result in a substantial
decrease in the amount of desalinated water that could be produced, and thus a substantial
increase in the cost of the desalinated water. Consequently, the 25 MGD alternative would not
achieve the project objectives to provide a sufficient amount of water that would meet the future
water needs projected by Orange County water purveyors, and would reduce overall water
supply reliability that is sustainable and independent of climatic conditions. A discussion of
potential impacts is discussed in the SEIR.
While the Reduced Facility Size alternative may result in reduced impacts in comparison to the
proposed project, the 25 MGD alternative would result in providing water at a cost that would
not be acceptable to Orange County water purveyors, and would not produce a sufficient
amount of desalinated water to meet projected future demand. Implementation of the 25 MGD
alternative would not avoid the project’s identified unavoidable construction related air quality
impact, and would reduce the water quality benefits of the project as proposed. As such, this
alternative is not being further considered..
Environmentally Superior Alternative
The SEIR determined that none of the above alternatives are considered ―environmentally
superior‖ to the proposed project, except for the ―No Project‖ alternative. In this case, the
California Environmental Quality Act (CEQA) requires identification of an ―environmentally
superior‖ alternative from among the other alternatives. Implementation of the project on an
alternative site, while dependent on site-specific variables, is not anticipated to significantly
reduce impacts, as alternative site implementation is expected to result in overall similar
environmental impacts. The ―Alternative Ownership and Operation‖ alternative would result in
exactly the same environmental impacts as the proposed project. A hypothetical reduction in
facility size can be argued to be ―environmentally superior‖, based superficially on the reduction
in facility size and corresponding reduction in traffic, air and noise impacts. However, reducing
facility size and output would not substantially reduce any significant impacts. Other design
options for intake and discharge either do not provide substantial environmental benefits, or
result in greater environmental impacts overall. Consequently, and in accordance with the
mandate of CEQA, the ―Reduced Facility Size‖ alternative is selected as the environmentally
superior alternative in comparison to the proposed project.
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7.0 STATEMENT OF OVERRIDING CONSIDERATIONS
Pursuant to Section 15093 of the State CEQA Guidelines, decision-makers are required to
balance the benefits of a project against its unavoidable environmental risks in determining
whether to approve a project. In the event the benefits of a project outweigh the unavoidable
adverse effects, the adverse environmental effects may be considered ―acceptable‖. The State
CEQA Guidelines require that, when a public agency allows for the occurrence of significant
effects that are identified within the SEIR but are not at least substantially mitigated, the agency
shall set forth in writing the specific reasons the action was supported.
To the extent the significant effects of a project are not avoided or substantially lessened to a
level of insignificance, the City of Huntington Beach, having reviewed and considered the
information contained within the Subsequent Environmental Impact Report for the project, and
having reviewed and considered the information contained within the public record, and having
balanced the benefits of the project against the unavoidable effects which remain, finds such
unmitigated effects to be acceptable in consideration of the following overriding considerations
discussion.
The City finds that all feasible mitigation measures have been imposed to lessen project
impacts to a less than significant level where feasible, and furthermore, that alternatives to the
project are either infeasible because they have greater environmental impacts, do not provide
the necessary benefits of the project, do not eliminate the project’s unavoidable significant air
quality impact, or are otherwise socially or economically infeasible.
The environmental analysis undertaken for the Seawater Desalination Project at Huntington
Beach indicates that, while mitigation measures would be effective in reducing the level of
certain short-term air quality impacts, the project may still result in significant adverse direct and
cumulative impacts to short-term air quality. It should be noted that the project’s unavoidable
adverse impacts would occur under current General Plan designations. In addition, a potential
indirect growth inducing impacts of the project outside of Orange County may occur.
Determination of the specific potential indirect growth inducing effects outside of Orange County
would require speculation that is beyond the scope of the environmental analysis of this project.
The City of Huntington Beach, as lead agency and decision-maker for the project, has reviewed
and considered the information contained in the SEIR prepared for the Seawater Desalination
Project at Huntington Beach and the public record. The City finds that the benefits of the
Project include the following:
The Seawater Desalination Project at Huntington Beach will provide a reliable source
of potable water to Orange County that is sustainable independent of climatic
conditions and the availability of imported water supplies and local groundwater
supplies. The project offers Orange County’s water agencies up to 50 million
gallons per day (MGD) or 56,000 acre-feet of water per year to include in their
portfolio of available water resources. Water conservation efforts have resulted
in successfully stretching the developed water supply, and more gains from
conservation are projected for the future. Still, the California Department of
Water Resources predicts that the South Coast Region (and the entire State) will
face continued water shortages. The water produced by the project is an
important drought-proof, renewable supply that will enhance the overall portfolio
of water resources available to Orange County water agencies.
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The Seawater Desalination Project at Huntington Beach will provide product water that
meets the requirements of the Safe Drinking Water Act (SDWA) and the
California Department of Public Health (CPDH).
The Seawater Desalination Project at Huntington Beach will reduce the salt imbalance
of current imported water supplies by providing a potable water source with lower
salt loads for blending with existing supplies.
The Seawater Desalination Project at Huntington Beach will remediate the subject site
of on site contaminants resulting from approximately 35 years of use as a fuel oil
storage facility thereby protecting the health and safety of those in the
surrounding community.
The Seawater Desalination Project at Huntington Beach will create ecosystem and
biological resources benefits that may accrue due to decreased pressures on
existing water sources. The project could provide operational flexibility for the
management of the Orange County Groundwater Basin. The project will also
replace imported supplies transported from Northern California.
The Seawater Desalination Project at Huntington Beach will reduce demands on the
existing imported water system. Southern California could not exist without its
extensive imported water supply system. The Metropolitan Water District of
Southern California (―MWD‖), together with many local water agencies, operates
numerous water facilities to transport, store and recycle water supplies to meet
the needs of Orange County and the surrounding Southern California region.
Given the announced cutbacks of water supply and the continuing environmental
water demands on the State Water Project in Northern California, the water
produced by the Seawater Desalination Project at Huntington Beach will be
dedicated by Orange County water agencies to replacing existing water supplies
for current Orange County residents and future generations.
The Huntington Beach Desalination Project will result in an equal demand reduction on
both the Municipal Water District of Orange County (MWDOC) and Metropolitan
Water District of Southern California’s (MWD) imported water supplies. This will
allow MWD, on a long-term average basis, to reduce its need for expanded
transfers and exchanges. Likewise, MWDOC will reduce its need for marginal
supplies including transfers, due to the production of 56,000 acre feet of locally
supplies annually by the Huntington Beach project.
The Seawater Desalination Facility will include a voluntary Energy Minimization and
Greenhouse Gas Reduction Plan that incorporates the offset of imported water
and results in a net carbon neutral water facility.


The Seawater Desalination Project at Huntington Beach will provide monitoring
of the Pacific Ocean water in the vicinity of the HBGS intake pipeline located
offshore from Huntington Beach.



The Seawater Desalination Project at Huntington Beach will serve high quality
desalinated water through portions of the City distribution system and assist in
drought proofing the City’swater supply.
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The Seawater Desalination Project at Huntington Beach will provide the City with
the direct acquisition of 3 MGD of locally controlled, high quality, drought-proof
drinking water at a discounted rate of the cost of imported water.



The Seawater Desalination Project at Huntington Beach will provide the City with
an option to obtain an additional 4 MGD of water during a water supply
emergency.



The Seawater Desalination Project at Huntington Beach will improve the
aesthetics of the area through the demolition of three unused 40-foot high fuel
storage tanks and replacing them with lower profile, modern, and more attractive
structures.



The Seawater Desalination Project at Huntington Beach will install perimeter
improvements including a 10 foot (Edison) to 20 foot (Newland) landscape
planter and an eight foot high wall along the project’s street frontage for an
overall cohesive appearance with the HBGS facility along Newland Street.



The Seawater Desalination Project at Huntington Beach will improve the
circulation in the area through the dedication and improvement of additional rightof-way along Edison Avenue.



The Seawater Desalination Project at Huntington Beach will provide a new
source of long term annual property tax revenue for the city, especially the
redevelopment zone located in the South East area of the City.



The Seawater Desalination Project at Huntington Beach will provide a new
source of long term annual revenue for the City from the Franchise Agreement.



The Seawater Desalination Project at Huntington Beach will provide a new
source of revenue from the lease/sale of currently unused property acquired by
the City for a future water storage tank, while protecting the City’s ownership
interest in the tank site property.



The Seawater Desalination Project at Huntington Beach will provide higher water
pressure in a portion of City’s distribution system, thereby allowing the City to
realize a cost savings.



Construction of Seawater Desalination Project and delivery system will allow the
City to avoid tens of millions of dollars in water infrastructure capital costs and
long-term maintenance and operating expenses



The Seawater Desalination Project at Huntington Beach will provide these
benefits at no cost to the taxpayers.

Based on this Statement of Findings of Facts and on all of the evidence presented, the City of
Huntington Beach finds that the benefits of the Seawater Desalination Project at Huntington
Beach (as described above) outweigh the adverse short-term air quality impacts associated with
the construction of project and the possible indirect growth inducing impacts of the project
outside of Orange County (as described in Section 5.0 of this Statement of Findings of Facts).
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1 INTRODUCTION AND EXECUTIVE SUMMARY
1.1

Executive Summary

This report was prepared in support of the proposed amendment to the Water Quality Control
Plan for Ocean Waters of California (Ocean Plan) to address desalination facility intakes, brine
discharges, and incorporate other non-substantive changes. The Desalination Amendment
described here is intended to protect ocean water quality and marine life from those impacts
associated with the construction and operation of seawater desalination facilities. Desalination
facilities produce freshwater by removing salts from brackish or saltwater for municipal,
industrial, or other uses. Although desalination provides an important alternative source of
potable water, surface water intakes and discharges associated with facilities that desalinate
seawater can have significant impacts on aquatic life-related beneficial uses.
The purpose of this document is to present the Desalination Amendment as well as the basis for
and rationale applied in the development and analysis of the amendment, and other alternatives
considered in accordance with the California Water Code (Water Code) and California
Environmental Quality Act (CEQA). The Desalination Amendment, if adopted, would establish a
uniform statewide approach for protecting beneficial uses of ocean waters from degradation due
to seawater intake and discharge of brine wastes from desalination facilities. The Desalination
Amendment (see Appendix A of the Staff Report with SED) contains four primary components
intended to control potential adverse impacts to marine life associated with the construction and
operation of desalination facilities as described below.







Clarify the State Water Board’s authority over desalination facility intakes and discharges
Provide direction to the regional water boards regarding the determination required by
Water Code section 13142.5, subdivision (b) for the evaluations of the best available
site, design, technology, and mitigation measures feasible to minimize the intake and
mortality of all forms of marine life at new or expanded desalination facilities.
A narrative receiving water limitation for salinity applicable to all desalination facilities to
ensure that brine discharges to marine waters meet the biological characteristics
narrative water quality objective and do not cause adverse effects to aquatic life
beneficial uses.
Monitoring and reporting requirements that include effluent monitoring, as well as
monitoring of the water column bottom sediments and benthic community health to
ensure that the effluent plume is not harming aquatic life beyond the brine mixing zone.

The Desalination Amendment, if adopted, would apply intake-related provisions to all new and
expanded seawater desalination facilities that intake state seawater. Discharge requirements
would apply to all desalination facilities. The Desalination Amendment would be implemented
through National Pollutant Elimination System (NPDES) permits or Waste Discharge
Requirements (WDR) issued by the applicable regional water board in consultation with State
Water Board staff.
The process to develop the Desalination Amendment was assisted by the formation of expert
review panels, an interagency workgroup, and extensive stakeholder outreach that provided the
11

State Water Board with many concepts and recommendations to consider in the development of
the proposed amendment. Pursuant to the California Environmental Quality Act (CEQA) (Pub.
Resources Code section 21000 et. seq.), the State Water Board held scoping meetings on June
26, 2007 in San Francisco and again on March 30, 2012 in Sacramento. On March 15, 2011,
the State Water Board adopted the Ocean Plan Triennial Review Work Plan (2011-2013) by
Resolution 2011-0013 directing staff to review high priority issues identified in the work plan,
including desalination facilities and the associated brine disposal, and to make
recommendations for any necessary changes to the Ocean Plan. The State Water Board held a
number of stakeholder meetings and public workshops in 2011 through 2013, to provide an
overview of key amendment issues and to receive feedback on development of the proposed
Desalination Amendment. Staff also convened the interagency working group comprised of
representatives from the regional water boards and other state and federal agencies that met
several times between 2012 and 2015 to review and comment on the proposed Desalination
Amendment.
The State Water Board circulated the draft Desalination Amendment and supporting draft Staff
Report, for public comment on July 3, 2014. A public workshop was held on August 6, 2014 in
Sacramento to provide information on the proposed Desalination Amendment and the draft Staff
Report including the draft SED and to answer questions from the public. On August 19, 2014,
the State Water Board conducted a public hearing to receive comments from public agencies
and members of the public on the proposed Desalination Amendment and draft Staff Report,
including the draft SED. Twenty eight written public comment letters were timely submitted, and
the State Water Board provided written responses to those comments as well as to public
comments received during the workshop and public hearing.
Based on the oral and written comments, the State Water Board revised the proposed
Desalination Amendment and draft Staff Report, including the draft SED. On March 20, 2015,
the State Water Board distributed and posted the proposed final Desalination Amendment and
proposed final Staff Report, including the proposed final SED. The deadline for submission of
written comments on changes to the proposed Desalination Amendments and changes to the
proposed final Staff Report, including the proposed final SED, was April 9, 2015. On March 20,
2015, the State Water Board provided notice to the public that the State Water Board would
consider adoption of the proposed final Desalination Amendment and approval of the proposed
final Staff Report, including the proposed final SED, at its regularly scheduled meeting on May
6, 2015.
Table 1-1: Summary of Environmental Impacts and Mitigation Measures.
SECTION

12.4.1

IMPACT

AESTHETICS
Impact 1: Construction activities related to
the installation of intake and outfall
structures may have a substantial adverse
effect on a scenic vista.
Impact 2: Construction activities related to

MITIGATION MEASURES

Mitigation Measure 1: Limit construction to spring,
fall, and winter weekdays to avoid disrupting
recreational, pleasure boating or site-seeing
activities associated with the summer tourist
season.
Mitigation Measure 2: See Mitigation Measure 1
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the installation of intake and outfall
structures may substantially degrade the
existing visual character or quality of the
site and its surroundings.
Impact 3: Permanent infrastructure (i.e.,
pumps, power supply, and piping) may
have a substantial adverse effect on a
scenic vista.

Impact 4: Permanent infrastructure (i.e.,
pumps, power supply, and piping) may
substantially degrade the existing visual
character or quality of the site and its
surroundings.
SECTION

12.4.2

IMPACT

Air Quality
Impact 5: Construction activities related to
the installation of intake and outfall
structures may have the potential to
conflict with or obstruct implementation of
an applicable air quality plan.

Mitigation Measure 3:
 Install power supply and piping below
ground;
 Install pumping stations in utility vaults or site
them outside of where public or recreational
uses are anticipated.
Mitigation Measure 4: See Mitigation Measure 3

MITIGATION MEASURES

Mitigation Measure 5:
 To minimize emissions from all internal
combustion engines
o Where feasible, use equipment powered
by sources that have lowest emissions, or
powered by electricity
o Utilize equipment with smallest engine
size capable of completing project goals to
reduce overall emissions
o Minimize idling time and unnecessary
operation of internal combustion engine
powered equipment
 For diesel powered equipment
o Utilize diesel powered equipment meeting
Tier 2 or higher emissions standards to
the maximum extent feasible.
o Utilize portable construction equipment
registered with the States portable
equipment registration program
o Utilize low sulfur diesel fuel and minimize
idle time
o Ensure all heavy duty diesel powered
vehicles comply with state and federal
standards applicable at time of purchase.
o Utilize diesel oxidation catalyst and
catalyzed diesel particulate filters or other
approved emission reduction retrofit
devices installed on applicable
construction equipment used during
individual projects.
 To control dust emissions:
o Spray down construction sites with water
or soil stabilizers
13

o
o

Impact 6: Construction activities related to
the installation of intake and outfall
structures may have the potential to
violate air quality standards or contribute
substantially to an existing or project air
quality violation.
Impact 7: Construction activities related to
the installation of intake and outfall
structures may have the potential to result
in considerable net increase of any
nonattainment pollutant for which the
project region is under an applicable
federal or state ambient air quality
standard.
SECTION

12.4.3

IMPACT

Biological Resources
Impact 8: Construction activities related to
the installation of intake and outfall
structures may cause the loss or
modification of sensitive habitat including
habitat for sensitive species.

Cover all hauling trucks
Maintain adequate freeboard on haul
trucks
o Limit vehicle speed in unpaved work areas
o Suspend work during periods of high wind
or
o Install temporary windbreaks
o Use street sweeping to remove dust from
paved roads during earth work
 Monitor on-site air quality in relations to local
agency and Air District standards and
mitigate impacts
 Earthwork in areas known to contain
naturally occurring asbestos.
o Relocate earthwork to avoid geologic
material containing asbestos
o Develop asbestos dust mitigation plan in
accordance with local air quality
management district requirements
o Spray down construction sites with water
or soil stabilizers
o Pre-wet the ground to the depth of
anticipated cuts;
o Suspend grading operations when wind
speeds are high
o Apply water prior to any land clearing; or
o Shake or wash wheels of vehicles leaving
sites
o Cover all exposed piles
Mitigation Measure 6: See Mitigation Measure 5.

Mitigation Measure 7: See Mitigation Measure 5.

MITIGATION MEASURES

Mitigation Measure 8:
 Construction surveys
 Relocation of impacted species
 Consultation with NOAA Fisheries and
CDFW to identify seasonal work windows,
14

Impact 9: Construction activities related to
the installation of intake and outfall
structures may cause the conversion of
riparian or wetland habitat supporting a
variety of resident and migratory species.
Impact 10: Construction activities related
to the installation of intake and outfall
structures may be a cause of disturbance
or interference with fish migration patterns
due to underwater pile-driving noise.
Impact 11: Construction activities related
to the installation of intake and outfall
structures may cause adverse impacts to
migratory bird nesting and feeding habitat.
Impact 12: Construction activities related
to the installation of intake and outfall
structures may cause disturbance of
marine and onshore habitat through
generation of noise and vibration.
SECTION

12.4.4

IMPACT

Greenhouse Gas Emissions
Impact 13: Construction activities related
to the installation of intake and outfall
structures may cause local thresholds of
significance for greenhouse gases.

SECTION

12.4.5

1.2

IMPACT

Hydrology and Water Quality
Impact 14: The operation of subsurface
wells may cause or exacerbate saltwater
intrusion into freshwater aquifers.
Impact 15: The operation of subsurface
wells may alter groundwater flow to
freshwater aquifers and wells.

avoidance technology and required
monitoring
 Obtaining Clean Water Act 404 permit from
the US Army Corps of Engineers to mitigate
for impacts to wetlands
 Avoidance or replacement of trees greater
than a specific size and at a ratio agreed
upon with local permitting agencies
Mitigation Measure 9: See Mitigation Measure 8

Mitigation Measure 10: Noise abatement

Mitigation Measure 11: Exclusion buffers and
postponement of activities till after nests have
been vacated
Mitigation Measure 12: See Mitigation Measure
10

MITIGATION MEASURES

Mitigation Measure 13: See Mitigation Measure 5

MITIGATION MEASURES

Mitigation Measure 14:
 Relocate wells
 Reduce pumping rate
Mitigation Measure 15: See Mitigation Measure
14

Purpose

This report was prepared by the State Water Resources Control Board (State Water Board) staff
to support the proposed amendment to the Water Quality Control Plan for Ocean Waters of
California (Ocean Plan) that would address Desalination Facility Intakes, Brine Discharges, and
Incorporate Other Nonsubstantive Changes (Desalination Amendment). The proposed
Desalination Amendment described here are intended to protect ocean water quality and all
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forms of marine life from those impacts associated with seawater desalination facility intakes
and discharges. Desalination facilities produce freshwater by removing salts from brackish or
saltwater for municipal, industrial, or other uses. Although desalination provides an important
alternative source of potable water, surface water intakes and discharges associated with
facilities that desalinate seawater can have significant impacts on aquatic life-related beneficial
uses. For the purpose of this document, “beneficial uses” refers to the beneficial uses of ocean
waters of the State, defined as:
“I. BENEFICIAL USES

A. The beneficial uses of the ocean* waters of the State that shall be protected include
industrial water supply; water contact and non-contact recreation, including aesthetic
enjoyment; navigation; commercial and sport fishing; mariculture*; preservation and
enhancement of designated Areas* of Special Biological Significance (ASBS); rare and
endangered species; marine habitat; fish migration; fish spawning and shellfish*
harvesting.”
The purpose of this document is to describe the Desalination Amendment as well as the
rationale and factors considered in the development and analysis of those amendments, and
other alternatives considered in accordance with the California Water Code (Water Code) and
California Environmental Quality Act (CEQA).
The Desalination Amendment addresses potentially adverse impacts of seawater intakes and
brine discharges on aquatic life and other beneficial uses of California’s ocean waters. The
Desalination Amendment includes:








The applicability of the proposed requirements.
Implementation procedures for conducting Water Code section 13142.5, subdivision (b)
(hereafter 13142.5(b)) evaluations of the best available site, design, technology, and
mitigation measures feasible to minimize the intake and mortality of all forms of marine
life at new or expanded desalination facilities.
A narrative receiving water limitation for salinity applicable to all desalination facilities to
ensure that brine discharges to ocean waters do not cause adverse effects to aquatic life
beneficial uses.
Procedures for applying for regional water board approval of an alternative intake
screening technologies, brine disposal methods, or receiving water limitation for salinity.
Monitoring and reporting requirements.

Appendix A of this document is the Ocean Plan with the implementation provisions for
desalination facilities inserted in chapter III.M, the revisions to Table 2 that address the point of
compliance with the Table 2 effluent limitations for facilities that commingle brine, the
conforming changes in section 10.1 in Appendix III that address salinity monitoring from pointsource discharges, and non-substantive changes in the Ocean Plan. All changes are reflected
in blue strikethrough or double underline.
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2 SEAWATER DESALINATION IN CALIFORNIA
2.1

Desalination Process

Although desalination may use surface water, groundwater, or municipal water as the source
water, the scope of the Desalination Amendment is limited to seawater. Seawater is salt water
that is in or from the ocean. For the purposes of chapter III.M of the Desalination Amendment,
seawater includes tidally influenced waters in coastal estuaries and lagoons and underground
salt water beneath the seafloor, beach, or other contiguous land with hydrologic connectivity to
the ocean. In a desalination facility, seawater is pumped from a surface or subsurface intake
into the desalination facility. To prevent fouling and damage of the reverse osmosis (RO)
membranes, pretreatment of the seawater water is typically necessary to remove organic
matter, inorganic particulates, colloids, oils, and other suspended solids. Most existing and
planned desalination facilities in California rely on RO as part of the treatment process to
remove remaining salts and other compounds from the source water. The prevalence of RO is
due to this technology’s higher energy efficiency compared with other or older technologies,
such as thermal desalination, used in countries surrounding the Persian Gulf and the Gulf of
Oman. (Elimelech et al. 2011) RO technology uses membranes to separate large molecules,
dissolved salts, and other ions from source water by applying directional pressure. The
resulting desalinated water then undergoes additional treatment to be made suitable for human
consumption, municipal use, irrigation, industrial use, or groundwater replenishment.
Brine is generated as a byproduct of the desalination process. The concentrated brine is
typically discharged as a waste back into the ocean if the facility is situated near the coast.
Brine wastes may also be discharged deep underground, into percolation ponds, pumped to a
Wastewater Treatment Plant (WWTP), or commingled with industrial or municipal wastewater to
provide dilution prior to discharge. As production efficiency improves and desalination
technologies advance, it is possible that some facilities will significantly reduce or eliminate
brine discharges. However, even if production efficiency reaches 100 percent (i.e., 100 percent
freshwater production and no brine discharge), the salts and other formerly dissolved
components in the seawater will need to be disposed.

2.2

Impacts to Aquatic Life Related Beneficial Uses

The intake of seawater for desalination can harm aquatic life beneficial uses. Intakes that bring
water into desalination facilities may directly harm aquatic organisms by entrainment or
impingement. Entrainment occurs when organisms are drawn in with the source water and
transported into the system. In the context of desalination intakes, organisms may be trapped
or entrained in the source water as it is drawn into the facility for processing. Studies have
shown that organisms do not survive entrainment. (U.S. EPA 2011; Pankratz 2004) Mortality
via entrainment occurs as a result of shearing and compressive forces within pumps, exposure
to high pressures and temperature occurring during processing, and osmotic shock from
exposure to significantly higher salinities during processing and discharge. Entrainment
typically affects smaller organisms in the water column such as algae, plankton, fish and
invertebrate larvae (e.g. shellfish), and eggs.
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Organisms may also become impinged (trapped) against intake screens by the flow of water
being drawn into the facility. Impingement typically involves adult aquatic organisms.
Organisms may be able to survive impingement on intake screens or fish return systems, but
some impingement survival statistics indicate 24-hour survival rates of less than 15 percent for
some juvenile fish. (Pankratz 2004) Juvenile and adult fish able to dislodge themselves from
the screens may experience stress or bodily damage. Organisms like sea jellies and other
planktonic organisms cannot swim away and will most likely die on the screens.
Few impingement and entrainment studies are available at existing desalination facilities in
California, although there are some impingement and entrainment studies on cooling water
intakes, which function in a similar way. These studies estimated that, on average, from 2000 to
2005, 19.4 billion fish larvae were entrained at intakes withdrawing from 78 to 2,670 million
gallons per day (MGD). (SWRCB 2013) During the same time period, approximately 2.7 million
fish (84,250 pounds) annually were impinged at power plants, along with marine mammals and
sea turtles. (SWRCB 2013) No direct estimates exist for the amount of invertebrate larvae,
zooplankton, or phytoplankton entrained within this same period, although the numbers are
likely orders of magnitude larger (on a per organism basis) based on the relative abundance of
plankton in seawater compared to fish larvae.
In addition to impacts from the intake of ocean water, the discharge from a desalination facility
can also impair beneficial uses. The salinity of ocean water near the surface in California
ranges from 33-34 parts per thousand (ppt). (Lynn 1966) Brines generated from desalination
facilities may be twice the salinity of ocean waters. Brine is typically discharged into coastal
waters through either a brine-specific outfall or as part of a larger effluent stream from a WWTP
or power generating facility. Concentrated brine can behave differently than traditional effluent
plumes because of greater density. The increased density can cause the plume to sink and
spread on the seafloor instead of mixing with the surrounding water. (Roberts et al. 2012)
Bottom-dwelling marine life can thus have increased exposure to the brine and other potentially
toxic constituents, which may have deleterious effects. Neutral or buoyant brine plumes that
stay suspended in the water column may cause osmotic shock to organisms exposed to poorlymixed plume water. Lab and field studies have shown the potential for acute and chronic
toxicity and small-scale alterations to community structure after being exposed to concentrations
of brine near discharge sites. (Roberts et al. 2010) Laboratory studies conducted by the
University of California at Davis, Department of Environmental Toxicology at Granite Canyon,
reported effects in some indigenous species at concentrations of only two to four ppt above
background seawater. (Phillips et al. 2012)

2.3

Existing Facilities

Table 2-1 and Figure 2-1 show the eleven small existing desalination facilities situated on the
coast of California (pilot projects and test facilities in California are not included). Many operate
intermittently when existing water supplies need to be supplemented. Currently active
desalination facilities have a combined production capacity of approximately 6.1 MGD. The
largest continuously operating desalination facility is located at the Diablo Canyon Nuclear
Power Plant. This facility is capable of producing 0.576 MGD that is used for the power plant’s
operational needs. (Cooley and Donnelly 2012)
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Table 2-1 Desalination facilities located on the California Coast. The Station IDs
correspond with their location on the map in Figure 2-1. (Modified from Cooley et al. 2006)
Station
ID
1
2
3

Operator

Purpose

Monterey Bay
Aquarium
Marina Coast
Water District
Duke Energy, Moss
Landing

Aquarium
visitor use
Municipal/
domestic
Industrial
processing
Municipal/
domestic
Municipal/
domestic
Industrial
processing
Industrial
processing
Industrial
processing
Municipal/
domestic
Municipal/
domestic
Municipal/
domestic

4

Sand City

5

City of Morro Bay

6

Duke Energy

7

Pacific Gas &
Electric (PG&E)

8

Chevron USA

9

City of Santa
Barbara

10

U.S. Navy

11

Southern California
Edison (SCE)

Ownership

Production
Capacity
(MGD)

Status

Non-profit

0.04

Active

Public

0.3

Temporarily idle

Private

0.5

Active

Public

0.3

Active

Public

0.6

Intermittent use

Private

0.4

Not known

Private

0.6

Not known

Private

0.4

Active

Public

2.8-8.9

Temporarily idle

U.S. Navy

0.02

Not known

Public

0.2

Inactive
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Figure 2-1 Existing coastal desalination facilities in California.
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2.4

Proposed Facilities

At this time, there are 15 seawater desalination plants proposed for development along the
California coast, with a combined production capacity of 250 to 370 MGD. (Cooley and
Donnelly 2012; Table 2-2 below) The 15 facilities all propose to use RO technology, and range
in production capacity from 0.5 to 150 MGD product water (using 1 to 300 MGD source water1).
Five of the projects are small and would each produce less than 5 MGD. Seven plants would
each produce 5 to 25 MGD. Three of the proposed facilities are large and would each produce
50 to 150 MGD of fresh water. The combined capacity from these plants is enough to supply 5
to 7 percent of the average urban water demand in California, based on water use data from
2000 to 2005. (CDWR 2009)
Planned facilities are being considered in Camp Pendleton, Oceanside, Dana Point, Huntington
Beach, Redondo Beach/ El Segundo, Oceano, Cambria, Monterey, Santa Cruz, Moss Landing,
and in the San Francisco Bay area, with the largest of the proposed plants located in Southern
California (Figure 2-2). Construction is underway at the Carlsbad Desalination Project, which
will, at completion, be capable of producing 50 MGD of potable water. The facility is expected
to begin producing desalinated water in 2016, and may supply up to seven percent of San
Diego County’s water supply. (SDCWA 2009) Locations of these facilities are shown in Figure
2-2.

1

In general, most desalination facilities are designed to intake twice the amount of ocean water as their rated production capacity.
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Table 2-2 Proposed coastal desalination facilities as of 2014. The Station IDs correspond
with their location on the map in Figure 2-2. (Modified from Cooley and Donnelly 2012)
Station
ID

Project Partners

Location

Production
Capacity
(MGD)

Intake

Brine
Discharge

1

Bay Area Regional
Desalination Project

Contra Costa,
Oakland, or
San Francisco

25

Surface

Commingled
with
wastewater

Unknown

5

Undetermined

Undetermined

Santa Cruz

2.5 to 4.5

Undetermined

Commingled
with
wastewater

2

3

California Water
Service Company
City of Santa Cruz,
Soquel Creek
Water District

4

DeepWater, LLC

Moss Landing

25

Surface

Commingled
with cooling
water

5

People's
Water Desal Project

Moss Landing

10

Surface

Surface

6

Ocean View Plaza

Monterey

0.25

Subsurface

Surface

7

Monterey Peninsula
Water Management
District

Monterey

2

Undetermined

Undetermined

8

Monterey Peninsula
Water Supply Project

North Marina

9.6

Subsurface

Commingled
with
wastewater

9

Cambria Community
Services District

Cambria

0.6

Subsurface

Subsurface

10

Oceano Community
Services District

Oceano

2

Subsurface

Commingled
with
wastewater

11

West Basin Municipal
Water District

Redondo
Beach

18

Undetermined

Surface

12

Huntington Beach
Desalination Project

Huntington
Beach

50

Surface

Surface

13

South Coast
Water District

Dana Point

15

Subsurface

City of Oceanside
Carlsbad Desalination
Project

Oceanside

5 to 10

Subsurface

Commingled
with
wastewater
Undetermined

Carlsbad

50

Surface

Surface

San Diego County
Water Authority

Camp
Pendleton

50 to 150

Undetermined

Surface

14
15
16

22

Figure 2-2. Proposed desalination facilities in California as of 2014.
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3 CALIFORNIA OCEAN PLAN
3.1

Content and Organization

The Ocean Plan establishes water quality objectives for California’s ocean waters and provides
the basis for regulation of wastes discharged into the California’s coastal waters. The State
Water Board adopts the Ocean Plan, which has regulatory effect and also applies to other
agencies unless they have statutes to the contrary. The State Water Board and six coastal
Regional Water Quality Control Boards (regional water boards) interpret and implement the
Ocean Plan. The Ocean Plan is typically implemented through National Pollutant Discharge
Elimination System (NPDES) permits issued by the regional water boards for all discharges into
ocean waters of the State. Waste Discharge Requirements (WDR) regulate point source
discharges into surface water and groundwater, therefore, all NPDES permits are also WDR’s.
The 2012 Ocean Plan contains three chapters that describe beneficial uses to be protected,
water quality objectives, and a program of implementation necessary for achieving water quality
objectives. (SWRCB 2012)

3.2

Applicability to desalination facility intakes and discharges

There are only a few provisions in the Ocean Plan that protect aquatic life from impacts
associated with seawater intakes. Chapter III.E.4 of the Ocean Plan limits waste discharges
within an Area of Special Biological Significance (ASBS), a subset of SWQPA. Within ASBSSWQPAs, only limited-term activities are permissible, provided that the activity will not degrade
background water quality or result in water quality lower than that necessary to protect
beneficial uses. Chapter III.E.5 includes provisions that address seawater intakes within those
areas designated as SWQPA – General Protection. These provisions include:
“(b) Implementation provisions for existing seawater intakes
(1) Existing permitted seawater intakes must be controlled to minimize entrainment and
impingement by using best technology available. Existing permitted seawater intakes
with a capacity less than one MGD are excluded from this requirement.”
“(d) Implementation Provisions for New Discharges
(2) Seawater intakes
No new surface water seawater intakes shall be established within an SWQPA-General
Protection. This does not apply to sub-seafloor intakes where studies are prepared
showing there is no predictable entrainment or impingement of marine life.”
Discharges from desalination facilities would be regulated under the Ocean Plan in the same
way as other industrial discharges of waste. Some desalination facility discharge permits
require salinity monitoring and some permits include salinity limitations. The regional water
boards determine the salinity limitations based on facility-specific modeling of the zone of initial
dilution. However, there are no existing water quality objectives or effluent limitations for salinity
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in the Basin Plans or Ocean Plan. Thus, permit writers are left to regulate discharges using
their best professional judgment.
Because the Ocean Plan currently lacks provisions to ensure adequate, consistent protection of
beneficial uses of ocean waters from the effects associated with desalination facility intakes and
discharges, State Water Board staff proposes the Desalination Amendment to Chapter III.M of
the Ocean Plan, presented in Appendix A.
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4 PROJECT SUMMARY
4.1

Project Title

This Project is titled “An Amendment to the Water Quality Control Plan for Ocean Waters of
California to address Desalination Facility Intakes, Brine Discharges, and to Incorporate Other
Non-substantive Changes,” and is referred to as the Desalination Amendment.

4.2

Project Description

The Desalination Amendment, if adopted, would establish a uniform approach for protecting
beneficial uses of ocean waters from degradation due to seawater intake and discharge of brine
wastes from desalination facilities. The Desalination Amendment would protect and maintain
the highest reasonable water quality possible for the use and enjoyment of the people of the
state while supporting the use of ocean water as an alternative source of water supply. The
Desalination Amendment contains four primary components intended to control potential
adverse impacts to all forms of marine life associated with desalination facility intakes and brine
discharges as described below.
1. Clarify the State Water Board’s authority over desalination facility intakes and discharges
2. Provide direction to the regional water boards regarding the determination required by
Water Code section 13142.5, subdivision (b) (hereafter 13142.5(b)) for the evaluations
of the best available site, design, technology, and mitigation measures feasible to
minimize the intake and mortality of all forms of marine life at new or expanded
desalination facilities.
3. A narrative receiving water limitation for salinity applicable to all desalination facilities to
ensure that brine discharges to marine waters meet the biological characteristics
narrative water quality objective2 and do not cause adverse effects to aquatic life
beneficial uses.
4. Monitoring and reporting requirements.
The Desalination Amendment, if adopted, would apply intake-related provisions to all new and
expanded desalination facilities that intake state ocean waters. Discharge requirements would
apply to all desalination facilities. The Desalination Amendment would be implemented through
a NPDES permits or WDR issued by the applicable regional water board in consultation with
State Water Board staff.

4.3

Project Goals

The Desalination Amendment has the following primary goals:
1) Provide a consistent statewide approach for minimizing intake and mortality of all forms
of marine life, protecting water quality, and related beneficial uses of ocean waters.
Meeting this goal will address the need for a uniform statewide approach for controlling
adverse effects of desalination facilities that are not currently addressed in the Ocean
2

The 2012 Ocean Plan Section II. E (biological characteristics water quality objective) requires that, “marine communities,
including vertebrate, invertebrate, and plant species, shall not be degraded.” (SWRCB 2012)
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Plan or the Statewide Water Quality Control Policy on the Use of Coastal and Estuarine
Waters for Power Plant Cooling (Once-Through Cooling [OTC] Policy).
2) Support the use of ocean water as a reliable supplement to traditional water supplies
while protecting beneficial uses.
3) Promote interagency collaboration for siting, design, and permitting of desalination
facilities and assist the State and regional Water Boards (Water Boards) in regulating
such facilities.

4.4

Necessity and Need for Project

Population growth in California combined with extended droughts and dwindling local water
supplies have increased the demand for reliable sources of water. As a result, many water
providers are either planning for or considering desalination to supplement traditional water
supplies in water management portfolios. As described in section 3.2 of this document, there
are few existing provisions in the Ocean Plan that specifically protect beneficial uses from the
potential impacts associated with desalination facility intakes and discharges. Additionally, the
Ocean Plan does not have implementation provisions for the water quality objective in chapter
II.E.1 that would address the degradation of marine communities as the result of desalinationrelated activities. At desalination facilities, stress, injury, or mortality to marine life may result
from:





Construction of the facility
Impingement against intake screens
Entrainment through the desalination facility intakes
Discharge of high salinity brines to the receiving water

If the Desalination Amendment is not adopted, the coastal regional water boards will continue to
permit new or expanded facilities using best professional judgment on a case by case basis.
Evaluation of the technical and biological issues related to reducing impacts from desalination
facility intakes and discharges is complex and requires significant resources, particularly when
done on a case by case basis. Sufficient resources or subject expertise may not be available at
each regional water board. These challenges can lead to varying decision criteria and different
conclusions regarding the most appropriate requirements for desalination facilities.
The State Water Board considered the need to regulate desalination facilities and brine disposal
in its California Ocean Plan Triennial Review Workplan 2011- 20133. The State Water Board
identified the project as a high priority, and planned for adoption of a narrative water quality
objective for salinity, limits on impingement and entrainment of organisms from desalination
intakes, and an implementation policy. The Workplan further identified plans for a limitation on
in-plant dilution of brine prior to discharge. Comments submitted as part of the Triennial Review
Workplan process and through later scoping and stakeholder meetings raised concerns with
adoption of a water quality objective for salinity, as well as other aspects of the previously
identified approach.
3

Resolution 2011-0013, adopted March 15, 2011.
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The project goals set forth in section 4.3 above reflect issues and concerns identified through
the State Water Board’s public outreach process, informed by the Water Board’s central
objective of protecting beneficial uses of waters and attaining the highest water quality which is
reasonable, considering all demands to be made on those waters. In addition, the State Water
Board seeks to ensure an efficient approach to permitting desalination facilities to address
needed water supplies, while carrying out its legislative mandate to require that seawater
intakes utilize the best available site, design, technology and mitigation measures feasible to
minimize intake and mortality of all forms of marine life.
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5 WATER QUALITY PLANNING REQUIREMENTS AND PROCESSES
5.1

Federal Clean Water Act

The Clean Water Act (CWA) is the primary federal water pollution control statute. The State
Water Board is designated as the State Water Pollution Control Agency for all purposes under
the CWA. The CWA also creates the basic structure under which point source discharges of
pollutants are regulated and establishes the statutory basis for the NPDES permit program.

5.2

Porter-Cologne Water Quality Control Act

The Porter-Cologne Water Quality Control Act (Porter-Cologne) is the primary water quality law
in California. The California legislature has assigned the responsibility for protecting and
enhancing water quality in California to the State Water Board and the nine regional water
boards. Porter-Cologne addresses two primary functions: water quality control planning, and
waste discharge regulation. In adopting Porter-Cologne, the State Legislature directed that
California’s waters, “shall be regulated to attain the highest water quality which is reasonable,
considering all demands being made and to be made on those waters and the total values
involved, beneficial and detrimental, economic and social, tangible and intangible” (§ 13000).
Porter-Cologne is administered regionally, within a framework of statewide coordination and
policy. The State Water Board provides state-level coordination of the water quality control
program by establishing statewide policies and plans for the implementation of state and federal
laws and regulations. The regional water boards adopt and implement Regional Water Quality
Control Plans (Basin Plans) that recognize the unique characteristics of each region with regard
to water quality, actual and potential beneficial uses, and water quality problems. State Water
Board staff oversees and guides the regional water boards through adoption of statewide water
quality control plans and policies.
The State Water Board is authorized under Water Code section 13170 to adopt Water Quality
Control Plans in accordance with the provisions of Water Code section 13240 (all further
statutory references are to the Water Code unless otherwise indicated). State plans supersede
Basin Plans for the same waters (§ 13170). The Ocean Plan which is specifically required by
section 13170.2 provides the basis for regulation of wastes discharged into the state’s coastal
waters by establishing beneficial uses and narrative and numeric water quality objectives to
protect all ocean waters of California and prescribing programs to implement those objectives,
together with the State's Antidegradation Policy. (SWRCB 1968) The implementation program
includes limitations on waste discharge, requirements for monitoring and compliance
determination, and applies to both point and non-point source discharges.
The State Water Board must follow state and federal procedural requirements for public
participation including approval by the state Office of Administrative Law when amending the
Ocean Plan. Substantive amendments are also subject to the regulations for implementing the
California Environmental Quality Act of 1970, as discussed below. Additionally, while the
proposed action does not include establishing new or revised water quality objectives, the
proposed receiving water limits are similar enough in function that the State Water Board has
determined it appropriate to consider the Porter Cologne section 13241 factors, which include:
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a. Past, present, and probable future beneficial uses of water.
b. Environmental characteristics of the hydrographic unit under consideration, including the
quality of water available thereto.
c. Water quality conditions that could reasonably be achieved through the coordinated
control of all factors which affect water quality in the area.
d. Economic considerations.
e. The need for developing housing within the region.
f. The need to develop and use recycled water.

5.3

California Environmental Quality Act

The State Water Board must comply with the procedural and substantive requirements of CEQA
when proposing to amend water quality control plans and policies. (Pub. Resources Code. §
21000 et seq.) CEQA authorizes the Secretary for Natural Resources to certify that state
regulatory programs meeting certain environmental standards are exempt from the majority of
the procedural requirements of CEQA, including the preparation of a separate environmental
impact report (EIR), negative declaration, or initial study. (Cal. Code. of Regs., tit. 14, §15251,
subd., (g)) The Secretary for Natural Resources has certified as exempt the State Water Board
adoption or approval of standards, rules, regulations, or plans to be used in the Basin/208
Planning program for the protection, maintenance, and enhancement of water quality in
California. (Cal. Code. of Regs., tit. 23, §§ 3775 – 3781) This exemption includes the State
Water Board’s process to adopt this Desalination Amendment. Under this exemption, the State
Water Board must still comply with CEQA’s goals and policies, including the policy of avoiding
significant adverse effects on the environment where feasible. (Cal. Code. of Regs., tit. 14, §
15250) In addition, the State Water Board must also evaluate environmental effects, including
cumulative effects; consult with other agencies; conduct early public consultation and review;
respond to comments on the draft environmental document; adopt CEQA findings; and provide
for mitigation monitoring and reporting, as appropriate.
The CEQA Guidelines provide for the use of a “substitute document” by State agencies with
certified Programs. (Cal. Code. of Regs., tit. 14, § 15252) State Water Board regulations (Cal.
Code. of Regs., tit. 23, § 3777) require that Draft Substitute Environmental Documentation
(SED) be prepared for a certified regulatory program. The Draft SED must include:
1. A written report prepared for the board that contains a brief description and an
environmental analysis of the proposed project;
2. An identification of any significant, or potentially significant, adverse environmental
impacts of the proposed project;
3. An analysis of reasonable alternatives to the project;
4. An analysis of mitigation measures that would avoid or reduce any significant, or
potentially significant, adverse environmental impacts;
5. An environmental analysis of the reasonably foreseeable methods of compliance;
6. A completed Environmental Checklist; and
7. Other documents the State Water Board may decide to include.
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Accordingly, State Water Board staff has prepared this Staff Report, including SED for the
adoption of the Desalination Amendment. The Staff Report and the associated administrative
record fulfill the requirements of SED.
CEQA (Pub. Res. Code, § 21083.9) also requires state agencies to engage the stakeholders
and public agencies early in the planning and formulation stages of the project to scope the
range of actions methods of compliance significant impacts and cumulative impacts that should
be analyzed in the study. A scoping meeting for this project was held March 30, 2012 in
Sacramento, California. Public workshops were held on August 22, 2012 and September 23,
2013 in Sacramento, California. Notices and materials for these meetings are available at
http://www.waterboards.ca.gov/water_issues/programs/ocean/desalination/. Additionally, State
Water Board staff held targeted stakeholder outreach meetings in June and July 2013 to solicit
additional feedback on key issues in the Desalination Amendment.
In formulating the Desalination Amendment, State Water Board staff consulted with staff from
the affected regional water boards and staff from the following state agencies: Coastal
Commission, Coastal Conservancy, California Department of Fish and Wildlife (CDFW), Ocean
Protection Counsel, State Lands Commission, Department of Public Health, and Department of
Water Resources.

5.4

California Health and Safety Code Scientific Peer Review

In 1997, section 57004 was added to the California Health and Safety Code (Senate Bill 1320Sher) which requires external scientific peer review of the scientific basis for any rule proposed
by any board, office or department within Cal/EPA. Scientific peer review is a mechanism for
ensuring that regulatory decisions and initiatives are based on sound science. Scientific peer
review also helps strengthen regulatory activities, establishes credibility with stakeholders, and
ensures that public resources are managed effectively. The scientific and technical information
supporting Desalination Amendment underwent external scientific peer review in June of 2014
by the following reviewers: Dr. Ben R. Hodges from University of Texas at Austin, Dr. Lisa A.
Levin from Scripps Institution of Oceanography at University of California San Diego, Dr. E. Eric
Adams from the Massachusetts Institute of Technology, Dr. Bronwyn Gillanders, from the
University of Adelaide, Dr. Robert Howarth from Cornell University, Dr. Nathan Knott, from the
University of Wollongong, and Dr. Scott A. Socolofsky from Texas A & M University. Comments
from peer reviewers and staff responses can be found in Appendix I of this Staff Report with
SED and are posted at the Water Boards website located at:
http://www.waterboards.ca.gov/water_issues/programs/ocean/desalination/

5.5

Expert Review Panels

To ensure the Desalination Amendment adequately address the potential water quality impacts
associated with seawater desalination facilities, State Water Board staff convened a series of
expert panels as described below. Findings and recommendations from these panels are
discussed in greater detail in section 8 of this document.
Expert Review Panel on Impacts and Effects of Brine Discharges (ERP I)- State Water
Board staff established the first panel of experts to discuss issues related to potential
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environmental impacts associated with brine discharges, effective disposal strategies,
models for assessing plume characteristics, evaluation of cumulative water quality impacts
from multiple plumes and appropriate monitoring strategies for brine discharges. The panel
members were: Dr. Philip Roberts (chairman), Dr. Scott Jenkins, Dr. Jeffrey Paduan, Dr.
Daniel Schlenk, and Dr. Judith Weis. The panel met several times to develop
recommendations for the State Water Board. A public meeting was held on December 8-9,
2011. The panel met in February 2012 and a Final Report with their findings and
recommendations was finalized submitted to the State Water Board in March 2012.
Expert Review Panel II on Intake Impacts and Mitigation (ERP II) - State Water Board
staff contracted with the Moss Landing Marine Laboratory to establish an expert panel to
address issues associated with minimizing and mitigating intake impacts from power plants
and desalination facilities. The panel members were Dr. Michael Foster, Dr. Gregor Cailliet,
Dr. James Callaway, Dr. Peter Raimondi, and Mr. John Steinbeck. The panel met on
August 8, 2011 and on November 15, 2011. A public meeting was held March 1, 2012 at
the Moss Landing Marine where panel members presented their recommendations and took
questions and comments from the public on the panel’s Draft Report. The panel members
finalized the report on March 14, 2012 Expert Review Panel on Intakes: Final Report.
Expert Review Panel III on Intake Impacts and Mitigation (ERP III)- The Expert Review
Panel on Intake Impacts and Mitigation was reconvened to address questions raised at a
January 30, 2013 Stakeholder Meeting in Moss Landing Marine Laboratory. State Water
Board staff convened this panel to provide recommendations related to potential effects of
discharge multiport diffusers on marine life and methods for calculating mitigation fee for the
entrainment impacts caused by desalination plant intakes. The panel members were Dr.
Michael Foster, Dr. Gregor Cailliet, Dr. John Callaway, Dr. Kristina Mead Vetter, Dr. Peter
Raimondi, and Dr. Philip Roberts. A Draft Report was submitted to the State Water
Resources Control Board staff. A Final Report was submitted on October 9, 2013.
Information materials and reports from the expert panels is posted at:
http://www.waterboards.ca.gov/water_issues/programs/ocean/desalination/

5.6

Water Board Funded Studies

State Water Board staff commissioned a study by researchers at the University of California at
Davis Marine Pollution Studies Laboratory at Granite Canyon to investigate the ecological
impacts of concentrated brine discharges on benthic communities. The study evaluated the
tolerance of Ocean Plan test species to hyper-saline brines in the laboratory. The findings
discussed in detail in section 8.6 were used to assist staff in the evaluation of ecologically
relevant salinity thresholds for consideration by the State Water Board. In support of the
Desalination Amendment, U.S. EPA funded a study by Abt Associates Inc. of Bethesda,
Maryland to conduct an economic analysis of the Desalination Amendment. This study is
summarized in section 9.
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6 REGULATORY SETTING FOR DESALINATION IN OCEAN WATERS
This section describes state and federal laws and regulations governing the construction and
operation of desalination facility intakes and discharges into ocean waters. Federal law and
implementing regulations address requirements for the location, design, construction, and
capacity of cooling water intake structures such as those associated with power plants or other
industrial facilities requiring water for cooling purposes. However, there are no federal laws or
regulations specific to water intakes such as those for desalination purposes that are not
primarily associated with cooling water. At the state level, discharges from desalination facilities
are regulated through WDRs that may also serve as NPDES permits issued by the Water
Boards. The existing regulatory framework under which water quality impacts associated with
desalination facilities may be addressed is described in the sections below.

6.1

Clean Water Act Requirements Governing Desalination Facilities

CWA sections 402, 316(a), and 316(b) apply to cooling water intakes. CWA section 402
governs the NPDES program, which establishes permitting requirements for point source
discharges to protect receiving waters. CWA section 316(a) specifically addresses thermal
discharges, which could potentially apply to some desalination facilities, particularly those that
commingle brine discharges with cooling water effluent. CWA section 316(b) indirectly applies
to desalination facilities co-located with power plants and other industrial cooling water intakes
insofar as a cooling water intake structure, used to withdraw water for use by both facilities,
must meet the requirements of the federal statute and applicable regulations. Thus, a
desalination facility that collects source water through an existing, operational cooling water
intake associated with a power plant, or certain other types of industrial facilities, may be
required to comply with technology-based standards for minimizing impingement and
entrainment impacts.
For more information about CWA and the NPDES Program, please visit the following link:
http://cfpub.epa.gov/npdes/outreach/training/presentationcwa.cfm
For more information about CWA section 402, please visit the following link:
http://water.epa.gov/lawsregs/guidance/wetlands/section402.cfm
For more information about CWA section 316, please visit the following link:
http://water.epa.gov/lawsregs/lawsguidance/cwa/316b/

6.2

Porter-Cologne Authority over Seawater Intakes

Porter-Cologne directly addresses new or expanded facilities’ industrial use of seawater for
cooling, heating, or industrial processing, which includes desalination. Section 13142.5(b)
states:
“For each new or expanded coastal powerplant or other industrial installation
using seawater for cooling, heating, or industrial processing, the best available
site, design, technology, and mitigation measures feasible shall be used to
minimize the intake and mortality of all forms of marine life.”
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Section 13142.5(b) gives the State Water Board authority to regulate intakes from new or
expanded desalination facilities, in order to ensure that marine life mortality is minimized. The
Porter-Cologne provision is both broader and narrower than CWA section 316(b), which
governs cooling water intake structures. Section 13142.5(b) addresses only new or expanded
facilities, unlike CWA section 316(b), which does not differentiate between new or existing
intakes. The inclusion of mitigation measures as a method to minimize the intake and mortality
of all forms of marine life contrasts with existing case law related to CWA regulation of cooling
water intakes, which does not allow restoration measures as a substitute for best technology
available for minimizing adverse environmental impacts. (Riverkeeper 2007) However, the
Water Code provision specifically cites mitigation as a tool to minimize impacts to all forms of
marine life resulting from industrial intakes. For the purposes of this amendment, staff defines
“all forms of marine life” as including all life stages of all species present in ocean waters.
Additionally, Water Code section 13142.5, subdivision (d) (hereafter Water Code section
13142.5(d)) states:
“Independent baseline studies of the existing marine system should be conducted in the
area that could be affected by a new or expanded industrial facility using seawater in
advance of the carrying out of the development.”
This provision provides the Water Boards the authority to require baseline biological studies for
new or expanded desalination facilities prior to development. These studies could include, but
are not limited to, characterizing the abundance and diversity of marine species prior to using a
screened surface intake or characterizing the benthic community prior to installing a subsurface
intake.

6.3

Porter-Cologne Authority over Discharges

The State has broad authority under Porter-Cologne to regulate waste discharges that could
affect water quality. In 1972, the California Legislature amended Porter-Cologne to provide the
state the necessary authority to implement an NPDES permit program in lieu of a U.S. EPAadministered program under the CWA. Consequently, the state is authorized by the U.S. EPA
to issue NPDES permits within California to point source dischargers of pollutants to navigable
waters. Porter-Cologne requires that the Water Boards issue and administer NPDES permits
such that all applicable CWA requirements are met to ensure consistency with the CWA
requirements. Additional requirements set forth in Porter-Cologne must be at least as stringent
as those required by the CWA. Section 13160 states that the State Water Board is designated
as the State Water Pollution Control Agency for all purposes stated in the CWA and is
authorized to exercise any powers accordingly delegated to the State. Under section 13263,
Porter-Cologne authorizes the Water Boards to prescribe requirements for the discharge wastes
into waters of the state, including brine waste from existing, expanded, and new desalination
facilities.
In California, all discharges of waste are regulated under WDRs, which in California may also
serve as NPDES permits (§ 13374). The regional water boards may also issue WDR permits
for desalination facilities that dispose of brine in locations outside of jurisdictional waters
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covered by the CWA. The WDR Program regulates point discharges that are exempt pursuant
to sub-section 20090 of title 27 and not subject to the Federal Water Pollution Control Act.
WDRs are issued for waste discharges to land, including percolation basins, injection wells, or
other discharges where groundwater quality could be impacted.
As stated in section 6.3 above, the Water Boards may require an owner or operator to conduct
studies on the marine system prior to development. These studies may include but are not
limited to characterizing abiotic factors such as salinity and temperature, and biotic factors such
as species richness, abundance, and diversity. The data from the studies can be used to
evaluate the impacts of a discharge from a new or expanded desalination facility.
6.4

State Water Quality Plans and Policies

6.4.1 Ocean Plan and Desalination
The Ocean Plan focuses on the protection of beneficial uses and meeting water quality
objectives by addressing the discharge of pollutants. The Ocean Plan includes water quality
objectives for bacterial, physical, biological and chemical characteristics; of these objectives, the
most relevant objective is the biological characteristics water quality objective, which requires
that marine communities, including vertebrate, invertebrate, and plant species, shall not be
degraded. However, the Ocean Plan does not include provisions that adequately implement
this objective with regard to desalination activities. The only implementation provision for
desalination facilities is that “Salinity must also be monitored by all point sources discharging
desalination brine as part of their core monitoring program.”
The Ocean Plan can be found at the following link:
http://www.swrcb.ca.gov/water_issues/programs/ocean/docs/cop2012.pdf
6.4.2 Once-through Cooling Water Policy
On May 4, 2010, the State Water Board adopted the OTC Policy. (SWRCB 2013) This Policy
establishes technology-based standards to implement federal CWA section 316(b) in order to
minimize adverse environmental impacts associated with cooling water intake structures on
marine and estuarine life. The Policy currently applies to 13 existing power plants (including
one nuclear plant) that use once-through cooling and have the ability to withdraw nearly 15
billion gallons per day from the State’s coastal and estuarine waters. The Policy identifies
closed-cycle wet cooling as best available technology, and requires existing permit holders to
either reduce intake flow and velocity or reduce impacts to aquatic life comparably by other
means. The Policy is implemented through both NPDES permits and an adaptive management
strategy by which a multi-agency advisory committee evaluates compliance dates under the
Policy in order to ensure that the standards can be achieved without disrupting the critical needs
of the State’s electrical generation and transmission system. Though the OTC Policy does not
directly apply to desalination facilities, it may impact existing, co-located facilities’ ability to use
once-through cooling water as source water or to commingle desalination brine with existing
power plant cooling water discharges as those plants move to closed-cycle wet cooling
systems. Much of the information relied upon during the development of the OTC Policy was
used to guide the development of the Desalination Amendment described in this document.
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More information about the OTC Policy can be found at:
http://www.swrcb.ca.gov/water_issues/programs/ocean/cwa316/

6.5

California Coastal Act

The California Coastal Act of 1976 (Coastal Act; Pub. Resources Code §§ 30000 et seq.) sets
forth specific policies that address the protection of marine habitat, commercial fisheries, and
water quality. Section 30230 of the Coastal Act states:
“Marine resources shall be maintained, enhanced, and, where feasible, restored.
Special protection shall be given to areas and of special biological or economic
significance. Uses of the marine environment shall be carried out in a manner
that will sustain the biological productivity of coastal waters and that will maintain
healthy populations of all species of marine organisms adequate for long-term
commercial, recreational, scientific, and educational purposes.”
Coastal Act section 30231 provides that the biological productivity and the quality of coastal
waters, wetlands, and estuaries should be maintained to sustain or restore populations of
marine organisms and for the protection of human health. Coastal Act section 30231 also
requires that, where feasible, the biological productivity and quality of coastal waters shall be
restored through encouraging waste water reclamation, and minimizing adverse effects of waste
water discharges and entrainment, among other means. Coastal Act section 30231 was
adopted as part of the Coastal Act, which otherwise establishes requirements and policies to be
carried out when applicable agencies issue any Coastal Development Permit. Any new
desalination facility proposed to be located in the coastal zone will require a Coastal
Development Permit.
The Coastal Act can be found at the following link: http://www.coastal.ca.gov/coastact.pdf
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7 ENVIRONMENTAL SETTING
California's ocean environment contains some of the most biologically rich and diverse habitats
and natural communities in the world, a function of the inter-relationship of onshore and offshore
physical processes. Modifications in one location may strongly influence biological processes in
more distal locations. For example, colder subarctic waters of the California Current merge with
warmer temperate waters from the south, which creates two distinct biogeographic regions.
These two distinct regions typically contain distinct species compositions and communities. For
example temperate fishes like rockfish, lingcod, Pacific salmon, and Pacific halibut typically
inhabit cooler waters north of Point Conception, whereas species adapted to warmer subtropical
conditions like barracuda, sand basses, and bat rays inhabit waters south of Point Conception.
Cold water species are also found in southern California waters at greater depths where the
water is cooler. (Allen and Horn 2006)
As biological and oceanographic conditions change seasonally and on longer time scales, so do
the distribution and abundance of coastal fauna. For example, migratory pelagic fish such as
tunas and swordfish may be found offshore in summer months and El Niño Southern Oscillation
events may drive fish adapted to warmer subtropical conditions northward. Coastal areas are
influenced by the California Current, which brings cool, North Pacific Ocean water south along
the California coast. Coastal areas are also influenced by coastal upwelling of cold, nutrient-rich
waters that support diverse species and ecosystems. There, coastal waters can be separated
into two general zones, the nearshore zone and the offshore zone, each having unique
characteristics. (Resources Agency 1995)
The nearshore ocean zone, where sunlight penetrates to the bottom, extends out to an ocean
floor depth of about 100 meters (330 feet) in transparent waters. This zone has pronounced
light and temperature gradients that vary seasonally and influence the temporal and spatial
distribution of marine organisms. Nearshore waters support an abundance of habitats and
organisms and offer many economic and recreational opportunities. (Resources Agency 1995)
The nearshore environment supports a complex food web that includes diverse invertebrates,
numerous bird species, sea turtles, sea otters, harbor seals, sea lions, elephant seals, and
occasionally whales, that feeds in productive nearshore waters. (Resources Agency 1995)
The offshore ocean zone of California begins at a depth of about 100 meters and extends 200
miles offshore. Much of the offshore ocean zone lies beyond the continental shelf. Deep
submarine canyons split the shelf in some areas and bring the deep ocean environment in close
proximity to shore (e.g., the Monterey Submarine Canyon). (Resources Agency 1995) The
offshore ocean zone supports important fishery stocks typically restricted to deeper waters,
including tuna, swordfish, rockfish, sablefish, Pacific hake, and flatfishes. Several birds, such as
albatrosses, travel many miles from shore into the offshore ocean zone to feed on crustaceans
and small fishes. Gray and humpback whales and several species of dolphins and porpoises
are marine mammals commonly found in California's offshore waters. (Resources Agency
1995)
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7.1

Marine Ecosystems in California and Sensitive Habitats

California’s marine ecosystem is diverse and contains sensitive habitats that may require
special consideration of protection. Sensitive habitats are ecosystems that support high-value
organisms, species diversity, and ecosystem complexity. Sensitive marine habitats that should
be considered prior to siting a desalination facility include: kelp beds, eelgrass beds, surfgrass
beds, rocky reefs, oyster beds, market squid nurseries, and foraging grounds and reproductive
habitat for state and federally managed species. These biologically diverse habitats provide
habitat for larval recruitment, settlement, and development. (Moyle and Cech 2004; Allen and
Horn 2006) Sensitive habitats are also important areas for feeding, reproduction, and protection
from predation.
7.1.1 Kelp beds
Kelp beds are common in areas with rocky substrates because kelp often attaches to hard
substrates. Kelp reproduces by releasing spores into the water column that are carried by
currents before the spores settle to the bottom and geminate. Giant kelp, Macrocystis pyrifera,
releases spores continuously from spring to fall in California’s coastal waters. The spores
differentiate into sperm and eggs and fertilization occurs in the water column. Many of the
spores, sperm, and eggs become food for other organisms in the marine food web. The
planktonic reproductive life stages of kelp are at risk of entrainment in surface water systems.
Fertilized eggs that avoid predation and entrainment, and settle on suitable substrate develop
into the adult organisms that make up kelp beds.
Kelp beds can extend for miles along the coastline and form habitats that function similar to
terrestrial rainforests in terms of their biological productivity and support of species diversity.
Kelp beds are aggregations of marine algae of the order Laminariales, including species in the
genera Macrocystis, Nereocystis, and Pelagophycus. Kelp beds include the total foliage canopy
throughout the water column and provide vertical stratification similar to trees in a rainforest.
Kelp beds provide structurally complex habitat that supports a diversity and abundance of
invertebrates, fish, and mammals. Invertebrates and fish differentially utilize the holdfast
(attaches kelp to substrate), thallus (body of the kelp), and kelp canopy (upper fronds) as
shelter. For example, kelp perch (Brachyistyus frenatus) will often hide in the kelp fronds or
canopy to feed on crustaceans and avoid predation, whereas the holdfast typically shelters
crabs, brittle stars, worms and other invertebrates. (Moyle and Cech 2004) Disturbances to
kelp beds, including complete or partial removal, can result in reductions in fish abundance and
community composition in temperate regions. (O’Connor and Anderson 2010)
Kelp beds also provide habitat for rare and endangered species including white abalone, black
abalone, giant black sea bass, and the Southern sea otter. The Southern sea otter and fish
such as the California sheephead (Semicossyphus pulcher) are critical to the health of the kelp
beds because they feed on purple urchins (Stronglyocentrotus purpuratus) that graze on the
holdfasts of kelp. In the absence of predation by species like the California sheephead, urchin
populations can increase to the point where they can graze an entire kelp bed to the point of
creating urchin barrens, or areas where there are numerous urchins but no kelp. (Tegner et al.
2007)
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In addition to the ecological function of kelp beds, aggregations of kelp have been shown to
reduce wave energy, trap sediment, and reduce coastal erosion. The kelp canopy is also
valuable from an economic standpoint because it can be harvested for algin or direct human
consumption. Algin is an emulsifying and thickening agent that is used in a wide range of
products including: cosmetics, shampoo, food additives (e.g. in ice cream, jelly, and salad
dressing), medicine tablets, toothpaste, dental molds, paint, and textile dyes. (Bedolfe 2012;
Reish 1995)
7.1.2 Surfgrass and Eelgrass Beds
Surfgrass and eelgrass beds are home to a diverse invertebrate ecosystem and provide habitat
for larval and juvenile fish and crustacean species, as well as octopuses. Eelgrass and
surfgrass beds provide foraging habitat and shelter from predation for many species including,
California spiny lobster, halibut, and rockfish and other commercially and recreationally valuable
fish. (Jones et al. 2013) The size and quality of a seagrass bed has been linked to species
abundance, species density, individual growth, and mortality. (Gorman et al. 2009) Seagrass
beds are critical near shore habitats for a variety of species because the beds serve as nursery
grounds for many invertebrates and fishes. (Larkum et al. 2006) Additionally, the sea grasses
are highly productive and may reduce greenhouse gasses (GHGs) by serving as a carbon
dioxide (CO2) sink. (NOAA 2011)
7.1.3 Rocky Reef Habitat
Rocky reefs sustain high levels of biodiversity because of the high level of habitat complexity.
Rocky reef habitats support kelp beds and provide protection for an abundance and diversity of
other algae, invertebrate species (e.g. clams, crustaceans), fish, and other organisms. Rocky
reefs also serve as rearing grounds for many species including larval and juvenile fish (Allen
and Horn 2006) and support a number of commercially valuable species including: abalone, sea
urchin, spiny lobster, California halibut, Pacific mackerel, rockfish, and several species of crab.
Protecting and maintaining these sensitive rocky habitats promotes continued biological
productivity of the species that rely on the habitat.
Rocky reef habitats are economically important in California because the biodiversity at the
reefs attracts recreational fishermen, divers, and snorkelers. These recreational activities are
an important revenue generator for many coastal communities as millions of people participate
in these activities each year. (Pendleton and Rooke 2010) Beyond the aesthetic and
recreational value of rocky reef habitats, organisms found in these habitats can be beneficial to
humans in other ways. For example, recent studies discovered proteins found in the blood of
keyhole limpets, a rocky reef inhabitant, have been used to treat certain types of bladder
cancer. (Aarntzen et al. 2012)
7.1.4 Shellfish Beds
Shellfish of many varieties are abundant along the coast of California. Oysters, mussels, clams,
abalone and scallops are popular types of shellfish eaten by many Californians. During
spawning events, bivalves release eggs and sperm into the water column. Spawning events
can be triggered by a variety of environmental conditions. (Helm et al. 2004) These zygotes
(fertilized eggs) develop into larvae and eventually settle on a suitable substrate. Mussels
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generally settle on hard rocky surfaces and secrete long byssal threads for attachment. (Wilker
2010) Mussels are a food source for marine animals and have historically served as a food
source to coastal communities. They also provide shelter for smaller organisms in rocky
intertidal zones. (Singh et al. 2013) For the past several decades, however, natural mussel
beds have been in decline and the direct causes are not yet understood. (California
Department of Fish and Game 2010)
Demand for these bivalves as a food source in California has led to studies evaluating the
necessary conditions and habitat for oyster growth. Much of the research has been driven by
the mariculture industry (ocean farming) which raises oysters, and other types of marine
animals, for human consumption. There are five species of oyster that currently grow in
California, although Ostrea lurida is the only native species. (Status of the Fisheries Report
2008) Generally, oysters live in more brackish environments than mussels, such as estuaries,
but can tolerate a wide range of saline conditions compared to other shellfish. (Status of the
Fisheries Report 2008) They live on soft mud or fine grain sandy bottoms and interestingly,
temperature has been found to be an important determinate for oyster reproduction and feeding.
(Barrett 1963) Natural oyster beds have been steadily declining for decades, most likely
because of their sensitivity to pollutants and other changed to natural environmental conditions.
(Barrett 1963)
7.1.5 Soft-bottom Habitats, Wetlands, Estuaries, and Nursery Grounds
Soft-bottom habitats are the most extensive benthic habitats of the continental shelf and slope in
California. Soft bottom habitats often contain an abundance of infaunal invertebrates like clams,
snails, and worms that burrow into the benthic sediment. The fish that inhabit the soft bottom
habitats typically have flat bodies (e.g. flatfish, skates, rays) or may also bury themselves or
burrow in benthic sediments. Some non-flat bodied fish species like sculpins, rockfishes, and
surfperches can also be found in soft-bottom habitats. Soft-bottom fish typically feed on pelagic
and benthic invertebrates and other soft-bottom fish species. In addition to the ecological
importance of soft-bottom habitats, the resident fish species are important to commercial and
recreational fisheries. (Allen and Horn 2006)
Inland waterways provide habitat for various marine species, as well as freshwater and nutrient
inputs to estuaries and the ocean. Bays and estuaries contain emergent coastal wetlands,
mudflats, and seagrass meadows, which are subject to tidal fluctuations and changing salinity
conditions. Enclosed bays and estuaries support an extensive food chain and provide refuge,
spawning, and rearing habitat for many marine species, including commercially valuable
California halibut, white seabass, herring, and various salmonids. Clams, oysters, staghorn
sculpin, starry flounder, leopard shark, and California skate are found in mudflats. Many
common coastal birds, such as the long-billed curlew, marbled godwit, black-necked stilt, oyster
catcher, and gulls forage and nest in these areas, in addition to endangered and threatened
birds like the western snowy plover, Belding’s savannah sparrow, California least tern, and lightfooted clapper rail. Estuaries and bays are economically, environmentally, and recreationally
important areas in California, yet more than 90 percent of the original areas have been
degraded or eliminated. (Resources Agency 1995) Habitat degradation and habitat loss are
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some of the primary factors that influence population declines and species extinction. (Tilman
et al. 1994)
Nursery grounds are habitats where juvenile invertebrates or fish are present at higher
densities, grow faster, and avoid predation more successfully than in different habitats. (Beck et
al. 2003) Productive nursery grounds contribute more total biomass of individuals to adult
populations and are critical to sustain adult populations. (Beck et al. 2003) Some species will
spawn their young at the nursery grounds, like the Pacific herring that spawn their eggs directly
on the seagrass beds (Allen and Horn 2006) and market squid that deposit fertilized egg cases
along the ocean floor in sandy, flat bottom habitats. (Zeidberg et al. 2011; Zeidberg et al. 2012;)
Other species, such as the California grunion, deposit their young in beach sand where the
young will hatch and then move into juvenile habitats. (Allen and Horn 2006) Some of these
species serve as an important part of the marine food web. For example, market squid serve as
a major food source for species like salmon, swordfish, tuna, and certain sea birds and marine
mammals. (Morjohn et al. 1978; Vojkovich 1998; CalCOFI 2013)
Organisms use nursery grounds to forage and avoid predation until they are able to grow and
transition into the adult habitats. Species that use nursery grounds have at least some
disjunction between the adult and juvenile habitat. (Beck et al. 2003) Species like bay scallops,
and killifish do not have nurseries; however, species like northern anchovy and kelp bass do
have nursery grounds. (Allen and Horn 2006) Critical nursery habitats for fish and some
shellfish species include seagrass beds, wetlands, bays, estuaries, and coastal lagoons. While
these highly productive habitats are not exclusively utilized by juvenile organisms, they are
habitats where larvae metamorphose, develop into sub-adult stages, and then move to adult
habitats. (Beck et al. 2003)
The value of a nursery may be site specific and is dependent on the following factors: larval
supply, structural complexity, predation, competition, food availability, water depth, physical and
chemical characteristics and water quality, disturbance patterns, tidal flows, spatial pattern (size,
shape, fragmentation, connectivity), relative location (to larval supply, other juvenile habitats, or
adult habitats). (Beck et al. 2003) These factors should be examined in addition to the nursery
characteristics described above when determining whether or not a habitat serves as nursery
grounds and the relative value of those nursery grounds. (Beck et al. 2003)
7.1.6 The Need for Special Considerations or Protections of Sensitive Habitats
Marine ecosystems in California support many marine organisms and serve numerous
ecological functions. (Beck et al. 2003) Siting a desalination intake in or near these sensitive
habitats could have deleterious effects on marine organisms that utilize the habitats, particularly
for the planktonic and juvenile life stages. Eggs, larval organisms, and juvenile organisms are
at the highest risk of entrainment at surface intakes. Most larval and juvenile organisms are not
developed enough to swim and avoid entrainment and may be susceptible to entrainment
through even small slot sized or small mesh intake screens.
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Additionally, brine discharges from seawater desalination facilities can pose significant risks to
sensitive habitats. Many of the organisms live in or on the seafloor in soft-bottom habitats and
have the potential to be exposed to non-buoyant, hypoxic brine waste plumes. Studies reported
brine discharges from seawater desalination facilities have been associated with reduced
growth, reduced biomass, and the disappearance of seagrasses. (Gacia et al. 2007; Latorre
2005; Sanchez-Lizaso et al. 2008; Talavera and Ruiz 2001) Studies have also shown that sea
grass communities are sensitive to salinity changes of only 1 to 2 ppt. (Roberts et al. 2012)
Special consideration or limitations may be necessary to protect surfgrass beds and eelgrass
beds in order to preserve their presence and key ecological functions (e.g. protection for
juvenile organisms) in the marine environment. Unlike seagrasses, giant kelp were found to be
fairly tolerant of salinity changes in recent salinity toxicity studies. (Phillips et al. 2012)
However, special protections or considerations are still needed for kelp beds because the
organisms that live within the kelp can be more sensitive to salinity changes (e.g. red abalone).
Additionally, larval and juvenile organisms utilize the kelp, and developing organisms are
typically more sensitive to salinity changes than adults. (Iso et al. 1994)

7.2

Marine Biodiversity in California and Sensitive Species

California’s diverse habitats support complex ecosystems with high species diversity. These
biologically diverse species are extremely valuable from an ecosystem standpoint as well as
being a key contributor to California’s economy (discussed further in section 7.2.2). A sample of
the algal, invertebrate, and fish diversity is provided in Appendix C,some of which may be
sensitive species (see also section 8.5.4). The presence of sensitive species can be used as an
indicator of a healthy ecosystem and the absence may be an indicator of environmental
changes. The types of sensitive species will vary among biogeographic regions in California
and with habitats. Section 12 discusses state and federally listed threatened or endangered
species that are also of interest when siting and designing a desalination facility.
One group of species that may require special consideration is abalone. Abalone have
historically been overfished in California and there has been inadequate protection of their
natural habitat. These factors have led to the collapse of the abalone fishery and near
extinction of certain species. (Hobday 2001) White abalone (Haliotis sorenseni) and black
abalone (Haliotis cracherodii) are both federally listed as endangered. Abalone are primarily
found in crevices along rocky shorelines that provide both shelter from predators and attached
algae as a food source. (Hobday 2001) Black abalone are generally found at shallower depths
from zero to six meters (Morris 1980), and white abalone live at depths between 25 to 50
meters. (Lafferty 2004) In 2011, the National Marine Fisheries Service designated coastal
areas along the California coast as critical habitat for endangered abalone to protection
reproductive habitats.
Abalone are broadcast spawners, meaning they release eggs and sperm into the water column
to be fertilized. Abalone larvae float in the water column for 3-10 days and are about 0.2
millimeters in size. (McShane 1992) During this time period, the planktonic larvae are
particularly vulnerable to predation. Larvae that avoid predation settle in benthic rocky
environments where they grow and mature into adults. Abalone reach sexual maturity after four
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to seven years at which point they spawn. (Tutschulte and Connell 1988) Abalone face an
additional challenge because they are broadcast spawners, and thus the gametes must be
within a certain distance of each other for fertilization to occur. In some areas, abalone
populations are unsuccessful at reproducing because the adults are too far from each other for
the eggs to be fertilized.
In 1995, coho salmon was listed by the California Fish and Game Commission as an
endangered species within ocean waters south of San Francisco Bay, In 2002 this listing was
expanded to include the northern coast of California to Oregon. Both chinook and steelhead are
also state and federally listed as threatened species. In addition to salmon, there are other
threatened and endangered species that inhabit coastal areas and waters of California including
the tidewater goby, sea turtles (green, loggerhead, olive ridley, and leatherback), and a variety
of bird species (e.g. western snowy plover and least tern). (CDFW Biogeographic Data Branch
State and Federally Listed Endangered and Threatened Animals of California – October 2013)
The presence of these species should be evaluated and considered when siting and designing
a desalination facility to avoid negative effects on the sensitive species.
7.2.1 Broadcast Spawners and Larval Recruitment
In addition to threatened and endangered species, there is an abundance of other species of
economic or ecologic importance in California. Many marine species are broadcast spawners
or live at least part of their life history as plankton (see Appendix C). Broadcast spawning is a
reproductive strategy where organisms release large numbers of sperm or eggs (gametes) into
the water column where fertilization occurs. Many of the gametes are eaten by other marine
organisms, but the zygotes (fertilized eggs) that avoid predation remain in the water column as
plankton as they develop into larvae. Dispersal of larvae from spawning grounds occurs via
ocean currents and the planktonic stage can be as short as a few days or just over a month
depending on the species, meaning larvae can travel many miles away from where they were
originally spawned. (Strathmann 1993; Swearer et al. 1999)
During the planktonic larval stage, many species will continue to feed and develop to allow more
time to find suitable settling or recruitment habitat. (Strathmann 1985) Some larvae (e.g.
mussels or abalone) will settle on hard substrate or benthic environments and develop into
adults while other larvae (e.g. many fish species) will remain in the water column or seek
protection in kelp beds, estuaries, or eelgrass beds as discussed above. Marine larvae
survivorship is typically very low because organisms must avoid predation and obtain enough
nutrients until they can find suitable habitat to settle. Even then, many young organisms are
susceptible to predation and other causes of natural mortality. (Rago 1984)
Open water intakes and brine discharges have the potential to increase mortality of larval
marine organisms. (Steinbeck 2007) As mentioned above, gametes, and larval and juvenile
organisms are at the highest risk of entrainment because few have developed sufficiently to
swim and avoid entrainment, even when the intake is protected with small slot sized intake or
mesh screens. (Tenera 2013a and b) Additionally, studies have shown that species are most
sensitive to elevated salinity during developmental life stages and become more tolerant to
changes as adults. (Philips et al. 2012; Iso et al. 1994)
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7.2.2 Fisheries in California
In 2012, the California Cooperative Oceanic Fisheries Investigations (CalCOFI) estimated
162,290 metric tons of invertebrates and fish were landed by commercial fisheries in California.
Even though this is a 12 percent decrease from 2011 landing, the preliminary economic
estimates for commercial landings in 2012 is $236.1 million, which is an increase from the
almost $198 million generated in 2011. The top five commercially landed species by volume
are: market squid, pacific sardine, Dungeness crab, red sea urchin, and pacific mackerel.
Dungeness crab and market squid were the first and second highest valued fisheries in 2012
valued at $85.6 million and $68.3 million respectively. (CalCOFI 2013)
Market squid (Doryteuthis opalescens) have been the largest fishery by volume in California
since 1990. (Zeidberg et al. 2011; Zeidberg et al. 2006, Vojkovich 1998) The fishery targets
spawning grounds because market squid are group spawners and the exact area of the
spawning grounds may change on an annual basis, but occurs in the same general location.
(Young et al. 2011) Spawning aggregations of market squid are predictable enough in
California that fishing fleets can target spawning adults in limited geographic areas. (CDFG
2006) Female market squid lay egg capsules that each contains approximately 200 developing
embryos and the capsules are attached in clusters or mops to sandy substrate in nearshore
waters. (Hixon 1983; Young et al. 2011) The market squid fishery has a high potential of being
sustainable if the adults have the opportunity to spawn and the developing embryos survive to
adulthood; however, it is critical that their spawning habitat and nurseries are protected.
Squid larvae are highly sensitive to elevated salinity. Brine discharge associated with
desalination facilities has the potential to significantly impact the viability and survivorship of
squid offspring. (Reeb 2013; Reeb 2011) Data from a preliminary study showed a decrease in
percent hatching when salinity reached 45 ppt relative to ambient seawater (34 ppt) and that
less than 20 percent of squid larvae hatched when exposed to 50 ppt (p<0.001 Holm-Sidak
method). (Reeb 2011) A study on the hatching rates of a related species of squid, Loligo
vulgaris, when incubated in salinities of 32 to 42 g/L (ppt). (Sen 2005) The goal of the study
was to identify optimal salinity conditions for rearing the squid. But the study results
demonstrated a significant reduction in the total hatching (TH=[number of hatching eggs
(premature and swimming paralarvae at nearly the water surface)/number of incubated eggs] x
100), and hatching success (HS=[number of healthy and swimming paralarvae at nearly water
surface/number of incubated eggs] x 100) of squid when incubated in 42 ppt water. The total
hatching was between 92 and 100 percent for treatments from 32 to 40 ppt, but dropped to only
3 percent when salinity was 42 ppt. Hatching success ranged from 87 to 96.7 percent for
treatments between 32 and 38 ppt, but dropped to 65.3 percent when salinity was 40 ppt.
Hatching success dropped to zero percent for squid incubated in 42 ppt. (Sen 2005)
In addition to salinity sensitivity, squid larvae have a high probability of entrainment through
screened surface intakes due to their small size. Consequently, squid nurseries should be
protected from unnecessary environmental disturbances to ensure the sustainability of the
market squid fishery. Other key fisheries in California include northern anchovy, jack mackerel,
pacific herring, white seabass, pacific halibut, sea cucumbers, and bottom-dwelling marine fin44

fish or ground fish. There are more than 90 federally managed species in the ground-fish
fishery. They include all rockfishes, flatfishes, roundfishes (e.g. lingcod), and sharks and
skates. (CalCOFI 2013)
Rockfish diversity in California is incredibly high; over 55 species from the genus Sebastes can
be found along the coast. (Love et al. 1990) Rockfish are long-lived and some species can live
over 70 years. (Boehlert and Yolavich 1984) Consequently, rockfish can take many years to
reach sexual maturity (in some cases 25-30 years). Love et al. (1990) reported that recruitment
for rockfish species is very low in part because adult fish are being caught before they have the
opportunity to spawn. CDFW has limited harvest limits for yelloweye and canary rockfishes
because they have been overfished. CDFW issued the Nearshore Fishery Management Plan
that uses the Marine Life Management Act as a framework to set forth a plan for maintaining
sustainable fisheries. The plan suggests a whole ecosystem approach is necessary to
successfully manage the nearshore rocky reef habitats. Similar protections of economically
valuable species may be needed when considering siting and design options for desalination
facility intakes and discharges.
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8 ISSUES CONSIDERED IN THE DEVELOPMENT OF THE
DESALINATION AMENDMENT
8.1

What types of facilities should the Amendment cover?

There are numerous types of facilities in California that withdraw ocean water for industrial uses.
Industrial facilities, such as oil and gas refineries, iron and steel manufacturers, pulp and paper
mills, OTC facilities, and desalination facilities all use ocean water for various processes. Oil
and gas refineries, pulp and paper mills, iron and steel manufacturers, and OTC facilities are
well established in California and the number of these industrial facilities is not expected to
increase dramatically in coming years. However, the number of desalination facilities in
California is expected to more than double in the near future.
Desalination is becoming an important water supply alternative for areas where water sources
are limited. There are currently 10 small, intermittently operated desalination facilities located
along the California coastline, with as many as 15 desalination plants proposed for development
(See Tables and Figures 2-1 and 2-1). One large desalination facility is currently under
construction in Carlsbad, with more underway soon. In addition to permanent desalination
facilities, there are also portable desalination units that are used for training military personnel in
California for tactical deployment overseas or for research purposes to advance desalination
technology. Government-operated portable desalination units can also be used to provide
water during natural disaster events and other emergencies. These portable units have
relatively low production capacities (up to 0.05 MGD), are used infrequently and/or
intermittently, and have relatively insignificant environmental impacts compared to large
permanent facilities with surface intakes.
The following issue addresses:


The scope of the proposed Amendment. Should the Amendment apply broadly to all
industrial facilities or only to desalination facilities?

8.1.1 Regulatory Considerations
In California, seawater discharges and intakes are regulated under different authorities. U.S.
EPA has granted authority to the Water Boards to administer the NPDES permitting program
within the state of California (the state statutory authority is found in chapter 5.5, division 2 of
the Water Code). An NPDES permit authorizes point source discharges of pollutants to
navigable waters, consistent with requirements that ensure compliance with all applicable
provisions of the CWA, together with any more stringent limitations necessary to implement
water quality control plans (§ 13377). Additional requirements may be required under state law,
as long as the requirements are as stringent as those required by federal laws and regulations.
The statute does not differentiate among new, expanded, or existing industrial facilities. The
regional water boards issue NPDES permits for brine discharges into ocean waters.
The Water Boards’ authority to prescribe discharge requirements extends to all federally owned
and operated facilities discharging into waters of the State. Federally owned and operated
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facilities are subject to state laws and requirements governing discharges pursuant to state law
authority to control and abate water pollution. (§ 13260 et seq.) However, the Water Boards’
authority to regulate intakes at federally owned or operated facilities in California is limited to the
extent that the CWA waiver of sovereign immunity covers only those requirements regarding
control and abatement of water pollution (See, 33 U.S.C. § 1323).
For non-federally owned and operated facilities, the intakes are regulated based on the type of
facility. The OTC Policy was developed pursuant to CWA section 316(b) in order to address
impacts from facilities within California that intake seawater for the purposes of cooling.
However, by its terms, this statute does not apply to industrial facilities that use seawater for
purposes other than cooling (e.g. desalination facilities). The Water Boards are currently
authorized to make determinations regarding factors set forth in section 13142.5(b) for new or
expanded industrial facilities that are proposing to use seawater for heating, cooling, or
industrial use. Section 13142.5(b) states:
“For each new or expanded coastal powerplant or other industrial installation
using seawater for cooling, heating, or industrial processing, the best available
site, design, technology, and mitigation measures feasible shall be used to
minimize the intake and mortality of all forms of marine life.”
Section 13142.5(b) applies to new or expanded industrial installations like oil and gas refineries,
iron and steel manufacturers, pulp and paper mills, and desalination facilities. Each of these
facilities withdraws seawater and uses it for industrial purposes or processing. Currently, the
regional water boards will make a 13142.5(b) determination for these types of industrial facilities
on a case-by-case basis, which has resulted in regulatory inconsistencies among projects and
regions.
During the 2011-2013 Triennial Review of the Ocean Plan, the State Water Board identified a
need to address desalination facilities and brine discharges in a statewide plan. As desalination
expands in California, the number of studies that have examined the environmental impacts of
desalination facilities have increased. Some of the desalination activities result in impaired
water quality and negative effects to aquatic beneficial uses. (Foster et al. 2012 and 2013;
Cooley and Donnelly 2012; Ruso et al. 2007; Dupavillion and Gillanders 2009) The
environmental impacts resulting from the intakes and discharges associated with iron and steel
processing plants, paper mills, and oil and gas refineries are not well characterized.
Additionally, the 2011-2013 Triennial Review of the Ocean Plan did not identify the need to
address intakes at industrial facilities other than desalination facilities. (SWRCB 2011)
8.1.2


Options
Option 1: No action. Do not amend the Ocean Plan to address any of these types
of industrial facilities. The regional water boards will continue to make 13142.5(b)
determinations for industrial facilities on a case-by-case basis. Under Option 1, the
State Water Board would not adopt regulatory provisions to direct how the regional water
boards make determinations about the factors set forth in the statute on any of the types
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of facilities that may be covered by the statute. Each regional water board would
continue to make section 13142.5(b) determinations on a case by case basis and
regulate discharges under their existing NPDES authorities. Option 1 may result in
continued inconsistencies among regions and projects and would not meet any of the
project goals (section 4.3).


Option 2: Amend the Ocean Plan to address all industrial facilities using seawater
for cooling, heating, or industrial processing. Under Option 2, the State Water
Board would amend the Ocean Plan to address seawater intakes for all new and
expanded industrial facilities that are not covered under the OTC Policy. Additionally,
the State Water Board would add provisions to the Ocean Plan to address brine
discharges from all industrial facilities. The regional water boards would implement the
provisions through an NPDES permit using their authority pursuant to section 13260 et
seq.
Option 2 would result in clear and consistent application of the Amendment among all
regions and facilities. However, there is not enough information about the types of
impacts from all industrial facilities using seawater for cooling, heating, or industrial
processing. There is a risk that the Amendment provisions would be inappropriately
applied to non-desalination facilities in a way that could lead to unintended
consequences for facility operations or ineffective regulatory controls. The Amendment
may restrict specific needs or prohibit necessary steps in a facility’s process. Given the
currently available information, it would not be appropriate to broadly apply the
Amendment to all facilities using seawater for cooling, heating, or industrial processing.
The Ocean Plan may be amended at a future point in time when there is sufficient
information to address impacts from specific industrial facilities.



Option 3: Amend the Ocean Plan to address desalination facilities. The State
Water Board would amend the Ocean Plan to address seawater intakes from new or
expanded desalination facilities and discharges from all desalination facilities. The
Amendment will provide direction on assessments to be made when evaluating the best
available site, design, technology, and mitigation measures feasible, consistent with
section 13142.5(b). Additional requirements will apply to minimizing marine life mortality
resulting from discharges.
Option 3 limits the scope of the Amendment so that they would apply only to desalination
facilities, since there is insufficient information available for other industrial facilities to
include them in a statewide plan at this time. The Amendment will not apply to intakes at
federally owned or operated desalination facilities because the CWA waiver of sovereign
immunity does not extend beyond requirements for the control and abatement of water
pollution (33 U.S.C. §1323). Therefore, federally owned or operated desalination
facilities withdrawing seawater will not require section 13142.5(b) determinations,
although the regional water boards will continue to permit federal facilities for their
discharges. Option 3 will provide exceptions for small, portable desalination facilities
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because the portable facilities have different logistical and operational constraints (e.g.
infeasibility of digging a subsurface intake for a temporary portable unit), are used
infrequently or intermittently, and are not thought to pose a significant threat to water
quality relative to permanent desalination facilities.
8.1.3 Staff Recommendation:
Staff recommends Option 3. The scope of the Amendment, hereafter referred to as the
Desalination Amendment, will cover desalination facilities and would provide section-specific
exceptions for federally owned or operated facilities and small, portable desalination facilities.
Adding guidance for making section 13142.5(b) determinations will promote consistency among
regions and projects. Option 3 meets all of the project goals identified in section 4.3.
8.1.4 Amendment Section:
See chapter III.M.1 of Appendix A.

8.2

Should the Desalination Amendment include definitions for new, expanded
and existing facilities?

As mentioned in issue 8.1, the Water Boards regulate intakes for desalination facilities using
their authority under section 13142.5(b). Currently, the regional water boards make section
13142.5(b) determinations on a case-by-case basis for new and expanded facilities, but the
statute does not include authority over existing seawater intakes. The statute does not define
“new,” “expanded,” or “existing,” nor does the legislative history provide any additional context
for defining these terms. The OTC Policy defines a “new power plant” as a “new facility” as
defined in 40 C.F.R. section 125.83, which is the definition used in US EPA’s Phase I
regulations implementing CWA section 316(b). The OTC Policy defines “existing power
plant(s)” as any power plant that is not a “new power plant.” However, the OTC Policy
definitions of new and existing are not suited for the Desalination Amendment. Since there are
no definitions for “new,” “expanded,” or “existing,” facilities in the statute, the Ocean Plan, or the
legislative history, the exclusion of definitions for the terms in the Desalination Amendment may
result in discrepancies among the regional water boards’ applications of these terms.
The following issue addresses:


8.2.1




Water Board’s authorities over intakes and discharges and how that relates to the
applicability of the Desalination Amendment to new, expanded, and existing facilities
Options
Option 1: No action. Do not add definitions for new, expanded, and existing
desalination facilities. Instead, the regional water boards would continue to use their
discretion as to whether a facility was new, expanded, or existing. Option 1 may result in
inconsistencies among regions and projects and would not meet any of the project goals
(section 4.3).
Option 2: Amend the Ocean Plan to include definitions for new, expanded, and
existing desalination facilities. The State Water Board would amend the Ocean Plan
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to include definitions for new, expanded, and existing desalination facilities in order to
clarify which facilities are subject to a section 13142.5(b) determination. The addition of
these definitions in the Ocean Plan will be applied only in chapter III.M of the Ocean
Plan in order to avoid interfering with the intent and meaning in other sections.
8.2.2 Staff Recommendation:
Staff recommends Option 2. Add definitions for new, expanded, and existing desalination
facilities to the Desalination Amendment to promote consistency among regions and projects.
Option 2 meets project goals one and two identified in section 4.3.
8.2.3 Amendment Section:
See chapter III.M.1 of Appendix A.

Should the State Water Board identify a preferred method of seawater
intake?

8.3

In 2005, coastal facilities in California withdrew approximately 12.5 billion gallons of seawater
per day. More than 95 percent of that water was used for power plant cooling purposes, with
the remainder used by other industrial sources such as desalination facilities. (Kenny et al.
2009) The State Water Board adopted the OTC Policy on May 4, 2010 (SWRCB 2013) to
address impingement and entrainment impacts that occur during surface water intake
operations of coastal power plants that withdraw marine and estuarine water for cooling
purposes. The OTC Policy establishes a technology-based standard for power plants, allows
for reduced impingement, and requires a 93 percent reduction of the intake flow rate. Although
the OTC Policy does not apply to desalination facilities, the examples and findings in the OTC
Policy are relevant in creating provisions for desalination intakes. Even though the volume of
water withdrawn from desalination facilities is typically significantly lower than the water
withdrawn by OTC facilities, the amount of seawater used for desalination will increase as the
number of operating desalination facilities grows. The type and design of the intake structures
used at desalination facilities could significantly impact aquatic life beneficial uses and the
intake and mortality of all forms of marine life.
The following issue addresses:



Intake technology considerations for minimizing intake and mortality of all forms of
marine life
Surface vs. subsurface seawater intakes

8.3.1 Surface Intakes
Surface water intakes draw from waters above the seafloor. Onshore surface water intake
structures withdraw water from a bay, canal, or beach. Offshore surface water intake structures
typically have submerged intake pipes or tunnels for withdrawal of seawater using a shoreline
pump, and are sufficiently deep to avoid wave disturbances and surface ship traffic. There are
instances that occur where surface intakes have to be temporarily shut down because animals
(e.g. sea jelly swarms) or other debris clog the intake and prevent source water from entering
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the facility. Normally, source water for desalination facilities is easily accessible through surface
water intakes.
Source water withdrawn through a surface water intake requires pretreatment to remove
suspended solids and biological material that can otherwise clog or reduce the efficiency of the
RO membranes. RO membranes can scale and corrode if minerals precipitate from the source
water. For this reason, many desalination facilities acidify source water or add chemical
antiscalants to prevent scaling and corrosion. Following a media filtration, chemicals are also
added to enhance the coagulation of suspended solids in order to easily remove the sediment
from the source water. Pretreatment increases costs and energy requirements, and is an
additional step that is often not necessary when using subsurface intakes. The natural filtration
process of a subsurface intake significantly reduces or eliminates the need for pretreatment
requirements. (National Research Council 2008; SDCWA 2009))
Surface intakes have lower capital costs relative to subsurface intakes, although a life-cycle
analysis shows that surface intakes result in higher operational costs compared to subsurface
intakes. The higher quality of feed water with a subsurface intake reduces capital costs for
construction of pretreatment processes. (SDCWA 2009) Operational costs include screen
operation/maintenance, disposal of solid waste, chemical usage, and electrical and
maintenance pretreatment costs. (Missimer et al. 2013)
8.3.1.1 Effects of surface water intakes on the intake and mortality of marine life
8.3.1.1.1 Construction-related mortality
Construction-related intake and mortality of all forms of marine life is relatively limited, and can
be minimized if construction occurs away from sensitive habitats and areas of high habitat
productivity. The duration of construction will vary from project to project based on the design
and configuration of the surface intake. Some facilities may use existing infrastructure or
modify existing infrastructure to eliminate or reduce construction impacts. Numerous factors
can be taken into consideration to assist in avoiding construction related impacts and are further
explained in sections 12.1, 12.2, and 12.3. Potential environmental effects and related
technologies to help avoid the intake and mortality of marine life during construction of intakes
are described in greater detail in the sections below. For a detailed discussion of these issues
and the determination of impacts under CEQA, please see section 12 of this staff report.
8.3.1.1.2 Operational impacts
Operation of surface water intakes can result in significant intake and mortality of all forms of
marine life. Consequently, intakes should be sited and designed to avoid sensitive habitats and
species. In addition to construction-related mortality, intake and mortality of marine life occurs
through two primary mechanisms. Organisms may become trapped against surface water
intake screens by the suction power of the surface water intakes, referred to as impingement.
Smaller organisms in the water column such as algae, plankton, fish larvae, and eggs, that pass
through surface water intake screens are drawn into the facility and will perish when exposed to
the high pressure and heat of a cooling water or desalination system. This process is referred
to as entrainment.
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Overall, impingement and entrainment result in the loss of biological productivity. Impingement
typically involves the loss of adult aquatic organisms, which reduces the reproductive population
of an affected species. Entrainment of eggs and larvae will reduce the recruitment of juveniles
to parent populations, and reduces available food for fish and wildlife dependent on the aquatic
organisms lost to impingement and entrainment. The severity of the impacts of impingement
and entrainment on the sustainability of a specific species and health of an ecosystem depends
on a number of factors that are difficult to quantify such as reproduction rates, natural mortality
rates, and the percentage and ages of affected populations. Recreational and commercial
fishing may also be affected if breeding stocks of economically valuable fishes and invertebrates
drop below sustainable rates.
Although there are few studies of the biological effects of desalination facility surface intakes,
there are extensive studies at OTC power plant facilities that investigated the biological impacts
of their source water intakes. Mortality entrained organisms is generally assumed to be 100
percent in the absence of site-specific studies. (U.S. EPA 2004a; Pankratz 2004) During 2000
to 2005, power plants in California annually entrained on average 19.4 billion fish larvae with
estimated intakes of 78-2,670 MGD. (SWRCB 2010) No direct estimates exist for the amount
of invertebrate larvae, zooplankton, or phytoplankton entrained within this same period,
although the numbers are likely orders of magnitude larger based on the relative abundance of
plankton in seawater compared to fish larvae. During the same time period, approximately 2.7
million fish (84,250 pounds) annually were impinged at power plants, along with a number of
marine mammals and sea turtles. (SWRCB 2010)
8.3.1.2 Approaches to Reduce Impingement and Entrainment at Surface Water Intakes
There are numerous technologies that can help reduce or avoid impingement and entrainment
of marine life, including intake structure design, configuration of screening systems, passive
intake systems, and fish diversion and avoidance technologies. (U.S. EPA 1976; U.S. EPA
2004b) The following are approaches that facilities use to avoid impingement and entrainment.
8.3.1.2.1 Reducing Intake Flow Volume
Desalination facilities using RO typically withdraw seawater to serve as source water, backwash
water for the pretreatment system, and to dilute brine wastes and other effluent generated
during the process. (WateReuse 2011) Decreasing the volume of seawater required for any of
these three purposes will reduce the volume of water withdrawn through a surface intake, and
will consequently reduce impingement and entrainment.
A desalination facility can lower the volume of source water needed by increasing the recovery
rate of the desalination process. The recovery rate is the amount of product water a facility
generates over the amount of water it takes in. Designing a facility to operate at a higher
recovery rate will reduce pretreatment costs because there is less source water that needs to
undergo pretreated; although, energy demands may be increased to support the additional
production efficiency. An additional four to ten percent of the total intake for RO systems is
used to backwash the pretreatment filtration systems. The amount of water required for
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backwashing filters can be significantly reduced by treating and reusing the backwash water.
While treating backwash water adds costs to the overall desalination process, the procedure
reduces the intake volume and associated impingement and entrainment. (WateReuse 2011a)
Withdrawing additional seawater through surface intakes for the purpose of diluting brine
effluent to meet water quality standards (referred to as “flow augmentation”) can significantly
increase entrainment and impingement. Additional mortality may occur through brine exposure
in the mixing process and through predation in conveyance pipes. The alternative to flow
augmentation for reducing impingement and entrainment impacts is to discharge the brine
concentrate through high-velocity multiport diffusers, or by mixing the brine with effluent, such
as from power plants or WWTPs, prior to discharge to the ocean. These discharge methods are
further discussed in subsequent sections below.
8.3.1.2.2 Reducing Through-Screen Intake Flow Velocity
The velocity at which seawater is withdrawn through an intake has a significant influence on the
potential for impingement because a higher intake velocity results in greater net force towards
the intake. Impingement occurs when an intake velocity is sufficiently high that fish or other
organisms cannot swim away and are trapped against intake screens. A maximum intake
velocity of 0.5 feet per second (ft/s; 0.15 meters per second) has been shown to protect most
small fish (U.S. EPA 1973) and is an appropriate value to preclude most impingement of fish
large enough to be unable to pass through the screen. (EPRI 2000) U.S. EPA CWA section
316(b) Phase I Rule is based on the determination, for new facilities, that the best technology
available performance standard is achieved by reduced flows equivalent to that of a closedcycle wet cooling system. To reduce impingement impacts, the Phase I Rule also requires that
intake structures be designed to limit intake flow velocity to a maximum of 0.5 ft/s (0.15 m/s).
(U.S. EPA 1973) The State Water Board’s OTC Policy also requires that through-screen
velocities must be limited to 0.5 ft/s (0.15 m/s) or less for existing power plant seawater or
estuarine water intakes in order to reduce impingement mortality.
8.3.1.2.3 Installing Intake Screens
Surface water intake structures can be screened to preclude as much debris, seaweed, fish,
and other organisms as possible from entering the plant. Passive intake screens can be placed
in areas of high local currents and wave-induced water motion to transport marine debris and
organisms off and away from the screens. (Kennedy/Jenks Consultants, 2011) Active (selfcleaning) intake screens can be installed in areas with high or low local currents because the
actively sweep debris and fouling organisms off the screen rather than relying on currents.
Studies suggest that the type of screen, size of the screen slot opening, and the method of
intake are all factors that influence reductions of marine life mortality.
Intake screens can be designed in a range of screen slot opening sizes. Studies described in
sections below show that the smaller the slot opening, the more protective it is in reducing
entrainment. (EPRI 2005; Weisberg et al. 1987; Tenera Environmental 2013b) There will be
variable energy, operation, and maintenance requirements for screens with different slot
opening sizes even if the screen type (wedgewire vs. fine mesh), intake capacity, and intake
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flow rate are constant. Screens with smaller slot or mesh sizes may require more energy to
withdraw the same amount of water compared to screens with larger slot openings if the screen
is not designed to compensate for the additional friction and drag as water moves through
smaller screen slot openings. Increasing the screen surface area can reduce the friction and
drag. Consequently, screens with smaller openings may need to be dimensionally larger, or a
facility may need additional screens to facilitate the withdrawal of source water.
Passive intake screens are not self-cleaning and require manual cleaning either by divers or by
retrieving the screen for cleaning and maintenance. Passive screens with smaller slot or mesh
sizes in the ocean environment will most likely require more frequent maintenance than screens
with larger slot or mesh sizes. Additionally, screens with smaller openings will require more
maintenance because there will either be more screen surface area or a greater number of
screens to clean. To reduce or eliminate manual cleaning and maintenance requirements,
screens can be equipped with manual air burst cleaning systems or brushes to periodically
clean the screens. (Intake Screens, Inc. 2014, Alden Labs 2014, Hidrostal 2014) There are
also biofouling resistant screen materials, such as copper-nickel alloys, that can be used to
prevent biological growth on the screens (Kennedy/Jenks Consultants, 2011); however, screen
materials known to be deleterious to marine organisms or water quality should be avoided.
Below is a brief description of different types of screens and their effectiveness in reducing
impingement and entrainment impacts.
Coarse bar screens, trash racks, and angled coarse screens. A shoreline surface water intake
such as a concrete intake canal is typically equipped with a single row of stationary coarse bar
screens or through a trash or bar rack where the water enters the intake. Coarse screens
generally have openings of 0.37 to 5.9 in (9.5 to 150 mm) and approach velocities of up to 2 ft/s
(0.6 m/s). (U.S. EPA 2011; EPRI 2005) The initial screens have coarsely-spaced vertical bars
and are primarily used to exclude large debris. Floating booms can also be deployed in front of
intake screens to keep out large floating debris, large marine animals, and boaters. Trash racks
can be installed to capture trash and prevent it from entering the intake. Trash racks may be
equipped with trash rakes that facilitate automated cleaning of the rack. (AldenLabs 2014) Fish
with weak swimming abilities and compressed body shapes may get stuck between the bars of
the coarse bar screens or may be harmed by the trash rack cleaning systems.
Angled coarse screens can be used within an intake to guide fish to a collection point. The
marine life can then be returned to their natural environment. (AldenLabs 2014; Taft 2000)
The success of angles screens relies heavily on constant hydraulic conditions. The efficiency of
diversion varies by species, but is typically high. Survival following exposure to the angled
screen also varies by species with more delicate species having survival rates around 70
percent and more robust species having survival rates approaching 100 percent. (Taft 2000)
Angled coarse screens are effective at protecting juvenile and adult life stages, but are
ineffective at protecting fish eggs, larvae, and small invertebrates. (Taft 2000)
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Traveling screens (rotating vertical, modified vertical, inclined). Traveling screens are moving
screen panels (“trays”) mounted onto a moving belt that rotates the screen vertically through the
water. Traveling water screens may be simple or sophisticated with coarse screens for removal
of large floating debris or with finer screens capable of removing finer suspended materials.
(U.S. EPA 2011) Rotating vertical traveling screens rotate around an axis, while inclined
traveling screens utilize standard through-flow traveling screens set at an angle to the incoming
flow. Angling the screens may improve fish protection since fish tend to avoid the screen face
and will move toward the end of the screen, aided in part by the direction of current flow. (Taft
2000)
Modified vertical traveling screens (“Ristroph” screens) are conventional traveling screens fitted
with a collection area for fish beneath the screen panel. Impinged fish are loosened from the
screen with a gentle spray and flushed into a recovery trough. From the recovery trough, fish
are returned to the source water body. The screen operates continuously to keep impingement
time relatively short consequently modified traveling screens have been shown to substantially
reduce impingement mortality. (U.S. EPA 2009; U.S. EPA 2011) The Dominion Power’s Surry
Station uses Ristroph screens with a fish wash and return system. Data from the facility ,
showed increased fish survival rates following impingement through use of the wash system
and that the impinged fish had a 93.8 percent survival rate, although mortality varied by species.
(EPRI 1999) Other generating stations (e.g. Coarse bar screens, floating booms, and angled
coarse screens. ) have employed the use of Ristroph screens with similar reports of reductions
in fish losses due to impingement. (Taft 2000)
The US EPA and other NPDES permitting agencies have required some power plants to install
traveling screens with fine mesh screens to reduce entrainment. US EPA Region IV and the
Florida Department of Environmental Regulation required that the Tampa Bay Electric
Company’s newly constructed once-through cooling system Big Bend Unit 4 utilize traveling
screens with a 0.5 mm mesh size, in addition to Unit 3. Each unit had an intake capacity of 540
cubic feet per second (cfs; 349 MGD) once the screens were installed. In some cases, the
traveling screens were able to reduce entrainment by more than 80 percent. (Brueggemeyer et
al. 1987)
Other studies have investigated the efficacy and use of fine-mesh traveling screens to reduce
entrainment in conjunction with the functionality of the screens in terms of plant reliability.
(Thompson 2000; Hogarth and Nichols 1981) The US EPA required that the Brunswick Steam
Electric Plant in North Carolina install and use 1.0 mm mesh size with a fish return system on
two of the four traveling screens in addition to implementing flow-minimization requirements and
a 9.5 mm mesh size fish diversion device at the facility. There was an 82 percent decrease in
the average density of entrained fish after the requirements were implemented. Hogarth and
Nichols (1981) investigated the reliability of fine mesh intakes and reported that the fine mesh
traveling screens significantly reduced entrainment without jeopardizing the plant reliability. After
the flow minimization requirements were implemented, the intake volumes dropped from 1105 1205 cfs (714-778 MGD) intake volume varies seasonally at the plant) to 605 to 915 cfs (390591 MGD). (Hogarth and Nichols 1981) It is important to note that even after the flow
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minimization requirements and the use of 1.0 mm mesh size intake screens were implemented,
the OTC intakes were able to withdraw between 390 and 591 MGD, volumes which exceed the
intake volume for even the largest proposed desalination facility in California.
Fine-meshed screens. Coarse screens are usually used in conjunction with fine-meshed
screens, which can be either stationary (passive) or moving (rotating). Fine screens typically
have mesh sizes of 3.0 mm (.12 inch) or smaller that filter out finer debris and most of the
remaining adult and juvenile fish that passed through the coarse screens. (U.S. EPA 2011)
Flow velocity through the screen can also be controlled to prevent juvenile fish from being
impinged. While fine-meshed screens are primarily effective at reducing entrainment of adult
and juvenile fish, they still allow all small phytoplankton and zooplankton, and the majority of
eggs, and fish and invertebrate larvae to pass through. Efficacy of fine-meshed screens is
highly dependent on species and life stage.
Wedgewire screens. Wedgewire screening technology have been installed and operated
effectively at power plants and desalination facilities for decades. (Enercon 2010a) Cylindrical
wedgewire screens have triangular or wedge shaped wires around a cylinder-shaped intake.
The wedge shape helps prevent clogging of the screens because most particles or organisms
will continue through the screen rather than being trapped between the wires. (Intake Screens
Inc. 2014) The screens can be fine or coarse mesh. Wedgewire screens are passive screening
systems that act as a physical barrier to prevent organisms from being entrained. Cylindrical
wedgewire screens can reduce impingement and entrainment if the screen slot size is
sufficiently small (0.5 to 1.0 mm) to physically block passage of an organism (EPRI 1999)
Additionally, hydraulic factors can contribute to the reduction in impingement and entrainment at
wedgewire screens. (EPRI 2003; Tomljanovich 1978; Weisburg 1987) The cylindrical shape of
the wedgewire screen, combined with a very low through-slot velocity, is also necessary to allow
juvenile and adult fish to escape the flow field. A relatively high ambient current cross-flow
helps move organisms around and away from the screen. Additionally, high velocity cross-flow
provided by ambient currents prevents buildup of debris on the screens. (Taft 2000; Weisberg
et al. 1987) When these conditions are present, wedgewire screens are effective at reducing
entrainment and impingement. (Taft 2000) In some cases, hydrodynamic forces can prevent
impingement entirely by sweeping organisms past the screen, thus preventing contact with the
screen. (Enercon 2010b)
Numerous studies have evaluated the effectiveness of wedgewire screens at reducing
impingement and entrainment (Heuer and Tomljanovich 1978; Taft 2000; Weisberg et al. 1987;
EPRI 2003; EPRI 1999; EPRI 2005) and some of those studies have shown wedgewire screens
can significantly reduce entrainment of fish eggs and larvae at intake pipes. (Weisberg et al.
1987; EPRI 2003; EPRI 2005) Entrainment data for facilities using or testing small slot size
screens are provided below and a summary table is provided in Appendix D (Table D) of the
Staff Report with SED.
In addition to investigating the efficacy of wedgewire screens in reducing entrainment, facilities
including West Basin Municipal Water District (WBMWD) tested different metal alloys for the
56

screens and found that some of the screens dissolved over time when submersed in seawater.
(Tenera Environmental 2013b) Marine life fouling on the screens is another issue with using
wedgewire screens. Screen slot size, composition, design, and environmental setting are all
factors that influence the rate and severity of biofouling. Taft (2000) reported concerns with
biogrowth and the potential for clogging of screens with slot sizes as small as 0.5 mm. The
fouling organisms may impede the structural integrity of the screens or prevent adequate intake
flow.
McGroddy et al. (1981) measured the effects of biofouling and debris clogging hydraulic
performance in order to determine cleaning frequencies that would be required if the screens
were used at the Redondo Beach Generating Station. Debris clogging can occur in a relatively
short timeframe whereas biofouling can take weeks to months before there is substantial mass
to clog the screens. The cleaning frequency estimates were dependent on environmental
conditions and varied from a few hours to a few weeks. To maintain intake flows, the screens
had to be less than 50 percent clogged and the study noted frequent air bursts helped maintain
flow. (McGroddy 1981)
McGroddy et al. (1981) also compared biofouling on 0.7 mm to 2.0 mm mesh size carbon steel,
epoxy-coated steel, copper, and stainless steel screening materials. The study also
investigated the effectiveness of applying heat treatments to the screen samples. The heat
treatments were effective at eliminating the attached organisms and the study reported that the
stainless steel screening material was the least susceptible to biofouling. However, the study
compared stainless steel screens with larger mesh openings to other screening materials with
smaller slot openings, so the study should be repeated with alloys with the same slot openings.
(McGroddy et al. 1981)
Another study reported Z-alloy screens were the most effective at preventing corrosion or
fouling in a one-year study. (Tenera Environmental 2013b) Whereas a study by Wiersema et
al. found that stainless steel screens clogged quickly but copper alloy screens remained at least
50 percent un-clogged throughout the experiment. (Wiersema et al. 1979) A SCWD2 pilotscale cylindrical wedgewire study also investigated biofouling potential of various screen
materials. The results from their studies can be found here:
http://www.scwd2desal.org/documents/Draft_EIR/Appendices/AppendixG.pdf. Emerging data
from WBMWD reported no significant biofouling or reduction in performance capacity for
screens with 1.0 mm slot sizes that had been deployed in waters off Redondo Beach, CA for 18
months. (WBMWD Comments at August 6, 2014 Public Workshop and August 19, 2014 Public
Hearing).
The screen composition is a factor that should be investigated in the design process of a facility.
It is imperative that the wedgewire screens are maintained so slot-size integrity is maintained,
through-screen velocity does not exceed 0.5 ft/s (0.15 m/s), and the facility still has adequate
intake flow. The 0.5 ft/s intake velocity standard is consistent with the CWA 316(b) rule, which
further requires the assumption that the screen is under a 15 percent blocked condition.
Consequently, an owner or operator would target a through-screen velocity of 0.43 ft/s to meet
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the 316 (b) requirements. This requirement helps to ensure that even if the screen is partially
blocked or clogged, that the intake velocity is maintained at a safe rate in order to prevent
impingement and reduce entrainment.
Importance of Screen Slot or Mesh Size. Both fine-mesh and wedgewire screens can be
effective in reducing entrainment, and when combined with suitable velocity controls, can also
reduce or eliminate impingement. However, the effectiveness of fine-mesh and wedgewire
screens in reducing entrainment is largely a function of the size of the screen slot opening.
A 0.5 mm slot-sized and fine mesh screen has been shown to protect some larvae and eggs.
Several examples are described below:



The 25 MGD Tampa Bay seawater desalination plant is co-located with the Big Bend
Power Plant and uses the power plant’s ocean-derived cooling water as the desalination
source water. The Big Bend Power Plant withdraws 1.4 billion gallons per day through
four intake units (approximately 350 MGD each). The intake pipe for the power plant’s
Units 3 and 4 is equipped with a 0.5 mm fine mesh screen that is used seasonally from
March 15 to October 15. (AldenLabs 2014) The 0.5 mm traveling water screens used in
conjunction with a fish return system reduced impingement and entrainment of fish eggs
and larvae by over 80 percent. (AldenLabs 2014; WateReuse 2011a; U.S. EPA 2011)
0.5 mm fine mesh screens successfully reduced impingement mortality at the Barney
Davis Seawater Cooling Station in Corpus Christi. No data is available for entrainment
avoidance of 0.5 mm screens at this intake location. (Tetra Tech Inc. 2002) [Note that
another source reports the power plant initially installed 0.7 mm screens that were
replaced with 1.0 by 1.2 mm screens to improve intake capacity. (Poseidon Comment
15.69)



According to Roberto Pagano in “Recent Developments in Techniques to Protect
Aquatic Organisms at the Intakes Steam-Electric Power Plants,” 0.5 mm sized screens
have been used on traveling screen and single-entry, double exit screens. These
systems are successful if the facilities apply safe return of impinged organisms. (U.S.
EPA 2011) Additional studies have investigated entrainment reduction using 0.5 mm
and 1.0 mm mesh size traveling screens and reported that entrainment was significantly
reduced without jeopardizing the plant reliability. (Brueggemeyer et al. 1987; Hogarth
and Nichols 1981; Thompson 2000; also see the section on traveling screens in section
8.3.1.2.3)



The Tennessee Valley Authority conducted laboratory studies showed reductions in
hatchery-reared striped bass larvae entrainment of up to 99 percent using 0.5 mm
screens. A test at the John Sevier Power Plant showed that 0.5 mm intake screens
reduced entrainment levels by more than half when compared to entrainment impacts of
using 1.0 mm and 2.0 mm screens. (Tennessee Valley Authority 1976)
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0.5 mm fine mesh screens were tested and used for limited periods of time on two of the
four intakes at the Brunswick seawater cooling Power Plant in North Carolina. There
was an 84 percent reduction in entrainment compared to conventional (9.5 mm
screens). (Tetra Tech Inc. 2002) Similar results were shown at pilot studies at the
Chalk Point Generating Station in Maryland, which also uses seawater for cooling, and
the Kintigh Generating Station in New Jersey. (Tetra Tech Inc. 2002)



An evaluation of cylindrical wedgewire screens at Beal Lake, Arizona looked at the
efficacy of 0.5 mm screens for eggs and larvae of three size classes of fish (small,
medium, and large). The screens did not significantly reduce entrainment of the small
fish eggs or larvae (0.5 mm and 4.2 mm respectively). The 0.5 mm slot size screens did
reduce entrainment of eggs (1.0 to 3.8 mm) and larvae (8.5 to 12.1 mm) for medium and
large fish by 100 percent. (Bureau of Reclamation 2007)

The effectiveness of both fine-mesh screens and wedgewire screens in reducing entrainment is
a function of the screen slot size. Entrainment decreases as the screen slot size decreases and
the size of the fish increases. (EPRI 2005; Weisberg et al. 1987; Tenera Environmental 2013b)
However, the potential for entrainment of fish larvae is largely dependent on their head capsule
dimensions. (Tenera Environmental 2013b) Laterally compressed fish like anchovies and
flatfish typically will have higher entrainment rates than fish like sculpins or rockfishes of the
same length because the anchovies and flatfish have smaller head capsule dimensions. Mesh
screen slot sizes of 0.5 mm to 1.0 mm are required for effective screening for many species at
early life stages. Many fish mesh screen installations have been evaluated for effectiveness
and have proven to be reliable in operation:


An entrainment study on 1, 2, and 3 mm slot-size wedgewire screens at an electrical
generating station in Maryland showed that anchovy and goby larvae less than 5 mm
long were entrained regardless of the screen slot size. However, the 1 mm screen
excluded more than 90 percent of ichthyoplankton 10 mm or larger when entrainment
was compared to an open intake. (Weisberg et al. 1987) Another study performed at
AldenLabs demonstrated that almost 100 percent of larvae over 10 mm were excluded
from entrainment by a 1 mm wedgewire screen (AldenLabs 2014; EPRI 2003), whereas
the 1 mm screen only prevented 53 percent of 5 to 10 mm ichthyoplankton from being
entrained. (Weisberg et al. 1987)



A study on wedgewire screens at Logan Generating Station in New Jersey reported a 90
percent decrease in fish larvae and egg entrainment through installation of a 1 mm
wedgewire screen relative to conventional screens (9.5 mm). (EPRI 1999) A Laboratory
study by Hanson (1979) reported screens with 1 mm slot size reduced entrainment of
larvae with large head capsules, but did not reduce entrainment of eggs smaller than 2.3
mm in diameter. (EPRI 2005)



Lifton (1979) evaluated entrainment and impingement for 1 mm and 2 mm wedgewire
screens on intakes at the Seminole Generating Station in Florida. The study showed
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there was virtually no impingement of organisms after screens were installed, and that
larvae entrainment was reduced by 66 and 62 percent for the 1 mm and 2 mm screens,
respectively, when compared to larger (9.5 mm) screen systems. The densities of the
fish entrained were not statistically different for the 1 mm and 2 mm screens. (Lifton
1979; EPRI 1999)


A study in Narragansett Bay, Rhode Island (estuarine site), and Lake Erie, Ohio
(freshwater site) measured entrainment of fish eggs and larvae through 0.5 and 1.0 mm
wedgewire screens, both operating at through-slot velocities of 0.15 and 0.30 m/s. The
0.5 mm screen significantly reduced entrainment for all larval species and length classes
by over 72 percent relative to open intakes at the estuarine site. The study also reported
a 50 percent reduction in shad larvae entrainment using a 0.5 mm screen at the
freshwater site, although entrainment was not significantly reduced with the 1.0 mm
screen. There was a greater than 92 percent reduction in egg entrainment with a 0.5
mm screen, but the effects of a 1.0 mm screen on egg entrainment were not
distinguishable from egg entrainment at an unscreened intake. Egg entrainment was
unaffected by intake velocity, but larval entrainment significantly decreased as throughslot velocity decreased. (EPRI 2005)



Per Hanson in, “A Practical Intake Screen Which Substantially Reduces the Entrainment
and Impingement of Early Life Stages of Fish,” entrainment of 1.8 mm to 3.2 mm sized
striped bass fish eggs could be eliminated with 0.5 mm screen slot openings. However,
striped bass larvae measuring 5.2 to 9.2 mm were entrained through a 1 mm slot sized
screen. Yellow perch less than 8 mm long were not excluded by a 1 mm screen, but
exclusion reached 100 percent for yellow perch 13 mm long. (U.S. EPA 2011)



A recent study modeled the theoretical reduction of fish larvae entrainment between 0.75
mm, 1 mm, 2 mm, 3 mm, 4 mm, and 6 mm wedgewire screens. (Tenera Environmental
2013a) The modeling was based on the statistical relationships between larval
morphometrics (width and depth of head capsule and body length) and wedgewire slotwidth. Tenera Environmental (2013a) measured head depth and width for several
California marine fish species and modeled the probability of entrainment for a given
species based on the species’ morphometrics. The study estimated a small proportion
(3.3 percent) of 25 mm (0.98 in) long anchovies may be entrained through a 0.75 mm
slot-size screen. However, 47.7 percent of 25 mm long anchovies were at risk of
entrainment through a 2 mm screen, and 86.8 percent of 25 mm long anchovies were at
risk for entrainment through a 3 mm screen. These data may represent conservative
estimates since the model did not include ambient hydrodynamics and fish behavior.
(AldenLabs 2014)



Data for two of the most prevalent larva in California waters showed that all northern
anchovy larva less than 8 mm in length and all CIQ gobies (a group of goby species
comprised of Clevelandia, Ilypnus, and Quietula) less than 6 mm would be entrained
using a 1 mm wedgewire screen. Of the entire larval populations for these species, 74.5
60

percent of northern anchovy larvae are less than 8 mm in length and 92.2 percent of CIQ
gobies are less than 6 mm in length. (Foster et al. 2012) According to a study that
modeled entrainment based on head capsule size, slot sizes over 3 mm will not
significantly reduce population-level mortality for the majority of California fish species at
risk of entrainment (e.g. gobies, anchovies, croaker). (Tenera Environmental 2013a)
The report demonstrated that it is feasible to model entrainment based on various
screen slot sizes and that estimates of entrainment can be generated, and that modeling
using a 1 mm wedgewire-screened intake resulted in a net reduction in entrainment of
approximately 10 percent.
A summary table with a sub-sample of entrainment studies is provided in Appendix D.
The general estimates for slot size may be valuable for designing an intake screen; however,
discretion should be applied when applying results for one species to multiple species because
entrainment is related to a species’ morphometric. Caution should be used when extrapolating
entrainment result to morphologically dissimilar taxa to ensure that screen slot size will be
adequately protective for all species in the affected habitat. For example, the Tenera (2013a)
study showed that 1 mm screens reduced entrainment of sculpin larvae by 81.1 percent, but
only 45.1 percent for anchovies (Table 8-1; Appendix D). Three-quarters millimeter slot size
screens moderately increased protection of sculpin larvae by reducing entrainment by an
additional 4.8 percent over 1.0 mm slot size screens; however, anchovy entrainment was
reduced by an additional ten percent, which may have a significant impact on the anchovy
population. The EPRI 2005 study shows similar differences among species in terms of screen
efficacy. Some species were adequately protected by the 0.5 mm screen while many others did
not show significant reduction in entrainment (Table 8-1; Appendix D).
Additionally, even though wedgewire screens can reduce entrainment mortality of juvenile and
adult fish and essentially eliminate impingement mortality, intake-related mortality will be site
and species-specific. Empirical studies on wedgewire screen efficacy may be required to test
the models that have been designed to estimate entrainment. There also may be a need to
empirically measure entrainment at individual desalination facilities. For example, a modeling
study by Tenera Environmental (2013b) investigated reduction in entrainment at the Diablo
Canyon Power Plant intake when using a 1 mm wedgewire screen. The study showed
entrainment reductions ranging from 4.6-15.8 percent relative to open water intakes (Appendix
D). There were also differences in entrainment from year to year due to variation in local larval
size and abundance.
Some studies on screen efficacy are contradictory. The majority of studies that examine the
efficacy of wedgewire screens only looked at impacts on ichthyoplankton; yet there are many
other organisms that are abundant in the water. Pilot studies on wedgewire screens have
indicated that the total number of aquatic organisms that are entrained at screened intakes is
not statistically different compared to entrainment at an uncontrolled intake. (Kennedy/Jenks
Consultants 2011; Foster et al. 2012) Modeling data demonstrates that even though screens
may preclude a small portion of the larval population from entrainment, a significant percentage
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of the population (e.g., all of the smaller sized organisms) can still pass through the screen
slots. (Tenera Environmental 2013a) The portion of organisms that are not entrained because
of the wedgewire screen is relatively small compared to the number of organisms in the water.
(Foster et al. 2012) Consequently, there is only an approximate one percent reduction in
entrainment mortality between screened and unscreened intakes. (Foster et al. 2013)
Section 13142.5(b) requires that the Ocean Plan consider all forms of marine life, regardless of
size. Subsurface intakes are more protective of marine life than surface water intakes.
However, when subsurface intakes are infeasible for a particular location, small slot-sized
screens will protect larger juvenile and adult organisms (particularly fishes) from entrainment.
Other passive and active screens. There are many other types of passive and active screening
technology. Examples of other types of passive intake screens include perforated pipe inlets,
porous dikes, leaky dams, artificial breakwaters, artificial filter barriers, Gunderbooms®, and fish
barrier nets. Additional examples of active intake screens include dual flow travelling screens,
modified revolving disc screens, and modified Geiger MultiDisc® Screens.
8.3.1.2.4 Velocity Caps
A velocity cap is a partial cover added to an open intake pipe that changes the direction of the
intake flow. A velocity cap creates a flow field that juvenile and adult fish can detect and avoid if
the intake velocity is high enough to detect but low enough so that the fish can swim away.
Most fish have sensory receptors that can detect horizontal water currents. However, these
receptors do not sense vertical currents very well since vertical currents are largely unnatural in
the marine environment. Velocity caps are classified as impingement reduction technology
because they discourage impingeable fish from entering the system. The OTC Policy requires
that the coarsely spaced bars on velocity caps be no further than 9 inches apart to prevent large
organisms like seals, sea lions, and sea turtles from being entrapped in the intake systems.
Velocity caps can be used in conjunction with other technologies to reduce impingement and
entrainment.
Velocity caps have shown to be an effective way of reducing impingement at offshore facilities.
(U.S. EPA 2000) Based on a U.S. EPA technology efficacy assessment, velocity caps can
reduce impingement by more than 50 percent, and minimize entrainment and entrapment of
larger marine species between inlet structures and screens onshore. (WateReuse 2011a) One
of the first facilities to employ a velocity cap was the Huntington Beach Generating Station
(approximately 240 MGD average/514 maximum intake capacity), after study results showed
that small fishes could swim away to avoid being pulled into the intake pipe when a velocity cap
was in place. The Los Angeles Department of Water and Power (2007) released a detailed
report that assessed the velocity cap effectiveness at reducing fish impingement at the
Scattergood Generating Station (SGS) cooling water intake structure. The velocity cap reduced
the abundance of impinged fishes by 97.6 and the biomass of impinged fished by 95.3 percent.
(LADWP 2007)
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Velocity caps in southern California were originally designed with intake velocities between 2
and 3.5 ft/s. (Weight 1958) The San Onofre Nuclear Generating Station (SONGS) was the
largest seawater intake in California (2,384 MGD intake capacity) prior to
decommission/shutdown in 2013, and had twin, 18-ft (5.5 m) diameter offshore intake pipes
fitted with 45 ft (13.7 m) diameter velocity caps. Water entered the velocity caps at an average
velocity of 1.8 ft/s (0.55 m/s), which is a high enough velocity for impingeable fish to detect but
low enough to be able to avoid the intake. Full-scale impingement studies were conducted at El
Segundo from July 1956 through June 1958. The study compared impingement prior to
installing velocity cap to impingement following velocity cap installation. Total impingement was
reduced 95 percent from 272.2 tons to 14.95 tons following installation of a velocity cap.
(Tenera 2006)
EPA recently provided the following clarification regarding velocity caps:
"EPA is aware that low intake velocity is sometimes confused with velocity cap
technologies, and EPA would like to clarify that these concepts are not the same. Most
velocity caps do not operate as a fish diversion technology at low velocities, and in fact
are often designed for an intake velocity exceeding one foot per second. Thus a velocity
cap will not typically meet the low intake velocity impingement mortality limitation.
The velocity cap is located offshore and under the water's surface, and uses the intake
velocity to create variations in horizontal flow which are recognizable by fish. The
change in flow pattern created by the velocity cap triggers an avoidance response
mechanism in fish, thereby avoiding impingement." (Federal Register/Val. 77, No. 112,
Monday, June 11, 2012/Proposed Rules, page 34320)
8.3.1.2.5 Other Surface Intake Reduction Techniques
Some industrial facilities rely upon active processes that remove or guide fish away from intakes
and return fish back to the environment. In some instances, fish can be collected and returned
to the environment following impingement. Louver systems consist of a series of vertical panels
placed at an angle to current flow direction, and have been successful at diverting adult and
juvenile fish away from intakes. (U.S. EPA 2009; U.S. EPA 2011) Fish elevators consist of
large trays located in front of traveling screens that can be raised via a belt to collect fish in the
water column in front of a screen. The tray is emptied to move fish and other organisms into a
return system. (SCE 2008)
Behavioral barriers take advantage of natural fish behavior to prevent entrainment. (U.S. EPA
2003; Taft 2000) Velocity caps, slanted screens, and louvers are examples of behavioral
barriers. Acoustic barriers, underwater strobe lights, air bubble curtains, and electrical barriers
are other types of behavioral barriers. Unfortunately, laboratory and field studies show that
while some species of fish respond to these devices, others do not and some species are even
attracted to them. (Hocutt 1980) There is also concern that some of this technology could have
adverse impacts to marine mammals.
Intake operations can be modified to reduce the time, duration, or frequency of withdrawals
during certain biologically important time periods, such as spawning season, to reduce impacts
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on aquatic life, and significantly reduce entrainment and impingement. For example, a study at
SONGS showed that larval entrainment was reduced by half by changing the timing of high
volume water withdrawals. (U.S. EPA 2001)
8.3.2 Subsurface Intakes
Subsurface intakes extract marine water from beneath the ground, filtering the seawater through
the geological features of the seafloor. Because the water is naturally filtered as it moves
through sediments, it generally contains lower levels of contaminants such as suspended solids,
silts, organic contaminants, oil, and grease. Similarly, subsurface intakes provide a natural
barrier to suspended sediments, algal toxins, pathogens, dissolved or suspended organic
compounds, harmful algal blooms, kelp, sea jellies, debris, or oil or chemical spills, and adult
and juvenile marine organisms. (Missimer et al. 2013; MWDOC 2010; Lattemann and Hopner
2008; Kreshman 1985) Subsurface intakes collect water through sand sediment, which acts as
a natural barrier to organisms and thus eliminates impingement and entrainment. (MWDOC
2010; Missimer et al. 2013; Hogan 2008; Pankratz 2004; Water Research Foundation 2011)
This gives subsurface intakes a significant environmental advantage over surface water intakes
because mitigation for surface intake entrainment will have to occur throughout the operational
lifetime of the facility.
Subsurface intakes are often limited to locations with favorable geological conditions, since
aquifer characteristics vary with the geology, structure, and topography of the substrate in which
they occur. Detailed hydrogeological and geophysical surveys and mapping are needed to
determine the feasibility of installing subsurface intakes. Local geologic conditions will
determine the necessary intake design, size, and flow capacity.
Overall, subsurface intakes can lower desalination operational plant costs and minimize
associated environmental impacts. For instance, subsurface intakes typically allow for higher
quality raw water to be fed into the intake system, minimizing pretreatment and significantly
lowering operation and maintenance costs. (Pacific Institute 2013a; National Research Council
2008; Bartak et al. 2012; SDCWA 2009) The total lifetime costs for subsurface intakes over a
10- to-30 year operational time frame are often equivalent to or less than surface intakes due to
reduced pre-treatment needs. (Missimer et al. 2013)
Subsurface intakes can be carefully sited to determine the least environmentally disruptive
location and avoid areas with sensitive habitat and species. In addition, the construction period
should be as short as possible. Construction of onshore subsurface intakes have the potential
to disrupt breeding habitat, foraging grounds, or vegetation (Water Research Foundation 2011),
and offshore construction of subsurface intakes has the potential to disrupt benthic communities
for the duration of the construction, although the community structure is expected to return after
the construction is completed. The most significant environmental impacts associated with
subsurface intakes are related to construction and maintenance, although the magnitude and
nature of those environmental impacts will vary depending on the type of subsurface intake. For
example, vertical beach well intakes will disturb relatively little surface area and require minimal
maintenance, whereas offshore infiltration galleries can require complete substrate replacement
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and continuous maintenance in order to ensure continued longevity. However, construction can
be planned around breeding seasons to minimize impacts to sensitive species or habitat.
Subsurface intakes may not be suitable in all locations due to the desired intake volume or site
geology. For example, beach wells are not as suitable for larger intakes, and the site geology
needs to be suitable to support a number of individual wells to yield the required raw water
supply. Beach wells can support small to intermediate capacity intakes, but to support larger
intakes, a greater number of individual beach wells can raise the issue of undesirable aesthetic
impact. However, it is possible to install multiple subsurface intakes to withdraw the amount of
water desired and the well heads can be buried to reduce or eliminate aesthetic impacts. Beach
galleries specifically have design potential for large scale facilities, and have been demonstrated
to be able handle large volumes of water. (Missimer et al. 2013) Different types of subsurface
intakes, the combination of different subsurface intakes, and the number of wells required can
all be factored into the assessment of subsurface intake feasibility. In addition, a well’s “cone of
influence” must be accurately sized so that production is not affected in nearby or adjacent
wells. (Kennedy/Jenks 2011)
Drilled wells (either vertical, slanted, or horizontal), infiltration galleries, or seabed filtration
systems are the most typical types of subsurface intakes, each of which has its own
advantages, disadvantages, capabilities, suitability, and cost-effectiveness. A brief description
of the most common types of subsurface intakes is included below, along with a discussion of
potential environmental advantages and marine life mortality associated with these intakes.
8.3.2.1

Types of Subsurface Intakes

8.3.2.1.1 Vertical Intake Wells
Vertical intake wells are drilled vertically into a source water aquifer and are relatively
inexpensive to construct and maintain. Vertical intake wells have a well casing and submersible
pump, and each well can generally extract between 0.1 and 1 MGD source water. (Pankratz
2004) For practical reasons, such as ease of access, vertical wells are usually located onshore.
Wellheads must be protected from beach erosion, and beach wellheads are often buried in a
vault near the shoreline to maintain beach aesthetics. Examples of vertical well desalination
plants are described below:


The 0.3 MGD Sand City Brackish Water Reverse Osmosis (BWRO) (#4 Figure 2-1)
desalination facility in Sand City, California, operating since 2010, has installed four, 60
ft (18.3 m) deep, vertical beach wellheads to extract brackish water. The intakes provide
up to approximately 0.7 MGD of brackish groundwater and seawater to the desalination
plant, which produces approximately 0.3 MGD of product water to serve the drinking
water needs for the community. (Sand City 2013)



The Sur plant, in the country of Oman, is one of the largest desalination plants in the
world with a pumping capacity of up to 21.2 MGD. The plant is supplied by 33 beach
wells that draw water from fractured karstic carbonate aquifers. The wells are 262 ft
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deep and spaced about 130 ft apart. The Sur plant is an example of a facility that uses
subsurface intakes to successfully provide large volumes of water for desalination.
(David et al. 2009)
Impacts from construction of vertical beach wells may include habitat displacement,
nesting/breeding interruption, discharge of boring spoils, mechanized equipment,
and hydrocarbons into the nearshore marine environment, and temporary increases in local
sediment loading. Intake wells should be sited to prevent saltwater intrusion and depletion of
freshwater sources of drinking water. A detailed discussion of the impacts of all types of
subsurface intakes for CEQA is in sections 12.1.4, 12.1.9, 12.2, and 12.4 of this Staff Report.
8.3.2.1.2 Slant Wells
Slant wells are similar to vertical wells, but are drilled into source water aquifers at an angle
using directional drilling methods. Like vertical intake wells, the wellheads of slant wells are
generally buried in a vault beneath the ground to maintain shoreline aesthetics. Slant wells can
either be connected to a common centralized collector, or submersible well pumps can be used
in each shaft. Although slant wells are more expensive to construct than vertical beach wells,
slant wells can minimize above-ground shoreline structures. In addition, slanted or angled wells
can provide a substantially greater length of well screen in the target aquifer, an important
advantage when there is limited aquifer thickness.
The Municipal Water District of Orange County investigated the use of various subsurface
intake systems at Doheny State Beach in Dana Point, CA. A 350-foot long 12-inch diameter
(casing and screen) test slant well was constructed on the beach and out under the ocean in the
May 2006. The test slant well yielded 2,100 gallons per minute (3.0 MGD) and was tested in
the Phase 3 Extended Pumping and Pilot Plant Test (Phase 3) from June 2010 to May 2012.
Phase 3 determined the pumped water quality over time and hydraulic connectivity to the
ocean. Drawdown impacts, performance of the well and aquifer, filtration capability of the
aquifer, biofouling potential, and mineral scaling potential were evaluated in Phase 3. Materials
corrosion testing was also performed to determine the most suitable stainless steel for the full
scale slant wells. Effectiveness of the aquifer to provide pretreatment was evaluating using
suspended solids and silt density index data. Additionally, the raw source water was run directly
through RO membranes, which showed no fouling or deterioration over the test period. An initial
groundwater flow model for San Juan Creek was also developed to evaluate the potential
impacts on upstream users and appropriate mitigation approaches. (MWDOC 2014)
The Cartagena Plant in Spain uses horizontal drain intakes specifically designed to address
marine environmental conditions unique to the site, where the presence of a protected seagrass
species placed constraints on location, construction method, and length of the intake pipe.
Directional drilling, guided by a global positioning system, achieved a radial pattern of horizontal
drains that generated a larger water capacity than vertical wells, thus requiring fewer water
intake points. (Wiesner 2012)
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8.3.2.1.3 Horizontal Beach Wells/Radial Collector Systems
Radial or horizontal collector wells (sometimes referred to as Ranney Collectors, after a
prominent manufacturer) typically consist of a central caisson or pumping station extending into
the ground, with horizontal lateral well screens that fan out from the caisson into the surrounding
aquifer. Individual horizontal wells can be drilled or well screens can be hydraulically jacked out
from the bottom of the caisson using a direct-jack or pull-back process. The maximum
horizontal well screen length of a radial collector well is approximately 300 feet. (Pankratz
2004) Since the laterals are placed horizontally, the surface area from which water is drawn is
greater than that of a standard vertical well, leading to higher pumping capacities. The caisson
may be buried in beach sand to maintain the aesthetics of the shoreline.
8.3.2.1.4 Infiltration Galleries
Infiltration galleries consist of an excavated trench that is then lined with a collector system and
covered by filtration media. An infiltration gallery is similar to a radial collection system and is
generally used where sediment deposits are relatively impermeable, or are of insufficient
thickness and depth. (Pankratz 2004) In such locations, radial well arms and screens can be
installed in a trench that is subsequently backfilled with a gravel pack and/or selected filter
materials. Infiltration galleries consist of a group of well screens or perforated collection pipes
that are buried horizontally within an engineered media (sorted sands or gravels with high
porosity and permeability) that are designed to have favorable percolation rates. Infiltration
galleries must be below the lowest-low tide level to allow continuous downward flow of water
from the water body into the collection pipes. Installing an infiltration gallery may require the
removal and disposal of extensive quantities of sediments and materials, resulting in potentially
significant, albeit temporary, impacts to benthic biological resources.
Infiltration galleries offer a high level of pretreatment filtration, and are often designed to operate
at low percolation rates (less than 0.1 gallon per minute per square ft of area). The infiltration
gallery collector pipes may be buried approximately 10 to 15 feet below the top of the media. If
the natural sediment is too fine, and not suitable for the percolation of water at a high enough
rate, the existing sediment can be excavated and replaced by engineered, coarse-grained sand.
The cost efficacy and usability of an engineered infiltration gallery will be site-specific. Loss of
filtration rates as a result of fine sediments plugging an engineered infiltration gallery is a
primary concern with an onshore and an offshore infiltration gallery located in water bodies with
prevalent clay or silt. Storms may deposit fine sediment over the engineered media and clog
the intake or reduce the flow, although higher wave energy may also work to dissipate and
dislodge fine particles that may otherwise clog the media. The engineered media may also
need to be dredged and replaced every few years in some regions, or may erode away
altogether in others. In high-energy environments, the surface of the filtration media is
continuously cleaned by wave action. High rates of infiltration are possible for sandy beaches
with active wave energy.
The Fukuoka District Desalination Facility in Japan was constructed in 2005 and utilizes an
infiltration gallery to withdraw source water. The facility has five supply lines that withdraw 27
MGD (103,000 m3/d) of seawater. (Shimokawa 2005; SCWDA 2009) The plant uses an
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ultrafiltration membrane for source water pretreatment in conjunction with a high recovery (60
percent) RO module. These methods require less seawater and therefore, require a relatively
small area of 211 feet by 1,030 feet (65 m by 314 m) on the seafloor. The first eight years
showed excellent performance with no intake backwashing or cleaning required.
8.3.3 Regulatory Considerations
Porter-Cologne requires that new or expanded desalination facilities use the best available site,
design, technology, and mitigation measures feasible to minimize intake and mortality of all
forms of marine life (§13142.5(b)). Desalination facilities would be categorized as an “industrial
installation” and any new or expanded desalination intake would be subject to requirements to
minimize the intake and mortality of marine life. The regional water boards are currently
responsible for addressing desalination intake impacts to ocean water biota, and are
responsible for making section 13142.5(b) determinations.
The California Coastal Act also contains language regarding the marine environment and
protection of marine resources, although the Water Boards lack direct authority to implement
Coastal Act provisions. The California Coastal Commission will consider Coastal Act
requirements in issuing a Coastal Development Permit. Coastal Act section 30230 provides
that:
“Uses of the marine environment shall be carried out in a manner that will
sustain the biological productivity of coastal waters and will maintain healthy
populations of all species of marine organisms adequate for long-term
commercial, recreational, scientific, and educational purposes.”
Furthermore, Coastal Act section 30231 states that the biological productivity and the quality of
coastal waters, wetlands, and estuaries shall be maintained and restored if possible. Coastal
Act section 30231 specifically states that the adverse effects of entrainment should be
minimized.
8.3.4


Options
Option 1: No action. Do not recommend a preferred intake technology. Defer to
the regional water boards to determine best available site, design, technology,
and mitigation measures for seawater intakes. Under Option 1, the State Water
Board would not provide direction on preferable intake types, and would rely on regional
water board determinations of compliance with section 13142.5(b) requirements. The
regional water boards would be responsible for determining whether the proposed facility
site, design, or technology considers the minimization of intake and mortality of marine
life and whether the facility’s mode of withdrawing seawater would protect water quality
and beneficial uses. The approach gives the regional water boards flexibility to evaluate
the merits of proposed intake alternatives, but could also result in inconsistencies among
regions and projects within a region. Consequently, Option 1 does not meet the project
goal of providing a consistent statewide approach for minimizing intake and mortality of
marine life, protecting water quality, and related beneficial uses of ocean waters.
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Option 2: Establish subsurface intakes as the preferred technology method for
seawater intakes. Surface water intakes will be prohibited. Under Option 2, the
State Water Board would amend the Ocean Plan to only allow subsurface intakes as the
means for desalination facilities to withdraw seawater. Subsurface intakes draw water
from below the ground or seafloor using the sediment as a natural filter, resulting in null
impingement and entrainment at the intake. Section 13142.5(b) restricts the Water
Boards’ intake jurisdiction to new and expanded facilities. Option 2 would require new
facilities to site and design their facilities to meet subsurface feasibility requirements and
require expanded facilities upgrade to subsurface intakes upon renewal of the facility’s
NPDES permit. The viability of subsurface intakes is highly dependent on site-specific
conditions and hydrogeology. Consequently, requiring subsurface intakes as the only
intake technology may result in overly-restrictive conditions that effectively eliminate
desalination as an option for some communities. In addition, Porter-Cologne specifically
allows mitigation to factor into site selection. A facility that can show that their siting,
design, technology, and mitigation measures minimize marine life mortality should be
able to proceed with alternative intake methods. Consequently, Option 2 does not meet
the project goals because it restricts the potential locations of desalination facilities and
could limit the feasibility of desalination as an alternative water supply option.

Option 3: Establish subsurface intakes as the preferred technology for seawater
intakes. Surface water intakes will be allowed if subsurface intakes are shown to be
infeasible. An owner or operator may apply to use an alternative method of
preventing entrainment so long as the alternative method provides equivalent
protection of eggs, larvae, and juvenile organisms as is provided by a 1.0 mm (0.04
in)] slot or mesh size screen. Under Option 3, the State Water Board would amend the
Ocean Plan to require subsurface intakes, but would acknowledge that subsurface intakes
are not always feasible. Subsurface intakes would be established as the preferred intake
technology because they are the best method for minimizing intake and mortality of all
forms of marine life. Site- and facility-specific feasibility factors would be evaluated to
determine the feasibility of a subsurface intake at all of the possible site locations. An
owner or operator will need to consider a wide range of siting options to ensure that the
possibility of using subsurface intakes is not eliminated because the siting options were too
narrow. Additionally, California has a long history of moving water so the siting locations do
not have to be in close proximity to the destination of the product water. Feasible for the
purposes of Chapter III.M, is defined as capable of being accomplished in a successful
manner within a reasonable period of time, taking into account economic, environmental,
social, and technological factors. (Public Resources Code § 21061.1; § 30108). The factors
in Chapter III.M.2.d.(1)(a)i. should also be considered by the regional water board when
determining subsurface feasibility.
After considering the feasibility of subsurface intakes, surface intakes could be permitted
where subsurface intakes are demonstrated to be infeasible. A surface intake would need
to be designed in a manner that would adequately minimize entrainment impacts.
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Therefore, surface intakes should be placed in areas that would avoid impacts to sensitive
habitats and species and should require screening technologies with a 1.0 mm or smaller
slot size as it has demonstrated be effective in entrainment reduction while still feasible
from an operational and maintenance standpoint. To address entrainment reductions for a
surface water intake, the through-screen velocity should not exceed 0.5 ft/sec as it have
been demonstrated to protect most small fish and is an appropriate value to preclude most
impingement of adult fish.
If subsurface intakes are not feasible, an owner or operator may apply to the regional water
boards to use an alternative intake technology. The alternative intake technology must
provide equivalent protection of eggs, larvae, and juvenile organisms as a screen with a 1.0
mm slot size as demonstrated through studies. The study should be at least 12 months
long, but the regional water board may determine a longer study period and/or additional
data are needed if the data are incomplete or inconclusive, or if there were errors in the
experimental design, sampling protocol, analysis, or conclusions. The study should
evaluate instantaneous mortality as well as delayed mortality. Ideally the alternative intake
technology would be built along with an intake using a screen with a 1.0 mm slot size and
the technologies would be operated simultaneously for a side-by-side comparison. If there
is an accurate method for assessing the technologies in a laboratory setting, the regional
water boards may permit laboratories studies. However, the laboratory studies should be
done using the same operating design and specifications that are representative of how the
intake technology will function once installed and operational at a facility.
The regional water board should review the study design comparing the intake technologies
before the study begins to ensure the experimental design will be able to effectively
compare the technologies. The regional water board may permit the use of existing data at
their discretion. But since there is a lack of entrainment data at California desalination
facilities, it would be beneficial to require that studies are performed. This too will ensure
that the data are comparable. It is not advisable to use data from one intake study and
compare it to data for the alternative intake from a different study unless the methods are
nearly identical.
8.3.5
Staff Recommendation
Staff recommends Option 3 for the means of addressing seawater intake in the Desalination
Amendment. This option provides direction to the regional water boards on how to assess
intake feasibility for new and expanded facilities, while providing flexibility for site-specific
considerations and technological innovations. Option 3 would meet all of the project goals in set
forth section 4.3.
8.3.6
Proposed Amendment Language
Please see chapter III.M.2.d.(1) of Appendix A
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What siting considerations should the Desalination Amendment address?

8.4

One of the considerations in making a section 13142.5(b) determination is evaluating the best
available site or location of a new or expanded desalination facility in order to minimize intake
and mortality of all forms of marine life. There are numerous elements that should be
considered when determining the best location for a desalination facility, including the feasibility
of subsurface intakes, the general oceanographic and seafloor topographic conditions, the
presence of sensitive species and sensitive habitats, the offshore abundance and diversity of
marine life, the presence of existing infrastructure, the possible sources of dilution water, and
anthropogenic influences (e.g. existing point-source discharges). Each of these elements
should be considered individually in order to arrive at a comprehensive determination of whether
the proposed desalination facility’s location best minimizes marine life mortality.
The following issue addresses:





Current rules for intakes
Site and design considerations for minimizing intake and mortality of all forms of marine
life
Sensitive habitats and designated areas that require consideration for special protection
from operational and construction related activities from a desalination facility
Co-location options for desalination facilities and the associated pros and cons

8.4.1 Clean Water Act Section 316(b) U.S. EPA Phase I Rule
The Clean Water Act Section 316 (b) U.S. EPA Phase I Rule outlines a framework for intakes
associated with new water-cooled power plants. While this rule does not apply to desalination
facilities, the concepts considered are similar and can be used to inform board decisions about
how to best address siting of desalination facilities. The Phase I rules vary depending on the
siting of the intake, and impose more stringent “best technology available” requirements for
facilities with intakes located less than 100 m (330 feet) outside the littoral zone. The littoral
zone is defined as an “area where the physical, chemical, and biological attributes of aquatic
systems promote the congregation, growth, and propagation of individual aquatic organisms,
including egg, larvae, and juvenile stages.” (U.S. EPA 2000) An intake structure located in the
littoral zone requires more stringent intake capacity and velocity controls, and requires the use
of an alternative design and construction technology. U.S. EPA has included a discussion of
the advantages of extending seawater intake structures beyond the littoral zone and the impacts
and costs related to this in their report called “Economic and Engineering Analyses of the
Proposed section 316(b) New Facility Rule.” (U.S. EPA 2000) These strategies to avoid
impingement and entrainment can also be applied to desalination intakes.
Additional intake controls (e.g. screens, velocity caps, behavioral barriers, etc.) and intake
velocity requirements for surface water desalination intakes help to minimize marine life
mortality. Siting surface water intakes away from high productivity areas can significantly
reduce impingement and entrainment and the related effects on the populations of the affected
organisms. Sites should be evaluated so that relative productivity can be compared among site
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alternatives and the intake can be sited in areas with the lowest biological productivity or
diversity. Site-specific studies that assess turbidity, photosynthetically active radiation (or
available photosynthetic light), chlorophyll-a concentrations, species abundance (including
meroplankton), species diversity, biomass per area, nutrient availability, or other studies may be
necessary to determine productivity and species composition at desalination intake site
alternatives.
8.4.2 Surface and Subsurface Considerations
Surface and subsurface intakes have distinct environmental impacts which ultimately factor into
a facility’s site selection. (David et al. 2009) Each type of intake has unique challenges in terms
of cost, maintenance, construction, and operation. A key factor to consider in siting subsurface
intakes is the potential for the subsurface well to contribute to or exacerbate seawater intrusion
problems. Seawater intrusion can irreversibly contaminate freshwater supplies, negating the
benefit of the desalination facility’s ability to produce potable water.
Subsurface intakes typically have greater construction-related effects but negligible intakerelated mortality. (Missimer et al. 2013; Hogan 2008; Pankratz 2004; Water Research
Foundation 2011) The construction of infiltration galleries has the potential to displace or harm
benthic marine organisms that are an important food source for certain foraging fish species.
Construction of vertical beach wells typically do not disturb as much area as infiltration galleries,
but they still may result in the mortality of infaunal marine organisms like mole crabs, clams, and
worms that are food for marine birds.
In comparison to subsurface intakes, surface intakes do not contribute to seawater intrusion and
typically have lower construction-related impacts. In some cases, existing infrastructure can be
used, which can eliminate or greatly reduce construction-related effects for surface intakes.
Although construction-related marine life mortality at surface intakes is relatively low,
operational mortality (e.g. entrainment impacts) will be significantly higher at surface water
intakes. Another consideration is the duration of the impact. The duration of construction is
relatively small in relation to the life of a project. For example, construction may take two years,
but the facility will be operational for 30 years and the marine life mortality associated with the
construction of subsurface intakes will be for a short duration relative to intake-related mortality
that would occur at surface intakes as long as a facility is operating.
8.4.3 Siting of Discharges
Dischargers can evaluate site-specific data to minimize the impact of brine discharges on
marine life. Discharge at sites with high advection and ambient mixing will increase dilution, and
may be more protective of the surrounding environment. Conversely, siting a brine discharge
near a bathymetric depression can result in the formation of a dense anoxic or hypoxic layer
that smothers marine life on the sea floor. (Roberts et al. 2012) Discharge impacts of
desalination facilities are described further in section 8.6.
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8.4.4 MPAs and SWQPAs
California’s Marine Managed Areas (MMA) protect or restore water quality and marine
resources. There are two main types of MMAs: Marine Protected Areas (MPAs) and SWQPAs.
MPAs include: State Marine Reserves (SMR), State Marine Parks (SMP), and State Marine
Conservation Areas (SMCA). SWQPAs include: ASBSs and General Protection areas. State
Marine Cultural Presentation Area and State Marine Recreational Managed Areas (SMRMA)
are also under the broad classification of a MMA but do not fall into the SWQPA or MPA
category. MMAs have specific goals that include, but are not limited to:






Protecting or restoring rare, threatened, or endangered native plants, animals, or
habitats in marine areas
Protecting or restoring outstanding, representative, or imperiled marine species,
communities, habitats, and ecosystems
Protecting or restoring diverse marine gene pools
Protecting or restoring outstanding, representative, or imperiled marine species,
communities, habitats, and ecosystems
Contributing to the understanding and management of marine resources and
ecosystems by providing the opportunity for scientific research in outstanding,
representative, or imperiled marine habitats or ecosystems

SWQPAs are a subcategory of MMAs that are under the authority of the State Water Board, and
are intended to support unique and valuable marine organisms by protecting and maintaining
natural water quality. The California Public Resources Code (Cal. Pub. Res. Code §36700)
defines a SWQPA as:
“A nonterrestrial marine or estuarine area designated to protect marine species
or biological communities from an undesirable alteration in natural water quality,
including, but not limited to, areas of special biological significance that have
been designated by the State Water Resources Control Board…”
The Public Resources Code (Cal. Pub. Res. Code §36710, subd., (f)) also states that:
“In a state water quality protection area, waste discharges shall be prohibited or
limited by the imposition of special conditions in accordance with the PorterCologne Water Quality Control Act…”
MPAs are primarily intended to protect or conserve marine life and habitat. There are 34 SMR
and SWQPAs designated as ASBS that require special protections. The Ocean Plan requires
protection of species or biological communities in ASBS, and prohibits waste discharge into in
ASBS waters. All intakes and discharges to and from a SWQPA or MPA should be sited or
designed to ensure the protection of marine species and biological communities.
Other special protections are given to State Marine Cultural Presentation Areas and SMRMAs.
State Marine Cultural Presentation Areas are nonterrestrial marine or estuarine areas
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designated to preserve cultural objects or sites of historical, archaeological, or scientific interest
in marine area (Cal. Pub. Res. Code §§ 36700-36900) and SMRMA’s are nonterrestrial marine
or estuarine area designated to provide, limit, or restrict recreational opportunities to meet other
than exclusively local needs while preserving basic resource values for present and future
generations (Cal. Pub. Res. Code §§ 36700-36900). SMRMAs and State Marine Cultural
Presentation Areas are currently not addressed in the California Ocean Plan. These areas are
protected for cultural preservation and recreational purposes and were not established as
protected areas for water quality purposes.
Since subsurface intakes eliminate impingement and entrainment, they can be sited nearby the
SWQPA or MPA without adverse operational impacts; however, construction of a facility or its
components could lead to disturbances like increased turbidity or re-suspension of
contaminants in sediments that may adversely affect a SWQPA or MPA. Surface intakes have
a greater potential to impact marine resources and/or water quality within a SWQPA or MPA.
Discharges within an MPA or SWQPA can impact marine resources, although facility design
and siting may be able to locate the discharge a sufficient distance away from the SWQPA or
MPA so as to avoid marine life mortality. Studies may be able to determine the source water
body for new and expanded desalination facilities to demonstrate to the regional water boards
that a surface intake will not impact a SWQPA or MPA.
8.4.5 Sensitive Species and Habitats
Sensitive species are organisms that can only survive within a narrow range of environmental
conditions, are sensitive to anthropogenic stresses, or are in need of special protection. CDFW
maintains the California Natural Diversity Database (http://www.dfg.ca.gov/biogeodata/cnddb/)
that “provide[s] the most current information available on the state's most imperiled elements of
natural diversity and to provide tools to analyze these data.” (CDFW 2015) In January 2015,
CDFW released a list of “special animals” that they determined are the species most at risk or
most in need of conservation efforts. This list includes some marine species and can be used in
conjunction with the California Natural Diversity Database to identify sensitive species. There
may be sensitive species in a region that are not included on the CDFW list or in the California
Natural Diversity Database. For example, the California Natural Diversity Database includes
crustaceans and mollusks on their “Special Status Invertebrate Species Accounts,” but does not
include any echinoderms (http://www.dfg.ca.gov/biogeodata/cnddb/invertebrates.asp).
The absence of sensitive species in an area can be used an indicator of pollution or change
from the “natural” environmental conditions. Sensitive habitats are ecosystems that support
high-value organisms, have a high level of species diversity, and have a high ecosystem
complexity. Sensitive species and habitats are discussed in detail in the environmental setting
section (section 7). Sensitive marine habitats that may require special consideration and
protection from desalination activities include: kelp beds, eelgrass beds, surfgrass beds, rocky
reefs, oyster beds, market squid nurseries, and foraging grounds and reproductive habitat for
state and federally managed species. In addition, there are species that require special
consideration and protection from desalination activities. Protecting and maintaining these
sensitive habitats will help preserve a high level of ecosystem productivity. The presence and
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location of sensitive species and sensitive habitats should be considered when choosing among
siting and design alternatives for a facility to minimize intake and mortality of marine life.
8.4.6 Co-location
Some desalination facilities are co-located with existing power plants and often share intakes
and discharge infrastructure. Co-location can be advantageous because using existing
infrastructure can significantly reduce or eliminate construction cost and the associated effects
to marine life. Marine life mortality can be reduced or eliminated at a desalination facility that
uses the effluent cooling water from a power plant. The use of the power plant’s cooling water
discharge does not result in significant incremental marine life mortality because any organism
in the cooling water is presumably already dead due to the use of the water within the power
plant. Some studies have shown survival of organisms through cooling water intake systems,
but survival of ichthyoplankton is generally very low. Some desalination facilities may require
more water than can be provided by a power plant, especially when using flow augmentation to
dilute brine, which can result in additional marine life mortality. The availability of the cooling
water will also change as more power plants come into compliance with the OTC Policy and
switch over to closed-cycle cooling. Once the desalination facilities are “stand-alone”
operationally, the benefit of no additional mortality will cease and it may require a re-evaluation
of the best available site, design, technology and mitigation measures feasible for the standalone desalination facility.
8.4.7 Regulatory Considerations
The regional water boards are responsible for assessing the effects of desalination intakes on
marine biota and are responsible for making a section 13142.5(b) determination for each
desalination facility required to utilize the best measures to minimize construction-, intake-, and
discharge-related intake and mortality of marine life. The determinations are made on a facilityspecific basis and vary among regions and projects. Current requirements applicable to MPAs
and SWQPAs are specified in the Ocean Plan. For SWQPAs, the Ocean Plan includes some
intake and discharge restrictions for ASBSs and SWQPA-General Protection. The State Water
Board has authority to designate a State Marine Conservation Areas and a State Marine Parks,
types of MPAs, as well as SWQPA-General Protections; and a SMR can be designated as an
ASBS. No current provisions exist for SMRMAs and SMCMAs in the California Ocean Plan, as
they are not considered to be areas that require special protection of biological resources of
water quality.
8.4.8


Options
Option 1: No action. Do not address siting considerations in the Desalination
Amendment and defer to the regional water boards to determine best available
site for seawater intakes and discharges. The regional water boards would continue
to use best professional judgment to make determinations about the best available site
requirements to comply with section 13142.5(b). This alternative does not support the
project goals, as best siting determinations would be inconsistent among the regions and
may not consider all factors essential to evaluating a facility’s location.

75

Option 2: Amend the Ocean Plan to permit desalination facilities only in locations
where there is no new intake-related mortality. Desalination facilities must either
be co-located with existing intake sources (e.g. once-through cooling power
plants) or use subsurface intakes. Under Option 2, any new intake-related mortality
would not be allowed. Option 2 would be environmentally protective but may be overly
restrictive and could prevent some communities from being able to use desalination to
augment their water supply. Subsurface intakes are not feasible at all locations, and
there are only 13 power plants operating in California, including Diablo Canyon Nuclear
Power Plant.
Co-locating with a power plant was previously a wise approach to desalination since
existing infrastructure reduced construction costs and co-location typically did not result
in incremental intake or mortality of marine life. However, co-location is no longer a
viable long-term option for desalination facilities since once-through cooling systems in
California are reducing their intake volume or shutting down in compliance with the
requirements of the OTC Policy. Per the OTC Policy, power plants that intake ocean or
estuarine waters for cooling are required to transition to an alternate system of cooling
that would reduce the intake flow rate by 93 percent, or provide a comparable level of
protection. (SWRCB 2013) There are specific deadlines associated with each power
plant, with the last plant scheduled to discontinue its use of once-through cooling by
2024.
With power plants transitioning from once-through cooling intake systems, a co-located
desalination facility could still benefit from using the existing infrastructure, but that
infrastructure is unlikely to be constructed, sited, or designed in a manner that best
minimizes intake and mortality of all forms of marine life. To restrict all future
desalination facilities to co-located intakes may be favorable in the short run because it
doesn’t increase impingement and entrainment impacts and decreases construction
related impacts; however, the site may not employ the best available site, design, or
technology following shut-down of OTC facilities. New desalination facilities would have
to be issued a conditional section 13142.5(b) determination by the regional water board
based upon the co-located conditions, and then a new section 13142.5(b) determination
would have to be made once the power plant shuts down.
In the long-term, Option 2 would restrict desalination facilities to only those locations
where subsurface intakes are feasible or where power plants operated at one point in
time. If facilities are required to co-locate with a power plant and the power plant shuts
down, there is the potential for the stand-alone desalination facility to be sited in an area
that is not the best available site location, all other factors being considered. Restricting
desalination facilities to locations where subsurface intakes are feasible would also
restrict available site alternatives. Restricting siting to this extent could lead to a facility
that is less protective of marine life because it could preclude design, technology or
mitigation alternatives. Even though Option 2 would provide statewide direction to the
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regional water boards, Option 2 would not meet the project goals to be environmentally
protective and provide desalination as an alternative to traditional water supplies.


Option 3: Amend the Ocean Plan to establish statewide requirements, guidelines,
and considerations for the regional water board to use when evaluating the best
available site alternatives for desalination facility. Option 3 would establish specific
limits and factors that must be demonstrated or evaluated by an owner or operator and
then assessed by the regional water boards in order to decide the best siting alternative.
Option 3 would not limit a facility to a specific site or prohibit co-location with a power
plant. Option 3 would provide a consistent statewide framework for siting determinations,
and would help ensure that the regional water boards evaluate the provisions necessary
for a section 13142.5(b) determination.
Siting provisions would be included to address the best location to place intakes and
discharges to minimize intake and mortality of all forms of marine life. The presence of
existing infrastructure would be considered the best available site to reduce
construction-related disturbances. Sites would be evaluated for the feasibility of
subsurface intakes. All other things being equal, locations where subsurface intakes are
feasible would be considered the best because subsurface intakes do not impinge or
entrain marine life. Desalination facilities could be sited at locations where subsurface
intakes are infeasible as long as the regional water board determines it is otherwise the
best available site and in combination with the best available design, technology and
mitigation measures feasible results in the least amount of marine life intake and
mortality.
Special protections would be added in the Ocean Plan for sensitive species, sensitive
habitats, SWQPAs, MPAs, and any other species or habitats that the regional water
boards determine need special protections from desalination activities. Siting
requirements would include an analysis of the cumulative impacts of the desalination
facility in combination with other anthropogenic effects to marine life. Meaning, if there
are multiple facilities being planned within the same area or region, and the facilities are
using the same source water body, each facility’s section 13142.5(b) determination
should also consider the fact that a shared ecosystem will be impacted.
Another siting factor that would be considered is the availability of wastewater (e.g.
agricultural, sewage effluent, power plants or other industrial sources) to be used for
brine dilution. Siting a desalination facility in close proximity to a wastewater dilution
source can prevent a facility from discharging toxic concentrations of brine into ocean
waters and reduce the cost of constructing conveyance pipes to transport the brine to
the wastewater facility or vice versa. As mentioned in Option 2, once-through cooling
power plants can potentially provide adequate wastewater for brine dilution in addition to
the benefits from a shared intake.
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If a desalination facility were co-located with a once-through cooling power plant, then it
would be issued a conditional section 13142.5(b) determination by the regional water
board and a new determination would be needed for the stand-alone desalination facility
once the power plant shuts down. Conditional section 13142.5(b) determinations could
also be issued by the regional water boards for facilities that co-located with other
wastewater treatment facilities if there were a potential for the dilution water to become
unavailable at some future point in time.
8.4.9 Staff Recommendation
Staff recommends Option 3 as the best alternative to address siting considerations because it
allows site-selection flexibility while meeting the project goals. The Desalination Amendment
will establish guidelines on the types of limitations and factors that must be assessed for making
a section 13142.5(b) determination for best available site for a desalination facility in order to
protect marine life, water quality, and the beneficial uses of ocean waters as they relate to
desalination facilities. Option 3 would also ensure regional water boards applied a consistent
statewide approach to section 13142.5(b) determinations while providing flexibility for facilityspecific considerations.
8.4.10 Amendment Section
See chapter III.M.2.b and L.2.c of Appendix A.

8.5

Should the State Water Board provide direction in the Ocean Plan on
mitigating for desalination-related impacts?

Mitigation is the replacement of marine life and/or habitat that is lost due to the activity of a
desalination facility after minimizing marine life mortality through site, design, and technology
measures. Marine life mortality can occur as a result of construction or operation of a
desalination facility. Construction-related mortality will only occur during the construction period,
whereas intake and discharge-related mortality will occur throughout the operation of a facility.
Desalination facilities with appropriately designed subsurface intakes can effectively eliminate
impingement and entrainment of marine life, and consequently should not need to mitigate for
intake-related mortality. However, subsurface intakes may not always be feasible.
Siting, design, and technology measures can eliminate impingement and reduce entrainment of
organisms at surface intakes. Mitigation is required in order to compensate for all residual
entrainment-related mortality. In addition to intake-related mortality, discharge-related mortality
may occur if organisms are exposed to lethal levels of turbulence associated with brine waste
diffuser outfalls, although the magnitude of discharge-related mortality is the subject of debate.
Organisms at outfall locations may also be exposed to toxic conditions as the result of elevated
salinity or anoxic or hypoxic zones associated with brine discharges. Section 13142.5(b) (see
section 8.1.1 of this Staff Report) requires an owner or operator of a new or expanded facility to
mitigate for intake and mortality of all forms of marine life after the best available site, design,
and technology alternatives feasible are used. This includes mortality associated with facility’s
construction, intakes, and discharges.
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The following issue addresses:





How to assess marine life mortality at desalination facilities
Adding buffer to mitigation projects to compensate for statistical uncertainty
Types of projects that can mitigate for marine life mortality at desalination facilities
Mitigation options: complete a mitigation project or provide funds to a fee-based
mitigation program

8.5.1 Marine Life Mortality Assessment
In order to determine the amount of mitigation required, an owner or operator will need to
estimate the marine life mortality associated with a facility’s intake, discharge, and construction.
8.5.1.1 Intake-related mortality
State Water Board staff convened an Expert Review Panel (ERP) to provide options for
calculating mitigation for intake-related mortality. (Foster et al. 2012; Foster et al. 2013) Foster
et al. (2012 and 2013) reported there are multiple options for measuring impingement and
entrainment, but certain methods are better for accurately determining the amount of mitigation
required to ensure that direct and indirect environmental effects of desalination are fully
compensated. Foster et al. (2012 and 2013) discussed models that can be used to estimate the
number of organisms lost due to entrainment. The main models used for assessing entrainment
at desalination facilities are Area of Production Foregone (APF) (also called Habitat Production
Forgone) using an Empirical Transport Model (ETM/APF), Adult Equivalent Loss (AEL), and
Fecundity Hindcasting (FH).
Adult Equivalent Loss and Fecundity Hindcasting
AEL and FH have been used to assess entrainment by cooling water intakes and related
impacts to individual populations. (Strange 2012; Raimondi 2011, Steinbeck 2007; Stratus
2004) These methods can be used to determine the efficacy of screening technologies or by
fishery managers when assessing fish populations. (Ehrler et al. 2002, Miller et al. 2008, Rago
1984) Studies have also used AEL and FH to measure impingement and entrainment at ocean
intakes. (Ehrler et al. 2002, Tenera Environmental 2000, and Tenera Environmental 2010) The
AEL and FH models are discussed further below, but supplemental information regarding the
models is included in Appendix E.
The AEL model assesses entrainment mortality of larval and juvenile fish and translates these
numbers into an equivalent number of adult fish that are presumed lost to the population. AEL
assessments are specific to a single species and are best suited for characterizing how intakerelated mortality will affect the number of future adult fish in a population. The method requires
detailed life-history data, such as life-stage mortality ratios (Figure 8-1), for the species of
interest. FH measures entrainment mortality of larval and juvenile fish and translates that
mortality into a number of lost breeding females. In essence, FH is an estimate of the loss of
reproductive capacity in a population. FH also relies on background information for a species of
interest, including life stage mortality ratios, and is best suited for characterizing how intakerelated mortality will affect the reproductive capacity of a specific fish population.
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Figure 8-1 A visual comparison of two different loss rate model approaches, Fecundity
Hindcasting (FH), Adult Equivalent Loss (AEL) using the life history cycle of the
California sheephead. Fish illustrations are courtesy of Larry Allen.
Figure 8-1 displays the life history cycle of the California sheephead, Semicossyphus pulcher,
with larval and juvenile fish production and life stage mortality ratios. The natural mortality of
early life stages of fish is high because larval fish are food for other animals in the marine food
web. AEL and FH forecast the effects of entrainment on fish populations. Consider a
hypothetical desalination facility where 200,000 sheephead larvae are entrained each year.
These larvae have an expected mortality ratio of 99.9 percent between life stages, meaning that
under natural conditions only 200 of the original 200,000 larvae would survive to become
juveniles. Additional mortality occurs between the juvenile stage and the adult stage. In the
end, only four of the original 200,000 larvae would be expected to reach adulthood. In AEL
terminology, the 200,000 larvae entrained by the desalination facility are the equivalent of four
adults. A similar approach can be used to estimate entrainment impacts on the reproductive
capacity of a fish population.
Foster et al. (2012 and 2013) suggested that while AEL and FH are useful methods for
measuring impingement and entrainment, there are distinct disadvantages in using these
methods to calculate the size of a mitigation project. The success of the AEL and FH methods
depends on the reliability and availability of expected growth and survival rates for fish species’
various life stages. (Tenera Environmental 2000) Unfortunately, growth and survivorship data
are unavailable for many California species, making FH and AEL unreliable or unusable.
(Ehrler et al. 2002) Although growth and survival data are available for some federally, state, or
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commercially managed species, there are many more species (including many of the most
abundant species along the California coast) for which the required life history data are
unavailable. (Miller et al. 2008; Tenera Environmental 2000) Table 8-1 (Raimondi 2013) shows
that AEL and FH loss data were only available for 2 out of 10 species using the FH method and
for 3 out of 10 species using AEL. There are a number of species that cannot be evaluated
using AEL and FH simply due to lack of data. (Ehrler et al. 2002; Tenera Environmental 2010)
While AEL and FH are useful methods for assessing the effectiveness of screens or effects to
individual populations and are helpful in fisheries management, they only assess direct effects
of entrainment on individual populations. The AEL and FH methods use natural mortality rates
to convert the losses of eggs, larvae, and juveniles into the number of equivalent adults or
reproductive females. From a mitigation assessment perspective, AEL and FH place a higher
value on larger and older fish because older individuals have lower mortality rates than younger
fish and consequently a higher probability of reaching reproductive maturity and reproducing.
Older fish are typically larger and reproductive output increases with size. Thus, older, larger
fish can typically contribute more offspring to a population. AEL and FH evaluate the losses of
the younger, smaller fish from a population standpoint; but the methods do not assess the
indirect impacts of the entrained organisms. The loss of younger, smaller fish may seem
inconsequential from a population standpoint because they have high natural mortality rates;
however, these organisms serve as the base of the marine food web and organisms that are not
consumed sink, and are degraded by microbes that recycle the nutrients. This process is an
integral part of California’s seasonal coastal upwelling that delivers nutrient-rich waters to
nearshore habitats. AEL and FH do not quantify the full extent of the loss of organisms from
an ecosystem standpoint. Consequently, there is significant risk that using AEL and FH will
underestimate the amount of mitigation needed to fully mitigate for intake-related mortality.
Area of Production Foregone Using an Empirical Transport Model (ETM/APF)
Production forgone is the biological productivity lost when marine life is killed by an industrial
activity. The APF is the amount of area needed to be created in order to compensate for the
lost productivity. APF is calculated by measuring the productivity forgone for a subset of
species, then averaging those measurements together. A key assumption in how the APF
method has been applied to date in California is that the production forgone for a subset of
species is a representative sample of all species present at that location, even those that are
not directly measured. If the habitat calculated using APF is created or restored, the habitat will
support the species assessed in the analysis as well as other species in the ecosystem that
were not assessed. This means that the average APF for a small subset of species (e.g., 15-20
species) is characteristic of the much larger community, even a community comprised of
thousands of different types of organisms. The more species and diversity of species that are
used in the APF analysis, the better the representation of the community will be. The ETM/APF
model is discussed further below, but supplemental information regarding the model including
guidance on conducting an ETM/APF analysis is included in Appendix E.
The first step in determining an APF is to develop an ETM that determines the spatial area
containing the organisms at risk of intake entrainment. This area is defined as the source
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water body and is calculated using a combination of biological, hydrodynamic, and
oceanographic data (Figure 8-2). The ETM also determines proportional mortality (Pm)
(Figure 8-2), or the percentage of the larval organisms or propagules in the source water body
that are expected to be entrained at a desalination facility’s intake. The source water body
(acreage) and the average annual Pm (percentage) are then multiplied together to calculate the
APF.

Figure 8-2. An empirical transport model can be used to estimate the source water body
and proportional mortality for entrained species. The Pm can be multiplied by the source
water body to determine the area of production foregone. Modified from Raimondi 2013.
Larvae illustrations are courtesy of Larry Allen.
Combined with site-specific entrainment data, an ETM/APF approach can be used to translate
the loss of organisms into the loss of biological productivity for all entrained species. The
ETM/APF results compare the loss of ecosystem productivity to the amount of habitat (in acres)
needed to produce the same amount of biological productivity that was removed from the
ecosystem via entrainment; in other words, the APF determines the amount of acreage
necessary to replace the production forgone due to facility operation. Although ETM/APF is
based on species-specific data, the method assumes that the average ETM/APF is
representative of all species in a community, not just the species that were directly measured,
fish taxa, or commercially valuable species. (Marin Municipal Water District 2008)
Table 8-1 compares FH, AEL, and ETM/APF for entrainment data from Raimondi 2013. Both
the FH and AEL data are highly dependent on the availability of life-stage mortality rates; when
mortality rates are unavailable, the FH and AEL equivalents cannot be calculated (shown as NA
in Table 8-1). However, the ETM/APF data does not rely on detailed life histories, and instead
relies on simple oceanographic and biologic data. The ETM, in conjunction with site-specific
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entrainment data, is used to calculate a Pm; when multiplied by the source water body, the
entrainment of a single species is translated into an acreage (e.g., the APF) required to fully
compensate for the entrainment of that species. The average APF, amongst many species, is
considered representative of the site as a whole.
Table 8-1. A comparison of three different loss rate model approaches, FH, AEL and an ETM,
that can be used to estimate entrainment at desalination facilities. Proportional mortality (Pm)
and the source water body (SWB, reported in km) are determined by an ETM (See Figure 8.4.2)
and can be multiplied together to determine the APF. Not available (NA) indicates that data
were unavailable. (Raimondi 2013)
Taxon
Estimated
2xFH
AEL
ETM
APF
(Breeding
(Adult
Annual
Pm
in km2
Females) Equivalents) (SWB in km)
Entrainment
(acres)
(# of individuals)

CIQ goby complex
Northern anchovy
Spotfin croaker
Queenfish
White Croaker
Black Croaker
Salema
Blennies
Diamond turbot
California halibut

113,166,843
54,349,017
69,701,589
17,809,864
17,625,263
7,128,127
11,696,960
7,165,513
5,443,118
5,021,168

202,538
53,490
NA
NA
NA
NA
NA
6,466
NA
NA

147,493
304,125
NA
NA
NA
NA
NA
NA
NA
NA

1.0% (60.9)
1.2% (72.0)
0.3% (16.9)
0.6% (84.9)
0.7% (47.8)
0.1% (19.4)
NA
0.8% (12.8)
0.6% (16.9)
0.3% (30.9)

0.609 (150)
0.864 (213)
0.051 (12.6)
0.509 (126)
0.335 (82.7)
0.194 (47.9)
NA
0.102 (25.2)
0.101 (25.0)
0.093 (23.0)

The ERP III recommended the ETM/APF method to calculate desalination facilities’ mitigation
levels because ETM/APF:





Has historically been used in California to determine mitigation for entrainment at power
plants and is widely accepted in the scientific community,
Compensates for all entrained species and not just commercially valuable fish taxa,
Requires less life history data for species compared to other methods (e.g., AEL and
FH),
Utilizes representative species that can be used as proxy species for rare, threatened, or
endangered species, which may be challenging to acquire adequate data for. The
creation or restoration of habitat benefits all species in the food web regardless of
whether or not they were assessed in the ETM/APF model.

8.5.1.2 Discharge-related mortality
In addition to mortality that occurs at screened surface intakes, marine life mortality may occur
where desalination brine waste is discharged. The mortality occurs as a result of exposure to
toxic concentrations of brine, anoxic or hypoxic conditions, or shearing stress from turbulent
mixing where brines are discharged.
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Brine is a waste byproduct of the desalination process, and it is typically discharged back to the
ocean at or near the desalination facility. Brine waste can exceed twice the salinity of natural
open-ocean or coastal locations. Elevated salinity can have toxic effects on marine organisms if
the salinity exceeds an organism’s normal physiological range. Organisms may be exposed to
concentrations of salinity that may result in either immediate or delayed mortality, including
developmental abnormalities that prevent an organism from reaching maturation. (Dupavillion
and Gillanders 2009, Iso et al. 1994)
In order to estimate the amount of mortality that occurs as a result of the discharge, an owner or
operator can model the facility’s discharge to determine the area where salinity exceeds an
established level above natural background salinity and mitigate for that area. For example,
Figure 8-3 presents modeling data showing isohaline zones where salinity exceeds certain
thresholds around a discharge. In this hypothetical example, the facility would be required to
mitigate for the area in yellow to green (where salinity exceeds 2.0 ppt above natural
background salinity).

Figure 8-3 Brine discharge salinity concentrations ppt relative to ambient seawater.
Modified from Jenkins and Wasyl 2009.
Some brine discharges may cause shear-related mortality. Shear stress is the measure of
friction or force from the discharge on an organism in the path of the discharge. At certain
velocities, the shear stress can be lethal to marine life. This is a concern for facilities that
discharge their brine waste through multiport diffusers. Although this method rapidly dilutes the
waste, the velocity of the brine waste at the point of discharge may result in marine life mortality.
Typically, the level of shear stress will increase as the velocity of the discharge increases with
the highest velocity occurring at the upward rising portion of the discharge and dissipating
further from the point of discharge. (Roberts et al. 1997; see Figure 8-4)
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Figure 8-4. Laser-induced fluorescence animation image of a brine plume discharge
from a diffuser. (From Roberts 2013)
The tracer chemical Rhodamine 6G was added to the brine plume to optically measure brine
mixing in this laser-induced fluorescence image. C is the local instantaneous concentration of
the tracer chemical in µg/l and this figure is a snapshot from the laser-induced fluorescence
animation. The areas where the tracer chemical is the most concentrated (shown in red and
orange) have the highest velocity and turbulent mixing. Consequently, these areas have
greater shearing stress associated within that area relative to the green and blue areas.
There are few studies that estimate shearing-related mortality at brine multiport diffusers and
other discharges. The entrained volume is the amount of water that is subject to high
turbulence intensities and shear stresses from multiport diffusers. Foster et al. (2013) modeled
shearing stress from multiport diffusers and reported that larvae in 23 percent of the total
entrained volume of dilution water may be exposed to lethal turbulence for 10 to 50 seconds.
Another study estimated entrainment mortality at multiport diffusers to be between 10.7 and
16.8 percent of the total entrained volume of dilution water (Jenkins and Wasyl 2013); however,
it is unclear as to how those estimates were made. The total entrained volume of dilution water
is the amount of ambient water that mixes with a discharge to dilute the brine to the receiving
water limitation. If a facility has a 50 percent production efficiency, it takes approximately 20
parts ambient water to dilute 1 part brine to 5 percent above ambient salinity. For example, if a
facility is discharging 50 MGD of 66 ppt brine, with a background salinity of 33 ppt, the facility
would need approximately 950 MGD of diluent water to get their brine to 35 ppt. Of that 950
MG, organisms in 218 MG could potentially be exposed to lethal turbulence (23 percent of total
dilution volume) using the modeling data from Foster et al. (2013).
To date, there is no empirical data showing the level of mortality caused by multiport diffusers.
Foster et al. (2013) hypothesized that the actual level of mortality associated with multiport
diffusers was very low, in part because the exposure time to organisms was very low. However,
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until additional data is available, we assume that larvae in 23 percent of the total entrained
volume of diffuser dilution water are killed by exposure to lethal turbulence. The actual
percentage of killed organisms will likely change as more desalination facilities are built and
more studies emerge. Future revisions or updates to the Ocean Plan may reflect additional
data that becomes available.
A potential way to address discharge-related mortality is to require mitigation for all organisms
within a specific isohaline (e.g. the area that exceeds some level above natural background
salinity). Organisms within a certain distance of the discharge will simultaneously be exposed to
shearing stresses (when multiport diffusers are used) and toxic water conditions due to high
salinity concentrations and/or other chemical constituents in the discharge. However, the
volume of water susceptible to high shear stress should always be less than the volume of
water where salinity exceeds 2.0 ppt above natural background salinity for undiluted brine
discharges. Thus, shearing-related mortality would only occur within the area that exceeds 2.0
ppt above natural background salinity, and mitigating an area equivalent to the area that
exceeds 2.0 ppt above natural background salinity would also compensate for shearing-related
mortality.
Diluted brine discharges like discharges from flow augmentation systems and commingled
discharges will have to use other methods for estimating discharge-related mortality. If the brine
is adequately diluted, there will be no osmotic-related mortality but there may be shearing
related mortality. The shearing mortality will be related to the velocity at which the effluent is
discharged. Modeling and additional studies may need to be done in order to estimate shearing
related mortality from diluted brine discharge systems. In some instances, the diluted
discharged may be passively discharged; however if there is any turbulent mixing, an owner or
operator will need to estimate the mortality associated with brine discharge.
For commingled discharges, there may be shearing that occurs as the result of the wastewater
being discharged through diffusers. Historically, a wastewater treatment plant has not been
required to mitigate for this shearing related mortality. It is not the intention of the Desalination
Amendment to make the wastewater treatment plants mitigate for the shearing related mortality
from their existing effluent volume. However, if an owner or operator of a desalination facility
plans to commingle their brine with a wastewater treatment plant, they will need to estimate the
shearing mortality from the addition of the brine. For example, if a wastewater treatment plant
discharged 250 MGD of treated effluent and a desalination facility is planning on adding 50
MGD to the effluent, the owner or operator of the desalination facility would be responsible for
estimating and mitigating for shearing mortality from the added 50 MGD.
In addition to shear-stress and salinity, brine waste discharges can also contain other chemical
constituents that may have reasonable potential to exceed an Ocean Plan Water Quality
Objective listed in chapter II, Water Quality Objectives Table 1. A facility’s mitigation plan
should capture the effects of Table 1 constituents. Additionally, brine discharges can result in
anoxic or hypoxic zones, resulting in additional marine life mortality. Although the Desalination
Amendment requires consideration that brine discharges re designed to prevent the formation of
86

dense outfalls that cause anoxia or hypoxia when feasible, careful monitoring should be done to
determine whether such anoxic or hypoxic events occur; any deaths resulting from anoxia
should be fully compensated for to comply with Water Code sections 13142.5(b) and
13142.5(d).
8.5.1.3 Construction-related mortality
The magnitude of marine life mortality that occurs as the result of the construction of a facility
will be facility-specific. For example, the amount of benthic marine life that is disturbed during
construction will differ for a facility that installs a subsurface infiltration gallery compared to a
facility that installs screens on an existing intake pipe. The acres of disturbed habitat can be
quantified and used as a way of estimating construction-related mortality by assuming 100
percent mortality of marine life in the area disturbed by construction.
8.5.2 Mitigation Projects
Mitigation is typically accomplished by an owner or operator either by creating a new mitigation
project or by contributing funds to a mitigation bank or other steward to manage a mitigation
project in lieu of the owner or operator completing a mitigation project themselves. The goal of
mitigation is to replace the production forgone that results from construction or operation of a
facility. Projects should have no net productivity loss once mitigation is taken into consideration.
A Mitigation Plan can assist in achieving this goal. Mitigation Plans typically include project
objectives, site selection, site protection instruments (the legal arrangement or instrument that
will be used to ensure the long-term protection of the compensatory mitigation project site),
baseline site conditions, a mitigation work plan, a maintenance plan, a long-term management
plan, an adaptive management plan, performance standards and success criteria, and
monitoring. (ECONW 2012) Each of these is a critical component to evaluate the success of a
mitigation project. An important step is to identify the type and number of organisms at risk to
address in the Mitigation Plan. Additionally, mitigation projects should be located close to the
impacted area (Water Reuse 2011), but also at a sufficient distance from an open water intake
so the mitigation project will replace the biological productivity that was lost instead of increasing
entrainment at the intake. (Ambrose 1994)
Mitigation projects using screened surface intakes should site the mitigation project so that the
production area from the project overlaps the source water body. The production area is the
area where organisms originating at the mitigation site are dispersed to. The mitigation project
should provide a source of organisms to replace those that were lost at a desalination facility.
The best available mitigation measured feasible should be done to minimize intake and mortality
of all forms of marine life. The goal of a mitigation project should be to compensate for losses of
all forms of marine life and to ensure there is an increase in the populations of the lost species
within the ecosystem. Another advantage to using subsurface intakes the mitigation project for
any mitigation required for discharge or construction-related impacts can be sited without the
concern of re-entraining organisms. Since subsurface intakes will not have a source water
body, the mitigation project should be sited at a location that replaces the species that were lost
at a desalination facility to the extent feasible.
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In a mitigation project, replacing the same type of organisms that were lost is referred to as inkind mitigation. (Ambrose 1994) Most in-kind mitigation involves the direct replacement of lost
habitat, since creating or restoring additional functional habitat is the most direct way to replace
organisms killed at intakes. For instance, if estuarine species are killed at an intake, then the
best mitigation project will involve creating estuarine habitat. If reef species are killed, then the
mitigation project should replace reef habitat. The creation or restoration of the habitat will
provide ecological features like foraging and reproductive habitat that can promote productivity.
An exception to this mitigation strategy occurs when a project creates or restores a habitat that
is more productive than the habitat that is lost (e.g., creation of an estuary in lieu of open coastal
soft-bottom habitats). (Foster et al. 2012 and 2013; Stratus 2004) Many soft-bottom species
use estuaries during part of their life, so estuary mitigation is not entirely out-of-kind. In general,
in-kind mitigation to replace the lost resources with the same type of resource is typically
preferred over out-of-kind mitigation. (Ambrose 1994)
Out-of-kind mitigation methods replace lost resources with dissimilar resources (Stratus 2004;
Ambrose 1994). Additionally, out-of-kind mitigation projects do not provide the same types of
‘whole-ecosystem’ benefits that in-kind mitigation projects provide. (Ambrose 1994) For
example, purchasing commercial fishing capacity has been proposed as a potential mitigation
strategy to assist in preventing overfishing or allow rebuilding of stocks of fish. Purchasing
commercial fishing capacity may increase larval production because fish that are not removed
through fishing would continue to reproduce and replenish larvae. (Stratus 2004) However,
there is no guarantee the mitigation strategy will result in surplus production or increased
productivity to compensate for losses. Furthermore, this out-of-kind mitigation strategy only
compensates for commercially fished species, and does not mitigate for all organisms lost to
entrainment. Similarly, mitigating environmental impacts by establishing or contributing to a fish
hatchery can increase larval abundance for the managed species. (Stratus 2004) But, this
mitigation strategy will only compensate for losses to one species, and does not mitigate for all
other entrained species.
Other out-of-kind mitigation strategies may include habitat protection, habitat monitoring,
improving water or sediment quality in a habitat, restoring upstream habitat, or storm water
management. Habitat protection and monitoring projects cannot provide adequate mitigation for
desalination impacts because they do not result in an increase in biological productivity. The
preserved or monitored habitat already exists and there is no evidence that preservation of the
habitat will result in additional biological productivity that replaces the entrained organisms.
Improving water or sediment quality in a habitat, restoring upstream habitat, or storm water
management may improve the quality of an environment that may lead to an increase in
biological productivity; however, the productivity may be from dissimilar resources. (Stratus
2004; Ambrose 1994)
Appropriate mitigation options should be assessed on a facility-specific basis. Previous studies
on facilities with similar impacts to a desalination facility indicated the restoration and creation of
estuaries, coastal wetlands, intertidal mudflats, natural reefs, or kelp beds and other marine
vegetation were all means to increase productivity in marine ecosystems. (Stratus 2004;
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Ambrose 1994) Eelgrass, surfgrass, kelp and other algae, and rocky reefs provide habitat with
structural complexity where larval and juvenile organisms can avoid predation. Additionally,
eelgrass, surfgrass, kelp and other algae are primary producers, meaning that they aid in the
production of plants, cyanobacteria and many other organisms and are able to perform a variety
of beneficial ecosystem functions (e.g., prevent sediment erosion, carbon sequestration, flood
mitigation). The newly created or restored habitat promotes replacement of the lost species
through an increase in biological productivity and restored ecosystem functions. (Stratus 2004;
Steinbeck 2011; WateReuse 2011b; DeMartini et al. 1994)
Another in-kind mitigation alternative for desalination facilities is for the owner or operator of the
Desalination facility to contribute to California’s MPA network. The Marine Life Protection Act
(§2851(f)) states that marine life reserves “protect habitat and ecosystems, conserve biological
diversity, [and] provide a sanctuary for fish and other sea life.” MPAs, where commercial and
recreational fishing are prohibited, protect species whose larvae will spill over the boundaries of
the MPA and help replenish populations outside the MPA. (Gleason et al. 2012; Harrison et al.
2012; Wen et al. 2013) MPAs (particularly no-take or limited-take MPAs) have the potential to
increase biological diversity and productivity of an ecosystem. Mitigation projects that expand
the size of a MPA or increase the quality and productivity within a MPA may provide
compensatory biological productivity for operational impacts associated with desalination.
Enforcement of limitations imposed within MPAs may also help increase biological productivity
through protection of larger breeding stock fish (and other commercial organisms). Contributing
funds to enforce existing within MPAs may help to prevent poaching and consequently increase
larval productivity. However, enforcement of MPA regulations at existing MPAs is logistically
and economically challenging. MPAs span large areas of the ocean and staffing enforcement
officers to monitor for illegal activities is resource intensive. (Marine Conservation Institute
2013)
8.5.3 Fee-based Mitigation
An alternative approach to an owner or operator creating a mitigation project is to pay a feebased mitigation program to mitigate projects that would increase or enhance the viability and
sustainability of marine life (Foster et al. 2012). Mitigation banks and fee-based mitigation are a
means for an owner or operator of a facility to mitigate for the facility’s impacts without having
the burden of managing a mitigation project. Additionally, mitigation funds can be managed by
organizations that are experienced in mitigation and have a history of successful mitigation
projects. Funds can be pooled from multiple small projects and be put towards a large
mitigation project that has a higher mitigative potential.
In California, fee-based mitigation programs or mitigation banks exist for wetlands, vernal pools,
chaparral, coastal sage scrub, riparian forest, specific species (e.g. California tiger
Salamander), and a few other habitats. (CDFW 2014) Conservation and mitigation banks are
typically reviewed and approved by an interagency review team (e.g. CDFW or the Army Corps
of Engineers). (U.S. EPA 2014) Typically, in order for a fee-based mitigation program to
receive accreditation, it must meet all of the criteria listed below in addition to any other factors
required by the overseeing agency the program:
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Has legal and budgetary authority to accept and spend funding
Has a history of successful mitigation projects
Has the physical acreage of successful mitigation projects restored, established,
enhanced, or preserved
Funds projects that will directly mitigate for the type of impacts occurring
Is responsible for the long-term management and ecological success of the mitigation
project
Can provide financial assurances to ensure projects are funded in perpetuity

Currently in California, there is no established fee-based mitigation program for marine
mitigation. However, in the future, a fee-based mitigation program could be developed for
marine mitigation. Mitigation project costs depend on a number of variables and costs can vary
widely. (ECONW 2012) At this time it would not be appropriate to determine a statewide
mitigation fee for fee-based mitigation programs that will be established in the future because
there is not enough information to establish a cost that would be appropriate for every facility
impact. If such a program is developed, an owner or operator of a facility would pay a sum that
is equivalent to the cost of the mitigation project, determined through a process established to
assess marine life mortality associated with the project. If a project is designed to mitigate
cumulative impacts from multiple desalination facilities or other developmental projects, the
amount paid should be based on the desalination facility’s fair share of the cost. A detailed
discussion of the cost of existing and past mitigation projects for desalination facilities and OTC
facilities is included in the Economic Analysis (Appendix G).
8.5.4 Adding Certainty to Mitigation Projects
It is important to ensure that marine life mortality is fully mitigated. Biological productivity
created by a mitigation project should be sufficient to ensure there is no net loss in productivity
from the operation of a desalination facility. When the size of a mitigation project is determined,
there may be some statistical uncertainty associated with the calculations of productivity forgone
versus mortality associated with the facility. The examples below describe how adding greater
statistical confidence to the calculation or applying a mitigation ratio can help to ensure that the
area affected by the desalination facility is fully mitigated.

8.5.4.1 Confidence Intervals
A facility’s APF is calculated by measuring the productivity forgone for several species, then
averaging those measurements for an “average APF.” A key assumption in the ETM/APF
approach is that the APF estimates for specific species are representative of all species present
at that location, even those that were not directly measured. As with any technique for
calculating mitigation habitat area, it is not possible to be 100 percent confident the calculated
APF will fully compensate for impacts. The drawback of using an average APF lies in the
degree of certainty, or confidence level, that the calculated APF will fully compensate for a
desalination facility’s impacts.
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Using an average APF means that there is a 50 percent chance that a mitigation project will
underestimate the mitigation area needed to fully compensate for a facility’s impacts. We can
increase our confidence in whether our APF acreage is fully compensatory by calculating
confidence intervals from the available data, and adding the confidence intervals to the average
APF. The resulting value will be greater than the average APF, but will have a greater degree
of confidence (a higher confidence level) that the project will fully mitigate for impacts to the
environment.
The Nth percent confidence level APF is the acreage required given an Nth level of certainty
that a mitigation project will be fully compensatory. Confidence intervals and levels can be
determined for any desired level of certainty (e.g., 70th percent, 80th percent, etc.). By using a
higher confidence level, there will be a greater likelihood that a mitigation project will fully
compensate for a facility’s impacts. For example, using a 90th percentile confidence level
means that we are 90 percent certain that the size of the mitigation project will fully compensate
for entrainment impacts caused by a desalination facility.
Calculating confidence intervals from the available data, then adding those confidence intervals
to the average APF, will shift the size of the required mitigation project upward, increasing the
cost of a mitigation project, but ensuring the project is compensatory for impacts. (Raimondi
2011) In essence, using a higher percentile confidence level does the following:
1) Calculates the average APF from a subset of species in a community;
2) Develops confidence intervals around the average APF. The confidence interval is a
function of the number of organisms used to calculate the average APF and the
standard deviation of those APF calculations. The confidence interval is the ‘extra’
acreage needed to provide greater certainty that a mitigation project is fully
compensatory;
3) Adds the confidence intervals to the average APF to determine a confidence level. The
confidence level is the acreage required given a desired level of certainty (e.g., 90
percent confident) that a mitigation project will be fully compensatory.
There are numerous examples where the State Water Board or other state regulatory agencies
have required greater statistical certainty for a regulatory action. The Instream Flow Policy
shifted calculations of minimum bypass flow upwards by three standard errors (approximately
equivalent to a 99 percent confidence level) in order to increase certainty that the minimum
stream flow calculations were protective of salmonids. The required flow conditions are notably
conservative, but the trade-off is that an owner or operator does not have to do site-specific
assessments. Additionally, soil and groundwater cleanup standards at brownfield and
underground storage tank contamination sites must meet a specified cleanup goal (typically a
95 percent confidence level) based on numerous soil/water samples and replicates. The
Carlsbad Desalination Project is required to compare their constructed mitigation project with
natural reference sites, and must meet an 80 percent level of certainty that the constructed
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mitigation wetland is functioning similarly to the natural reference site. (Poseidon Resources
Channelside 2008) Wetlands are also frequently required to mitigate for a larger area than the
impacted area, in order to ensure that productivity of the restored/constructed area is equivalent
to the productivity lost by removal of the native habitat. (ECONW 2012) The use of confidence
levels can increase the confidence that a project will completely mitigate for an impact.
(Raimondi 2011)
The Ocean Plan also requires a 95 percent confidence level when determining significance (see
definition of “significant” in the Ocean Plan) and for the Reasonable Potential Analysis
Procedure for Determining Which Table 1 Objectives Require Effluent Limitations in Appendix
VI of the Ocean Plan (see Step 9). Including a requirement that the APF be calculated using a
one-sided, upper 95 percent confidence bound for the 95th percentile of the APF distribution is
consistent with existing requirements in the Ocean Plan.
All of the examples listed above ask for greater statistical certainty that a proposed action will be
successful. Although a 95th percentile confidence interval may appear to require a very high
level of statistical certainty, the confidence level is less than other types of Board requirements
(In-stream Flow Policy, cleanup standards). In practice, the amount of additional acreage
needed for a 95th percentile confidence level is relatively low in comparison to the total size of a
mitigation project. The amount of additional acreage needed will largely depend on how well
the study was done.
Two example data sets are provided below to illustrate how a confidence level will impact the
size of a required mitigation project based on the data collected. Data Set 1 and Data Set 2 are
identical for the first ten species, but Data Set 2 includes data from an additional ten species.
APF values have been measured for 10 species in Data Set 1. The ETM/APF analysis
assumes the 10 species are diverse and are representative of all species in the ecosystem.
The average APF is 77.4 acres, meaning that 77.4 acres is a representative mitigation area for
all species present in the ecosystem; however, there is relatively low confidence (only 50
percent) that the calculated area is fully compensatory. To be more confident that the mitigation
area fully compensates for a desalination facility’s surface intake, the confidence intervals can
be set to a desired level of certainty. This can be done by calculating the confidence interval,
and then adding that interval to the average APF.
The data in Data Set 1 shown in Table 8-2 and Figure 8-6 below, the 80th percentile confidence
interval is 10.4, the 90th percentile confidence interval is 15.8, and the 95th percentile confidence
interval is 20.3. The size of a mitigation area that we are 95 percent confident will be fully
compensatory is calculated as the average APF plus the confidence interval of 20.3, yielding a
total of 97.7 acres. The acreage difference between the 50th percentile confidence level and the
95th percentile is not exponential but rather 26 percent larger than the average APF.
Table 8-2. Data Set 1 includes the area of production forgone data for Species 1 to 10. The
average APF is included along with the 80th, 90th, and 95th percent confidence levels using the
one-sided upper confidence bound.
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Species

APF

Species 1
Species 2
Species 3
Species 4
Species 5
Species 6
Species 7
Species 8
Species 9
Species 10

30
90
140
55
50
110
86
68
122
23

50th Percentile Confidence Level = Average APF

77.4 Acres

80th Percentile Confidence Level = Average APF + 10.4 acres

87.8 Acres

th

93.2 Acres

th

97.7 Acres

90 Percentile Confidence Level = Average APF + 15.8 acres
95 Percentile Confidence Level = Average APF + 20.3 acres

Figure 8-5: Visualization of the confidence interval data from Data Set 1. The observed data
are plotted along the x axis. The average APF is included along with the 80th, 90th, and 95th
percent confidence levels using the one-sided upper confidence bound. The circles to the right
of the triangles show the acres required to mitigate once the upper bound confidence interval is
applied.
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The data in Data Set 2 shown in Table 8-3 and Figure 8-6 below, the average APF is 77.0
acres. APF values have been measured for 20 species. The 20 species are diverse and are
assumed to be representative of all species in the ecosystem. The 80th percentile confidence
interval is only 5.6, the 90th percentile confidence interval is 8.6, and the 95th percentile
confidence interval is 11.0. The size of a mitigation area that we are 95 percent confident will
be fully compensatory is calculated as the average APF plus the confidence interval of 11,
yielding a total of 87.9 acres. For Data Set 2, the acreage difference between the 50th
percentile confidence level and the 95th percentile is only 14 percent larger than the average
APF. This is almost half as much as the added acres for Data Set 1. Since the variance is
lower in Data Set 1, the confidence intervals are smaller. This example demonstrates the value
in conducting a complete analysis so the variance in the sample is low. This will make the
confidence interval smaller and result in fewer acres of mitigation required when using a 95
percent confidence level.
Table 8-3: Data Set 2 includes the area of production forgone data for Species 1 to 20. The
average APF is included along with the 80th, 90th, and 95th percent confidence levels using the
one-sided upper confidence bound.
Species
APF
Species 1
30
Species 2
90
Species 3
140
Species 4
55
Species 5
50
Species 6
110
Species 7
86
Species 8
68
Species 9
122
Species 10
23
Species 11
94
Species 12
99
Species 13
96
Species 14
79
Species 15
91
Species 16
80
Species 17
68
Species 18
55
Species 19
49
Species 20
54
50th percentile Confidence Level = Average APF

77.0 Acres

80th percentile Confidence Level = Average APF + 5.6 acres

82.6 Acres

th

85.5 Acres

th

87.9 Acres

90 percentile Confidence Level = Average APF + 8.6 acres
95 percentile Confidence Level = Average APF + 11.0 acres

94

Figure 8-6 Visualization of the confidence interval data from Data Set 2. The observed data are
plotted along the x axis. The average APF is included along with the 80th, 90th, and 95th
percent confidence levels using the one-sided upper confidence bound. The circles to the right
of the squares show the acres required to mitigate once the upper bound confidence interval is
applied.
8.5.4.2 Mitigation Ratios
Another way to ensure there is no net loss of productivity is to use mitigation ratios expressed
as the area required for compensation vs. the area of impact. (ECONW 2012) A mitigation
ratio is calculated as the number of acres of created, restored, or enhanced mitigation habitat to
each acre of natural habitat being impacted. For example a 3:1 mitigation ratio would mean that
three acres of habitat would be created, restored, or enhanced through mitigation for every acre
of impacted habitat. Mitigation ratios are commonly used when creating or restoring a habitat
because the mitigation project is often not as successful as naturally functioning habitat in terms
of ecosystem functions, including productivity. Adding mitigation acreage compensates for the
disparity in productivity between the natural and created or restored habitat. Mitigation ratios
can also be applied when doing out-of-kind mitigation for open water and soft-bottom habitats
and the created, restored, or enhanced habitat is more productive than the open water and softbottom habitats.
Mitigation Ratios Scenario 1: Impacts to Highly Productive Habitats
The concept of applying a mitigation ratio stems from wetlands mitigation, where the restored,
created, or enhanced habitat does not always provide “full, immediate, and riskless replacement
of all services provided by each acre of impacted wetland.” (King and Price 2004) Often with
wetlands mitigation projects, the restored or created habitat provides different habitat functions
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and services than the lost natural habitat. This could be from differences between the locations
of the mitigation site and the natural habitat or because newly mitigated habitat takes time to
develop ecosystem functions and services that occur in older, more established habitats (e.g.
note the ecosystem differences between a newly planted redwood forest and a hundred year
old redwood forest). A mitigation ratio can be applied to compensate for the differences
between the impacted habitat and the habitat that will be restored, created, or enhanced.
A mitigation ratio is calculated as the number of acres of mitigated habitat (created, restored, or
enhanced) to each acre of natural habitat being impacted. When there is a risk the mitigated
habitat will not provide “full, immediate, and riskless replacement of all services provided by
each acre of impacted wetland [or other habitat],” a higher mitigation ratio can be applied. For
example, a mitigation ratio of 4:1 would mean that four acres of habitat would be created,
restored, or enhanced as mitigation for every acre of natural habitat impacted by the project.
Mitigation projects for impacts to highly productive marine habitats like wetlands, estuaries, kelp
beds, surfgrass beds, eelgrass beds, and rocky reefs may require higher mitigation ratios
because the impacts may be permanent. A higher mitigation ratio will help to ensure the project
fully mitigates for all impacts.
When determining a mitigation ratio for wetlands mitigation, King and Price (2004) stated, “To
account for differences in the ecosystem services provided per acre by impacted and
replacement wetlands, a mitigation ratio should take into account the following five factors:
1. The existing level of wetland function at the site prior to the mitigation;
2. The resulting level of wetland function expected at the mitigation site after the
project is fully successful;
3. The length of time before the mitigation is expected to be fully successful;
4. The risk that the mitigation project may not succeed; and
5. Differences in the location of the lost wetland and the mitigation wetland that
affect the services and values they have the capacity and opportunity to
generate.”
These five factors could also be considered with other habitat types such as rock reefs, kelp
beds, eelgrass beds, and surfgrass beds when determining an appropriate mitigation ratio.
Replacement of these habitat types should be in-kind whenever possible. In-kind mitigation is
when the habitat or species lost is the same as what is replaced through mitigation. (Ambrose
1994) In-kind mitigation may not be practical or feasible for impacts to open water or softbottom species. In this case, out-of-kind mitigation may be appropriate (see below).
Mitigation Ratios Scenario 2: Impacts to Open Water and Soft-Bottom Species and Habitats
A mitigation ratio can be also applied to out-of-kind mitigation for open water and soft-bottom
habitats. Out-of-kind mitigation is when the habitat or species lost is different than what is
replaced through mitigation. Normally when out-of-kind mitigation is performed, a higher
mitigation ratio compensates for the fact that the mitigation will not provide a direct or complete
replacement of the losses. However, for impacts to open water and soft-bottom habitats, a
lower mitigation ratio may be appropriate for out-of-kind mitigation when the alternative habitat
is more productive than the open water and soft-bottom habitats.
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When a desalination facility entrains open water or soft-bottom species, creating, restoring, or
enhancing a more productive habitat such as coastal estuarine habitat may result in a better
overall mitigation project. It may not be possible, practical, or feasible to conduct mitigation
project of open water or soft-bottom habitats. Even though the organisms replaced would not
necessarily be the same species as the organisms that were entrained, this approach would
result in no net loss of biological productivity if the mitigation project is successful.
Figure 8-7 below to help illustrate how biological productivity can vary between two habitats. In
this example, there is four times as much biomass, or biological productivity, in the estuarine
habitat than in the open coastal or soft-bottom habitats. If an owner or operator was allowed
out-of-kind mitigation, but required to use a 1:1 mitigation ratio, the mitigated habitat may
produce up to four times as much biomass as the amount of biomass that was lost. For this
reason, Poseidon requested a mitigation ratio be applied that would compensate for the
differences in biological productivities between the mitigated and impacted habitats, which
would result in equivalent amounts of biomass lost and produced. In the example provided in
Figure 8-7, one acre of estuarine habitat has the equivalent biomass as four acres of open
coastal or soft-bottom habitat. Applying a mitigation ratio of 1:4, or one acre of estuarine habitat
restored for every four acres of open water or soft-bottom habitat, would result in a balance of
biological productivity lost and produced.

Figure 8-7. Marine inhabitants of an estuarine environment compared to a soft-bottom open
coastal environment. Biological productivity can be compared using biomass, which is the
weight of all of the organisms in a given area. Estuarine environments usually have higher
biological productivity and biomass compared to open water and soft-bottom environments. In
this example, the estuarine habitat is four times more productive than the soft-bottom open
coastal habitat.

97

Example of Applying Mitigation Ratios
As described above, mitigation ratios are complicated and will vary on a project-by-project
basis. Table 8-4 below includes an example of how mitigation ratios could be applied for the
different impacts and habitat types. Column A includes the mitigation assessment method that
will be used to determine the number of acres to mitigate. Column B is the number of acres
initially calculated for mitigation using the assessment method in Column A. For intake-impacts,
the number of acres to mitigate (as determined by APF) will be broken down based on the
habitat the impacted species utilize and is listed in Column C. In this example, 9 percent of the
entrained species inhabited rocky reefs, 18 percent inhabited estuarine habitat, and 73 percent
live in open water nearshore environment. Column D breaks down the numbers of acres to be
mitigated per habitat type before consideration of a mitigation ratio. Column E includes an
example mitigation ratio based on habitat type (e.g. Scenario 1 or Scenario 2 above). The
regional water boards could require a mitigation ratio from 1:1 to 1:10 for impacts to open water
and soft-bottom species and a mitigation ratio greater than 1:1 for more productive habitats. In
this example, a 1:10 mitigation ratio is applied for open water and soft-bottom habitats, 2:1 for
the estuarine habitat, and 1:1 for the rocky reef habitat. The regional water boards would
determine an appropriate mitigation ratio based on the factors mentioned above. Column F
includes the number of acres to mitigate after applying the mitigation ratio. Column G is the
associated habitat to be mitigated for the acres in Column F.
Table 8-4. Example mitigation calculation and how mitigation ratios could be applied.

Mitigation Credit for Using Screens
The ETM/APF mitigation assessment method assumes an unscreened or uncontrolled intake.
A mitigation credit could be applied to the acreage required to mitigate for intake-related impacts
to account for the entrainment reduction the screens provide. The Expert Review Panel on
Desalination Plant Entrainment Impacts and Mitigation (Foster et al. 2013) reported that intake
screens reduce entrainment of all organisms present in seawater by no more than one percent.
Therefore, the mitigation credit applied to the APF to account for entrainment reduction provided
by a screen should be no more than one percent.
Subsurface intakes do not impinge or entrain marine life and consequently do not require
mitigation for operational-related mortality; however, they are not feasible at all locations.
Screens with small slot sizes (0.5 to 1.0 mm) can be installed at open seawater intakes to
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reduce entrainment of adult organisms and larger larvae. Smaller organisms like phytoplankton
will still be entrained even if screens with very small (<0.5 mm) slot sizes are used. These small
organisms are a critical component of the marine ecosystem because they form the base of the
marine food web.
Per California Water Code section 13142.5(b) an owner or operator of a new or expanded
desalination facility will be required to mitigate for any entrainment mortality that occurs at a
screened intake. The Expert Review Panel on mitigation recommended using the empirical
transport model coupled with the area of production forgone (ETM/APF) method to assess
mitigation at desalination intakes. The ETM/APF model is based on an open pipe or
unscreened intake. The ETM/APF model assumes that the species that are assessed in the
model represent the species that are not assessed, including organisms that are too small to
include in the ETM/APF model.
The Expert Review Panel was asked how to adjust the mitigation acreage for entrainment
reduction devices like screens. The Expert Review Panel provided a clear method for how to
appropriately apply the entrainment reduction to the APF calculation. Additionally, the Expert
Review Panel reported that while screens can be an effective tool for reducing entrainment of
larger larval organisms, when all organisms in seawater are considered, screens reduce
entrainment mortality less than one percent. (Foster et al. 2013),
A regional water board could credit an owner or operator one percent of their mitigation acreage
that would be required for the facility’s intake-related impacts when using a screened intake. An
owner or operator should not be allowed to determine their own mitigation credit for their facility
because the method used to calculate the mitigation credit can dramatically affect the mitigation
credit. Staff is concerned that an owner or operator would incorrectly calculate and apply the
entrainment credit to the ETM/APF calculation, which could result in insufficient mitigation for
the facility’s impacts.
In 2013, West Basin Municipal Water District submitted a report called “Entrainment: Intake
Entrainment 5 Step Calculation” to the State Water Board. The mitigation assessment method
described in the report used a “whole-life cycle” approach and head capsule entrainment
modeling data (to factor in the entrainment reduction from the screens) to come up with an
entrainment ratio which they then applied to the acres required for mitigation. The State Water
Board asked the Expert Review Panel to review West Basin’s mitigation credit method and their
comments are in Appendix 4 of the Final Report for Desalination Plant Entrainment Impacts and
Mitigation
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination/docs/erp_final.pdf).
In their review, the Expert Review Panel stated, “There are a number of questions/issues that
need to be addressed prior to a substantive assessment of WBMWD (2013).” Some of the
conclusions and assumptions in West Basin’s report were not adequately explained and their
mitigation assessment method incorrectly applied the “credit” they calculated to the mitigation
model, which significantly reduced the acres required for mitigation.
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The ETM/APF mitigation model is complicated enough without having to do additional studies
and calculations to determine and apply a mitigation credit. As mentioned earlier, the method
used to determine the mitigation credit can significantly influence the end result. The figure
below demonstrates how the entrainment credit can change depending on the size of organisms
included in the calculation.
The ETM/APF study in the Desalination Amendment only requires the analysis of organisms 0.3
mm and larger. Organisms smaller than 0.3 mm should be factored in to the entrainment
reduction calculation; however, we do not require an owner or operator to sample organisms
smaller than 0.3 mm. In order to holistically assess entrainment, an owner or operator would be
required to do additional studies to measure entrainment of organisms smaller than 0.3 mm.
The regional water board may apply a one percent credit for the screens because it would 1)
provide a consistent statewide standard for mitigation credit for screens, 2) prevent an owner or
operator from having to perform additional studies, and 3) would prevent the risk of inadequate
mitigation resulting from either the use of an inappropriate mitigation assessment model or an
incorrect calculation in the ETM/APF model.
8.5.5 Regulatory Considerations
The regional water boards are responsible for making 13142.5(b) determinations as to whether
a project minimizes marine life mortality through the application of best available siting, design,
technology, and mitigation. The determination of whether mitigation measures are necessary is
generally part of the design process of a facility, and is addressed directly as part of the CEQA
process. At present, there are no statewide standards that can be used to calculate the amount
of mitigation needed to compensate for a desalination facility’s entrainment impacts. The
regional water board’s permitting process may happen before or after other local and state
agencies have issued permits. The discussion below is specific to mitigation to compensate for
marine life mortality caused by the operation (intake and discharge) of a facility, and does not
include mitigation that may be required by other agencies.
Projects may also be subject to Coastal Act requirements. Coastal Act (§30230) requires that:
“Uses of the marine environment shall be carried out in a manner that will sustain the
biological productivity of coastal waters and will maintain healthy populations of all
species of marine organisms adequate for long-term commercial, recreational,
scientific, and educational purposes.”
Furthermore, Coastal Act section 30231 states that biological productivity and the quality of
coastal waters, wetlands, and estuaries shall be maintained and restored if possible, and that
the adverse effects of entrainment should be minimized. The California Coastal Commission is
authorized to implement these requirements found in the Coastal Act.
The OTC Policy requires interim mitigation to compensate for impacts that occur at power plants
until those plants are fully compliant. At present, the Ocean Plan does not address the amount
of mitigation that will be required for entrainment that occurs at long-term stand-alone
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desalination facilities. The lack of a statewide plan or policy for sizing mitigation projects could
lead to inadequate mitigation for some projects, as well as inconsistencies among regions. The
following issue examines approaches for calculating the amount of mitigation necessary to fully
compensate for marine life mortality caused by desalination intakes and discharges.
8.5.6


Options
Option 1: No Action. Under Option 1, the regional water boards would continue to
make 13142.5(b) determinations for desalination facilities applying for NPDES permits
without the direction provided by a statewide plan. Regional water boards would
continue to determine mitigation requirements for facilities and review and approve
plans, studies, and reports submitted by the owner or operator of the facility prior to
issuing a NPDES permit. Under Option 1, regional water boards may use variable
methods for determining how much mitigation will be needed for a mitigation project; the
plans, studies, and reports submitted to the regional water board would be disordered
and inconsistent among the regions and projects. Option 1 does not provide a
consistent statewide approach for minimizing intake and mortality of marine life,
protecting water quality, and related beneficial uses of ocean waters.



Option 2: Amend the Ocean Plan to allow an owner or operator to independently
determine the amount of mitigation required to compensate for their facility’s
impacts using methods of the owner or operator’s choice with oversight by the
Water Boards. Under this option, the State Water Board would amend the Ocean Plan
to address mitigation calculations and mitigation options for new or expanded
desalination facilities. Regional water boards in consultation with State Water Board
staff would use the provisions in the Ocean Plan as guidelines for making section
13142.5(b) determinations in regards to mitigation.
Under Option 2, the Desalination Amendment would allow intake-, discharge-, and
construction-related mortality to be calculated using a method of the owner or operator’s
choice. The choice of confidence level would be determined by the owner or operator
with oversight by the regional water board. Intake-related mortality could be assessed
using methods including but not limited to ETM/APF, FH, and AEL. An owner or
operator could complete a mitigation project or pay in-lieu funding to an accredited feebased mitigation program to be approved by the Water Boards. If the owner or operator
chose to pay an in-lieu fee, the fee would be based on a calculation of the average cost
per acre of expansion, restoration, or creating of kelp beds, estuaries, coastal wetlands,
natural reefs, MPAs, or other projects approved by the regional water board.
Option 2 would provide flexibility for an owner or operator in the method they use to
assess impacts from their facility. However, the ETM/APF approach is the most
appropriate method for assessing how much mitigation will be needed for intake-related
impacts. (Foster et al. 2013) In addition, there is significant risk that mitigating an area
equivalent to the average APF would result in inadequate mitigation. (Raimondi 2011)
Finally, if each owner or operator of a facility calculates the average cost per acre of
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expanding, restoring, or creating of kelp beds, estuaries, coastal wetlands, natural reefs,
MPAs, or other projects, there will be inconsistencies between the different methods of
assessing impacts from their facility. Option 2 does provide a consistent statewide
approach for minimizing intake and mortality of all forms of marine life, protecting water
quality, and related beneficial uses of ocean waters, and the benefits of the flexibility do
not outweigh the risks involved with moving forward with this option.


Option 3: Amend the Ocean Plan to require an owner or operator to determine the
amount of mitigation required to compensate for their facility’s impacts using
methods prescribed in the Ocean Plan with oversight by the Water Boards. Under
this option, the State Water Board would amend the Ocean Plan to address mitigation
calculations and mitigation options for new and expanded desalination facilities.
Regional water boards in consultation with State Water Board staff would use the
provisions in the Ocean Plan as direction for making section 13142.5(b) determinations
in regards to mitigation.
The Desalination Amendment would require that an owner or operator submit a Marine
Life Mortality Report to the regional water board as part of their request for a section
13142.5(b) determination. The Marine Life Mortality Report would identify the type and
number of organisms at risk so that the Mitigation Plan can be tailored to address those
organisms and larger mitigation project goals. For example, previous open water intake
studies have identified that juvenile and larval marine organisms suffer the most
significant impacts from operational mortality; consequently, wetlands or rocky reef
restoration projects were used to compensate for the losses. A Mitigation Plan for
desalination-related mortality would focus on increasing survivorship or replacement of
the larval and juvenile life stages of affected species as identified in the Marine Life
Mortality Report.
The Marine Life Mortality Report would include a calculation of the number of acres
needed to mitigate for marine life mortality that results from the intakes, discharges, or
construction of the facility:
1. Intake-related impacts would be assessed using an ETM/APF approach and the final
APF would be calculated using the one-sided upper95 percent confidence bound for
the 95th percentile of the APF distribution. Although a 95th percentile confidence
interval may appear to require a very high level of statistical certainty, the confidence
level is less than other types of current Board requirements (e.g. Ocean Pln,
Instream Flow Policy, cleanup standards). In practice, the amount of additional
acreage needed for a 95th percentile confidence level is relatively low in comparison
to the total size of a mitigation project. Guidance for conducting an ETM/APF
analysis is provided in Appendix E.
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2. Discharge-related impacts would be estimated by determining the area or volume in
which salinity exceeds 2.0 ppt above natural background salinity (or an alternative
facility-specific alternative receiving water limitation).
3. An owner or operator would also estimate the area disturbed by construction of the
facility that results in marine life mortality. The regional water board may determine
the construction-related disturbance does not require mitigation because the
disturbance is temporary and the habitat is naturally restored.
4. The regional water boards will need to evaluate the Marine Life Mortality Reports and
Mitigation Plans on a project-specific basis and establish an appropriate mitigation
ratio for each of the habitat types that would be mitigated to compensate for the lost
species to ensure the impacts from desalination facilities are fully mitigated.
5. The regional water board may permit out-of-kind mitigation for mitigation of open
water or soft-bottom species. But, in-kind mitigation should be done for all other
species whenever feasible.

For both in-kind and out-of-kind mitigation, the regional water boards may increase
the required mitigation ratio for any species and impacted natural habitat calculated
in the Marine Life Mortality Report when appropriate to account for imprecisions
associated with mitigation, including but not limited to, the likelihood of success,
temporal delays in productivity, and the difficulty of restoring or establishing the
desired productivity functions.
Under Option 3, the Desalination Amendment would include a requirement that an
owner or operator provide the regional water boards with the necessary information to
establish mitigation ratios. A standard mitigation ratio (e.g. 1:10) could be applied for
impacts to soft-bottom or open coastal habitats. But this could be problematic since in
some instances, a 1:10 mitigation ratio will be too high. For example, in some locations
soft-bottom habitat serves as an essential fish habitat or a market squid nursery. When
the soft-bottom or open water habitats are more productive, the mitigation ratio should
be adjusted accordingly. Furthermore, coastal wetlands, estuaries, kelp beds, rocky
reefs, eelgrass, and surfgrass beds are all habitats that are usually more productive than
soft-bottom and open coastal habitats. Each of these more productive habitat types may
be an appropriate alternative mitigation option for impacts to soft-bottom and open
coastal habitats Under Option 3, this would be determined on a case-by-case basis
since the productivity of each of these habitats will vary among habitat types and
locations.
Since the type of alternative habitat selected for mitigation and the productivity of that
habitat will vary, an owner or operator will need to evaluate the relative productivity of
the impacted natural habitat to the estimated productivity of the replacement habitat on a
case-by case basis. The information should be provided to the regional water board to
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establish an appropriate mitigation ratio. For mitigation of impacts to open ocean or soft
bottom habitats, the regional water board may determine that a mitigation ratio less than
1:10 (e.g. 1:5, 2:1) is more appropriate, but the regional water board should not use a
mitigation ratio exceeding 1:10 (e.g. 1:20). As mentioned in Mitigation Ratios Scenario
1: Impacts to Highly Productive Habitats, a mitigation ratio of at least 1:1 (e.g. 2:1, 3:2)
should be used for all other habitat types (estuarine, wetland, kelp, surfgrass, and rocky
reef habitats). The rationale for the mitigation ratios should be documented in the
administrative record for the permit action.
An owner or operator would be required to mitigate for the area affected by the intakes,
discharges, and construction by doing one of the following mitigation options:
1. Complete a mitigation project that is equivalent in size to the total impacted area
calculated in the Marine Life Mortality Report. The mitigation project would need to
expand, restore, or create of one or more of the following habitats: kelp beds,
estuaries, coastal wetlands, natural reefs, MPAs, or other projects approved by the
regional water board, or;
2. Provide funding to an appropriate fee-based mitigation program approved by the
regional water boards. An appropriate fee-based mitigation program should have a
history of successful mitigation projects documented by having set and met
performance standards for past projects, and stable financial backing in order to
manage mitigation sites for the operational life of the facility. The amount of the fee
should be based on the cost of the mitigation project, or if the project is designed to
mitigate cumulative impacts from multiple desalination facilities or other development
projects, the amount of the fee should be based on the desalination facility’s fair
share of the cost of the mitigation project.
Option 3 will ensure impacts from desalination facilities are measured and mitigated.
Providing guidance on the types of mitigation projects that should be done for a facility
will ensure the resources lost are replaced with similar resources. Requiring a statewide
method for calculating impacts and providing mitigation guidelines will meet project goals
by eliminating inconsistencies among projects and regions.
8.5.7 Staff Recommendation
Staff recommends Option 3, updating the Ocean Plan to provide statewide guidance on the
appropriate methods for determining the nature and size of a mitigation project to ensure all
desalination-related mortality is mitigated for a facility.
8.5.8 Proposed Amendment Language
See chapter III.M.2.e of Appendix A.
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How should the State Water Board regulate brine discharges?

8.6

As discussed in section 2, future innovations in desalination technologies may significantly
reduce or eliminate brine discharges. However, the proposed seawater desalination facilities in
California will use systems where brine is continuously produced when the facility is operating,
and these facilities will discharge brine into coastal waters through either a brine-specific outfall
or as part of a larger effluent stream (e.g., that of a WWTP or power generating facility). Brine
discharges behave differently than traditional effluent because they are denser than the ambient
receiving waters and have a tendency to sink to the seafloor. Consequently, brine plumes can
form a physical barrier that prevents adequate mixing of dissolved brine and can result in anoxia
or hypoxia in the benthic organisms, in addition to toxicity associated with elevated salinity.
(Hodges et al. 2011; Roberts et al. 2012) Multiport diffusers can be used to prevent the
formation of dense brine plumes and the associated environmental consequences; however, as
discussed in section 8.5, there is shearing stress associated with these types of discharges that
may result in marine life mortality. This section will expand upon this issue by reviewing the
environmental costs and benefits of discharging brine through multiport diffusers as compared
to other discharge methods. For a detailed assessment of the impacts associated with the
various brine discharge technologies, please see sections 12.1.4, 12.2, and 12.4.3 of this Staff
Report (CEQA).
The following issue addresses:



Environmental effects of brine discharges
Methods of discharging brine and the pros and cons associated with each method

8.6.1 Effects of Brine
Waste discharges from desalination facilities have the potential to form dense, non-buoyant
plumes that settle, spread along the seafloor, and have negative impacts on marine life.
Passive discharge of raw or undiluted brine is highly discouraged because of how slowly it will
mix in the receiving waters, if at all. (Roberts et al. 2012) Studies have shown exposure to the
brine and other potentially toxic constituents in the desalination effluent can have deleterious
effects on bottom-dwelling marine life. (Crockett 1997, Talavera and Ruiz 2001; Gacia et al.
2007; Latorre 2005; Del Pilar Ruso et al. 2007; Riera et al. 2012; Roberts et al 2010) These
effects include: osmotic stress or shock, the potential formation of hypoxic or anoxic zones,
endocrine disruption, compromised immune function, acute or chronic toxicity, and in extreme
conditions, death. Some organisms may move away from areas with high salinity or hypoxia,
which will change the structure of the local community (Roberts et al. 2010), but sessile
organisms will not be able to move away from the impaired water body and may experience
more severe effects.
Other organisms have physiological or behavioral changes that occur as a result of
environmental cues like changes in salinity. Migratory fish like anadromous salmonids begin
their lifecycle in freshwater and move into seawater as juveniles. Increases in salinity
concentrations trigger morphological, biochemical, physiological, and behavioral changes in the
fish to prepare them for their pelagic life stage. (Björnsson et al. 2011) These fish also rely on
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lower salinity concentrations as a cue to adapt to freshwater conditions when returning to their
nascent spawning habitat. Brine discharges into salmonid habitat have the potential to interfere
with the normal salinity adaptations that occur in the fish. (Roberts et al. 2012) Another study
showed that flatfish generally avoided hypoxic environments and would only utilize habitats
within a restricted range of suitable temperatures and salinities. (Switzer et al. 2009)
Monitoring studies have found that salinity can have a range of localized environmental effects,
particularly when brine is discharged into poorly flushed areas like coastal lagoons or
embayments. However, there is a need for additional field and laboratory data to measure the
environmental effects associated with brine discharges. Most laboratory studies have focused
on short-term chronic salinity toxicity associated with Whole Effluent Toxicity testing (WET), for
which there is limited information on sub-lethal endpoints associated with reproduction,
endocrine disruption, development, and behavior of benthic invertebrates and vertebrates.
Additionally, existing WET studies have focused on the salinity of brine discharges, but have not
addressed acute and chronic effects from different types of concentrates and mixtures of
membrane treatment chemicals (antiscalants) associated with RO. (Roberts et al. 2012; Phillips
et al. 2012) Antiscalants are typically used in desalinating seawater; however, chlorine or other
chemicals may also be used at facilities to reduce biofouling. (Roberts et al. 2012)
8.6.2 Methods for Discharging Brine
Desalination facilities must dispose brine, which requires disposal in a manner that minimizes
intake and mortality of all forms of marine life.4 When discharging brine into ocean waters, it is
important to dilute the waste stream as quickly as possible and as close to the point of
discharge as possible to minimize the effects of the brine on marine life. There are several
different methods of discharging brine and each method has its benefits and trade-offs. For
example, diluting brine prior to discharge by taking in additional source water from a surface
intake may reduce discharge mortality; however, there would be increased intake mortality that
might offset any benefit of diluting the brine prior to discharge. A facility should consider the
feasibility of each discharge method and determine the method that best minimizes intake and
mortality of all forms of marine life. Brine disposal options and the associated pros and cons for
each method are described below. A detailed discussion of the impacts associated with the
various brine disposal technologies are discussed in detail in sections 12.1.4, 12.2, and 12.4.3
of this Staff Report (CEQA).
8.6.2.1 Commingling Brine with an Existing Wastewater Stream
Wastewater sources for brine dilution include effluent from agriculture, sewage treatment
facilities, industrial facilities (e.g. oil and gas refineries), and power plant cooling water. To
ensure the wastewater is being used for the highest purpose, wastewater used for brine dilution
should be wastewater that would otherwise be discharged into the ocean. Wastewater streams
4

Water Code section 13142.5(b) requires that desalination facilities utilize “best available site, design, technology and mitigation
measures feasible . . . to minimize the intake and mortality of all forms of marine life.” Thus, the facility must use the relevant
measures in combination to minimize both intake and mortality. See, Surfrider Foundation v. California Regional Water Quality
Control Board (2012) 211 Cal.App.4th 557, 576.
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from sewage treatment plants typically have lower salinity concentrations than raw (undiluted)
brine and are positively buoyant when discharged into receiving seawater. Wastewater streams
from power plants typically have similar salinity concentrations as the ambient seawater and can
be used in excess to dilute raw brine so that the salinity of resulting plume is less than or equal
to natural background salinity. Commingling brine with an adequate volume of a wastewater
stream will generate a mixture that is close to a site’s natural background salinity and is
approximately neutrally buoyant or positively buoyant at the point of discharge. (Roberts et al.
2012) This method of discharge can prevent the formation of dense toxic brine plumes and
consequently minimize intake and mortality of all forms of marine life.
In California, there are numerous WWTP effluent discharges to the ocean and currently 13 OTC
facilities. WWTP effluents have very low salinity; mixing WWTP effluent and desalination brine
could result in a waste stream with a salinity concentration similar to that of ambient seawater.
OTC facilities withdraw seawater for cooling purposes and discharge it back into the ocean at
the same salinity. Cooling water can also be used to dilute brine, but larger volumes of dilution
water would be needed relative to using WWTP effluent to dilute the brine. However, both
WWTP effluent and OTC cooling water can be used to dilute brine to near ambient
concentrations and thereby reduce or eliminate the environmental effects caused by highsalinity discharges. The commingled discharges would be neutrally or positively buoyant and
would prevent the formation of heavy, non-buoyant plumes capable of causing bottom water
anoxia and toxicity to benthic communities.
Several factors may affect the viability of commingling brine with wastewater. First, there are
questions regarding long-term sustainability with commingling brine because sufficient volumes
of wastewater may not be available in the future to adequately dilute brine. Many of the coastal
power plants are shutting down, reducing intake volumes, or upgrading to closed-cycle cooling
in order to comply with the OTC Policy. The volume of WWTP effluent discharge may
systematically decline over time as water conservation measures are more widely adopted, and
as recycled water becomes a greater component of California’s water portfolio. As wastewater
effluent volume decreases, availability of the WWTP effluent for dilution purposes will also
decrease and may potentially render commingling an ineffective brine disposal option. Longterm projections of effluent discharge volume and resultant commingled brine/wastewater
effluent salinities will be necessary prior to relying on commingling as the primary method of
brine disposal.
WWTPs that choose to accept and commingle brine with their wastewater will have to update
their NPDES permit to reflect the physical and chemical changes in their commingled effluent
plume (e.g., the size of the mixing zone or other modeled physical characteristics). Siting
requirements for many desalination facilities will be highly specific, and may not coincide with
the location of an existing wastewater discharge that is willing and able to accept the brine
waste. The limited number of WWTPs, OTC power plants and other sources of wastewater
dilution may restrict locations where desalination facilities are feasible. In some cases,
commingling may require miles of pipeline construction and related infrastructure. Still, the
prices associated with pipeline construction (approximately $1 to $2 million per mile) may be
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competitive with other types of discharge options when other brine discharge requirements are
taken into consideration.
8.6.2.2 Discharging Brine through Multiport diffusers
When wastewater is unavailable or an infeasible option of brine disposal, brine can be rapidly
mixed and dispersed in receiving water bodies though multiport diffusers. Multiport diffusers are
an end-of-pipe system that can be installed on submerged marine outfalls to discharge effluent
through numerous ports or openings. The ports increase the pressure at the discharge and
assist in the mixing process that allows for rapid dilution and reduction of salinity. Multiport
diffusers can be used at desalination facilities to enable rapid turbulent mixing that disperses
and dilutes brine within a relatively small area. Studies have shown diffuser designs with jets
inclined at a 60 degree angle result in the highest dilution and are the standard for diffuser
designs. (Roberts et al. 1997) Multiport diffusers are the next best method for discharging brine
when wastewater is unavailable for dilution and there are no live organisms in the effluent.
Multiport diffusers are thought to have some marine life mortality associated with the centerline
of the jet plumes. These impacts to organisms are discussed in further detail below.
8.6.2.2.1 Marine Life Entrainment at Multiport Diffusers
Multiport diffusers are one of the most widely-used wastewater effluent discharge technologies
around the world and are currently used for discharges from desalination facilities in Australia,
Spain, and the Middle East. (Roberts et al. 1997; WateReuse 2011) Multiport diffusers can
rapidly dilute effluent brine to salinities near ambient background, often within only a few tens of
meters of the outfall. Consequently, multiport diffusers may result in a smaller area of the ocean
and benthic environment that is exposed to elevated salinities when compared to other brine
disposal methods. However, multiport diffusers can cause marine life mortality as a result of
shearing stress. Multiport diffusers are designed to increase turbulent mixing (Roberts et al.
1997) and as a result, organisms that are entrained into the brine discharge may experience
high levels of shear stress for short durations, which is thought to cause some mortality.
Entrainment in the brine discharge is the volume of water subject to the multiport diffuser jets.
(Foster et al. 2013) The actual risk of shearing-related mortality will vary depending on the
design aspects of a diffuser array and the production capacity and efficiency of a facility.
The size of the turbulent eddies in relation to the size of an organism is directly related to the
risk of experiencing shear stress mortality. Large eddies (significantly greater than the size of
the organism) are generally considered to be non-lethal, since the eddy current will move the
entire organism as a whole. Large eddies may disorient an organism, but they rarely lead to
mortality. (Foster et al. 2013) Eddies that are significantly smaller than the size of an organism
are also considered to be of relatively low threat. However, eddies that are of approximately the
same size as an organism may lead to potential damage. (Foster et al. 2013) Previous studies
that have examined organism response to shear stress have typically examined exposure
periods on the order of minutes to hours. It was difficult to draw direct comparisons between the
findings in those studies and the potential impacts of shearing at multiport diffusers in situ
because shearing at multiport diffusers impacts organism within a matter of seconds. There are
no available data that have measured shearing-related mortality at multiport diffusers in a real
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world setting and more studies are needed to better characterize multiport diffuser related
mortality. Mortality from shearing stress is discussed in section 8.5.1.2.
8.6.2.2.2 Turbidity Impacts from Multiport diffusers
Turbidity is a measure of the suspended particles in water. Turbidity of water is typically
measured in Nephelometric Turbidity Units (NTU) using U.S. EPA Method 180.1, with possible
values ranging from 0 to 1000 NTU. Typical turbidity off the California coast ranges from 3 to 4
NTU (Huang et al. 2013), although phytoplankton blooms and storm water runoff can increase
turbidity in coastal waters. (U.S. EPA 1988; Foster et al. 2013) Turbidity can have both positive
and negative impacts on marine life. Moderate turbidity may be beneficial to fish by protecting
them from predation, and turbidity gradients can provide a means for fish to navigate into
estuarine areas. (Bruton 1985) However, other studies have shown that turbidity can reduce
the amount of available light for photosynthetic organisms like marine plants, algae, and
phytoplankton, and can reduce primary productivity in an area. High turbidity can scour aquatic
plants and algae, cause developmental and filtering problems in oysters (Loosanoff and
Thomas 1948), damage fish gills. (Foster et al. 2013) and can reduce the ability for fish to
perceive their prey. (Chesney 1989; Vinyard and O’Brien 1976)
U.S. EPA has stated that “settleable and suspended solids should not reduce the depth of the
compensation point for photosynthetic activity by more than 10 percent from the seasonally
established norm for aquatic life.” (U.S. EPA 1988) The compensation point is the point at
which the rate of photosynthesis equals the rate of respiration. Settleable solids and suspended
solids can prevent light from penetrating to deeper depths and can reduce the area where
photosynthesis can occur, which can result in a reduction in photosynthetic activity. The
California Ocean Plan limits turbidity to less than 225 NTU at any time, less than 100 NTU for
weekly averages, and less than 75 NTU for monthly averages. (Foster et al. 2012)
Photosynthetically active radiation (or available photosynthetic light) is a more direct
measurement of the amount of light available for photosynthesis and should also be measured
when possible.
Jenkins and Wasyl (2013) claimed that in addition to marine life mortality associated with
entrainment in diffuser jet streams, multiport diffusers increase suspension of fine-grained
bottom sediments at discharge sites and that the increase may be detrimental to marine life.
Jenkins and Wasyl further suggested that the environmental effects associated with multiport
diffusers are significant and consequently, multiport diffusers should not be a preferred
discharge technology. Jenkins and Wasyl highlighted one of the notable cases where turbidity
has resulted in detrimental effects to marine life: turbidity has had adverse effects on marine life
at SONGS, where the volume of discharge was 2,384 MGD. While the SONGS facility is an
example where discharges can significantly increase turbidity, the effects seen at SONGS are
unlikely to occur at desalination facility discharges because the SONGS discharge volume is
significantly higher than even the largest planned desalination facility, which would discharge
approximately 300 MGD. At these levels, the volume of the discharge alone can exacerbate
effects of turbidity. In addition, the SONGS diffuser array was also designed to discharge
cooling water from the facility and the diffuser design is not recommended for use at
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desalination facilities because the diffusers were designed to rapidly reduce the elevated
discharge temperature and the diffuser heads were angled only at 20˚ above horizontal. (Foster
et al. 2013) Consequently, the turbidity effects seen at SONGS are not expected to occur at
desalination facility discharges.
There are numerous WWTPs along the California coastline that discharge through multiport
diffusers at volumes greater than what is expected at the largest proposed desalination facility.
The regional water boards regulate the turbidity discharges from WWTPs based on provisions in
the Ocean Plan. The Orange County Sanitation District is permitted to discharge an average of
332 MGD during dry weather and up to 591 MGD in wet weather. (Santa Ana Regional Water
Board 2012) The permit allows a monthly and weekly turbidity average of 75 and 100 NTU
respectively with an instantaneous maximum of 225 NTU; from January 2009 to December
2011, the highest daily, monthly, and weekly average were all 38 NTU. Desalination facility
discharges, even from the largest facilities, are expected to have minimal to no turbidity impacts
on marine life. (Foster et al. 2013) Turbidity effects on marine life would be on a scale
significantly lower than SONGS or the Orange County Sanitation District.
Typical RO brine or reject water is twice as turbid as the source water, and the ranges of
turbidity in desalination discharges in California are expected to be low. (Foster et al. 2013)
However, there are procedural methods and design elements that can help reduce turbidity at
desalination discharges. The Perth Seawater Desalination Plant in Australia discharges its
brine waste through a 40-port diffuser to reduce the effects of turbidity, and the solids that
accumulate on the filters are backwashed and disposed of in a landfill instead of being
discharged with the brine. In California, most existing desalination facilities discharge filter
backwash into sanitary sewers for treatment prior to discharge, which can reduce turbidity and
prevent harmful chemicals in the backwash from being discharged into the ocean. (WateReuse
2011b)
Brine discharge infrastructure can be sited and designed to help minimize re-suspension of
benthic sediments and prevent the increase of local turbidity. Studies have shown that turbidity
can be essentially eliminated by designing diffuser ports so they are at least 1 m off the seafloor
with nozzle openings pointed at the sea surface and at a 60 degree angle from the horizontal
axis. Site selection is also important to consider. Areas that have sediment with smaller grain
sizes will be more susceptible to increased turbidity at discharge because smaller particles are
more easily re-suspended than heavier particles like sand. An assessment of sediment grain
size and particle distribution may help in designing and siting the multiport diffusers to better
avoid turbidity-related issues.
Since concerns over increased turbidity resulting from desalination discharges were discussed
at various stakeholder meetings, State Water Board staff reconvened the Expert Review Panel
to investigate potential impacts. Foster et al. 2013 evaluated the potential for increased turbidity
caused by diffuser discharges and found that effluent velocity is generally less than 2 cm/s at a
distance of less than 1 m from the diffuser jet opening. Velocity continues to decrease as
distance from the diffuser opening increases. Once the diffuser plume reaches the seafloor, it
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can create bottom currents with velocities on the order of 1 cm/s. Foster et al. (2013)
determined that this velocity was too low to lead to significantly re-suspended benthic sediment
and increased turbidity. Moreover, the study found that multiport diffusers can be properly
designed and sited to prevent increases in turbidity. Regardless of the expected effects of
turbidity on the marine environment, and in the absence of any requirements specific to
desalination facility brine discharges, a regional water board would include provisions for
turbidity in the desalination facility’s NPDES permit. Limits imposed would be based on existing
Ocean Plan limits.
8.6.2.3 Diluting Brine via Flow Augmentation
Flow augmentation is a type of in-plant dilution that occurs when a desalination facility
withdraws additional source water for the specific purpose of diluting brine prior to discharge.
One of the primary advantages to flow augmentation is that the salinity of the discharges can be
reduced to near ambient levels and prevent adverse effects to benthic communities. (Roberts
et al. 2012; Phillips et al. 2012) In flow augmented systems, the dilution water is separated from
the desalination feed water at a point within the desalination facility, and is then mixed with
desalination waste brine prior to discharge. Flow augmentation does not require the
construction of diffuser systems, and systems are capable of discharging effluent close to
natural background salinity. Flow augmentation has been advocated as a preferable brine
disposal option in some locations. Jenkins (2013) has stated that flow augmentation is more
environmentally protective than discharging through multiport diffusers if the system uses lowturbulence intakes. However, passage through traditional intake pumps results in significant
marine life mortality. Studies have demonstrated that 100 percent of entrained organisms die
(Pankratz 2004) and that entrainment impacts on individual populations and the ecosystem can
be significant. (Raimondi 2011; Steinbeck et al. 2007; Strange 2012) Withdrawing additional
source water with traditional pumps to dilute brine would result in significantly increased marine
life mortality compared to discharging through multiport diffusers. (Foster et al. 2013)
Some advocates of flow augmentation have supplied modeling data to suggest that lowturbulence screw pumps (e.g. Archimedes screws pumps, screw centrifugal pumps, or axial flow
pumps) are different from traditional pumps in that they can significantly reduce marine life
mortality by lowering turbulence and through-pump mortality at the point of intake. (Jenkins,
2013) Proponents of flow augmentation have argued that flow augmentation can overall result
in less marine life mortality compared to multiport diffusers even though the mechanisms to do
so have not been clearly demonstrated. (Jenkins 2013; Foster et al. 2013) Studies have shown
that Archimedes screws pumps, screw centrifugal pumps, and axial flow pumps are effective
means of transporting juvenile and adult fish relatively unharmed and with low mortality rates
(Department of Fish and Game 1984; FishFlow Innovations 2014; Hidrostal 2014; Intake
Screens, Inc. 2014); however, the studies have only reported data for large fish that would likely
be excluded from entrainment by screens at desalination facilities. To date, there are no
empirical data that have estimated egg, larvae and small juvenile mortality at the low-turbulence
pumps, even though such studies are technically feasible. (Alden Labs 2014)
Another consideration for flow augmentation systems is how to minimize marine life mortality at
the point of brine mixing prior to discharge. Organisms entrained in the flow augmented dilution
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water may experience turbulence and shearing stress, osmotic stress or shock, or thermal
stress as brine and dilution water are mixed prior to discharge. Osmotic stress or shock will
also occur when undiluted brine is discharged into the ocean. However, some organisms in the
receiving water will be able to avoid the highly saline waters, whereas organisms entrained in
the system are unable to avoid the osmotic stress or shock. Flow augmentation systems should
be designed to minimize the effects of mixing the brine with the dilution water on marine life
entrained in the flow augmentation system (e.g. reduce osmotic stress by slowly and gently
mixing brine with dilution water). There are no case studies or engineering designs describing
how best to re-introduce brine to the dilution water. Correspondingly, there are no data related
to marine life mortality where dilution water and brine waters are mixed in an augmented intake
flow system.
In summary, flow augmentation can successfully lower salinity of the brine prior to discharge
and may be protective of organisms living at desalination outfalls. However, if the increased
flows come from surface water intakes, increases in intake mortality may offset any benefit from
reduced discharge mortality. Thus, any assessments of flow augmentation systems should
include a whole-system estimate (intakes, water conveyance, augmented impacts, and ultimate
disposal) of the intake and mortality of marine life. An owner or operator should carefully
consider the effects each system component will have on the intake and mortality of all forms of
marine life. Future studies may demonstrate that flow augmentation systems can be designed
in a “fish-friendly” manner that considers and protects all forms and life-stages of marine life. If
the process can be shown to be at least as protective of marine life as the effects of using multiport diffusers, flow augmentation could be considered a viable option for desalination facilities.
However, empirical data combined with modeling will be necessary in order to show the
effectiveness of flow augmentation with regards to marine life protection.
8.6.3 Regulatory Considerations
The State has broad authority under Porter-Cologne to regulate waste discharges that could
affect water quality. The State has been authorized by U.S. EPA to issue NPDES permits within
California to point source discharges of pollutants to navigable waters. Additional requirements
pursuant to Porter-Cologne must be at least as stringent as those set forth in the CWA. Under
section13260 et seq., Porter-Cologne authorizes the Water Boards to prescribe requirements
for the discharge of brine waste from all desalination facilities, whether existing, expanding, or
new. In California, all discharges of waste are regulated under WDRs, which may also serve as
NPDES permits.5 WDRs are also issued for waste discharges to land, including percolation
basins, injection wells, or other discharges where groundwater quality could be affected.
The State Water Board’s authority to regulate flow augmentation as a component of a facility’s
discharge depends on whether the facility is new or expanded. Flow augmentation increases
the volume of source water withdrawn via the intake, yet ultimately flow augmentation is
considered a method of brine discharge. Section 13142.5(b) gives the State Water Board the
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authority to regulate intakes from new or expanded desalination facilities in order to ensure that
marine life mortality is minimized. However, the State Water Board’s authority does not extend
to existing intakes. To the extent that the use of flow augmentation results in discharge-related
impacts from effluent quality, the Water Boards have authority to regulate the impacts under
their NPDES authority. However, the dilution water required for flow augmentation is
considered part of the intake, and as such, the State Water Board’s authority to regulate use of
flow augmentation does not extend to existing intakes unless the facilities are conditionally
permitted.
8.6.4


Options
Option 1: No Action. The regional water boards will continue to regulate brine
discharges on a site-specific basis, without direction from the State Water Board.
Option 1 represents current conditions, where each regional water board evaluates brine
disposal options on a facility-specific basis. The regional water boards would continue to
be responsible for determining the means of compliance and how brine discharges are
to be regulated. This approach allows the regional water boards greater flexibility to
evaluate the merits of a proposed brine discharge method for a specific desalination
facility, but could result in inconsistencies among regions and projects. Therefore,
Option 1 does not meet the project goals of providing a consistent statewide approach
for minimizing intake and mortality of marine life, protecting water quality, and related
beneficial uses of ocean waters or promoting interagency collaboration.



Option 2: Amend the Ocean Plan to establish statewide requirements that require
commingling with existing effluent streams as the only allowable brine discharge
method. Under this option, the regional water board would require brine dischargers to
identify an existing WWTP or OTC plant effluent outfall and mix the desalination brine
waste with the waste stream effluent. Desalination facilities would either be required to
co-locate with a WWTP or OTC facility, or to transport the brine to one of these facilities.
Option 2 would provide a consistent statewide approach to regulating desalination
facilities; however, under this Option, the limited number of WWTPs, OTC power plants
and other sources of wastewater dilution could restrict potential locations where
desalination facilities are feasible. By significantly limiting the circumstances under
which desalination facilities would be allowed, Option 2 fails to meet the project goal of
supporting use of ocean water as a reliable supplement to traditional water supplies.



Option 3: Amend the Ocean Plan to establish statewide requirements for use of
multiport diffusers as the only brine discharge method. Under Option 3, the Ocean
Plan would require all desalination facilities to discharge brine wastes through multiport
diffusers. An owner or operator would be required to use diffusers to rapidly mix brine
with seawater to minimize adverse impacts resulting from salinity.
Multiport diffusers represent an ideal method for discharging undiluted brine. Multiport
diffusers have been used for decades by numerous types of dischargers and are the
most common type of open-ocean discharge. Multiport diffusers have been extensively
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modeled and the physical characteristics of plumes produced by multiport diffusers are
well understood, and effluent plumes can be designed so that the does not create
hypoxic or anoxic conditions at the seafloor. The Brine Panel report (Roberts et al.
2012) recommended multiport diffusers for discharge of raw brine, in part based on the
ability of multiport diffusers to rapidly mix and disperse the waste brine. The Brine Panel
cited literature and suggested that in most cases, the brine could be mixed to within 5
percent (1.7 ppt) of ambient seawater within only a few tens of meters (100 m) from the
diffuser outfall.
Even though multiport diffusers can rapidly disperse brine, some marine life mortality
may be associated with the multiport diffusers. In addition, multiport diffusers may be
the best brine disposal method for some desalination discharges; however, there are
some examples where commingling may be more environmentally protective. While
Option 3 would meet the project goals by providing a consistent statewide approach to
minimizing the intake and mortality of marine life, protecting water quality, and related
beneficial uses of ocean waters and supporting the use of ocean water as a reliable
supplement to traditional water supplies. However, Option 3 may not be the most
environmentally protective if wastewater is available for commingling and should not be
the only brine disposal method available.


Option 4: Amend the Ocean Plan to establish statewide requirements for flow
augmentation as the only allowable brine discharge method. Under Option 4, the
Ocean Plan would require all desalination facilities to dilute brine via flow augmentation
prior to discharging it into the ocean.
Source water for flow augmentation may be withdrawn through a subsurface or surface
intake. The intake capacity of subsurface intakes may be limited and unable to provide
adequate volumes of dilution water. Therefore, Option 4 could potentially limit the
possible locations where desalination is feasible if a subsurface intake is used for the
facility. Facilities with surface intakes using flow augmentation would entrain additional
organisms in their source water in order to dilute the brine prior to discharge. Because of
lack of empirical data on viability of low-mortality flow augmentation systems used with
surface water intakes, requiring flow augmentation could result in significant marine life
mortality.
Option 4 is not recommended because it may restrict desalination to locations where
subsurface intakes are feasible, and where the subsurface intakes can provide adequate
flow volumes to dilute brine prior to discharge. This option would not meet the second
project goal that supports the statewide use of seawater for desalination. Option 4 is
also not recommended because there are not enough data to demonstrate that use of
flow augmentation at facilities using surface water intakes is a protective method of brine
disposal. In the future, as more data become available and as technological innovations
are made, flow augmentation using specially designed surface water intake systems
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may become a brine dilution option that is protective of marine life. At this time,
however, flow augmentation should not be the only method available for brine disposal.
Option 5: Amend the Ocean Plan to establish statewide requirements for use of
the best available brine discharge method feasible after a facility-specific
evaluation. This option would require an owner or operator to first evaluate the
availability and feasibility of diluting brine by commingling brine with wastewater. If
wastewater is unavailable, then multiport diffusers are the next preferred method of brine
disposal. The regional water board would then determine the best available methods of
brine disposal feasible for a facility and consider it in combination with the best available
site, other design elements, and technology feasible to use a combination of factors that
results in the least amount of intake and mortality of all forms of marine life.
Option 5 would require that an owner or operator of a new, expanded, or conditionally
permitted desalination facility evaluate the feasibility of commingling brine with
wastewater first before considering discharging through multiport diffusers or using an
alternative method for discharging brine. i Commingling with waste discharges would
result in no additional intake of seawater to dilute brine and would result in a discharge
that is close to natural background salinity. An owner or operating proposing to
commingle brine with wastewater would have to assess any incremental shearingrelated mortality that occurs as a result of adding the brine to existing effluent. This
method of discharge is the most environmentally protective brine disposal method and
should be used if feasible. In some cases, wastewater from a WWTP facility may be
unavailable for brine dilution because it is being used for water recycling efforts. In this
case, when the wastewater becomes unavailable, the facility would fall under the
definition of an “expanded facility” since there would be changes in the design or
operation of the facility. An owner or operator would have to install multiport diffusers or
an equally protective brine discharge alternative and the regional water board would
need to perform a new Water Code section 13142.5(b) determination.
Multiport diffusers are the next best brine discharge method because they rapidly dilute
and disperse brine within a small area and result in minimal marine life mortality.
Discharging brine through multiport diffusers does not require the additional intake of
seawater to dilute brine as is the case with flow augmentation. Multiport diffusers are
commonly used at ocean outfalls and can be installed at almost any location. The
Desalination Amendment would require that they be sited and designed to minimize the
impacts to marine life. For example, the regional water board should not permit multiport
diffusers to be sited next to a highly productive kelp bed if the diffuser array could be
sited in a less productive area.
Discharging through multiport diffusers would require an assessment of mortality that
occurs as a result of the increased salinity at the discharge and any shearing-related
mortality associated with the diffusers Even though the effects will likely be minimal from
properly sited multiport diffusers. (Foster et al. 2013; Bothwell comment letter 2014) An
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owner or operator could use existing shearing data (see discussion in section 8.5.1.2
above) that has been approved by the regional water board or alternately, could elect to
do their own diffuser entrainment modeling under the guidance and approval of the
regional water board. Empirical studies of diffuser-related mortality are technically
feasible and encouraged, but may be cost prohibitive. As more studies are done, there
will be more information available on how to better estimate diffuser-related mortality in
order to establish a performance standard for alternative brine disposal technologies.
For facilities proposing to use flow augmentation or other alternative brine discharge
technologies, an owner or operator would be required to demonstrate to the regional
water board in consultation with the State Water Board that their proposed method is at
least as protective as commingling brine with wastewater if wastewater is available, or
discharging through multiport diffusers if wastewater is unavailable for dilution. The
analysis would need to include a whole-system (intakes, water conveyance, brine
mixing, and ultimate disposal) estimate of intake and mortality of all forms of marine life.
In the case of flow augmentation using power plant cooling water, any incremental
mortality that occurs as a result of diversions for the desalination facility would be
included in the analysis. Until demonstrated otherwise, organisms in water withdrawn
through surface water intakes would be considered to have 100 percent mortality.
Additionally, marine life mortality that occurs as a result of osmotic stress, turbulence
and shearing stress in the water conveyance and brine mixing, and shearing stress at
the discharge would be included in the overall mortality assessment of the discharge
method.
All discharges should be designed to maximize dilution and minimize the contact of the
plume with the seafloor. There may be dense, negatively buoyant plumes that meet the
receiving water limitation for salinity. However, these should be avoided if feasible, and
anoxic conditions and negative impacts to aquatic life associated with the plume outside
of the brine mixing zone should be avoided, eliminated, or mitigated. Brine mixing zone
modeling should be done to help identify the best available design configurations for
brine discharges. Average vertical variation of salinity and temperature may be
assessed from historical profiles when available and included in the mixing zone
modeling. However, the conditions included in the model should represent the most
conservative scenarios.
After independently considering the brine discharge alternatives in order of preference
(i.e. commingling first, then multiport diffusers or an equally protective technology and
determining the best discharge alternative, the regional water board would consider the
brine discharge alternatives in conjunction with other determinations for best available
site, design, technology, and mitigation measures that collectively minimize intake and
mortality of all forms of marine life. The best combination of alternatives may not include
the best method for minimizing intake and mortality of marine life in cases where the
alternatives are mutually exclusive, redundant, or infeasible in combination.
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8.6.5 Staff Recommendation
Staff recommends Option 5. An owner or operator of a seawater desalination facility must
evaluate multiple brine disposal alternatives independently and then in combination with the
best available site, design, technology, and mitigation alternatives, employ the discharge
method that best minimizes intake and mortality of all forms of marine life. The Desalination
Amendment will provide flexibility and accommodate for facility-specific constraints and
considerations while establishing a statewide standard for determining the best brine discharge
technology to minimize intake and mortality of all forms of marine life. Option 5 also allows for
new or alternative brine discharge methods that may become available in the future as
technological innovations are made, while ensuring that desalination facilities use the most
protective means of discharging brine.
8.6.6 Amendment Language
See chapter III.M.2.d.(2) of Appendix A.

8.7

Should the State Water Board impose a receiving water limitation for
salinity, and if so, what should the limit be?

Changes in salinity can cause physiological changes in aquatic organisms, reproductive harm,
or even death. The salinity of brine discharges to the ocean is not currently subject to a formal
receiving water limitation or water quality objective. The salinity of brine discharges can be
regulated indirectly as part of required whole effluent toxicity testing requirements. The lack of a
uniform requirement or receiving water limitation for salinity may result in inconsistencies among
regional water boards and permitting uncertainty as the number of seawater desalination
facilities increases throughout the State. The issue of a desalination-specific receiving water
limitation or water quality objective for salinity is discussed below.
The following issue addresses:
 Effects of saline discharges on the marine environment
 Receiving water limitation point of compliance and mixing zones
8.7.1 Background: Effects of Saline Discharges on the Marine Environment
Studies have shown that changes in salinity can result in:







Osmotic stress or shock,
Endocrine disruption (Avella et al. 1991; Ayson et al. 1994; McCormick 1995),
Changes in migratory behavior (McCormick 2001),
Changes in reproductive behavior,
Developmental abnormalities (Foster et al. 2013), and
Changes in community structure (Del Pilar Ruso et al. 2007)

Sub-lethal effects of salinity, like growth and reproduction, are under-studied and poorly
understood for most marine organisms. Marine organisms are adapted to tolerate a range of
salinities; but when they are exposed to the upper limits of these ranges, organisms may
experience hyperosmotic stress. If the exposure is prolonged, the hypersaline environment may
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cause cell and tissue damage, interfere with normal physiological systems (e.g., cell signaling,
osmoregulation, endocrine, and renal), and can have long-term impacts on the organism. For
example, salinity is an important trigger of osmoregulatory adaptations in salmonids (salmon
and trout) that will initiate a cascade of endocrine signals to promote adaptations in the
osmoregulatory and renal systems. (McCormick 1995; McCormick 2001) This is a key
physiological pathway in salmonids that enables them to migrate from freshwater to saltwater
and back again. (McCormick 2001) Alterations in natural salinity could interfere with natural
migratory and developmental cues in these species, which could have deleterious impacts on a
population level. Other studies have reported demersal flatfish are also sensitive to salinity
fluctuations and undergo similar endocrine alterations. (Foster et al., 2013)
State Water Board staff commissioned a Science Advisory Panel (Roberts et al. 2012) to
provide a review of elevated salinity studies and determine if there is a common salinity change
where impacts to marine organisms are observed. The Panel also provided information on the
management of brine discharges to coastal waters. The Panel reviewed scientific literature that
addressed impacts of elevated salinity on marine organisms and found that most marine
organisms started to show signs of stress when salinity was elevated by 2 to 3 ppt, and that the
impacts of brine discharges will vary based on the organisms present at the outfall, the site
location, the nature and concentration of the brine, and the extent to which the brine is
dispersed in the receiving water body. (Roberts et al. 2012) A summary of this information is
provided in Appendix F.
Chapter 2.1 of Roberts et al. (2012) discusses existing regulatory criteria for salinity from around
the world and provides a summary table. Most of the regulations include salinity expressed as
an increment of no more than 1 to 4 ppt above natural background salinity. A point of
compliance is also included and was typically the boundary of the mixing zone of a fixed
distance from the discharge from 50 to 300 m. The most conservative regulatory criteria were in
Sydney, Australia where salinity can be no more than 1 ppt above ambient to be met within 50
to 75 meters of the outfall, and Okinawa, Japan where salinity can be no more than 1 ppt above
ambient to be met at the boundary of the mixing zone. (Roberts et al. 2012)
Sea grasses and benthic communities are the most sensitive to changes in salinity and may be
the most sensitive to brine discharges. Impacts to sea grasses have been observed at salinity
increases of only 1 to 2 ppt. (Roberts et al. 2012) A before-after benthic community study was
done at a desalination facility in Alicante, Spain that is discharging approximately 17 MGD of 39
practical salinity units (psu) brine. (Del Pilar Ruso et al. 2007; Missimer et al. 2013) Del Pilar
Ruso et al. (2007) reported a change in benthic community structure that was seen by a
significant reduction in abundance of polychaetes, nematodes and bivalves over the two-year
study. Polychaete diversity also decreased and the surrounding area became primarily
dominated by nematodes. The impacts were seen 400 m from the discharge. The health and
success of California eelgrass and surfgrass beds is important because they support diverse
food webs and provide a number of other ecosystem services. (NOAA 2011) A number of
species in California feed on benthic invertebrates. Diversity of benthic invertebrates promotes
species diversity overall. For example, if only nematodes are present in the sediment, then only
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the fish that eat nematodes will forage in that area; whereas if the benthic community is diverse,
a number of different species will feed there.
Hyper-salinity toxicity studies were performed by University of California, Davis, Department of
Environmental Toxicology (Philips et al. 2012) using U.S. EPA west coast methods (U.S. EPA
1995). Chronic, non-lethal endpoints like larval development were measured in bay mussels
(Mytilus galloprovincialis), purple sea urchins (Strongylocentrotus purpuratus), sand dollars
(Dendraster excentricus), and red abalone (Haliotis rufescens). The purple sea urchin and sand
dollar were also tested using fertilization as the toxicity endpoint. Giant kelp (Macrocystis
pyrifera) were tested using the germination and germ tube growth as the toxicity endpoints.
Topsmelt (Atherinops affinis) were tested using biomass endpoints and mysid shrimp
(Americamysis bahia) were tested using growth endpoints. Topsmelt (Atherinops affinis) and
mysid shrimp (Americamysis bahia) were also tested for survival. Separate toxicity studies
were done using laboratory generated water and brine effluent from the Monterey Bay
Aquarium. The study showed red abalone, purple urchins, and sand dollars were most
developmentally sensitive to brine. Developmental effects were seen in red abalone at salinities
of just 35.6 ppt (Lowest Observed Effect Concentration [LOEC]). Euryhaline giant kelp and
topsmelt were the least sensitive species to elevated brine concentrations. Results from the
study are summarized in Appendix F.
For more information on the Granite Canyon toxicity study, please visit the link below.
http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination/docs/saltoxfr08012.pdf
The Science Advisory Panel (Roberts et al. 2012) recommended, based on the studies of the
effects of brine discharges, that the maximum salinity increase at the edge of the zone of initial
dilution (also referred to as the mixing zone) should be no more than 5 percent above ambient
background. Even though natural background salinity varies throughout California (see section
8.7.2 below), and by season, salinity is generally close to 34 ppt as a state-wide average. The
Science Advisory Panel recommended that salinity vary by no more than five percent at the
edge of the zone of initial dilution. For most California coastal waters, this translates to an
increase of 1.7 ppt (rounded up, 2 ppt) above ambient background. (Roberts et al. 2012)
Additional review of salinity effects on marine life (Foster et al. 2013) found that salinity
increases less than 2 to 3 ppt were protective of most marine life.
The Science Advisory Panel further recommended that the salinity objective should be based on
the most conservative species. The reports by Phillips et al. (2012) and Roberts et al. (2012)
provide the basis to develop a receiving water limitation for California’s ocean waters. The
Granite Canyon report showed that red abalone was most sensitive to elevated salinity, with an
LOEC at 35.6 ppt (1.6 ppt above background). Since salinity toxicity studies were not done for
all organisms in the California marine environment, the 2 ppt limit may be overly conservative
for some species, but not conservative enough for others. However, the majority of the studies
on elevated salinity showed that effects were not seen below 2 to 3 ppt above natural salinity.
(Roberts et al. 2012)
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8.7.2 Natural Background Salinity
Another important component to establishing a receiving water limitation or water quality
objective is determining what “normal” water quality for an area is. Ocean salinity varies both
temporally and spatially in California. Surface salinity in the ocean will decrease during periods
of heavy rainfall or snowmelt, while salinity in intertidal zones or shallow areas will increase if
there is increased solar radiation and evaporation. In addition to seasonal and regional salinity
variations, there are Pacific Decadal Oscillation and the El Niño/Southern Oscillation events that
influence weather and decadal-scale climate patterns that should also be considered when
determining natural background salinity. Salinity variation in California has been shown to vary
0.2 practical salinity units (PSU; 1 PSU ≃ 1 ppt) on a decadal timescale (Schneider et al. 2005).
Lower salinity conditions were observed in the early 1950s, from 1966 to 1971, in 1978, and in
the early 1990s; whereas salinity was high in the late 1930s, from 1956 to 1965, in the mid1970s, and around 1990 (Schneider et al. 2005). These decadal timescale salinity fluctuations
are not driven by the Pacific Decadal Oscillation or the El Niño/Southern Oscillation events, but
instead are related to movement of the California Current (Schneider et al. 2005).
Figure 8-8 illustrates the variation in daily mean salinity in coastal waters off Huntington Beach
(Southern California) from 1980 until mid-2000 (Roberts et al. 2012), and shows that natural
ocean salinity varies by 10 percent between summer maximums and winter minimums, with a
long term average value of 33.53 ppt (parts per thousand). This data is from NPDES monitoring
reports for AES and Orange County Sanitation District outfalls in Huntington Beach. The
Huntington Beach station salinity values are characteristic of salinities in coastal waters in the
Southern California Bight, a coastal region in Southern California that spans from Point
Conception to San Diego. Ocean salinity is more variable in Central and Northern California
because of seasonal variations in freshwater influence from storm water runoff and precipitation.
Figure 8-9 shows the long-term variability of the daily mean salinity at Crescent City (Northern
California; Roberts et al. 2012). The long term mean variability is 71.7 percent, with a long term
average salinity of 33.39 parts per thousand.
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Figure 8-8. Long-term variation of the daily mean salinity in parts per thousand (ppt) from 1980
to 2000 measured in Huntington Beach coastal waters. Salinity data from Huntington Beach are
representative of salinity concentrations in the Southern California Bight. (Roberts et al. 2012)

Figure 8-9. Long-term variation of the daily mean salinity in parts per thousand (ppt) from 1952
to 1972 measured in Crescent City coastal waters. These salinity values are typical for
Northern California coastal waters. (Roberts et al. 2012)
The salinity data above are provided as references for the variation in salinity in the northern
and southern regions of California. It is important to note that in the southern region, salinity is
less variable than in the northern regions and there were only one or two instances in 20 years
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where salinity was 0.5 ppt above the average. In the northern region, salinity has a much larger
range with seasonal wet periods driving the average salinity down. Establishing natural
background salinity that considers seasonal variation is necessary in order to implement salinity
objectives. Establishing natural background salinity based on the mean monthly average would
capture seasonal variability. Natural background salinity should be measured at the proposed
discharge location and depth of the discharge if feasible prior to commencing brine discharge.
Organizations such as CalCOFI and NOAA often have historical salinity data available going
back for decades and often the data are free. In the event historical data are not available for a
site, three years of weekly salinity samples will capture the seasonal and inter-annual variations.
Furthermore, since the receiving water limitation for salinity will be based on the mean monthly
average, it is important to have a strong data set. The historical average would only be based
on three data points if sampling frequency was monthly over three years. If samples are
collected at a weekly frequency, the monthly average would be based on at least 12 data points.
Each facility should establish the baseline or natural background salinity of the receiving water
prior to discharging brine. Natural background salinity is the salinity that results from naturally
occurring processes and is without apparent human influence. Brine discharges have the
potential to alter natural background salinity and elevate salinity to levels beyond the tolerance
levels for local species. In some cases, establishing a reference location with similar natural
salinity can be helpful in drawing comparisons between pre- and post-discharge conditions.
As required by Water Code section 13142.5(d), “Independent baseline studies of the existing
marine system should be conducted in the area that could be affected by a new or expanded
industrial facility using seawater in advance of the carrying out of the development.” The marine
system includes water quality parameters like salinity, dissolved oxygen, and other constituents.
Natural background salinity should be evaluated for each facility by determining the mean
monthly average salinity in proximity of the proposed discharge location, preferably at the depth
of the proposed discharge using data from at least 20 years prior to commencing the brine
discharge. When historical data are not available, natural background salinity should be
determined by measuring salinity at the depth of the proposed discharge for several years at
relatively high frequency, and then determining the mean monthly average for establishing
compliance with the receiving water limitation for salinity. Background salinity should be
determined prior to discharging brine in order to best establish natural conditions. Reference
locations are also useful in long-term monitoring of the effects of the brine discharge on the local
biota.
Salinity of seawater can be measured by using a refractometer, electrical conductivity, total
dissolved solids (TDS), the Practical Salinity Scale 1978 (PSS-78), the Thermodynamic
Equation of Seawater-2010 (TEOS-10), or the sum of the major cations and anions (sodium,
chloride, sulfate, bicarbonate, bromide, magnesium, calcium, and potassium). Each of these
methods has advantages and disadvantages. The inorganic anions and cations listed above
are typically measured by an ion chromatograph or an inductively coupled plasma mass
spectrometer (ICP-MS). These instruments are designed to detect concentrations in the part
per million range (mg/L), and can be sensitive into the part per trillion range (ng/L). Measuring
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undiluted seawater is not possible using these methods because the high concentration of salts
can damage the detectors in the instruments. Some conductivity meters are capable of
measuring salinity in undiluted seawater. But typically, all of the methods listed above, with the
exception of total dissolved solids, will require sample dilution with freshwater prior to analysis.
A recent study on the accuracy of electrical conductivity measurements of seawater at high
temperatures and salinities reported that, “precise in situ estimates of mass fraction salinities,
derived from measurements of electrical conductivity in TEOS-10 using a modification of the
Practical Salinity Scale 1978 (PSS-78), have been validated only when temperatures are less
than 35 °C and salinities are less than 42 g/kg. The algorithm has not been validated at higher
temperatures and salinities.” Pawlowicz 2012) PSS-78 requires that any samples over 42 PSU
are diluted with distilled water to the proper salinity range and then the water mass added must
be accounted for in the calculation. (Pawlowicz 2012) There are established analytical methods
for salinity that include dilution with freshwater. However, caution is warranted when a methods
calls for dilution because it introduces a potential source of variability or error.
This raises concerns for salinity measurements at seawater desalination facilities because
discharges of brine are likely to exceed 42 PSU, creating an analytical challenge using many of
the methods listed above. Facilities have the option to measure salinity in the receiving water
body. But many will opt for an effluent limitation with a dilution factor so that salinity can be
monitored at the end of pipe. This is an area where methods for measuring salinity and other
constituents in Table 1 of the Ocean Plan in brine may need to be develop, improved, or
modified to be able to acquire accurate data that meet the method detection limits in the Ocean
Plan. Until that time, salinity in brine should be measured using a standard method or EPA
approved protocol (e.g. EPA 160.1, Standard Method 2520 B, EPA Method 120.1) and reported
in parts per thousand (ppt; g/L)

8.7.3 Background: Receiving Water Limit Point of Compliance and Mixing Zones
Inherent to any discussion on receiving water limits is a discussion of the compliance
point where that receiving water limit is enforced. The Ocean Plan (2012) allows for a
zone of initial dilution (mixing zone) where receiving water is allowed to exceed a water
quality objective or receiving water limit. The size of the zone of initial dilution is defined
in the Ocean Plan (2012) as the point where initial dilution is achieved:
“Initial dilution is the process which results in the rapid and irreversible turbulent
mixing of wastewater with ocean water around the point of discharge.
“For a submerged buoyant discharge, characteristic of most municipal and
industrial wastes that are released from the submarine outfalls, the momentum of
the discharge and its initial buoyancy act together to produce turbulent mixing.
Initial dilution in this case is completed when the diluting wastewater ceases to
rise in the water column and first begins to spread horizontally.
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“For shallow water submerged discharges, surface discharges, and nonbuoyant
discharges, characteristic of cooling water wastes and some individual
discharges, turbulent mixing results primarily from the momentum of the
discharge. Initial dilution, in these cases, is considered to be completed when
the momentum induced velocity of the discharge ceases to produce significant
mixing of the waste, or the diluting plume reaches a fixed distance from the
discharge to be specified by the Regional Board, whichever results in the lower
estimate for initial dilution. (Ocean Plan Appendix I, Definition of Terms)”
In general, the zone of initial dilution is defined by the physical characteristics of a discharge,
and is limited to the area where the waste undergoes turbulent mixing. For certain types of
discharges, the regional water board can specify a fixed radius zone of initial dilution if that zone
provides a smaller area required to achieve initial dilution. The Ocean Plan further defines the
size of an acute mixing zone as ten percent of the distance from the edge of the outfall structure
to the edge of the chronic mixing zone (zone of initial dilution).
The Federal definition of a zone of initial dilution (referred to as a mixing zone in Federal
statutes) differs slightly from the Ocean Plan. 40 CFR 125.121(c), Ocean Discharge Criteria,
states:
“Mixing zone means the zone extending from the sea’s surface to seabed
and extending laterally to a distance of 100 meters in all directions from the
discharge point(s) or to the boundary of the zone of initial dilution as
calculated by a plume model approved by the director, whichever is greater,
unless the director determines that the more restrictive mixing zone or
another definition of the mixing zone is more appropriate for a specific
discharge.”
The Science Advisory Panel reports (Roberts et al. 2012, Foster et al. 2013) further address
compliance points and mixing zones associated with desalination brine discharges. Roberts et
al. (2012) recommend that the regulatory mixing zone extend 100 meters in all directions and
over the whole water column. Data within the Roberts et al. (2012) report show that most
discharges that undergo rapid initial dilution can easily meet a mixing zone of 100 meters;
however, the report bases the size of the mixing zone on rapid initial dilution, which is typically
achieved through the use of multiport diffusers. The report does not specifically examine the
size of mixing zones associated with other types of brine disposal methods (e.g., flow
augmentation), yet still extends the 100 meter regulatory mixing zone recommendation to all
types of brine discharges.
Roberts et al. (2010) has summarized salinity concentrations at or near desalination brine
discharges. The work of Roberts et al. (2010) is reproduced in a modified format in Table 8-5
below, showing that in many instances, the salinity of the brine discharge is diluted to less than
2 ppt above ambient background within only a few tens of meters of an outlet. Some of the
facilities with larger discharges had plumes of elevated salinity that could be detected at a
distance of hundreds of meters from an outfall. (Roberts et al. 2012) The information in
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Roberts et al. did not distinguish between multiport diffusers and other types of brine disposal
methods such as commingling with WWTP effluent or flow augmentation.
Commingling brine with an adequate volume of WWTP effluent will result in a discharge that is
either at or near ambient salinity concentrations and should easily be able meet 2 ppt above
ambient within 100 m. Facilities using flow augmentation should also have a discharge that is
either at or near ambient salinity concentrations and should also easily be able meet 2 ppt
above ambient within 100 m. Based on the information in Table 8-5 below and the Roberts et
al. (2012) conclusions, facilities discharging raw brine through multiport diffusers should also be
able to dilute their brine to 2 ppt above natural background salinity within 100 m of the
discharge.
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Table 8-5 Compilation of mixing zones and salinity effects related to desalination facilities (Modified from Roberts et al.
2010).

Intake (MGD)

Discharge
(MGD)

Salinity of
Brine (ppt)

Muscat, Oman

24.41

NR

37.3

Returned to background levels
within approximately 100 m of
outlet.

Abdul-Wahab, 2007

Muscat, Oman

50.46

NR

40.11

Appeared to return to background
levels 980 m from outlet.

Abdul-Wahab, 2007

Sitra Island,
Bahrain

28

76.08

51

Altayaran and
Madany, 1992

Florida, USA

2.4

5.81

40-55

Canary Islands,
Spain

6.6

4.49

75.2

Dhkelia, Cyprus

NR

NR

NR

Salinity of receiving water
reached 51 ppt, relative to
reference areas of 45 ppt, plume
extended at least 160 m from
discharge.
0.5 ppt above background levels
within 10-20 m of outlet.
Nevertheless, slight elevation
was maintained for 600 m within
harbor basin.
2 ppt above background on the
seabed and 1 ppt on the surface
within 20 m of the outlet; similar
to the background levels at 100
m.
Above background 100-200 m
from outlet, occasionally as high
as 60 ppt.

Alicante, Spain

13.21

19.81

68

0.5 ppt above ambient for up to 4
km from outlet along the seafloor.

FernándezTorquemeda et al.
2005

Location

Notes

Reference

Chesher, 1971

Talavera and Ruiz,
2001

Einav et al. 2002
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Javea, Spain

7.4

NR

44

Slightly above background up to
300 m from the outlet

Malfeito et al. 2005

Blanes, Spain

15.85

8.72

60

Raventos et al.
2006

Alicante, Spain

13.21

17.17

68

At background levels within 10 m
of the outlet. No apparent
measurement or analysis of
salinity.
2.6 ppt above ambient within 300
m of outlet; 1ppt within 600 m
similar to background at 1300 m.

Ashkelon, Israel

72.38

158.5

42

Safrai and Zask,
2008

Canary Islands,
Spain

6.6

NR

75

Approximately 2 ppt above
ambient within 400 m of outlet, <1
ppt above ambient within 4000 m
of the outlet
75 ppt effluent diluted to 38 ppt
within 20 m of outlet, no details
given as to background salinity.

Formentera,
Balearic Islands,
Spain

NR

0.53

60

5.5 ppt above background 10 m
from outlet; 2.5 ppt at 20 m; 1ppt
at 30 m; not measured any
further than this.

Gacia et al. 2007

Ruso et al. 2007

Sadhwani et al.
2005
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8.7.4 Regulatory Considerations
All Basin Plans include language that limits degradation of receiving water by discharges. The
San Francisco Regional Water Quality Control Board’s Basin Plan specifically addresses the
issue of salinity in surface water by stating that:
“Controllable water quality factors shall not increase the total dissolved solids or
salinity of waters of the state so as to adversely affect beneficial uses, particularly
fish migration and estuarine habitat.”
However, the San Francisco Regional Water Quality Control Board’s Basin Plan specifically
exempts waters of the Pacific Ocean from that salinity control (page 3-3 of the San Francisco
Regional Water Quality Control Board Basin Plan). The North Coast, San Francisco, Central
Coast, Los Angeles, Santa Ana, and San Diego Regional Water Quality Control Boards do not
have water quality objectives, effluent limitations, or receiving water limits that address salinity
for ocean waters.
The Basin Plans from the North Coast, San Francisco, Central Coast, Los Angeles, Santa Ana,
and San Diego Regional Water Quality Control Boards all incorporate the State Water Board’s
Ocean Plan (2012) by reference. Ocean Plan chapter II.E.1 (Water Quality Objectives,
Biological Characteristics) states, “Marine communities, including vertebrate, invertebrate, and
plant species, shall not be degraded.” The Ocean Plan (2012) further prohibits exceedances of
water quality objectives due to waste discharges, and allows new or modified receiving water
limits if sound scientific information becomes available demonstrating that discharges are
causing or contributing to the degradation of marine communities, or causing or contributing to
the exceedance of narrative or numeric water quality objectives.
While there are no specific water quality objectives or receiving water limits for salinity, the
salinity of an effluent can be regulated through the Table 1 toxicity requirements found in
chapter II of the Ocean Plan. Chapter II.D.7.a of the Ocean Plan states that Table 1 water
quality objectives apply to all discharges within the jurisdiction of the Ocean Plan, which would
include discharges from desalination facilities into ocean waters. In the event that an effluent is
determined to be toxic, excess salinity may be identified as the causative agent. Specifically,
Table 1 includes a daily maximum numeric water quality objective for chronic toxicity of 1 TUc.
A TUc is defined as 100/NOEL (no observable effect level), where the NOEL is expressed as
the maximum percent effluent or receiving water that causes no observable effect on a test
organism, as determined by the result of a critical life stage toxicity test. The chronic toxicity
requirement described above must be met at the edge of the zone of initial dilution. Table 1
also includes acute toxicity requirements and measures acute toxicity in terms of TUa (acute
toxicity units) defined as 100/96-hr lethal concentration 50 percent (the percent waste giving 50
percent survival of test organisms over 96 hours). So, salinity of desalination facility discharges
could be regulated under existing requirements in the Ocean Plan although, the methods may
not be the most direct or cost effective means of regulating salinity.
Toxicity testing requirements are based on the minimum initial dilution factor of a discharge, and
are measured at the edge of the zone of initial dilution. Acute toxicity testing is required where
the minimal initial dilution is greater than 1,000:1 at the edge of the zone of initial dilution. Acute
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and/or chronic toxicity may be required if the dilution ranges between 100 and 1,000:1. Chronic
toxicity testing is required if the initial dilution falls below 100:1 at the edge of the zone of initial
dilution.
8.7.5


Options
Option 1: No Action. The regional water boards will continue to regulate brine
discharges on a site-specific basis, without direction from the State Water Board.
Under Option 1, the regional water boards would rely on existing Ocean Plan language
to develop NPDES permits for desalination facilities. The existing Basin Plans do not
expressly address salinity; therefore, the Regions would instead rely on the provisions of
the Ocean Plan, including chapter II. Water Quality Objectives and Table 1 requirements
that include chronic and acute toxicity. The water quality objectives would be met at the
edge of the zone of initial dilution, and the size of the zone of initial dilution would be
determined through modeling and empirical data as the point where turbulent mixing of
the waste plume ceased.
At present, none of the Basin Plans have standards for elevated salinity in ocean waters.
As desalination facilities develop along the California coast, there will be a greater
number of permits that are required to implement standards that protect ocean waters
from degradation caused by high salinity. Ocean Plan chapter II.E.1 prohibits the
degradation of marine communities, including vertebrates, invertebrates, and plant
species. But, without consistent standards, each regional water board will permit brine
discharges in a different manner, leading to inconsistencies among regions and how
standards are applied throughout the state. Consequently, Option 1 is not adequate for
the long-term protection of marine life and the State’s ocean waters and would not result
in statewide regulatory consistency.



Option 2: Amend the Ocean Plan to establish a water quality objective for salinity.
Option 2 would create a new statewide water quality objective that would apply broadly
to all brine discharges into ocean waters. The March 30, 2012 Scoping Document
(found here:
http://www.waterboards.ca.gov/water_issues/programs/ocean/desalination/docs/Scoping
DesalMarch2012.pdf) mentions that the Desalination Amendment may address disposal
of brine from sources other than desalination facilities. Brine discharges into ocean
waters from non-desalination facilities (e.g., breweries, cheese factories, and bottled
water and soft drink manufacturers) are currently regulated by the regional water boards
on a case-by-case basis. The types of non-desalination facilities that discharge brine
are diverse. As discussed in section 8.1, there is a lack of adequate information
available at this time to regulate brine discharges from non-desalination facilities on a
statewide basis. However, there is adequate information to address brine discharges
from desalination facilities in the Desalination Amendment. The Expert Review Panel
studies commissioned by the water boards primarily investigated the impacts of
desalination facility brine discharges on marine life, but did not look at other types of
brine discharges. There may be similarities between desalination facility discharges and
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other non-desalination brine discharges; however, there may be other constituents in the
non-desalination brine discharges that could alter the toxicity of the brine effluent.
Applying a water quality objective that restricted the salinity to no more than 2 ppt above
natural background salinity to all facilities discharging brine may not be protective of
water quality and aquatic beneficial uses. For these reasons, Option 2 is not
recommended.


Option 3: Amend the Ocean Plan to establish a narrative salinity receiving water
limit applicable to desalination facility brine discharges, enforced at the edge of
the zone of initial dilution. Option 3 would create a new statewide receiving water
limit, specific to discharges of desalination waste brine, to protect marine communities
from degradation. Option 3 would, in essence, provide a narrative interpretation of the
biological characteristics objective found in chapter II.E.1 of the Ocean Plan. This option
would meet the goal of providing statewide consistency. The narrative limit would be
accompanied by implementation measures.
Option 3 would require the establishment of natural background salinity, and would
subsequently prohibit brine discharges from causing salinity to be greater than 2 ppt
above that natural background outside the zone of initial dilution. The narrative increase
of 2 ppt above background would be protective of sensitive species, while allowing
flexibility for fluctuating ocean conditions. Although 2 ppt may allow salinities greater
than the LOEC of 35.6 ppt observed for red abalone (Phillips et al. 2012), other studies
began to observe ecological impacts when salinity increases were approximately 2 to 3
ppt above background (Roberts et al. 2012). Consequently, a narrative objective of 2
ppt is considered protective while not overly restrictive. The proposed narrative limit for
elevated salinity is as follows:
o

Discharges shall not exceed a daily maximum of 2.0 ppt above natural background
salinity to be measured at the edge of the zone of initial dilution. There is no
vertical limit to this zone.

The Desalination Amendment would also include language to clarify how effluent limits
for this narrative limit would be calculated. The zone of initial dilution would be
calculated as the point where (assuming the discharge is non-buoyant) turbulent mixing
of the effluent ceases, which could result in inconsistencies among projects and regions.


Option 4: Amend the Ocean Plan to establish a narrative receiving water limit for
salinity, to be measured no further than 100 meters horizontally from the discharge.
Under Option 4, the State Water Board would include a narrative receiving water limit similar
to that as described in Option 3. However, in Option 4 the Desalination Amendment would
specify that the receiving water limit must be met at a specific distance from the point of
discharge.
The current language in the Ocean Plan allows the regional water boards to set a
maximum zone of initial dilution for non-buoyant discharges. All desalination brine
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discharges are expected to be non-buoyant at the point of discharge. The Science
Advisory Panel (Roberts et al. 2012) has recommended a maximum zone of initial
dilution of 100 meters from the point of discharge, based on a review of discharge
technologies and existing desalination discharges.
The proposed narrative limit under Option 4 would be similar to that described in Option
3, but with the following modifications:
o

o
o

Discharges shall not exceed a daily maximum of 2.0 ppt above natural background
salinity to be measured no further than 100 meters (328 feet) horizontally from the
discharge. There is no vertical limit to this zone
The fixed distance referenced in the initial dilution definition shall be no more than
100 meters (328 feet).
In addition, the owner or operator shall develop a dilution factor (Dm) based on the
distance of 100 meters (328 feet) or initial dilution, whichever is smaller.

The application of a fixed distance receiving water limit in Option 4 sets a consistent
statewide standard that will protect water quality and related beneficial uses of ocean
waters, which meets the first project goal. For facilities that will commingle brine with
wastewater and discharge positively buoyant plumes, the existing process for
establishing receiving water limits is sufficient. However, the Science Advisory Panel
(Roberts et al. 2012) suggested that a revised regulatory framework is needed for nonbuoyant discharges such as those from desalination facilities.
Option 4 would allow, under certain circumstances like discharging a non-buoyant
plume, the development of up to three separate and differently-defined mixing zones for
a desalination brine discharge: a chronic toxicity mixing zone associated with Ocean
Plan Table 1 pollutants; an acute toxicity mixing zone defined as 10 percent of the
chronic toxicity mixing zone; and a brine toxicity mixing zone defined as the area
extending 100 meters from the point of discharge. Option 4 would set a clear point of
compliance for salinity limits and would ensure that there are not large areas where
salinity is elevated to toxic levels. Additionally, Roberts et al. determined that a
discharger should be able to dilute brine to 2 ppt above natural background within 100
meters of the discharge using any method of brine discharge.


Option 5: Amend the Ocean Plan to establish a numeric receiving water limit.
Adopting a numeric objective would create a new statewide water quality limitation for
elevated salinity levels in the State’s ocean waters through establishment of a
quantitative objective as a statewide numeric standard. Adopting a numeric limit is an
efficient regulatory tool because the measurement of compliance is clearly defined. The
numeric limit would be met at the edge of the zone of initial dilution.
Option 5 would prohibit brine discharges from causing ocean water to exceed a numeric
limit of 37 ppt. The value of 37 ppt was chosen from literature showing that salinity
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increases of less than 3 ppt can be protective of biologic communities and assuming an
average background salinity of 34 ppt along California’s coast.
However, natural background salinity in California varies regionally and temporally
based on the environmental conditions. For this reason, a numeric objective may not be
a suitable limit for areas where salinity is naturally higher and the organisms living in that
environment are more tolerant of higher salinities. Additionally, a 37 ppt numeric limit
might allow salinities that degrade marine communities in some circumstances,
particularly when there are highly sensitive species in that community.
Under this option, the numeric limit would be as follows:
o

For ocean waters, salinity shall not exceed 37 ppt, at the edge of the zone of initial
dilution and throughout the water column.

Option 5 would meet part of the first goal by providing a consistent statewide regulatory
approach for salinity; however, the numeric limit may be overly restrictive in some areas
and under-protective in others. Additionally, some areas may be challenged to meet the
numeric receiving water limit for salinity because of their naturally high salinity. In cases
such as these, desalination may be limited, which would not meet the second project
goal of supporting the use of ocean water as a reliable supplement to traditional water
supplies.


Option 6: Amend the Ocean Plan to require an owner or operator to establish a
facility-specific salinity receiving water limit to be measured no further than 100
meters horizontally from the discharge. Under Option 6, the regional water boards
would require that each discharger of desalination brine waste examine the effects of
that waste on select marine species in Table III-1 of the Ocean Plan and develop a
facility-specific receiving water limit for salinity.
An owner or operator of a facility discharging brine is prohibited from degrading receiving
waters, following mixing and dilution. The composition, concentration, and volume of
brine discharges will vary depending on facility-specific conditions. Currently, the
regional water boards examine the facility specific conditions and issue an NPDES
permit for the brine discharges based on those conditions. For Option 6, the State
Water Board would amend the Ocean Plan to require that all desalination waste
discharges to the ocean develop facility-specific receiving water salinity limits using
specific criteria. Option 6 would provide the regional water boards with specific direction
for approving a facility-specific receiving water limit for salinity.
Receiving water limits and the water quality objective proposed in Options 2 through 5
are based upon a review of how salinity affects ecologic communities across the globe.
(Roberts et al. 2012a), together with a single set of toxicity tests. (Phillips et al. 2012)
The data strongly suggest that a receiving water limit of 1.7 to 3 ppt above natural
background salinity should be protective of most marine life. However, if the same
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organisms tested in Philips et al. (2012) are exposed to a specific facility’s brine
discharge, the whole effluent toxicity results may be different. Option 6 recognizes there
may be a need for facility-specific flexibility that would still be protective of marine life
and beneficial uses.
Under Option 6, a facility would be required to undergo the following if they would like
the regional water boards to consider approving a facility specific receiving water limit:
o

An owner or operator would submit a proposal to the regional water board for
approval of a facility-specific receiving water limit for salinity.

o

To determine whether a facility-specific receiving water limit is adequately
protective of beneficial uses, an owner or operator would:
o

Establish baseline biological conditions at the discharge location and at
reference locations over a 12-month period prior to commencing brine
discharge. The biologic surveys should characterize the ecologic composition
of habitat and marine life using measures established by the regional water
board. The regional water board may accept existing data at their discretion.

o

Conduct WET tests for at least the following:
 germination and growth for giant kelp (Macrocystis pyrifera)
 development for red abalone (Haliotis refescens)
 development and fertilization for purple urchin (Strongleocentrotus
purpuratus)
 development and fertilization for sand dollar (Dendraster excentricus), and
 larval growth rate for topsmelt (Atherniops affinis).

In essence, on owner or operator would be given the opportunity to repeat the Granite Canyon
studies (Philips et al. 2012) with their effluent and develop a facility-specific receiving water limit
for salinity based on the results. State Water Board staff have reduced the list of species
studied in Philips et al. 2012 to reduce costs of the studies and to focus on the species that
were most affected by salinity changes in the study, while still representing a variety of taxa.
The species listed above are themselves representatives of other similar species. For example,
abalone are in the Phylum Mollusca, an extremely diverse taxa which includes snails, shellfish,
squid, octopus, nautilus, and nudibranchs. One of the reasons these seemingly diverse animals
are grouped together is because they have similar developmental stages. Consequently,
results from studies done on red abalone development should apply to any mollusk that
undergoes a similar developmental process.
Some have suggested establishing the facility-specific receiving water limit by running toxicity
studies on the species that are present in the discharge environment. However, the salinity
toxicity studies should be done on laboratory raised species or species collected from a
reputable vendor that have established U.S. EPA approved test protocols. Laboratory or farm
raised species are acclimated to confinement and have been raised in similar conditions. Using
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laboratory or farm raised animals increases the accuracy and reproducibility of the studies.
Wild-caught species will have different levels of physical fitness, which can result in
inconsistencies in the toxicity test results. If toxicity tests are run on wild species that do not
have established U.S. EPA test protocols, any differences detected may be a result of
environmental variability and not actual differences. There is a high probability toxicity studies
on wild caught species will result in inconclusive results. If wild-caught species are used they
should be acquired from a reputable vendor.
The Desalination Amendment does not allow the use of the most sensitive species that are
found in the impacted habitat to establish an alternative receiving water limitation for a number
of reasons. The five species selected for WET testing in the Desalination Amendment were
selected from Table III-1 of the Ocean Plan, which was developed and implemented in
accordance with California Water Code sections 13170.2(c) and (d). The species in the
Ocean Plan were developed and approved by the State Water Board for toxicity testing of all
discharges into ocean waters of the state. Other waste dischargers must use the species in
Table III-1 for toxicity testing, so there is no justification to allow dischargers of brine to use
other species. Furthermore, as described in Section 8.7.5 of the Staff Report with SED, the
species in Table III-1 and Chapter III.M.3.f.(1)(b) serve as representatives of related species.
For example, larval development is the same for bivalves (e.g. clams, mussels, cockels, and
oysters) from fertilization to the point just before undergoing metamorphosis to the juvenile
stage. Regardless of whether a larva differentiates during metamorphosis into a California
mussel living on a pier piling or into a bean clam buried in soft-bottom habitat, the larval phase
will respond similarly to elevated salinity. An explanation of how and why the chronic toxicity
testing protocols were developed and how using endemic species for WET testing can result
in a receiving water limitation for salinity that is not adequately protective is described below.
First, California Water Code section 13170.2(c) requires that, “the state board shall develop
bioassay protocols to evaluate the effect of municipal and industrial waste discharges on the
marine environment” and section 13170.2(d) adds that, “the state board shall adopt the
bioassay protocols and complementary chemical testing methods and shall require their use in
the monitoring of complex effluent ocean discharges.” In 1990, the State Water Board
adopted a list of seven critical life stage toxicity testing protocols to be used for determining
compliance with the chronic toxicity objective. The protocols were developed to meet the
requirement in California Water Code section 13170.2(c). In order to be included in Table III-1
of the Ocean Plan (approved tests for chronic toxicity), each test protocol had to meet all
seven of the following criteria:
1.
2.
3.
4.
5.
6.
7.

the existence of a detailed written description of the test method;
a history of testing with a reference toxicant;
interlaboratory comparisons of the method;
adequate testing with wastewater;
measurement of an effect that is clearly adverse;
measurement of at least one nonlethal effect; and
use of marine organisms native to or established in California.
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The 1990 list of critical life stage toxicity testing protocols was reviewed by a 10 member
external advisory panel known as the Protocol Review Committee (PRC) that included aquatic
toxicology experts representing industry, academia, and government. In 1994, the PRC
suggested a revised list of critical life stage protocols acceptable for use in measuring
compliance and added two additional criteria (Bay et al., October 1994):
8. the protocol must have information that documents relative sensitivity to
toxic/reference materials and compares it to current Ocean Plan-listed tests; and
9. the organism(s) specified in the protocol must be readily available either by field
collection or by laboratory culture.
The State Water Board developed and adopted the standard critical life stage protocols in
Table III-1 based on the PRC’s recommendations in order to ensure toxicity data collected by
dischargers were accurate, consistent, reproducible, reliable, and comparable among projects.
The five species listed in the Desalination Amendment were selected from Table III-1 of the
Ocean Plan, which were selected based on their longstanding history of use in toxicity test
method research, development, and implementation. For additional information regarding the
development of Table III-1 of the Ocean Plan and the PRC’s recommendations, please see
State Water Board 1995 and State Water Board 1996.
In order for an owner or operator to conduct toxicity tests on the most sensitive species with a
“developed test protocols,” the most sensitive species must first be identified through studies.
Then the toxicity test for the species must meet all nine of the requirements above. At the
time the 1995 PRC Report was released, there was only one critical life stage that was close
to meeting the nine criteria. The protocol developed by Reish et al. (1994) for the polychaete
Neanthes spp. met six of the nine criteria, but did not meet the following:
1. a written protocol is available,
2. there has been adequate testing with wastewater, and
3. there is sufficient intra- and interlaboratory testing.
Since there is only one other species (Neanthes spp.) that is close to meeting the standards
required for adoption into Table III-1, we did not think an owner or operator would elect to
perform studies to identify the most sensitive species at their site, and then develop test
protocols for each of the most sensitive species that meet all nine of the above mentioned
criteria. We determined the option would be cost and time prohibitive and that ultimately, no
one would pursue that pathway.
In the past 20 years, the remaining three criteria for the Neanthes spp. may have been met;
however, the Water Boards have not yet made that determination. If a regional water board
determines the Neanthes spp. test has met the remaining three criteria and still meets the
other six criteria, the regional water board can add the Neanthes spp. test to the required list
of toxicity tests per Chapter III.M.3.f.(1)(c) of the Desalination Amendment. The addition of
polychaetes to the toxicity testing requirements may be beneficial since polychaetes are
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ubiquitous in marine habitats. Some polychaete species are common in soft-bottom habitats
and would serve as a good representative of a benthic soft-bottom species with low mobility.
This could help to address concerns that the species in Chapter III.M.3.f.(1)(c) are not
representative of the species at “my discharge” by providing an additional representative of a
broader taxa.
However, the concern that the species in Chapter III.M.3.f.(1)(c) are not representative of the
species at “my discharge” is unfounded. The Ocean Plan list (Table III-1) covers a broad
taxonomic range as well as different physiological endpoints and meets the goal of protecting
indigenous species as required in section 13170.2(b). (State Water Board 1995) The species
in Table III-1 are representatives of their broader taxa (e.g. the mussel and bean clam example),
which means the toxicity data from these species can be used to make general assumptions of
how a brine discharge will impact a group of similar species without having to perform tests on
each individual species present at a discharge.
There are a number of other issues that can occur if an owner or operator deviated from the
standard Ocean Plan list (Table III-1). Allowing an owner or operator to select species for
toxicity testing may also result in an inadequately protective receiving water limitation for salinity
because species that are known to be more tolerant of salinity changes may be selected.
Deviating from the standard Ocean Plan list by using wild-caught animals for laboratory toxicity
testing can also be problematic. Wild-caught animals have varying states of fitness and variable
exposure to environmental contaminants, and there are a number of other confounding
environmental factors that have the potential to influence toxicity test results. Often laboratory
raised animals are used in in toxicity studies order to control variables that can influence the test
results. Some of the Table III-1species are collected from the field, but are consistently
collected and handled by a reputable dealer. Using non-standardized methods for the collection
of species and the toxicity tests themselves creates a significant risk that the toxicity tests will
not be accurate. This can result in establishing an alternative receiving water limitation that is
not adequately protective because it was based on inaccurate data.
In conclusion, it is important that there are standard test protocols developed for the animals that
meet the abovementioned nine criteria, and the only species/test that meet all nine are in Table
III-1 of the Ocean Plan. These species represent a broad taxonomic range and are
representatives for other related species in California. Deviating from this list will result in
regulatory inconsistencies and may result in alternative receiving water limitation that is not
adequately protective of beneficial uses.
In addition to the specifications above, under Option 6, the facility-specific alternative receiving
water limit would be based on the lowest observed effect concentration (LOEC) of non-lethal
endpoints like development, reproduction, behavior, and growth for the most sensitive species
in WET test studies as determined in the chronic toxicity studies. Note that determination of a
facility-specific receiving water limit could, in some cases, result in a narrative receiving water
limit that is lower than that described in the options above. In such a scenario, the discharger
would be held to the lower narrative limit, since that limit would have been shown to be most
protective of marine life and necessary to prevent degradation of the marine community.
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After completing the studies, the regional water board would set a daily maximum above natural
background salinity to be measured no further than 100 meters (328 ft) horizontally from the
discharge. There would be no vertical limit to this zone. Option 6 would also allow the regional
water boards to require additional information, additional toxicity studies, or to revise a receiving
water limit for salinity upon the availability of new data. The language would also include
implementation requirements for existing facilities that do not meet a receiving water limit at the
edge of the zone of initial dilution. The regional water board in consultation with State Water
Board staff would have the discretion to approve or revise the proposed facility-specific
alternative receiving water limit for salinity.
8.7.6 Staff Recommendation
Staff recommends a combination of Option 4 and Option 6. The Ocean Plan should establish a
narrative receiving water limit for salinity of 2 ppt above natural background, applied at a
distance no greater than 100 meters from the point of discharge. The Ocean Plan should also
allow facility-specific receiving water limits for salinity applied at a distance no greater than 100
meters from the point of discharge on a case-by-case basis. The brine mixing zone will be
defined as the area where the salinity exceeds 2.0 parts per thousand above natural
background salinity, or the concentration of salinity approved as part of an alternative receiving
water limitation. The brine mixing zone should not exceed 100 meters (328 feet) laterally from
the points of discharge and throughout the water column. The brine mixing zone is an allocated
impact zone where there may be toxic effects on marine life due to elevated salinity.
Option 4 would establish a baseline standard to protect water quality and beneficial uses of
ocean waters in a consistent manner. Options 4 also allows an owner or operator that does not
want to complete additional studies to determine a facility-specific receiving water limit to use 2
ppt above natural background as their standard. If an owner or operator feels the 2 ppt above
natural background is too restrictive for their specific discharge, Option 6 would provide them
with an opportunity to demonstrate an alternative receiving water limit for salinity is still
protective of marine life at their discharge. Using a combination of Options 4 and 6 provides an
owner or operator greater flexibility for their brine discharge while protecting water quality, and
related beneficial uses of ocean waters. In this instance the preferred options may not result in
a statewide standard for salinity, but all facilities will be given the same opportunity to establish
a facility specific receiving water limit applied at a distance no greater than 100 meters from the
point of discharge that is still protective of water quality and related beneficial uses of ocean
waters. Using a combination of Options 4 and 6 also supports the use of ocean water to
supplement traditional water supplies. An owner or operator of a desalination facility will
demonstrate compliance with the receiving water limitation through monitor salinity in the
receiving water body no further than 100 m in all directions from the outfall and throughout the
water column (i.e. from the benthic environment to the sea surface). Alternatively, the receiving
water limitation for salinity could be converted to an effluent limitation. In this case, an owner or
operator would use applicable water quality models to develop a dilution factor based on the
distance of 100 meters or initial dilution, whichever is smaller. The fixed distance referenced in
the Ocean Plan definition of initial dilution shall be no larger than 100 meters from the outfall.
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8.7.7 Proposed Amendment Language
Please see chapter III.M.3 in Appendix A.

8.8

Should the State Water Board Develop Statewide regulations for
antiscalants, biocides, and cleaning in place (CIP) liquids?

8.8.1 Antiscalants, Biocides, and CIP Liquids
Many desalination facilities, particularly those with surface water intakes, pre-treat their water
prior to desalinating it to remove suspended particles that can foul the reverse osmosis (RO)
membranes. Coagulants such as ferric chloride and polyaluminum sulfate are used in the pretreatment process to aid in the settling of solids. The ultrafiltration membranes used in the pretreatment process require periodic backwashing to dislodge particles and discharge them into a
waste stream.
As seawater passes through RO membranes, the membranes can foul or scale, reducing the
efficiency of the desalination process and the longevity of the membranes. Scaling occurs when
salts and silicates build up on the RO membranes. Common scaling salts include; calcium
carbonate, calcium sulfate, barium sulfate, strontium sulfate, silicates, calcium phosphate, and
alumino-silicates. (Luo and Wang 2001) These salts can be chemically removed using
antiscalants to increase the efficiency and longevity of RO membranes. Polyphosphonate,
polyacrylate, and sodium hexametaphosphate are commonly used antiscalants and there are a
number of other antiscalants that have proprietary formulas (e.g. General Electric’s
Hypersperse). (Luo and Wang 2001; NFESC NPDES No. CA0064564)
Membrane fouling is similar to scaling in that it involves build-up on the RO membranes that
must be treated and removed to ensure efficiency and longevity of membranes. The four most
common types of membrane fouling are adsorbed organic compounds, biological growth,
metallic (hydr) oxides, and particulate matter. Removal of each of the fouling agents may
require a different cleaning solution or biocide. For example, acidic solutions like 2% citric acid
remove silt deposits and biofilms from membranes, whereas alkaline solutions like sodium
hydroxide dissolves metal oxides or membrane scaling.
Each of these pre-treatment steps and CIP processes are an integral part of the desalination
process. However, the spent cleaning solutions pose a potential threat to water quality and
marine organisms if discharged directly into the ocean. The use of pre-treatment chemicals will
vary depending on the pre-treatment needs of a facility. For example, many facilities using
subsurface intakes will not require pre-treatment. Other facilities with subsurface intakes sited
near freshwater sources may have high iron and manganese concentrations in the intake water
that will require the addition of pre-treatment chemicals. The volume and frequency of use of
antiscalants, biocides, and other CIP liquids among facilities will also depend on factors such as
the amount of water processed at a facility and the salinity of the intake water.
8.8.2 Regulatory Considerations
The Ocean Plan does not directly address antiscalants, coagulants, biocides, and other CIP
liquids. However, existing provisions in the Ocean Plan for acute and chronic toxicity will apply
to desalination facilities and are likely to address toxicity of these chemicals. Regional water
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boards have addressed these chemicals in NPDES permits for existing desalination facilities.
The NPDES permits varied among the dischargers, but in general, the permits required that the
chemicals used during the desalination and filtration process be used in concentrations
approved for drinking water treatment applications by National Sanitation Foundation,
International (NFESC NPDES No. CA0064564) or that the waste streams from the pretreatment
process and the membrane cleaning solutions are discharged into the sanitary sewer system
rather than discharged offshore. The exception was West Basin Municipal Water District’s pilot
facility, where antiscalants and coagulants were allowed to be discharged with the effluent
because the regional water board found that the impacts of these chemicals on the discharge
effluent would be minimal. This is likely because the WBMWD test facility is small and the
chemicals are significantly diluted prior to entering the receiving water environment, and
because the facility must still comply with the toxicity requirements in the Ocean Plan.
(WBMWD NPDES NO. CA0064581)
8.8.3 Options
Option 1: No Action. The regional water boards will continue to regulate antiscalants,
biocides, and CIP liquids on a site-specific basis, without direction from the State Water
Board. Under Option 1, the regional water boards would continue to evaluate the type of
antiscalants, biocides, and CIP liquids used at a facility, as well as how much is used, and how
often they are used and then include provisions to address the specific discharges in the
individual NPDES permits. While this option may not result in statewide consistency, the type,
volume, and frequency of use of antiscalants, biocides, and other CIP liquids will significantly
vary among facilities and will also depend on factors such as the amount of water processed at
a facility and the salinity of the intake water. The regional water boards have the expertise to
evaluate to determine where and how the antiscalants, biocides, and other CIP liquids should
be discharged (e.g. adjust pH prior to discharge or discharge to the sanitary sewer).
Furthermore, the existing toxicity requirements in the Ocean Plan will ensure the protection of
beneficial uses even if antiscalants, biocides, and other CIP liquids are discharged from a
desalination facility.
Option 2: Amend the Ocean Plan to address the disposal of antiscalants, biocides, and
CIP liquids. Under Option 2, the State Water Board would amend the Ocean Plan to require
that all desalination facilities generating discharges containing antiscalants, biocides, and CIP
liquids must adjust the pH of the discharges to neutral and then discharge the solutions into the
sanitary sewer. Regional water boards would implement the provisions in the Ocean Plan in a
facility’s NPDES permit. While Option 2 would prevent any of these chemicals from entering the
marine environment, this requirement may be overly restrictive and unnecessary for some of the
spent cleaning solutions. For example, some of the discharges will contain only organic matter
that has been back-flushed off the filter and Table 2 of the Ocean Plan already addresses
suspended solids and turbidity. Discharging filter backwash containing only organic matter to
the sanitary sewer would place an unnecessary burden on the wastewater treatment plant.
Some discharges of spent cleaning solutions may only need to have the pH adjusted before
they can be discharged into the ocean. Other spent cleaning solutions should be discharged
into the sanitary sewer rather than being discharges into the ocean untreated. Since the type,
volume, and frequency of use of antiscalants, biocides, and other CIP liquids will significantly
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vary among facilities and will also depend on factors such as the amount of water processed at
a facility and the salinity of the intake water, it may not be appropriate at this time for the State
Water Board to develop statewide standards.
8.8.4 Staff Recommendation
Staff recommends Option 1. The regional water boards have done an exemplary job of
identifying the risks associated with the various pre-treatment and spent membrane solutions
and disposal of these discharges. In general, any discharges associated with pre-treatment or
CIP liquids that pose a threat to water quality and the associated beneficial uses of ocean
waters should be discharged to a sanitary sewer system. Since the use of antiscalants,
coagulants, biocides, and other CIP liquids varies among facilities, and that the Ocean Plan’s
existing toxicity requirements adequately address toxicity associated with the discharge of the
chemicals, staff recommends that the regional water boards continue to address these
discharges in individual NPDES permits.
8.8.5 Amendment Language
There is no section to refer to in the Desalination Amendment since antiscalants, biocides, and
cleaning in place liquids will be regulated by the regional water boards through individual
NPDES permits.
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9 ECONOMIC ANALYSIS
The State Water Board is required to identify facilities that will be affected by the Desalination
Amendment and provide an economic evaluation. The economic analysis reviews the likely
compliance actions, costs, mitigation, and other economic factors required for the Desalination
Amendment.
The Desalination Amendment addresses seawater intake and brine disposal for desalination
facilities. A narrative receiving water limit requires an owner or operator of a desalination facility
to evaluate their brine discharge to conclude whether the limitation will be met. If facilities do
not meet the brine discharge receiving water limit, alternative modes of discharge include
discharge through multiport diffusers, commingling with a waste water treatment plant
discharge, or augmentation of intake flows to dilute the brine within the plant. In addition, the
Desalination Amendment will require intake measures that apply only to new and expanded
facilities. These facilities will be required to evaluate the feasibility of a subsurface intake. If
infeasible, a facility will instead comply with surface water intake requirements by installing
screens and reducing or eliminating impingement and entrainment. All facilities will be required
to fully mitigate residual entrainment.
Appendix G reviews the economic analysis of the Desalination Amendment. The analysis
includes the costs for the installation of multiport diffusers, the construction and design of a
subsurface intake, screen installation for a surface intake, mitigation, operation and
maintenance, and the overall desalination facility project cost under the Desalination
Amendment.
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10 IMPACTS ON HOUSING AND DEVELOPMENT IN CALIFORNIA
California’s growing population will demand an increasing supply of water based on a variety of
possible future growth scenarios. CEQA Guidelines (Cal. Code of Reg., tit. 14, ch., 3) require a
discussion of growth-inducing impacts for proposed projects. Desalination may be a tool to help
meet future water demands in California and consequently may have an impact on growth and
housing.

10.1 Housing and Development
In the coming years, California will need a substantial amount of new housing construction
(more than 200,000 units per year through 2020) if it is to accommodate projected population
and household growth and remain reasonably affordable. (Landis et al. 2000) California’s
housing density is currently 35 percent above the national average and rising. Census data
show that the Los Angeles and San Francisco metropolitan areas respectively have the second
and third highest residential density in the U.S. Projections indicate that the Inland Empire,
Sacramento region, and San Joaquin Valley will grow faster than other areas of the state. One
of the project goals in section 4.3 is to “support the use of ocean water as a reliable supplement
to traditional water supplies while protecting beneficial uses.” However, the Desalination
Amendment to the Ocean Plan neither prohibit nor specifically encourage desalination. Instead,
the Desalination Amendment provides regulatory requirements for desalination facilities that will
protect biological resources and beneficial uses of the State’s water.
The Desalination Amendment will not have a direct impact on housing and development.
Indirectly, the availability of new or alternative water supplies may result in additional housing
and development, particularly in regions where water availability is a limited resource as
described in section 12.3.13. An increased supply of drinking water supports California’s
growing population and housing capacity. Therefore, implementation of the Desalination
Amendment could result in environmentally sustainable sources of drinking water and help meet
California’s growing water demands.
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11 The Need to Develop and Use Recycled Water
11.1 Recycled Water in California
The State Water Board established a Recycled Water Policy in 2009, stating:
“California is facing an unprecedented water crisis. The collapse of the BayDelta ecosystem, climate change and continuing population growth have
combined with a severe drought on the Colorado River and failing levees in the
Delta to create a new reality that challenges California’s ability to provide the
clean water needed for a healthy environment, a healthy population and a
healthy economy, both now and in the future.” (SWRCB 2009a)
With increased water demand brought on by continued drought and an increasing population,
recycled wastewater is now considered an important water resource. California presently
recycles approximately 650,000 acre-feet (212,000 MG) of water per year, an amount that has
doubled in the last twenty years. Non-potable and potable use of recycled water can enable
communities to maximize and extend the use of limited water resources. Future reuse potential
in the state is estimated to be an additional 1.4 to 1.6 million acre-feet (456,000 - 521,000 MG)
per year by 2030, a 109 to 139 percent increase. (SWRCB 2009a)
Appropriately treated wastewater can be used as an alternative and/or supplemental water
source to increase the supply of high-quality water for potable uses. Recycled water can be
used for applications such as:
1.
2.
3.
4.
5.

Landscape irrigation (e.g., parks, golf courses, residential),
Agricultural irrigation (e.g., crops, commercial),
Industrial uses (e.g., cooling towers, construction),
Urban non-potable (e.g., toilet flushing, firefighting),
Potable water uses (e.g., blending in reservoirs, blending in groundwater, direct use),
and
6. Recreational/ environmental uses (e.g., lakes, marshes, stream flow augmentation).

11.2 Benefits of Recycled Water
Water recycling can provide a comparatively low energy source of local water because delivery
of recycled water may use less energy than either desalination or importation of water from
other regions. Water recycling has the potential to provide a variety of benefits including:
reduced costs, increased reliability of supply, and increased availability of potable water. The
benefits of recycled water are greatest for applications that do not demand advanced levels of
treatment, such as landscape irrigation.
Currently, recycled water cannot be directly used for potable applications. However, recycled
water can indirectly increase the availability of local potable water. Using recycled water for
non-potable applications can increase the availability of drinking-quality water for public
consumption.
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11.3 Future Trends in the Use of Recycled Water
In 2009, the State Water Board and Department of Water Resources collaborated on a survey
to determine how much wastewater was being recycled in California. The survey indicated that
eight to ten percent of municipal wastewater is recycled in reuse projects and that recycled
municipal wastewater increased by approximately 144,000 acre-feet between 2001, to over
669,000 acre-feet in 2009. (SWRCB 2009b) Figure 11-1 shows long-term regional trends in
recycled water use from 1970 to 2009. The amount of recycled water in the state is expected to
increase by an additional 1.4 to 1.6 million acre-feet per year by the year 2030. (SWRCB
2009b)
The 2009 Municipal Wastewater Recycling Survey also quantified how the recycled wastewater
was being used. As of 2009, the top three uses of recycled water in California are 1)
agricultural irrigation (37 percent), 2) landscape irrigation (18 percent), and 3) seawater intrusion
barriers (12 percent). Since 1970, the overall amount of recycled water used for agricultural
irrigation has doubled; however, the distribution of how recycled water is being used has shifted.
In 2001, 60 percent of recycled water was used for agricultural irrigation, whereas the 2009
survey showed only 37 percent was used for agricultural irrigation. This is indicative of an
expansion and diversification of beneficial uses of recycled water over time.

Figure 11-1 Historic trends of total recycled water use in California, by regional water
boards. (SWRCB 2009b)

11.4 Impact of the Desalination Amendment on Recycled Water Use
The Desalination Amendment is not expected to impact or increase the need for water cycling.
Water recycling and desalination are alternative water supply sources. Where water supplies
are severely limited, recycled water, desalinated water, and other water supply alternatives
could become part of the water management portfolio. In some cases both alternatives will be
developed to ensure adequate supply. Where desalination is selected, the product water could
present a new source for water cycling. However, the availability of this wastewater for
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recycling does not require that it be recycled. Additionally, commingling brine with treated
wastewater is an option for brine disposal in the Desalination Amendment. It is the preferred
alternative because in the context of minimizing intake and mortality of marine life, commingling
brine with treated wastewater has the lowest impacts on marine life relative to other brine
discharge methods. The proposed language emphasizes that the wastewater for brine dilution
is water that would otherwise be discharged into the ocean. WWTPs, water recycling facilities,
and desalination facilities will work together to identify the best use of the treated wastewater.
Consequently, the use of treated wastewater for brine dilution would neither promote nor inhibit
water recycling efforts.
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12 ANALYSIS OF POTENTIAL ADVERSE ENVIRONMENTAL EFFECTS
The Secretary for Natural Resources has certified the State Water Boards’ regulatory program
for adoption or approval of standards, rules, regulations, or plans to be used in the Basin/208
Planning program for the protection, maintenance, and enhancement of water quality in
California as an exempt regulatory program for the purpose of complying with the California
Environmental Quality Act (CEQA) (Pub. Res. Code § 21080.5; Cal. Code Regs., tit. 14, §§
15250-15252; Cal. Code Regs., tit. 23, § 3775.) Therefore, this Staff Report, including the SED,
follows the requirements of the State Water Board’s certified regulatory program in lieu of a
separate CEQA document (Cal. Code Regs., tit. 23, § 3777.) However, this documentation
adheres to the substantive directives of CEQA, including the directive to assess the significant
impacts of the proposed action and determine if feasible mitigation is available to avoid or
minimize the potential to cause significant impacts (Cal. Code Regs., tit. 14, §§ 15250,
15252(a).)
This section contains the principal environmental analysis of the Desalination Amendment as
required by the State Water Board’s Regulations for Implementation of the California
Environmental Quality Act (CEQA regulations; California Code of Regulations, title 23, sections
3720-3782). Specifically, the State Water Board’s CEQA regulations (Cal. Code Regs., Tit. 23,
§3777) require that any water quality control plan must include or be accompanied by substitute
environmental documentation that shall include, at a minimum, the following information:
(1) A brief description of the Desalination Amendment;
(2) An identification of any significant or potentially significant adverse environmental
impacts of the Desalination Amendment;
(3) An analysis of reasonable alternatives to the Desalination Amendment and mitigation
measures to avoid or reduce any significant or potentially significant adverse
environmental impacts; and
(4) An environmental analysis of the reasonably foreseeable methods of compliance.
The project description is briefly summarized in Section 4.2 and is included in its entirety in
Appendix A. The remaining analysis is organized in two parts. The first part (section 12.1)
identifies the potential impacts that might generally occur from construction and operation of a
coastal desalination facility, without regard to the requirements set forth in the State Water
Board’s Desalination Amendment. This part of the analysis was performed principally from
reviewing and summarizing the environmental documentation prepared for other planned
desalination facilities. The State Water Board Desalination Amendment does not approve,
authorize, or otherwise support through public agency contracts, grants, subsidies, loans, or
other forms of assistance any specific desalination project and the impacts described in section
12.1 are not directly or indirectly created by the State Water Board’s action. In addition, it would
be speculative to develop a detailed evaluation of the desalination facilities that could be
proposed in the future in reaction to the State Water Board’s Desalination Amendment.
However, much like how the CEQA Guidelines direct a lead agency to discuss growth inducing
impacts (see 14 CCR 15126.2(d)), the State Water Board Desalination Amendment could
“remove an obstacle” in the proposal of a desalination facility and as such, the discussion in
section 12.1 presents a generalized analysis of the possible impacts that could occur from a
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desalination facility but does not present a detailed analysis of the resulting impacts of, and
makes no conclusions in terms of these specific impacts for approval of a particular desalination
facility. The resource impact analyses are presented for purposes of full disclosure in order to
fully inform the State Water Board and future lead agencies for particular desalination facilities
of the potential impacts of desalination projects in general.
The review of prior environmental documentation for individual facilities also informed the
Board’s analysis of the actual potential impacts of the Desalination Amendment, which is
presented in the second part of the analysis (sections 12.2-12.4). Specifically, section 12.2
identifies and describes reasonable alternatives associated with the project followed by section
12.3 describing alternatives identified but not analyzed in detail within the reasonable range of
alternatives either because they do not achieve the underlying project objectives or are not
potentially feasible, reasonable, or within the authority of this proposed rule-making action.
Finally, section 12.4 analyzes the reasonably foreseeable environmental impacts associated
with the State Water Board’s Desalination Amendment and project alternatives, including
reasonably foreseeable methods of compliance. While the analyses in section 12.1 are
quantitative and detailed, the analyses in Section 12.4 are necessarily less detailed and more
qualitative. This is appropriate for a programmatic level CEQA analysis where site, design,
technology, and mitigation are not known.
In conducting the environmental analysis, the State Water Board is not required to engage in
speculation or conjecture. Actual environmental impacts will depend upon the specific details of
the location and design of the proposed desalination facility and the compliance strategies
selected by each individual desalination project permittee. As all desalination facilities proposed
in California will require discretionary authorizations from public agencies, detailed
environmental analysis associated with individual projects will be described in project-specific
CEQA documents. Although this Desalination Amendment does not authorize or approve any
particular desalination project, the State Water Board’s CEQA Regulations require the State
Water Board to evaluate potential environmental impacts associated with the adoption of this
amendment to its water quality control plan. This evaluation in section 12.4 and Appendix B
describes the potential impacts to the physical environment with regard to the following resource
areas:
Aesthetics
Agriculture and forest Resources
Air Quality
Biological Resources
Cultural Resources
Geology and Soils
Greenhouse Gas Emissions
Hazards and Hazardous Materials
Hydrology and Water Quality

Land Use Planning
Mineral Resources
Noise
Population and Housing
Public Services
Recreation
Transportation and Traffic
Utilities and Service Systems
Mandatory Findings of Significance
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12.1 Presentation of the Impacts from Coastal Desalination Facilities
This section describes impacts that could result from construction and operation of desalination
facilities in coastal areas of California, without regard to the State Water Board’s Desalination
Amendment. For this analysis, and the analysis in section 12.4, thresholds of significance are
generally based on the checklist questions (Appendix B) and the CEQA’s mandatory findings of
significance (see Appendix B section XVIII). This presentation of the impacts for coastal
desalination facilities is for disclosure purposes, to provide information about potential impacts
of desalination facilities in general. Where relevant, this information also serves to inform the
analysis of the Desalination Amendment, in section 12.4. This presentation of the impacts for
coastal desalination facilities is based upon the environmental analysis of existing proposals for
desalination facilities included in the following documents:










Monterey Peninsula Regional Water Authority “Evaluation of Seawater Desalination
Projects Final Report” prepared by Separation Processes, Inc. and Kris Helm
Consulting. January 2013
California American Water Company, “Coastal Water Project Final Environmental Impact
Report” prepared for California Public Utilities Commission, October 30, 2009
City of Carlsbad Precise Development Plan and Desalination Project Environmental
Impact Report SCH No. 2004041081, June 13, 2006
Deep Water Desal LLC “Project Description - Central Coast Regional Water Project,”
Prepared for California Public Utilities Commission, May 1, 2013
City of Huntington Beach Draft Subsequent Environmental Impact Report – Seawater
Desalination Project at Huntington Beach SCH 2001051092, December 2009
Marin Municipal Water District ”Environmental Impact Report – Marin Municipal Water
District Desalination Project” SCH No. 2003082037, December 2008
City of Santa Cruz and Soquel Creek Water District “Regional Seawater Desalination
Project draft Environmental Impact Report” SCH No. 2010112038, May, 2013
San Diego Water Authority Camp Pendleton Seawater Desalination Project Feasibility
Study Report Executive Summary prepared by RBF Consulting , December 2009

As described in section 2, there are many elements to coastal desalination facilities that will not
change with the State Water Board Desalination Amendment. These elements of the coastal
desalination facilities typically consist of a seawater intake, an intake pipeline, a pump station to
convey source water to the desalination facility, a pretreatment system for surface water intakes
to remove solids and other membrane fouling constituents, a RO unit, post treatment to restore
ionic balance and prevent corrosion, disinfection, a product water conveyance pipeline to
storage tanks or potable water supply, and a brine pipeline installed to flow directly to the ocean
or other outfall. In addition, desalination facilities require an electrical power substation,
chemical storage facilities, handling facilities, buildings for a control room, a laboratory,
administration facilities, a parking area, security gates, and fencing to prevent unauthorized
access. Source and produce water tanks, chemical storage tanks, equalization basins and
other infrastructure may also be necessary onsite depending on design. A description of onsite
and offsite improvements for a sample of currently proposed facilities is included in Table 12-1.
Potential environmental impacts associated with these facilities are presented for disclosure
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purposes below. In order to complete this presentation, the State Water Board relied upon the
existing EIRs and other planning documented identified above. Although there are many
facilities at various stages of planning, only EIRs from the City of Huntington Beach, City of
Carlsbad, Marin Municipal Water District, and City of Santa Cruz/ Soquel Creek Water District
were available at the time of this writing and reviewed for this analysis.
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Table 12-1 Description of coastal desalination facilities planned or under construction in California
Production

Location Proponent and Description

Site Area

Major On-Site Features

Offsite Features

50 MGD

Carlsbad – Poseidon
174,240 ft2
Main facility co-located with existing power plant
less than 500 ft. from shoreline and sharing surface
water intake from estuary and discharge channel
across shoreline to ocean.

44,552 ft2 RO and post treatment control, administration building,
42,632 ft2 pretreatment area, pump station, 48-inch pipeline to the
offsite water distribution system, and 2,500 ft2 solids processing
facility and settling tanks.

Open surface intake from estuary, potable water pipeline to
municipal water distribution system, and brine discharge to
existing power plant cooling water return channel consisting of
two rock jetties extending approximately 400 feet from Pacific
Coast Highway into the water.

50 MGD

Huntington Beach – Poseidon
Main facility is co-located at the existing power
plant. Relies on existing power plant surface water
intake and outfall structure.

479,160 ft2

10,000 ft2 administrative building, 38,090 ft2 RO building, 38,220 ft2
pretreatment filtration structure, 8,500 ft2 solids handing structure,
4,370 ft2 chemical storage structure, 1,800 ft2 electrical substation
building, 4,560 ft2 lime tank farms (6), 200,000-gallon wash water and
100,000-gallon rinse water tanks, one 10,000,000-gallon produce
water storage tank, connecting pipeline from power plant cooling
water conveyance, and effluent pipeline to existing power plant
discharge.

Install 52,800 ft. of 48-inch diameter water distribution pipeline,
and two underground booster pump stations.

5 MGD

Marin/San Rafael
Main facility located approximately 2,000 ft. from
shoreline. Source water from offshore surface
water intake. Brine discharge commingled with
municipal wastewater and discharged into existing
offshore diffuser into San Rafael Bay

430,000 ft2

20,000 ft2 RO building and workspace building, a 3,000 ft2 laboratory
and 3,000 ft2 warehouse, other structures include pretreatment and
post treatment facilities solids handling and thickening basins, power
transmission and pump stations, chemical feed, and storage facilities.

10 MGD screened low velocity intake connected to a 36-inch
diameter intake pipeline to shore and extending 2,000 feet to
facility, effluent pumped to 2,000-foot-long 24-inch-diameter
pipe, outfall pipeline is constructed of 84-inch diameter pipe to
diffuser, two new pump stations to pump potable water into
water distribution system, and two to three 2 million gallon
potable water storage tanks.

9 MGD

Marina – Monterey Peninsula Water Supply Project
(California American Water Company)
Main facility located near Regional Water
Treatment Plant. Source water from subsurface
intake (beach wells). Brine would be pumped to
treatment plant commingled and discharged
through existing submerged ocean outfall diffuser

304,920 ft2

Main structures RO building, control room/administration building,
media filtration pretreatment area, post treatment and disinfection
area, chemical storage and handling facility, two 300,000 gallon
filtered seawater storage tanks, two 750,000 gallon finished water
storage tanks, pump stations, power sub-station, brine storage basin,
solids handling basins, product water pipeline(s), brine conveyance
pipeline, and a raw water pipeline.

Drill and install up to 10 (8 active, 2 standby) subsurface slant
wells on a 376 acre parcel which is currently used for sand
mining and contains approximately 7,000 feet of shoreline. A
42- inch diameter, 14,300 foot long source water main. A 24inch diameter, 6,300 foot long pipeline to convey RO brine to an
existing wastewater treatment plant and outfall. Over 20 miles
of up to 36-inch diameter, pipeline(s) to convey potable water to
California American Water's existing system and as necessary
to accommodate basin return flow obligation, if any, and related
appurtenances. Two 3 million gallon ground storage tanks,
three booster pump stations and two aquifer storage and
recovery
wells.

10 MGD

Moss Landing – Central Coast Regional Water
Project (Deep Water LLC)
Main facility located approximately 8,200 ft.
southeast of shoreline and 3,000 ft. southeast of
power plant. Source water from offshore surface
water intake. Brine will be discharged through new

304,920 ft2

Main structures include combined RO, control room/administration
building, dual media, granular media and polymer pretreatment area,
filter backwash area, post treatment and disinfection area, backwash
rinse equalization and solids handling facilities, chemical storage and
handling facility, and 5,500,000 gallon produce water storage tank,

19.8 MGD 2-mm wedge-wire screened low velocity surface
water intake 70 feet below ocean surface connected to 6,000
foot 54-in. diameter pipeline to existing onshore wet well and
pump station at power plant connected to 48-inch diameter
pipeline to convey source water to site. Brine discharged
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Production

Location Proponent and Description

Site Area

Major On-Site Features

offshore diffuser.
2.5 MGD

Santa Cruz
Main facility located approximately 2,500 ft. from
shoreline. Source water from offshore surface
water intake. Brine discharge commingled with
municipal wastewater and discharged into existing
diffuser through diffuser offshore

Offsite Features
through 36-inch diameter pipeline to offshore diffuser.

191,300290,611 ft2

39,000 ft2 RO and pretreatment building, 5,400 ft2 control room and
laboratory and administration building, 3,000 ft2 clarifiers/solids
thickeners, 2,500 ft2 post treatment complex. 600,000 gallon
equalization basin, 600 ft2 pump house, 25,000 ft2roof mounted solar
panels

7 MGD surface water intake and 36-inch diameter pipeline,
2,500 ft2 pump station onshore, 24-inch diameter pipeline from
pump station to facility, 30-inch diameter brine pipeline to
municipal wastewater discharge pipeline brine commingled prior
to discharge. 24-inch diameter pipeline would convey potable
water to distribution system

Project design, features, and production may change as various alternatives are considered. As a result, the facility constructed may differ significantly from how it is described above.
The Carlsbad, Huntington Beach, Marin/San Rafael, and Santa Cruz facilities were included in the assessment of desalination facility impacts.
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12.1.1 Aesthetics
Desalination projects in general can significantly impact aesthetics if a project creates or causes
the following:
 A substantial adverse effect on a scenic vista
 Substantial damage to scenic resources, including but not limited to trees, rock
outcroppings, and historic buildings within a state scenic highway
 Substantial degradation of the existing visual character or quality of the site and its
surroundings
 A new source of substantial light or glare which would adversely affect day or nighttime
views in the area
Aesthetic impacts comprise the adverse effects a project might have on the scenic quality and
visual characteristics of public recreation areas, historically significant sites, or scenic highways.
This may also include a significant degradation of the existing visual attributes that are closely
linked to a facility’s surroundings and topography by introducing prominent structures or
features. The potential impact that a project might have on overall visual quality is evaluated
against a particular setting’s attractiveness, coherence and the presence of unique and popular
vistas of geological, topographical or biological resources. Consideration is also given to the
designated uses of the immediate vicinity and local zoning laws, ordinances, regulations, and
standards.
Results of Previous Environmental Impact Analyses
Aesthetic impacts of any particular desalination facility vary depending upon existing site
conditions and surrounding land use. Currently proposed facilities such as those in Carlsbad,
Huntington Beach located on or adjacent to existing power plants may be less visually obtrusive
than existing on-site features and require less offsite infrastructure (See table 12-1 for
comparison). Accordingly the City of Carlsbad (2006) and Huntington Beach (2010), EIRs
concluded that aesthetic impacts related to construction and operation was not considered
significant. However, exposure of mechanical equipment including pumps, piping, and tanks or
lighting could potentially result in degradation of the visual character or quality of the site and
require mitigation measures. Potential mitigation measures for this impact may include:




Screening tanks and exterior mechanical equipment from public viewpoints and
highways
Landscaping improvements to present more appealing site view for residents and
visitors
Lighting plan to minimize lighting needs for security and safety to reduce light pollution
and glare.

Facilities planned in areas of mixed land use that require on-site and offsite infrastructure, such
as the Marin/ San Rafael facility, could result in more significant impacts. The site is fenced and
used by the project proponent for materials handling and storage in a mixed use commercial
industrial area. However, several offsite features, such as water storage tanks on ridges visible
from homes and highways may be significant and unavoidable because the features would
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degrade the existing visual character or quality of the site and its surroundings and no mitigation
is available to reduce it to a less-than-significant level. (Marin Municipal Water District 2008)
Architecture, landscape improvements and lighting plans to reduce glare would mitigate any
other impacts to less than significant.
Santa Cruz is another facility planned within a mixed land use area where onsite and offsite
facilities and infrastructure are necessary components of the proposed design. Some structures
such as pump stations associated with the Santa Cruz proposal are situated near scenic views
of the ocean view near Cliff Drive and the wharf. However, these features will be integrated into
the existing architecture of the existing developments or located in areas shielded from public
views. (City of Santa Cruz and Soquel Creek Water District 2013) The project could create a
new source of substantial light that could adversely affect nighttime views in the area if the
project is not properly designed. The desalination plant and pump stations would require
nighttime security lighting. However, security lighting is not likely to be highly visible at night
from outside the facility property.
To ensure that nighttime illumination levels are not increased beyond the property line and do
not pose a nuisance, lighting will be consistent with Leadership in Environmental and Energy
Design - New Construction (LEED) guidelines for light pollution reduction. (City of Santa Cruz
and Soquel Creek Water District 2013) These guidelines are intended to improve energy
efficiency by minimizing the use of artificial light, through the use of natural light and at night,
ensuring that illumination only occurs where it is needed and does not impinge or illuminate
other areas, thereby reducing light pollution. LEED provides guidelines and certifications to
ensure that LEED certified buildings minimize light pollution and glare from all sources and
conserve energy. This mitigation measure will reduce the impact related to new sources of light
to less than significant. Solar panels planned for the facility rooftop may act as a source of
glare. However, flat-plate solar PV panels are engineered to absorb rather than reflect sunlight,
in order to maximize electricity production; and are designed with at least one anti-reflective
layer that reduces glare. Solar panels would be oriented to the south to face the sun and would
not be visible with this orientation from ridgeline homes or from traffic on major roadways.
Therefore, the impact related to new sources of glare associated with the Desalination
Amendment would be less than significant. (City of Santa Cruz and Soquel Creek Water District
2013)
Impact Analysis
The location and design of future desalination and associated aesthetics impacts are unknown
and cannot be extrapolated from these existing studies or other reports. Siting and design
depend on many project specific factors including volume or product water flow rate needed to
meet the project goals, existing infrastructure, availability of land, and energy supply needs,
local land use and plans in addition to water quality and related beneficial uses. The State
Water Board evaluated EIRs for planned desalination facilities and those facilities under
construction. These projects evaluated do not represent the universe of all potential facilities
that could be constructed; rather these projects represent a small sample of potentially viable
projects that could be constructed in the foreseeable future. It is foreseeable that new
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desalination facilities may become necessary in many areas of the state because California’s
water supply problems are unlikely to improve without development of new and alternatives
sources of water supply. As all desalination facilities proposed in California will require
discretionary authorizations from public agencies, detailed environmental analysis associated
with individual projects will be described in project-specific CEQA documents. It is likely that
some facilities could cause significant impacts to scenic vistas, harm scenic resources, degrade
visual character or result in increased glare requiring the need to impose mitigation measures.
It is possible that some of these visual resource impacts could be significant and unavoidable.
12.1.2 Agriculture and Forest Resources
Desalination projects in general can have significant impacts on agriculture and forest
resources, if a project causes or results in the following;








Convert Prime Farmland, Unique Farmland, or Farmland of Statewide Importance
(Farmland), as shown on the maps prepared pursuant to the Farmland Mapping and
Monitoring Program of the California Resources Agency, to non-agricultural use;
Conflict with existing zoning for agricultural use, or a Williamson Act contract
Conflict with existing zoning for, or cause rezoning of, forest land (as defined in Public
Resources Code section 12220(g)), timberland (as defined by Public Resources Code
section 4526), or timberland zoned Timberland Production (as defined by Government
Code section 51104(g))
Result in the loss of forest land or conversion of forest land to non-forest use
Involve other changes in the existing environment which, due to their location or nature,
could result in conversion of Farmland, to non-agricultural use or conversion of forest
land to non-forest use

In determining whether impacts to agricultural resources are significant environmental effects,
lead agencies may refer to the California Agricultural Land Evaluation and Site Assessment
Model (1997) prepared by the California Department of Conservation as an optional model to
use in assessing impacts on agriculture and farmland. In determining whether impacts to forest
resources, including timberland, are significant environmental effects, lead agencies may refer
to information compiled by the California Department of Forestry and Fire Protection regarding
the state’s inventory of forest land, including the Forest and Range Assessment Project and the
Forest Legacy Assessment Project; and forest carbon measurement methodology provided in
Forest Protocols adopted by the California Air Resources Board (CARB).
The California Department of Conservation maintains online mapping tools to identify areas of
prime or unique farmlands and farmland of statewide importance
(http://maps.conservation.ca.gov/ciff/ciff.html). According to the Department of Conservation,
prime unique farmland is present in several coastal regions. Coastal land designated as prime
or unique farmland located within two miles of the shoreline is present in the following areas
identified by the nearest community or geographic feature; Point Arena, Moss Beach, Half Moon
Bay to Santa Cruz, Oceano, El Capitan State Park to Santa Barbara, portions of Ventura and
Oxnard, San Clemente, Oceanside, Carlsbad and portions of Tijuana Slough.
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Results of Previous Environmental Impact Analyses
Impacts to agriculture and forest resources are limited to those areas where these land uses
occur. As none of the four facilities reviewed would be located on or adjacent to lands zone or
designated for agriculture or forestry, these types of impacts were not evaluated.
Impact Analysis
The location and design of future desalination and associated impacts to agriculture and forestry
are unknown. The State Water Board evaluated EIRs for four planned or under construction
desalination facilities situated on or near the coast. Although these projects were determined by
the lead agency to have no potential impact on agriculture or forestry resources, these projects
may not be representative of all projects that could be constructed in the foreseeable future.
Because California’s water supply needs are unlikely to decrease, new sources of water supply
may become necessary in many areas of the state.
Desalination facilities represent an alternative source of water for coastal areas, many of which
suffer from limited groundwater supplies and dwindling surface water availability. As all
desalination facilities proposed in California will require discretionary authorizations from public
agencies, detailed environmental analysis associated with individual projects will be described
in project-specific CEQA documents. It is likely that some desalination facilities will be
constructed within areas that could result in conversion of Prime Farmland, Unique Farmland, or
Farmland of Statewide Importance to non-agriculture use or result in loss of forest land or cause
other changes that could cause significant impacts to existing agriculture and forest land uses,
requiring the need to impose mitigation measures. It is possible that some of these impacts
could be significant and unavoidable.
12.1.3 Air Quality
Desalination projects in general can have significant impacts on air quality if a project causes or
results in the following:







Conflict with or obstruct implementation of the applicable air quality plan
Create a condition causing violation of any air quality standard or contribute substantially
to an existing or projected air quality violation
Result in a cumulatively considerable net increase of any criteria pollutant for which the
project region is non-attainment under an applicable federal or state ambient air quality
standard (including releasing emissions which exceed quantitative thresholds for ozone
precursors)
Expose sensitive receptors to substantial pollutant concentrations
Result in objectionable odors affecting a substantial number of people

Due to the large number and types of source, air pollution can be a significant problem in
densely populated urban areas. However, air pollution can affect less densely populated areas
as well. In coastal areas, air pollution is typically transported inland by onshore winds until it
reaches a barrier, such as mountains or inversion layers that in combination minimize further
dispersion. Where mountains exist close to the coast, air pollution is typically localized.
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However, where coastal plains extend inland, a gradual degradation of air quality occurs from
the mountains coastward, creating large areas that do not meet air quality standards. Air quality
impacts may cause adverse effects on the health and welfare of all people living, working or
visiting the area affected by the project. Air pollution emissions and air quality standards are
reported in different units depending on purpose. Daily emissions signify the quantity of
pollutant released into the air and have a unit of pounds per day (lbs/day). The term
“concentrations” means the amount of pollutant material per volumetric unit of air, typically
reported in units of parts per million (ppm) or micrograms per cubic meter (µg/m3). Averaging
periods may range from as short as one hour to an annual arithmetic mean.
The U.S. EPA oversees state and local implementation of federal Clean Air Act requirements.
The Clean Air Act requires U.S. EPA to develop national air quality standards and approve
State Implementation Plans to meet and/or maintain the national ambient standards. Within the
state, the CARB is the agency responsible for coordinating both State and federal air pollution
control programs. In 1988, the State legislature adopted the California Clean Air Act (CCAA),
which established a statewide air pollution control program. The CCAA’s requirements include
annual emission reductions, increased development and use of low emission vehicles, and
submittal of air quality attainment plans by air districts. The CCAA also requires CARB to
establish ambient air quality standards for the state. Both Federal and State standards have
been adopted for ozone, respirable particulate matter, fine particulate matter, carbon monoxide,
nitrogen dioxide, sulfur dioxide, and lead. Additionally, the CARB has established State
standards for pollutants that have no federal ambient air quality standard, including sulfate,
visibility, hydrogen sulfide, and vinyl chloride. State and federal ambient air quality standards
for both groups of pollutants called criteria pollutants are presented in Table 12-2. The
California Air Quality Standards are more stringent than the national standards.
Local air districts typically establish guidelines for assessing a projects’ potential air quality
impact in accordance with CEQA. Local lead agencies will typically rely on air quality standards
(Table 12-2) and local air district management strategies and plans or develop thresholds of
significance specific to the district for such analyses. CEQA encourages local air districts to
develop thresholds of significance for planning and development, but does not require them.
Coastal air districts adopted thresholds of significance or published guidance including
suggested thresholds of significance presented in Tables 12-3 through 12-7. Some districts
may also rely upon screening criteria to screen projects that will have no significant impact on
air quality from intensive air quality studies. Screening criteria are not included.
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Table 12-2 State and federal ambient air quality standards
Pollutant

Averaging Time
I hr

Ozone (O3)
8 hrs
Respirable
24 hrs
Particulate
Ann. Arith. Mean
Matter (PM10)
Fine
24 hrs
Particulate
Ann. Arith. Mean
Matter (PM2.5)
Carbon
Monoxide
(CO)
Nitrogen
Dioxide (NO2)

California
0.09 ppm (180
µg/m3)
0.070 ppm (137
µg/m3)
50 µg/m3
20 µg/m

35 µg/m3
12 µg/m

3

15 µg/m

20 ppm( 23
µg/m3)

8 hrs

9 ppm (10 µg/m3)

Ann. Arith. Mean
I hr

3 hrs
Sulfur Dioxide
(SO2)
24 hrs

0.18 ppm (339
µg/m3
0.030 ppm (57
µg/m3)
0.25 ppm (655
µg/m3)

Lead (Pb)

35 ppm (40
µg/m3)
9 ppm (10
µg/m3)
100 ppb (188
µg/m3)
0.053 ppm (100
µg/m3)
0.75 ppm (196
µg/m3)

0.04 ppm (105
µg/m3)

Rolling 3 month
ave.

0.15 µg/m3

Sulfates
Hydrogen
Sulfide
(H2S)

24 hrs
1 hr

Vinyl Chloride 24 hrs
hour
hours
Visibility reducing
VRP
particulates
Ann Annual
Arith Arithmetic

Same as Federal
Primary
Same as Federal
Primary

Same as Federal
Primary

1.5 µg/m3
1.5 µg/m3(for
certain areas)

8 hrs

Same as Federal
Primary

0.14 ppm (for
certain areas)
0.030 ppm (for
certain areas)

Calendar Quarter

VRP

hr
hrs

3

Federal Secondary

0.5 ppm (1300µg/m3)

Ann. Arith. Mean
30 day ave.

0.075 ppm (147
µg/m3)
150 µg/m3

3

I hr

I hr

Federal
Primary

Same as Federal
Primary

Extinction of 0.23
per km
25 µg/m3
0.03 ppm (42
µg/m3)
0.01 ppm (26
µg/m3)
ave
Average
ppm
parts per million
µg/m3

Micrograms per cubic meter
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Table 12-3 Mendocino County Air Quality Management District Thresholds of Significance
Project- Level
Construction- Related
Operational - Related
Analysis
Average Daily
Maximum Annual
Average Daily
Pollutant
Emissions
Emissions
Emissions (lbs/day)
(lbs/day)
(ton/yr)
ROG
54
54
10
NOX
54
54
10
PM10 (exhaust)
82
82
15
PM2.5 (exhaust)
54
54
10
PM10/PM2.5 (fugitive
BMPs
None
None
dust)
9.0 ppm 8-hour average, 20.0 ppm 1CO (local)
None
hour average
Storage of acutely hazardous materials
Accidental Release of
locating near receptors or new receptors
Acutely Hazardous Air
None
locating near stored or used acutely
Pollutant
hazardous materials considered
significant
5 confirmed complaints per year
Odors
None
averaged over three years
Comply with qualified community risk reduction plan or
Increased cancer risk exceeding 10 in one million
Increased non-cancer risk exceeding 1.0 Hazard Index (chronic or
Risk and Hazards
acute)
(Individual project)
Ambient PM2.5 increase exceeding 0.3 µg/m3 annual average
Zone of influence: 1,000-foot radius from property line of source or
receptor
Comply with qualified community risk reduction plan or
Increased cancer risk exceeding 100 in one million
Increased non-cancer risk exceeding 10.0 Hazard Index (chronic or
Risk and Hazards
acute)
(Cumulative Threshold)
Ambient PM2.5 increase exceeding 0.8 µg/m3 annual average
Zone of influence: 1,000-foot radius from property line of source or
receptor
*Mendocino County Air Quality Management District adopted the Bay Area AQMD CEQA
Thresholds of May 28th, 2010 to evaluate new projects. For more information go to:
http://www.co.mendocino.ca.us/aqmd/CEQA2010.htm
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Table 12-4 Monterey Bay Air Pollution Control District Thresholds of Significance
Construction direct emissions
Pollutant
Daily Emissions
82 lbs/day or determination that project actions will not cause
PM10 (exhaust)
exceedance of ambient air quality standard
Operational Emissions
Pollutant
Daily Emissions lbs/day
VOCs
137 (direct and indirect)
NOx, as NO2
137 (direct and indirect)
PM10
82 (on-site)
CO
550 (direct)
SOx, as SO2
150 (direct)
This table presents numeric emission based thresholds however additional thresholds have been
adopted based on site conditions and size of area affected that may also be applicable to
individual projects. See the Monterey Bay Air Pollution Control District CEQA Significance
Thresholds at: http://www.mbuapcd.org/mbuapcd/pdf/mbuapcd/pdf/CEQA_full.pdf
Table 12-5 San Luis Obispo County Air Pollution Control District Thresholds of
Significance
Construction direct emissions
Pollutant
Daily Emissions Quarterly (Tier 1) Quarterly (Tier 2)
ROG + NOx (combined)
137 lbs
2.5 tons
6.3 tons
Diesel Particulate Matter
7 lbs
0.13 tons
0.32 tons
(DPM)
Operational emissions
Daily Emissions
Pollutant
Annual Emissions (tons/year)
(lbs/day)
Ozone Precursors (ROG +
25
25
NOx)
Diesel Particulate Matter
1.25
(DPM)(
Fugitive Particulate Matter
25
25
(PM10), Dust
CO
550
See the San Luis Obispo County Air Pollution Control District for specific guidance regarding the
application of these thresholds and mitigation required. Their website is located at:
http://www.slocleanair.org/images/cms/upload/files/CEQA_Handbook_2012_v1.pdf
Table 12-6 Ventura County Air Pollution Control District Thresholds of Significance
Planning Area
Pollutant
Daily Emissions (lbs/day)
Reactive Organic
5
Compounds
Ojai Planning Area
Nitrogen Oxides
5
Reactive Organic
25
Remainder of Ventura
Compounds
County
Nitrogen Oxides
25
See Ventura County Air Pollution Control District planning guidelines for greater detail at:
http://www.vcapcd.org/pubs/Planning/VCAQGuidelines.pdf
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Table 12-7 South Coast Air Quality Management District Thresholds of Significance
Mass Daily Thresholds
Pollutant
Construction (lbs/day)
Operation (lbs/day)
NOX
100
55
VOC
75
55
PM10
150
150
PM2.5
55
55
SOX
150
150
CO
550
550
Lead
3
3
Maximum Incremental Cancer risk exceeding 10 in 1 million
Cancer Burden greater than 0.5 excess cancer cases in
Toxic Air Contaminants
areas exceeding 1 in 1 million
Increased non-cancer risk exceeding 1.0 Hazard Index
(chronic or acute)
Odor
http://www.arb.ca.gov/DRDB/SC/CURHTML/R402.HTM
http://www.aqmd.gov/ceqa/handbook/signthres.pdf
CARB and local air districts are tasked with identifying areas that meet or do not meet ambient
air quality standards. When monitored pollutant concentrations are lower than ambient air
quality standards these areas are designated as “attainment areas” on a pollutant-by-pollutant
basis. Areas that exceed ambient standards are designated as “nonattainment areas”. Areas
that recently exceeded ambient standards, but are now in attainment, are designated as a
“maintenance areas.” Classifications determine the applicability and minimum stringency of
pollution control requirements. State designated attainment and nonattainment zones
encompassing marine and estuarine waters of California are identified in Table 12-8.
Attainment Zones and Nonattainment Zones relative to National Air Quality Standards are
presented in Table 12-9. After an area is designated as a nonattainment zone, the CARB and
local air districts are responsible for developing clean air plans to demonstrate how and when
nonattainment zones will attain air quality standards established under both federal and CCAA.
Table 12-8 2012 Attainment and Nonattainment Zones relative to State Ambient Air Quality
Standards – Zones encompassing enclosed bays and estuaries
Local Air District
O3
PM10 PM2.5 CO NO2 SO2 Pb Sulf. H2S VRP
North Coast Unified
A
N
A
A
A
A
A
A
A/U U
Mendocino
A
N
A
A
A
A
A
A
U
U
Northern Sonoma
N
A
A
U
A
A
A
A
U
U
San Francisco Bay Area N
N
N
A
A
A
A
A
U
U
Monterey Bay Unified
N
N
A
A
A
A
A
A
U
U
San Luis Obispo
N
N
A
A
A
A
A
A
A
U
Santa Barbara
N
N
U
A
A
A
A
A
A
U
Ventura
N
N
A
A
A
A
A
A
U
U
South Coast
N
N
N
A
N
A
N
A
U
U
San Diego
N
N
N
A
A
A
A
A
U
U
A
Attainment
CO
Carbon Monoxide
N
Nonattainment
NO2
Nitrogen Dioxide
U
Unclassified
SO2
Sulfur Dioxide
O3
Ozone (I hour)
Pb
Lead
PM10 Respirable Particulate
Sulf
Sulfates
Matter
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PM2.5
VRP

Fine Particulate Matter
Visibility Reducing
Particulates

H2S
NT

Hydrogen Sulfide
Nonattainment – transitional

Table 12-9 2012 Attainment and Nonattainment Zones relative to National Ambient Air
Quality Standards – Zones encompassing enclosed bays and estuaries
Local Air District
O3
PM10 PM2.5 CO
NO2 SO2 Pb
North Coast Unified
U
U
U
U
U
U
U
Mendocino
U
U
U
U
U
U
U
Northern Sonoma
U
U
U
U
U
U
U
San Francisco Bay Area
N
U
N
U
U
A
U
Monterey Bay Unified
A
U
U
U
U
U
U
San Luis Obispo
AN
U
U
U
U
U
U
Santa Barbara
AN
U
U
U
U
U
U
Ventura
N
U
U
U
U
A
U
South Coast
N
N
N
U
U
A
N
San Diego
N
U
U
U
U
A
U
A
Attainment
CO
Carbon Monoxide
N
Nonattainment
NO2
Nitrogen Dioxide
U
Unclassified
SO2
Sulfur Dioxide
O3
Ozone (I hour)
Pb
Lead
PM10
Respirable Particulate
Sulf
Sulfates
Matter
PM2.5
Fine Particulate Matter
H2S
Hydrogen Sulfide
VRP
Visibility Reducing
NT
Particulates
As presented in Table 12-8 and 12-9, ozone, respirable and fine particulate matter are the major
causes of nonattainment relative to state standards in California. CARB also tracks toxic air
contaminants that may cause or contribute to an increase in mortality or serious illness, or that
may pose a hazard to human health. Toxic air contaminants are generally present in minute
quantities in the ambient air; however, their high toxicity or health risk may pose a threat to
public health even at low concentrations.
Over 200 contaminants have been designated as toxics listed by CARB in California. This
diverse list of contaminants includes volatile organic compounds (VOCs) such as benzene,
metals such as lead and nickel, asbestos related minerals, and particulate
emissions from diesel-fueled engines, as well as tobacco smoke. CARB generates the
California Toxics Inventory that provides emissions estimates by stationary (point and
aggregated point), area wide, on road mobile (gasoline and diesel), off road mobile (gasoline,
diesel, and other), and natural sources. These emissions inventories are used by CARB to
improve air quality and reduce air pollution.
To address naturally occurring asbestos in surface soils and exposed rock, CARB revised their
asbestos limits in 1998 for crushed serpentinite and ultramafic rock in surfacing applications
from 5 percent to less than 0.25 percent. This amendment also included dust control measures
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for activities that disturb rock and soil containing naturally occurring asbestos. For construction
and grading projects that will disturb one acre or less, the regulation requires several specific
actions to minimize emissions of dust such as vehicle speed limitations, application of water
prior to and during the ground disturbance, keeping storage piles wet or covered, and track-out
prevention and removal. Construction projects that will disturb more than one acre must
prepare and obtain district approval for an asbestos dust mitigation plan. The plan must specify
how the operation will minimize emissions and must address specific emission sources.
Regardless of the size of the disturbance, activities must not result in emissions that are visible
crossing the property line. Asbestos containing ultramafic rock and serpentine are present in all
coastal counties except Ventura County in Southern California, though only in a few cases to do
these materials outcrop near or on the California coast.
Results of Previous Environmental Impact Analyses
Long term impacts associated with the operation of desalination facilities under construction in
Carlsbad, or proposed for Huntington Beach, Marin, and Santa Cruz were analyzed and
determined by the respective lead agencies to cause less than significant impacts to air quality
with no mitigation necessary for any of the individual projects. Emissions analyzed for these
projects varied but considered employee travel to and from plants in personal vehicles, trips for
service and maintenance, and delivery trucks, stationary source emissions produced at the
project site, and consumption of electricity and natural gas. In all four cases, the operational
emissions predicted fell below the local or regional significance threshold. However, the
Carlsbad plant was analyzed and determined to have no significant impacts; although, the
proponent determined that these emissions could contribute to cumulative regional impacts from
emission associated with PM10 and ozone. These analyses included indirect impacts
associated with power generation although the actual sources of power and associated
emissions are difficult to predict far into the future. (City of Carlsbad 2006)
Air quality impacts associated with construction of the Carlsbad facility could generate
emissions of criteria pollutants on a short-term basis; however, the frequency durations and
magnitude of these emissions would not result in violations of air quality standards and
therefore were determined to be not significant. (City of Carlsbad 2006) On- and offsite
construction activities associated with the proposed Huntington Beach facility were determined
to cause significant and unavoidable impacts to air quality for NOX emissions during
construction over a 27-month period. According to the City of Huntington Beach (2009), despite
the implementation of the recommended mitigation measures, overall aggregate emissions
would exceed the SCAQMD standards for NOX. Thus, construction related air emissions would
be significant and unavoidable. The Marin facility’s construction activities could include direct
emissions of fugitive dust (PM10) and exhaust pollutants (NOx, CO, PM10, SO2, and ROG) from
diesel-fueled construction equipment and construction workforce related traffic, and indirect
emissions associated with generation of electricity supplied for construction. These impacts
were determined to be less than significant after mitigation. (Marin Municipal Water District
2008) Air quality impacts associated with construction of the Santa Cruz facility were
determined to be less than significant and no mitigation required.
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Impact Analysis
Construction impacts from any particular desalination facility predominantly result from two
sources: fugitive dust from surface disturbance activities; and exhaust emissions resulting from
the use of construction equipment (including, but not limited to: graders, dozers, back hoes, haul
trucks, stationary electricity generators, vessels and construction worker vehicles). One of the
pollutants of concern relating to construction is particulate matter, since PM10 is emitted as
windblown (fugitive) dust during surface disturbance and as exhaust of diesel fired construction
equipment (particularly as PM2.5). Other emissions of concern include architectural coating
products off - gassing (VOCs) and other sources of mobile source (on - road and off - road)
combustion (NOx, SOx, CO,PM10, PM2.5, and VOCs) associated with construction equipment.
In order for the lead agency for CEQA compliance on a particular desalination facility to
evaluate the air quality impact of emissions associated with construction, the project proponent
must identify the specific type of equipment that will be used. Emissions from the equipment
must be quantified and evaluated in the context of local or regional significance thresholds
established by the appropriate Air Quality Management Districts where the project is located.
Construction related emissions that have the potential to exceed the thresholds must be
mitigated. Mitigation for construction related activities may include:


To minimize emissions from all internal combustion engines:
Where feasible, use equipment powered by sources that have the lowest emissions, or
are powered by electricity
o Utilize equipment with the smallest engine size capable of completing project goals to
reduce overall emissions
o Minimize idling time and unnecessary operation of internal combustion engine
powered equipment
o



For diesel powered equipment:
o Utilize diesel powered equipment meeting Tier 2 or higher emissions standards to the
maximum extent feasible.
o Utilize portable construction equipment registered with the State’s Portable Equipment
Registration Program
o Utilize low sulfur diesel fuel and minimize idle time
o Ensure all heavy duty diesel powered vehicles comply with state and federal standards
applicable at time of purchase.
o Utilize diesel oxidation catalyst and catalyzed diesel particulate filters or other
approved emission reduction retrofit devices installed on applicable construction
equipment used during individual projects.


o
o
o
o
o

To control dust emissions:
Spray down construction sites with water or soil stabilizers
Cover all hauling trucks
Maintain adequate freeboard on haul trucks
Limit vehicle speed in unpaved work areas
Suspend work during periods of high wind or
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o
o




Install temporary windbreaks
Use street sweeping to remove dust from paved roads during earth work
Monitor on-site air quality in relation to local agency and Air District standards and
mitigate impacts

When working in areas known to contain naturally occurring asbestos:
o Relocate earthwork to avoid geologic material containing asbestos
o Develop asbestos dust mitigation plan in accordance with local air quality management
district requirements
o Spray down construction sites with water or soil stabilizers
o Pre-wet the ground to the depth of anticipated cuts;
o Suspend grading operations when wind speeds are high
o Apply water prior to any land clearing; or
o Shake or wash wheels of vehicles leaving sites
o Cover all exposed piles

As all desalination facilities proposed in California will require discretionary authorizations from
public agencies, detailed environmental analysis associated with individual projects will be
described in project-specific CEQA documents. The operation of desalination facilities by
themselves are unlikely to result in significant impacts to air quality directly. Emissions from
operations are limited to electricity generation to operate the project facilities and equipment, on
and offsite pump station operations and mobile source emissions from employees and delivery
or service vehicles. Indirect impacts associated with power generation are unknown because
the source of electricity for all future facilities is unknown. Such emissions are difficult to
estimate in absence of specific design plans or data collected during operation and the CEQA
analysis for a particular desalination facility could find these impacts significant, requiring the
need to impose mitigation measures. It is possible that some of these impacts could be
significant and unavoidable.
12.1.4 Biological Resources
Desalination projects in general can significantly impact biological resources if a project creates
or causes the following:






A substantial adverse effect, either directly or through habitat modifications, on any
species identified as a candidate, sensitive, or special status species in local or regional
plans, policies, or regulations by the California Department of Fish and Wildlife (CDFW)
or U.S. Fish and Wildlife Service
A substantial adverse effect on any riparian habitat or other sensitive natural community
identified in local or regional plans, policies, and regulations by the CDFW or U.S. Fish
and Wildlife Service
A substantial adverse effect on federally protected wetlands as defined by section 404 of
the CWA (including but not limited to marsh, vernal pool, coastal, etc.) through direct
removal, filling, hydrological interruption, or other means
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Substantial interference with the movement of native, resident or migratory fish, or
wildlife species with established native or migratory wildlife corridors, or impede the use
of native wildlife nursery sites
A conflict with any local policies or ordinances protecting biological resources, such as
tree preservation policy or ordinance
A conflict with the provisions of an adopted habitat conservation plan, natural community
conservation plan, or other approved local, regional, or state habitat conservation plan

State and federally listed species inhabiting coastal habitats and waters of California are
presented in Table 12-10 through 12-15.
Table 12-10 List of threatened and endangered invertebrates inhabiting coastal areas and
waters of California (CDFW Biogeographic Data Branch State and Federally Listed
Endangered and Threatened Animals of California October 2013)
Common Name Scientific Name
Habitat/Range
Listing
Morro
Shoulderband
snail

Helminthoglypta
walkeriana

White abalone

Haliotis sorenseni

Black abalone

Haliotis cracherodii

Riverside fairy
shrimp

Streptocephalus
woottoni

San Diego fairy
shrimp

Branchinecta
sandiegonensis

California
freshwater
shrimp

Syncaris pacifica

Ohlone tiger
beetle

Cicindela ohlone

Mission blue
butterfly

Icaricia icarioides
missionensis

Lotis blue
butterfly

Lycaeides
argyrognomon lotis

Adjacent lands
along perimeter of
Morro Bay, San Luis
Obispo County
Rocky substrates
interspersed with
sand channels. 2040 m, Point
Conception south
intertidal and
shallow subtidal
rocks Point Arena
south
Vernal pool habitats
in Ventura Orange
and San Diego
Counties
Vernal pool habitats
from Santa Barbara
to San Diego
Counties
Low gradient
streams from
Tamales Bay to San
Francisco
Santa Cruz County
San Francisco area
where lupine is
present
Coastal Mendocino
County

Federally listed as endangered

Federally listed as endangered

Federally listed as endangered

Federally listed as endangered

Federally listed as endangered

State and Federally listed as
endangered
Federally listed as endangered
Federally listed as endangered
Federally listed as endangered
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Common Name

El Segundo blue
butterfly

Scientific Name
Glaucopsyche
lygdamus
palosverdesensis
Euphilotes
battoides allyni

Smith’s blue
butterfly

Euphilotes enoptes
smithi

San Bruno elfin
butterfly

Callophrys mossii
bayensis

Behren’s
silverspot
butterfly

Speyeria zerene
behrensii

Palos Verdes
blue butterfly

Oregon
silverspot
butterfly
Myrtle’s
silverspot
butterfly

Habitat/Range

Listing

Palos Verde
Peninsula

Federally listed as endangered

Dunes adjacent to
LAX
Dunes and
grasslands along
central coast
Outcrops and cliffs
in coastal scrub on
the San Francisco
peninsula
Coastal marine
terraces of southern
Mendocino and
northern Sonoma
Counties

Federally listed as endangered
Federally listed as endangered

Federally listed as endangered

Federally listed as endangered

Speyeria zerene
hippolyta

Coastal dunes Del
Norte County

Federally listed as threatened

Speyeria zerene
myrtleae

Coastal dunes from
Sonoma to San
Mateo County

Federally listed as endangered

Table 12-11 List of threatened and endangered fish inhabiting coastal waters of California
(CDFW Biogeographic Data Branch State and Federally Listed Endangered and Threatened
Animals of California October 2013)
Common Name Scientific Name
Primary Habitat
Listing
Ocean Waters from
Acipenser
Green sturgeon
Oregon Border to
Federally listed as threatened
medirostris
Monterey
Pacific
Thaleichthys
Anadromous
Federally listed as threatened
eulachon
pacificus
Oncorhynchus
Anadromous, Central
Coho salmon
State and Federally Listed
kisutch
California north
Oncorhynchus
Steelhead
Anadromous,
State and Federally Listed
mykiss
Oncorhynchus
Anadromous, Central
Chinook salmon
State and Federally Listed
tshawytscha
California north
Eucyclogobius
Tidewater Goby
Polyhaline/marine
Federally listed as endangered
newberryi
Table 12-12 List of threatened and endangered amphibians inhabiting coastal areas of
California (CDFW Biogeographic Data Branch State and Federally Listed Endangered and
Threatened Animals of California October 2013)
Common Name
Scientific Name
Primary Habitat
Listing
California tiger
Ambystoma
Vernal pool
State Threatened, Federally
salamander
californiense
habitats from
listed as endangered
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Common Name

Scientific Name

Primary Habitat
Sonoma to Santa
Barbara County

Listing

Santa Cruz
long-toed
salamander

Ambystoma
macrodactylum
croceum

Santa Cruz County

State and Federally listed as
endangered

California redlegged frog

Rana aurora
draytonii50

Coastal drainages
from Point Reyes
to Santa Monica
Mountains

Federally listed as threatened

Table 12-13 List of threatened and endangered reptiles inhabiting coastal areas and
waters of California (CDFW Biogeographic Data Branch State and Federally Listed
Endangered and Threatened Animals of California October 2013)
Common Name

Scientific Name

Green sea turtle

Chelonia mydas

Loggerhead sea
turtle
Olive ridley sea
turtle
Leatherback sea
turtle
Island night
lizard
San Francisco
garter snake

Caretta caretta
Lepidochelys
olivacea
Dermochelys
coriacea
Xantusia
riversiana
Thamnophis
sirtalis
tetrataenia

Primary Habitat
San Diego Bay and
coastal waters
Coastal waters from
Point Conception, south
Coastal waters
Point Arena to Point
Arguello
Channel Islands
Open hillsides from San
Mateo to Santa Cruz
County

Listing
Federally listed as
threatened
Federally listed as
endangered
Federally listed as
threatened
Federally listed as
endangered
Federally listed as
threatened
State and Federally listed as
endangered

Table 12-14 List of threatened and endangered birds inhabiting coastal areas and waters
of California (CDFW Biogeographic Data Branch State and Federally Listed Endangered and
Threatened Animals of California October 2013)
Common Name Scientific Name
Primary Habitat
Listing
Short-tailed
Phoebastria
Federally listed as
albatross
albatrus
endangered
Coastal areas from Los
Gymnogyps
State and Federally listed as
California condor
Angeles to Monterey
californianus
endangered
including islands
Haliaeetus
Coastal areas and
Bald eagle
State listed as endangered
leucocephalus
islands
Laterallus
Localized populations
California black
jamaicensis
occur from Bodega Bay
State listed as threatened
rail
coturniculus
to Seal Beach
California
Rallus longirostris
State and Federally listed as
Bay area salt marshes
clapper rail
obsoletus
endangered
Light-footed
Rallus longirostris Salt marshes from
State and Federally listed as
clapper rail
levipes
Ventura County south
endangered
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Common Name
Western snowy
plover

Scientific Name
Charadrius
alexandrinus
nivosus

Primary Habitat

Listing

Coastal sandy beaches
and adjacent estuaries

Federally listed as
threatened

California least
tern

Sterna antillarum
browni

Coastal areas from San
Diego to San Francisco
and islands

State and Federally listed as
endangered

Marbled
murrelet

Brachyramphus
marmoratus

Coast typically from
Santa Barbara north

State listed as endangered,
Federally listed as
threatened

Xantus’s
murrelet67

Southern California
Synthliboramphus
ocean waters and
hypoleucus
islands
Polioptila
Southern California
californica
coastal scrub
californica
Strix occidentalis Coastal forests from
caurina
Marin County to Canada
Localized populations in
Empidonax traillii Southern California
coastal riparian corridors
Lanius
ludovicianus
San Clemente Island
mearnsi
Vireo bellii
Southern California
pusillus
lowland riparian habitat
Amphispiza belli
San Clemente Island
clementeae
Passerculus
coastal salt marshes of
sandwichensis
southern California
beldingi

Coastal
California
gnatcatcher
Northern
spotted owl
Willow flycatcher
San Clemente
loggerhead shrike
Least Bell’s vireo
San Clemente
sage sparrow
Belding’s
savannah
sparrow

State listed as threatened
Federally listed as
threatened
Federally listed as
threatened
State listed as endangered
Federally listed as
threatened
State and Federally listed as
endangered
Federally listed as
threatened
State listed as endangered

Table 12-15 List of threatened and endangered mammals inhabiting coastal areas and
waters of California (CDFW Biogeographic Data Branch State and Federally Listed
Endangered and Threatened Animals of California October 2013)
Common Name
Point Arena
mountain
beaver
Morro Bay
kangaroo rat
Pacific pocket
mouse
Island fox

Scientific Name

Dipodomys
heermanni
morroensis
Perognathus
longimembris
pacificus

Primary Habitat
Coastal riparian corridors
in and adjacent to Point
Arena
Adjacent lands along
perimeter of Morro Bay,
San Luis Obispo County
Southern California
coastal dunes and sandy
habitats

Urocyon littoralis

Offshore islands

Aplodontia rufa
nigra

Listing
Federally listed as
endangered

Federally listed as
endangered
State listed as threatened,
federally listed as
endangered
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Common Name
Guadalupe fur
seal
Southern sea
otter
North Pacific
right whale

Scientific Name
Arctocephalus
townsendi
Enhydra lutris
nereis

Primary Habitat
Coastal waters from
Sonoma County south
Coastal waters from San
Mateo Co. to Santa
Barbara Co.

Humpback
whale

Eubalaena
japonica
Balaenoptera
borealis
Balaenoptera
musculus
Balaenoptera
physalus
Megaptera
novaeangliae

Killer whale

Orcinus orca

Coastal Waters

Sperm whale

Physeter
macrocephalus

Coastal Waters

Sei whale
Blue whale
Fin whale

Coastal Waters
Coastal Waters
Coastal Waters
Coastal Waters
Coastal Waters

Listing
State and Federally listed
as threatened

Federally listed as
endangered
Federally listed as
endangered
Federally listed as
endangered
Federally listed as
endangered
Federally listed as
endangered
Federally listed as
endangered
Federally listed as
endangered

Under the Federal Endangered Species Act, NOAA Fisheries, and the U.S. Fish and Wildlife
Service may designate critical habitats essential for the recovery and survival of federally listed
threatened and endangered species. Critical habitat includes areas occupied by the species;
areas needed for a listed species population to grow and recover; and areas requiring special
protection from development-related disturbances. Critical habitat designated by NOAA
Fisheries for marine and anadromous species is available from
http://www.nmfs.noaa.gov/pr/species/criticalhabitat.htm. An owner or operator of a project that
requires federal permits and could harm federally listed threatened and endangered species or
adversely affect critical habitats must consult with NOAA Fisheries about marine habitats and
the U.S. Fish and Wildlife Services for terrestrial and freshwater listed species. Section 7.1
provides background information on marine ecosystems and sensitive habitats in California and
describes the natural locations of the habitats, the type of marine life they support, the
ecological functions of the habitat, how they are beneficial to the ecosystem as a whole, and the
need to protect these sensitive habitats. Section 7.2 assesses the importance of marine
biodiversity in California and the ecological importance of several sensitive species and why it is
critical to protect and maintain marine biodiversity.
State Protected Habitats -Marine Waters
The Marine Managed Areas Improvement Act defines MPAs as a named, discrete geographic
marine or estuarine area seaward of the mean high tide line or the mouth of a coastal river.
This definition includes any area of intertidal or subtidal terrain, together with its overlying water
and associated flora and fauna that has been designated by law or administrative action to
protect or conserve marine life and habitat. The MPA designation encompasses State Marine
Reserves, State Marine Parks and State Marine Conservation Areas. Section 8.4.4 provides an
overview of MPAs and also provides a description of SWQPAs as another subcategory of
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MMAs under the authority of the State Water Board that is also important to protect. MPAs are
defined within California Public Resources Code section 36700 as:
A "State Marine Reserve" is a nonterrestrial marine or estuarine area that is designated so the
managing agency may achieve one or more of the following:
1. Protect or restore rare, threatened, or endangered native plants, animals, or habitats in
marine areas.
2. Protect or restore outstanding, representative, or imperiled marine species,
communities, habitats, and ecosystems.
3. Protect or restore diverse marine gene pools.
4. Contribute to the understanding and management of marine resources and ecosystems
by providing the opportunity for scientific research in outstanding, representative, or
imperiled marine habitats or ecosystems.
A "State Marine Park" is a non-terrestrial marine or estuarine area that is designated so the
managing agency may provide opportunities for spiritual, scientific, educational, and
recreational opportunities, as well as one or more of the following:
1. Protect or restore outstanding, representative, or imperiled marine species,
communities, habitats, and ecosystems.
2. Contribute to the understanding and management of marine resources and ecosystems
by providing the opportunity for scientific research in outstanding representative or
imperiled marine habitats or ecosystems.
3. Preserve cultural objects of historical, archaeological, and scientific interest in marine
areas.
4. Preserve outstanding or unique geological features.
A "State Marine Conservation Area" is a nonterrestrial marine or estuarine area that is
designated so the managing agency may achieve one or more of the following:
1. Protect or restore rare, threatened, or endangered native plants, animals, or habitats in
marine areas.
2. Protect or restore outstanding, representative, or imperiled marine species,
communities, habitats, and ecosystems.
3. Protect or restore diverse marine gene pools.
4. Contribute to the understanding and management of marine resources and ecosystems
by providing the opportunity for scientific research in outstanding, representative, or
imperiled marine habitats or ecosystems.
5. Preserve outstanding or unique geological features.
6. Provide for sustainable living marine resources
MPAs have been designated by the California Fish and Game Commission and California State
Park and Recreation Commission. MPAs are managed by CDFW and the California
Department of Parks and Recreation.
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A “State Water Quality Protection Area” is a nonterrestrial marine or estuarine area designated
to protect marine species or biological communities from an undesirable alteration in natural
water quality, including, but not limited to, areas of special biological significance that have been
designated by the State Water Board. SWQPAs are areas that require special protections and
the State Water Board may adopt prohibitions of discharge per the Ocean Plan.
Federal Critical and Special Habitat – Marine Waters
Under the National Marine Sanctuaries Act, Congress tasked NOAA with the authority to
designate, protect and manage National Marine Sanctuaries. The purpose of the National
Marine Sanctuaries is to provide a comprehensive and coordinated approach to conserving
natural marine communities and managing those activities that could potentially harm those
communities. Four National Marine Sanctuaries have been designated in California: the Gulf of
Farallones National Marine Sanctuary, the Monterey Bay National Marine Sanctuary, Cordell
Bank and the Channel Islands National Marine Sanctuary. Within National Marine Sanctuaries
it is unlawful to destroy or injure a sanctuary resource.
The Magnuson-Stevens Fishery Conservation and Management Act was reauthorized in 2006
and requires NOAA fisheries in conjunction with regional fishery management councils to
develop conservation and management plans for the nation’s fishery resources through the
preparation and implementation of fishery management plans. In development of the fishery
management plans, NOAA fisheries must identify Essential Fish Habitat and habitat areas of
particular concern. (Pacific Fishery Management Council 2011) All ocean waters of California
have been designated as Essential Fish Habitat under the Pacific Coast Groundfish
Management Plan. Any entity applying for a federal permit that could adversely affect areas
designated as Essential Fish Habitat are required to consult with regional fishery management
councils and NOAA fisheries to minimize loss of habitat. (http://www.pcouncil.org/wpcontent/uploads/GF_FMP_FINAL_Dec2011.pdf). The Pacific Coast Groundfish Management
Plan also identifies habitat areas of special concern, a designation used to denote habit at
greater risk of destruction, a greater resource value for spawning, rearing, or recruitment that
could potentially require more stringent management and protection than the general Essential
Fish Habitat designation. Habitat Areas of Particular Concern are considered a subcategory of
Essential Fish Habitat described in more detail in section 7.1 and include the following areas:
 Estuaries
 Canopy Kelp
 Seagrass beds
 Seamounts
Other Habitat Areas of Particular Concern are areas of interest in California. These areas
include all seamounts such as, Gumdrop Seamount, Pioneer Seamount, Guide Seamount,
Taney Seamount, Davidson Seamount, and San Juan Seamount. Also included in these areas
are Mendocino Ridge, Cordell Bank, Monterey Canyon, and specific areas in the Federal waters
of the Channel Islands National Marine Sanctuary. (Pacific Fishery Management Council 2011)
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Results of Previous Environmental Impact Analyses - Construction
The city of Carlsbad (City of Carlsbad 2006) determined that construction of the Carlsbad
desalination facility would result in a temporary loss of sensitive vegetation and habitat
consisting of chaparral, coastal scrub, wetland and open channel. The City also found that the
facility could temporarily impact existing habitat of the coastal California gnatcatcher. The city
found these impacts significant but also found that they could be mitigated by monitoring,
avoidance and replacement through mitigation bank credits and actual land acquisition.
Mitigation of impacts to the coastal California gnatcatcher would be reduced to less than
significant by avoiding construction activities during breeding season.
In reviewing construction of the Huntington Beach facility, the City of Huntington (City of
Huntington Beach 2006) found that construction would cause no significant impacts to biological
resources on site. However, several threatened or endangered species may nest or feed in
nearby areas and as a result were found to potentially be impacted during construction related
activities. These include the Western snowy plover (Charadrius nivosus), Belding’s savannah
sparrow (Passerculus sandwichensis beldingii) and California least tern (Sterna antillarum
brownie). Mitigation would be accomplished by construction surveys, relocation and noise
abatement, resulting in less than significant impacts. (City of Huntington Beach 2006)
Construction of the Marin facility was determined to impact biological resources as described
below. It should be noted that the Marin facility would be constructed within San Francisco Bay
so the aquatic impacts may not reflect potential impacts that could occur if a similarly sized and
designed facility was constructed on or near the ocean. (Marin Municipal Water District 2008)
Clearing and construction of the Marin facility could result in the failure of nesting efforts by
protected nesting birds, including the white-tailed kite, northern harrier, and loggerhead shrike;
California clapper rail that could potentially be present in local riparian habitat; and non-listed
birds protected by the Migratory Bird Treaty Act. These impacts were determined to be less
than significant with mitigation. Mitigation included preconstruction surveys, consultation with
CDFW, exclusion buffers and postponement of activities till after nests have been vacated.
(Marin Municipal Water District 2008) Clearing and construction of the Marin facility could also
result in the conversion of woodland and annual grassland habitat supporting a variety of
resident and migratory species, including foraging and/or nesting habitat for the pallid bat,
Townsend’s big-eared bat, short-eared owl, loggerhead shrike, northern harrier, white-tailed
kite, peregrine falcon, and ferruginous hawk. These impacts were determined to be less than
significant with mitigation. Mitigation would consist of avoidance or replacement of trees greater
than six inches diameter at a ratio of 2:1 with native healthy trees and development of a
management plan in coordination with the city and county. Potential impacts to fish,
invertebrates, and marine mammals associated with construction could occur from underwater
pile-driving noise during reconstruction of a pier extending into the bay. Mitigation measures
proposed include consultation with NOAA Fisheries to identify seasonal work windows for those
species at risk, utilizing bubble curtains (avoidance technology), and monitoring for dead or
injured fish during these activities. With mitigation these impacts were determined to be less
than significant. For marine mammals pile driving may require an incidental harassment
authorization from NOAA Fisheries if noise exceeds specific standards. Underwater pile driving
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may also affect marine mammals, necessitating an Incidental Take Authorization from NOAA
Fisheries. Similar mitigation measures would be employed to minimize the impact, such as
monitoring, in order to avoid those activities when marine mammals are present. These impacts
were determined to be less than significant. (Marin Municipal Water District 2008)
Construction of the Santa Cruz facility could potentially impact threatened or endangered
species where the facilities encroached upon riparian habitat or where subsurface pipelines cut
across stream channels. (City of Santa Cruz and Soquel Creek Water District 2013) Potentially
impacted species identified include the Red-legged Frog and Steelhead. The City of Santa
Cruz is proposing mitigation consisting of surveys, monitoring, avoidance, relocation of frogs,
and sedimentation/siltation controls to reduce impacts to the habitats of these species to less
than significant. The only unavoidable and significant impact is the loss of over-wintering
habitat for the Monarch butterfly from construction related disturbance and losses. (City of
Santa Cruz and Soquel Creek Water District 2013) Mitigation consisting of avoidance where
feasible and replacement cannot reduce this impact to less than significant. Construction
related to the intake structure and upgrades to the wastewater outfall would result in the
disturbance of habitat and generation of noise and vibration. Mitigation proposed includes
monitoring underwater noise, installation of bubble curtains to reduce noise below ecologically
relevant thresholds and avoiding noise generating activities if marine mammals are present
within an exclusion zone. (City of Santa Cruz and Soquel Creek Water District 2013)
Construction of the seawater intake would occur within designated critical habitat for green
sturgeon and Habitat Areas of Particular Concern associated with rocky reef and kelp canopy.
However these actions are short-term disturbances and are not anticipated to impact the green
sturgeon critical habitat. To mitigate impacts to kelp canopy Habitat Areas of Particular Concern
to less than significant, the proponents are proposing to establish a 100 foot setback for the
intake structure from any kelp canopy identified during the preconstruction survey.
Potential biological construction related impacts for subsurface intakes are described further in
section 8.3.2 and 8.3.2.1. Surface and Subsurface intake construction related impacts are
compared in section 8.4.2 describing that although subsurface intakes could potentially have
more construction related impacts, the construction period is much shorter and much less
severe to the long term operation impacts caused by surface water intakes. Section 8.5 and
8.5.1.3 goes into detail on how construction related mortality should be mitigated to offset
unavoidable impacts.
Results of Previous Environmental Impact Analyses – Operation
No operational impacts related to the Carlsbad intake or outfall was identified. However,
monitoring of the effects related to the discharge would be performed. (City of Carlsbad 2006)
A study was done to estimate impingement and entrainment at the Huntington Beach standalone desalination facility using data from the Huntington Beach Generating Station. Based on
these estimations, the Huntington Beach facility intake under stand-alone operation at 152 MGD
(intake flow rate) would result in an estimated average impingement of 0.3 kg (0.7 lb) of fish and
0.1 kg (0.2 lb) of shellfish daily. No threatened or endangered species are expected to be
impinged. This rate of impingement was considered less than significant. (City of Huntington
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Beach, 2010) Larval entrainment losses due to operation of the project in the stand-alone
operating condition are projected to affect only a small fraction of the larvae within the source
water (0.02−0.33 percent). Impacts on marine organisms due to the potential entrainment
resulting from the project are relatively small, and would not substantially reduce populations of
affected species, or affect the ability of the affected species to sustain their populations.
Therefore, entrainment impacts would be less than significant. (City of Huntington Beach 2010)
During operations, the intake of 30 MGD from San Francisco Bay by the Marin facility was
estimated to entrain 229,061,594 Pacific herring, 1,860,969 gobies, 615,894 northern anchovies
and 565,866 yellowfin gobies annually, based on pilot plant studies. However, these values
would not be expected to impact the sustainability of these species. As a result, these impacts
were determined to be less than significant. Impacts to biological resources associated with the
discharge of brine were considered less than significant. (Marin Municipal Water District 2008)
This less than significant determination is based on the following: first, the commingling of brine
discharge with wastewater prior to discharge results in a 0.06 psu average increase in salinity,
representing an increase of less than 0.1 part per thousand within 0.5 meters of the outfall
which would rapidly be diluted even further. This increase is considered insignificant, well below
the range of salinity variability observed in the receiving water. Second, the contaminants in the
source water-receiving water would be more concentrated by the desalination process and in
the corresponding discharge; however, the overall mass loading into the water body would not
change. The potential for impingement was also determined to have a less than significant
impact on biological resources following established CDFW and NOAA design criteria for the
bay and estuary that include positive barrier fish screens (3/32 inches) operating at a velocity of
0.33 feet per second to minimize impingement. (Marin Municipal Water District 2008)
Operation of the Santa Cruz facility is not expected to result in significant and unavoidable
impacts. (City of Santa Cruz and Soquel Creek Water District 2013) Entrainment would cause
no significant impacts. The abundance of the federally listed black abalone in the site vicinity is
not large enough to represent a viable or sustainable population and the intake structure itself is
not located in critical habitat of the black abalone. Entrainment of other larvae is also not
expected to have a significant impact on the marine ecosystem as the highest estimated
entrainment represented less than 6/100ths of 1 percent of the source water populations for
white croaker and gobies. Entrainment for rocky shoreline species was less, and calculated to
represent less than 3/100ths of 1 percent for larval sculpins and rockfish. According to the
Santa Cruz and Soquel Creek Water District, (2013) the entrainment losses calculated are
comparable to the reproductive capacity of a single white croaker female fish over its lifetime
and significantly less than the estimated annual catch rate.
To reduce impingement, the intake structure would be fitted with a wedge wire screen with 2.38
millimeter openings and operated at a rate not to exceed 0.33 feet per second based on the
CDFW requirements. Pilot tests performed by the proponent using similar specifications
resulted in no observed impingement to fish or invertebrates. Brine would be commingled with
wastewater prior to discharge and, coupled with dilution, is not expected to exceed the salinity
of the receiving water. (City of Santa Cruz and Soquel Creek Water District 2013) Thermal
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impacts are not expected since the discharge is anticipated to be the same temperature as the
source water.
Section 8.3.1.1.2 provides additional detail on biological operational impacts from a surface
water intake and compares that to the elimination of operational impacts from a subsurface
intake in section 8.3.2. Section 8.5 goes into detail on how marine life mortality will be mitigated
to offset unavoidable impacts. Section 8.5.1.1 discusses intake-related mortality during
operation of the plant, and section 8.5.1.2 specifically addresses discharge-related mortality.
Mitigation would not be required for a facility operating with a subsurface intake because this
form of intake has demonstrated elimination of biological impacts.
Impact Analysis
Although the analysis for the four facilities described above results in few significant impacts, it
is unlikely that all future facilities would result in similar impacts to biological resources for the
following reasons. The abundance and distribution of state and federally listed marine and
terrestrial threatened and endangered species vary significantly throughout the coast. Further,
critical habitat designated for federally listed species and Essential Fish Habitat designated for
fisheries management encompass significant portions of California’s nearshore marine waters.
In addition, entrainment studies conducted for the Huntington Beach and Marin facilities
indicated that fish and invertebrates are entrained by surface water intakes. While these studies
concluded that the observed entrainment would have a less than significant impact, it cannot be
concluded that all future facilities will also result in no impact on the sustainability of local
species, or the recovery and propagation of state and federally listed species. Further, the
limited research conducted by the four proponents considered in this analysis did not attempt to
evaluate potential impacts to the food web.
Larval fish and eggs represent a principal component of the food web. Though entrainmentinduced mortality would result in the organisms being consumed upon discharge, those
organisms would consist of benthic scavengers and detrital feeders rather than water column
predators. It cannot be assumed that impacts associated with impingement will be less than
significant for all future facilities. Therefore, it is likely that significant impacts to biological
resources may occur with implementation of a particular desalination facility, triggering the need
to impose mitigation measures. It is possible that some of these impacts could be significant
and unavoidable. The impacts associated with the discharge of brines in the receiving water
are described in Water Quality (section 12.1.9).
12.1.5 Cultural Resources
Desalination projects in general can significantly impact cultural resources if a project cause or
result in the following:
 A substantial adverse change in the significance of a historical resource as defined in
title 14; chapter 3; article 5; section 15064.5
 A substantial adverse change in the significance of an archaeological resource pursuant
to title 14; chapter 3; article 5; section 15064.5
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Direct or indirect destruction of a unique paleontological resource or site or unique
geologic feature
A Disturbance of any human remains, including those interred outside of formal
cemeteries?

A historical resource includes a resource listed in or eligible for listing in the California Register
of Historical Resources. The California Register includes resources on the National Register of
Historic Places, as well as California State Landmarks and Points of Historical Interest.
Properties that meet the criteria for listing also include districts which reflect California’s history
and culture, or properties which represent an important period or work of an individual, or yield
important historical information. Properties of local significance that have been designated
under a local preservation ordinance (local landmarks or landmark districts) or that have been
identified as local historical resources are also included in the California Register. (California
Office of Historical Preservation 2006) An archeological site may be considered an historical
resource if it is significant in the architectural, engineering, scientific, economic, agricultural,
educational, social, political, military or cultural annals of California. (Pub. Resources Code §
5020.1(j)) or if it meets the criteria for listing on the California Register (Cal. Code. of Regs. tit.
14, § 4850) The State of California does not maintain a database or maps identifying unique
paleontological and geological resources. In lieu of these resources, agencies frequently rely
on the Society of Vertebrate Paleontology document titled “Standard Procedures for the
Assessment and Mitigation of Adverse Impacts to Paleontological Resources” (2010) or
“Assessment and Mitigation of Adverse Impacts to Nonrenewable Paleontological Resources:
Standard Guidelines” (1995).
Results of Previous Environmental Impact Analyses
No historic sites were identified within the footprint of the Carlsbad facility or associated
infrastructure. However, cultural sites have been reported in the project area. Impacts to
cultural resources are expected to be less than significant with mitigation, which includes
avoidance or, if that is not feasible, data recovery and/or removal. (City of Carlsbad 2006) No
cultural resources were identified on the Huntington Beach project site project and no historical
or archaeological resources are known to exist within or surrounding the proposed booster
pump station sites. As a result, impacts to cultural resources were determined to be less than
significant though mitigation consisting of monitoring, which is required during earthwork. (City
of Huntington Beach, 2010) Construction of the Marin facility would not directly or indirectly
destroy a unique paleontological resource or site or unique geologic feature. (Marin Municipal
Water District 2008) However, archeological resources may be present at select locations
within the site and pipeline footprint. Monitoring by trained workers and experts at high risk
locations is required and, if encountered, work will be stopped to assess and characterize the
significance of the finding before proceeding. Impacts of the Marin facility related to these
resources were determined to be less than significant with mitigation. (Marin Municipal Water
District 2008)
Construction of the Santa Cruz facility would not cause a substantial adverse impact on any
known historical or unique archaeological resource. However, unknown historical resources
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could be present that require onsite monitoring by a qualified archaeologist during earthwork
activities to assess the significance of any finds. Mitigation would consist of avoidance or, if that
is not feasible, data recovery and/or removal. Paleontologically rich or sensitive strata could be
encountered during construction of the Santa Cruz facility. (City of Santa Cruz and Soquel
Creek Water District 2013) Mitigation would be accomplished through worker training and
monitoring. Construction of the Santa Cruz was not expected to have a significant impact on
cultural resources after mitigation. (City of Santa Cruz and Soquel Creek Water District 2013)
Impact Analysis
Potential impacts to known identified cultural resources may be avoidable through records
search, surveys, and consultation with local experts. However, impacts to unknown cultural
resources are difficult to estimate. Therefore, it is possible that significant impacts to cultural
resources may occur with implementation of a particular desalination facility, triggering the need
to impose mitigation measures. Where unknown cultural resources are encountered, mitigation
could include pre-construction surveys, monitoring during construction and avoidance or if that
is not feasible, data recovery and/or removal. It is possible that some of these impacts could be
significant and unavoidable.
12.1.6 Geology and Soils
Desalination projects in general can have a significant impact if a project were to cause or result
in the following:
 Exposure of people or structures to potential substantial adverse effects, including the
risk of loss, injury, or death involving:
o Rupture of a known earthquake fault, as delineated on the most recent Alquist-Priolo
Earthquake Fault Zoning Map issued by the State Geologist for the area or based on
other substantial evidence of a known fault
o Strong seismic ground shaking
o Seismic-related ground failure, including liquefaction
o Landslides
 Substantial soil erosion or the loss of topsoil
 Project would be located on a geologic unit or soil that is unstable, or that would become
unstable as a result of the project, and potentially result in on- or off-site landslide, lateral
spreading, subsidence, liquefaction or collapse
 Project would be located on expansive soil, as defined in Table 18-1-B of the Uniform
Building Code (1994), creating substantial risks to life or property
 Project would have soils incapable of adequately supporting the use of septic tanks or
alternative waste water disposal systems where sewers are not available for the disposal
of waste water
The geology of coastal California is highly variable, in part a function of the large geographic
extent of the state. Coastal bedrock and surface deposits are comprised of Precambrian
crystalline basement rocks, Paleozoic igneous and sedimentary formations, Tertiary
accretionary prism/marine sediments, Pliocene to Quaternary marine terraces, Quaternary to
Holocene coastal sediments such as dunes, beaches, and other alluvium, and heavily re177

worked Anthropocene deposits. The California Geological Survey has published geologic maps
for the state that highlight local geologic deposits. (Gutierrez et al. 2010)
California is located along an active tectonic plate margin, where the Pacific plate interacts with
the North American and Juan de Fuca plates. There are hundreds of known faults, both active
and inactive, throughout the state. The San Andreas Fault is the largest in California and is one
of the largest lateral transform faults in the world, running for more than 700 miles through both
coastal and inland areas. As a consequence of the tectonic activity in the region, there are
significant seismic hazards along the California coast. Faulting can also weaken the strength of
formation along the fault zone. Depending on location, the interaction of geology and
environment can result in additional hazards to humans and the environment. Weathering of
loosely consolidated sediments can result in coastal hazards including ground failure,
landslides, subsidence, or collapse. Soil composition can adversely affect the stability of key
structures through expansion/contraction. Heavy surf and accompanying rainfall can result in
significant coastal erosion in some locations causing loss of structures, scenic vistas and
highways. Sea level rise can further exacerbate coastal erosion.
Seismicity in the Central and Southern California coasts is largely driven by the San Andreas
Fault and related transform fault activity (although normal and reverse faults are not
uncommon). The presence of a subduction zone north of Point Arena increases seismic risks
along the Northern California coast. Active faults are mapped by the California Geologic Survey
in response to the Alquist-Priolo Earthquake Fault Zoning Act of 1972, which required the State
Geologist to establish Earthquake Fault Zones around the surface traces of active faults.
(Bryant and Hart 2007) The maps identify fault zones that are subject to construction
requirements in order to mitigate the effects of seismicity on certain types of structures.
Specifically, the Act prohibits construction of buildings used for human occupancy over the
surface trace of active faults. Before a project can be permitted, cities and counties must
require a geologic investigation to demonstrate that proposed buildings will not be constructed
across active faults.
Other earthquake associated hazards such as seismically induced liquefaction and landslides,
not addressed in Alquist-Priolo Earthquake Fault Zoning Act were the subject of the Seismic
Hazards Mapping Act of 1990, addressing non-surface fault rupture earthquake hazards. Under
the Seismic Hazards Mapping Act, the California Geological Survey prepares seismic hazard
zone maps to local governments that delineate hazard zones, specific areas susceptible to
liquefaction, earthquake-induced landslides or other ground failures. The Seismic Hazards
Mapping Act requires local governments and planning agencies to require geotechnical studies
for projects proposed within seismic Hazard zones. Under the Coastal Zone Act, section 30253
requires that new development minimize risks to life and property associated with geologic
hazard and neither creates nor contributes to erosion or geologic instability. Minimum building
requirements to address geological hazards are also set forth in the Uniform Building Code and
the California Building Code. Frequently, local agencies (Cities and Counties) adopt ordinances
to mitigate hazards associated with locally known or identified geological hazards and
subsurface conditions.
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Results of Previous Environmental Impact Analyses
The City of Carlsbad and City of Huntington Beach identified expansive or unstable soils as the
only potential issue relating to geology and soils that requires mitigation for their respective
desalination facilities. (City of Carlsbad 2006; City of Huntington Beach 2010) Native soils in the
footprint of foundations and along pipeline segments would need to be removed and replaced
by engineered fill. The actual specifications would be determined from geotechnical studies.

Marin Municipal Water District (2008) identified only one potential impact related to geology and
soils that required mitigation. Erosion of disturbed graded or exposed soils from construction
activities during periods of wet weather was identified as the only significant impact associated
with geology and soils. Erosion would be mitigated to less than significant by minimizing
earthwork on or near stream crossings and incorporating erosion control related best
management practices (BMPS) into all construction and grading plans.
The Santa Cruz Facility and related infrastructure are not sited within an Alquist-Priolo fault
zone (City of Santa Cruz and Soquel Creek Water District 2013), though there is potential for
significant earthquake induced ground motion. According to the City of Santa Cruz and Soquel
Creek Water District, (2013), this unavoidable hazard poses significant risk to all structures
including roads, bridges, buildings, water storage facilities, and buried and surface pipelines in
the project area. In addition, development on or near coastal bluffs may contribute to slope
failure and erosion. Though preliminary studies have been conducted, final mitigation plans will
be developed based on detailed geotechnical studies. These studies will be conducted to
assess the properties of landside soils and seaward sediments to determine the type of
foundations and anchoring necessary. Bluff retreat or coastal erosion for shoreside pumping
stations was also evaluated but considered less than significant with appropriate setbacks
calculated from local studies. In summary, potential impacts associated with geological hazards
were considered less than significant or less than significant with mitigation. (City of Santa Cruz
and Soquel Creek Water District 2013)
Impact Analysis
Although the analysis described above results in few significant impacts for the four projects
evaluated, it is unlikely that all future facilities would encounter similar geological or soil related
hazards for the following reasons. Much of the coast of California is a seismically active.
Potential risks include significant ground motion, liquefaction or landslides. As described in the
fault zone maps prepared by the California Geological Survey, not all active faults have been
identified or the fault traces accurately and hazards accurately located. (California Geological
Survey 2012) In addition many coastal areas are underlain by formations of low strength where
precipitation induced landslides are frequent within the coastal hills and bluffs. Therefore, it is
possible that significant impacts to geologic resources and soils may occur with implementation
of a particular desalination facility, triggering the need to impose mitigation measures. It is
possible that some of these impacts could be significant and unavoidable.
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12.1.7 Greenhouse Gases
Desalination projects in general can significantly increase greenhouse gas emissions if a project
were to:
 Generate Greenhouse gas emissions, either directly or indirectly, that may have a
significant impact on the environment
 Conflict with an applicable plan, policy or regulation adopted for the purpose of reducing
the emissions of greenhouse gases
Greenhouse gases trap heat in the atmosphere, which in turn heats the surface of the Earth.
Some greenhouse gases occur naturally and are emitted to the atmosphere through natural
processes, while others are created and emitted solely through human activities. The emission
of greenhouse gases through the combustion of fossil fuels (i.e., fuels containing carbon) in
conjunction with other human activities, appears to be closely associated with global warming.
In 2006, Assembly Bill 32 (California Global Warming Solutions Act) was approved, mandating a
reduction of greenhouse gas emissions to 1990 levels by 2020. Senate Bill 97 (Chapter 185,
Statutes of 2007) amends the CEQA statute to clearly establish that greenhouse gas emissions
and the effects of these emissions are appropriate subjects for CEQA analysis. It directs the
Office of Planning and Research to develop draft CEQA Guidelines “for the mitigation of
greenhouse gas emissions or the effects of greenhouse gas emissions” by July 1, 2009 and
directs the Natural Resources Agency to certify and adopt the CEQA Guidelines by January 1,
2010. The amended CEQA guidelines became effective on March 18, 2010.
Climate change refers to any significant change in measures of climate, such as average
temperature, precipitation, or wind patterns over a period of time. Climate change may result
from natural factors, natural processes, and human activities that change the composition of the
atmosphere and alter the surface and features of the land. Significant changes in global climate
patterns have recently been associated with global warming, including an average increase in
the temperature of the atmosphere near the Earth’s surface, attributed to accumulation of
greenhouse gas emissions in the atmosphere. State law defines greenhouse gases to include
the following: CO2, methane (CH4), nitrous oxide (N2O), hydrofluorocarbons, perfluorocarbons,
and sulfur hexafluoride (Health and Safety Code, §38505(g).) The most common greenhouse
gases that results from human activity is CO2, followed by CH4 and nitrous oxide. Few coastal
air districts have adopted thresholds of significance in order to evaluate the potential for a
project to contribute significant GHG emissions. Established thresholds are presented in Table
12-16.
Table 12-16 GHG Thresholds of Significance for Operational Emissions Impacts
Local Air
District

Mendocino

Pollutant

Threshold

GHGs – Projects other
than Stationary Sources

Compliance with Qualified GHG Reduction
Strategy
OR
1,100 MT of CO2e/yr
OR
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Local Air
District

Pollutant

Threshold
4.6 MT CO2e/SP/yr (residents+employees)

GHGs – Stationary
Sources

10,000 MT/yr

Consistency with a Qualified GHG
Reduction Plan
San Luis
Greenhouse Gases (CO2,
OR
Obispo
CH4, N20, HFC, CFC, F6S)
1,150 MT CO2e/year
OR
4.9 CO2e/SP/year (residents + employees)
South Coast
GHG
10,000 MT/yr CO2e for industrial facilities
Carbon Dioxide Equivalent - A metric used to compare emissions of various greenhouse
gases. It is the mass of CO2 that would produce the same estimated radiative forcing as a given
mass of another greenhouse gas. CO2 equivalents are computed by multiplying the mass of the
gas emitted by its global warming potential.
Greenhouse Gas - Greenhouse gases include; CO2, CH4, N2O, hydrochlorofluorocarbons
(HCFCs), ozone (O3), hydrofluorocarbons (HFCs), perfluorocarbons (PFCs), and sulfur
hexafluoride.
Direct emissions of GHG from facility processes are relatively insignificant compared to potential
indirect emissions associated with energy needs. Energy consumption associated with
desalination ranges from 12,000-18,000 kilowatts-hours per million gallons (kWh/mgal), which
makes it the most energy intensive alternative compared to other water supply options. (Pacific
Institute 2013b) The RO process consumes about 67 percent of the total energy used for a
desalination plant, about 13 percent is used for post treatment and pumping, another 13 percent
is used for pretreatment, and about 7 percent is used for pumping seawater to the plant. This
estimates that on average about 1,050 kWh/mgal is used for withdrawing seawater to a facility.
(Pacific Institute 2013b)
A subsurface intake feasibility assessment was conducted for the Huntington Beach
Desalination facility that calculated the increase in energy requirements for the use of an intake
well compared to a surface water intake. The assessment concluded that the use of a vertical
intake well system would result in about a 10 percent increase in energy consumption. If a
facility opted to withdraw seawater by use of a subsurface intake, total energy costs of pumping
seawater would increase compared to an open ocean intake. However, the energy
requirements of pretreatment (13 percent) required for a surface water intake may not be
required for a subsurface intake. (Water Globe Consulting LLC 2010) This study was
performed after completion of the Huntington Beach EIR. In the case of surface water intakes
with the addition of screening technologies, the increment of energy consumption will vary
depending on the facility’s intake capacity, the number of surface intake pipes, the surface area
sizing of the screens, and the slot sizes of the screens. In comparison, the State Water Project
is estimated to use 7,900-14,000 kWh/mgal to deliver water from the Central Valley to southern
California (Pacific Institute 2013b), water imported via the Colorado River aqueduct consumes
6,100 kWh/mgal, and local groundwater pumping uses about 500-3,500 kWh/mgal.
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While energy consumption estimates can be applied to assess potential GHG emissions for
individual and currently proposed facilities, there are two additional factors to consider. The first
and most important factor is the source of energy. Hydropower, solar photovoltaic, and wind
energy are not associated with significant GHG emissions (NRC 2008). Other potential sources
such as closed loop geothermal and energy generated from biofuels are also carbon neutral.
(NRC 2008) Facilities that rely upon these sources would not increase GHG emissions.
Facilities that rely primarily on fossil fuel derived energy could indirectly increase GHG
emissions. For those facilities obtaining energy from a regional or state wide power supply grid,
quantification of the indirect GHG emissions associated with such variable and indirect sources
would be speculative. (City of Huntington Beach 2006) The second factor that must be
considered is whether the water supply replaces an existing supply or represents a new source
for growth. If the supply replaces and existing source, the energy required to operate the facility
could in part be offset by the reduced use or reliance on existing sources of water that also
consume energy (Pacific Institute 2013b). As a result, the potential GHG emissions are difficult
to estimate without understanding the sources of energy and the need for the water supply.
Results of Previous Environmental Impact Analyses
Poseidon Resources Surfside LLC (Poseidon) developed estimates of the greenhouse gas
emissions associated with the operation for the Carlsbad facility (Poseidon 2008) and the
Huntington Beach facility (Poseidon 2010). The Carlsbad report provides a single estimate of
total annual emissions while the Huntington Beach report provides estimates for four
configuration options. The estimates of electrical use and gross indirect CO2 emissions are
presented in Table 12-17..
Table 12-17 Theoretical Energy Use and GHG Emissions for Carlsbad and Huntington
Beach facilities (Poseidon 2008; 2010)
Facility
Operating Rate
Electricity (kWh)
Total GHGs
(MGD product
(metric tons CO2e)
water)
Carlsbad
50
750,000,000
90,000
Huntington Beach
50
750,000,000
80,000
These estimates exceed the South Coast Air District thresholds for industrial sources (Table 1216). Note that these emissions cannot be attributed to a single source. Rather, these
emissions represent indirect emissions from the power grid that utilizes energy from a variety of
energy producers. In addition, these estimates do not reflect offsets realized through reduced
reliance on sources such as the State Water Project or the Colorado River aqueduct.
Proponents for both facilities have indicated that operations will be carbon neutral, an outcome
that would be achieved through the purchase of offsets and reductions achieved by reduced use
of other water supplies. As a result, both facilities were described as having less than
significant impact on GHG emissions. According to the San Diego County Water Authority
(2012), the CCC has ordered the proponents of the Carlsbad facility to perform detailed GHG
emissions studies to ensure that the facility is carbon neutral. The analyses to be performed
each year include:
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1. Determine the energy consumed by the Project for the previous year
2. Determine San Diego Gas and Electric (SDG&E) emission factor for delivered electricity
from its most recently published Annual Emissions Report
3. Calculate the Project’s gross indirect GHG emissions resulting from Project operations
by multiplying its electricity use by the emission factor
4. Calculate the Project’s net indirect GHG emissions by subtracting emissions avoided as
a result of the Project (Avoided Emissions) and any existing offset projects and/or
Renewable Energy Credits (RECs)
5. If necessary, purchase carbon offsets or RECs (or pay an in-lieu fee) to zero-out the
Project’s net indirect GHG emissions.
The Marin project would directly generate little GHG emissions on-site, consisting of vehicle
exhaust generated by the facility’s small workforce. (Marin Municipal Water District 2008)
Indirect emissions associated with the generation of electricity used by the plant are presented
in Table 12-18. With a county population at 252,988 (2005), the GHG per capita emissions
would be increased by 0.016 to 0.12 ton/year or a percent increase of 0.13 to 0.95 percent.
According to the Water District, the proposed desalination facility does not represent a
significant source of GHG emissions (Marin Municipal Water District 2008).
Table 12-18 Estimated Energy Use and GHG Emissions for the Marin facility (Marin
Municipal Water District 2008).
Total GHGs
Operating Rate
Electricity (kWh)
(metric tons CO2e)
5 MGD average Conditions
10,037,500
4,006.6
10 MGD average Conditions
18,615,000
7,430.4
15 MGD average Conditions
28,470,000
11,364.2
30,595.9
15MDG drought conditions*
76,650,000
*Represents worst case scenario
Direct and indirect GHG emissions associated with the Santa Cruz facility operation were
estimated to be 207.98 and 3,326.11 metric tons per year of CO2e, respectively. The total
amount is 3,501.36 metric tons per year (CO2e). The City Council and the District Board of
Directors have agreed via resolution that the Desalination Amendment would be net carbon
neutral. (City of Santa Cruz and Soquel Creek Water District 2013) Given that GHG emissions
will be fully offset through the purchase of GHG offset projects, GHG emissions of the
Desalination Amendment would be less than significant. (City of Santa Cruz and Soquel Creek
Water District 2013)
Impact Analysis
Although GHG emissions would occur from construction of a particular desalination facility,
energy use is the primary source of GHG emissions associated with desalination facilities.
Facilities that rely on hydropower, solar photovoltaic, wind, closed loop geothermal or biofuels
could be operated on a carbon neutral basis. However, it is unlikely that these sources can
meet the demand for continuous around the clock operation throughout the state. Therefore, it
is likely that significant impacts through GHG emissions may occur with implementation of a
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particular desalination facility, triggering the need to impose mitigation measures. Desalination
facility proponents could also develop renewable energy plants to supplement the electrical grid
for the power used by the desalination facility (Pacific Institute 2013b) or alternatively purchase
carbon offsets as proposed by City of Santa Cruz and Soquel Creek Water District. While the
quality or reliability of carbon offsets have been questioned (Pacific Institute 2013b), the ARB
has prepared and adopted verification standards to ensure that any offsets purchased in
California will be reliable and effective. (CARB 2013) It is possible that some of these impacts
could be significant and unavoidable.
12.1.8 Hazards and Hazardous Materials
Desalination projects in general can significantly increase the risks associated with hazards or
hazardous materials if a project were to:
 Create a significant hazard to the public or the environment through the routine
transport, use, or disposal of hazardous materials
 Create a significant hazard to the public or the environment through reasonably
foreseeable upset and accident conditions involving the release of hazardous materials
into the environment
 Emit hazardous emissions or handle hazardous or acutely hazardous materials,
substances, or waste within one-quarter mile of an existing or proposed school
 Be located on a site which is included on a list of hazardous materials sites compiled
pursuant to Government Code section 65962.5 and, as a result, would create a
significant hazard to the public or the environment
 Result in safety hazard for people residing or working
o Within an airport land use plan or, where such a plan has not been adopted, within
two miles of a public airport or public use airport,
o Within the vicinity of a private airstrip
 Impair implementation of or physically interfere with an adopted emergency response
plan or emergency evacuation plan
 Expose people or structures to a significant risk of loss, injury or death involving wildland
fires, including where wildlands are adjacent to urbanized areas or where residences are
intermixed with wildlands
Hazardous materials can be transported by rail, tractor-trailer or light truck from bulk storage
and distribution centers to retailers or directly to customers. Hazardous materials may be stored
in large quantities in above ground and underground storage tanks. Where spills or releases
occur, these materials can potentially ignite creating an immediate and acutely hazardous
condition involving loss of life and property or create long term environmental problems.
Contaminated soil, groundwater and surface waters can result in long term exposure and
human health and ecological risks associated with inhalation of contaminant vapors, through
contaminated drinking water or, if released or spilled, contaminants enter the food chain,
resulting in dietary exposure. Airports also present a unique hazard associated with low flying
aircraft. Wildlands and undeveloped areas are susceptible to forest and grass fires. Where
urban development encroaches on these areas, forest and grass fires can cause significant loss
of life and property. There is also the potential for human health hazards associated with the
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construction. Use of heavy equipment during construction can increase the risk of accidents to
workers or others present on or near the work area.
As discussed in sections 2.1 and 8.3, seawater desalination facilities that rely on RO require
chemical additions for pre and post treatment and membrane maintenance. All chemicals must
be transported and stored on site in bulk. Pretreatment may include the addition of acids,
coagulants and flocculants. Post treatment requires disinfection by chlorination or less reactive
sodium hypochlorite, pH control through addition of CO2 and conditioning using sodium or
calcium hydroxide to protect the water distribution system. (NRC 2007; WHO 2006)
Dechlorination is accomplished through addition of sodium bisulfite. Membranes are typically
taken off line periodically and cleaned using dilute hydrochloric or critic acid. In addition,
biocides such as chlorine may be used to clean intake and discharge pipes.
The transport, storage and use of hazardous materials is strictly regulated by multiple state and
federal agencies The Resource Conservation and Recovery Act provides the authority for EPA
to regulate hazardous materials from “cradle to grave,” (or from point of generation to disposal).
Under California Code of Regulation Title 22, the Department of Toxic Substances Control
(DTSC) is responsible for permitting facilities that generate, transport, treat, store and dispose of
hazardous waste, and the local agencies may be delegated primary enforcement authority by
DTSC. The California Health and Safety Code requires facilities that use or store hazardous
materials to prepare and maintain an inventory of hazardous materials that includes the type,
quantity, and storage location of materials, prepare an emergency response plan, and train
employees to safely and appropriately inspect and handle hazardous materials and
appropriately respond in emergency situations. The California Health and Safety Code also
contains specific requirements on leak prevention detection and monitoring and reporting
requirements.
The intent of the California Occupational Safety and Health Act (OSHA) is to maintain a safe
workplace for all employees including safety training, safety equipment and communication
including labels and signs on all hazardous materials. Cleanup of hazardous waste sites is
addressed in Resource Conservation and Recovery Act and in the Comprehensive
Environmental Response, Compensation, and Liability Act of 1980, and 1988 Superfund
Amendment and Reauthorization Act Amendment. Through he Comprehensive Environmental
Response, Compensation, and Liability Act, also known as Superfund, EPA created a national
policy and procedures to identify and cleanup sites contaminated by releases of hazardous
substances. EPA manages the restoration and cleanup of Superfund sites. Other sites where
releases of hazardous materials have occurred may fall under the jurisdiction of DTSC, the
Regional Water Quality Control Board or local environmental health officials or Fire
Departments. EPA and state agencies, including DTSC and the Water Boards, maintain
searchable databases that can be used to locate known sites were contaminants have been
released into the soil, groundwater and surface waters.
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Results of Previous Environmental Impact Analyses
The City of Carlsbad identified two potential issues that could cause or result in a hazard or
release of hazardous materials that required mitigation. (City of Carlsbad 2006) These were
the transport, storage and disposal of hazardous materials, and the potential to expose
hazardous waste during excavation and earthwork related construction activities. According to
the City of Carlsbad pre and post treatment will require the following products (City of Carlsbad
2006):















Citric Acid (2% solution)
Sodium Hydroxide (0.1% solution)
Sodium Tripolyphosphate (2 % solution)
Sodium Dodecylbenzene (0.25% solution)
Sulfuric Acid (0.1% solution).
Sodium Hypochlorite (12%)
Ferric Sulfate (70%)
Polymer (0.5%)
Sulfuric Acid (20%)
Sodium Bisulfate (20%)
CO2 (100%)
Lime (15%)
Sodium Hypochlorite (12%)
Ammonia (10%) Disinfection

In order to mitigate potential impacts associated with the spill, leak or accidental discharge, the
City is proposing mitigation through the following. (City of Carlsbad 2006)














Exhaust system for indoor hazardous material storage areas;
Automatic sprinkler system for indoor hazardous material storage areas;
Separation of incompatible materials by isolating them from each other with
noncombustible partition.
Use of chlorine in liquid form (sodium hypochlorite) to mitigate concerns associated with
accidental toxic gas plume releases and potential odor emissions from the chlorine
storage facility
Use of aqua ammonia of concentration below the regulatory threshold limit of 20 percent
and amount below the regulatory threshold of 20,000 gallons to mitigate concerns
associated with accidental release of significant toxic ammonia gas plume releases
Liquid chemical storage tanks equipped with a pressure relief valve, vapor equalization,
a carbon filter vent, and vacuum breaker
Secondary containment and capture systems for bulk storage systems
Leak containment and capture systems for piping and conveyance systems
Safety programs and plans including worker education and training
Regular inspection of storage and process systems
24-hour site security and limited access points
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Exposure to potential environmental contamination could occur during trenching and excavation
associated with construction activities. These impacts into the environment may be significant
and require mitigation. The City of Carlsbad has proposed to mitigate the potential for
exposure, by monitoring areas of existing contamination during trenching of pipelines. When
contaminated soil or groundwater are encountered appropriate action including avoidance or
removal and special handling measures will instituted, as determined by the City of Carlsbad
Construction Inspector. Impacts associated with the exposure and release of hazardous
materials would be mitigated to less than significant through incorporation of these measures.
(City of Carlsbad 2006)
No impacts associated with hazardous conditions or releases associated with hazardous
materials or waste were identified by the City of Huntington Beach. (City of Huntington Beach
2010) The Marin Municipal Water District evaluated the Marin project in relation to potential
hazards, hazardous conditions and hazardous materials and waste and determined that any
impacts would be less than significant, and as a result, no mitigation would be necessary.
(Marin Municipal Water District 2008) The City of Santa Cruz and Soquel Creek Water District
(2013) identified exposure to hazardous waste during construction as a potential significant
impact. A preliminary review revealed several sites with known or documented soil or
groundwater contamination on or near the foot print of proposed pipelines. Work on the pipeline
could potentially result in the excavation of contaminated soil containing petroleum fuels and
additives, metals and creosote coated railroad ties. Some of the contamination may be
encountered within one quarter mile of a school. In order to mitigate impacts associated with
subsurface contamination, soil and groundwater investigations are proposed in areas of
greatest risk. The data and information from these studies will be used to develop management
plans to reduce potential exposure to workers, residents and schools and to ensure the waste
materials generated are handled and disposed of in accordance with local state and federal
laws. These impacts are characterized as less than significant with mitigation.
Impact Analysis
Although the analysis described above results in few significant impacts for the four projects
evaluated, it is unlikely that workers and residents near all future facilities would encounter the
same hazards, or potentially be exposed to similar hazardous materials that can be mitigated.
In the planning of future facilities, potential hazards may not be immediately recognizable or
identified. Storage and use of large quantities of hazardous materials always presents some
risk. Contaminated soil and groundwater may be uncommon in rural or undeveloped areas.
However, in metropolitan areas where desalination facilities are more likely to be constructed,
subsurface contamination may be encountered frequently. Therefore, it is possible that
significant impacts from hazards and hazardous materials may occur with implementation of a
particular desalination facility, triggering the need to impose mitigation measures. If unknown
contaminants are encountered, the potential exposure to workers and residents may be difficult
to mitigate. It is possible that some of these impacts could be significant and unavoidable.
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12.1.9 Hydrology and Water Quality
Desalination projects in general can have significant impacts to hydrology and water quality if a
project were to cause or result in:














Violation of any water quality standards or WDRs
Substantially deplete groundwater supplies or interfere substantially with groundwater
recharge such that there would be a net deficit in aquifer volume or a lowering of the
local groundwater table level (e.g., the production rate of pre-existing nearby wells would
drop to a level which would not support existing land uses or planned uses for which
permits have been granted)
Substantially alter the existing drainage pattern of the site or area, including through the
alteration of the course of a stream or river, in a manner which would result in substantial
erosion or siltation on- or off-site
Substantially alter the existing drainage pattern of the site or area, including through the
alteration of the course of a stream or river, or substantially increase the rate or amount
of surface runoff in a manner which would result in flooding on- or off-site
Create or contribute runoff water which would exceed the capacity of existing or planned
storm water drainage systems or provide substantial additional sources of polluted runoff
Otherwise substantially degrade water quality
Place housing within a 100-year flood hazard area as mapped on a federal Flood
Hazard Boundary or Flood Insurance Rate Map or other flood hazard delineation map
Place within a 100-year flood hazard area structures which would impede or redirect
flood flows
Expose people or structures to a significant risk of loss, injury or death involving flooding,
including flooding as a result of the failure of a levee or dam
Inundation by seiche, tsunami, or mudflow

Along the coast, most rainfall occurs from October through April, though monsoonal flows may
provide significant precipitation in late summer and early fall especially in southern California.
Average rainfall in watersheds draining the coastal region can vary from over 100 hundred
inches per year along the Redwood Coast to 14 inches or less in southern California.
Landside construction activities that disturb one or more acres of soil or part of a larger common
plan of development are required to obtain coverage under the General Permit for Discharges of
Storm Water Associated with Construction Activity, requiring the development and
implementation of a Storm Water Pollution Prevention Plan (SWPPP). The SWPPP must list
BMPs the discharger will use to protect storm water runoff and the placement of those BMPs.
Additionally, the SWPPP must contain a visual monitoring program; a chemical monitoring
program for "non-visible" pollutants, to be implemented if there is a failure of BMPs; and a
sediment monitoring plan if the site discharges directly to a water body listed on the CWA
303(d) list for sediment. Municipal storm water permits (which may be referred to as MS4
permits) are implemented by local government entities. These storm water permits may require
erosion control and grading ordinances, to protect water quality. Municipal permits also include
provisions that support low impact development and requirements that are intended to minimize
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impacts associated with hydromodification within the affected watersheds. Hydromodification
provisions require new development to be designed so that the wet weather runoff does not
significantly alter the flow frequency and duration in the affected watershed from predevelopment conditions. In addition, Coastal Development permits issued by the California
Coastal Commission or Local Coastal Program as authorized under the California Coastal Act
may also include requirements to protect water quality.
Under Porter-Cologne, the Water Boards regulate waste discharges that could affect water
quality through WDRs. In 1972, the California Legislature amended Porter-Cologne to provide
the State with the necessary authority to implement an NPDES permit program in lieu of a U.S.
EPA-administered program under the CWA. To ensure consistency with CWA requirements,
Porter-Cologne requires that the Water Boards issue and administer NPDES permits such that
all applicable CWA requirements are met. In ocean waters of California, all point source
discharges including waste and storm water discharges must comply with the California Ocean
Plan. Discharge requirements contained in the Ocean Plan can be found at:
http://www.swrcb.ca.gov/water_issues/programs/ocean/docs/cop2012.pdf
In addition, Porter-Cologne contains a provision addressing coastal facilities that withdraw water
for industrial purposes, although the provision only applies to “new or expanded facilities.”
Section 13142.5(b) requires each new or expanded coastal power plant or other industrial
installation using seawater for cooling, heating or industrial processing to use “the best available
site, design, technology, and mitigation measures feasible to minimize the intake and mortality
of all forms of marine life.” Although the Ocean Plan provides the regional water boards with all
necessary provisions to protect water quality from impacts associated with the discharge of
waste and storm water, currently, the regional water boards must enforce these provisions on a
case by case basis.
The discharge of dredge and fill material into waters of the U.S would require the project
proponent to obtain a permit from the Corps under CWA section 404 and Water Quality
Certification from the regional water board under CWA section 401. CWA section 401 allows
the State to grant or deny water quality certification for any activity which may result in a
discharge to navigable waters of the US and which requires a federal permit. Title 23, California
Code of Regulations, section 3830 et seq. provides the regulatory framework under which
Water Boards issue Water Quality Certifications under CWA section 401. The Corps may not
issue a section 404 permit if the State denies water quality certification. In waters of the State
that are not waters of the US, instead of a certification of a federal permit, these actions would
require WDRs issued by the Water Boards. For either a Water Quality Certification or WDRs,
the regional water board would require all actions to comply with State Water Quality Control
Plans and Policies and the applicable regional water board Basin Plan.
In order to certify a project, the Water Board must certify that the proposed discharge will
comply with all of the applicable requirements of CWA sections 301, 302, 303, 306, and 307 (42
U.S.C. §§ 1311, 1312, 1313, 1316, and 1317). Essentially, the Water Boards must find that
there is reasonable assurance the certified activity will not violate water quality standards.
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Water quality standards include water quality objectives and the designated beneficial uses of
the receiving water. CEQA compliance is required under the section 401 water quality
certification process. In order to meet water quality objectives, effluent limits, receiving water
limits and/or BMPs are employed to ensure compliance. BMPs can consist of drilling equipment
that minimizes re-suspension of fine grain materials, use of settling tanks to reduce excessive
turbidity in discharge, use of silt curtains to reduce dispersal of turbidity plume beyond the
dredge site, coffer dams in small channels, and accurate positioning of disposal equipment
during excavation and dredging.
Results of Previous Environmental Impact Analyses
The City of Carlsbad identified construction related impacts to water quality as the only
significant impacts requiring mitigation. (City of Carlsbad 2006) All other impacts were
considered less than significant. Salinities associated with the discharge of brine were
projected to be 1.9 to 3.8 ppt above the natural range of ocean salinity 95 percent of the time,
and the maximum salinity at the edge of the zone of initial dilution would be less than 36.2 ppt.
(City of Carlsbad 2006) Extended exposure to salinity levels above 40 ppt would be avoided
under all proposed operating conditions. For pH, when the brine concentrate is mixed with the
power plant discharge, the pH of the combined discharge is increased to 7.8, and is considered
well within the range of ambient conditions and within the Ocean Plan pH limit of 0.2 pH unit
deviation from the ambient ocean water. (City of Carlsbad 2006) Storm water quality impacts
associated with construction were considered significant but avoidable with mitigation. Wet
weather induced erosion sedimentation and siltation could potentially be increased during or
after earthwork activities or associated with materials handling. To mitigate these impacts, the
City of Carlsbad is requiring the project applicant to comply with all applicable regulations set
forth in the MS4 permit requirements for urban runoff and storm water discharge and any
construction related regulations adopted by the city in accordance with the MS4 permit. (City of
Carlsbad 2006) According to the City of Carlsbad, the applicant must file a Notice of Intent with
the State Water Board to obtain coverage under the NPDES General Permit for Storm Water
Discharges Associated with Construction Activity and implement a SWPPP. The SWPPP shall
include both construction and post-construction pollution prevention and pollution control
measures. (City of Carlsbad 2006)
Impacts associated with the discharge from the Huntington Beach facility were considered less
than significant. However, construction and operation could impact storm water quality. (City of
Huntington Beach 2010) Construction impacts would be mitigated through the application for
coverage and compliance with the provisions of the NPDES General Permit for Storm Water
Discharges Associated with Construction Activities, and development and implementation of an
Erosion Control Plan. (City of Huntington Beach 2010)
The only impact associated with water quality and hydrology identified by the City of Marin was
the potential risk associated with tsunamis. (Marin Municipal Water District 2008) According to
the City of Marin, these risks can be lessened or mitigated completely by the application of
appropriate engineering design.
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The City of Santa Cruz and Soquel Creek Water District are proposing to commingle the brine
waste with wastewater from the regional WWTP prior to discharge. (City of Santa Cruz and
Soquel Creek Water District 2013) As discussed previously in section 8.6.2.1 and 8.6.2.2, the
dilution with wastewater in the discharge stream coupled with discharge through a diffuser that
is designed to provide rapid and turbulent mixing and hence more dilution reduces the impacts
associated with brine waste upon discharge to less than significant. Potential constructionphase water quality impacts would also be controlled through compliance with the NPDES
General Permit for Storm Water Discharges Associated with Construction Activities, local
municipal permits and the preparation and implementation of a SWPPP in accordance with
NPDES permitting requirements for the City of Santa Cruz and Soquel Creek Water District
(2013). According to the City of Santa Cruz and Soquel Creek Water District (2013), the
SWPPP describes the construction-phase erosion and sediment control and other pollutant
control BMPs that would need to be implemented. The SWPPP would set forth a BMP
monitoring and maintenance schedule, and would identify the responsible entities during the
construction and post-construction phases. (City of Santa Cruz and Soquel Creek Water
District 2013) Implementation of these measures would reduce impacts to storm water quality
to less than significant.
Construction of the Santa Cruz intake pipeline in the ocean would include tunneling and use of
drilling muds. (City of Santa Cruz and Soquel Creek Water District 2013) Release of the muds
in the marine environment could cause significant impacts. Mitigation would include a preconstruction geologic study to identify geologic materials and potential for release of drilling
muds during tunneling; maintaining a barge on station equipped with personnel and materials to
cleanup releases, continuous monitoring to detect releases and plans and procedures to follow
if a leak occurs. The implementation of these measures would mitigate the potential impact to
less than significant. To mitigate water quality impacts associated with dredging activities,
closed-bucket dredging systems will be used in conjunction with a turbidity curtain and
scheduling to avoid high surf to minimize construction related turbidity. (City of Santa Cruz and
Soquel Creek Water District, 2013) These activities will require a CWA section 401 Water
Quality Certification from the regional water board. The Water Quality Certification requires the
permittee to comply with all applicable plans and policies and meet all water quality criteria.
According to the City of Santa Cruz and Soquel Water District, in the event that increased
turbidity is detected, the certification may require a specific time of attenuation, or further
isolation of the work area with additional turbidity screens. (City of Santa Cruz and Soquel
Creek Water District 2013)
Impact Analysis
Although the analysis described above results in few significant impacts to hydrology and water
quality, it is unlikely that all future facilities would result in similar impacts for the following
reasons. It is unlikely that construction and operation of a coastal desalination facility would
alter the drainage of streams or rivers, place housing or structures within a flood plain, redirect
or impede flood waters or expose people or structures to significant risk or loss due to flooding.
However, projects that disturb large areas have the potential to cause increased erosion and
discharge of sediment and other pollutants into local watershed and water bodies. The addition
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of new impervious surfaces can increase runoff rates and quantity which can further impact
water quality during wet weather. Potential water quality impacts during construction of a
subsurface intake are described further in section 8.3.2 and 8.3.2.1. Surface and Subsurface
intake construction related impacts are compared in section 8.4.2 noting that although
subsurface intakes could potentially have more construction related impacts, the construction
period is much shorter and much less severe than the long term operation impacts caused by
surface water intakes. Therefore, it is possible that significant impacts to hydrology and water
quality may occur with implementation of a particular desalination facility, triggering the need to
impose mitigation measures. It is possible that some of these impacts could be significant and
unavoidable.
The discharge of brine waste generated through desalination can also affect water quality and
impact marine life if not adequately diluted or if discharged in an area where aquatic
communities are sensitive to small changes in salinity. These potential impacts are assessed in
much greater detail in section 8.6. Impacts associated with entrainment and impingement also
represent a potential threat to the beneficial uses established for the protection of California
ocean waters. The potential impacts are also assessed in greater detail in section 8.3. Section
8.5 goes into detail on how marine life mortality will be mitigated to offset unavoidable impacts
from construction and operation of a plant. Section 8.5.1.1 discusses intake-related mortality
during operation of the plant, and section 8.5.1.2 specifically addresses discharge-related
mortality. Mitigation would not be required for a facility operating with a subsurface intake
because this form of intake has demonstrated elimination of marine life mortality.
12.1.10
Land Use and Planning
Desalination projects in general can have significant impacts to land use and planning if a
project were to:
•
•

•

Physically divide an established community
Conflict with any applicable land use plan, policy, or regulation of an agency with
jurisdiction over the project (including, but not limited to the general plan, specific plan,
local coastal program, or zoning ordinance) adopted for the purpose of avoiding or
mitigating an environmental effect
Conflict with any applicable habitat conservation plan or natural community conservation
plan

The California Coastal Act of 1976 provides broad authority to the CCC to protect terrestrial and
marine habitat and regulate development within the Coastal Zone. Land use planning functions
are also carried out by local jurisdictions in accordance with general plans (Gov. Code § 65300
et seq.) and state zoning law (Gov. Code § 65800 et seq.).
Results of Previous Environmental Impact Analyses
Construction of the Carlsbad facility could temporarily impact land use associated with airport
operations. (City of Carlsbad 2006) Impacts to this land use activity would be mitigated to less
than significant by coordination and approval by the Airport Operations Manager prior to
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construction within Flight Activity Zones and Runway Protection Zone. Construction and
operation of the Huntington Beach facility was determined to have no significant impacts to land
use and planning because the facility would be located in an area already zoned as industrial
and currently occupied by a power plant. (City of Huntington Beach 2010) The Marin Municipal
Water District proposed a tank site within a land use designation of Open Space. (Marin
Municipal Water District 2008) As mitigation, the City proposed to trade at a minimum mitigation
ratio of 1:1 land to offset the loss with a preference for land contiguous to other existing open
space. This impact was identified as less than significant with mitigation. (Marin Municipal
Water District 2008)
The Santa Cruz facility was determined to conflict with local agency plans. (City of Santa Cruz
and Soquel Creek Water District 2013) This determination is based on the partial conflict with
City policies related to protection of sensitive habitat for the monarch butterfly as discussed in
section 12.1.4. Approval of a Coastal Development Permit is dependent upon the Coastal
Commission’s evaluation of the project’s consistency with these provisions of the Coastal Act.
The Coastal Act require that marine resources be maintained, enhanced and, where feasible,
restored, and that uses of the marine environment shall be carried out in a manner that will
sustain the biological productivity of coastal waters and maintain healthy populations of all
species of marine organisms. These impacts to land use and planning may be significant and
unavoidable. (City of Santa Cruz and Soquel Creek Water District 2013)
Impact Analysis
Impacts to land use and planning are more likely to occur where the facility intake outfall and
associated pipelines are not confined to a single site, are constructed within sensitive habitats or
conflict with the requirements of the Coastal Act. Although the analysis described above results
in few significant and unavoidable impacts, it is unlikely that all future facilities would not conflict
with land use plans or policies or conflict with the Coastal Zone Act. Therefore, it is possible
that significant impacts to land uses may occur with implementation of a particular desalination
facility, triggering the need to impose mitigation measures. It is possible that some of these
impacts could be significant and unavoidable.
12.1.11
Mineral Resources
Desalination projects in general can cause significant impacts to mineral resources if a project
were to result in the loss of availability of:
 a known mineral resource that would be of value to the region and the residents of the
state, or
 a locally-important mineral resource recovery site delineated on a local general plan,
specific plan or other land use plan
The California coastal environment is rich in mineral resources, including sand and gravel
mining for construction materials, mining for industrial materials (diatomite, clay, quartz, and
dimension stone) and metallic minerals (chromite, placer gold, manganese, mercury, platinum,
and silver) in addition to fossil fuel deposits( oil and natural gas). The Surface Mining and
Reclamation Act of 1975 establishes policies for conservation and development of mineral
193

lands, The Act contains specific provisions for the classification of mineral lands by the State
Mining and Geology Board and requires local planning agencies to incorporate the designated
mineral resource zones into their general plans to ensure adequate protection for future needs.
The designated mineral resource zones (MRZ) are defined below.





MRZ1 : areas where adequate information indicates that no significant mineral deposits
are present or where it is judged that little likelihood exists for their presence;
MRZ 2: areas where adequate information indicates that significant mineral deposits are
present or where it is judged that a high likelihood for their presence exists;
MRZ 3: areas containing mineral deposits, the significance of which cannot be evaluated
from available data;
MRZ 4: areas where available information is inadequate for assignment to any other
MRZ.

Though thresholds of significance vary among local planning agencies, development occurring
with an area designated MRZ2 is frequently considered a significant impact. County resources
consulted include the following:











San Diego County General Plan, August 3, 2011 http://www.sdcounty.ca.gov/pds/generalplan.html
County of Orange General Plan updated March 22, 2011
http://ocplanning.net/planning/generalplan2005
Revised Draft October 2013 Los Angeles County Draft General Plan 2035 –
http://planning.lacounty.gov/generalplan/draft2013
Ventura County General Plan RESOURCES APPENDIX – 06-28-11 Edition http://www.ventura.org/rma/planning/pdf/plans/General-Plan-Resources-Appendix-6-2811.pdf
Santa Barbara Comprehensive Plan Environmental Resource Management Element
Adopted 1980, republished May 2009 –
http://sbcountyplanning.org/PDF/maps/COMP%20Plan%20Maps/Environmental%20Res
ource%20Management%20Element%20(ERME)/ERME2_Southcoast.pdf
California Department of Conservation Division of Mines and Geology 1989. Mineral
Land Classification Portland Cement Concrete Aggregate and Active Mines of all other
Mineral Commodities in the San Luis Obispo- Santa Barbara Production Consumption
Region, Special Report 162.
https://archive.org/stream/minerallandclass162dupr#page/n54/mode/1up
Sonoma County Permit and Resource Management Department - http://www.sonomacounty.org/prmd/activemap/index.htm.

Land designated as MRZ2 by the California Geological Survey or land actively mined
represented a very small fraction of undeveloped coastal land from the Oregon border to the
international border at San Ysidro. Only within select areas of San Diego and San Luis Obispo
counties is mining actively occurring. Mining aggregate from river beds and channels is the
main resource extracted.
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Results of Previous Environmental Impact Analyses
No impacts to mineral resources were identified by the City of Carlsbad (2006), the City of
Huntington Beach (2010), Marin Municipal Water District (2008) or the City of Santa Cruz and
Soquel Creek Water District (2013).
Impact Analysis
Desalination facilities are typically proposed to provide an alternative source of water for existing
communities where mining of mineral resources is not a predominant or economically important
land use. Further, few areas exist where mineral resources could be lost by construction of
such a facility on land mapped as MRZ2. Therefore, it is unlikely that significant impacts to
mineral resources would occur with implementation of a particular desalination facility.

12.1.12
Noise
Desalination projects in general can cause significant noise impacts if a project were to result in:








Exposure of persons to or generation of noise levels in excess of standards established
in the local general plan or noise ordinance, or applicable standards of other agencies
Exposure of persons to or generation of excessive groundborne vibration or
groundborne noise levels
A substantial permanent increase in ambient noise levels in the project vicinity above
levels existing without the project
A substantial temporary or periodic increase in ambient noise levels in the project vicinity
above levels existing without the project
For a project located within an airport land use plan or, where such a plan has not been
adopted, within two miles of a public airport or public use airport, the project would
expose people residing or working in the project area to excessive noise levels
For a project within the vicinity of a private airstrip, the project would expose people
residing or working in the project area to excessive noise levels

The California Health and Safety Code section 46022 defines noise as “excessive undesirable
sound, including that produced by persons, pets and livestock, industrial equipment,
construction, motor vehicles, boats, aircraft, home appliances, electric motors, combustion
engines, and any other noise producing objects.” Significant impacts would occur if exposure to
noise levels exceeded local standards, result in the generation of excessive groundborne
vibration or groundborne noise levels or significantly increase ambient noise levels in the project
vicinity above existing levels. Though guidelines and thresholds have been developed by EPA
and California Department of Health Services (CDHS), noise levels with few exceptions are
regulated at the local level (counties, cities) through ordinances and land use planning and
zoning laws.
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Table 12-19 Levels of environmental noise requisite to protect public health (U.S. EPA,
1974)
Effect
Level
Area
Hearing Loss
Leq(24)< 70dB
All areas
Outdoor activity interference Ldn < 55 dB
Outdoors in residential areas and farms and other
and annoyance
outdoor areas where people spend widely varying
amounts of time and other places in which quiet is a
basis for use
Outdoor activity interference Leq(24) < 55 dB Outdoor areas where people spend limited amounts
and annoyance
of time, such as school yards, playgrounds, etc.
Indoor activity interference
Ldn < 45 dB
Indoor residential areas
and annoyance
Indoor activity interference
Leq(24) < 45 dB Other indoor areas with human activities such as
and annoyance
schools, etc.
Leq(24) represents the sound energy averaged over a 24-hour period while
Ldn represents the Leq with a 10 dB nighttime weighting.
The hearing loss level identified here represents annual averages of the daily level over a period
of forty years.
Table 12-20 California Department of Health Services Office of Noise Control Guidelines
Land Use
Single Family, Duplex, Mobile
Homes
Multi-Family Homes
Schools, Libraries, Churches,
Hospitals,
Nursing Homes
Transient Lodging - Motels,
Hotels
Auditoriums, Concert Halls,
Amphitheaters
Sports Arena, Outdoor
Spectator Sports
Playgrounds, Neighborhood
Parks
Golf Courses, Riding Stables,
Water
Recreation, Cemeteries

Normally
Conditionally Normally
Clearly
Acceptable Acceptable
Unacceptable Unacceptable
> 70
50 - 60
55 - 70
70 - 75
> 70

50 - 65

60 - 70

70 - 75

50 - 70

60 - 70

70 - 80

>80

50 - 65

60 - 70

70 - 80

>80

50-70

>65

50-75

>70

50-70

67-75

>72

50-75

70-80

>80
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Land Use
Office Buildings, Business
and
Professional Commercial
Industrial, Manufacturing,
Utilities,
Agriculture

Normally
Conditionally Normally
Clearly
Acceptable Acceptable
Unacceptable Unacceptable
50-70

67-77

>75

50-75

70-80

>75

Category Definitions
Normally Acceptable: Specified land use is satisfactory, based upon the assumption
that any buildings involved are of normal conventional construction without any special
noise insulation requirements.
Conditionally Acceptable: New construction or development should be undertaken
only after a detailed analysis of the noise reduction requirements is made and needed
noise insulation features included in the design. Conventional construction, but with
closed windows and fresh air supply systems or air conditioning will normally suffice.
Normally Unacceptable: New construction or development should generally be
discouraged. If new construction or development does proceed, a detailed analysis of
the noise reduction requirements must be made and needed noise insulation features
included in the design.
Clearly Unacceptable: New construction or development should generally not be
undertaken
Guidelines such as these are used by local agencies for land use planning and provide the
basis for local noise thresholds. Frequently, local agencies include additional criteria to address
specific activities, duration, and specific periods and days of the week when certain noise
generating activities are permitted.
Results of Previous Environmental Impact Analyses
Construction and operation of the Carlsbad desalination facility was determined by the City of
Carlsbad to have no potential impact on noise levels or vibration. (City of Carlsbad 2006)
Construction of the three remaining facilities was determined to have a less than significant
impact on noise and vibration with mitigation. The Marin facility would temporarily increase
ambient noise levels during the construction period. This impact is considered significant and
unavoidable. (Marin Municipal Water District 2008) Mitigation used to reduce these impacts
includes limiting construction work to week day hours from 8:00 a.m. to 5:00 p.m. except in
those areas were nighttime construction is necessary to minimize congestion. Other mitigation
measures include equipping all internal combustion engines with intake and exhaust mufflers
recommended by manufacturers, locating stationary noise-generating construction equipment
far from noise-sensitive receptors, pre-drill foundation to reduce pile driving impacts, notify
residents and workers within 500 feet of pile driving activities of construction schedule, and
designating a noise disturbance coordinator responsible for responding to complaints about
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construction noise, with authority to implement additional noise reduction practices in response
to complaints. (Marin Municipal Water District 2008) Both the Huntington Beach and Santa
Cruz facility require similar mitigation measures to reduce construction related noise and
vibration impacts to less than significant.
Operation of the Huntington Beach facility could cause impacts related to noise that could be
potentially significant. (City of Huntington Beach 2010) To mitigate these potential impacts to
less than significant, the applicant will be required to perform an acoustical analysis of the
facility that identifies the sources of noise and associated magnitude and mitigation measures
including double walls, acoustic barriers, and baffles for inclusion in the final design. Stationary
sources must meet the City of Huntington Beach industrial noise standard at the property line.
Operation of the Santa Cruz facility was also determined to have significant noise related
impacts that could be mitigated to less than significant using an approach similar to that
incorporated in the Huntington Beach facility. (City of Santa Cruz and Soquel Creek Water
District 2013) Mitigation measures include sound-insulating building structures, noise control
enclosures, and acoustical barriers such as solid equipment screen walls. An acoustical
analysis is required to ensure all operations will meet maximum sound levels of 6 dBA above
local ambient for noise at the plant site; and 5 dBA above the local ambient for noise sources at
the pumping station, if in a residential area. (City of Santa Cruz and Soquel Creek Water
District 2013)
Impact Analysis
Construction of desalination facilities will require heavy construction equipment and other
activities that can generate noise levels exceeding local noise thresholds. Such impacts would
be of temporary duration. Impacts from noise and vibration associated with the construction
and operation of desalination facilities were similar between facilities and could be mitigated
with appropriate design features such as proper scheduling proper notification and sound
attenuating facility design. It is likely that other desalination facilities would have similar noise
impacts and required mitigation would also be similar.
12.1.13
Population and Housing
Desalination projects in general can cause significant impacts to population, growth, and need
for more housing if a project were to result in:





Induce substantial population growth in an area, either directly (for example, by
proposing new homes and businesses) or indirectly (for example, through extension of
roads or other infrastructure)
Displace substantial numbers of existing housing, necessitating the construction of
replacement housing elsewhere
Displace substantial numbers of people, necessitating the construction of replacement
housing elsewhere

Results of Previous Environmental Impact Analyses
Construction and operation of the Carlsbad desalination facility, Huntington Beach facility and
the Santa Cruz facility were all determined to have no potential impact on population and
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housing. (City of Carlsbad 2006; City of Huntington Beach 2010; City of Santa Cruz and Soquel
Creek Water District 2013) Construction and operation of the Marin desalination facility would
not directly induce substantial population growth in the area. However, the Desalination
Amendment would remove an obstacle to growth. Therefore the Desalination Amendment
would indirectly contribute to growth in the service area. (Marin Municipal Water District 2008)
Impact Analysis
The construction and operation of desalination facilities are unlikely to result in the displacement
of housing or people. Desalination facilities are typically constructed to provide an alternative
source of water for existing communities as replacement for existing but dwindling sources such
as local surface and groundwater sources. Thus location of these facilities is unlikely to directly
result in substantial population growth however; the existence of a reliable water supply could
induce more people to reside in the area where a reliable water supply is available. In addition
future desalination facilities may be constructed for the sole benefit of new development. As a
result, the construction and operation of desalination facilities may induce growth and housing
either directly or indirectly.
12.1.14
Public Services
Desalination projects in general can cause significant impacts to public services if a project were
to cause or result in: substantial adverse physical impacts associated with the provision of new
or physically altered governmental facilities, need for new or physically altered governmental
facilities, the construction of which could cause significant environmental impacts, in order to
maintain acceptable service ratios, response times or other performance objectives for any of
the public services:
o Fire protection
o Police protection
o Schools
o Parks
o Other public facilities
Results of Previous Environmental Impact Analyses
The City of Carlsbad did not identify any potentially significant impacts associated with Public
Services. (City of Carlsbad 2006) No significant impacts to services were identified for the
Huntington Beach facility. However the City of Huntington Beach identified service fees that
must be paid, including (City of Huntington Beach 2010):






Applicable School Mitigation fees
Traffic Impact fees
Wastewater Connection fee
Encroachment permit fees
Water Service Connection fees

In addition the applicant must comply with the City’s waste reduction and recycling program and
prepare a waste reduction plan for construction and operation as a condition of the grading
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permit. (City of Huntington Beach 2010) The Marin Municipal Water District did not identify any
significant impacts to Public Services associated with the construction or the operation of the
Marin Desalination facility. However, impacts were identified associated with traffic and
transportation (See section12.1.16) and Utilities and Service Systems described in section
12.1.17. (Marin Municipal Water District 2008)
Impact Analysis
The impact on communities affected by the construction and operation of future desalination
facilities is unknown. Although previous environmental analysis of potential impacts did not
identify significant impacts, the potential to induce growth as described in section 12.1.13
(above) in the affected water supply service area could potentially result in the need for
additional public services. Therefore, it is possible that significant impacts from the need for
public services may occur with implementation of a particular desalination facility, triggering the
need to impose mitigation measures. It is possible that some of these impacts could be
significant and unavoidable.
12.1.15
Recreation
Desalination projects in general can cause significant impacts to recreation if a project were to
result in:




Increase the use of existing neighborhood and regional parks or other recreational
facilities such that substantial physical deterioration of the facility would occur or be
accelerated?
Include recreational facilities or require the construction or expansion of recreational
facilities which might have an adverse physical effect on the environment?

Results of Previous Environmental Impact Analyses
Construction and operation of the Carlsbad, Huntington Beach and Santa Cruz desalination
facilities were not expected to result in potential impacts to recreation. (City of Carlsbad 2006;
City of Huntington Beach, 2010; City of Santa Cruz and Soquel Creek Water District 2013)
As described in section 12.1.10, construction of the Marin facility would result in the loss of
approximately 2 acres of open space land due to construction of a water storage tank (Marin
Municipal Water District 2008). As mitigation the City proposed to trade at a minimum mitigation
ratio of 1:1 land to offset the loss with a preference for land contiguous to other existing open
space. This impact was identified as less than significant with mitigation.
Impact Analysis
As discussed in sections 12.1.13 and 12.1.14, the potential increase in growth could result in
the use of and need for parks and recreational facilities. Therefore, it is possible that significant
impacts from the need for recreation facilities may occur with implementation of a particular
desalination facility, triggering the need to impose mitigation measures. It is possible that some
of these impacts could be significant and unavoidable.
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12.1.16
Transportation and Traffic
Desalination projects in general can have a significant impact on transportation and traffic if a
project were to:









Conflict with an applicable plan, ordinance or policy establishing measures of
effectiveness for the performance of the circulation system, taking into account all
modes of transportation including mass transit and non-motorized travel and relevant
components of the circulation system, including, but not limited to intersections, streets,
highways and freeways, pedestrian and bicycle paths, and mass transit
Conflict with an applicable congestion management program, including, but not limited to
level of service standards and travel demand measures, or other standards established
by the county congestion management agency for designated roads or highways
Result in a change in air traffic patterns, including either an increase in traffic levels or a
change in location that results in substantial safety risks
Substantially increase hazards due to a design feature (e.g., sharp curves or dangerous
intersections) or incompatible uses (e.g., farm equipment)
Result in inadequate emergency access
Conflict with adopted policies, plans, or programs regarding public transit, bicycle, or
pedestrian facilities, or otherwise decrease the performance or safety of such facilities

Results of Previous Environmental Impact Analyses
The Carlsbad facility was found to impact traffic during construction. (City of Carlsbad 2006)
These impacts would be mitigated through preparation and implementation of a detailed traffic
plan that includes:
 Signage, striping, flagging operations to ensure safe passage of motorists and
pedestrians through construction zones,
 Process to regularly coordinate construction schedules and locations with local
emergency service providers
 Alternate traffic routes published in a local newspaper
The City of Huntington Beach also identified impacts to traffic associated with construction on or
within roadways as a potential impact (City of Huntington Beach 2010) and required mitigation
similar to Carlsbad by requiring the development and implementation of an approved Traffic
Management Plan. During construction of the Marin facilities, work in road ways would conflict
with applicable adopted policies, plans, or programs supporting alternative transportation.
(Marin Municipal Water District 2008) Mitigation would consist of communication and
coordination with public transit agencies to avoid disruption of operations and identification of
alternative stops that would not be affected by pipeline work in roadways. These impacts were
determined to be less than significant with mitigation. (Marin Municipal Water District 2008)
The Santa Cruz facility would not have significant impacts on transportation or traffic. (City of
Santa Cruz and Soquel Creek Water District 2013)
Impact Analysis
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Transportation and traffic may be impacted during construction of desalination facilities.
Movement and transport of equipment onto the site and work on pipeline alignments in
roadways or right-of-ways may create significant delays that may not be avoidable. Many
coastal communities are densely populated and rely on a few highways such as Pacific Coast
Highway to connect coastal towns and cities. As these roads are already highly affected by
traffic during much of the year any disruption even short term can cause significant disruption
and delays. Therefore, it is possible that significant transportation and traffic impacts may occur
with implementation of a particular desalination facility, triggering the need to impose mitigation
measures. It is possible that some of these impacts could be significant and unavoidable.
12.1.17
Utilities and Service Systems
Desalination projects in general can cause significant impacts to utilities and service systems if
a project were to:
 Exceed wastewater treatment requirements of the applicable Regional Water Quality
Control Board
 Require or result in the construction of new water or wastewater treatment facilities or
expansion of existing facilities, the construction of which could cause significant
environmental effects
 Require or result in the construction of new storm water drainage facilities or expansion
of existing facilities, the construction of which could cause significant environmental
effects
 Have sufficient water supplies available to serve the project from existing entitlements
and resources, or are new or expanded entitlements needed
 Result in a determination by the wastewater treatment provider which serves or may
serve the project that it has adequate capacity to serve the project’s projected demand in
addition to the provider’s existing commitments
 Be served by a landfill with sufficient permitted capacity to accommodate the project’s
solid waste disposal needs
 Comply with federal, state, and local statutes and regulations related to solid waste
Results of Previous Environmental Impact Analyses
During construction of the Huntington Beach facility, excavation and installation of pipelines in
roadways may encounter underground utilities and service systems. (Huntington Beach 2010)
Prior to excavation and trenching geophysical surveys will be performed to delineate the trace of
buried utilities. This information will be incorporated into final plans. Where necessary, buried
utilities would be moved, capped and or removed as necessary for installation of the pipeline
under the direction of the City of Huntington Beach Department of Public Works. This impact
was determined to be less than significant after mitigation. (Huntington Beach 2010) The Marin
Municipal Water district did not identify any impacts associated with utilities or service systems.
An option considered for the Santa Cruz facility is the discharge of solids to the WWTP. To
ensure that the wastewater treatment system is not disrupted, the City and wastewater district
will establish design criteria for percent solids to control solids deposition in the wastewater
collection system and establish monitoring program to ensure that solids do not collect in the
system or create an upset within the WWTP. The design criteria and monitoring and
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maintenance procedures will be developed in conjunction with City Public Works Department.
This potential impact is considered less than significant with mitigation.
Impact Analysis
Although the analysis described above results in few significant impacts to utilities and service
systems, it is unlikely that all future facilities would result in similar impacts for the following
reasons. Design of the treatment systems’ components may place additional loads on
wastewater treatments systems for residual solids and membrane cleaning chemicals that could
exceed the capacity of the plant or cause a disruption of the treatment effectiveness. In
addition, the new source of water could result in an increase in usage that could result in an
increase in wastewater. Added hardscape and impermeable pavement can cause additional
burden on storm water treatment systems and conveyance systems. Solids generated from
desalination facilities require that landfills have available space to accommodate waste.
Therefore, it is possible that significant impacts to utilities and public service systems may occur
with implementation of a particular desalination facility, triggering the need to impose mitigation
measures. It is possible that some of these impacts could be significant and unavoidable.
12.1.18
Cumulative Impacts
Although the possibility of significant and unavoidable impacts may occur to several resource
topic areas, cumulative impacts at a regional scale are most likely to be significant for biological
resources, water quality, air quality, greenhouse gas emissions, population and housing and
transportation. As described in 12.1.4 and 12.1.9 it is likely that significant impacts to biological
resources and water quality may occur with implementation of a particular desalination facility,
therefore it triggers the need to impose mitigation measures. As described in section 12.1.7,
individual facilities can mitigate impacts associated with greenhouse gas emissions through the
purchase of carbon offsets to achieve carbon neutral operations. As described in section
12.1.13, the increased availability of water could result in increased growth within the facility
service area This increased availability of water would have a cumulative impact on population,
housing, traffic, transportation and services. Therefore, it is possible that significant cumulative
impacts may occur with implementation of a particular desalination facility, triggering the need to
impose mitigation measures. It is possible that some of these impacts could be significant and
unavoidable.

12.2 Projects Alternatives Considered
The preceding section provided an analysis of the types of impacts that might result from the
construction and operation of a particular desalination facility. That information was presented
for purposes of full disclosure in order to fully inform the decision-maker of the potential impacts
of desalination projects in general. However, as noted at the beginning of section 12, the State
Water Board’s Desalination Amendment does not approve, authorize, or otherwise support
through public agency contracts, grants, subsidies, loans, or other forms of assistance any
specific desalination project and the impacts described in section 12.1 are not directly or
indirectly created by the State Water Board’s action but serve as the environmental baseline for
the impact analysis of the proposed amendment. Potential impacts that could be caused by the
Desalination Amendment are discussed in section 12.4.

203

This section describes project alternatives considered in the analysis and the reasonably
foreseeable methods of compliance associated with each alternative, as required under the
State Water Board’s CEQA Regulations (California Code of Regulations, tit. 23, section 3777,
subdivision (b)(3)). The Desalination Amendment includes several options for seawater intake
and brine discharge. Which option a desalination facility may choose to comply with will depend
on a number of site specific factors that cannot be divined by the State Water Board at this step
in the environmental review process. For this analysis, the Desalination Amendment as
presented in Appendix A, represents Alternative 2 discussed below. The exact extent and
nature of these impacts will depend on the actual mix of compliance options chosen by the
particular desalination facility. As a result, the analysis in Section 12 is necessarily less detailed
and more qualitative. This is appropriate for a programmatic level CEQA analysis where site,
design, technology, and mitigation are not known..
Alternative 1 would consist of an amendment to the Ocean Plan that includes the same four
basic project elements as the Desalination Amendment (see section 4.2), but would more
explicitly direct the regional water boards in how to interpret the requirements of Porter Cologne
section 13142.5(b). Specifically, this alternative would require that new and expanded
desalination facilities draw seawater through subsurface intakes and discharge brine through
either commingling effluent, or through multiport diffusers capable of achieving a receiving water
limit of no more than 2 ppt above background salinity following completion of initial dilution.
Expanded facilities would be required to upgrade to subsurface intakes upon renewal of the
facility’s NPDES permit or as conditioned under their current permit. Existing desalination
facilities would not be required to upgrade to subsurface intakes until such time as they
expanded operations, though they would be required upon renewal of the facilities NPDES
permit to upgrade discharge technology as necessary to meet receiving water limits.
Other elements of Alternative 1 would be equivalent to the Desalination Amendment.
Specifically, Alternative 1 would direct the Regional boards to require an analysis of subsurface
conditions, marine aquatic resources, and receiving water quality to ensure the use of the best
available site, design, technology, and mitigation measures. The specific studies required by
Alternative 1 would be somewhat different from the Desalination Amendment, as very few to
none analyses would be required to evaluate intake related mortality. However, dischargers
would still need to evaluate the geology and hydrogeology for the purpose of providing a reliable
and consistent water supply for the desalination facility and to design an intake system that
would be most effective (e.g. vertical well, slant well, or infiltration gallery).
Alternative 1 would prohibit the discharge of brine through a diffuser in MPAs, SWQPAs, areas
of high biological productivity, or in areas where there are sensitive habitats and organisms,
including threatened and endangered species. Alternative 1 would also require studies to
establish a biological baseline for comparison with conditions after operation commences.
Finally, Alternative 1 would require desalination facilities to fully mitigate for all marine life
mortality associated with construction and operational activities. The mitigation requirements
would be the same as the Desalination Amendment and are discussed in detail in Section 8.5.
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Alternative 1 would result in construction of facilities that are similar to, but potentially of greater
complexity than would occur in absence of the amendment. Construction activities would
include drilling, excavating, installing subsurface intakes, tunneling or trenching a pipeline, and
constructing a diffuser at the point of discharge. These activities would require land and seabased heavy equipment in order to complete construction. During facility operation, monitoring
would be required of the effluent and receiving water to ensure the receiving water limit is met
and that marine aquatic resources are not affected. Periodic maintenance of the subsurface
intake and diffuser outfall would be necessary to ensure optimal performance and efficiency.
Maintenance could consist of surging or jetting with compressed air or water to remove fines
from well screens and chemical treatment to remove scale buildup.
This alternative is considered feasible and would result in the least intake and discharge related
aquatic life mortality. However, this alternative would not meet all project goals described in
section 4.3. Specifically, as noted in section 8.4, restricting desalination facilities to locations
where subsurface intakes are feasible would restrict available site alternatives, which could lead
to a facility that is overall less protective of marine life because it could preclude a project
proponent from considering the totality of site, design, technology or mitigation alternatives. As
a result, Alternative 1 would not meet the project goals of protecting water quality and related
beneficial uses of ocean waters, and providing desalination as an alternative to traditional water
supplies.
Alternative 2 (Proposed Project) would consist of an amendment to the Ocean Plan that
would allow greater flexibility in intake and discharge methods than identified in Alternative 1.
Facilities could use subsurface intakes, surface intakes screened and operated at low intake
velocities, or intakes using an alternative method to prevent entrainment so long as the
alternative method provides equivalent protection as provided by a screened, low flow intake.
With regards to brine discharge, this alternative would allow dilution through co-mingling with
another waste stream, discharge through a diffuser capable of achieving a receiving water limit
of no more than 2 ppt above background salinity following completion of initial dilution, or an
alternative disposal technology where it can be demonstrated that the technology provides a
comparable level of protection.
Under this alternative, a project proponent could choose to construct and operate a facility
equivalent to Alternative 1, in which case the project would also have equivalent impacts as
Alternative 1. It is possible that the project proponent could also choose new intake methods
and discharge technologies that have yet to be identified or developed and are therefore not
reasonably foreseeable. Any attempt to evaluate the impacts of these alternatives and
technologies would be speculative. However, once identified, these alternative methods and
technologies will be reviewed as part of the project specific CEQA efforts, and, in the case of
intakes, as part of the regional water boards’ 13142.5(b) determination. As a result, evaluation
of impacts associated with Alternative 2 will focus on facilities using surface intakes screened
and operated at low intake velocities, and waste discharge using either commingled effluent, or
through a diffuser capable of achieving a receiving water limit of no more than 2 ppt above
background salinity following completion of initial dilution. Under Alternative 2, screens intakes
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would require a slot opening sizes that could be as small as 0.5 or as large as 1 millimeter
depending on the final State Water Board decision.
Alternative 2 would prohibit the discharge of brine through a diffuser in MPAs, SWQPAs, areas
of high biological productivity, or in areas where there are sensitive habitats and organisms,
including threatened and endangered species. Alternative 2 would also require studies to
establish a biological baseline for comparison with conditions after operation commences.
Finally, Alternative 2 would require desalination facilities to fully mitigate for all marine life
mortality associated with construction and operational activities. The mitigation requirements
would be the same as the Desalination Amendment and are discussed in detail in Section 8.5.
As with Alternative 1, Alternative 2 would result in construction of facilities that are similar to, but
potentially of greater complexity than would occur in absence of the alternative. Onshore and
offshore construction would be necessary to install the surface water intake and outfall diffuser
or other intake method or discharge technology chosen. During facility operation, monitoring
would be required of the effluent and receiving water to ensure the receiving water limit is met
and that marine aquatic resources are not adversely affected. Periodic inspections and
maintenance of the surface intake screens, pipelines, and diffuser outfall would be necessary to
prevent fouling and ensure optimal performance and efficiency. These activities would
necessitate the need for support vessels and divers to survey and maintain both the intake
screens and the outfall diffuser. This alternative is considered feasible and meets all project
goals described in section 4.3.
Alternative 3 would consist of an amendment to the Ocean Plan that would provide sufficient
flexibility in how regional water boards could interpret Porter Cologne section 13142.5(b) to
allow for an open, uncontrolled intake and a simple large diameter outfall or channel. Regional
water boards would still be required to consider the best use of site, design, technology and
mitigation, and this alternative would require the same types of studies to determine most
suitable site location, define baseline biological conditions, and identify mitigation requirements.
Construction activities would take place for both intake and discharge, although the extent and
duration of construction would be limited in comparison to other alternatives as the intake and
outfall would be significantly less structurally complex. During facility operation, monitoring
would be required of the effluent and receiving water to ensure the receiving water limit is met
and that marine aquatic resources are not adversely affected. Under this alternative, periodic
maintenance of the surface intake, pipelines, and diffuser outfall would be necessary to prevent
fouling and ensure optimal performance and efficiency. Offshore maintenance would
necessitate the need for support vessels and divers to survey and maintain the intake and
outfall. This alternative is feasible and could result in fewer construction related impacts (see
12.4 below), but due to operational impacts (see 8.3 and 12.4), this alternative does not meet
the project goals of minimizing intake and mortality of all forms of marine life, and protecting
water quality and related beneficial uses of ocean waters.
Alternative 4 would consist of an amendment to the Ocean Plan that would be identical to
Alternative 2 except in regards to the formation of the receiving water limit. It would require the
same type of intake and discharge controls as Alternative 2 (Desalination Amendment) except
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that at discharge, the diffuser would need to be capable of achieving a receiving water limit of
no greater than 5 percent above natural background salinity upon completion of initial dilution.
Other project elements, such as the siting studies and mitigation requirements (e.g. fully
mitigate for all marine life mortality associated with the desalination facility) would be equivalent
to Alternative 2.
While this alternative is considered feasible, it does not meet the first project goal because it
would not provide a consistent statewide approach to protecting water quality. In most
locations, a 5 percent salinity range is roughly equivalent to 2 ppt. However, under Alternative
4, the actual receiving water limit would vary among facilities based on a facility’s natural
background salinity. When natural background salinity is higher, the receiving water limit for
salinity would allow a greater salinity range than when natural background salinity is lower. For
example if natural background salinity is 36 ppt a 5 percent receiving water limit would limit
salinity to 1.8 ppt above natural background salinity, whereas if natural background salinity is 32
ppt a facility would be held to a limit 1.6 ppt above natural background salinity. In areas where
natural background salinity exceeds 40 ppt, a 5 percent receiving water limit may not be
adequately protective of marine life and the regional water board would need to identify a site
specific receiving water limit of something less than 5%. In addition, it would not meet the goal
to support desalination as it could result in an overly restrictive receiving water limit in areas with
naturally low salinity.
Alternative 5 represents the “no project alternative.” Under this alternative there would be no
Desalination Amendment of the Ocean Plan to specifically address intakes and outfalls
associated with desalination facilities. This alternative would require the regional water boards
to continue preparing permits and certifications on a case by case basis for desalination
facilities that withdraw from and discharge into ocean waters without the benefit of a uniform
statewide approach for controlling potentially adverse impacts of seawater intakes and brine
discharges. Under this alternative the regional water boards could, based on the data and
information presented, adopt appropriate findings and require a permittee to take an action
consistent with either of the alternatives described above, some variation of each or
combination of alternatives. Although feasible, this alternative does not meet project goal No. 1
described in section 4.3.

12.3 Alternatives Considered But Not Analyzed
Several other alternatives were identified during the environmental review process but not
considered reasonably foreseeable or within the authority of this proposed rule-making action,
or do not meet the goals of the project as described in section 4.3. The alternatives considered
but not analyzed in detail in this document are described below.
Prohibition of discharge of desalination brine into ocean waters. Porter Cologne section
13243 provides that a “regional board, in a water quality control plan or in waste discharge
requirements, may specify certain conditions or areas where the discharge of waste, or certain
types of waste, will not be permitted.” As such, the State Water Board could choose to prohibit
discharges of desalination brine to the ocean. However, desalination represents a potentially
reliable alternative for many coastal communities faced with dwindling surface and groundwater
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supplies. The State Water Board is attempting in the Desalination Amendment to support
desalination as an available alternative while ensuring water quality and marine life are not
sacrificed as a result. Activities that could affect California’s waters “shall be regulated to attain
the highest water quality which is reasonable, considering all demands being made and to be
made on those waters and the total values involved, beneficial and detrimental, economic and
social, tangible and intangible” (§13000). Therefore, because this alternative does not meet any
of the goals presented in section 4.3, it was eliminated from detailed analysis.
Allow for desalination of ocean waters only after all water conservation strategies have
been implemented. This concept would authorize surface water intakes only after strict water
conservation efforts have been fully implemented and realized. Full implementation would
require maximum re-use and recycling of all wastewater, and implementing strict conservation
practices for all municipal domestic, agricultural and industrial users of fresh or potable water
supplies. This alternative was not considered for further analysis because this alternative would
require regulatory actions that are beyond the State Water Board authority and jurisdiction.

12.4 Analysis of Project Alternatives
As discussed at the beginning of section 12, section 12.4 analyzes the reasonably foreseeable
environmental impacts associated with the State Water Board’s Desalination Amendment and
project alternatives including reasonably foreseeable methods of compliance. The Desalination
Amendment only addresses specific aspects of the design, construction and operation of
desalination facilities, and does not approve, authorize, or otherwise support through public
agency contracts, grants, subsidies, loans, or other forms of assistance any specific
desalination project as a whole. As a result, the scope of the environmental analysis and types
of potential impacts are limited to only those directly or indirectly created by the State Water
Board’s action, as compared to a particular desalination facility and many of the impacts
described in section 12.1 will not be directly or indirectly created by the State Water Board’s
action. In addition, while the analyses in section 12.1 are quantitative and detailed, the
analyses in Section 12.4 are necessarily less detailed and more qualitative. This is appropriate
for a programmatic level CEQA analysis where site, design, technology, and mitigation are not
known. Since the project alternatives only describe activities related to the coastal and
nearshore intakes and outfalls, only those issues potentially affected are included in this
analysis of project alternatives. The State Water Board used the Environmental Checklist
required by its CEQA Regulations (Cal. Code Regs., Tit. 23, §3777; Appendix A) to identify
which impacts required specific evaluation (see Appendix B of this document). The issues
evaluated consist of the following:






Aesthetics
Air Quality
Biological Resources
Greenhouse Gas Emissions
Hydrology and Water Quality
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12.4.1 Aesthetics
Alternative 1 would not in itself directly cause or result in aesthetic impacts. Indirectly,
however, implementation of the alternative would require a permittee of a new or expanded
desalination facility to construct and operate subsurface intake structures and outfalls capable of
achieving the necessary dilution to meet the receiving water limit. Permanent infrastructure
would consist of pumps, power supply and piping necessary to move water from source to plant
and move waste (brines) from plant to outfall. The number, size and location of structures could
differ from facility to facility based on the amount of seawater intake and the design of the
subsurface intakes. However, it is reasonable to assume that power supply and piping would
be located below ground where any impact to aesthetics would be limited to temporary
construction impacts. Pumping stations could be either above ground, or below ground in
vaults. Any remaining infrastructure would likely be located within the footprint of the
desalination facility and have no aesthetic impact apart from that already discussed in section
12.1.1.
The impact of pump stations on aesthetics would depend on the type and size of the subsurface
intake structure. Pumping stations could be located in a central structure (as with a Ranney
Collector) or be distributed along the coastline. Likewise, the number of pump stations required
would depend on the type of intake structure and the limitation of the surrounding geology. As
noted in Section 8.3.2, vertical well intake structures would likely require approximately one well
head per one million gallon of production capacity. While the pump station required for a
vertical well could be relatively compact, it is reasonably foreseeable that numerous, distributed
pump stations would be required for larger facilities. A distributed system of vertical wells may
also require construction of access roads to maintain the pumps.
Installation of subsurface intakes would require onshore and offshore construction, excavation
and emplacement activities requiring heavy equipment working onshore and or offshore. The
State Water Board anticipates the duration of these aesthetic impacts would be short-term (e.g.
one to four months) during construction, as the infrastructure would typically be constructed
underground, onshore and near shore, and on the ocean floor offshore. Construction
equipment including excavators, backhoes, loaders, haul trucks, drill rigs and support vehicles
would be necessary for onshore activities. Barge or other vessel mounted dredging and pipe
laying equipment would be necessary for seaward activities. In public areas, construction
equipment would be secured within fenced secured staging areas when not in use or
transported offsite or secured at an appropriate anchorage.
Although it would be speculative to assess site specific aesthetic impacts associated with this
alternative, because of the possibility of substantial adverse effects on the scenic vistas within
the coast and the possibility of substantially degrading the existing visual character or quality of
a desalination project site and its surroundings, the impacts to aesthetic resources is considered
potentially significant.
Mitigation for aesthetic impacts from construction activities includes limiting construction to
spring, fall, and winter week-days to avoid disrupting recreational, pleasure boating or siteseeing activities associated with the summer tourist season. Permanent aesthetic impacts
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could be mitigated by requiring when feasible intake structures that allow for centralized
pumping stations. Alternatively, local permitting agencies could require pumping station be
installed in utility vaults or be sited outside of where public or recreational uses are anticipated
or in other in less sensitive areas. Residual impacts from these facilities are not expected to
change the visual character of the surrounding area and would be likely mitigated to less than
significance through compliance with Coastal Development permit issued by the California
Coastal Commission or Local Coastal Program. These permits have mitigation and monitoring
requirements as part of their own agency’s jurisdiction. While these requirements would likely
reduce the impacts to aesthetics to less than significant, these actions are outside of the
jurisdiction of the water boards to implement and enforce. Therefore, these impacts may be
significant and unavoidable.
Alternative 2 (Proposed Project) would consist of an amendment to the Ocean Plan that allows
a greater range of intake methods and discharge technologies than Alternative 1. As with
Alternative 1, Alternative 2 would not in itself directly cause or result in aesthetic impacts.
Indirectly, implementation of the alternative by a regional water board could require a permittee
to construct or modify a subsurface intake or a surface water intake near or offshore, and
construct outfalls capable of achieving the necessary dilution. In this case, impacts would be
similar to those described under Alternative 1 with minor differences. Under Alternative 2, a
project proponent could choose to construct and operate a facility equivalent to Alternative 1,
such as a subsurface intake, in which case the project would have equivalent impacts as
Alternative 1. However, if the facility operates with a screened surface water intake the required
pump stations would be more feasible to co-locate within the footprint of the desalination facility
where impacts would be the same as a general desalination facility (see section 12.1.1). As a
result, Alternative 2 would be less likely to have a substantial adverse effect on scenic vistas or
substantially degrade the character of quality of the site and its surroundings. Nevertheless,
Alternative 2 would not require colocation and it is it is reasonably forseeable that some facilities
may require separate pumping stations that could have an adverse impact to scenic vistas. In
addition, construction impacts also have a significant potential to cause temporary adverse
impacts to aesthetic resources. Available Mitigation would be the same as identified in
Alternative 1. While this mitigation would likely reduce the impacts to aesthetics to less than
significant, these required actions are outside of the jurisdiction of the water boards to
implement and enforce. Therefore, these impacts may be significant and unavoidable.
However, these impacts are outweighed by the overriding need to minimize intake and mortality
of aquatic life, minimize water quality impacts, and ensure that discharges do not impair
beneficial uses of waters of the state
Alternative 3 would consist of an amendment to the Ocean Plan that allows for an open
uncontrolled intake and a simple large diameter outfall or channel. This alternative relies on the
proposed receiving water limit to protect water quality from the effects of salinity on aquatic life
in the receiving water. This alternative would create short term impacts associated with
construction in the nearshore environment. However, similar to Alternative 1 and 2, much of the
infrastructure would be buried underground or laid on the ocean bottom. Exposed infrastructure
would also be similar to alternative 1 and 2. Available Mitigation would be the same as
identified in Alternative 1. While mitigation would likely reduce the impacts to aesthetics to less
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than significant, the required actions are outside of the jurisdiction of the water boards to
implement and enforce. Therefore, these impacts may be significant and unavoidable
Alternative 4 would consist of an amendment to the Ocean Plan that differs from Alternative 2
only in regards to the receiving water limit of no greater than 5 percent above background
salinity upon completion of initial dilution. While this alternative might require increased intake
of seawater or reduced production of freshwater in order to meet more restrictive discharge
limits, this would not significantly change the type or size of facilities required. As a result,
Aesthetic impacts, and potential mitigation would be equivalent to those described under
Alternative 2. While mitigation would likely reduce the impacts to aesthetics to less than
significant, the required actions are outside of the jurisdiction of the water boards to implement
and enforce. Therefore, these impacts may be significant and unavoidable
Alternative 5 represents the “no project alternative.” Under this alternative there would be no
amendment of the Ocean Plan to specifically address intakes and outfalls associated with
desalination facilities. Under this alternative, the regional water boards would take any
necessary action to comply with Porter Cologne sections 13142.5(b) and 13260 et seq. For
new discharges, a regional water board could require an open surface water intake, a screened
surface water intake or a subsurface intake. Similarly, a regional water board could require a
single large diameter outfall or a diffuser to rapidly mix the effluent through turbulent mixing.
Aesthetic impacts, and potential mitigation would be equivalent to those described under
Alternative 1 and 2. While mitigation would likely reduce the impacts to aesthetics to less than
significant, the required actions are outside of the jurisdiction of the water boards to implement
and enforce. Therefore, these impacts may be significant and unavoidable
12.4.2 Air Quality
Alternative 1 would consist of an amendment to the Ocean Plan that would require a
desalination facility to withdraw seawater through a subsurface intake, and discharge waste
brine through either a commingled effluent outfall, or through a diffuser capable of achieving a
receiving water limit of 2 ppt above background salinity following completion of initial dilution.
Under this alternative, adoption of the project alternative as an amendment to the Ocean Plan
would not in itself directly cause or result in air quality impacts. Indirectly, implementation of the
alternative, by a regional water board through the permitting process would require a permittee
to construct subsurface intake structures on shore and construct outfalls capable of achieving
the necessary dilution to meet the receiving water limit. Other aspects of the desalination
facility, and air emissions associated with the construction and operation of these facilities would
be unaffected by Alternative 1. As a result, the reasonably foreseeable air quality impacts are
limited to construction and operation of the intake and discharge structures.
Specific activities undertaken by a permittee will depend upon many site and situation-specific
factors that cannot be determined at this time but the impacts of Alternative 1 are expected to
be similar to those identified in section 12.1.3. Site-specific local weather conditions and
topography will also influence the dispersion of pollutants emitted during implementation of
Alternative 1. As a result, this discussion provides a qualitative analysis of potential impacts, as
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a quantitative analysis such as modeling of emissions and associated results would be
speculative.
Onshore and offshore construction related to the subsurface intake and either an outfall, or
diffuser could include excavation and emplacement activities requiring heavy equipment
working onshore and/or offshore. The State Water Board anticipates that the duration of these
activities would be short term (e.g one to four months). When building a subsurface intake more
landside construction along beaches could occur; however, those emissions could be offset by
the eliminating of the offshore component of construction related to the intake. Construction at
the facility may require less time and correspondingly result in lower emissions if the subsurface
intakes lower the need for multistage pretreatment systems. Construction equipment including
excavators, backhoes, loaders, haul trucks, rotary drill rigs and support vehicles may be
necessary for Alternative 1 land based construction activities. Barge or other vessel mounted
dredging and pipe laying equipment, tug boats and support vessels would be necessary for
seaward activities. Once construction of the project has been completed, the on-site activities
would be limited to periodic monitoring and inspection. Some maintenance requiring
construction or reconditioning would be necessary over the lifetime of an individual project,
though the duration and level of effort would be considerably less than the original construction.
Construction related air impacts for Alternative 1 predominantly result from two sources: fugitive
dust from surface disturbance activities; and exhaust emissions resulting from the use of
construction equipment (including, but not limited to: graders, dozers, back hoes, haul trucks,
stationary electricity generators, vessels and construction worker vehicles). One of the
pollutants of concern during construction is particulate matter, since PM10 is emitted as
windblown (fugitive) dust during surface disturbance and as exhaust of diesel fired construction
equipment (particularly as PM2.5). Other emissions of concern include architectural coating
products off - gassing (VOCs) and other sources of mobile source (on - road and off - road)
combustion (NOx, SOx, CO,PM10, PM2.5, and VOCs) associated with construction equipment. In
order to evaluate the specific air quality impact of emissions due to dredging, disposal, and
capping equipment, or other actions, the project proponent must identify the specific type of
equipment that will be used. Emissions from the equipment must be quantified and evaluated in
the context of local or regional significance thresholds established by the appropriate Air Quality
Management Districts where the project is located. Emissions have the potential to conflict with
or obstruct implementation of applicable air quality plans, as well as result in the cumulatively
considerable net increase of any criteria pollutant for which the project region is non-attainment
under an applicable federal or state ambient air quality standard. Therefore these exceedances
of air quality thresholds may be potentially significant.
Alternative 1 should not create significant impacts to air quality associated with the operation of
the facility. Any air quality impacts would be largely a function of power generation as described
in section 12.1.3. Additional electricity may be required for pumping the intake water and/or
pumping effluent through a diffuser at a rate that maximizes turbulent mixing. On average,
energy consumption associated with desalination ranges from 12,000-18,000 kWh/mgal for
withdrawing seawater into a facility. (Pacific Institute 2013b) Electricity required to pump
subsurface water from an estimated depth of 50 meters could require a 5 to 10 percent increase
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in electricity over open surface intakes. However, unlike a surface water intake, a subsurface
intake does not require a pretreatment process. Therefore, 13 percent of the energy
requirement for pretreatment is no longer needed, thus offsetting the 5-10 percent increase.
(Pacific Institute 2013b) As a result use of subsurface intakes would not substantially change
the power generation related to intake of seawater.
All air quality impacts anticipated from the construction of facilities compliant with the
requirements of Alternative 1 could be mitigated to less than significant by incorporating the
following practices into individual projects.









To minimize emissions from all internal combustion engines
o Where feasible, use equipment powered by sources that have lowest emissions, or
powered by electricity
o Utilize equipment with smallest engine size capable of completing project goals to
reduce overall emissions
o Minimize idling time and unnecessary operation of internal combustion engine
powered equipment
For diesel powered equipment
o Utilize diesel powered equipment meeting Tier 2 or higher emissions standards to
the maximum extent feasible.
o Utilize portable construction equipment registered with the States portable equipment
registration program
o Utilize low sulfur diesel fuel and minimize idle time
o Ensure all heavy duty diesel powered vehicles comply with state and federal
standards applicable at time of purchase.
o Utilize diesel oxidation catalyst and catalyzed diesel particulate filters or other
approved emission reduction retrofit devices installed on applicable construction
equipment used during individual projects.
To control dust emissions:
o Spray down construction sites with water or soil stabilizers
o Cover all hauling trucks
o Maintain adequate freeboard on haul trucks
o Limit vehicle speed in unpaved work areas
o Suspend work during periods of high wind or
o Install temporary windbreaks
o Use street sweeping to remove dust from paved roads during earth work
Monitor on-site air quality in relations to local agency and Air District standards and
mitigate impacts
Earthwork in areas known to contain naturally occurring asbestos.
o Relocate earthwork to avoid geologic material containing asbestos
o Develop asbestos dust mitigation plan in accordance with local air quality
management district requirements
o Spray down construction sites with water or soil stabilizers
o Pre-wet the ground to the depth of anticipated cuts;
o Suspend grading operations when wind speeds are high
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o
o

Apply water prior to any land clearing; or
Shake or wash wheels of vehicles leaving sites
Cover all exposed piles
While this mitigation would likely reduce the impacts to air quality to less than significant, these
required actions are outside of the jurisdiction of the water boards to implement and enforce.
Instead, mitigation would need to be identified and enforced by the local permitting agencies,
the California Air Resources Board and/or the local air district. Therefore, these impacts may be
significant and unavoidable.
Alternative 2 would consist of an amendment to the Ocean Plan that allows a greater range of
intake methods and discharge technologies than Alternative 1. Despite the greater range of
options, the reasonably foreseeable intake methods and discharge technologies would require
similar construction techniques and resulting air impacts related to construction as in Alternative
1. Air quality impacts associated with construction could be mitigated to less than significant by
implementing the construction related practices described for Alternative 1. Alternative 2 should
not create significant impacts to air quality associated with the operation of the facility. Any air
quality impacts would be largely a function of power generation as described in section 12.1.3.
As discussed in Alternative 1, any power savings from reduction in pumping energy
requirements would be offset by energy required for pretreatment.
Mitigation for construction impacts would be the same as alternative 1. While this mitigation
would likely reduce the impacts to air quality to less than significant, these required actions are
outside of the jurisdiction of the water boards to implement and enforce. Instead, mitigation
would need to be identified and enforced by the local permitting agencies, the California Air
Resources Board and/or the local air district. Therefore, these impacts may be significant and
unavoidable. However, these impacts are outweighed by the overriding need to minimize intake
and mortality of aquatic life, minimize water quality impacts, and ensure that discharges do not
impair beneficial uses of waters of the state
Alternative 3 would consist of an amendment to the Ocean Plan that allows for an open
uncontrolled intake and a simple large diameter outfall or channel. This alternative would be the
least complex alternative from a construction standpoint, and all reasonably foreseeable
desalination facilities would require at least the same level of construction activities and have
the same air quality impacts as described in 12.1.3. Operation of the facility would have no
significant impact for the reasons described in Alternatives 1 & 2. As a result, this alternative
would be less than significant.
Alternative 4 would consist of an amendment to the Ocean Plan that differs from Alternative 2
only in regards to the receiving water limit of 5 percent above background salinity following
completion of initial dilution. The same assumptions stated in Alternative 2 apply to this
Alternative, and therefore, we would conclude that these impacts may be significant and
unavoidable.
Alternative 5 represents the “no project alternative.” Under this alternative there would be no
amendment of the Ocean Plan to specifically address intakes and outfalls associated with
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desalination facilities. As a result, this alternative would result in no additional requirements that
would affect the construction and operation of a desalination facility. Air emissions would be the
same as would occur in absence of this policy. As a result, there would be no impact to Air
Quality from Alternative 5.
12.4.3 Biological Resources
Alternative 1 would not have direct effects on biological resources, but indirectly would require
new and expanded facilities to construct and operate subsurface intakes and multiport diffusers
capable of meeting the receiving water limit.
Impacts to biological resources associated with onshore and marine construction activities are
similar to those described in section 12.1.4, except that onshore impacts could be greater if a
facility used a distributed system of vertical wells that would require a larger facility footprint than
would occur in absence of Alternative 1. Marine construction impacts could be significantly
greater or less than would occur in absence of Alternative 1 depending on the type of intake
structure used. For example, as noted in 8.3.2, slant wells may have no impact on marine
habitat as construction may occur in areas uninhabited by marine organisms. Vertical beach
well intakes will have minimal on marine habitat as most construction activities will occur in
areas uninhabited by marine organisms. Whereas offshore infiltration galleries can require
complete substrate replacement and ongoing maintenance in order to ensure continued
longevity. In the case of expanded facilities, compliance with Alternative 1 may also require
decommissioning existing facilities which could result in additional impacts to the marine
environment.
Construction related impacts to biological resources are discussed in detail in Sections 12.1.4
and 8.3.2. Specifically those sections noted that construction activities could result in the
following potentially significant adverse impacts to biological resources:







Loss or modification of sensitive habitat including habitat for sensitive species identified
in table 12-10 and 12-11. Potentially affected habitat is also discussed in detail in
section 7.
Conversion of riparian or wetland habitat supporting a variety of resident and migratory
species
Disturbance or interference with fish migration patterns due to underwater pile-driving
noise during reconstruction facility infrastructure.
Adverse impacts to migratory bird nesting and feeding habitat
Disturbance of marine and onshore habitat through generation of noise and vibration.

During the operation of a desalination facility, a subsurface intake would have no impact on
biological resources because these intakes collect seawater from beneath the ocean floor or
from saturated sediments beneath a beach. As a result, under Alternative 1, neither
impingement nor entrainment would occur as a result of seawater intake. Nor would discharge
have a significant impact on biological resources because the brine would be discharged
through a diffuser to maximize turbulent mixing. In addition the discharge would need to meet
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the receiving water limit at the edge of the mixing zone. The proposed salinity objective of two
ppt above that which occurs naturally is protective of aquatic life based on studies conducted by
the Marine Pollution Studies Laboratory (Phillips et al. 2012) and a summary of previous studies
is presented by Roberts et al. 2010. This alternative is also consistent with the State Water
Board’s Expert Panel on impacts and effects of brine discharges (Roberts et al. 2012; Foster et
al. 2012 and 2013) recommendation for salinity.
The Expert Panel (Foster et al. 2013) did identify the discharge from multiport diffusers as a
potential cause of mortality to planktonic organisms near the discharge port. This mortality is
thought to be caused by shear stress as the organisms become entrained in the turbulent jet.
However, few detailed studies have been conducted to evaluate these effects under controlled
conditions. (Foster et al. 2013) Further, any potential impact from the discharge point would be
limited to within a few meters of the point of discharge since the discharge velocity is reduced
rapidly as the plumes cross-sectional area expands.
While site specific factors make any detailed analysis of required mitigation speculative,
mitigation for construction and operational impacts is generally expected to be similar to that
discussed in 12.1.4, which included:









commingling brine waste with other waste streams to dilute brine concentration to near
ambient
construction surveys,
relocation of impacted species
noise abatement
consultation with NOAA Fisheries and CDFW to identify seasonal work windows,
avoidance technology and required monitoring
obtaining Clean Water Act section 404 permit from the US Army Corp to Engineers to
mitigate for impacts to wetlands.
exclusion buffers and postponement of activities till after nests have been vacated.
avoidance or replacement of trees greater than a specific size and at a ratio agreed
upon with local permitting agencies.

Finally, Alternative 1 would require new or expanded desalination facilities to fully mitigate for all
marine life mortality associated with construction and operational activities. The mitigation
requirements would be the same as the Desalination Amendment and are discussed in detail in
Section 8.5. As supported by the review of currently planned projects (section 12.1.4),
mitigation would likely reduce the impacts to biological resources to less than significant,
however many of the required mitigation measures are outside of the jurisdiction of the water
boards. For example, the regional board can require desalination facilities to commingle brine,
establish enforceable conditions within 404 permits, and can require the mitigation for intake
and mortality described above. However, requiring construction surveys, construction buffers
and tree replacement are not under the jurisdiction of the water boards, and mitigation would be
enforced by the appropriate state or local permitting agency. Therefore, these impacts may be
significant and unavoidable.
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Alternative 2 would consist of an amendment to the Ocean Plan that allows for a greater range
of intake methods and discharge technologies than Alternative 1. As noted in section 12.2,
under this alternative, a proposed desalination facility could choose to construct and operate a
facility equivalent to Alternative 1, in which case the project would have equivalent impacts to
Alternative 1. Conversely, a proposed facility could choose new methods and technologies that
are not foreseeable at this time. In that case, impacts and mitigation are speculative and would
need to be evaluated during subsequent project specific CEQA evaluations. The rest of the
analysis for Alternative 2 will assume that the a proposed desalination facility would include the
construction and operation of a surface water intake designed to limit intake velocity to no
greater than 0.5 feet per second in combination with mesh screens having slot opening sizes
that could range from 0.5 to 1 millimeter. Based on the existing and planned facilities evaluated
in section 12.1, this slot size is likely to be significantly smaller than what would occur in
absence of the alternative. This difference will result in potentially significant construction and
operational impacts.
Impacts to biological resources associated with onshore and marine construction activities are
similar to those described in section 12.1.4 and 8.3.1, except that the smaller screen slot size
would likely require surface intakes to be larger or potentially more numerous than would occur
in absence of the alternative. This could increase the magnitude of construction impacts over
those identified in 12.1.4, though it would be speculative to try to quantify the increase. The
final size and number of intakes could differ based on which screen size the State Water Board
chooses to adopt. In the case of expanded facilities, compliance with Alternative 2 may also
require decommissioning existing facilities and constructing new facilities that meet the intake
and discharge requirements. However, given the added flexibility in facility design, this is less
likely than Alternative 1.
The construction related impacts identified in Sections 12.1.4 and 8.3.1 included the following
potentially significant adverse impacts to biological resources:







Loss or modification of sensitive habitat including habitat for sensitive species identified
in table 12-10 and 12-11. Potentially affected habitat is also discussed in detail in
section 7.
Conversion of riparian or wetland habitat supporting a variety of resident and migratory
species
Disturbance or interference with fish migration patterns due to underwater pile-driving
noise during reconstruction facility infrastructure.
Adverse impacts to nesting and feeding habitat
Disturbance of marine and onshore habitat through generation of noise and vibration.

With regard to operational impacts, U.S. EPA (2011) determined that an intake velocity of 0.5
feet per second, such as what would be required by Alternative 2, is less likely to harm fish that
are consequently able to detect and escape the physical pull of the intake at that intake velocity.
In the studies they reviewed, impingement was reduced by 96 percent at velocities of 0.5 feet
per second or less. This threshold has been applied in multiple federal regulations, including
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the Phase I 316(b) rule. Fine-mesh cylindrical wedgewire screens, such as what would be
required by Alternative 2, can reduce entrainment, preventing anything larger than the specified
slot size from passing through, though larger soft bodied organisms may be compressed and
pulled in as well. However, pass-through would depend on the plasticity of the organism as well
as intake velocity and slot size. Smaller planktonic organisms including early life stages of black
abalone a federally listed Threatened and Endangered species may not be protected from
entrainment by this alternative. There are more impingement and entrainment impacts
compared to Alternative 1 because Alternative 1 completely eliminates impingement and
entrainment by use of subsurface intakes.
As with Alternative 1, the discharge of waste brine is not expected to have a significant impact
on biological resources because the brine would be discharged through a diffuser to maximize
turbulent mixing. In addition the discharge would need to meet the receiving water limit at the
edge of the mixing zone. The proposed salinity objective of two ppt above that which occurs
naturally is protective of aquatic life based on studies conducted by the Marine Pollution Studies
Laboratory (Phillips et al. 2012) and a summary of previous studies is presented by Roberts et
al. 2010. This alternative is also consistent with the State Water Board’s Expert Panel on
impacts and effects of brine discharges (Roberts et al. 2012; Foster et al. 2012 and 2013)
recommendation for salinity.
Also as with Alternative 1, the Expert Panel (Foster et al. 2013) did identify the discharge from
high velocity multiport diffusers as a potential cause of mortality to planktonic organisms near
the discharge port. This mortality is thought to be caused by shear stress as the organisms
become entrained in the turbulent jet. However, few detailed studies have been conducted to
evaluate these effects under controlled conditions. (Foster et al. 2013) Further, any potential
impact from the discharge point would be limited to within a few meters of the point of discharge
since the discharge velocity is reduced rapidly as the plumes cross-sectional area expands.
While site specific factors make any detailed analysis of required mitigation speculative,
mitigation for construction and operational impacts is generally expected to be similar to that
discussed in 12.1.4, which included:









comingling brine waste with other waste streams to dilute brine concentration to near
ambient
construction surveys,
relocation of impacted species
noise abatement
consultation with NOAA Fisheries and CDFW to identify seasonal work windows,
avoidance technology and required monitoring
obtaining Clean Water Act section 404 permit from the US Army Corp to Engineers to
mitigate for impacts to wetlands.
exclusion buffers and postponement of activities till after nests have been vacated.
avoidance or replacement of trees greater than a specific size and at a ratio agreed
upon with local permitting agencies.
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Like Alternative 1, Alternative 2 would require new or expanded desalination facilities to fully
mitigate for all marine life mortality associated with construction and operational activities. The
mitigation requirements would be the same as the Desalination Amendment and are discussed
in detail in Section 8.5. As supported by the review of currently planned projects (section
12.1.4), mitigation would likely reduce the impacts to biological resources to less than
significant, however many of the required mitigation measures are outside of the jurisdiction of
the water boards. For example, the regional board can require desalination facilities to
comingle brine, establish enforceable conditions within 404 permits, and can require the
mitigation for intake and mortality described above. However, requiring construction surveys,
construction buffers and tree replacement are not under the jurisdiction of the water boards, and
mitigation would be enforced by the appropriate state or local permitting agency. Therefore,
these impacts may be significant and unavoidable. However, these impacts are outweighed by
the overriding need to minimize intake and mortality of aquatic life, minimize water quality
impacts, and ensure that discharges do not impair beneficial uses of waters of the state
Alternative 3 would consist of an amendment to the Ocean Plan that allows for an open
uncontrolled intake and a simple large diameter outfall or channel. This alternative would
eliminate impingement, but only by allowing unconstrained entrainment. A simple large
diameter outfall would provide little dilution of the effluent upon discharge. This incomplete
mixing of the effluent with the receiving water may cause salinity related stresses to biological
resources and sensitive habitats if located in close proximity to the discharge. These impacts
are similar in nature but much more severe than Alternatives 1 and 2 because there is no
control for intakes and no control for discharges in preventing marine life mortality. As with
Alternatives 1 and 2, this Alternative would include a requirement for full mitigation of intake and
mortality to marine resources and onshore resources. However, other construction and
operation impacts discussed in Alternatives 1 and 2 would still occur. These impacts may be
significant and unavoidable.
Alternative 4 is similar to Alternative 2 and only differs in the receiving water limit where the
difference between the plume and the natural salinity must not exceed 5 percent. Given the
natural range of salinity, between 33 and 34 ppt, a 5 percent does not differ significantly from
Alternative 2 and would provide similar impacts and require similar mitigation. As a result,
impacts from this alternative may be significant and unavoidable.
Alternative 5 represents the “no project alternative.” Under this alternative there would be no
amendment of the Ocean Plan to specifically address intakes and outfalls associated with
desalination facilities. As discussed previously, a regional water board would have the flexibility
to identify appropriate technologies to protect water quality from impacts associated with
desalination intakes and outfalls discharging brine. Under this alternative, a regional water
board could require an open intake and a simple large diameter outfall. Conversely, for new
discharges, a regional water board could also require open surface water intake, a screened
surface water intake or subsurface intake. While the former could have significant impacts on
biological resources through entrainment, impingement, and water quality impacts associated
with elevated salinity, the latter could result in impacts similar to that described under Alternative
1. Furthermore, this alternative doesn’t include a requirement for mitigation of marine
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resources, although the regional boards would still have the Porter Cologne section 13142.5(b)
requirement to make their own determinations and require the use of best available site, design,
technology, and mitigation measures to minimize the intake and mortality of all forms of marine
life. Impacts associated with brine discharge, as well as construction related impacts similar to
those identified in Alternative 1 may be significant and unavoidable.
12.4.4 Greenhouse Gas Emissions
Alternative 1 1 would consist of an amendment to the Ocean Plan that would require a
desalination facility to withdraw seawater through a subsurface intake, and discharge waste
brine through either a commingled effluent outfall, or through a diffuser capable of achieving a
receiving water limit of 2 ppt above background salinity following completion of initial dilution.
Under this alternative, adoption of the project alternative as an amendment to the Ocean Plan
would not in itself directly cause or result greenhouse gas emissions. Indirectly, implementation
of the alternative, by a regional water board through the permitting process would require a
permittee to operate subsurface intake structures on shore and outfalls capable of achieving the
necessary dilution to meet the receiving water limit. Other aspects of the desalination facility,
and greenhouse gas emissions associated with the construction and operation of these facilities
would be unaffected by Alternative 1. As a result, the reasonably foreseeable greenhouse gas
emissions are limited to construction and operation of the intake and discharge structures.
As described in 12.1.7, greenhouse gas emissions from the operation of a desalination facility
would be largely a function of power generation. Similar to the assessment of air quality in
Alternative 1(section 12.4.2), electricity required to pump subsurface water from an estimated
depth of 50 meters could require a 5 to 10 percent increase in electricity over open surface
intakes. However, this increase in pumping energy would be offset by a 13 percent reduction in
energy required for a pretreatment process. As a result use of subsurface intakes would not
substantially change the power generation related to intake of seawater.
Construction related greenhouse gas emissions for Alternative 1 would predominantly come
from exhaust emissions resulting from the use of construction equipment (including, but not
limited to: graders, dozers, back hoes, haul trucks, stationary electricity generators, vessels and
construction worker vehicles). These emissions may exceed local thresholds of significance.
Mitigation for greenhouse gas emissions would include the same activities as discussed in the
Air Quality impacts section (12.4.2). While this mitigation would likely reduce greenhouse gas
emissions to less than significant, these required actions are outside of the jurisdiction of the
water boards to implement and enforce. Instead, mitigation would need to be identified and
enforced by the local permitting agencies, the California Air Resources Board and/or the local
air district. Therefore, these impacts may be significant and unavoidable.
Alternative 2 would consist of an amendment to the Ocean Plan that allows a greater range of
intake methods and discharge technologies than Alternative 1. Despite the greater range of
options, the reasonably foreseeable intake methods and discharge technologies would require
similar construction techniques and resulting in similar greenhouse gas emissions related to
construction as in Alternative 1. Alternative 2 should not create significant impacts to air quality
associated with the operation of the facility. Any greenhouse gas emissions would be largely a
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function of power generation as described in section 12.1.3. As discussed in Alternative 1, any
power savings from reduction in pumping energy requirements would be offset by energy
required for pretreatment.
Mitigation for greenhouse gas emissions would include the same activities as discussed in the
Air Quality impacts section (12.4.2). While this mitigation would likely reduce greenhouse gas
emissions to less than significant, these required actions are outside of the jurisdiction of the
water boards to implement and enforce. Instead, mitigation would need to be identified and
enforced by the local permitting agencies, the California Air Resources Board and/or the local
air district. Therefore, these impacts may be significant and unavoidable. However, these
impacts are outweighed by the overriding need to minimize intake and mortality of aquatic life,
minimize water quality impacts, and ensure that discharges do not impair beneficial uses of
waters of the state
Alternative 3 would consist of an amendment to the Ocean Plan that allows for an open
uncontrolled intake and a simple large diameter outfall or channel. This alternative would be the
least complex alternative from a construction standpoint, and all reasonably foreseeable
desalination facilities would require at least the same level of construction activities and have
the same greenhouse gas emissions as described in 12.1.7. Operation of the facility would
have no significant impact for the reasons described in Alternatives 1 & 2. As a result, this
alternative would be less than significant.
Alternative 4 differs from Alternative 2 only in regard to the statement of the receiving water
limit. It would result in the same level of impacts described under Alternative 2 and resulting
impacts may be significant and unavoidable.
Alternative 5 represents the “no project alternative.” Under this alternative there would be no
amendment of the Ocean Plan to specifically address intakes and outfalls associated with
desalination facilities. As a result, this alternative would result in no additional requirements that
would affect the construction and operation of a desalination facility. Air emissions would be the
same as would occur in absence of this policy. As a result, there would be no increase in
greenhouse gas emissions Air Quality from Alternative 5.
12.4.5 Hydrology and Water Quality
Alternative 1 would have similar construction related impacts as those described in section
12.1.9. As such, it is unlikely that construction and operation of a coastal desalination facility
would alter the drainage of streams or rivers, place housing or structures within flood plain, or
redirect or impede flood waters, or expose people or structures to significant risk or loss due to
flooding. It is possible that a subsurface intake could cause or exacerbate saltwater intrusion
into freshwater wells, but it is unlikely that the regional water boards or other permitting
agencies would approve such a project. One important factor to consider would be the quality
and quantity of water to be pumped into the intake system. Another important factor to consider
is the yield required to meet the anticipated need and ability to maintain adequate flows over the
life of the project. If surface or subsurface potable water supplies are located nearby, they could
potentially be impacted by pumping from subsurface wells. Additional studies may be
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necessary to assess potential impacts under a range of pumping rates. If pumping from the
subsurface intakes has the potential to alter groundwater flow to freshwater aquifers and wells,
then the intake may need to either be relocated or flow rates reduced so existing aquifers are
not affected.
This alternative would not otherwise impact water quality as the alternative would require the
discharge of brine to the receiving water through a multiport diffuser to ensure the discharge
meets the receiving water limit of no more than 2 ppt above background salinity upon
completion of initial dilution. This limit was selected based on the results from the Brine Panel
and Granite Canyon studies, the Panel recommended that salinity should not be elevated over 5
percent or 2 ppt above natural background salinity. The Panel reported the salinity objective
should be based on the most sensitive species. Since salinity toxicity studies were not done for
all organisms in the California marine environment, the 2 ppt limit may be overly conservative
for some species, but not conservative enough for others. However, the majority of the studies
on elevated salinity showed effects were not seen below 2 to 3 ppt above natural salinity.
(Roberts et al. 2012) The intake of seawater and discharge of brine through a diffuser would be
prohibited within MPAs, SWQPAs, areas of high biological productivity, or in areas where there
are sensitive habitats and organisms, including threatened and endangered species. Studies
will be necessary to design diffusers that provide adequate dilution in the receiving water.
Biological and ecological studies will be required to provide a baseline prior to construction and
operation. The baseline would be used to develop mitigation for construction and operational
activities. This alternative would also require biological and ecological studies and monitoring to
address mitigation for impacts appropriately. Implementation of this alternative would have a
less than significant impact on water quality in comparison to baseline because mitigation will be
required to fully mitigate for impacts.
Alternative 2 would also have construction related impacts from foreseeable intake methods
and discharge technologies similar to Alternative 1 and those described in section 12.1.9. As
such, it is unlikely that construction and operation of a coastal desalination facility would alter
the drainage of streams or rivers, place housing or structures within flood plain, or redirect or
impede flood waters or expose people or structures to significant risk or loss due to flooding.
Operational impacts would also be similar to Alternative 1, except that the potential for seawater
intrusion would be absent from facilities that choose surface water intakes. Construction and
operation impacts from alternative intake methods and discharge technologies that are not yet
developed may have different impacts, but these impacts are not reasonably foreseeable and
would require additional project level CEQA review. Similar to Alternative 1, Alternative 2 would
have similar siting of the intake and outfalls to avoid impacts to sensitive species and habitats.
Like Alternative 1, this alternative would also require biological and ecological studies and
monitoring to address mitigation for impacts appropriately. This alternative will also require
mitigation for new or expanded facilities, therefore making this alternative result in a less than
significant impact to no impact on water quality for new or expanded facilities. Existing facilities
may have an area that extends 100 m from the discharge in which salinity could be elevated to
impact water quality; however, existing facilities have a very small discharge and would not
cause a significant impact. For all new, existing, and expanded facilities, mitigation is not
required for impacts occurring within the 100 m zone. Alternative 2 does not include mitigation
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for this impact for existing facilities; however, the impacts could be less than significant if
mitigation is incorporated.
Alternative 3 would consist of an amendment to the Ocean Plan that allows for an open
uncontrolled intake and a simple large diameter outfall or channel. Construction of this
alternative would have impacts no worse than Alternatives 1 and 2 and could actually have
fewer impacts as the facilities could be significantly less complex and correspondingly less
difficult to construct. However, under this alternative, there would be no requirement to ensure
effluent mixing sufficient to meet ambient salinity concentrations. Instead, desalination facilities
could discharge dense, non-buoyant plumes of high salinity water (i.e., above 2 ppt over natural
background salinity), which would adversely affect water quality as described in 8.6.
Specifically, such a plume could result in osmotic stress or shock, the potential formation of
hypoxic or anoxic zones, endocrine disruption, compromised immune function, acute or chronic
toxicity, and in extreme conditions, death for marine organisms. This alternative could result in
impaired water quality that would not be supportive of marine beneficial uses; therefore this
impact would be considered significant. Mitigation could include increasing the amount of intake
water to provide for sufficient flow augmentation to dilute the brine, but with an uncontrolled
intake, this would result in excess aquatic life mortality. Therefore, this alternative would have
significant, unavoidable impacts.
Alternative 4 differs from alternative 2 only in regards to the statement of the receiving water
limit. In most locations, a 5 percent salinity range is roughly equivalent to 2 ppt. However,
under Alternative 4, the actual receiving water limit would vary among facilities based on a
facility’s natural background salinity. When natural background salinity is higher, the receiving
water limit for salinity would allow a greater salinity range than when natural background salinity
is lower. For example if natural background salinity is 36 ppt a 5 percent receiving water limit
would limit salinity to 1.8 ppt above natural background salinity, whereas if natural background
salinity is 32 ppt a facility would be held to a limit 1.6 ppt above natural background salinity.
This alternative would result in the same level of impacts to hydrology and water quality
described under Alternative 2 and would be less than significant.
Alternative 5 is unlikely to alter the drainage of streams or rivers, place housing or structures
within flood plain, or redirect or impede flood waters or expose people or structures to significant
risk or loss due to flooding. However, under Alternative 5, the potential impacts to water quality
may vary and in some instances may be significant and unavoidable depending upon the
specific approaches employed by the regional water boards to protect water quality.
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STATE WATER RESOURCES CONTROL BOARD
RESOLUTION 2015-0033
AMENDMENT TO THE STATEWIDE WATER QUALITY CONTROL PLAN FOR THE OCEAN
WATERS OF CALIFORNIA ADDRESSING DESALINATION FACILITY INTAKES, BRINE
DISCHARGES, AND TO INCORPORATE OTHER NONSUBSTANTIVE CHANGES

WHEREAS:
1. The State Water Resources Control Board (State Water Board) adopted the California
Ocean Plan (Ocean Plan) in 1972 and revised it in 1978, 1983, 1988, 1990, 1997, 2001,
2005, 2009, and 2012.
2. California Water Code section 13142.5, subdivision (b) (hereafter Water Code section
13142.5(b)), adopted as part of the California Coastal Act of 1976, requires that any “new
or expanded coastal power plant or other industrial installation using seawater for
cooling, heating or industrial processing” must utilize “the best available site, design,
technology and mitigation measures feasible . . . to minimize the intake and mortality of
all forms of marine life.”
3. The operation and construction of desalination facilities can lead to marine life mortality
and harm to aquatic life beneficial uses. The withdrawal of seawater for the purpose of
desalination can result in the impingement and entrainment of marine life. If improperly
discharged by desalination facilities, brine may accumulate on the sea floor, adversely
affecting bottom-dwelling marine organisms. The State Water Board recognizes the
importance of protecting of all forms of marine life.
4. The Water Boards currently regulate brine discharges from desalination facilities
through Waste Discharge Requirements (WDR) and National Pollution Discharge
Elimination System (NPDES) permits. In addition, the Water Code section 13142.5(b)
requirements applying to seawater intakes have been implemented by regional water
quality control boards through provisions included in WDRs and NPDES permits on a
case-by-case basis. Currently, the Ocean Plan does not include provisions to protect
aquatic life from impacts associated with seawater intakes at locations that are not
State Water Quality Protection Areas. Additionally, the Ocean Plan lacks an objective
or receiving water limitation for elevated salinity levels in ocean waters.
5. On March 15, 2011, the State Water Board adopted the Ocean Plan Triennial Review
Work Plan (2011-2013) by Resolution 2011-0013 and directed State Water Board staff
to review high priority issues identified in the work plan, including desalination facilities
and their associated brine disposal, and to make recommendations for any necessary
changes to the Ocean Plan.
6. To address desalination facility seawater intakes, the State Water Board proposes an
amendment to the Ocean Plan, interpreting and applying Water Code section
13142.5(b) in establishing a consistent statewide analytic framework for the best
available site, design, technology, and mitigation measures feasible in order to minimize
intake and mortality of all forms of marine life. The Desalination Amendment will also
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establish a receiving water limitation for brine discharges from desalination facilities,
with the purpose of protecting beneficial uses. The State Water Board encourages
owners and operators of desalination facilities to design and operate facilities sustainably
whenever possible.
7. When making Water Code section 13142.5(b) determinations, the State Water Board
intends for the regional water boards to provide public trust protections, where feasible,
when considering whether to approve or not approve a desalination facility. The Water
Boards should exercise their public trust responsibilities to ensure environmental
protection for the benefit of present and future generations.
8. The State Water Board encourages the development of new and underutilized water
resources, including improved conservation and water use efficiency, conjunctive water
management (i.e., coordinated management of surface and groundwater), recycled
water, groundwater remediation, and brackish and seawater desalination. The State
Water Board encourages projects with multiple benefits that can help simultaneously
improve the environment, flood management, and water supply, such as storm water
capture. Seawater desalination is just one of several alternative water supply options
that should be considered when developing reliable water supplies. To be sustainable,
seawater desalination and other new and underutilized water resources must balance
the need to provide for public health and safety, to protect the environment, and to
support a stable economy. The State Water Board encourages local and regional
agencies to take a watershed approach to water management.
9. The State Water Board commissioned expert review panels and scientific studies to
provide information to support the development of the proposed Desalination
Amendment.
a. The State Water Board contracted with the Southern California Coastal Water
Research Project to commission an expert review panel on the impacts and effects
of brine discharges. On July 5, 2011, a public meeting was held in Sacramento to
solicit input regarding panel members and key desalination issues. The panel
released a draft report and solicited input from the public during a public meeting on
December 8-9, 2011. The panel submitted the final report with their findings and
recommendations to the State Water Board in February 2012.
b. The State Water Board contracted with Moss Landing Marine Laboratory to
commission an expert review panel on minimizing and mitigating intake impacts from
power plants and desalination facilities. During a public meeting on March 1, 2012,
the panel presented their recommendations, and the public asked questions and
provided comments on the panel’s draft report. The panel submitted the final report
with their findings and recommendations on March 14, 2012.
c. The State Water Board commissioned a salinity toxicity study through the Marine
Pollution Studies Laboratory at Granite Canyon. The study determined the
tolerance of seven Ocean Plan test species to various concentrations of hypersaline brine. The study’s results were described in the final report that was
submitted in July 2012.
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d. The State Water Board contracted with Moss Landing Marine Laboratory to
reconvene the expert review panel to address potential effects of discharge diffusers
on marine life and to provide an explanation of the mitigation “fee” approach for
entrainment impacts caused by surface intakes at desalination facilities. These
were issues raised at the January 30, 2013 stakeholder meeting at Moss Landing
Marine Laboratory. The panel submitted the final report with their findings and
recommendations on October 9, 2013.
10. The State Water Board held a number of stakeholder meetings and public workshops in
2011 through 2013, to provide an overview of key amendment issues and to receive
feedback on development of the proposed Desalination Amendment. Staff also
convened an interagency working group comprised of staff members from affected
regional water boards and state and federal agencies involved with regulating and
permitting desalination facilities in California. The interagency working group met seven
times between 2012 and 2015 to review and comment on the proposed Desalination
Amendment.
11. State Water Board staff held public scoping meetings, pursuant to the California
Environmental Quality Act (CEQA) (Pub. Resources Code section 21000 et seq.), on
June 26, 2007 in San Francisco and on March 30, 2012 in Sacramento.
12. The adoption or amendment of a water quality control plan is a regulatory program that
has been certified by the State’s Secretary for Natural Resources as exempt from the
CEQA requirements to prepare an Environmental Impact Report (EIR) or Negative
Declaration. (Cal. Code of Regs., tit. 14, sec. 15251, subd. (g)). Accordingly, the State
Water Board has prepared Substitute Environmental Documentation (SED) in lieu of an
EIR or Negative Declaration.
13. The State Water Board circulated the draft Desalination Amendment and supporting
draft Staff Report, including the draft SED dated July 3, 2014, for public comment on
July 3, 2014. The deadline for submission of written comments was 12:00 noon on
August 19, 2014.
14. The State Water Board held a public workshop on August 6, 2014 in Sacramento to
provide information and to answer questions from the public on the proposed
Desalination Amendment and the draft Staff Report, including the draft SED.
15. On August 19, 2014, the State Water Board conducted a public hearing to receive
comments from public agencies and members of the public on the proposed
Desalination Amendment and draft Staff Report, including the draft SED.
16. In developing, considering, and adopting the proposed Desalination Amendment, the
State Water Board complied with procedural requirements contained in the State Water
Board’s regulations for implementing the CEQA (23 Cal. Code Regs. § 3720-3780).
17. Thirty written public comment letters on the revised Desalination Amendment and
revised Staff Report, including the revised SED were timely submitted, and the State
Water Board provided written responses to those comments as well as to public
comments received during the workshop and public hearing.
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18. Based on the oral and written comments, the State Water Board revised the proposed
Desalination Amendment and draft Staff Report, including the draft SED. On
March 20, 2015, the State Water Board distributed and posted the proposed final
Desalination Amendment and proposed final Staff Report, including the proposed final
SED. The deadline for submission of written comments on changes to the proposed
Desalination Amendment and changes to the proposed final Staff Report, including the
proposed final SED, was April 9, 2015 at noon.
19. On March 20, 2015, the State Water Board provided notice to the public that the State
Water Board would consider adoption of the proposed final Desalination Amendment
and approval of the proposed final Staff Report, including the proposed final SED, at its
regularly scheduled meeting on May 6, 2015.
20. Seventeen written public comment letters on the revised Desalination Amendment and
revised Staff Report, including the revised SED, were timely submitted, and the State
Water Board provided written responses to those comments on April 24, 2015.
21. An initial change sheet was circulated on May 1, 2015. This Change Sheet #1 included
proposed changes to several sections of the April 24, 2015 draft Desalination
Amendment. A draft final Desalination Amendment showing all changes since
March 20, 2015, including changes in Change Sheet #1, was also circulated on
May 1, 2015. A second change sheet was circulated on May 4, 2015. The second
change sheet, Change Sheet #2, included additional changes for two sections that were
proposed to be revised in Change Sheet #1. The two sections in Change Sheet #2
replaced the corresponding sections in Change Sheet #1. A draft final Desalination
Amendment reflected all changes since March 20, 2015, including the revisions from
Change Sheet #1 and Change Sheet #2, and was circulated on May 5, 2015. The
May 5, 2015 draft final Desalination Amendment included no new changes, but was
provided to reflect all changes after March 20, 2015 in one document.
22. The proposed Desalination Amendment and final Staff Report, including the final SED,
satisfy the substantive requirements contained in the State Water Board’s regulations for
implementing the CEQA (23 Cal. Code Regs. § 3777 and 14 Cal Code of Regs. §
15250, 15251(g) and 15252).
a. The final Staff Report, including the final SED, contains a description of the project, a
completed environmental checklist, and an environmental analysis of any impacts
associated with the project; it identifies reasonably foreseeable methods of
compliance and analyzes potentially significant adverse environmental impacts
associated with methods of compliance and mitigation, where applicable.
b. The final SED consists of the draft Staff Report, including appendices, the proposed
final Staff Report, and written comments and responses to comments on the draft
Staff Report and the proposed Desalination Amendment.
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23. The final Staff Report, including the final SED identifies a number of alternatives to
adoption of the proposed Desalination Amendment, which included a no project
alternative and various other alternative provisions governing requirements for seawater
intakes and brine discharges. The State Water Board finds that these alternatives
would not meet all of the project objectives identified for the Desalination Amendment,
would unnecessarily restrict locations where desalination facilities may be built, would
result in unacceptable levels of intake and mortality of marine life, or may not otherwise
be adequately protective of marine life.
24. In accordance with California Code of Regulations, title 23, section 3777, subdivision
(b)(4), the State Water Board in the final Staff Report, including the final SED has
evaluated the potential environmental impacts of reasonably foreseeable methods of
compliance with the proposed Desalination Amendment. In addition, the State Water
Board has evaluated potential environmental impacts associated with the overall
construction and operation of desalination facilities in general. Although many of the
potentially significant impacts from desalination facilities in general would likely occur in
the absence of adoption of the Desalination Amendment, they are evaluated in the final
Staff Report, including the final SED, for the purposes of disclosure and to fully inform
decision-making. The potentially significant impacts from desalination facilities in
general are uncertain and site-specific in nature, and are more appropriately addressed
in a project-specific CEQA analysis.
25. The State Water Board has identified potentially significant indirect impacts to aesthetics
resulting from reasonably foreseeable methods of compliance with the proposed
Desalination Amendment. These impacts include visual impacts to scenic vistas from
construction activities related to installation of intake and outfall structures, as well as
permanent infrastructure needed to move source water to the plant and to transfer waste
from the facility to the outfall. The State Water Board has identified potential mitigation
measures available for these methods of compliance that may reduce or eliminate those
aesthetic impacts. These measures include limitations on the time of year when
construction occurs and ensuring that infrastructure is installed underground or outside
areas where public and recreational uses occur. However, for any specific site, it is
unknown what specific mitigation measures are available or the extent to which such
measures are capable of reducing impacts to a level that is less than significant, nor are
these measures within the authority of the State Water Board. Pursuant to title 14,
California Code of Regulations section 15091, subdivision (a)(2), the State Water Board
finds that such changes or alterations are within the responsibility and jurisdiction of
another public agency and are not within the authority of the State Water Board. Such
changes would be adopted by other public agencies or can and should be adopted by
such other agencies. Therefore, such impacts to aesthetics may be significant and
unavoidable.
26. The State Water Board has identified potentially significant indirect impacts to air quality
resulting from reasonably foreseeable methods of compliance with the proposed
Desalination Amendment. These impacts include short-term air emissions associated
with the construction activities related to installation of intake and outfall structures. Air
quality- related impacts include short-term air emissions that may conflict with or obstruct
implementation of an applicable air quality plan or may otherwise violate applicable air
quality standards. The State Water Board has identified potential mitigation measures
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available for these methods of compliance that may reduce or eliminate those air quality
impacts. These measures include use of low-emission equipment and practices, and
use of appropriate management practices during surface disturbance activities.
However, because the State Water Board does not have authority to require these
measures, there is uncertainty in the degree of mitigation implemented to reduce
potentially significant impacts. Pursuant to title 14, California Code of Regulations
section 15091, subdivision (a)(2), the State Water Board finds that such changes or
alterations are within the responsibility and jurisdiction of another public agency and are
not within the authority of the State Water Board. Such changes would be adopted by
such other agencies or can and should be adopted by such other agencies. Therefore,
such impacts to air quality may be significant and unavoidable.
27. The State Water Board has identified potentially significant indirect impacts to biological
resources resulting from reasonably foreseeable methods of compliance with the
proposed Desalination Amendment. These impacts from construction activities include:
impacts related to the installation of intake and outfall structures, including potential loss
or modification of sensitive habitat, conversion of riparian or wetland habitat supporting a
variety of resident and migratory species, disturbance or interference with fish migration
patterns, adverse impacts to migratory bird nesting and feeding habitat, and disturbance
of marine and onshore habitat through generation of noise and vibration. The State
Water Board has identified potential mitigation measures available for these methods of
compliance that may reduce or eliminate those impacts. These measures include:
construction surveys, relocation of impacted species, consultation with appropriate
agencies identify seasonal work windows, avoidance technology and required
monitoring, and obtaining appropriate permits. However, for any specific site, it is
unknown what specific mitigation measures are available or the extent to which such
measures are capable of reducing impacts to a level that is less than significant, nor are
these measures within the authority of the State Water Board. Pursuant to title 14,
California Code of Regulations section 15091, subdivision (a)(2), the State Water Board
finds that such changes or alterations are within the responsibility and jurisdiction of
another public agency and are not within the authority of the State Water Board. Such
changes would be adopted by such other agencies or can and should be adopted by
such other agencies. Therefore, such impacts to biological resources may be significant
and unavoidable.
28. The State Water Board has identified potentially significant indirect impacts from
greenhouse gas emissions resulting from reasonably foreseeable methods of
compliance with the proposed Desalination Amendment. These impacts resulting from
construction activities related to installation of intake and outfall structures include
exhaust emissions from equipment that may exceed local thresholds of significance.
The State Water Board has identified potential mitigation measures available for these
methods of compliance that may reduce or eliminate those impacts. These measures
include use of low-emission equipment and practices and use of appropriate
management practices. However, because the State Water Board does not have
authority to require these measures, there is uncertainty in the degree of mitigation
implemented to reduce potentially significant impacts. Pursuant to title 14, California
Code of Regulations section 15091, subdivision (a)(2), the State Water Board finds that
such changes or alterations are within the responsibility and jurisdiction of another public
agency and are not within the authority of the State Water Board. Such changes would
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be adopted by such other agencies or can and should be adopted by such other
agencies. Therefore, such impacts from greenhouse gas emissions may be significant
and unavoidable.
29. The State Water Board has identified potentially significant impacts to hydrology and
water quality resulting from reasonably foreseeable methods of compliance with the
proposed Desalination Amendment. These impacts include the potential for operation
of subsurface wells to cause or exacerbate saltwater intrusion into freshwater aquifers or
alter groundwater flow to freshwater aquifers and wells. Pursuant to express terms of
the Desalination Amendment, the feasibility determination for subsurface intakes will
entail analysis of issues that include hydrogeology. As a result, a proposed facility that
with apparent potential to result in such impacts is unlikely to be approved. However,
due to the site-specific nature of this determination, the potential for such impacts is
uncertain and is appropriately addressed more extensively in a project-specific CEQA
analysis. Regardless, the State Water Board has identified potential mitigation
measures available for these methods of compliance that may reduce or eliminate those
impacts in the event that these impacts nonetheless occur. These measures include
reducing pumping rate or potentially relocating wells. However, because the State
Water Board does not have authority to require these measures, there is uncertainty in
the degree of mitigation implemented to reduce potentially significant impacts. Pursuant
to title 14, California Code of Regulations section 15091, subdivision (a)(2), the State
Water Board finds that such changes or alterations are within the responsibility and
jurisdiction of another public agency and are not within the authority of the State Water
Board. Such changes would be adopted by such other agencies or can and should be
adopted or undertaken by such other agencies. Therefore, such impacts to hydrology
and water quality may be significant and unavoidable.
30. The State Water Board has duly considered the final Staff Report, including the final
SED, which identifies potentially significant and unavoidable impacts resulting from
adoption and implementation of the Desalination Amendment. Consistent with Public
Resources Code section 21081, subdivision (b), specific overriding economic, legal,
social, technological or other benefits outweigh the potentially unavoidable adverse
environmental impacts. The State Water Board makes this statement of overriding
considerations concerning the Desalination Amendment to explain why the benefits
override and outweigh any potentially unavoidable impacts. These benefits include
ensuring continued availability of an important alternative source of potable water while
providing consistency to regional water boards in permitting desalination facilities.
Desalination may provide a reliable alternative source of water as a supplement to more
traditional supplies to reduce uncertainty in times of drought. The Desalination
Amendment provides a statewide, coordinated and consistent approach to consideration
of new or expanded desalination facilities while protecting beneficial uses and minimizing
intake and mortality of all forms of marine life. The State Water Board finds that
potentially significant, unavoidable environmental impacts that may directly or indirectly
result from adoption of the Desalination Amendment are acceptable in light of the
benefits set forth above, and that each of the benefits constitute an overriding benefit
warranting approval of the Desalination Amendment, independent of the other benefits,
despite each and every potentially unavoidable impact.
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31. Pursuant to Health and Safety Code section 57004, the proposed Desalination
Amendment and draft Staff Report, including the draft SED, were subject to external
scientific peer review through an interagency agreement with the University of California.
Peer review was solicited on June 18, 2014 and was completed on September 17, 2014.
State Water Board staff revised the proposed Desalination Amendment and draft Staff
Report, including the draft SED, in response to comments provided by the peer
reviewers or provided written responses that explained the basis for not incorporating
other proposed changes.
32. New Ocean Plan section III.M.2(e)(1)(a) specifies a mitigation assessment methodology
developed based on the current state of science. As mitigation methodology evolves,
the State Water Board may propose further amendments to this plan to authorize
alternative mitigation assessment methods that assess intake and mortality of all forms
of marine life and can be used to determine the number of mitigation acres needed to
fully mitigate the impacts.
33. The plan amendment recognizes that, at this time, the commingling with wastewater is
the preferred brine discharge technology for dealing with brine discharges. The State
Water Board has adopted a state policy for water quality control that promotes the
development and use of recycled water. Generally, once wastewater is sufficiently
treated and can be distributed locally, then the plan amendment recognizes that the
commingling of treated wastewater with the brine discharge will no longer be the
preferred brine discharge technology.
34. The Desalination Amendment to the Ocean Plan does not become effective until
approved by the Office of Administrative Law (OAL) and the State Water Board has
paid the applicable fee established by the Department of Fish and Wildlife for an
environmental document adopted pursuant to a certified regulatory program as
required by the CEQA, section 21089(b).

THEREFORE BE IT RESOLVED THAT THE STATE WATER BOARD:
1.

Adopts the Desalination Amendment to the Ocean Plan.

2.

Approves the final Staff Report, including the final SED.

3.

Directs State Water Board staff to propose and pursue a Memorandum of Agreement with
the California Coastal Commission, California Department of Fish and Wildlife, and the
State Lands Commission to promote interagency collaboration for siting, design, mitigation,
and permitting of desalination facilities.

4.

Authorizes the Executive Director or designee to submit the Desalination Amendment to
OAL for review and approval.

5.

Directs the Executive Director or designee to make minor, non-substantive modifications to
the language of the Desalination Amendment, if during the OAL approval process, OAL
determines that such changes are needed for clarity or consistency, and to inform the State
Water Board of any such changes.
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6.

Directs State Water Board staff, upon approval by OAL, to file a Notice of Decision with the
Secretary for Natural Resources and transmit payment of the applicable fee as may be
required to the Department of Fish and Wildlife pursuant to Fish and Game Code section
711.4.
CERTIFICATION

The undersigned Clerk to the Board does hereby certify that the foregoing is a full, true, and
correct copy of a resolution duly and regularly adopted at a meeting of the State Water
Resources Control Board held on May 6, 2015.
AYE:

NAY:
ABSENT:
ABSTAIN:

Chair Felicia Marcus
Vice Chair Frances Spivy-Weber
Board Member Tam M. Doduc
Board Member Steven Moore
Board Member Dorene D’Adamo
None
None
None
Jeanine Townsend
Clerk to the Board
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STATE WATER RESOURCES CONTROL BOARD
RESOLUTION NO. 2012-0056
ADOPTING THE CALIFORNIA OCEAN PLAN AMENDMENT IMPLEMENTING STATE
WATER BOARD RESOLUTIONS 2010-0057 AND 2011-0013
REGARDING STATE WATER QUALITY PROTECTION AREAS AND MARINE
PROTECTED AREAS
WHEREAS:
1. The State Water Resources Control Board (State Water Board) adopted the
California Ocean Plan (Ocean Plan) in 1972 and revised it in 1978, 1983, 1988,
1990, 1997, 2001, 2005 and 2009.
2. The State Water Board is responsible for reviewing Ocean Plan water quality
standards and for modifying and adopting standards in accordance with Section
303 (c)(1) of the federal Clean Water Act and section 13170.2(b) of the California
Water Code.
3. On November 16, 2010, the State Water Board adopted Resolution No. 2010–
0057, Marine Protected Areas and State Water Quality Protection Areas. The
Resolution directed State Water Board staff to propose amendments to the Ocean
Plan to address designation of new State Water Quality Protection Areas and to
clarify requirements for existing discharges relative to Marine Protected Areas.
4. On March 15, 2011, the State Water Board adopted the Triennial Review Workplan
2011-2013, in Resolution No. 2011-0013, which included under Issue 1 direction to
staff to propose an amendment to the Ocean Plan addressing State Water Quality
Protection Areas and Marine Protected Areas.
5. On July 8, 2011, the State Water Board held a scoping meeting regarding
potential Ocean Plan Amendments to solicit input from public agencies and
members of the public on the scope and content of the substitute environmental
documentation to be prepared in support of the amendment.
6. On May 1, 2012, the State Water Board conducted a public hearing. Twenty- four
written public comments were received and reviewed. Staff considered comments
and input from Board Members and the public and drafted revisions to the
proposed amendments and draft SED, which were circulated on
February 28, 2012.
7. On August 22, 2012, the State Water Board conducted a public workshop to
consider changes proposed by staff in response to comments received. A written
comment period from July 31, 2012 through August 31, 2012, allowed for
submission of comments on the changes from the earlier draft documents.
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8. The Ocean Plan is clear that there shall not be degradation of marine communities
or other exceedances of water quality objectives due to waste discharges. This is
true for all near coastal ocean waters, regardless of whether a Marine Protected
Area is present. If sound scientific information becomes available demonstrating
that discharges are causing or contributing to the degradation of marine
communities, or causing or contributing to the exceedance of narrative or numeric
water quality objectives, then new or modified limitations or conditions may be
placed in the NPDES permit to provide protections for marine life, both inside and
outside of Marine Protected Areas.
9. The State Water Board prepared and circulated a draft Substitute Environmental
Document (SED) in accordance with the provisions of the California Environmental
Quality Act and title 14, California Code of Regulations section 15251(g) and in
compliance with State Water Board regulations governing certified regulatory
programs. (See Cal. Code Regs., tit. 23, § 3777) The SED consists of the draft SED
dated January 6, 2012, and updated on February 23 and July 25, 2012, and
responses to comments on the draft SED and the proposed project. Together, these
documents constitute the required environmental documentation under CEQA. (See
Cal. Code Regs., tit. 14, §§ 15250, 15252; Cal. Code of Regs., tit. 23, § 3777.)
10. The State Water Board has considered the SED, which analyzes the project,
alternatives to the project and reasonably foreseeable methods of compliance with
the proposed amendments and concludes that the project will not result in adverse
environmental impacts.
11. These amendments to the Ocean Plan do not become effective until approved by
the Office of Administrative Law (OAL).

THEREFORE BE IT RESOLVED THAT:
The State Water Board:
1. After considering the entire record, including oral comments at the public hearing,
adopts the State Water Quality Protection Areas and Marine Protected Areas
amendment to the Ocean Plan.
2. Approves the final SED, which includes the responses to comments, and directs
the Executive Director or designee to transmit the Notice of Decision to the
Secretary of Resources.
3. Authorizes the Executive Director or designee to submit the amended Ocean Plan
to OAL for review and approval.
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4.

Directs the Executive Director or designee to make minor, non-substantive
modifications to the language of the amendment, if OAL determines during its
approval process that such changes are needed, and inform the State Water
Board of any such changes.

CERTIFICATION
The undersigned Clerk to the Board does hereby certify that the foregoing is a full, true, and
correct copy of a resolution duly and regularly adopted at a meeting of the State Water
Resources Control Board held on October 16, 2012.
AYE:

NAY:
ABSENT:
ABSTAIN:

Chairman Charles R. Hoppin
Vice Chair Frances Spivy-Weber
Board Member Tam M. Doduc
Board Member Steven Moore
Board Member Felicia Marcus
None
None
None
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STATE WATER RESOURCES CONTROL BOARD
RESOLUTION NO. 2012-0057
ADOPTION OF THE CALIFORNIA OCEAN PLAN AMENDMENTS
REGARDING MODEL MONITORING, VESSEL DISCHARGES, AND NONSUBSTANTIVE CHANGES

WHEREAS:
1. The State Water Resources Control Board (State Water Board) adopted the
California Ocean Plan (Ocean Plan) in 1972 and revised it in 1978, 1983, 1988,
1990, 1997, 2001, 2005 and 2009.
2. The State Water Board is responsible for reviewing Ocean Plan water quality
standards and for modifying and adopting standards in accordance with Section
303 (c)(1) of the federal Clean Water Act and section 13170.2(b) of the California
Water Code.
3. On August 1, 8, and 15, of 2006, the State Water Board conducted public scoping
meetings in Santa Rosa, Los Angeles, and Monterey respectively to receive public
comments for potential revisions to the Ocean Plan.
4. On June 26, 2007, the State Water Board held a public scoping meeting in San
Francisco regarding potential Ocean Plan Amendments and solicited public
comments on the scope and content of the environmental information that the State
Water Board must consider.
5. On March 15, 2011, the State Water Board adopted the Ocean Plan Triennial
Review Work Plan for 2011-2013 by Resolution 2011-0013. The work plan
identifies issues for which further action is needed, including model monitoring,
vessel discharges, and non- substantive changes, which are addressed by the
proposed amendments to the Ocean Plan.
6. On November 1, 2011, the State Water Board conducted a public hearing for the
proposed amendments to the Ocean Plan. Public comments were received and
reviewed, and staff developed edits based on these comments.
7. On August 22, 2012, the State Water Board conducted a public workshop, where
the State Water Board solicited comments on staff edits to the proposed
amendments to the Ocean Plan related to model monitoring, vessel discharges and
non-substantive changes.
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8. The State Water Board prepared and circulated a draft Substitute Environmental
Document (SED) in accordance with the provisions of the California Environmental
Quality Act and title 14, California Code of Regulations section 15251(g) and in
compliance with State Water Board regulations governing certified regulatory
programs. (See Cal. Code Regs., tit. 23, § 3777) The SED consists of the draft SED
dated January 6, 2012, and updated on February 23 and July 25, 2012, and
responses to comments on the draft SED and the proposed project. Together,
these documents constitute the required environmental documentation under
CEQA. (See Cal. Code Regs., tit. 14, §§ 15250, 15252; Cal. Code of Regs., tit. 23,
§ 3777.)
9. The State Water Board has considered the SED, which analyzes the project,
alternative to the project and reasonably foreseeable methods of compliance with
the proposed amendments and concludes that the project will not result in adverse
environmental impacts.
10. These amendments to the Ocean Plan do not become affective until approved by
the Office of Administrative Law (OAL).

THEREFORE BE IT RESOLVED THAT:
The State Water Board:
1. After considering the entire record, including oral comments at the public hearing,
adopts the proposed amendments to the Ocean Plan regarding model monitoring,
vessel discharges and non-substantive administrative changes.
2. Approve the final SED, which includes the response to comments and directs the
Executive Director or designee to transmit the Notice of Decision to the Secretary of
Resources.
3. Authorizes the Executive Director or designee to submit the amended Ocean Plan
to OAL for review and approval.
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4. Directs the Executive Director or designee to make minor, non-substantive
modifications to the language of the Policy, if during the OAL approval process, OAL
determines that such changes are needed for clarity or consistency, and inform the
State Water Board of any changes.

CERTIFICATION
The undersigned Clerk to the Board does hereby certify that the foregoing is a full, true, and
correct copy of a resolution duly and regularly adopted at a meeting of the State Water
Resources Control Board held on October 16, 2012.
AYE:

NAY:
ABSENT:
ABSTAIN:

Chairman Charles R. Hoppin
Vice Chair Frances Spivy-Weber
Board Member Tam M. Doduc
Board Member Steven Moore
Board Member Felicia Marcus
None
None
None
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CALIFORNIA OCEAN PLAN
WATER QUALITY CONTROL PLAN FOR
OCEAN WATERS OF CALIFORNIA

INTRODUCTION
A.

Purpose and Authority
1.

B.

In furtherance of legislative policy set forth in Ssection 13000 of Division 7 of the
California Water Code (CWC) (Stats. 1969, Chap. 482) pursuant to the authority
contained in Ssection 13170 and 13170.2 (Stats. 1971, Chap. 1288) the State Water
Resources Control Board (State Water Board) hereby finds and declares that
protection of the quality of the ocean* waters for use and enjoyment by the people of
the State requires control of the discharge of waste* to ocean* waters and control of
the intake of seawater* in accordance with the provisions contained herein. The
Board finds further that this plan shall be reviewed at least every three years to
guarantee that the current standards are adequate and are not allowing degradation*
to marine species or posing a threat to public health.

Principles
1.

Harmony Among Water Quality Control Plans and Policies.
a. In the adoption and amendment of water quality control plans, it is the intent of this
Board that each plan will provide for the attainment and maintenance of the water
quality standards of downstream waters.*
b. To the extent there is a conflict between a provision of this plan and a provision of
another statewide plan or policy, or a regional water quality control plan (basin
plan), the more stringent provision shall apply except where pursuant to chapter
III.J of this Plan, the State Water Board has approved an exception to the Plan
requirements, and except in chapter III.M, in which the provisions of this plan shall
govern.

C. Applicability
1.

This plan is applicable, in its entirety, to point source discharges to the ocean*.*
Nonpoint sources of waste* discharges to the ocean* are subject to Chapter I
Beneficial Uses, Chapter II - WATER QUALITY OBJECTIVES (wherein compliance
with water quality objectives shall, in all cases, be determined by direct measurements
in the receiving waters*) and Chapter III - PROGRAM OF IMPLEMENTATION Parts
A.2, D, E, and I.

2.

This plan is not applicable to discharges to enclosed* bays and estuaries* or inland
waters or the control of dredged* material.*

3.

Provisions regulating the thermal aspects of waste* discharged to the ocean* are set
forth in the Water Quality Control Plan for the Control of Temperature in the Coastal
and Interstate Waters and Enclosed* Bays and Estuaries* of California.

-2-

4.

Provisions regulating the intake of seawater* for desalination facilities* are established
pursuant to the authority contained in section 13142.5, subdivision (b) of the California
Water Code (Stats. 1976, Chap. 1330).

5.

Within this Plan, references to the State Board or State Water Board shall mean the
State Water Resources Control Board. References to a Regional Board or Regional
Water Board shall mean a California Regional Water Quality Control Board.
References to the Environmental Protection Agency, USEPA, or EPA shall mean the
federal Environmental Protection Agency.

_____________________________
* See Appendix I for definition of terms.

20125 Ocean Plan

-3-

I.
A.

BENEFICIAL USES
The beneficial uses of the ocean* waters of the State that shall be protected include
industrial water supply; water contact and non-contact recreation, including aesthetic
enjoyment; navigation; commercial and sport fishing; mariculture*; preservation and
enhancement of designated Areas* of Special Biological Significance (ASBS); rare and
endangered species; marine habitat; fish migration; fish spawning and shellfish* harvesting.

_____________________________
* See Appendix I for definition of terms.
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A.

B.

WATER QUALITY OBJECTIVES
General Provisions
1.

This chapter sets forth limits or levels of water quality characteristics for ocean* waters
to ensure the reasonable protection of beneficial uses and the prevention of nuisance.
The discharge of waste* shall not cause violation of these objectives.

2.

The Water Quality Objectives and Effluent Limitations are defined by a statistical
distribution when appropriate. This method recognizes the normally occurring
variations in treatment efficiency and sampling and analytical techniques and does not
condone poor operating practices.

3.

Compliance with the water quality objectives of this chapter shall be determined from
samples collected at stations representative of the area within the waste* field where
initial* dilution is completed.

Bacterial Characteristics
1.

Water-Contact Standards
Both the State Water Board and the California Department of Public Health (CDPH)
have established standards to protect water contact recreation in coastal waters from
bacterial contamination. Subsection a of this section contains bacterial objectives
adopted by the State Water Board for ocean* waters used for water contact recreation.
Subsection b describes the bacteriological standards adopted by CDPH for coastal
waters adjacent to public beaches and public water contact sports areas in ocean
waters.
a. State Water Board Water-Contact Standards
(1)

Within a zone bounded by the shoreline and a distance of 1,000 feet from the
shoreline or the 30-foot depth contour, whichever is further from the shoreline,
and in areas outside this zone used for water contact sports, as determined by
the Regional Board (i.e., waters designated as REC-1), but including all kelp*
beds,* the following bacterial objectives shall be maintained throughout the
water column:
30-day Geometric Mean – The following standards are based on the
geometric mean of the five most recent samples from each site:
i. Total coliform density shall not exceed 1,000 per 100 mL;
ii. Fecal coliform density shall not exceed 200 per 100 mL; and
iii. Enterococcus density shall not exceed 35 per 100 mL.
Single Sample Maximum:
i. Total coliform density shall not exceed 10,000 per 100 mL;
ii. Fecal coliform density shall not exceed 400 per 100 mL;
iii. Enterococcus density shall not exceed 104 per 100 mL; and

_____________________________
* See Appendix I for definition of terms.
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-5iv. Total coliform density shall not exceed 1,000 per 100 mL when the fecal
coliform/total coliform ratio exceeds 0.1.
(2) The “Initial* Dilution* Zone” of wastewater outfalls shall be excluded from
designation as "kelp* beds*” for purposes of bacterial standards, and Regional
Boards should recommend extension of such exclusion zone where warranted
to the State Water Board (for consideration under Cchapter III.J.). Adventitious
assemblages of kelp plants on waste discharge structures (e.g., outfall pipes
and multiport diffusers*) do not constitute kelp* beds* for purposes of bacterial
standards.
b. CDPH Standards
CDPH has established minimum protective bacteriological standards for coastal
waters adjacent to public beaches and for public water-contact sports areas in
ocean* waters. These standards are found in the California Code of Regulations,
title 17, section 7958, and they are identical to the objectives contained in
subsection a. above. When a public beach or public water-contact sports area fails
to meet these standards, CDPH or the local public health officer may post with
warning signs or otherwise restrict use of the public beach or public water-contact
sports area until the standards are met. The CDPH regulations impose more
frequent monitoring and more stringent posting and closure requirements on
certain high-use public beaches that are located adjacent to a storm drain that
flows in the summer.
For beaches not covered under AB 411 regulations, CDPH imposes the same
standards as contained in Title 17 and requires weekly sampling but allows the
county health officer more discretion in making posting and closure decisions.

2.

Shellfish* Harvesting Standards
a. At all areas where shellfish* may be harvested for human consumption, as
determined by the Regional Board, the following bacterial objectives shall be
maintained throughout the water column:
(1) The median total coliform density shall not exceed 70 per 100 mL, and not
more than 10 percent of the samples shall exceed 230 per 100 mL.

C. Physical Characteristics
1.

Floating particulates and grease and oil shall not be visible.

2.

The discharge of waste* shall not cause aesthetically undesirable discoloration of the
ocean* surface.

3.

Natural* light* shall not be significantly* reduced at any point outside the initial* dilution
zone as the result of the discharge of waste*.*

_____________________________
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The rate of deposition of inert solids and the characteristics of inert solids in ocean*
sediments shall not be changed such that benthic communities are degraded*.*

D. Chemical Characteristics
1.

The dissolved oxygen concentration shall not at any time be depressed more than
10 percent from that which occurs naturally, as the result of the discharge of oxygen
demanding waste* materials.*

2.

The pH shall not be changed at any time more than 0.2 units from that which occurs
naturally.

3.

The dissolved sulfide concentration of waters in and near sediments shall not be
significantly* increased above that present under natural conditions.

4.

The concentration of substances set forth in Cchapter II, Table 1, in marine sediments
shall not be increased to levels which would degrade* indigenous biota.

5.

The concentration of organic materials* in marine sediments shall not be increased to
levels that would degrade* marine life.

6.

Nutrient materials* shall not cause objectionable aquatic growths or degrade*
indigenous biota.

7.

Numerical Water Quality Objectives
a.

Table 1 water quality objectives apply to all discharges within the jurisdiction of this
Plan. Unless otherwise specified, all metal concentrations are expressed as total
recoverable concentrations.

b.

Table 1 Water Quality Objectives

_____________________________
* See Appendix I for definition of terms.
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TABLE 1 (formerly TABLE B)
WATER QUALITY OBJECTIVES
Limiting Concentrations
Units of

6-Month

Daily

Instantaneous

Measurement

Median

Maximum

Maximum

OBJECTIVES FOR PROTECTION OF MARINE AQUATIC LIFE
Arsenic
Cadmium

µg/L
µg/L

8.
1.

32.
4.

80.
10.

Chromium (Hexavalent)

(see below, a)
µg/L
2.
8.
20.
Copper
µg/L
3.
12.
30.
Lead
µg/L
2.
8.
20.
Mercury
µg/L
0.04
0.16
0.4
Nickel
µg/L
5.
20.
50.
Selenium
µg/L
15.
60.
150.
Silver
µg/L
0.7
2.8
7.
Zinc
µg/L
20.
80.
200.
Cyanide
(see below, b)
µg/L
1.
4.
10.
Total Chlorine Residual
µg/L
2.
8.
60.
(For intermittent chlorine
sources see below, c)
Ammonia
µg/L
600.
2400.
6000.
(expressed as nitrogen)
Acute* Toxicity
TUa
N/A
0.3
N/A
Chronic* Toxicity
TUc
N/A
1.
N/A
Phenolic Compounds
(non-chlorinated)
µg/L
30.
120.
300.
Chlorinated Phenolics
µg/L
1.
4.
10.
Endosulfan*
µg/L
0.009
0.018
0.027
Endrin
µg/L
0.002
0.004
0.006
HCH*
µg/L
0.004
0.008
0.012
Radioactivity
Not to exceed limits specified in Title 17, Division 1, Chapter 5,
Subchapter 4, Group 3, Article 3, Ssection 30253 of the California Code
of Regulations. Reference to Ssection 30253 is prospective, including
future changes to any incorporated provisions of federal law, as the
changes take effect.

_____________________________
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30-day Average (µg/L)

Chemical

Decimal Notation

Scientific Notation

OBJECTIVES FOR PROTECTION OF HUMAN HEALTH – NONCARCINOGENS
acrolein
antimony
bis(2-chloroethoxy) methane
bis(2-chloroisopropyl) ether
chlorobenzene
chromium (III)
di-n-butyl phthalate
dichlorobenzenes*
diethyl phthalate
dimethyl phthalate
4,6-dinitro-2-methylphenol
2,4-dinitrophenol
ethylbenzene
fluoranthene
hexachlorocyclopentadiene
nitrobenzene
thallium
toluene
tributyltin
1,1,1-trichloroethane

220.
1,200.
4.4
1,200.
570.
190,000.
3,500.
5,100.
33,000.
820,000.
220.
4.0
4,100.
15.
58.
4.9
2.
85,000.
0.0014
540,000.

2.2 x 102
1.2 x 103
4.4 x 100
1.2 x 103
5.7 x 102
1.9 x 105
3.5 x 103
5.1 x 103
3.3 x 104
8.2 x 105
2.2 x 102
4.0 x 100
4.1 x 103
1.5 x 101
5.8 x 101
4.9 x 100
2. x 100
8.5 x 104
1.4 x 10-3
5.4 x 105

OBJECTIVES FOR PROTECTION OF HUMAN HEALTH – CARCINOGENS
acrylonitrile
aldrin
benzene
benzidine
beryllium
bis(2-chloroethyl) ether
bis(2-ethylhexyl) phthalate
carbon tetrachloride
chlordane*
chlorodibromomethane

_____________________________
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0.10
0.000022
5.9
0.000069
0.033
0.045
3.5
0.90
0.000023
8.6

1.0 x 10-1
2.2 x 10-5
5.9 x 100
6.9 x 10-5
3.3 x 10-2
4.5 x 10-2
3.5 x 100
9.0 x 10-1
2.3 x 10-5
8.6 x 100

-9TABLE 1 (formerly TABLE B) Continued
30-day Average (µg/L)

Chemical

Decimal Notation

Scientific Notation

OBJECTIVES FOR PROTECTION OF HUMAN HEALTH – CARCINOGENS
chloroform
DDT*
1,4-dichlorobenzene
3,3’-dichlorobenzidine
1,2-dichloroethane
1,1-dichloroethylene
dichlorobromomethane
dichloromethane
1,3-dichloropropene
dieldrin
2,4-dinitrotoluene
1,2-diphenylhydrazine
halomethanes*
heptachlor
heptachlor epoxide
hexachlorobenzene
hexachlorobutadiene
hexachloroethane
isophorone
N-nitrosodimethylamine
N-nitrosodi-N-propylamine
N-nitrosodiphenylamine
PAHs*
PCBs*
TCDD equivalents*
1,1,2,2-tetrachloroethane
tetrachloroethylene
toxaphene
trichloroethylene
1,1,2-trichloroethane
2,4,6-trichlorophenol
vinyl chloride

_____________________________
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130.
0.00017
18.
0.0081
28.
0.9
6.2
450.
8.9
0.00004
2.6
0.16
130.
0.00005
0.00002
0.00021
14.
2.5
730.
7.3
0.38
2.5
0.0088
0.000019
0.0000000039
2.3
2.0
0.00021
27.
9.4
0.29
36.

1.3 x 102
1.7 x 10-4
1.8 x 101
8.1 x 10-3
2.8 x 101
9 x 10-1
6.2 x 100
4.5 x 102
8.9 x 100
4.0 x 10-5
2.6 x 100
1.6 x 10-1
1.3 x 102
5 x 10-5
2 x 10-5
2.1 x 10-4
1.4 x 101
2.5 x 100
7.3 x 102
7.3 x 100
3.8 x 10-1
2.5 x 100
8.8 x 10-3
1.9 x 10-5
3.9 x 10-9
2.3 x 100
2.0 x 100
2.1 x 10-4
2.7 x 101
9.4 x 100
2.9 x 10-1
3.6 x 101

-10Table 1 Notes:
a)

Dischargers may at their option meet this objective as a total chromium objective.

b)

If a discharger can demonstrate to the satisfaction of the Regional Water Board
(subject to EPA approval) that an analytical method is available to reliably distinguish
between strongly and weakly complexed cyanide, effluent limitations for cyanide may
be met by the combined measurement of free cyanide, simple alkali metal cyanides,
and weakly complexed organometallic cyanide complexes. In order for the analytical
method to be acceptable, the recovery of free cyanide from metal complexes must be
comparable to that achieved by the approved method in 40 CFR PART 136, as revised
May 14, 1999.

c)

Water quality objectives for total chlorine residual applying to intermittent discharges
not exceeding two hours, shall be determined through the use of the following
equation:
log y = -0.43 (log x) + 1.8
where: y = the water quality objective (in µg/L) to apply when chlorine is being
discharged;
x = the duration of uninterrupted chlorine discharge in minutes.

E.

F.

Biological Characteristics
1.

Marine communities, including vertebrate, invertebrate, algae, and plant species, shall
not be degraded*.*

2.

The natural taste, odor, and color of fish, shellfish,*, or other marine resources used for
human consumption shall not be altered.

3.

The concentration of organic materials* in fish, shellfish* or other marine resources
used for human consumption shall not bioaccumulate to levels that are harmful to
human health.

Radioactivity
1.

Discharge of radioactive waste* shall not degrade* marine life.

_____________________________
* See Appendix I for definition of terms.
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III.
A.

PROGRAM OF IMPLEMENTATION
General Provisions
1.

Effective Date
a.

2.

The Water Quality Control Plan, Ocean Waters of California, California Ocean
Plan was adopted and has been effective since 1972. There have been multiple
amendments of the Ocean Plan since its adoption.

General Requirements For Management Of Waste Discharge To The Ocean*
a.

Waste* management systems that discharge to the ocean* must be designed and
operated in a manner that will maintain the indigenous marine life and a healthy
and diverse marine community.

b.

Waste* discharged* to the ocean* must be essentially free of:
(1) Material* that is floatable or will become floatable upon discharge.
(2) Settleable material* or substances that may form sediments which will
degrade* benthic communities or other aquatic life.
(3) Substances which will accumulate to toxic levels in marine waters, sediments
or biota.
(4) Substances that significantly* decrease the natural* light* to benthic
communities and other marine life.
(5) Materials* that result in aesthetically undesirable discoloration of the ocean*
surface.

c.

Waste* effluents shall be discharged in a manner which provides sufficient initial*
dilution to minimize the concentrations of substances not removed in the treatment.

d.

Location of waste* discharges must be determined after a detailed assessment of
the oceanographic characteristics and current patterns to assure that:
(1) Pathogenic organisms and viruses are not present in areas where shellfish*
are harvested for human consumption or in areas used for swimming or other
body-contact sports.
(2) Natural water quality conditions are not altered in areas designated as being of
special biological significance or areas that existing marine laboratories use as
a source of seawater.*
(3) Maximum protection is provided to the marine environment.

_____________________________
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e.

3.

Areas of Special Biological Significance*
a.

4.

B.

Waste* that contains pathogenic organisms or viruses should be discharged a
sufficient distance from shellfishing* and water-contact sports areas to maintain
applicable bacterial standards without disinfection. Where conditions are such that
an adequate distance cannot be attained, reliable disinfection in conjunction with a
reasonable separation of the discharge point from the area of use must be
provided. Disinfection procedures that do not increase effluent toxicity and that
constitute the least environmental and human hazard should be used.

ASBS* shall be designated by the State Water Board following the procedures
provided in Appendix IV. A list of ASBS* is available in Appendix V.

Combined Sewer Overflow: Not withstanding any other provisions in this plan,
discharges from the City of San Francisco’s combined sewer system are subject to the
US EPA’s Combined Sewer Overflow Policy.

Table 2 Effluent Limitations
TABLE 2 (formerly TABLE A)
EFFLUENT LIMITATIONS
Limiting Concentrations

Grease and Oil
Suspended Solids
Settleable Solids
Turbidity
pH

Unit of
Measurement
mg/L
mL/L
NTU
Units

Monthly
(30-day Average)
25.

1.0
75.

Weekly
(7-day Average)
40.
See below +
1.5
100.

Maximum
at any time
75.
3.0
225.

Within limit of 6.0 to 9.0
at all times

Table 2 Notes:
+

Suspended Solids: Dischargers shall, as a 30-day average, remove 75% of suspended solids
from the influent stream before discharging wastewaters to the ocean,*, except that the
effluent limitation to be met shall not be lower than 60 mg/l. Regional Boards may recommend
that the State Water Board (Cchapter III. section J), with the concurrence of the Environmental
Protection Agency, adjust the lower effluent concentration limit (the 60 mg/l above) to suit the
environmental and effluent characteristics of the discharge. As a further consideration in
making such recommendation for adjustment, Regional Water Boards should evaluate effects
on existing and potential water* reclamation projects.
If the lower effluent concentration limit is adjusted, the discharger shall remove 75% of
suspended solids from the influent stream at any time the influent concentration exceeds four
times such adjusted effluent limit.

1.

Table 2 effluent limitations apply only to publicly owned treatment works and industrial
discharges for which Effluent Limitations Guidelines have not been established
pursuant to Ssections 301, 302, 304, or 306 of the Federal Clean Water Act.

_____________________________
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Table 2 effluent limitations shall apply to a discharger’s total effluent, of whatever origin
(i.e., gross, not net, discharge), except where otherwise specified in this Plan.

3.

The State Water Board is authorized to administer and enforce effluent limitations
established pursuant to the Federal Clean Water Act. Effluent limitations established
under Ssections 301, 302, 306, 307, 316, 403, and 405 of the aforementioned Federal
Act and administrative procedures pertaining thereto are included in this plan by
reference. Compliance with Table 2 effluent limitations, or Environmental Protection
Agency Effluent Limitations Guidelines for industrial discharges, based on Best
Practicable Control Technology, shall be the minimum level* of treatment acceptable
under this plan, and shall define reasonable treatment and waste* control technology.
4. Compliance with Table 2 effluent limitations for brine discharges from desalination
facilities that commingle brine and wastewater prior to discharge to the ocean may be
measured after the brine has been commingled with wastewater, provided that the
permittee for the commingled discharge accepts responsibility for any exceedances of
the Table 2 effluent limitations.

C. Implementation Provisions for Table 1
1.

Effluent concentrations calculated from Table 1 water quality objectives shall apply to a
discharger’s total effluent, of whatever origin (i.e., gross, not net, discharge), except
where otherwise specified in this Plan.

2.

If the Regional Water Board determines, using the procedures in Appendix VI, that a
pollutant is discharged into ocean* waters at levels which will cause, have the
reasonable potential to cause, or contribute to an excursion above a Table 1 water
quality objective, the Regional Water Board shall incorporate a water quality-based
effluent limitation in the Waste Discharge Requirement for the discharge of that
pollutant.

3.

Effluent limitations shall be imposed in a manner prescribed by the State Water Board
such that the concentrations set forth below as water quality objectives shall not be
exceeded in the receiving water* upon completion of initial* dilution, except that
objectives indicated for radioactivity shall apply directly to the undiluted waste* effluent.

4.

Calculation of Effluent Limitations
a.

Effluent limitations for water quality objectives listed in Table 1, with the exception
of acute* toxicity and radioactivity shall be determined through the use of the
following equation:
Equation 1: Ce = Co + Dm (Co - Cs)
where:
Ce =

the effluent concentration limit, µg/L

Co =

the concentration (water quality objective) to be met at the
completion of initial* dilution, µg/L

Cs = background seawater* concentration (see Table 3 below, with all
metals expressed as total recoverable concentrations), µg/L
Dm = minimum probable initial* dilution expressed as parts seawater* per
part wastewater.

_____________________________
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TABLE 3 (formerly TABLE C)
BACKGROUND SEAWATER* CONCENTRATIONS (Cs)
Waste Constituent
Cs (µg/L)
Arsenic
Copper
Mercury
Silver
Zinc
For all other Table 1 parameters, Cs = 0.

3.
2.
0.0005
0.16
8.

b. Determining a Mixing Zone for the Acute* Toxicity* Objective
The mixing zone for the acute* toxicity* objective shall be ten percent (10%) of the
distance from the edge of the outfall structure to the edge of the chronic mixing
zone (zone of initial dilution*). There is no vertical limitation on this zone. The
effluent limitation for the acute* toxicity* objective listed in Table 1 shall be
determined through the use of the following equation:
Equation 2: Ce = Ca + (0.1) Dm (Ca)
where:

c.

Ca =

the concentration (water quality objective) to be met at the edge
of the acute mixing zone.

Dm =

minimum probable initial* dilution expressed as parts seawater*
per part wastewater (This equation applies only when Dm >
24).

Toxicity Testing Requirements based on the Minimum Initial* Dilution Factor for
Ocean Waste* Discharges
(1) Dischargers shall conduct acute* toxicity* testing if the minimum initial* dilution
of the effluent is greater than 1,000:1 at the edge of the mixing zone.
(2) Dischargers shall conduct either acute* or chronic* toxicity* testing if the
minimum initial* dilution ranges from 350:1 to 1,000:1 depending on the
specific discharge conditions. The Regional Water Board shall make this
determination.
(3) Dischargers shall conduct chronic* toxicity* testing for ocean waste*
discharges with minimum initial* dilution factors ranging from 100:1 to 350:1.
The Regional Water Board may require that acute toxicity* testing be

_____________________________
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uses of ocean* waters.
(4) Dischargers shall conduct chronic toxicity* testing if the minimum initial*
dilution of the effluent falls below 100:1 at the edge of the mixing zone.
d.

For the purpose of this Plan, minimum initial* dilution is the lowest average initial*
dilution within any single month of the year. Dilution estimates shall be based on
observed waste* flow characteristics, observed receiving water* density structure,
and the assumption that no currents, of sufficient strength to influence the initial*
dilution process, flow across the discharge structure.

e.

The Executive Director of the State Water Board shall identify standard dilution
models for use in determining Dm, and shall assist the Regional Board in
evaluating Dm for specific waste* discharges. Dischargers may propose
alternative methods of calculating Dm, and the Regional Board may accept such
methods upon verification of its accuracy and applicability.

f.

The six-month median shall apply as a moving median of daily values for any 180day period in which daily values represent flow weighted average concentrations
within a 24-hour period. For intermittent discharges, the daily value shall be
considered to equal zero for days on which no discharge occurred.

g.

The daily maximum shall apply to flow weighted 24 hour composite samples.

h.

The instantaneous maximum shall apply to grab sample determinations.

i.

If only one sample is collected during the time period associated with the water
quality objective (e.g., 30-day average or 6-month median), the single
measurement shall be used to determine compliance with the effluent limitation for
the entire time period.

j.

Discharge requirements shall also specify effluent limitations in terms of mass
emission rate limits utilizing the general formula:
Equation 3: lbs/day = 0.00834 x Ce x Q
where:
Ce =

the effluent concentration limit, µg/L

Q

flow rate, million gallons per day (MGD)

=

k.

The six-month median limit on daily mass emissions shall be determined using the
six-month median effluent concentration as Ce and the observed flow rate Q in
millions of gallons per day. The daily maximum mass emission shall be
determined using the daily maximum effluent concentration limit as Ce and the
observed flow rate Q in millions of gallons per day.

l.

Any significant* change in waste* flow shall be cause for reevaluating effluent
limitations.

_____________________________
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5.

Minimum* Levels
For each numeric effluent limitation, the Regional Board must select one or more
Minimum* Levels (and their associated analytical methods) for inclusion in the permit.
The “reported” Minimum* Level is the Minimum* Level (and its associated analytical
method) chosen by the discharger for reporting and compliance determination from the
Minimum* Levels included in their permit.
a.

Selection of Minimum* Levels from Appendix II
The Regional Water Board must select all Minimum* Levels from Appendix II that
are below the effluent limitation. If the effluent limitation is lower than all the
Minimum* Levels in Appendix II, the Regional Board must select the lowest
Minimum* Level from Appendix II.

b. Deviations from Minimum* Levels in Appendix II
The Regional Board, in consultation with the State Water Board’s Quality
Assurance Program, must establish a Minimum* Level to be included in the permit
in any of the following situations:

6.

1.

A pollutant is not listed in Appendix II.

2.

The discharger agrees to use a test method that is more sensitive than those
described in 40 CFR 136 (revised May 14, 1999).

3.

The discharger agrees to use a Minimum* Level lower than those listed in
Appendix II.

4.

The discharger demonstrates that their calibration standard matrix is
sufficiently different from that used to establish the Minimum* Level in
Appendix II and proposes an appropriate Minimum* Level for their matrix.

5.

A discharger uses an analytical method having a quantification practice that is
not consistent with the definition of Minimum* Level (e.g., US EPA methods
1613, 1624, 1625).

Use of Minimum* Levels
a.

Minimum* Levels in Appendix II represent the lowest quantifiable concentration in
a sample based on the proper application of method-specific analytical procedures
and the absence of matrix interferences. Minimum* Levels also represent the
lowest standard concentration in the calibration curve for a specific analytical
technique after the application of appropriate method-specific factors.
Common analytical practices may require different treatment of the sample relative
to the calibration standard. Some examples are given below:
Substance or Grouping
Volatile Organics
Semi-Volatile Organics
Metals

_____________________________
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No differential treatment
Samples concentrated by extraction
Samples diluted or concentrated

Most Common Factor
1
1000
½ , 2 , and 4

-17Pesticides

7.

Samples concentrated by extraction

100

b.

Other factors may be applied to the Minimum* Level depending on the specific
sample preparation steps employed. For example, the treatment typically applied
when there are matrix effects is to dilute the sample or sample aliquot by a factor
of ten. In such cases, this additional factor must be applied during the
computation of the reporting limit. Application of such factors will alter the reported
Minimum* Level.

c.

Dischargers are to instruct their laboratories to establish calibration standards so
that the Minimum* Level (or its equivalent if there is differential treatment of
samples relative to calibration standards) is the lowest calibration standard. At no
time is the discharger to use analytical data derived from extrapolation beyond the
lowest point of the calibration curve. In accordance with Ssection 4b, above, the
discharger’s laboratory may employ a calibration standard lower than the
Minimum* Level in Appendix II.

Sample Reporting Protocols
a.

Dischargers must report with each sample result the reported Minimum* Level
(selected in accordance with Ssection 4, above) and the laboratory’s current
MDL*.*

b.

Dischargers must also report the results of analytical determinations for the
presence of chemical constituents in a sample using the following reporting
protocols:
(1) Sample results greater than or equal to the reported Minimum* Level must be
reported “as measured” by the laboratory (i.e., the measured chemical
concentration in the sample).
(2) Sample results less than the reported Minimum* Level, but greater than or
equal to the laboratory’s MDL,*, must be reported as “Detected, but Not
Quantified”, or DNQ. The laboratory must write the estimated chemical
concentration of the sample next to DNQ as well as the words “Estimated
Concentration” (may be shortened to “Est. Conc.”).
(3) Sample results less than the laboratory’s MDL* must be reported as “Not
Detected”, or ND.

8.

Compliance Determination
Sufficient sampling and analysis shall be required to determine compliance with the
effluent limitation.
a.

Compliance with Single-Constituent Effluent Limitations
Dischargers are out of compliance with the effluent limitation if the concentration of
the pollutant (see Ssection 7c, below) in the monitoring sample is greater than the
effluent limitation and greater than or equal to the reported Minimum* Level.

b.

Compliance with Effluent Limitations expressed as a Sum of Several Constituents

_____________________________
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-18Dischargers are out of compliance with an effluent limitation which applies to the
sum of a group of chemicals (e.g., PCB’s*) if the sum of the individual pollutant
concentrations is greater than the effluent limitation. Individual pollutants of the
group will be considered to have a concentration of zero if the constituent is
reported as ND or DNQ.
c.

Multiple Sample Data Reduction
The concentration of the pollutant in the effluent may be estimated from the result
of a single sample analysis or by a measure of central tendency (arithmetic mean,
geometric mean, median, etc.) of multiple sample analyses when all sample
results are quantifiable (i.e., greater than or equal to the reported Minimum* Level).
When one or more sample results are reported as ND or DNQ, the central
tendency concentration of the pollutant shall be the median (middle) value of the
multiple samples. If, in an even number of samples, one or both of the middle
values is ND or DNQ, the median will be the lower of the two middle values.

d.

Powerplants and Heat Exchange Dischargers
Due to the large total volume of powerplant and other heat exchange discharges,
special procedures must be applied for determining compliance with Table 1
objectives on a routine basis. Effluent concentration values (Ce) shall be
determined through the use of equation 1 considering the minimal probable initial*
dilution of the combined effluent (in-plant waste* streams plus cooling water flow).
These concentration values shall then be converted to mass emission limitations
as indicated in equation 3. The mass emission limits will then serve as
requirements applied to all in-plant waste* streams taken together which discharge
into the cooling water flow, except that limits for total chlorine residual, acute* (if
applicable per Ssection (3)(c)) and chronic* toxicity* and instantaneous maximum
concentrations in Table 1 shall apply to, and be measured in, the combined final
effluent, as adjusted for dilution with ocean water. The Table 1 objective for
radioactivity shall apply to the undiluted combined final effluent.

9.

Pollutant Minimization Program
a.

Pollutant Minimization Program Goal
The goal of the Pollutant Minimization Program is to reduce all potential sources of
a pollutant through pollutant minimization (control) strategies, including pollution
prevention measures, in order to maintain the effluent concentration at or below
the effluent limitation.
Pollution prevention measures may be particularly appropriate for persistent
bioaccumulative priority pollutants where there is evidence that beneficial uses are
being impacted. The completion and implementation of a Pollution Prevention
Plan, required in accordance with CA Water Code Ssection 13263.3 (d) will fulfill
the Pollution Minimization Program requirements in this section.

b.

Determining the need for a Pollutant Minimization Program
1.

The discharger must develop and conduct a Pollutant Minimization Program if
all of the following conditions are true:

_____________________________
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-19(a) The calculated effluent limitation is less than the reported Minimum*
Level*
(b) The concentration of the pollutant is reported as DNQ
(c) There is evidence showing that the pollutant is present in the effluent
above the calculated effluent limitation.
2.

Alternatively, the discharger must develop and conduct a Pollutant
Minimization Program if all of the following conditions are true:
(a) The calculated effluent limitation is less than the Method Detection
Limit*.*
(b) The concentration of the pollutant is reported as ND.
(c) There is evidence showing that the pollutant is present in the effluent
above the calculated effluent limitation.

c.

d.

Regional Water Boards may include special provisions in the discharge
requirements to require the gathering of evidence to determine whether the
pollutant is present in the effluent at levels above the calculated effluent limitation.
Examples of evidence may include:
1.

health advisories for fish consumption,

2.

presence of whole effluent toxicity,

3.

results of benthic or aquatic organism tissue sampling,

4.

sample results from analytical methods more sensitive than methods included
in the permit (in accordance with Ssection 4b, above).

5.

the concentration of the pollutant is reported as DNQ and the effluent
limitation is less than the MDL*

Elements of a Pollutant Minimization Program
The Regional Board may consider cost-effectiveness when establishing the
requirements of a Pollutant Minimization Program. The program shall include
actions and submittals acceptable to the Regional Board including, but not limited
to, the following:
1.

An annual review and semi-annual monitoring of potential sources of the
reportable pollutant, which may include fish tissue monitoring and other biouptake sampling;

2.

Quarterly monitoring for the reportable pollutant in the influent to the
wastewater treatment system;

3.

Submittal of a control strategy designed to proceed toward the goal of
maintaining concentrations of the reportable pollutant in the effluent at or
below the calculated effluent limitation;

4.

Implementation of appropriate cost-effective control measures for the
pollutant, consistent with the control strategy; and,

5.

An annual status report that shall be sent to the Regional Board including:
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-20(a) All Pollutant Minimization Program monitoring results for the previous
year;
(b) A list of potential sources of the reportable pollutant;
(c) A summary of all action taken in accordance with the control strategy;
and,
(d) A description of actions to be taken in the following year.
10. Toxicity Reduction Requirements
a.

If a discharge consistently exceeds an effluent limitation based on a toxicity
objective in Table 1, a toxicity reduction evaluation (TRE) is required. The TRE
shall include all reasonable steps to identify the source of toxicity. Once the
source(s) of toxicity is identified, the discharger shall take all reasonable steps
necessary to reduce toxicity to the required level.

b. The following shall be incorporated into waste* discharge requirements: (1) a
requirement to conduct a TRE if the discharge consistently exceeds its toxicity
effluent limitation, and (2) a provision requiring a discharger to take all reasonable
steps to reduce toxicity once the source of toxicity is identified.
D. Implementation Provisions for Bacterial Characteristics
1.

Water-Contact Monitoring
a. Weekly samples shall be collected from each site. The geometric mean shall be
calculated using the five most recent sample results.
b.

If a single sample exceeds any of the single sample maximum (SSM) standards,
repeat sampling at that location shall be conducted to determine the extent and
persistence of the exceedance. Repeat sampling shall be conducted within 24
hours of receiving analytical results and continued until the sample result is less
than the SSM standard or until a sanitary survey is conducted to determine the
source of the high bacterial densities.
i) Total coliform density will not exceed 10,000 per 100 mL; or
ii) Fecal coliform density will not exceed 400 per 100 mL; or
iii) Total coliform density will not exceed 1,000 per 100 mL when the ratio of
fecal/total coliform exceeds 0.1;
iv) enterococcus density will not exceed 104 per 100 mL.
When repeat sampling is required because of an exceedance of any one single
sample density, values from all samples collected during that 30-day period will be
used to calculate the geometric mean.

c.

It is state policy that the geometric mean bacterial objectives are strongly preferred
for use in water body assessment decisions, for example, in developing the Clean
Water Act section 303(d) list of impaired waters, because the geometric mean
objectives are a more reliable measure of long-term water body conditions. In
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must be considered together with any available geometric mean data. The use of
only single sample maximum bacterial data is generally inappropriate unless there
is a limited data set, the water is subject to short-term spikes in bacterial
concentrations, or other circumstances justify the use of only single sample
maximum data.
d.

E.

For monitoring stations outside of the defined water-contact recreation zone
(REC-1), samples will be analyzed for total coliform only.

Implementation Provisions for Marine Managed Areas*
1. Section E addresses the following Marine Managed Areas*:
(a) State Water Quality Protection Areas (SWQPAs)* consisting of:
(1) SWQPA – Areas of Special Biological Significance (ASBS)* designated by the
State Water Board that require special protections as defined under section 4
below.
(2) SWQPA – General Protection (GP) designated by the State Water Board to
protect water quality within Marine Protected Areas (MPAs) that require
protection under the provisions described under section 5 below.
(b) Marine Protected Areas as defined in the California Public Resources Code as State
Marine Reserves, State Marine Parks and State Marine Conservation Areas,
established by the Fish and Game Commission, or the Parks and Recreation
Commission.
2. The designation of State Marine Parks and State Marine Conservation Areas may not
serve as the sole basis for new or modified limitations, substantive conditions, or
prohibitions upon existing municipal point source wastewater discharge outfalls. This
provision does not apply to State Marine Reserves.
3. The State Water Board may designate SWQPAs* to prevent the undesirable alteration
of natural water quality within MPAs. These designations may include either SWQPAASBS or SWQPA-GP or in combination. In considering the designation of SWQPAs
over MPAs, the State Water Board will consult with the affected Regional Water Quality
Control Board, the Department of Fish and Game and the Department of Parks and
Recreation, in accordance with the requirements of Appendix IV.
4. Implementation Provisions For SWQPA-ASBS*
(a)

Waste* shall not be discharged to areas designated as being of special biological
significance. Discharges shall be located a sufficient distance from such
designated areas to assure maintenance of natural water quality conditions in
these areas.
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Regional Water Boards may approve waste* discharge requirements or
recommend certification for limited-term (i.e. weeks or months) activities in
ASBS*.* Limited-term activities include, but are not limited to, activities such as
maintenance/repair of existing boat facilities, restoration of sea walls, repair of
existing storm water pipes, and replacement/repair of existing bridges. Limitedterm activities may result in temporary and short-term changes in existing water
quality. Water quality degradation shall be limited to the shortest possible time.
The activities must not permanently degrade* water quality or result in water quality
lower than that necessary to protect existing uses, and all practical means of
minimizing such degradation shall be implemented.

5. Implementation Provisions for SWQPAs-GP*
(a) Implementation provisions for existing point source wastewater discharges (NPDES)
(1) An SWQPA-GP shall not be designated over existing permitted point source
wastewater outfalls or encroach upon the zone of initial dilution* associated with
an existing discharge. This requirement does not apply to discharges less than
one million gallons per day.
(2) Designation of an SWQPA-GP shall not include conditions to move existing point
source wastewater outfalls.
(3) Where a new SWQPA-GP is established in the vicinity of existing municipal
wastewater outfalls, there shall be no new or modified limiting condition or
prohibitions for the SWQPA-GP relative to those wastewater outfalls.
(4) Regulatory requirements for discharges from existing treated municipal
wastewater outfalls shall be derived from the Chapter II – Water Quality
Objectives and Chapter III – Program of Implementation.
(b) Implementation provisions for existing seawater* intakes
(1) Existing permitted seawater* intakes other than those serving desalination
facilities* must be controlled to minimize entrainment and impingement by using
best technology available. Existing permitted seawater* intakes with a capacity
less than one million gallons per day are excluded from this requirement.
(2) Existing permitted seawater* intakes serving desalination facilities are governed
by the provisions set forth in chapter III.M of this Plan.
(c) Implementation provisions for permitted separate storm sewer system (MS4)
discharges and nonpoint source discharges.
(1) Existing waste* discharges are allowed, but shall not cause an undesirable
alteration in natural water quality. For purposes of SWQPA-GP, an undesirable
alteration in natural water quality means that for intermittent (e.g. wet weather)
discharges, Table 1 instantaneous maximum concentrations for chemical
constituents, and daily maximum concentrations for chronic toxicity,* must not be
exceeded in the receiving water.*
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(2) An NPDES permitting authority* may authorize NPDES-permitted non-storm
water discharges* to an MS4 with a direct discharge to an SWQPA-GP only to the
extent the NPDES permitting authority* finds that the discharge does not cause an
undesirable alteration in natural water quality in an SWQPA-GP.
(3) Non-storm water (dry weather) flows are effectively prohibited as required by the
applicable permit. Where capacity and infrastructure exists, all dry weather flows
shall be diverted to municipal sanitary sewer systems. The permitting authority*
may allow discharges essential for emergency response purposes, structural
stability, and slope stability, which may include but are not limited to the following:
a.
b.
c.
d.

Discharges associated with emergency fire fighting operations.
Foundation and footing drains.
Water from crawl space or basement pumps.
Hillside dewatering.

(4) The following naturally occurring discharges are allowed:
a. Naturally occurring groundwater seepage via a storm drain
b. Non-anthropogenic flows from a naturally occurring stream via a culvert or
storm drain, as long as there are no contributions of anthropogenic runoff.
(5) Existing storm water discharges into an SWQPA-GP shall be characterized and
assessed to determine what effect if any these inputs are having on natural water
quality in the SWQPA-GP. Such assessments shall include an evaluation of
cumulative impacts as well as impacts stemming from individual discharges.
Information to be considered shall include:
a.
b.
c.
d.

Water quality;
Flow;
Watershed pollutant sources; and
Intertidal and/ or subtidal biological surveys.

Within each SWQPA-GP the assessment shall be used to rank these existing
discharges into low, medium and high threat impact categories. Cumulative
impacts will be ranked similarly as well.
(6) An initial analysis shall be performed for pre- and post-storm receiving water*
quality of Table 1 constituents and chronic toxicity* If post-storm receiving water*
quality has larger concentrations of constituents relative to pre-storm, and Table 1
instantaneous maximum concentrations for chemical constituents, and daily
maximum concentrations for chronic toxicity,* are exceeded, then receiving water*
shall be re-analyzed along with storm runoff (end of pipe) for the constituents that
are exceeded.
(7) If undesirable alterations of natural water quality and/or biological communities are
identified, control strategies/measures shall be implemented for those discharges
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impacts first.
(8) If those strategies fail, additional control strategies/measures will be implemented
for discharges characterized as medium impact discharges. If these strategies do
not result in improvement of water quality, those discharges classified as low
threat shall also implement control strategies/measures.
(d) Implementation Provisions for New Discharges
(1) Point Source Wastewater Outfalls
No new point source wastewater outfalls shall be established within an SWQPAGP.
(2) Seawater* intakes
No new surface water seawater* intakes shall be established within an SWQPAGP. This does not apply to subsurface*-seafloor intakes where studies are
prepared showing there is no predictable entrainment, or impingement, or
construction-related of marine life mortality.
(3) All Other New Discharges
There shall be no increase in nonpoint sources or permitted storm drains directly
into an SWQPA-GP.
6.

Impaired Tributaries to MPAs, SWQPA-ASBS and SWQPA-GP
All water bodies draining to, or that are designated as, MPAs and SWQPAs that
appear on the State’s CWA Ssection 303(d) list shall be given a high priority to have a
TMDL developed and implemented.

F.

Revision of Waste* Discharge Requirements
1. The Regional Water Boards may establish more restrictive water quality objectives and
effluent limitations than those set forth in this Plan as necessary for the protection of
beneficial uses of ocean* waters.
2. Regional Water Boards may impose alternative less restrictive provisions than those
contained within Table 1 of the Plan, provided an applicant can demonstrate that:
a.

Reasonable control technologies (including source control, material* substitution,
treatment and dispersion) will not provide for complete compliance; or

b.

Any less stringent provisions would encourage water* reclamation;

3. Provided further that:
a.

Any alternative water quality objectives shall be below the conservative estimate of
chronic* toxicity,* as given in Table 4 (with all metal concentrations expressed as
total recoverable concentrations), and such alternative will provide for adequate
protection of the marine environment;

b.

A receiving water* quality toxicity objective of 1 TUc is not exceeded; and
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The State Water Board grants an exception (Cchapter III.J.) to the Table 1 limits as
established in the Regional Board findings and alternative limits.

G. Compliance Schedules in National Pollutant Discharge Elimination System (NPDES)
Permits
1. Compliance schedules in NPDES permits are authorized in accordance with the
provisions of the State Water Board’s Policy for Compliance Schedules in [NPDES]
Permits (2008).

TABLE 4 (formerly TABLE D)
CONSERVATIVE ESTIMATES OF CHRONIC* TOXICITY

Constituent
Arsenic
Cadmium
Hexavalent Chromium
Copper
Lead
Mercury
Nickel
Silver
Zinc
Cyanide
Total Chlorine Residual
Ammonia
Phenolic Compounds (non-chlorinated)
Chlorinated Phenolics
Chlorinated Pesticides and PCB’s*

Estimate of
Chronic* Toxicity
(µg/L)
19.
8.
18.
5.
22.
0.4
48.
3.
51.
10.
10.0
4000.0
a) (see below)
a)
b)

Table 4 Notes:
a)

There are insufficient data for phenolics to estimate chronic* toxicity levels.
Requests for modification of water quality objectives for these waste*
constituents must be supported by chronic* toxicity data for representative
sensitive species. In such cases, applicants seeking modification of water
quality objectives should consult the Regional Water Quality Control Board to
determine the species and test conditions necessary to evaluate chronic
effects.

b)

Limitations on chlorinated pesticides and PCB’s* shall not be modified so that
the total of these compounds is increased above the objectives in Table 1.

H. Monitoring Program
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I.

1.

The Regional Water Boards shall require dischargers to conduct self-monitoring
programs and submit reports necessary to determine compliance with the waste*
discharge requirements, and may require dischargers to contract with agencies or
persons acceptable to the Regional Water Board to provide monitoring reports.
Monitoring provisions contained in waste* discharge requirements shall be in
accordance with the Monitoring Procedures provided in Appendices III and VI.

2.

The Regional Water Board may require monitoring of bioaccumulation of toxicants in
the discharge zone. Organisms and techniques for such monitoring shall be chosen
by the Regional Water Board on the basis of demonstrated value in waste* discharge
monitoring.

Discharge Prohibitions
1.

Hazardous Substances
a. The discharge of any radiological, chemical, or biological warfare agent or highlevel radioactive waste* into the ocean* is prohibited.

2.

Areas Designated for Special Water Quality Protection
a. Waste* shall not be discharged to designated Areas* of Special Biological
Significance except as provided in Cchapter III.E. Implementation Provisions for
Marine Managed Areas*.*

3.

Sludge
a. Pipeline discharge of sludge to the ocean* is prohibited by federal law; the
discharge of municipal and industrial waste* sludge directly to the ocean,*, or into
a waste* stream that discharges to the ocean,*, is prohibited by this Plan. The
discharge of sludge digester supernatant directly to the ocean,*, or to a waste*
stream that discharges to the ocean* without further treatment, is prohibited.
b. It is the policy of the State Water Board that the treatment, use and disposal of
sewage sludge shall be carried out in the manner found to have the least adverse
impact on the total natural and human environment. Therefore, if federal law is
amended to permit such discharge, which could affect California waters, the State
Water Board may consider requests for exceptions to this section under Cchapter
III.J of this Plan, provided further that an Environmental Impact Report on the
proposed project shows clearly that any available alternative disposal method will
have a greater adverse environmental impact than the proposed project.

4.

By-Passing
a. The by-passing of untreated wastes* containing concentrations of pollutants in
excess of those of Table 2 or Table 1 to the ocean* is prohibited.

5.

Vessels
a. Discharges of hazardous waste (as defined in California Health and Safety Code
section§ 25117 et seq. [but not including sewage]), oily bilge water,* medical waste
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-27(as defined in section§ 117600 et seq. of the California Health and Safety Code)
dry-cleaning waste, and film-processing waste from large passenger vessels* and
oceangoing vessels* are prohibited.
b. Discharges of graywater* and sewage* from large passenger vessels* are
prohibited.
c. Discharges of sewage and sewage sludge from vessels are prohibited in No
Discharge Zones* promulgated by U.S. EPA.
J.

State Board Exceptions to Plan Requirements
1.

The State Water Board may, in compliance with the California Environmental Quality
Act, subsequent to a public hearing, and with the concurrence of the Environmental
Protection Agency, grant exceptions where the Board determines:
a. The exception will not compromise protection of ocean* waters for beneficial uses,
and,
b. The public interest will be served.

2.

K.

All exceptions issued by the State Water Board and in effect at the time of the Triennial
Review will be reviewed at that time. If there is sufficient cause to re-open or revoke
any exception, the State Water Board may direct staff to prepare a report and to
schedule a public hearing. If after the public hearing the State Water Board decides to
re-open, revoke, or re-issue a particular exception, it may do so at that time.

Implementation Provisions for Vessel Discharges
1.

Vessel discharges must comply with State Lands Commission (SLC) requirements for
ballast water discharges and hull fouling to control and prevent the introduction of nonindigenous species, found in the Public Resources Code sections 71200 et seq. and
title 2, California Code of Regulations, section 22700 et. seq.

2.

Discharges incidental to the normal operation large passenger vessels* and oceangoing vessels must be covered and comply with an individual or general NPDES
permit.

3.

Vessel discharges must not result in violations of water quality objectives in this plan.

4.

Vessels subject to the federal NPDES Vessel General Permit (VGP) which are not
large passenger vessels* must follow the best management practices for graywater*
as required in the VGP, including the use of only those cleaning agents (e.g., soaps
and detergents) that are phosphate-free, non-toxic, and non-bioaccumulative.
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-28L. Implementation Provisions for Trash* [NOTE: The Implementation Provisions for Trash will
be inserted in chapter III.L after approval by the Office of Administrative Law and the U.S.
EPA where applicable. For more information please see:
http://www.swrcb.ca.gov/water_issues/programs/trash_control/index.shtml]
M. Implementation Provisions for Desalination Facilities*
1. Applicability and General Provisions
a. Chapter III.M applies to desalination facilities* using seawater.* Chapter
III.M.2 does not apply to desalination facilities* operated by a federal agency.
Chapter III.M.2, M.3, and M.4 do not apply to portable desalination facilities*
that withdraw less than 0.10 million gallons per day (MGD) of seawater* and
are operated by a governmental agency. These standards do not alter or
limit in any way the authority of any public agency to implement its statutory
obligations. The Executive Director of the State Water Board may
temporarily waive the application of chapter III.M to desalination facilities* that
are operating to serve as a critical short-term water supply during a state of
emergency as declared by the Governor.
b. Definitions of New, Expanded, and Existing Facilities:
(1) For purposes of chapter III.M, “existing facilities” means desalination
facilities* that have been issued an NPDES permit and all building
permits and other governmental approvals necessary to commence
construction for which the owner or operator has relied in good faith
on those previously-issued permits and approvals and commenced
construction of the facility beyond site grading prior to [effective date
of this Plan].
(2) For purposes of chapter III.M, “expanded facilities” means existing
facilities for which, after [effective date of the Plan], the owner or
operator does either of the following in a manner that could increase
intake or mortality of all forms of marine life * beyond that which was
originally approved in any NPDES permit or Water Code section
13142.5, subdivision (b) (hereafter Water Code section 13142.5(b))
determination: 1) increases the amount of seawater* used either
exclusively by the facility or used by the facility in conjunction with
other facilities or uses, or 2) changes the design or operation of the
facility. To the extent that the desalination facility* is co-located with
another facility that withdraws water for a different purpose and that
other facility reduces the volume of water withdrawn to a level less
than the desalination facility’s* volume of water withdrawn, the
desalination facility* is considered to be an expanded facility.
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(3) For purposes of chapter III.M, “new facilities” means desalination
facilities* that are not existing facilities or expanded facilities.
c. Chapter III.M.2 (Water Code §13142.5(b) Determinations for New and
Expanded Facilities: Site, Design, Technology, and Mitigation Measures)
applies to new and expanded desalination facilities* withdrawing seawater.*
d. Chapter III.M.3 (Receiving Water Limitation for Salinity*) applies to all
desalination facilities* that discharge into ocean waters* and wastewater
facilities that receive brine* from seawater* desalination facilities* and
discharge into ocean waters.*
e. Chapter III.M.4 (Monitoring and Reporting Programs) applies to all
desalination facilities* that discharge into ocean waters.* Chapter III.M.4
shall not apply to a wastewater facility that receives brine* from a seawater*
desalination facility* and discharges a positively buoyant commingled effluent
through an existing wastewater outfall that is covered under an existing
NPDES permit, as long as the owner or operator monitors for compliance
with the receiving water limitation set forth in chapter III.M.3. For the
purposes of chapter III.M.4, a positively buoyant commingled effluent shall
mean that the commingled plume rises when it enters the receiving water
body due to salinity* levels in the commingled discharge being lower than the
natural background salinity.*
f.

References to the regional water board include the regional water board
acting under delegated authority. For provisions that require consultation
between regional water board and State Water Board staff, the regional water
board shall notify and consult with the State Water Board staff prior to making
a final determination on the item requiring consultation.

g. All desalination facilities must comply with all other applicable sections of the
Ocean Plan.
2. Water Code section 13142.5(b) Determinations for New and Expanded Facilities:
Site, Design, Technology, and Mitigation Measures Feasibility Considerations
a. General Considerations

(1) The owner or operator shall submit a request for a Water Code
section 13142.5(b) determination to the appropriate regional water
board as early as practicable. This request shall include sufficient
information for the regional water board to conduct the analyses
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State Water Board staff may require an owner or operator to provide
additional studies or information if needed, including any information
necessary to identify and assess other potential sources of mortality
to all forms of marine life. All studies and models are subject to the
approval of the regional water board in consultation with State Water
Board staff. The regional water board may require an owner or
operator to hire a neutral third party entity to review studies and
models and make recommendations to the regional water board.

(2) The regional water board shall conduct a Water Code section
13142.5(b) analysis of all new and expanded desalination facilities.*
A Water Code section 13142.5(b) analysis may include future
expansions at the facility. The regional water board shall first analyze
separately as independent considerations a range of feasible*
alternatives for the best available site, the best available design, the
best available technology, and the best available mitigation measures
to minimize intake and mortality of all forms of marine life.* Then, the
regional water board shall consider all four factors collectively and
determine the best combination of feasible* alternatives to minimize
intake and mortality of all forms of marine life.* The best combination
of alternatives may not always include the best alternative under each
individual factor because some alternatives may be mutually
exclusive, redundant, or not feasible* in combination.

(3) The regional water board’s Water Code section 13142.5(b) analysis
for expanded facilities may be limited to those expansions or other
changes that result in the increased intake or mortality of all forms of
marine life,* unless the regional water board determines that
additional measures that minimize intake and mortality of all forms of
marine life* are feasible* for the existing portions of the facility.

(4) In conducting the Water Code section 13142.5(b) determination, the
regional water boards shall consult with other state agencies involved
in the permitting of that facility, including, but not limited to: California
Coastal Commission, California State Lands Commission, and
California Department of Fish and Wildlife. The regional water board
shall consider project-specific decisions made by other state
agencies; however, the regional water board is not limited to projectspecific requirements set forth by other agencies and may include
additional requirements in a Water Code section 13142.5(b)
determination.
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-31(5) A regional water board may expressly condition a Water Code section
13142.5(b) determination based on the expectation of the occurrence
of a future event. Such future events may include, but are not limited
to, the permanent shutdown of a co-located power plant with intake
structures shared with the desalination facility,* or a reduction in the
volume of wastewater available for the dilution of brine.* The regional
water board must make a new Water Code section 13142.5(b)
determination if the foreseeable future event occurs.
(a) The owner or operator shall provide notice to the regional
water board as soon as it becomes aware that the expected
future event will occur, and shall submit a new request for a
Water Code section 13142.5(b) determination to the regional
water board at least one year prior to the event occurring. If
the owner or operator does not become aware that the event
will occur at least one year prior to the event occurring, the
owner or operator shall submit the request as soon as
possible.
(b) The regional water board may allow up to five years from the
date of the event for the owner or operator to make
modifications to the facility required by a new Water Code
section 13142.5(b) determination, provided that the regional
water board finds that 1) any water supply interruption
resulting from the facility modifications requires additional time
for water users to obtain a temporary replacement supply, or
2) such a compliance period is otherwise in the public interest
and reasonably required for modification of the facility to
comply with the determination.
(c) If the regional water board makes a Water Code section
13142.5(b) determination for a desalination facility* that will be
co-located with a power plant, the regional water board shall
condition its determination on the power plant remaining in
compliance with the Water Quality Control Policy on the Use of
Coastal and Estuarine Waters for Power Plant Cooling.
b. Site is the general onshore and offshore location of a new or expanded
facility. There may be multiple potential facility design configurations within
any given site. The regional water board shall require that the owner or
operator evaluate a reasonable range of nearby sites, including sites that
would likely support subsurface intakes. For each potential site, in order to
determine whether a proposed facility site is the best available site feasible*
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board shall require the owner or operator to:

(1) Consider whether subsurface intakes* are feasible.*
(2) Consider whether the identified need for desalinated* water is
consistent with an applicable adopted urban water management plan
prepared in accordance with Water Code section 10631, or if no
urban water management plan is available, other water planning
documents such as a county general plan or integrated regional water
management plan.

(3) Analyze the feasibility of placing intake, discharge, and other facility
infrastructure in a location that avoid impacts to sensitive habitats*
and sensitive species.

(4) Analyze the direct and indirect effects on all forms of marine life*
resulting from facility construction and operation, individually and in
combination with potential anthropogenic effects on all forms of
marine life* resulting from other past, present, and reasonably
foreseeable future activities within the area affected by the facility.

(5) Analyze oceanographic geologic, hydrogeologic, and seafloor
topographic conditions at the site, so that the siting of a facility,
including the intakes and discharges, minimizes the intake and
mortality of all forms of marine life.*

(6) Analyze the presence of existing discharge infrastructure, and the
availability of wastewater to dilute the facility’s brine* discharge.

(7) Ensure that the intake and discharge structures are not located within
a MPA or SWQPA* with the exception of intake structures that do not
have marine life mortality associated with the construction, operation,
and maintenance of the intake structures (e.g. slant wells).
Discharges shall be sited at a sufficient distance from a MPA or
SWQPA* so that the salinity* within the boundaries of a MPA or
SWQPA* does not exceed natural background salinity.* To the extent
feasible,* surface intakes shall be sited so as to maximize the
distance from a MPA or SWQPA.*
c. Design is the size, layout, form, and function of a facility, including the intake
capacity and the configuration and type of infrastructure, including intake and
outfall structures. The regional water board shall require that the owner or
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design is the best available design feasible* to minimize intake and mortality
of all forms of marine life:*
(1) For each potential site, analyze the potential design configurations of
the intake, discharge, and other facility infrastructure to avoid impacts
to sensitive habitats* and sensitive species.
(2) If the regional water board determines that subsurface intakes* are
not feasible* and surface water intakes are proposed instead, analyze
potential designs for those intakes in order to minimize the intake and
mortality of all forms of marine life.*
(3) Design the outfall so that the brine mixing zone* does not encompass
or otherwise adversely affect existing sensitive habitat.*
(4) Design the outfall so that discharges do not result in dense,
negatively-buoyant plumes that result in adverse effects due to
elevated salinity* or hypoxic conditions occurring outside the brine
mixing zone.* An owner or operator must demonstrate that the outfall
meets this requirement through plume modeling and/or field studies.
Modeling and field studies shall be approved by the regional water
board in consultation with State Water Board staff.
(5) Design outfall structures to minimize the suspension of benthic
sediments.
d. Technology is the type of equipment, materials,* and methods that are used
to construct and operate the design components of the desalination facility.*
The regional water board shall apply the following considerations in
determining whether a proposed technology is the best available technology
feasible* to minimize intake and mortality of all forms of marine life:*
(1) Considerations for Intake Technology:
(a) Subject to chapter M.2.a.(2), the regional water board in
consultation with State Water Board staff shall require subsurface
intakes* unless it determines that subsurface intakes* are not
feasible* based upon a comparative analysis of the factors listed
below for surface and subsurface intakes.* A design capacity in
excess of the need for desalinated* water as identified in chapter
III.M.2.b.(2) shall not be used by itself to declare subsurface
intakes* as not feasible.*
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i.

The regional water board shall consider the following factors in
determining feasibility of subsurface intakes:* geotechnical
data, hydrogeology, benthic topography, oceanographic
conditions, presence of sensitive habitats,* presence of
sensitive species, energy use for the entire facility; design
constraints (engineering, constructability), and project life cycle
cost. Project life cycle cost shall be determined by evaluating
the total cost of planning, design, land acquisition,
construction, operations, maintenance, mitigation, equipment
replacement and disposal over the lifetime of the facility, in
addition to the cost of decommissioning the facility.
Subsurface intakes* shall not be determined to be
economically infeasible solely because subsurface intakes*
may be more expensive than surface intakes. Subsurface
intakes* may be determined to be economically infeasible if
the additional costs or lost profitability associated with
subsurface intakes,* as compared to surface intakes, would
render the desalination facility* not economically viable. In
addition, the regional water board may evaluate other site- and
facility-specific factors.

ii. If the regional water board determines that subsurface intakes*
are not feasible* for the proposed intake design capacity, it
shall determine whether subsurface intakes* are feasible* for a
reasonable range of alternative intake design capacities. The
regional water board may find that a combination of
subsurface* and surface intakes is the best feasible*
alternative to minimize intake and mortality of marine life and
meet the identified need for desalinated water as described in
chapter III.M.2.b.(2).
(b) Installation and maintenance of a subsurface intake* shall avoid,
to the maximum extent feasible,* the disturbance of sensitive
habitats* and sensitive species.
(c) If subsurface intakes* are not feasible,* the regional water board
may approve a surface water intake, subject to the following
conditions:
i.

The regional water board shall require that surface water
intakes be screened. Screens must be functional while the
facility is withdrawing seawater.*
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ii. In order to reduce entrainment, all surface water intakes must
be screened with a 1.0 mm (0.04 in) or smaller slot size screen
when the desalination facility* is withdrawing seawater.*
iii. An owner or operator may use an alternative method of
preventing entrainment so long as the alternative method
results in intake and mortality of eggs, larvae, and juvenile
organisms that is less than or equivalent to a 1.0 mm (0.04 in)
slot size screen. The owner or operator must demonstrate the
effectiveness of the alternative method to the regional water
board. The owner or operator must conduct a study to
demonstrate the effectiveness of the alternative method, and
use an Empirical Transport Model* (ETM)/ Area of Production
Forgone* (APF) approach* to estimate entrainment. The study
period shall be at least 12 consecutive months. Sampling for
environmental studies shall be designed to account for
variation in oceanographic or hydrologic conditions and larval
abundance and diversity such that abundance estimates are
reasonably accurate. Samples must be collected using a
mesh size no larger than 335 microns and individuals collected
shall be identified to the lowest taxonomical level practicable.
The ETM/APF analysis* shall evaluate entrainment for a broad
range of species, species morphologies, and sizes under the
environmental and operational conditions that are
representative of the entrained species and the conditions at
the full-scale desalination facility.* At their discretion, the
regional water boards may permit the use of existing
entrainment data to meet this requirement.
iv. In order to minimize impingement, through-screen velocity at
the surface water intake shall not exceed 0.15 meters per
second (0.5 feet per second).
(2) Considerations for Brine* Discharge Technology:
(a) The preferred technology for minimizing intake and mortality of all
forms of marine life* resulting from brine* discharge is to
commingle brine* with wastewater (e.g., agricultural, municipal,
industrial, power plant cooling water, etc.) that would otherwise be
discharged to the ocean. The wastewater must provide adequate
dilution to ensure salinity* of the commingled discharge meets the
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this section shall preclude future recycling of the wastewater.
(b) Multiport diffusers* are the next best method for disposing of
brine* when the brine* cannot be diluted by wastewater and when
there are no live organisms in the discharge. Multiport diffusers*
shall be engineered to maximize dilution, minimize the size of the
brine mixing zone,* minimize the suspension of benthic
sediments, and minimize mortality of all forms of marine life.*
(c) Brine* discharge technologies other than wastewater dilution and
multiport diffusers,* may be used if an owner or operator can
demonstrate to the regional water board that the technology
provides a comparable level of intake and mortality of all forms of
marine life* as wastewater dilution if wastewater is available, or
multiport diffusers* if wastewater is unavailable. The owner or
operator must evaluate all of the individual and cumulative effects
of the proposed alternative discharge method on the intake and
mortality of all forms of marine life,* including (where applicable);
intake-related entrainment, osmotic stress, turbulence that occurs
during water conveyance and mixing, and shearing stress at the
point of discharge. When determining the intake and mortality
associated with a brine* discharge technology or combination of
technologies, the regional water board shall require the owner or
operator to use empirical studies or modeling to:
i.

Estimate intake entrainment impacts using an ETM/APF
approach.*

ii.

Estimate degradation of all forms of marine life* from
elevated salinity* within the brine mixing zone,* including
osmotic stresses, the size of impacted area, and the
duration that all forms of marine life* are exposed to the
toxic conditions. Considerations shall be given to the most
sensitive species, and community structure and function.

iii.

Estimate the intake and mortality of all forms of marine life*
that occurs as a result of water conveyance, in-plant
turbulence or mixing, and waste* discharge.

iv.

Within 18 months of beginning operation, submit to the
regional water board an empirical study that evaluates
intake and mortality of all forms of marine life* associated
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must evaluate impacts caused by any augmented intake
volume, intake and pump technology, water conveyance,
waste brine* mixing, and effluent discharge. Unless
demonstrated otherwise, organisms entrained by the
alternative brine* discharge technology are assumed to
have a mortality rate of 100 percent. The study period
shall be at least 12 consecutive months. If the regional
water board requires a study period longer than 12
months, the final report must be submitted to the regional
water board within 6 months of the completion of the
empirical study.
v.

If the empirical study shows that the alternative brine*
discharge technology results in more intake and mortality
of all forms of marine life* than a facility using wastewater
dilution or multiport diffusers,* then the facility must either:
(1) cease using the alternative brine* discharge technology
and install and use wastewater dilution or multiport
diffusers* to discharge brine* waste, or (2) re-design the
alternative brine* discharge technology system to minimize
intake and mortality of all forms of marine life* to a level
that is comparable with wastewater dilution if wastewater is
available, or multiport diffusers* if wastewater is
unavailable,* subject to regional water board approval.

(d) Flow augmentation* as an alternative brine* discharge technology
is prohibited with the following exceptions:
i.

At facilities that use subsurface intakes* to supply
augmented flow water for dilution. Facilities that use
subsurface intakes* to supply augmented flow water for
dilution are exempt from the requirements of chapter
III.M.2.d.(2)(c) if the facility meets the receiving water
limitation for salinity* in chapter III.M.3.

ii.

At a facility that has received a conditional Water Code
section 13142.5(b) determination and is over 80 percent
constructed by [the effective date of this plan]. If the owner
or operator of the facility proposes to use flow
augmentation* as an alternative brine* discharge
technology, the facility must: use low turbulence intakes
(e.g., screw centrifugal pumps or axial flow pumps) and
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manner that limits thermal stress, osmotic stress, turbulent
shear stress, and other factors that could cause intake and
mortality of all forms of marine life*; comply with chapter
III.M.2.d.(1); and not discharge through multiport diffusers.*
e. Mitigation for the purposes of this section is the replacement of all forms of
marine life* or habitat that is lost due to the construction and operation of a
desalination facility* after minimizing intake and mortality of all forms of
marine life* through best available site, design, and technology. The regional
water board shall ensure an owner or operator fully mitigates for the
operational lifetime of the facility and uses the best available mitigation
measures feasible* to minimize intake and mortality of all forms of marine
life.* The owner or operator may choose whether to satisfy a facility’s
mitigation measures pursuant to chapter III.M.2.e.(3) or, if available,
M.2.e.(4), or a combination of the two.
(1) Marine Life Mortality Report. The owner or operator of a facility shall
submit a report to the regional water board estimating the marine life
mortality resulting from construction and operation of the facility after
implementation of the facility’s required site, design, and technology
measures.
(a) For operational mortality related to intakes, the report shall
include a detailed entrainment study. The entrainment study
period shall be at least 12 consecutive months and sampling
shall be designed to account for variation in oceanographic or
hydrologic conditions and larval abundance and diversity such
that abundance estimates are reasonably accurate. At their
discretion, the regional water boards may permit the use of
existing entrainment data from the facility to meet this
requirement. Samples must be collected using a mesh size no
larger than 335 microns and individuals collected shall be
identified to the lowest taxonomical level practicable. The
ETM/APF analysis* shall be representative of the entrained
species collected using the 335 micron net. The APF* shall be
calculated using a one-sided, upper 95 percent confidence bound
for the 95th percentile of the APF distribution. An owner or
operator with subsurface intakes* is not required to do an
ETM/APF analysis* for their intakes and is not required to
mitigate for intake-related operational mortality. The regional
water board may apply a one percent reduction to the APF*
acreage calculated in the Marine Life Mortality Report to account
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using a 1.0 mm slot size screen.
(b) For operational mortality related to discharges, the report shall
estimate the area in which salinity* exceeds 2.0 parts per
thousand above natural background salinity* or a facility-specific
alternative receiving water limitation (see chapter III.M.3). The
area in excess of the receiving water limitation for salinity* shall
be determined by modeling and confirmed with monitoring. The
report shall use any acceptable approach approved by the
regional water board for evaluating mortality that occurs due to
shearing stress resulting from the facility’s discharge, including
any incremental increase in mortality resulting from a
commingled discharge.
(c) For construction-related mortality, the report shall use any
acceptable approach approved by the regional water board for
evaluating the mortality that occurs within the area disturbed by
the facility’s construction. The regional water board may
determine that the construction-related disturbance does not
require mitigation because the disturbance is temporary and the
habitat is naturally restored.
(d) Upon approval of the report by the regional water board in
consultation with State Water Board staff, the calculated marine
life mortality shall form the basis for the mitigation provided
pursuant to this section.
(2) The owner or operator shall mitigate for the mortality of all forms of
marine life* determined in the report above by choosing to either
complete a mitigation project as described in chapter III.M.2.e.(3) or, if
an appropriate fee-based mitigation program is available, provide
funding for the program as described in chapter III.M.2.e.(4). The
mitigation project or the use of a fee-based mitigation program and the
amount of the fee that the owner or operator must pay is subject to
regional water board approval.
(3) Mitigation Option 1: Complete a Mitigation Project. The mitigation
project must satisfy the following provisions:
(a) The owner or operator shall submit a Mitigation Plan. Mitigation
Plans shall include: project objectives, site selection, site
protection instrument (the legal arrangement or instrument that
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-40will be used to ensure the long-term protection of the
compensatory mitigation project site), baseline site conditions, a
mitigation work plan, a maintenance plan, a long-term
management plan, an adaptive management plan, performance
standards and success criteria, monitoring requirements, and
financial assurances.
(b) The mitigation project must meet the following requirements:
i. Mitigation shall be accomplished through expansion,
restoration or creation of one or more of the following:
kelp beds,* estuaries,* coastal wetlands, natural reefs,
MPAs, or other projects approved by the regional water
board that will mitigate for intake and mortality of all forms
of marine life* associated with the facility.
ii. The owner or operator shall demonstrate that the project
fully mitigates for intake-related marine life mortality by
including expansion, restoration, or creation of habitat
based on the APF* acreage calculated in the Marine Life
Mortality Report above. The owner or operator using
surface water intakes shall do modeling to evaluate the
areal extent of the mitigation project’s production area to
confirm that it overlaps the facility’s source water body.*
Impacts on the mitigation project due to entrainment by
the facility must be offset by adding compensatory
acreage to the mitigation project.
iii. The owner or operator shall demonstrate that the project
also fully mitigates for the discharge-related marine life
mortality projected in the Marine Life Mortality Report
above.
iv. The owner or operator shall demonstrate that the project
also fully mitigates for the construction-related marine life
mortality identified in the Marine Life Mortality Report
above.
v. The regional water board may permit out-of-kind
mitigation* for mitigation of open water or soft-bottom
species. In-kind mitigation* shall be done for all other
species whenever feasible.*
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-41vi. For out-of-kind mitigation,* an owner or operator shall
evaluate the biological productivity of the impacted open
water or soft-bottom habitat calculated in the Marine Life
Mortality Report and the proposed mitigation habitat. If
the mitigation habitat is a more biologically productive
habitat (e.g. wetlands, estuaries,* rocky reefs, kelp beds,*
eelgrass beds,* surfgrass beds*), the regional water
boards may apply a mitigation ratio based on the relative
biological productivity of the impacted open water or softbottom habitat and the mitigation habitat. The mitigation
ratio shall not be less than one acre of mitigation habitat
for every ten acres of impacted open water or soft-bottom
habitat.
vii. For in-kind mitigation,* the mitigation ratio shall not be
less than one acre of mitigation habitat for every one acre
of impacted habitat.
viii. For both in-kind* and out-of-kind mitigation,* the regional
water boards may increase the required mitigation ratio
for any species and impacted natural habitat calculated in
the Marine Life Mortality Report when appropriate to
account for imprecisions associated with mitigation
including, but not limited to, the likelihood of success,
temporal delays in productivity, and the difficulty of
restoring or establishing the desired productivity functions.
ix. The rationale for the mitigation ratios must be
documented in the administrative record for the permit
action.
(c) The Mitigation Plan is subject to approval by the regional water
board in consultation with State Water Board staff and with other
agencies having authority to condition approval of the project and
require mitigation.
(4) Mitigation Option 2: Fee-based Mitigation Program. If the regional water
board determines that an appropriate fee-based mitigation program has
been established by a public agency, and that payment of a fee to the
mitigation program will result in the creation and ongoing implementation
of a mitigation project that meets the requirements of chapter M.2.e.(3),
the owner or operator may pay a fee to the mitigation program in lieu of
completing a mitigation project.
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(a) The agency that manages the fee-based mitigation program must
have legal and budgetary authority to accept and spend
mitigation funds, a history of successful mitigation projects
documented by having set and met performance standards for
past projects, and stable financial backing in order to manage
mitigation sites for the operational life of the facility.
(b) The amount of the fee shall be based on the cost of the mitigation
project, or if the project is designed to mitigate cumulative
impacts from multiple desalination facilities or other development
projects, the amount of the fee shall be based on the desalination
facility’s* fair share of the cost of the mitigation project.
(c) The manager of the fee-based mitigation program must consult
with the California Department of Fish and Wildlife, Ocean
Protection Council, Coastal Commission, State Lands
Commission, and State and regional water boards to develop
mitigation projects that will best compensate for intake and
mortality of all forms of marine life* caused by the desalination
facility.* Mitigation projects that increase or enhance the viability
and sustainability of all forms of marine life* in Marine Protected
Areas are preferred, if feasible.*
(5) California Department of Fish and Wildlife, the regional water board, and
State Water Board may perform audits or site inspections of any
mitigation project.
(6) An owner or operator, or a manager of a fee-based mitigation program,
must submit a mitigation project performance report to the regional water
board 180 days prior to the expiration date of their NPDES permit.
(7) For conditionally permitted facilities or expanded facilities, the regional
water boards may:
(a) Account for previously-approved mitigation projects associated
with a facility when making a new Water Code section 13142.5(b)
determination.
(b) Require additional mitigation when making a new Water Code
section 13142.5(b) determination for any additional mortality of all
forms of marine life resulting from the occurrence of the
conditional event or the expansion of the facility. The additional
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discharge, or other increases in intake or impacts or an increase
in intake and mortality of all forms of marine life.*
3. Receiving Water Limitation for Salinity*
a. Chapter III.M.3 is applicable to all desalination facilities discharging brine*
into ocean waters,* including facilities that commingle brine* and wastewater.
b. The receiving water limitation for salinity* shall be established as described
below:

(1) Discharges shall not exceed a daily maximum of 2.0 parts per
thousand (ppt) above natural background salinity* measured no
further than 100 meters (328 ft) horizontally from each discharge
point. There is no vertical limit to this zone.

(2) In determining an effluent limit necessary to meet this receiving water
limitation, permit writers shall use the formula in chapter III.C.4 that
has been modified for brine* discharges as follows:
Equation 1: Ce= Co + Dm(2.0 ppt)
Ce= (2.0 ppt + Cs) + Dm(2.0 ppt)
Where:
Ce= the effluent concentration limit, ppt
Co= the salinity* concentration to be met at the completion of
initial* dilution= 2.0 ppt + Cs
Cs= the natural background salinity,* ppt
Dm= minimum probable initial dilution* expressed as parts
seawater* per part brine* discharge
(a) The fixed distance referenced in the initial dilution* definition
shall be no more than 100 meters (328 feet).
(b) In addition, the owner or operator shall develop a dilution
factor (Dm) based on the distance of 100 meters (328 feet) or
initial dilution,* whichever is smaller. The dilution factor (Dm)
shall be developed within the brine mixing zone* using
applicable water quality models that have been approved by
the regional water boards in consultation with State Water
Board staff.
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-44(c) The value 2.0 ppt in Equation 1 is the maximum incremental
increase above natural background salinity* (Cs) allowed at
the edge of the brine mixing zone.* A regional water board
may substitute an alternative numeric value for 2.0 ppt in
Equation 1 based upon the results of a facility-specific
alternative salinity* receiving water limitation study, as
described in chapter III.M.3.c below.
c. An owner or operator may submit a proposal to the regional water board for
approval of an alternative (other than 2 ppt) salinity* receiving water limitation
to be met no further than 100 meters horizontally from the discharge. There
is no vertical limit to this zone.

(1) To determine whether a proposed facility-specific alternative receiving
water limitation is adequately protective of beneficial uses, an owner
or operator shall:
(a) Establish baseline biological conditions at the discharge
location and at reference locations over a 12-month period
prior to commencing brine* discharge. The biologic surveys
must characterize the ecologic composition of habitat and
marine life using measures established by the regional water
board. At their discretion, the regional water boards may
permit the use of existing data to meet this requirement.
(b) Conduct at least the following chronic toxicity* Whole Effluent
Toxicity (WET) tests: germination and growth for giant kelp
(Macrocystis pyrifera); development for red abalone (Haliotis
refescens); development and fertilization for purple urchin
(Strongleocentrotus purpuratus); development and fertilization
for sand dollar (Dendraster excentricus); larval growth rate for
topsmelt (Atherniops affinis). WET tests shall be performed by
an Environmental Laboratory Accreditation Program (ELAP)
certified laboratory.
(c) The regional water board in consultation with State Water
Board staff may require an owner or operator to do additional
toxicity studies if needed.

(2) The regional water board in consultation with the State Water Board
staff may require an owner or operator to provide additional studies or
information in order to approve a facility-specific alternative receiving
water limitation for salinity.*

_____________________________
* See Appendix I for definition of terms.

20125 Ocean Plan

-45-

(3) The facility-specific alternative receiving water limitation shall be
based on the lowest observed effect concentration (LOEC)* for the
most sensitive species and toxicity endpoint as determined in the
chronic toxicity* studies. The regional water board in consultation with
State Water Board staff has discretion to approve the proposed
facility-specific alternative receiving water limitation for salinity.*

(4) The regional water board shall review a facility’s monitoring data, the
studies as required in chapter III.M.4 below, or any other information
that the regional water board deems to be relevant to periodically
assess whether the facility-specific alternative receiving water
limitation for salinity* is adequately protective of beneficial uses. The
regional water board may eliminate or revise a facility-specific
alternative receiving water limitation for salinity* based on its
assessment of the data.
d. The owner or operator of a facility that has received a conditional Water Code
section 13142.5(b) determination and is over 80 percent constructed by [the
effective date of this plan] that proposes flow augmentation* using a surface
water intake may submit a proposal to the regional water board in
consultation with the State Water Board staff for approval of an alternative
brine mixing zone* not to exceed 200 meters laterally from the discharge
point and throughout the water column. The owner or operator of such a
facility must demonstrate, in accordance with chapter III.M.2.d.(2)(c), that the
combination of the alternative brine mixing zone* and flow augmentation*
using a surface water intake provide a comparable level of intake and
mortality of all forms of marine life* as the combination of the standard brine
mixing zone* and wastewater dilution if wastewater is available, or multiport
diffusers* if wastewater is unavailable. In addition to the analysis of the
effects required by chapter III.M.2.d.(2)(c), the owner or operator must also
evaluate the individual and cumulative effects of the alternative brine mixing
zone* on the intake and mortality of all forms of marine life.* In no case may
the discharge result in hypoxic conditions outside of the alternative brine
mixing zone.* If an alternative brine mixing zone* is approved, the alternative
distance and the areal extent of the alternative brine mixing zone* shall be
used in lieu of the standard brine mixing zone* for all purposes, including
establishing an effluent limitation and a receiving water limitation for salinity,
in chapter III.M.
e. Existing facilities that do not meet the receiving water limitation at the edge of
the brine mixing zone* and throughout the water column by [the effective date
of this plan] must either: 1) establish a facility-specific alternative receiving
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the facility’s brine* discharge method in order to meet the receiving water
limitation in chapter III.M.3.b in accordance with the State Water Board’s
Compliance Schedule Policy, as set forth in chapter III.M.3.f below. An
owner or operator that chooses to upgrade the facility’s method of brine*
discharge:
(1) Must demonstrate to the regional water board that the brine*
discharge does not negatively impact sensitive habitats,* sensitive
species, MPAs, or SWQPAs.*
(2) Is subject to the Considerations for Brine* Discharge Technology
described in chapter III.M.2.d.(2).
f.

The regional water board may grant compliance schedules for the
requirements for brine* waste discharges for desalination facilities.* All
compliance schedules shall be in accordance with the State Water Board’s
Compliance Schedule Policy, except that the salinity* receiving water
limitation set forth in chapters III.M.3.b and III.M.3.c shall be considered to be
a “new water quality objective” as used in the Compliance Schedule Policy.

g. The regional water board in consultation with the State Water Board staff may
require an owner or operator to provide additional studies or information if
needed. All studies and models are subject to the approval of the regional
water board in consultation with State Water Board staff. The regional water
board may require an owner or operator to hire a neutral third party entity to
review studies and models and make recommendations to the regional water
board.
4. Monitoring and Reporting Programs
a. The owner or operator of a desalination facility* must submit a Monitoring and
Reporting Plan to the regional water board for approval. The Monitoring and
Reporting Plan shall include monitoring of effluent and receiving water
characteristics and impacts to all forms of marine life.* The Monitoring and
Reporting Plan shall, at a minimum, include monitoring for benthic community
health, aquatic life toxicity, hypoxia, and receiving water characteristics
consistent with Appendix III of this Plan and for compliance with the receiving
water limitation in chapter III.M.3. Receiving water monitoring for salinity*
shall be conducted at times when the monitoring locations are most likely
affected by the discharge. For new or expanded facilities the following
additional requirements apply:
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-47(1) An owner or operator must perform facility-specific monitoring to
demonstrate compliance with the receiving water limitation for
salinity,* and evaluate the potential effects of the discharge within the
water column, bottom sediments, and the benthic communities.
Facility-specific monitoring is required until the regional water board
determines that a regional monitoring program is adequate to ensure
compliance with the receiving water limitation. The monitoring and
reporting plan shall be reviewed, and revised if necessary, upon
NPDES permit renewal.

(2) Baseline biological conditions shall be established at the discharge
location and at a reference location prior to commencement of
construction. The owner or operator is required to conduct biological
surveys (e.g., Before-After Control-Impact study), that will evaluate
the differences between biological communities at a reference site
and at the discharge location before and after the discharge
commences. The regional water board will use the data and results
from the surveys and any other applicable data for evaluating and
renewing the requirements set forth in a facility’s NPDES permit.
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-48APPENDIX I
DEFINITION OF TERMS
ACUTE TOXICITY
a.

Acute Toxicity (TUa)

Expressed in Toxic Units Acute (TUa)
TUa =
b.

100
96-hr LC 50%

Lethal Concentration 50% (LC 50)

LC 50 (percent waste giving 50% survival of test organisms) shall be determined by static
or continuous flow bioassay techniques using standard marine test species as specified in
Appendix III. If specific identifiable substances in wastewater can be demonstrated by the
discharger as being rapidly rendered harmless upon discharge to the marine environment,
but not as a result of dilution, the LC 50 may be determined after the test samples are
adjusted to remove the influence of those substances.
When it is not possible to measure the 96-hour LC 50 due to greater than 50 percent
survival of the test species in 100 percent waste, the toxicity concentration shall be
calculated by the expression:
TUa =

log (100 - S)
1.7

where:
S = percentage survival in 100% waste. If S > 99, TUa shall be reported as zero.
ALL FORMS OF MARINE LIFE includes all life stages of all marine species.
AREA PRODUCTION FOREGONE (APF), also known as habitat production foregone, is an
estimate of the area that is required to produce (replace) the same amount of larvae or
propagules* that are removed via entrainment at a desalination facility’s* intakes. APF is
calculated by multiplying the proportional mortality* by the source water body,* which are
both determined using an empirical transport model.*
AREAS OF SPECIAL BIOLOGICAL SIGNIFICANCE (ASBS) are those areas designated by
the State Water Board as ocean areas requiring protection of species or biological
communities to the extent that maintenance of natural water quality is assured. All Areas of
Special Biological Significance are also classified as a subset of STATE WATER QUALITY
PROTECTION AREAS.* ASBS are also referred to as State Water Quality Protection
Areas* – Areas of Special Biological Significance (SWQPA-ASBS).
BRINE is the byproduct of desalinated* water having a salinity* concentration greater than a
desalination facility’s* intake source water.
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-49BRINE MIXING ZONE is the area where salinity* may exceed 2.0 parts per thousand above
natural background salinity,* or the concentration of salinity* approved as part of an
alternative receiving water limitation. The standard brine mixing zone shall not exceed 100
meters (328 feet) laterally from the points of discharge and throughout the water column.
An alternative brine mixing zone, if approved as described in chapter III.M.3.d, shall not
exceed 200 meters (656 feet) laterally from the points of discharge and throughout the
water column. The brine mixing zone is an allocated impact zone where there may be toxic
effects on marine life due to elevated salinity.
CHLORDANE shall mean the sum of chlordane-alpha, chlordane-gamma, chlordene-alpha,
chlordene-gamma, nonachlor-alpha, nonachlor-gamma, and oxychlordane.
CHRONIC TOXICITY: This parameter shall be used to measure the acceptability of waters for
supporting a healthy marine biota until improved methods are developed to evaluate
biological response.
a. Chronic Toxicity (TUc)
Expressed as Toxic Units Chronic (TUc)
100
NOEL
No Observed Effect Level (NOEL)
TUc =

b.

The NOEL is expressed as the maximum percent effluent or receiving water* that causes
no observable effect on a test organism, as determined by the result of a critical life stage
toxicity test listed in Appendix III, Table III-1.
DDT shall mean the sum of 4,4’DDT, 2,4’DDT, 4,4’DDE, 2,4’DDE, 4,4’DDD, and 2,4’DDD.
DEGRADE: Degradation shall be determined by comparison of the waste field and reference
site(s) for characteristic species diversity, population density, contamination, growth
anomalies, debility, or supplanting of normal species by undesirable plant and animal
species. Degradation occurs if there are significant* differences in any of three major biotic
groups, namely, demersal fish, benthic invertebrates, or attached algae. Other groups may
be evaluated where benthic species are not affected, or are not the only ones affected.
DESALINATION FACILITY is an industrial facility that processes water to remove salts and
other components from the source water to produce water that is less saline than the source
water.
DICHLOROBENZENES shall mean the sum of 1,2- and 1,3-dichlorobenzene.
DOWNSTREAM OCEAN WATERS shall mean waters downstream with respect to ocean
currents.
DREDGED MATERIAL: Any material* excavated or dredged from the navigable waters of the
United States, including material* otherwise referred to as “spoil”.
EELGRASS BEDS are aggregations of the aquatic plant species of the genus Zostera.
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-50EMPIRICAL TRANSPORT MODEL (ETM) is a methodology for determining the spatial area
known as the source water body* that contains the source water population, which are the
organisms that are at risk of entrainment as determined by factors that may include but are
not limited to biological, hydrodynamic, and oceanographic data. ETM can also be used to
estimate proportional mortality,* Pm.
ENCLOSED BAYS are indentations along the coast which enclose an area of oceanic water
within distinct headlands or harbor works. Enclosed bays include all bays where the
narrowest distance between headlands or outermost harbor works is less than 75 percent
of the greatest dimension of the enclosed portion of the bay. This definition includes but is
not limited to: Humboldt Bay, Bodega Harbor, Tomales Bay, Drakes Estero, San Francisco
Bay, Morro Bay, Los Angeles Harbor, Upper and Lower Newport Bay, Mission Bay, and
San Diego Bay.
ENDOSULFAN shall mean the sum of endosulfan-alpha and -beta and endosulfan sulfate.
ESTUARIES AND COASTAL LAGOONS are waters at the mouths of streams that serve as
mixing zones for fresh and ocean* waters during a major portion of the year. Mouths of
streams that are temporarily separated from the ocean by sandbars shall be considered as
estuaries. Estuarine waters will generally be considered to extend from a bay or the open
ocean to the upstream limit of tidal action but may be considered to extend seaward if
significant* mixing of fresh and salt water occurs in the open coastal waters. The waters
described by this definition include but are not limited to the Sacramento-San Joaquin Delta
as defined by Ssection 12220 of the California Water Code, Suisun Bay, Carquinez Strait
downstream to Carquinez Bridge, and appropriate areas of the Smith, Klamath, Mad, Eel,
Noyo, and Russian Rivers.
ETM/APF APPROACH or ANALYSIS. For guidance on how to perform an ETM/APF analysis
please see Appendix E of the Staff Report for Amendment to the Water Quality Control
Plan For Ocean Waters of California Addressing Desalination Facility Intakes, Brine*
Discharges, And The Incorporation Of Other Non-substantive Changes.
FEASIBLE for the purposes of chapter III.M, shall mean capable of being accomplished in a
successful manner within a reasonable period of time, taking into account economic,
environmental, social, and technological factors.
FLOW AUGMENTATION is a type of in-plant dilution and occurs when a desalination facility*
withdraws additional source water for the specific purpose of diluting brine* prior to
discharge.
GRAYWATER is drainage from galley, dishwasher, shower, laundry, bath, and lavatory wash
basin sinks, and water fountains, but does not include drainage from toilets, urinals,
hospitals, or cargo spaces.
HALOMETHANES shall mean the sum of bromoform, bromomethane (methyl bromide) and
chloromethane (methyl chloride).
HCH shall mean the sum of the alpha, beta, gamma (lindane) and delta isomers of
hexachlorocyclohexane.
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-51INDICATOR BACTERIA includes total coliform bacteria, fecal coliform bacteria (or E. coli),
and/or Enterococcus bacteria.
IN-KIND MITIGATION is when the habitat or species lost is the same as what is replaced
through mitigation.
INITIAL DILUTION is the process which results in the rapid and irreversible turbulent mixing of
wastewater with ocean water around the point of discharge.
For a submerged buoyant discharge, characteristic of most municipal and industrial wastes
that are released from the submarine outfalls, the momentum of the discharge and its initial
buoyancy act together to produce turbulent mixing. Initial dilution in this case is completed
when the diluting wastewater ceases to rise in the water column and first begins to spread
horizontally.
For shallow water submerged discharges, surface discharges, and nonbuoyant discharges,
characteristic of cooling water wastes and some individual discharges, turbulent mixing
results primarily from the momentum of discharge. Initial dilution, in these cases, is
considered to be completed when the momentum induced velocity of the discharge ceases
to produce significant* mixing of the waste, or the diluting plume reaches a fixed distance
from the discharge to be specified by the Regional Board, whichever results in the lower
estimate for initial dilution.
KELP BEDS, are aggregations of marine algae of the order Laminariales, including species in
the genera Macrocystis, Nereocystis, and Pelagophycus. Kelp beds include the total
foliage canopy throughout the water column.
LARGE PASSENGER VESSELS are vessels of 300 gross registered tons or greater engaged
in carrying passengers for hire. The following vessels are not large passenger vessels:
(1) Vessels without berths or overnight accommodations for passengers;
(2) Noncommercial vessels, warships, vessels operated by nonprofit entities as determined
by the Internal Revenue Service, and vessels operated by the state, the United States,
or a foreign government;
(3) Oceangoing vessels,* as defined below (e.g. those used to transport cargo).
LOEC is the lowest observed effect concentration or the lowest concentration of effluent that
causes observable adverse effects in exposed test organisms.
MARICULTURE is the culture of algae, plants, and animals in marine waters independent of
any pollution source.
MARINE MANAGED AREAS are named, discrete geographic marine or estuarine areas along
the California coast designated by law or administrative action, and intended to protect,
conserve, or otherwise manage a variety of resources and their uses. According to the
California Public Resources Code (sections§§ 36600 et. seq.) there are six classifications
of marine managed areas, including State Marine Reserves, State Marine Parks and State
Marine Conservation Areas, State Marine Cultural Preservation Areas, State Marine
Recreational Management Areas, and State Water Quality Protection Areas.*
MARKET SQUID NURSURIES are comprised of numerous egg capsules, each containing
approximately 200 developing embryos, attached in clusters or mops to sandy substrate
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-52with moderate water flow. Market squid (Doryteuthis opalescens) nurseries occur at a wide
range of depths; however, mop densities are greatest in shallow, nearshore waters
between ten and 100 meters (328 feet) deep.
MATERIAL: (a) In common usage: (1) the substance or substances of which a thing is made or
composed (2) substantial; (b) For purposes of this Ocean Plan relating to waste disposal,
dredging and the disposal of dredged material* and fill, MATERIAL means matter of any
kind or description which is subject to regulation as waste, or any material dredged from the
navigable waters of the United States. See also, DREDGED MATERIAL.* For the
purposes of chapter III.M.2.d, materials relates to the common usage in (a).
METHOD DETECTION LIMIT (Method Detection Limit) is the minimum concentration of a
substance that can be measured and reported with 99% confidence that the analyte
concentration is greater than zero, as defined in 40 CFR PART 136 Appendix B.
MINIMUM LEVEL (ML) is the concentrations at which the entire analytical system must give a
recognizable signal and acceptable calibration point. The ML is the concentration in a
sample that is equivalent to the concentration of the lowest calibration standard analyzed by
a specific analytical procedure, assuming that all the method-specified sample weights,
volumes and processing steps have been followed.
MULTIPORT DIFFUSERS are linear structures consisting of spaced ports or nozzles that are
installed on submerged marine outfalls. For the purposes of chapter III.M, multiport
diffusers discharge brine* waste into an ambient receiving water body and enable rapid
mixing, dispersal, and dilution of brine* within a relatively small area.
NATURAL BACKGROUND SALINITY is the salinity* at a location that results from naturally
occurring processes and is without apparent human influence. For purposes of determining
natural background salinity, the regional water board may approve the use of:
(1) the mean monthly natural background salinity. Mean monthly natural background
salinity shall be determined by averaging 20 years of historical salinity* data in the
proximity of the proposed discharge location and at the depth of the proposed discharge,
when feasible.* For historical data not recorded in parts per thousand, the regional
water boards may accept converted data at their discretion. When historical data are not
available, natural background salinity shall be determined by measuring salinity* at
depth of proposed discharge for three years, on a weekly basis prior to a desalination
facility* discharging brine,* and the mean monthly natural salinity* shall be used to
determine natural background salinity; or
(2) the actual salinity at a reference location, or reference locations, that is representative of
natural background salinity at the discharge location. The reference locations shall be
without apparent human influence, including wastewater outfalls and brine discharges.
Either method to establish natural background salinity may be used for the purpose of
determining compliance with the receiving water limitation or an effluent limitation for
salinity. If a reference location(s) is used for compliance monitoring, the permit should
specify that historical data shall be used if reference location data becomes unavailable.
An owner or operator shall submit to the regional water board all necessary information to
establish natural background salinity.
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-53NATURAL LIGHT: Reduction of natural light may be determined by the Regional Board by
measurement of light transmissivity or total irradiance, or both, according to the monitoring
needs of the Regional Board.
NO DISCHARGE ZONE (NDZ) is an area in which both treated and untreated sewage
discharges from vessels are prohibited. Within NDZ boundaries, vessel operators are
required to retain their sewage discharges onboard for disposal at sea (beyond three miles
from shore) or onshore at a pump-out facility.
NON-STORM WATER DISCHARGE is any runoff that is not the result of a precipitation event.
This is often referred to as “dry weather flow.”
OCEAN WATERS are the territorial marine waters of the State as defined by California law to
the extent these waters are outside of enclosed bays,* estuaries, and coastal lagoons.* If a
discharge outside the territorial waters of the State could affect the quality of the waters of
the State, the discharge may be regulated to assure no violation of the Ocean Plan will
occur in ocean waters.
OCEANGOING VESSELS (i.e., oceangoing ships) means commercial vessels of 300 gross
registered tons or more calling on California ports or places, excluding active military
vessels.
OILY BILGE WATER includes bilge water that contains used lubrication oils, oil sludge and
slops, fuel and oil sludge, used oil, used fuel and fuel filters, and oily waste.
OUT-OF-KIND MITIGATION is when the habitat or species lost is different than what is
replaced through mitigation.
PAHs (polynuclear aromatic hydrocarbons) shall mean the sum of acenaphthylene, anthracene,
1,2-benzanthracene, 3,4-benzofluoranthene, benzo[k]fluoranthene, 1,12-benzoperylene,
benzo[a]pyrene, chrysene, dibenzo[ah]anthracene, fluorene, indeno[1,2,3-cd]pyrene,
phenanthrene and pyrene.
PCBs (polychlorinated biphenyls) shall mean the sum of chlorinated biphenyls whose analytical
characteristics resemble those of Aroclor-1016, Aroclor-1221, Aroclor-1232, Aroclor-1242,
Aroclor-1248, Aroclor-1254 and Aroclor-1260.
PERMITTING AUTHORITY means the State Water Board or Regional Water Board, whichever
issues the permit.
PROPAGULES are structures that are capable of propagating an organism to the next stage in
its life cycle via dispersal. Dispersal is the movement of individuals from their birth site to
their reproductive grounds.
PROPORTIONAL MORTALITY, Pm, is percentage of larval organisms or propagules* in the
source water body* that is expected to be entrained at a desalination facility’s* intake. It is
assumed that all entrained larvae or propagules* die as a result of entrainment.
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-54RECEIVING WATER, for permitted storm water discharges and nonpoint sources, should be
measured at the point of discharge(s), in the surf zone immediately where runoff from an
outfall meets the ocean water (a.k.a., at point zero).
SALINITY is a measure of the dissolved salts in a volume of water. For the purposes of this
Plan, salinity shall be measured using a standard method approved by the regional water
board (e.g. Standard Method 2520 B, EPA Method 120.1, EPA Method 160.1) and reported
in parts per thousand (ppt). For historical salinity data not recorded in parts per thousand,
the regional water boards may accept converted data at their discretion.
SEAWATER is salt water that is in or from the ocean. For the purposes chapter III.M, seawater
includes tidally influenced waters in coastal estuaries and coastal lagoons* and
underground salt water beneath the seafloor, beach, or other contiguous land with
hydrologic connectivity to the ocean.
SENSITIVE HABITATS, for the purposes of this Plan, are kelp beds,* rocky substrate, surfgrass
beds,* eelgrass beds,* oyster beds, spawning grounds for state or federally managed
species, market squid nurseries,* or other habitats in need of special protection as
determined by the Water Boards.
SHELLFISH are organisms identified by the California Department of Public Health as shellfish
for public health purposes (i.e., mussels, clams and oysters).
SIGNIFICANT difference is defined as a statistically significant difference in the means of two
distributions of sampling results at the 95 percent confidence level.

SOURCE WATER BODY is the spatial area that contains the organisms that are at risk
of entrainment at a desalination facility* as determined by factors that may include,
but are not limited to, biological, hydrodynamic, and oceanographic data.
STATE WATER QUALITY PROTECTION AREAS (SWQPAs) are nonterrestrial marine or
estuarine areas designated to protect marine species or biological communities from an
undesirable alteration in natural water quality. All Areas of Special Biological Significance
(ASBS)* that were previously designated by the State Water Board in Resolutions 74-28,
74-32, and 75-61 are now also classified as a subset of State Water Quality Protection
Areas and require special protections afforded by this Plan.
STATE WATER QUALITY PROTECTION AREAS – GENERAL PROTECTION (SWQPA-GP)
designated by the State Water Board to protect marine species and biological
communities from an undesirable alteration in natural water quality within State Marine
Parks and State Marine Conservation Areas.
SUBSURFACE INTAKE, for the purposes of chapter III.M, is an intake withdrawing seawater*
from the area beneath the ocean floor or beneath the surface of the earth inland from the
ocean.
SURFGRASS BEDS are aggregations of marine flowering plants of the genus Phyllospadix.

_____________________________
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-55TCDD EQUIVALENTS shall mean the sum of the concentrations of chlorinated dibenzodioxins
(2,3,7,8-CDDs) and chlorinated dibenzofurans (2,3,7,8-CDFs) multiplied by their
respective toxicity factors, as shown in the table below.

Isomer Group

Toxicity
Equivalence
Factor
1.0

2,3,7,8-tetra CDD
2,3,7,8-penta CDD
2,3,7,8-hexa CDDs
2,3,7,8-hepta CDD
octa CDD

0.5
0.1
0.01
0.001

2,3,7,8 tetra CDF
1,2,3,7,8 penta CDF
2,3,4,7,8 penta CDF
2,3,7,8 hexa CDFs
2,3,7,8 hepta CDFs
octa CDF

0.1
0.05
0.5
0.1
0.01
0.001

WASTE: As used in this Plan, waste includes a discharger’s total discharge, of whatever origin,
i.e., gross, not net, discharge.
WATER RECLAMATION: The treatment of wastewater to render it suitable for reuse, the
transportation of treated wastewater to the place of use, and the actual use of treated
wastewater for a direct beneficial use or controlled use that would not otherwise occur.

_____________________________
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MINIMUM* LEVELS
The Minimum* Levels identified in this appendix represent the lowest concentration of a pollutant that can
be quantitatively measured in a sample given the current state of performance in analytical chemistry
methods in California. These Minimum* Levels were derived from data provided by state-certified
analytical laboratories in 1997 and 1998 for pollutants regulated by the California Ocean Plan and shall
be used until new values are adopted by the State Water Board. There are four major chemical
groupings: volatile chemicals, semi-volatile chemicals, inorganics, pesticides & PCB’s.* “No Data” is
indicated by “--“.

TABLE II-1
MINIMUM* LEVELS – VOLATILE CHEMICALS
Minimum* Level (µg/L)
Volatile Chemicals
Acrolein
Acrylonitrile
Benzene
Bromoform
Carbon Tetrachloride
Chlorobenzene
Chlorodibromomethane
Chloroform
1,2-Dichlorobenzene (volatile)
1,3-Dichlorobenzene (volatile)
1,4-Dichlorobenzene (volatile)
Dichlorobromomethane
1,1-Dichloroethane
1,2-Dichloroethane
1,1-Dichloroethylene
Dichloromethane
1,3-Dichloropropene (volatile)
Ethyl benzene
Methyl Bromide
Methyl Chloride
1,1,2,2-Tetrachloroethane
Tetrachloroethylene
Toluene
1,1,1-Trichloroethane
1,1,2-Trichloroethane
Trichloroethylene
Vinyl Chloride

CAS
Number
107028
107131
71432
75252
56235
108907
124481
67663
95501
541731
106467
75274
75343
107062
75354
75092
542756
100414
74839
74873
79345
127184
108883
71556
79005
79016
75014

GC
a
Method

GCMS
b
Method

2.
2.
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
1.
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

5
2
2
2
2
2
2
2
2
2
2
2
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2

Table II-1 Notes
a) GC Method
= Gas Chromatography
b) GCMS Method = Gas Chromatography / Mass Spectrometry
*
To determine the lowest standard concentration in an instrument calibration curve for these
techniques, use the given ML* (see Cchapter III, “Use of Minimum* Levels”).

* See Appendix I for definition of terms.
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MINIMUM* LEVELS – SEMI VOLATILE CHEMICALS
Minimum* Level (µg/L)
Semi-Volatile Chemicals
Acenapthylene

CAS
Number
208968

Anthracene

GC
a, *
Method
--

GCMS
b, *
Method
10

HPLC
c,*
Method
0.2

COLOR
d
Method
--

120127

--

10

2

--

Benzidine

92875

--

5

--

--

Benzo(a)anthracene

56553

--

10

2

--

Benzo(a)pyrene

50328

--

10

2

--

Benzo(b)fluoranthene

205992

--

10

10

--

Benzo(g,h,i)perylene

191242

--

5

Benzo(k)floranthene

207089

--

Bis 2-(1-Chloroethoxy) methane

111911

Bis(2-Chloroethyl)ether

0.1

--

10

2

--

--

5

--

--

111444

10

1

--

--

Bis(2-Chloroisopropyl)ether

39638329

10

2

--

--

Bis(2-Ethylhexyl) phthalate

117817

10

5

--

--

95578

2

5

--

--

218019

--

10

5

--

Di-n-butyl phthalate

84742

--

10

--

--

Dibenzo(a,h)anthracene

53703

--

10

0.1

--

1,2-Dichlorobenzene (semivolatile)

95504

2

2

--

--

1,3-Dichlorobenzene (semivolatile)

541731

2

1

--

--

1,4-Dichlorobenzene (semivolatile)

106467

2

1

--

--

91941

--

5

--

--

2,4-Dichlorophenol

120832

1

5

--

--

1,3-Dichloropropene

542756

--

5

--

84662

10

2

--

--

Dimethyl phthalate

131113

10

2

--

--

2,4-Dimethylphenol

105679

1

2

--

--

2,4-Dinitrophenol

51285

5

5

--

--

2,4-Dinitrotoluene

121142

10

5

--

--

1,2-Diphenylhydrazine

122667

--

1

--

--

Fluoranthene

206440

10

1

0.05

--

86737

--

10

0.1

--

Hexachlorobenzene

118741

5

1

--

--

Hexachlorobutadiene

87683

5

1

--

--

Hexachlorocyclopentadiene

77474

5

5

--

--

2-Chlorophenol
Chrysene

3,3-Dichlorobenzidine

Diethyl phthalate

Fluorene

Table II-2 continued on next page…

* See Appendix I for definition of terms.
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Minimum* Levels – Semi Volatile Chemicals
Minimum* Level (µg/L)
Semi-Volatile Chemicals

CAS
Number

Hexachloroethane

GC
a, *
Method

GCMS
b, *
Method

67721

5

1

193395

--

10

78591

10

534521

HPLC
c,*
Method

COLOR
d
Method

--

--

0.05

--

1

--

--

10

5

--

--

59507

5

1

--

--

621647

10

5

--

--

N-nitrosodimethylamine

62759

10

5

--

--

N-nitrosodiphenylamine

86306

10

1

--

--

Nitrobenzene

98953

10

1

--

--

2-Nitrophenol

88755

--

10

--

--

4-Nitrophenol

100027

5

10

--

--

Pentachlorophenol

87865

1

5

--

--

Phenanthrene

85018

--

5

0.05

--

Phenol

108952

1

1

--

Pyrene

129000

--

10

0.05

--

88062

10

10

--

--

Indeno(1,2,3-cd)pyrene
Isophorone
2-methyl-4,6-dinitrophenol
3-methyl-4-chlorophenol
N-nitrosodi-n-propylamine

2,4,6-Trichlorophenol

50

Table II-2 Notes:
a)
b)
c)
d)
*

GC Method
=
GCMS Method =
HPLC Method =
COLOR Method =

Gas Chromatography
Gas Chromatography / Mass Spectrometry
High Pressure Liquid Chromatography
Colorimetric

To determine the lowest standard concentration in an instrument calibration curve for this technique,
multiply the given ML* by 1000 (see Cchapter III, “Use of Minimum* Levels”).

* See Appendix I for definition of terms.
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MINIMUM* LEVELS - INORGANICS
Minimum* Level (µg/L)
Inorganic
Substances
Antimony
Arsenic
Beryllium
Cadmium
Chromium (total)
Chromium (VI)
Copper
Cyanide
Lead
Mercury
Nickel
Selenium
Silver
Thallium
Zinc

CAS
Number
7440360
7440382
7440417
7440439
-18540299
7440508
57125
7439921
7439976
7440020
7782492
7440224
7440280
7440666

COLOR
a
Method
-20.
---10.
-5.
--------

DCP
b
Method
1000.
1000.
1000.
1000.
1000.
-1000.
-10000.
-1000.
1000.
1000.
1000.
1000.

FAA
c
Method
10.
-20.
10.
50.
5.
20.
-20.
-50.
-10.
10.
20.

GFAA
d
Method
5.
2.
0.5
0.5
2.
-5.
-5.
-5.
5.
1.
2.
--

HYDRIDE
e
Method
0.5
1.
---------1.
----

ICP
f
Method
50.
10.
2.
10.
10.
-10.
-5.
-20.
10.
10.
10.
20.

ICPMS
g
Method
0.5
2.
0.5
0.2
0.5
-0.5
-0.5
0.5
1.
2.
0.2
1.
1.

SPGFAA
h
Method
5.
2.
1.
0.5
1.
-2.
-2.
-5.
5.
2.
5.
10.

CVAA
i
Method
---------0.2
------

Table II-3 Notes
a)
b)
c)
d)
e)
f)
g)
h)
i)

COLOR Method
DCP Method
FAA Method
GFAA Method
HYDRIDE Method
ICP Method
ICPMS Method
SPGFAA Method
CVAA Method

=
=
=
=
=
=
=
=
=

Colorimetric
Direct Current Plasma
Flame Atomic Absorption
Graphite Furnace Atomic Absorption
Gaseous Hydride Atomic Absorption
Inductively Coupled Plasma
Inductively Coupled Plasma / Mass Spectrometry
Stabilized Platform Graphite Furnace Atomic Absorption (i.e., US EPA 200.9)
Cold Vapor Atomic Absorption

*

To determine the lowest standard concentration in an instrument calibration curve for these techniques, use the given ML* (see Cchapter III,
“Use of Minimum* Levels”).

_____________________________
* See Appendix I for definition of terms.
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TABLE II-4
MINIMUM* LEVELS – PESTICIDES AND PCBs*
Minimum* Level
(µg/L)
CAS
Pesticides – PCB's
Number
GC Methoda,*
Aldrin

309002

0.005

Chlordane*

57749

0.1

4,4'-DDD

72548

0.05

4,4'-DDE

72559

0.05

4,4'-DDT

50293

0.01

Dieldrin

60571

0.01

a-Endosulfan

959988

0.02

b-Endosulfan

33213659

0.01

1031078

0.05

Endrin

72208

0.01

Heptachlor

76448

0.01

1024573

0.01

a-Hexachlorocyclohexane

319846

0.01

b-Hexachlorocyclohexane

319857

0.005

d-Hexachlorocyclohexane

319868

0.005

58899

0.02

Endosulfan Sulfate

Heptachlor Epoxide

g-Hexachlorocyclohexane (Lindane)
PCB 1016

--

0.5

PCB 1221

--

0.5

PCB 1232

--

0.5

PCB 1242

--

0.5

PCB 1248

--

0.5

PCB 1254

--

0.5

PCB 1260

--

0.5

8001352

0.5

Toxaphene
Table II-4 Notes
a)

GC Method = Gas Chromatography

*

To determine the lowest standard concentration in an instrument
calibration curve for this technique, multiply the given ML* by 100
(see Cchapter III, “Use of Minimum* Levels”).

_____________________________
* See Appendix I for definition of terms.
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STANDARD MONITORING PROCEDURES
1. INTRODUCTION
The purpose of this appendix is to provide guidance to the Regional Water Boards on
implementing the Ocean Plan and to ensure the reporting of useful information. Monitoring
should be question driven rather than just gathering data and should be focused on assuring
compliance with narrative and numeric water quality standards, the status and attainment of
beneficial uses, and identifying sources of pollution.
It is not feasible to prescribe requirements in the Ocean Plan that encompass all circumstances
and conditions that could be encountered by all dischargers, nor is it desirable to limit the
flexibility of the Regional Water Boards in the monitoring of ocean* waters. This appendix
should therefore be considered the basic framework for the design of an ocean discharger
monitoring program. The Regional Water Boards are responsible for issuing monitoring and
reporting programs (MRPs) that will implement this monitoring guidance. Regional Water
Boards can deviate from the procedures required in the appendix only with the approval of the
State Water Resources Control Board.
This monitoring guidance utilizes a model monitoring framework. The model monitoring
framework has three components that comprise a range of spatial and temporal scales: (1) core
monitoring, (2) regional monitoring, and (3) special studies.
1) Core monitoring consists of the basic site-specific monitoring necessary to measure
compliance with individual effluent limits and/or impacts to receiving water* quality. Core
monitoring is typically conducted in the immediate vicinity of the discharge by examining local
scale spatial effects.
2) Regional monitoring provides information necessary to make assessments over large areas
and serves to evaluate cumulative effects of all anthropogenic inputs. Regional monitoring data
also assists in the interpretation of core monitoring studies. It is recommended that the
Regional Water Boards require participation by the discharger in an approved regional
monitoring program, if available, for the receiving water*.* In the event that a regional monitoring
effort takes place during a permit cycle in which the MRP does not specifically address regional
monitoring, a Regional Water Board may allow relief from aspects of core monitoring
components in order to encourage participation.
3) Special studies are directed monitoring efforts designed in response to specific management
or research questions identified through either core or regional monitoring programs. Often they
are used to help understand core or regional monitoring results, where a specific environmental
process is not well understood, or to address unique issues of local importance. Regional
Water Boards may require special studies as appropriate. Special studies are not addressed
further in this guidance because they are beyond its scope.
The Ocean Plan does not address all site-specific monitoring issues and allows the Regional
Water Boards to select alternative protocols with the approval of the State Water Board. If no
direction is given in this appendix for a specific provision of the Ocean Plan, it is within the

_____________________________
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provision.
2. QUALITY ASSURANCE
All receiving* and ambient water monitoring conducted in compliance with MRPs must be
comparable with the Quality Assurance requirements of the Surface Water Ambient Monitoring
Program (SWAMP).
SWAMP comparable means all sample collection and analyses shall meet or exceed the
measurement quality objectives (MQOs) – including all sample types, frequencies, control limits
and holding time requirements – as specified in the SWAMP Quality Assurance Project Plan
(QAPrP)
The SWAMP QAPrP is located at:
http://www.waterboards.ca.gov/water_issues/programs/swamp/tools.shtml#qa.
For those measurements that do not have SWAMP MQOs available, then MQOs shall be at the
discretion of the Regional Water Board. Refer to the USEPA guidance document (EPA QA/G-4)
for selecting data quality objectives, Iocated at http://www.epa.gov/quality/qs-docs/g4-final.pdf.
Water Quality data must be reported according to the California Environmental Data Exchange
Network (CEDEN) “Data Template” format for all constituents that are monitored in receiving
and ambient water. CEDEN Data Template are available at: http://ceden.org.
3. TYPE OF WASTE DISCHARGE SOURCES
Discharges to ocean waters* are highly diverse and variable, exhibiting a wide range of
constituents, effluent quality and quantity, location and frequency of discharge. Different types
of discharges will require different approaches. This Appendix provides specific direction for
three broad types of discharges: (1) Point Sources, (2) Storm Water Point Sources and (3) Nonpoint Sources.
3.1. Point Sources
Industrial, municipal, marine laboratory and other traditional point sources of pollution that
discharge wastewater directly to surface waters and are required to obtain NPDES permits.
3.2. Storm Water Point Sources
Storm Water Point Sources, hereafter referred to as Storm Water Sources, are those NPDES
permitted discharges regulated by Construction or Industrial Storm Water General Permits or
municipal separate storm sewer system (MS4s) Permits. MS4 Permits are further divided into
Phase I and II Permits. A Phase I MS4 Permit is issued by a Regional Water Board for medium
(serving between 100,000 and 250,000 people) and large (serving 250,000 or more people)
municipalities. A Phase II MS4 General Permit is issued by the State Water Resources Control
Board for the discharge of storm water for smaller municipalities, and includes nontraditional
Small MS4s, which are governmental facilities such as military bases, public campuses, prison
and hospital complexes.

_____________________________
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3.3. Non-point Sources
A Non-point Source is any source of pollutants that is not a Point Source described in Ssection
3.1 or a Storm Water Point Source as described in Ssection 3.2. Land use categories
contributing to non-point sources include but are not limited to:
a.
b.
c.
d.
e.
f.

Agriculture
Grazing
Forestry/timber harvest
Urban not covered under an NPDES permit
Marinas and mooring fields
Golf Courses not covered under an NPDES Permit

Only agricultural and golf course related non-point source discharge monitoring is addressed in
this Appendix, but Regional Water Boards may issue MRPs for other non-point sources at their
discretion. Agriculture includes irrigated lands. Irrigated lands are where water is applied for
the purpose of producing crops, including, but not limited to, row and field crop, orchards,
vineyard, rice production, nurseries, irrigated pastures, and managed wetlands.
4. INDICATOR BACTERIA*
4.1. Point Sources
Primary questions to be addressed:
1. Does the effluent comply with the water quality standards in the receiving water*?
2. Does the sewage effluent reach water contact zones or commercial shellfish* beds?
To answer these questions, core monitoring shall be conducted in receiving water* on the
shoreline for the indicator bacteria* at a minimum weekly for any point sources discharging
treated sewage effluent:
a. within one nautical mile of shore, or
b. within one nautical mile of a commercial shellfish* bed, or
c. if the discharge is in excess of 10 million gallons per day (MGD).
Alternatively, these requirements may be met through participation in a regional monitoring
program to assess the status of marine contact recreation water quality. If the permittee
participates in a regional monitoring program, in conjunction with local health organization(s),
core monitoring may be suspended for that period at the discretion of the Regional Water
Board. Regional monitoring should be used to answer the above questions, and may be used
to answer additional questions. These additional questions may include, but are not limited to,
questions regarding the extent and magnitude of current or potential receiving water* indicator
bacteria* problems, or the sources of indicator bacteria.*
4.2. Storm Water

_____________________________
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1. Does the receiving water* comply with water quality standards?
2. Is the condition of the receiving water* protective of contact recreation and shellfish*
harvesting beneficial uses?
3. Are the indicator bacteria* levels in receiving water* getting better or worse?
4. What is the relative contribution of indicator bacteria* to the receiving water* from storm
water runoff?
To answer these questions, core monitoring for indicator bacteria* shall be required periodically
for storm water discharges representative of the area of concern. At a minimum, for municipal
storm water discharges, all receiving water* at outfalls greater than 36 inches in diameter or
width must be monitored (ankle depth, point zero) at the following frequencies:
a. During wet weather with a minimum of three storms per year, and
b. When non-storm water discharges* occur (flowing during dry weather), and if located at
an AB 411 beach, at least weekly. (An AB 411 Beach is defined as a beach visited by
more than 50,000 people annually and located on an area adjacent to a storm drain that
flows in the summer. (Health & Saf. Code § 115880.)).
Regional Water Boards may waive monitoring once structural best management practices have
been installed, evaluated and determined to have successfully controlled indicator bacteria.*
Alternatively, these requirements may be met through participation in a regional monitoring
program to assess the status of marine contact recreation water quality. If the permittee
participates in a regional monitoring program, in conjunction with local health organization(s),
core monitoring may be suspended for that period at the discretion of the Regional Water
Board. Regional monitoring should be used to answer the above questions, and may be used
to answer additional questions. These additional questions may include, but are not limited to,
questions regarding the extent and magnitude of current or potential receiving water* indicator
bacteria* problems, or the sources of indicator bacteria*.*
4.3. Non-point Sources
Primary questions to be addressed:
1. Does the receiving water* comply with water quality standards?
2. Do agricultural and golf course non-point source discharges reach water contact or
shellfish* harvesting zones?
3. Are the indicator bacteria* levels in receiving water* getting better or worse?
4. What is the relative contribution of indicator bacteria* to the receiving water* from
agricultural and golf course non-point sources?
To answer these questions, core monitoring of representative agricultural irrigation tail water
and storm water runoff, at a minimum, will be conducted in receiving water* (ankle depth, point
zero) for indicator bacteria*:
a. During wet weather, at a minimum of two storm events per year, and
b. When non-storm water discharges* occur (flowing during dry weather), and if located at
an AB 411 beach or within one nautical mile of shellfish* bed, at least weekly.

_____________________________
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Alternatively, these requirements may be met through participation in a regional monitoring
program to assess the status of marine contact recreation water quality. If the discharger
participates in a regional monitoring program, in conjunction with local health organization(s),
core monitoring may be suspended for that period at the discretion of the Regional Water
Board. Regional monitoring should be used to answer the above questions, and may be used to
answer additional questions. These additional questions may include, but are not limited to,
questions regarding the extent and magnitude of current or potential receiving water* indicator
bacteria* problems, or the sources of indicator bacteria*.*
5. CHEMICAL CONSTITUENTS
5.1. Point Sources
Primary questions addressed:
1. Does the effluent meet permit effluent limits thereby ensuring that water quality standards
are achieved in the receiving water*?
2. What is the mass of the constituents that are discharged annually?
3. Is the effluent concentration or mass changing over time?
Consistent with Appendix VI, the core monitoring for the substances in Table 1 and Table 2
shall be required periodically. For discharges less than 10 MGD, the monitoring frequency shall
be at least one complete scan of the Table 1 substances annually. Discharges greater than 10
MGD shall be required to monitor at least semiannually.
5.2. Storm Water
Primary questions addressed:
1. Does the receiving water* meet the water quality standards?
2. Are the conditions in receiving water* getting better or worse?
3. What is the relative runoff contribution to pollution in the receiving water*?
For Phase I and Phase II MS4 dischargers, core receiving water* monitoring will be required at
a minimum for 10 percent of all outfalls greater than 36 inches in diameter or width once per
year. If a discharger has less than five outfalls exceeding 36 inches in diameter or width, they
shall conduct monitoring at a minimum of only once per outfall during a five year period.
Monitoring shall be for total suspended solids, oil & grease, total organic carbon, pH,
temperature, biochemical oxygen demand, turbidity, Table 1 metals, PAHs,*, and pesticides
determined by the Regional Water Boards. Regional Water Boards may waive monitoring once
structural best management practices have been installed, evaluated and determined to have
successfully controlled pollutants.
For industrial storm water discharges, runoff monitoring must be conducted at all outfalls at least
two storm events per year. In addition, at least one representative receiving water* sample
must be collected per industrial storm water permittee during two storm events per year.
Monitoring shall be conducted for total suspended solids, oil & grease, total organic carbon, pH,
temperature, biochemical oxygen demand, turbidity, and Table 1 metals and PAHs*.*

_____________________________
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be waived at the discretion of the Regional Water Board, if the permittee participates in a
regional program for monitoring runoff and/or receiving water* to answer the above questions as
well as additional questions. Additional questions may include, but are not limited to, questions
regarding the extent and magnitude of current or potential receiving water* problems from storm
water runoff, or sources of any runoff pollutants.
5.3. Non-point Sources
The primary questions are:
1. Does the agricultural or golf course runoff meet water quality standards in the receiving
water*?
2. Are nutrients present that would contribute to objectionable aquatic algal blooms or
degrade* indigenous biota?
3. Are the conditions in receiving water* getting better or worse?
4. What is the relative agricultural runoff or golf course contribution to pollution in the
receiving water*?
To answer these questions, a statistically representative sample (determined by the Regional
Water Board) of receiving water* at the sites of agricultural irrigation tail water and storm water
runoff, and golf course runoff in each watershed will be monitored for Ocean Plan Table 1
metals, ammonia as N, nitrate as N, phosphate as P, and pesticides determined by the
Regional Board:
a. During wet weather, at a minimum of two storm events per year, and
b. During dry weather, when flowing, at a frequency determined by the Regional Boards.
This requirement may be satisfied by core monitoring individually, or through participation in a
regional program for monitoring runoff and receiving water* at the discretion of the Regional
Water Board to answer the above questions as well as additional questions. Additional
questions may include, but are not limited to, questions regarding the sources of agricultural
pollutants.
6. SEDIMENT MONITORING
All Sources:
1. Is the dissolved sulfide concentration of waters in sediments significantly* increased above
that present under natural conditions?
2. Is the concentration of substances set forth in Table 1, for protection of marine aquatic life,
in marine sediments at levels which would degrade* the benthic community?
3. Is the concentration of organic pollutants in marine sediments at levels that would
degrade* the benthic community?
6.1. Point Sources
For discharges greater than 10 MGD, acid volatile sulfides, OP Pesticides, Table 1 metals,
ammonia N, PAHs,*, and chlorinated hydrocarbons will be measured in sediments annually in a
core monitoring program approved by the Regional Water Board. Sediment sample locations
will be determined by the Regional Water Board. If sufficient data exists from previous water
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the frequency of monitoring, or may allow this requirement to be satisfied through participation
in a regional monitoring program.
6.2. Storm Water
For Phase I MS4 permittees, discharges greater than 72 inches in diameter or width discharging
to low energy coastal environments with the likelihood of sediment deposition, acid volatile
sulfides, OP Pesticides, Ocean Plan Table 1 metals, ammonia N, PAHs,*, and chlorinated
hydrocarbons will be measured in sediments once per permit cycle.
Regional Water Boards may waive monitoring once structural best management practices have
been installed, evaluated and determined to have successfully controlled pollutants.
This requirement may be satisfied by core monitoring individually or through participation in a
regional monitoring program at the discretion of the Regional Water Board. Sediment sample
locations will be determined by the Regional Water Board.
7. AQUATIC LIFE TOXICITY
Toxicity tests are another method used to assess risk to aquatic life. These tests assess the
overall toxicity of the effluent, including the toxicity of unmeasured constituents and/or
synergistic effects of multiple constituents.
7.1. Point Sources
1. Does the effluent meet permit effluent limits for toxicity thereby ensuring that water quality
standards are achieved in the receiving water*?
2. If not:
a. Are unmeasured pollutants causing risk to aquatic life?
b. Are pollutants in combinations causing risk to aquatic life?
Core monitoring for Table 1 effluent toxicity shall be required periodically. For discharges less
than 0.1 MGD the monitoring frequency for acute and/or chronic toxicity* shall be twice per
permit cycle. For discharges between 0.1 and 10 MGD, the monitoring frequency for acute
and/or chronic toxicity* of the effluent should be at least annually. For discharges greater than
10 MGD, the monitoring frequency for acute and/or chronic toxicity* of the effluent should be at
least semiannually.
For discharges greater than 10 MGD in a low energy coastal environment with the likelihood of
sediment deposition, Core monitoring for acute sediment toxicity is required and will utilize
alternative amphipod species (Eohaustorius estuarius, Leptocheirus plumulosus, Rhepoxynius
abronius).
If an exceedance is detected, six additional toxicity tests are required within a 12-week period. If
an additional exceedance is detected within the 12-week period, a toxicity reduction evaluation
(TRE) is required, consistent with chapter Section III.C.10. which that requires a TRE if a
discharge consistently exceeds an effluent limitation based on a toxicity objective in Table 1.
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1.
2.
3.
4.

Does the runoff meet objectives for toxicity in the receiving water*?
Are the conditions in receiving water* getting better or worse with regard to toxicity?
What is the relative runoff contribution to the receiving water* toxicity?
What are the causes of the toxicity and the sources of the constituents responsible?

For Phase I MS4, Phase II MS4, and industrial storm water discharges, core toxicity monitoring
will be required at a minimum for 10 percent of all outfalls greater than 36 inches in diameter or
width at a minimum of once per year. Receiving water* monitoring shall be for Table 1 critical
life stage chronic toxicity* for a minimum of one invertebrate species.
For storm water discharges greater than 72 inches in diameter or width in a low energy coastal
environment with the likelihood of sediment deposition, core sediment monitoring for acute
sediment toxicity is required and will utilize alternative amphipod species (Eohaustorius
estuarius, Leptocheirus plumulosus, Rhepoxynius abronius).
Regional Water Boards may waive monitoring once structural best management practices have
been installed, evaluated and determined to have successfully controlled toxicity.
If an exceedence is detected, an additional toxicity test is required during the subsequent storm
event. If an additional exceedance is detected at that time, a TRE is required, consistent with
chapter Section III.C.10. which that requires a TRE if a discharge consistently exceeds an
effluent limitation based on a toxicity objective in Table 1. A sufficient volume must be collected
to conduct a TIE, if necessary, as a part of a TRE.
The requirement for core toxicity monitoring may be waived at the discretion of the Regional
Water Board, if the permittee participates in a regional monitoring program to answer the above
questions, as well as any other additional questions that may be developed by the regional
monitoring program.
7.3. Non-point Sources
1. Does the agricultural and golf course runoff meet water quality standards for toxicity in the
receiving water*?
2. Are the conditions in receiving water* getting better or worse with regard to toxicity?
3. What is the relative agricultural and golf course runoff contribution to receiving water*
toxicity?
4. What are the causes of the toxicity, and the sources of the constituents responsible?
To answer these questions, a statistically representative sample (determined by the Regional
Water Board) of receiving water* at the sites of agricultural irrigation tail water and storm water
runoff, and golf course runoff, in each watershed will be monitored:
a. During wet weather, at a minimum of two storm events per year, and
b. During dry weather, when flowing, at a frequency determined by the Regional Boards.
Core receiving water* monitoring shall include Table 1 critical life stage chronic toxicity* for a
minimum of one invertebrate species.
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-69For runoff in a low energy coastal environment with the likelihood of sediment deposition, core
sediment monitoring shall include acute sediment toxicity utilizing alternative amphipod species
(Eohaustorius estuarius, Leptocheirus plumulosus, Rhepoxynius abronius) at a minimum once
per year.
If an exceedence is detected, an additional toxicity test is required during the subsequent storm
event. If an additional exceedance is detected, a TRE is required, consistent with chapter
Section III.C.10.which that requires a TRE if a discharge consistently exceeds an effluent
limitation based on a toxicity objective in Table 1. A sufficient volume must be collected to
conduct a TIE, if necessary, as a part of a TRE.
The requirement for core monitoring may be waived at the discretion of the Regional Water
Board, if the permittee participates in a regional monitoring program to answer the above
questions, as well as any other additional questions that may be developed by the regional
monitoring program.
8. BENTHIC COMMUNITY HEALTH
8.1. Point Sources
1. Are benthic communities degraded* as a result of the discharge?
To answer this question, benthic community monitoring shall be conducted
a. for all discharges greater than 10 MGD, or
b. those discharges greater than 0.1 MGD and one nautical mile or less from shore, or
c. discharges greater than 0.1 MGD and one nautical mile or less from a State Water
Quality Protection Area* or a State Marine Reserve.
The minimum frequency shall be once per permit cycle, except for discharges greater than 100
MGD the minimum frequency shall be at least twice per permit cycle.
This requirement may be satisfied by core monitoring individually or through participation in a
regional monitoring program at the discretion of the Regional Board.
9. BIOACCUMULATION
9.1. Point Sources
1. Does the concentration of pollutants in fish, shellfish,*, or other marine resources used for
human consumption bioaccumulate to levels that are harmful to human health?
2. Does the concentration of pollutants in marine life bioaccumulate to levels that degrade*
marine communities?
To answer these questions, bioaccumulation monitoring shall be conducted, at a minimum,
once per permit cycle for:
a. discharges greater than 10 MGD, or
b. those discharges greater than 0.1 MGD and one nautical mile or less from shore, or
c. discharges greater than 0.1 MGD and one nautical mile or less from a State Water
Quality Protection Area* or a State Marine Reserve, Park or Conservation Area.
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Table 1 metals, and PAHs*.* Bioaccumulation may be monitored by a mussel watch program or
a fish tissue program. Resident mussels are preferred over transplanted mussels. Sand crabs
and/or fish may be added or substituted for mussels at the discretion of the Regional Water
Board.
This requirement may be satisfied individually as core monitoring or through participation in a
regional monitoring program at the discretion of the Regional Water Board.
9.2. Storm Water
1. Does the concentration of pollutants in fish, shellfish,*, or other marine resources used for
human consumption bioaccumulate to levels that are harmful to human health?
2. Does the concentration of pollutants in marine life bioaccumulate to levels that degrade*
marine communities?
For Phase I MS4 dischargers, bioaccumulation monitoring shall be conducted, at a minimum,
once per permit cycle. Constituents to be monitored must include OP Pesticides, Ocean Plan
Table 1 metals, Table 1 PAHs,*, Table 1 chlorinated hydrocarbons, and pyrethroids.
Bioaccumulation may be monitored by a mussel watch program or a fish tissue program. Sand
crabs, fish, and/or Solid Phase Microextraction may be added or substituted for mussels at the
discretion of the Regional Water Board.
This requirement may be satisfied individually as core monitoring or through participation in a
regional monitoring program at the discretion of the Regional Water Board.
10. RECEIVING WATER* CHARACTERISTICS
All Sources:
1. Is natural light* significantly* reduced at any point outside the zone of initial dilution* as
the result of the discharge of waste*?
2. Does the discharge of waste* cause a discoloration of the ocean surface?
3. Does the discharge of oxygen demanding waste* cause the dissolved oxygen
concentration to be depressed at any time more than 10 percent from that which occurs
naturally, as the result of the discharge of oxygen demanding* waste* materials*?
4. Does the discharge of waste* cause the pH to change at any time more than 0.2 units
from that which occurs naturally?
5. Does the discharge of waste* cause the salinity* to become elevated in the receiving
water*?
6. Do nutrients cause objectionable aquatic growth or degrade* indigenous biota?
10.1. Point Sources
For discharges greater than 10 MGD, turbidity (alternatively light transmissivity or surface water
transparency), color [Chlorophyll-A and/or color dissolved organic matter (CDOM)], dissolved
oxygen and pH shall be measured in the receiving water* seasonally, at a minimum, in a core
monitoring program approved by the Regional Water Board. If sufficient data exists from
previous water column monitoring for these parameters, the Regional Water Board, at its
discretion, may reduce the frequency of water column monitoring, or may allow this requirement
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observing programs, such as the Southern California Coastal Ocean Observing System
(SCCOOS) and the Central and Northern California Ocean Observing System (CeNCCOOS) is
encouraged.
Salinity* must also be monitored by all point sources discharging desalination brine* as part of
their core monitoring program. Seawater desalination facilities* discharging brine* into ocean
waters* and wastewater facilities that receive brine from seawater desalination facilities and
discharge into ocean waters shall monitor salinity as described in chapter III.M.4.
10.2. Storm Water
At a minimum, at 10 percent of Phase I MS4 discharges greater than 36 inches in diameter or
width, receiving water* turbidity, color, dissolved oxygen, pH, nitrate, phosphate, and ammonia
shall be measured annually in a core monitoring program approved by the Regional Water
Board.
Regional Water Boards may waive monitoring once structural best management practices have
been installed, evaluated and determined to have successfully controlled pollutants. The
Regional Water Board, at its discretion, may also allow this requirement to be satisfied through
participation in a regional monitoring program.
10.3. Non-point Sources
Representative agricultural and golf course discharges shall be measured, at a minimum twice
annually (during the storm season and irrigation season) for receiving water* turbidity, color,
dissolved oxygen, pH, nitrate, phosphate, ammonia in a core monitoring program approved by
the Regional Water Board. The Regional Water Board, at its discretion, may allow this
requirement to be satisfied through participation in a regional monitoring program.
11. ANALYTICAL REQUIREMENTS
Procedures, calibration techniques, and instrument/reagent specifications shall conform to the
requirements of 40 CFR PART 136. Compliance monitoring shall be determined using an U.S.
EPA approved protocol as provided in 40 CFR PART 136. All methods shall be specified in the
monitoring requirement section of waste* discharge requirements.
Where methods are not available in 40 CFR PART 136, the Regional Water Boards shall
specify suitable analytical test methods in waste* discharge requirements. Acceptance of data
should be predicated on demonstrated laboratory performance.
Laboratories analyzing monitoring data shall be certified by the California Department of Public
Health, in accordance with the provisions of Water Code section 13176, and must include
quality assurance quality control data with their reports.
Sample dilutions for total and fecal coliform bacterial analyses shall range from 2 to 16,000.
Sample dilutions for enterococcus bacterial analyses shall range from 1 to 10,000 per 100 mL.
Each test method number or name (e.g., EPA 600/4-85/076, Test Methods for Escherichia coli
and Enterococci in Water by Membrane Filter Procedure) used for each analysis shall be
specified and reported with the results.
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Test methods used for coliforms (total and fecal) shall be those presented in Table 1A of 40
CFR PART 136, unless alternate test methods have been approved in advance by U.S. EPA
pursuant to 40 CFR PART 136.
Test methods used for enterococcus shall be those presented in U.S. EPA publication EPA
600/4-85/076, Test Methods for Escherichia coli and Enterococci in Water by Membrane Filter
Procedure or any improved test method determined by the Regional Board to be appropriate.
The Regional Water Board may allow analysis for Escherichia coli (E. coli) by approved test
methods to be substituted for fecal coliforms if sufficient information exists to support
comparability with approved test methods and substitute the existing test methods.
The State or Regional Water Board may, subject to U.S. EPA approval, specify test methods
which are more sensitive than those specified in 40 CFR PART 136. Because storm water and
non-point sources are not assigned a dilution factor, sufficient sampling and analysis shall be
required to determine compliance with Table 1 Water Quality Objectives. Total chlorine residual
is likely to be a test method detection limit effluent limitation in many cases. The limit of
detection of total chlorine residual in standard test methods is less than or equal to 20 µg/L.
Toxicity monitoring requirements in permits prepared by the Regional Water Boards shall use
marine test species instead of freshwater species when measuring compliance. The Regional
Water Board shall require the use of critical life stage toxicity tests specified in this Appendix to
measure TUc. For Point Sources, a minimum of three test species with approved test protocols
shall be used to measure compliance with the toxicity objective. If possible, the test species
shall include a fish, an invertebrate, and an aquatic plant. After a screening period, monitoring
can be reduced to the most sensitive species.
Dilution and control water should be obtained from an unaffected area of the receiving waters*.*
The sensitivity of the test organisms to a reference toxicant shall be determined concurrently
with each bioassay test and reported with the test results.
Use of critical life stage bioassay testing shall be included in waste* discharge requirements as
a monitoring requirement for all Point Source discharges greater than 100 MGD.
Procedures and test methods used to determine compliance with benthic monitoring should use
the following federal guidelines when applicable: Macroinvertebrate Field and Laboratory
Methods for Evaluating the Biological Integrity of Surface Waters (1990) -- EPA/600/4-90/030
(PB91-171363). This manual describes guidelines and standardized procedures for the use of
macroinvertebrates in evaluating the biological integrity of surface waters.
Procedures used to determine compliance with bioaccumulation monitoring should use the U.S.
EPA. Guidance for Assessing Chemical Contaminant Data for Use in Fish Advisories
(November 2000, EPA 823-B-00-007), NOAA Technical Memorandum NOS ORCA 130,
Sampling and Analytical Methods of the National Status and Trends Program Mussel Watch
Project (1998 update), and/or State Mussel Watch Program, 1987-1993 Data Report, State
Water Resources Control Board 94-1WQ.
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APPROVED TESTS – CHRONIC TOXICITY* (TUc)
Species

Tier

Reference

percent germination;
germ tube length
Abnormal shell
development

1

1,3

1

1,3

oyster, Crassostrea gigas;
mussels, Mytilus spp.

Abnormal shell
development; percent
survival

1

1,3

urchin, Strongylocentrotus
purpuratus; sand dollar,
Dendraster excentricus

Percent normal
development

1

1,3

urchin, Strongylocentrotus
purpuratus; sand dollar,
Dendraster excentricus

Percent fertilization

1

1,3

shrimp, Holmesimysis costata

Percent survival;
growth

1

1,3

shrimp, Mysidopsis bahia

Percent survival;
growth; fecundity

2

2,4

topsmelt, Atherinops affinis

Larval growth rate;
percent survival

1

1,3

Silversides, Menidia beryllina

Larval growth rate;
percent survival

2

2,4

giant kelp, Macrocystis pyrifera
red abalone, Haliotis rufescens

Effect

Table III-1 Notes
The first tier test methods are the preferred toxicity tests for compliance monitoring. A Regional
Water Board can approve the use of a second tier test method for waste* discharges if first tier
organisms are not available.
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-75APPENDIX IV
PROCEDURES FOR THE NOMINATION AND DESIGNATION OF
STATE WATER QUALITY PROTECTION AREAS*.*
1.

Any person may nominate areas of ocean* waters for designation as SWQPA-ASBS or
SWQPA-GP by the State Water Board. Nominations shall be made to the appropriate
Regional Water Board and shall include:
(a) Information such as maps, reports, data, statements, and photographs to show that:
(1) Candidate areas are located in ocean* waters as defined in the “Ocean Plan”.
(2) Candidate areas are intrinsically valuable or have recognized value to man for
scientific study, commercial use, recreational use, or esthetic reasons.
(3) Candidate areas need protection beyond that offered by waste* discharge
restrictions or other administrative and statutory mechanisms.
(b) Data and information to indicate whether the proposed designation may have a
significant* effect on the environment.
(1) If the data or information indicate that the proposed designation will have a
significant* effect on the environment, the nominee must submit sufficient
information and data to identify feasible changes in the designation that will
mitigate or avoid the significant* environmental effects.

2.

The State Water Board or a Regional Water Board may also nominate areas for
designation as SWQPA-ASBS or SWQPA-GP on their own motion.

3.

A Regional Water Board may decide to (a) consider individual SWQPA-ASBS or SWQPAGP nominations upon receipt, (b) consider several nominations in a consolidated
proceeding, or (c) consider nominations in the triennial review of its water quality control
plan (basin plan). A nomination that meets the requirements of 1. above may be
considered at any time but not later than the next scheduled triennial review of the
appropriate basin plan or Ocean Plan.

4.

After determining that a nomination meets the requirements of paragraph 1. above, the
Executive Officer of the affected Regional Water Board shall prepare a Draft Nomination
Report containing the following:
(a) The area or areas nominated for designation as SWQPA-ASBS or SWQPA-GP.
(b) A description of each area including a map delineating the boundaries of each
proposed area.
(c) A recommendation for action on the nomination(s) and the rationale for the
recommendation. If the Draft Nomination Report recommends approval of the
proposed designation, the Draft Nomination Report shall comply with the CEQA
documentation requirements for a water quality control plan amendment in
Ssection 3777, Ttitle 23, California Code of Regulations.
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5.

The Executive Officer shall, at a minimum, seek informal comment on the Draft Nomination
Report from the State Water Board, Department of Fish and Game, other interested state
and federal agencies, conservation groups, affected waste dischargers, and other
interested parties. Upon incorporation of responses from the consulted agencies, the Draft
Nomination Report shall become the Final Nomination Report.

6.

(a) If the Final Nomination Report recommends approval of the proposed designation, the
Executive Officer shall ensure that processing of the nomination complies with the
CEQA consultation requirements in Ssection 3778, Title 23, California Code of
Regulations and proceed to step 7 below.
(b) If the Final Nomination Report recommends against approval of the proposed
designation, the Executive Officer shall notify interested parties of the decision. No
further action need be taken. The nominating party may seek reconsideration of the
decision by the Regional Water Board itself.

7.

The Regional Water Board shall conduct a public hearing to receive testimony on the
proposed designation. Notice of the hearing shall be published three times in a newspaper
of general circulation in the vicinity of the proposed area or areas and shall be distributed to
all known interested parties 45 days in advance of the hearing. The notice shall describe
the location, boundaries, and extent of the area or areas under consideration, as well as
proposed restrictions on waste* discharges within the area.

8.

The Regional Water Board shall respond to comments as required in Ssection 3779, Title
23, California Code of Regulations, and 40 C.F.R. Part 25 (July 1, 1999).

9.

The Regional Water Board shall consider the nomination after completing the required
public review processes required by CEQA.
(a) If the Regional Water Board supports the recommendation for designation, the board
shall forward to the State Water Board its recommendation for approving designation of
the proposed area or areas and the supporting rationale. The Regional Water Board
submittal shall include a copy of the staff report, hearing transcript, comments, and
responses to comments.
(b) If the Regional Water Board does not support the recommendation for designation, the
Executive Officer shall notify interested parties of the decision, and no further action
need be taken.

10. After considering the Regional Water Board recommendation and hearing record, the State
Water Board may approve or deny the recommendation, refer the matter to the Regional
Water Board for appropriate action, or conduct further hearing itself. If the State Water
Board acts to approve a recommended designation, the State Water Board shall amend
Appendix V, Table V-1, of this Plan. The amendment will go into effect after approval by
the Office of Administrative Law and US EPA. In addition, after the effective date of a
designation, the affected Regional Water Board shall revise its water quality control plan in
the next triennial review to include the designation.
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designated areas is to be provided that the basis for an SWQPA-ASBS or SWQPA-GP
designation is limited to protection of marine life from waste* discharges.
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STATE WATER QUALITY PROTECTION AREAS*
AREAS OF SPECIAL BIOLOGICAL SIGNIFICANCE*
TABLE V-1
STATE WATER QUALITY PROTECTION AREAS*
AREAS OF SPECIAL BIOLOGICAL SIGNIFICANCE*
(DESIGNATED OR APPROVED BY THE STATE WATER RESOURCES CONTROL BOARD)
State Water
Board
Date
Resolution Region
No. ASBS Name
Designated
No.
No.
1.

Jughandle Cove

March 21, 1974,

74-28

1

2.

Del Mar Landing

March 21, 1974,

74-28

1

3.

Gerstle Cove

March 21, 1974,

74-28

1

4.

Bodega

March 21, 1974,

74-28

1

5.

Saunders Reef

March 21, 1974,

74-28

1

6.

Trinidad Head

March 21, 1974,

74-28

1

7.

King Range

March 21, 1974,

74-28

1

8.

Redwoods National Park

March 21, 1974,

74-28

1

9.

James V. Fitzgerald

March 21, 1974,

74-28

2

10. Farallon Islands

March 21, 1974,

74-28

2

11. Duxbury Reef

March 21, 1974,

74-28

2

12. Point Reyes Headlands

March 21, 1974,

74-28

2

13. Double Point

March 21, 1974,

74-28

2

14. Bird Rock

March 21, 1974,

74-28

2

15. Año Nuevo

March 21, 1974,

74-28

3

16. Point Lobos

March 21, 1974,

74-28

3

17. San Miguel, Santa Rosa, and Santa Cruz
Islands

March 21, 1974,

74-28

3

18. Julia Pfeiffer Burns

March 21, 1974,

74-28

3

19. Pacific Grove

March 21, 1974,

74-28

3

20. Salmon Creek Coast

March 21, 1974,

74-28

3

21. San Nicolas Island and Begg Rock

March 21, 1974,

74-28

4

22. Santa Barbara and Anacapa Islands

March 21, 1974,

74-28

4

23. San Clemente Island

March 21, 1974,

74-28

4

Table V-1 Continued on next page…

_____________________________
* See Appendix I for definition of terms.

20125 Ocean Plan

-79Table V-1 (Continued)
Areas of Special Biological Significance*
(Designated or Approved by the State Water Resources Control Board)

Date
Designated

State Water
Board
Resolution
No.

Regio
n No.

24. Laguna Point to Latigo Point

March 21, 1974,

74-28

4

25. Northwest Santa Catalina Island

March 21, 1974,

74-28

4

26. Western Santa Catalina Island
27. Farnsworth Bank

March 21, 1974,
March 21, 1974,

74-28
74-28

4
4

28. Southeast Santa Catalina

March 21, 1974,

74-28

4

29. La Jolla

March 21, 1974,

74-28

9

30. Heisler Park

March 21, 1974,

74-28

9

31. San Diego-Scripps

March 21, 1974,

74-28

9

32. Robert E. Badham

April 18, 1974

74-32

8

33. Irvine Coast

April 18, 1974

74-32

8,9

34. Carmel Bay

June 19, 1975

75-61

3

No. ASBS Name
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APPENDIX VI
REASONABLE POTENTIAL ANALYSIS PROCEDURE FOR DETERMINING WHICH
TABLE 1 OBJECTIVES REQUIRE EFFLUENT LIMITATIONS
In determining the need for an effluent limitation, the Regional Water Board shall use all
representative information to characterize the pollutant discharge using a scientifically
defensible statistical method that accounts for the averaging period of the water quality
objective, accounts for and captures the long-term variability of the pollutant in the effluent,
accounts for limitations associated with sparse data sets, accounts for uncertainty associated
with censored data sets, and (unless otherwise demonstrated) assumes a lognormal distribution
of the facility-specific effluent data.
The purpose of the following procedure (see also Figure VI-1) is to provide direction to the
Regional Water Boards for determining if a pollutant discharge causes, has the reasonable
potential to cause, or contributes to an excursion above Table 1 water quality objectives in
accordance with 40 CFR 122.44 (d)(1)(iii). The Regional Water Board may use an alternative
approach for assessing reasonable potential such as an appropriate stochastic dilution model
that incorporates both ambient and effluent variability. The permit fact sheet or statement of
basis will document the justification or basis for the conclusions of the reasonable potential
assessment. This appendix does not apply to permits or any portion of a permit where the
discharge is regulated through best management practices (BMP) unless such discharge is also
subject to numeric effluent limitations.
Step 1: Identify Co, the applicable water quality objective from Table 1 for the pollutant.
Step 2: Does information about the receiving water* body or the discharge support a
reasonable potential assessment (RPA) without characterizing facility-specific effluent
monitoring data? If yes, go to Step 13 to conduct an RPA based on best professional judgment
(BPJ). Otherwise, proceed to Step 3.
Step 3: Is facility-specific effluent monitoring data available? If yes, proceed to Step 4.
Otherwise, go to Step 13.
Step 4: Adjust all effluent monitoring data Ce, including censored (ND or DNQ) values to the
concentration X expected after complete mixing. For Table 1 pollutants use X = (Ce + Dm Cs) /
(Dm + 1); for acute toxicity* use X = Ce / (0.1 Dm + 1); where Dm is the minimum probable initial
dilution* expressed as parts seawater* per part wastewater and Cs is the background seawater*
concentration from Table C3. For ND values, Ce is replaced with “<MDL*;” for DNQ values Ce is
replaced with “<ML. *” Go to Step 5.
Step 5: Count the total number of samples n, the number of censored (ND or DNQ) values, c
and the number of detected values, d, such that n = c + d.
Is any detected pollutant concentration after complete mixing greater than Co? If yes, the
discharge causes an excursion of Co; go to Endpoint 1. Otherwise, proceed to Step 6.
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If yes, proceed to Step 7 to conduct a parametric RPA. Otherwise, go to Step11 to conduct a
nonparametric RPA.
Step 7: Conduct a parametric RPA. Assume data are lognormally distributed, unless otherwise
demonstrated. Does the data consist entirely of detected values (c/n = 0)? If yes,
 calculate summary statistics ML and SL, the mean and standard deviation of the natural
logarithm transformed effluent data expected after complete mixing, ln(X),
 go to Step 9.
Otherwise, proceed to Step 8.
Step 8: Is the data censored by 80% or less (c/n < 0.8)? If yes,
 calculate summary statistics ML and SL using the censored data analysis method of
Helsel and Cohn (1988),
 go to Step 9.
Otherwise, go to Step 11.
Step 9: Calculate the UCB i.e., the one-sided, upper 95 percent confidence bound for the
95th percentile of the effluent distribution after complete mixing. For lognormal distributions, use
UCBL(.95,.95) = exp(ML + SL g'(.95,.95,n)), where g’ is a normal tolerance factor obtained from the
table below (Table VI-1). Proceed to Step 10.
Step 10: Is the UCB greater than Co? If yes, the discharge has a reasonable potential to cause
an excursion of Co; go to Endpoint 1. Otherwise, the discharge has no reasonable potential to
cause an excursion of Co; go to Endpoint 2.
Step 11: Conduct a non-parametric RPA. Compare each data value X to Co. Reduce the
sample size n by 1 for each tie (i.e., inconclusive censored value result) present. An adjusted
ND value having Co < MDL* is a tie. An adjusted DNQ value having Co < ML* is also a tie.
Step 12: Is the adjusted n > 15? If yes, the discharge has no reasonable potential to cause an
excursion of Co; go to Endpoint 2. Otherwise, go to Endpoint 3.
Step 13: Conduct an RPA based on BPJ. Review all available information to determine if a
water quality-based effluent limitation is required, notwithstanding the above analysis in Steps 1
through 12, to protect beneficial uses. Information that may be used includes: the facility type,
the discharge type, solids loading analysis, lack of dilution, history of compliance problems,
potential toxic impact of discharge, fish tissue residue data, water quality and beneficial uses of
the receiving water*,* CWA 303(d) listing for the pollutant, the presence of endangered or
threatened species or critical habitat, and other information.
Is data or other information unavailable or insufficient to determine if a water quality-based
effluent limitation is required? If yes, go to Endpoint 3. Otherwise, go to either Endpoint 1 or
Endpoint 2 based on BPJ.
Endpoint 1: An effluent limitation must be developed for the pollutant. Effluent monitoring for
the pollutant, consistent with the monitoring frequency in Appendix III, is required.

_____________________________
* See Appendix I for definition of terms.

20125 Ocean Plan

-82Endpoint 2: An effluent limitation is not required for the pollutant. Appendix III effluent
monitoring is not required for the pollutant; the Regional Board, however, may require
occasional monitoring for the pollutant or for whole effluent toxicity as appropriate.
Endpoint 3: The RPA is inconclusive. Monitoring for the pollutant or whole effluent toxicity
testing, consistent with the monitoring frequency in Appendix III, is required. An existing effluent
limitation for the pollutant shall remain in the permit, otherwise the permit shall include a
reopener clause to allow for subsequent modification of the permit to include an effluent
limitation if the monitoring establishes that the discharge causes, has the reasonable potential to
cause, or contributes to an excursion above a Table 1 water quality objective.
Appendix VI References:
Helsel D. R. and T. A. Cohn. 1988. Estimation of descriptive statistics for multiply censored
water quality data. Water Resources Research, Vol 24(12):1977-2004.
Hahn J. H. and W. Q. Meeker. 1991. Statistical Intervals, A guide for practitioners. J. Wiley &
Sons, NY.

g'

TABLE VI-1: Tolerance factors (.95,.95,n ) for calculating normal distribution one-sided
upper 95 percent tolerance bounds for the 95th percentile (Hahn & Meeker 1991)

n

g '(.95,.95,n )
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20

_____________________________
* See Appendix I for definition of terms.
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26.260
7.656
5.144
4.203
3.708
3.399
3.187
3.031
2.911
2.815
2.736
2.671
2.614
2.566
2.524
2.486
2.453
2.423
2.396

n

g '(.95,.95, n )
21
22
23
24
25
26
27
28
29
30
35
40
50
60
120
240
480


2.371
2.349
2.328
2.309
2.292
2.275
2.260
2.246
2.232
2.220
2.167
2.125
2.065
2.022
1.899
1.819
1.766
1.645

-83Figure VI-1. Reasonable potential analysis flow chart
(1) Identif y water
quality criterion,
Co

(2) Does
information
support an RPA
w/o characterizing
the effluent?

No

(3) Is
facility-specific
pollutant effluent
monitoring data
available?

Yes

(13) RPA based on
BPJ and other
av ailable
inf ormation

No

(4) Adjust all data
to conc. expected
af ter mixing using
dilution & ambient
concentration.

Yes

(5)
Count n, c, d.
Is any detected
v alue greater
than Co?

No

(6) Three or
more detected
observ ations,
(d > 3)?

(13) Is other
information
unavailable or
insufficient to
determine if a
limit is
needed?

No

Yes

Yes

Yes

(7) Parametric
RPA.
Assume lognormal
distribution

(7) Is
data entirely
detected v alues,
(c/n = 0)?

(11)
Non-Parametric
RPA.

No

(8) Is data
censored by
80% or less,
(c/n < 0.8)?

Yes

No

(7) Calculate
summary
statistics, M
L & SL

Yes

(11) Compare each
data v alue to Co.
Reduce n f or ties

(8) Calculate
summary statistics
using Helsel & Cohn
(1988)
(9) Calculate a
statistically -based
UCB

Yes

(10)
Is UCB > Co?

(12)
Is adjusted
n > 15?

_____________________________
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Yes

No

Endpoint 1.
Develop
Effluent Limit
with Appx III
monitoring

No

Endpoint 2.
Effluent Limit and
Appx III monitoring not
required. Possible
occasional monitoring.

Endpoint 3.
Appx III
monitoring required.
Retain existing
Effluent Limit

No

-84APPENDIX VII
EXCEPTIONS TO THE CALIFORNIA OCEAN PLAN

TABLE VII-1
EXCEPTIONS TO THE OCEAN PLAN
(GRANTED BY THE STATE WATER RESOURCES CONTROL BOARD)

Year
1977

Resolution
77-11

1979

79-16

1983

83-78

1984

84-78

1988

88-80

1990

90-105

2004

2004-0052

2006

2006-0013

2007
2011
2011

2007-0058
2011-0049
2011-0050

2011

2011-0051

2012

2012-0012,
as
amended
on June 19
2012; in
2012-0031

Applicable Provision
Discharge Prohibition, ASBS
#23
Discharge Prohibition for wet
weather discharges from
combined storm and wastewater
collection system.
Discharge Prohibition, ASBS #7
Discharge Prohibition, ASBS
#34
Total Chlorine Residual
Limitation

Discharge Prohibition, ASBS
#21
Discharge Prohibition, ASBS
#31
Discharge Prohibition, ASBS
#25
Discharge Prohibition, ASBS #4
Discharge Prohibition, ASBS #6
Discharge Prohibition, ASBS
#19
Discharge Prohibition, ASBS
#19
ASBS Discharge Prohibition,
General Exception for Storm
Water and Nonpoint Sources

_____________________________
* See Appendix I for definition of terms.
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Discharger
US Navy San Clemente Island
The City and County of San
Francisco

Humboldt County Resort
Improvement District No.1
Carmel Sanitary District
Haynes Power Plant
Harbor Power Plant
Scattergood Power Plant
Alamitos Power Plant
El Segundo Power Plant
Long Beach Power Plant
Mandalay Power Plant
Ormond Beach Power Plant
Redondo Power Plant
US Navy San Nicolas Island
UC Scripps Institution of
Oceanography
USC Wrigley Marine Science Center
UC Davis Bodega Marine Laboratory
HSU Telonicher Marine lab
Monterey Bay Aquarium
Stanford Hopkins Marine Station
27 applicants for the General
Exception

-85APPENDIX VIII
MAPS OF THE OCEAN, COAST, AND ISLANDS

Figure VIII-1. ASBS Boundaries, MPA Boundaries, Wastewater Outfall Points, Marine
Sanctuary Boundaries, and Enclosed Bays in northern Region 1.

_____________________________
* See Appendix I for definition of terms.
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Figure VIII-2. ASBS Boundaries, MPA Boundaries, Wastewater Outfall Points, Marine
Sanctuary Boundaries, and Enclosed Bays in southern Region 1 and Region 2.

_____________________________
* See Appendix I for definition of terms.
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Figure VIII-3. ASBS Boundaries, MPA Boundaries, Wastewater Outfall Points, Marine
Sanctuary Boundaries, and Enclosed Bays in northern Region 3.

_____________________________
* See Appendix I for definition of terms.
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Figure VIII-4. ASBS Boundaries, MPA Boundaries, Wastewater Outfall Points, Marine
Sanctuary Boundaries, and Enclosed Bays in southern Region 3 and northern Channel
Islands.

_____________________________
* See Appendix I for definition of terms.
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Figure VIII-5. ASBS Boundaries, MPA Boundaries, Wastewater Outfall Points, Marine Sanctuary Boundaries, and Enclosed
Bays in southern Channel Islands and Regions 4, 8 and 9.

_____________________________
* See Appendix I for definition of terms.
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Appendix B CEQA Checklist
Associated with the Final Staff Report Including the Final Substitute Environmental
Documentation for the Final Desalination Amendment Adopted May 6, 2015

THE PROJECT
1.

PROJECT TITLE: Amendment of the Water Quality Control Plan for Ocean Waters of
California for Desalination Facility Intakes, Brine Discharges, and Other Non-substantive
Changes.

2.

LEAD AGENCY NAME AND ADDRESS:
State Water Resources Control Board – Division of Water Quality
1001 I Street Sacramento California 95814

3.

CONTACT PERSON AND PHONE NUMBER:
Contacts:
Ms. Claire Waggoner, Environmental Scientist
Email Claire.Waggoner@Waterboards.ca.gov
Phone (916) 341-5582

4.

PROJECT LOCATION:
Ocean Waters of California

5.

DESCRIPTION OF PROJECT:
The Desalination Amendment establishes a uniform approach for protecting beneficial
uses of ocean waters from degradation due to seawater intake and discharge of brine
wastes from desalination facilities. The Desalination Amendment protects and maintains
the highest reasonable water quality possible for the use and enjoyment of the people of
the state. The Desalination Amendment contains four primary components intended to
control potential adverse impacts to marine life associated with desalination facility
intakes and brine discharges as described below.


Implementation procedures for evaluating the best site, design, technology, and
mitigation measures to minimize the intake and mortality of marine life at new or
expanded desalination facilities.



A receiving water limit for salinity applicable to all desalination facilities to ensure that
brine discharges to marine waters do not cause adverse effects to marine species
and communities.



Alternative implementation procedures for discharges of waste brine to minimize
marine life mortality at desalination discharges.



Provisions protecting sensitive habitats, sensitive species, MPAs, and SWQPAs from
degradation of water quality associated with desalination facility intakes and
discharges.

The Desalination Amendment applies intake-related provisions to all new and expanded
desalination facilities that intake state ocean waters. Discharge requirements apply to all
desalination facilities. The Desalination Amendment will be implemented through
B-1
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NPDES permits or WDRs issued by the applicable regional water board in consultation
with the State Water Board. The goals of the Desalination Amendment are to accomplish
the following:
1. Provide a consistent statewide approach for minimizing intake and mortality of marine
life, protecting water quality, and related beneficial uses of ocean waters. Meeting
this goal will address the need for a uniform statewide approach for controlling
adverse effects of desalination facilities that are not currently addressed in the Ocean
Plan or the Statewide Water Quality Control Policy on the Use of Coastal and
Estuarine Waters for Power Plant Cooling (OTC Policy).
2. Support environmentally responsible desalination in California and to use ocean
water as a reliable alternative to traditional water supplies.
3. Promote interagency collaboration for siting, design, and permitting of desalination
facilities and to help define the roles of the Water Boards in regulating such facilities.

EVALUATION OF THE ENVIRONMENTAL IMPACTS IN THE CHECKLIST
1. The board must complete an environmental checklist prior to the adoption of plans or
policies for the Basin/208 Planning program as certified by the Secretary for Natural
Resources. The checklist becomes a part of the SED.
2. For each environmental category in the checklist, the board must determine whether the
project will cause any adverse impact. If there are potential impacts that are not included
in the sample checklist, those impacts should be added to the checklist.
3. If the board determines that a particular adverse impact may occur as a result of the
project, then the checklist boxes must indicate whether the impact is “Potentially
Significant,” “Less than Significant with Mitigation Incorporated,” or “Less than
Significant.”
a. “Potentially Significant Impact” applies if there is substantial evidence that an
impact may be significant. If there are one or more “Potentially Significant
Impact” entries on the checklist, the SED must include an examination of feasible
alternatives and mitigation measures for each such impact, similar to the
requirements for preparing an EIR.
b. “Less than Significant with Mitigation Incorporated” applies if the board or another
agency incorporates mitigation measures into the SED that will reduce an impact
that is “Potentially Significant” to a “Less than Significant Impact.” If the board
does not require the specific mitigation measures itself, then the board must be
certain that the other agency will in fact incorporate those measures.
c. “Less than Significant” applies if the impact will not be significant, and mitigation
is therefore not required.
d. If there will be no impact, check the box under “No Impact.”
4. The board must provide a brief explanation for each “Potentially Significant,” “Less than
Significant with Mitigation Incorporated,” “Less than Significant,” or “No Impact”
determination in the checklist. The explanation may be included in the written report
described in section 3777, subdivision (a)(1) or in the checklist itself. The explanation of
each issue should identify: (a) the significance criteria or threshold, if any, used to
B-2
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evaluate each question; and (b) the specific mitigation measure(s) identified, if any, to
reduce the impact to less than significant. The board may determine the significance of
the impact by considering factual evidence, agency standards, or thresholds. If the “No
Impact” box is checked, the board should briefly provide the basis for that answer. If
there are types of impacts that are not listed in the checklist, those impacts should be
added to the checklist.
5. The board must include mandatory findings of significance if required by CEQA
Guidelines section 15065.
6. The board should provide references used to identify potential impacts, including a list of
information sources and individuals contacted.
EXPLANATION OF CHECKLIST
The checklist identifies those impacts representing the Desalination Amendment project and
alternatives and does not provide a detailed evaluation of a particular desalination facility
(presented in Section 12.1). A detailed discussion of the impacts and associated findings of the
Desalination Amendment project and alternatives are presented in section 8 and 12.4 of this
document.
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CEQA Checklist
Amendment of the Water Quality Control Plan for Ocean Waters of California for
Desalination Facility Intakes and Brine Discharges, and Other Non-substantive
Changes

Issue

Less Than
Significant
with
Mitigation
Incorporated

Less Than
Significant
Impact

No
Impact

































Potentially
Significant
Impact

I. AESTHETICS
Would the project:
a) Have a substantial adverse effect on a scenic
vista?
b) Substantially damage scenic resources,
including, but not limited to, trees, rock
outcroppings, and historic buildings within a state
scenic highway?
c) Substantially degrade the existing visual
character or quality of the site and its
surroundings?
d) Create a new source of substantial light or
glare which would adversely affect day or
nighttime views in the area?

The Desalination Amendment could impact aesthetics; however some of these impacts can
be reduced to less than significant with mitigation as described in section 12.1.1 and 12.4.1.
In addition, construction and operation of desalination facilities in general would require
actions outside of the jurisdiction of the water boards to implement and enforce. Some of
those impacts are considered significant and unavoidable.

II. AGRICULTURE AND FOREST RESOURCES
In determining whether impacts to agricultural
resources are significant environmental effects,
lead agencies may refer to the California
Agricultural Land Evaluation and Site Assessment
Model (1997) prepared by the California Dept. of
Conservation as an optional model to use in
assessing impacts on agriculture and farmland. In
determining whether impacts to forest resources,
including timberland, are significant environmental
effects, lead agencies may refer to information
compiled by the California Department of Forestry
and Fire Protection regarding the state’s inventory
of forest land, including the Forest and Range
Assessment Project and the Forest Legacy
Assessment Project; and forest carbon
measurement methodology provided in Forest
Protocols adopted by the California Air Resources
Boards. Would the project:
a) Convert Prime Farmland, Unique Farmland, or
Farmland of Statewide Importance (Farmland),
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with
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Less Than
Significant
Impact

No
Impact

































Potentially
Significant
Impact

as shown on the maps prepared pursuant to the
Farmland Mapping and Monitoring Program of
the California Resources Agency, to nonagricultural use?
b) Conflict with existing zoning for agricultural
use, or a Williamson Act contract?
c) Conflict with existing zoning for, or cause
rezoning of, forest land (as defined in Public
Resources Code section 12220(g)), timberland
(as defined by Public Resources Code section
4526), or timberland zoned Timberland
Production (as defined by Government Code
section 51104(g))?
d) Result in the loss of forest land or conversion
of forest land to non-forest use?
e) Involve other changes in the existing
environment which, due to their location or
nature, could result in conversion of Farmland, to
non-agricultural use or conversion of forest land
to non-forest use?

The Desalination Amendment will not result in the loss or conversion of farmland or conflict
with existing timber or forest zoning because the scope of the water board action relates to
intake of seawater and discharge of brine at ocean locations only. As determined on a caseby-case basis, desalination facilities in general may adversely impact agriculture or forest
resources, however, these impacts would not be caused directly or indirectly by the State
Water Board’s Desalination Amendment. In the interest of full disclosure, the construction
and operation of desalination facilities could cause impacts to agriculture or forest resources
that are unrelated to the State Water Board’s project. Those impacts that may occur from
approval of a particular desalination facility are described in section 12.1.2.

III. AIR QUALITY
Where available, the significance criteria
established by the applicable air quality
management or air pollution control district may
be relied upon to make the following
determinations. Would the project:
a) Conflict with or obstruct implementation of the
applicable air quality plan?
b) Violate any air quality standard or contribute
substantially to an existing or projected air quality
violation?
c) Result in a cumulatively considerable net
increase of any criteria pollutant for which the
project region is non-attainment under an
applicable federal or state ambient air quality
standard (including releasing emissions which
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Potentially
Significant
Impact

exceed quantitative thresholds for ozone
precursors)?
d) Expose sensitive receptors to substantial
pollutant concentrations?
e) Create objectionable odors affecting a
substantial number of people?




Less Than
Significant
with
Mitigation
Incorporated

Less Than
Significant
Impact

No
Impact










The Desalination Amendment could potentially result in significant and unavoidable impacts
if additional power is needed to implement these alternatives and fossil fuel power plants are
relied upon to provide the power. These potential impacts are described in section 12.4.2.
In the interest of full disclosure, the potential site specific impacts to air quality that may
occur from approval of a particular desalination facility and unrelated to the Desalination
Amendment are discussed in section 12.1.3 of the Staff Report.

IV. BIOLOGICAL RESOURCES
Would the project:
a) Have a substantial adverse effect, either
directly or through habitat modifications, on any
species identified as a candidate, sensitive, or
special status species in local or regional plans,
policies, or regulations, or by the California
Department of Fish and Game or U.S. Fish and
Wildlife Service?
b) Have a substantial adverse effect on any
riparian habitat or other sensitive natural
community identified in local or regional plans,
policies, regulations or by the California
Department of Fish and Game or U.S. Fish and
Wildlife Service?
c) Have a substantial adverse effect on federally
protected wetlands as defined by section 404 of
the CWA (including, but not limited to, marsh,
vernal pool, coastal, etc.) through direct removal,
filling, hydrological interruption, or other means?
d) Interfere substantially with the movement of
any native resident or migratory fish or wildlife
species or with established native resident or
migratory wildlife corridors, or impede the use of
native wildlife nursery sites?
e) Conflict with any local policies or ordinances
protecting biological resources, such as a tree
preservation policy or ordinance?
f) Conflict with the provisions of an adopted
Habitat Conservation Plan, Natural Community
Conservation Plan, or other approved local,
regional, or state habitat conservation plan?

















































The Desalination Amendment could potentially result in significant impacts to biological
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Potentially
Significant
Impact

Less Than
Significant
with
Mitigation
Incorporated

Less Than
Significant
Impact

No
Impact

resources as described in section 12.4.3, however, some of these impacts can be mitigated
to result in less than significant impacts. In the interest of full disclosure, the potential site
specific impacts to biological resources that may occur from approval of a particular
desalination facility are discussed in section 12.1.4 of the Staff Report.

V. CULTURAL RESOURCES
Would the project:
a) Cause a substantial adverse change in the
significance of a historical resource as defined in
§ 15064.5?
b) Cause a substantial adverse change in the
significance of an archaeological resource
pursuant to § 15064.5?
c) Directly or indirectly destroy a unique
paleontological resource or site or unique
geologic feature?
d) Disturb any human remains, including those
interred outside of formal cemeteries?

































The Desalination Amendment will not affect historical, archeological, or paleontological,
geologic features or human remains because the scope of the water board action relates to
intake of seawater and discharge of brine that would occur or be located in the coastal
ocean environment. As determined on a case-by-case basis, desalination facilities may
adversely impact cultural resources. However, these impacts would not be caused directly or
indirectly by the State Water Board’s Desalination Amendment. In the interest of full
disclosure, these potential site specific impacts to cultural resources that may occur from
approval of a particular desalination facility are discussed in section 12.1.5 of the Staff
Report.

VI. GEOLOGY AND SOILS
Would the project:
a) Expose people or structures to potential
substantial adverse effects, including the risk of
loss, injury, or death involving:
i) Rupture of a known earthquake fault, as
delineated on the most recent Alquist-Priolo
Earthquake Fault Zoning Map issued by the
State Geologist for the area or based on
other substantial evidence of a known fault?
Refer to Division of Mines and Geology
Special Publication 42.
ii) Strong seismic ground shaking?
iii) Seismic-related ground failure, including
liquefaction?




























B-7

Appendix B

Issue

CEQA Checklist
Less Than
Significant
with
Mitigation
Incorporated

Less Than
Significant
Impact

No
Impact





































Potentially
Significant
Impact

iv) Landslides?
b) Result in substantial soil erosion or the loss of
topsoil?
c) Be located on a geologic unit or soil that is
unstable, or that would become unstable as a
result of the project, and potentially result in onor off-site landslide, lateral spreading,
subsidence, liquefaction or collapse?
d) Be located on expansive soil, as defined in
Table 18-1-B of the Uniform Building Code
(1994), creating substantial risks to life or
property?
e) Have soils incapable of adequately supporting
the use of septic tanks or alternative waste water
disposal systems where sewers are not available
for the disposal of waste water?

The Desalination Amendment does not result in increased risk associated with geologic
hazards such as ground shaking, ground failure or increased potential for soil erosion
because the scope of the water board action relates only to the intake of seawater and
discharge of brine that would occur or be located in the coastal ocean environment. As
determined on a case-by-case basis, the siting, design and location of individual desalination
facilities will need to consider these factors to address and minimize the potential risks
associated with soils and geologic conditions onsite. However, these impacts would not be
caused directly or indirectly by the State Water Board’s Desalination Amendment. In the
interest of full disclosure, these potential site specific impacts associated with soils and
geology that may occur from approval of a particular desalination facility are discussed in
section 12.1.6 of the Staff Report.

VII. GREENHOUSE GAS EMISSIONS
Would the project:
a) Generate Greenhouse gas emissions, either
directly or indirectly, that may have a significant
impact on the environment?
b) Conflict with an applicable plan, policy or
regulation adopted for the purpose of reducing
the emissions of greenhouse gases?

















The Desalination Amendment could potentially result in significant greenhouse gas
emissions as a result of construction activities described in 12.4.4.

VIII. HAZARDS AND HAZARDOUS MATERIALS
Would the project:
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Potentially
Significant
Impact
a) Create a significant hazard to the public or the
environment through the routine transport, use,
or disposal of hazardous materials?
b) Create a significant hazard to the public or the
environment through reasonably foreseeable
upset and accident conditions involving the
release of hazardous materials into the
environment?
c) Emit hazardous emissions or handle
hazardous or acutely hazardous materials,
substances, or waste within one-quarter mile of
an existing or proposed school?
d) Be located on a site which is included on a list
of hazardous materials sites compiled pursuant
to Government Code section 65962.5 and, as a
result, would it create a significant hazard to the
public or the environment?
e) For a project located within an airport land use
plan or, where such a plan has not been
adopted, within two miles of a public airport or
public use airport, would the project result in a
safety hazard for people residing or working in
the project area?
f) For a project within the vicinity of a private
airstrip, would the project result in a safety
hazard for people residing or working in the
project area?
g) Impair implementation of or physically interfere
with an adopted emergency response plan or
emergency evacuation plan?
h) Expose people or structures to a significant
risk of loss, injury or death involving wildland
fires, including where wildlands are adjacent to
urbanized areas or where residences are
intermixed with wildlands?

Issue

The Desalination Amendment will not directly or indirectly create a significant hazard to the
public, result in increased emissions or cause a project to be located on a hazardous waste
site because the scope of the water board action relates only to the intake of seawater and
discharge of brine that would occur or be located in the coastal ocean environment. As
determined on a case-by-case basis, the siting, design and location of individual desalination
facilities will need to consider these factors to address and minimize the potential hazards
and the use of, or exposure to hazardous materials by onsite workers and the public working
and residing in the area. However, these impacts would not be caused directly or indirectly
by the State Water Board’s Desalination Amendment. In the interest of full disclosure,
potential hazards that may occur from approval of a particular desalination facility are
discussed in section 12.1.8 of the Staff Report.
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IX. HYDROLOGY AND WATER QUALITY
Would the project:
a) Violate any water quality standards or waste
discharge requirements?
b) Substantially deplete groundwater supplies or
interfere substantially with groundwater recharge
such that there would be a net deficit in aquifer
volume or a lowering of the local groundwater
table level (e.g., the production rate of preexisting nearby wells would drop to a level which
would not support existing land uses or planned
uses for which permits have been granted)?
c) Substantially alter the existing drainage
pattern of the site or area, including through the
alteration of the course of a stream or river, in a
manner which would result in substantial erosion
or siltation on- or off-site?
d) Substantially alter the existing drainage
pattern of the site or area, including through the
alteration of the course of a stream or river, or
substantially increase the rate or amount of
surface runoff in a manner which would result in
flooding on- or off-site?
e) Create or contribute runoff water which would
exceed the capacity of existing or planned storm
water drainage systems or provide substantial
additional sources of polluted runoff?
f) Otherwise substantially degrade water quality?
g) Place housing within a 100-year flood hazard
area as mapped on a federal Flood Hazard
Boundary or Flood Insurance Rate Map or other
flood hazard delineation map?
h) Place within a 100-year flood hazard area
structures which would impede or redirect flood
flows?
i) Expose people or structures to a significant risk
of loss, injury or death involving flooding,
including flooding as a result of the failure of a
levee or dam?
j) Inundation by seiche, tsunami, or mudflow?

The State Water Boards adoption of the Desalination Amendment could result in less than
significant impacts to Hydrology and Water Quality as described in section 12.4.5. In the
interest of full disclosure, impacts associated with the construction and operation of
desalination facilities in general are described in section 12.1.9.
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X. LAND USE AND PLANNING
Would the project:
a) Physically divide an established community?
b) Conflict with any applicable land use plan,
policy, or regulation of an agency with jurisdiction
over the project (including, but not limited to the
general plan, specific plan, local coastal
program, or zoning ordinance) adopted for the
purpose of avoiding or mitigating an
environmental effect?
c) Conflict with any applicable habitat
conservation plan or natural community
conservation plan?

The Desalination Amendment will not physically divide a community, or conflict with land use
plans policies or habitat conservation plans because the scope of the State Water Board
action relates only to the intake of seawater and discharge of brine that would occur or be
located in the coastal ocean environment. As determined on a case-by-case basis, the
siting, design and location of desalination facilities in general could impact land use and
planning; however, these impacts would not be caused directly or indirectly by the State
Water Board’s Desalination Amendment. The siting, location and design of each individual
facility would need to consider local land use plans policies and conservation plans. In the
interest of full disclosure, potential site specific impacts to land use and planning that may
occur from approval of a particular desalination facility are discussed in Section 12.1.10 of
the Staff Report.

XI. MINERAL RESOURCES
Would the project:
a) Result in the loss of availability of a known
mineral resource that would be of value to the
region and the residents of the state?
b) Result in the loss of availability of a locallyimportant mineral resource recovery site
delineated on a local general plan, specific plan
or other land use plan?

















The Desalination Amendment will not affect mineral resources. The scope of the water board
action relates only to the intake of seawater and discharge of brine that would occur during
the operation of a desalination facility in the coastal ocean environment where few mineral
resources have been identified as described in section 12.1.11 of the Staff Report.

B-11

Appendix B

Issue

CEQA Checklist
Less Than
Significant
with
Mitigation
Incorporated

Less Than
Significant
Impact

No
Impact

















































Potentially
Significant
Impact

XII. NOISE
Would the project result in:
a) Exposure of persons to or generation of noise
levels in excess of standards established in the
local general plan or noise ordinance, or
applicable standards of other agencies?
b) Exposure of persons to or generation of
excessive groundborne vibration or groundborne
noise levels?
c) A substantial permanent increase in ambient
noise levels in the project vicinity above levels
existing without the project?
d) A substantial temporary or periodic increase in
ambient noise levels in the project vicinity above
levels existing without the project?
e) For a project located within an airport land use
plan or, where such a plan has not been
adopted, within two miles of a public airport or
public use airport, would the project expose
people residing or working in the project area to
excessive noise levels?
f) For a project within the vicinity of a private
airstrip, would the project expose people residing
or working in the project area to excessive noise
levels?

The Desalination Amendment would not cause directly or indirectly exposure to harmful
noise, excessive groundborne vibration or increase ambient noise above existing levels
because the scope of the water board action relates only to the intake of seawater and
discharge of brine in the coastal ocean environment. As determined on a case-by-case
basis, the construction and operation of individual desalination facilities will need to address
and minimize noise impacts; however, these impacts would not be caused directly or
indirectly by the State Water Board’s Desalination Amendment because the infrastructure
required by the Desalination Amendment would be, from the perspective of noise generation,
equivalent to infrastructure that would be needed for any desalination facility. In the interest
of full disclosure, potential noise related impacts that may occur from approval of a particular
desalination facility are discussed in section 12.1.12 of the Staff Report.

XIII. POPULATION AND HOUSING
Would the project:
a) Induce substantial population growth in an
area, either directly (for example, by proposing
new homes and businesses) or indirectly (for
example, through extension of roads or other
infrastructure)?
b) Displace substantial numbers of existing
housing, necessitating the construction of
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c) Displace substantial numbers of people,
necessitating the construction of replacement
housing elsewhere?
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No
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The Desalination Amendment will not cause directly or indirectly population growth, displace
housing or residents because the scope of the water board action relates only to the intake
of seawater and discharge of brine in the coastal ocean environment. As determined on a
case-by-case basis, the siting, construction and operation of individual desalination facilities
will need to address population, growth and housing; however, these impacts would not be
caused directly or indirectly by the State Water Board’s Desalination Amendment. In the
interest of full disclosure, potential impacts that may occur from approval of a particular
desalination facility and the potential for growth associated with more reliable water supplies
are discussed in section 12.1.13 of the Staff Report.

XIV. PUBLIC SERVICES
a) Would the project result in substantial adverse
physical impacts associated with the provision of
new or physically altered governmental facilities,
need for new or physically altered governmental
facilities, the construction of which could cause
significant environmental impacts, in order to
maintain acceptable service ratios, response
times or other performance objectives for any of
the public services:
i) Fire protection?
ii) Police protection?
iii) Schools?
iv) Parks?
v) Fire protection?
vi) Other public facilities?





































The Desalination Amendment will not cause directly or indirectly impacts to fire services,
police protection or the need for new schools parks or other public facilities because the
scope of the Water Board’s action relates only to the intake of seawater and discharge of
brine in the coastal ocean environment. As determined on a case-by-case basis, the siting,
construction and operation of individual desalination facilities will need to take into account
any potential impacts to public services. However, these impacts would not be caused
directly or indirectly by the State Water Board’s Desalination Amendment. In the interest of
full disclosure, potential impacts that may occur from approval of a particular desalination
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facility and the potential for growth associated with more reliable water supply are discussed
in section 12.1.14 of the Staff Report.

XV. RECREATION
a) Would the project increase the use of existing
neighborhood and regional parks or other
recreational facilities such that substantial
physical deterioration of the facility would occur
or be accelerated?
b) Does the project include recreational facilities
or require the construction or expansion of
recreational facilities which might have an
adverse physical effect on the environment?

















The Desalination Amendment will not directly or indirectly cause increased use of regional
parks or recreational facilities or require construction or expansion of new facilities because
the scope of the Water Board’s action relates only to the intake of seawater and discharge of
brine in the coastal ocean environment. As determined on a case-by-case basis, the siting,
construction and operation of individual desalination facilities will need to consider any
potential impacts to recreation; however, these impacts would not be caused directly or
indirectly by the State Water Board’s Desalination Amendment. In the interest of full
disclosure, potential impacts that may occur from approval of a particular desalination facility
and the potential impacts to recreation are discussed in section 12.1.15 of the Staff Report.

XVI. TRANSPORTATION/TRAFFIC
Would the project:
a) Conflict with an applicable plan, ordinance or
policy establishing measures of effectiveness for
the performance of the circulation system, taking
into account all modes of transportation including
mass transit and non-motorized travel and
relevant components of the circulation system,
including, but not limited to intersections, streets,
highways and freeways, pedestrian and bicycle
paths, and mass transit?
b) Conflict with an applicable congestion
management program, including, but not limited
to level of service standards and travel demand
measures, or other standards established by the
county congestion management agency for
designated roads or highways?
c) Result in a change in air traffic patterns,
including either an increase in traffic levels or a
change in location that result in substantial safety
risks?
d) Substantially increase hazards due to a design
feature (e.g., sharp curves or dangerous
intersections) or incompatible uses (e.g., farm
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Potentially
Significant
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equipment)?
e) Result in inadequate emergency access?
f) Conflict with adopted policies, plans, or
programs regarding public transit, bicycle, or
pedestrian facilities, or otherwise decrease the
performance or safety of such facilities?

The Desalination Amendment will not cause directly or indirectly conflicts with applicable
traffic plans, policies, or ordinances nor would it conflict with traffic management plans, or
increase traffic and associated hazards because the scope of the Water Board’s action
relates only to the intake of seawater and discharge of brine in the coastal ocean
environment. As determined on a case-by-case basis, the siting, construction and operation
of individual desalination facilities will need to take into account for potential impacts to
traffic; however, these impacts would not be caused directly or indirectly by the State Water
Board’s Desalination Amendment. In the interest of full disclosure, potential impacts that
may occur from approval of a particular desalination facility during construction and operation
are discussed in section 12.1.16 of the Staff Report.

XVII. UTILITIES AND SERVICE SYSTEMS
Would the project:
a) Exceed wastewater treatment requirements of
the applicable Regional Water Quality Control
Board?
b) Require or result in the construction of new
water or wastewater treatment facilities or
expansion of existing facilities, the construction
of which could cause significant environmental
effects?
c) Require or result in the construction of new
storm water drainage facilities or expansion of
existing facilities, the construction of which could
cause significant environmental effects?
d) Have sufficient water supplies available to
serve the project from existing entitlements and
resources, or are new or expanded entitlements
needed?
e) Result in a determination by the wastewater
treatment provider which serves or may serve the
project that it has adequate capacity to serve the
project’s projected demand in addition to the
provider’s existing commitments?
f) Be served by a landfill with sufficient permitted
capacity to accommodate the project’s solid
waste disposal needs?
g) Comply with federal, state, and local statutes
and regulations related to solid waste?
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The Desalination Amendment will not cause directly or indirectly impacts to wastewater
treatment, require construction of new wastewater facilities, expansion of existing facilities or
construction or expansion of stormwater retention systems or landfills because the scope of
the Water Board’s action relates only to the intake of seawater and discharge of brine in the
coastal ocean environment. As determined on a case-by-case basis, the siting, construction
and operation of individual desalination facilities will need to take into account the potential
impacts to utilities and service systems; however, these impacts would not be caused
directly or indirectly by the State Water Board’s Desalination Amendment. In the interest of
full disclosure, potential impacts that may occur from approval of a particular desalination
facility are discussed in section 12.1.17 of the Staff Report.

XVIII. MANDATORY FINDINGS OF SIGNIFICANCE
a) Does the project have the potential to degrade
the quality of the environment, substantially
reduce the habitat of a fish or wildlife species,
cause a fish or wildlife population to drop below
self-sustaining levels, threaten to eliminate a
plant or animal community, reduce the number or
restrict the range of a rare or endangered plant
or animal or eliminate important examples of the
major periods of California history or prehistory?
b) Does the project have impacts that are
individually limited, but cumulatively
considerable? ("Cumulatively considerable"
means that the incremental effects of a project
are considerable when viewed in connection with
the effects of past projects, the effects of other
current projects, and the effects of probable
future projects)?
c) Does the project have environmental effects
which will cause substantial adverse effects on
human beings, either directly or indirectly?

























As discussed in section 12.4.3, the Desalination Amendment has the potential to impact
biological resources through the construction of facilities that are similar to, but potentially of
greater complexity than would occur in absence of the amendment. Given desalination facilities
could potentially be located throughout the state, it is reasonably foreseeable that facilities will
be situated within designated habitat for special status species. While suitable mitigation
measures are available to reduce these impacts to less than significant, many of these
mitigation measures are not within the jurisdiction of the water boards to enforce. Therefore,
there is a potential for significant impact to wildlife including special status species and their
habitat.
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CEQA Checklist

PRELIMINARY DETERMINATION

 The Desalination Amendment COULD NOT have a significant effect on the environment,
and, therefore, no alternatives or mitigation measures are proposed.
 The Desalination Amendment MAY have a significant or potentially significant effect on the
environment, and therefore alternatives and mitigation measures have been evaluated.
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Appendix C Life History Information for Selected California Marine Organisms
Associated with the Final Staff Report Including the Final Substitute Environmental Documentation
For the Final Desalination Amendment Adopted May 6, 2015

Table C-1. Life History Information for Selected California Marine Algae (http://www.dfg.ca.gov/marine/table_inv.asp)
Primary Depth
Range in Feet

Primary
Geographic
Range Within
CA (4 Regions)

Habitat
Preference:
Juveniles

Habitat
Preference:
Adults

Unique or
Significant Life
History
Characteristics

Larval Duration
(potential
larval
dispersal)

Gelidium spp.

Intertidal, to
100

All regions,
including islands

rocky reefs

rocky reefs

may forms mats of
algal turf

not applicable

Gracilaria spp.

Intertidal to 50

All regions,
including islands

soft bottoms

soft bottoms

used as spawning
substrate by
herring in SF Bay

not applicable

Porphyra spp.

Intertidal to 100

All regions,
including islands

rocky reefs

rocky reefs

may be common
in high-energy
surf zones

not applicable

Intertidal

N,NC,SC

exposed rocky
reefs

exposed rocky
reefs

Kelp, giant

20-120

NC,SC,S

on sand and
rock substrate

on sand and
rock substrate

Kelp, bull

10-70

N,NC,SC

on rock or
cobble substrate

on rock or
cobble
substrate

Species

Sea palm

individuals can
regenerate blades
but not stipe
fronds may grow
up to 24 inches
per day
found where water
temp is less than
60°F

not applicable

not applicable

not applicable
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Table C-2. Life History Information for Selected California Marine Invertebrates.
(http://www.dfg.ca.gov/marine/table_inv.asp)
Primary
Primary Depth
Geographic
Species
Range in Feet
Range Within
CA (4 Regions)
All regions,
Crab, box
0-1800
including
islands
All regions,
Crab, brown
0-300
including
rock
islands
Crab,
Dungeness
Crab, spider
(sheep crab)

Habitat
Preference:
Juveniles

Habitat
Preference:
Adults
rocky reef,
submarine
canyons

unknown

unknown

rocky reefs, kelp
beds

rocky reefs,
kelp beds

rock crabs may
live 5-6 years

3-4 months

105-125 days

unknown

0-750

N,NC,SC

sand, sand-mud,
estuaries

sand, sandmud

larvae may be
transported more
than 50 miles
offshore

20-410

South

rocky reefs, kelp
beds

rocky reefs,
kelp beds

cease molting
after reaching
maturity

0-300

South

sand, soft
bottom

sand, soft
bottom

Lobster,
California

0-240

South,
mainland and
islands

surf grass beds

rocky reef,
kelp beds, eel
grass beds

All regions,
including
islands

shallower mud,
mud-sand,
sand/rock. rocky
reef, submarine
canyons

mud, mudsand,
sand/rock.
rocky reef,
submarine
canyons

150-1,600

Larval Duration
(potential
larval
dispersal)

rocky reef,
submarine
canyons

Crab, yellow
rock

Prawn, spot

Unique or
Significant Life
History
Characteristics

egg-bearing
females may
congregate in
rock-sand
interface habitat
egg-bearing
females generally
found in shallow
water
change sex from
male to female
during year 4

3-4 months

5-9 months

unknown
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Prawn,
ridgeback

Life History Information for Select California Marine Organisms

Primary Depth
Range in Feet

Primary
Geographic
Range Within
CA (4 Regions)
South;
mainland and
islands

Habitat
Preference:
Juveniles

Habitat
Preference:
Adults

Unique or
Significant Life
History
Characteristics
positive response
to El Niño
conditions

Larval Duration
(potential
larval
dispersal)

sand, shell,
green mud

sand, shell,
green mud

All regions

soft bottom,
estuaries

soft bottom,
estuaries

major prey item for
30-40 days
fishes

Intertidal

All regions

sand, sand/mud,
sand/gravel

sand,
sand/mud,
sand/gravel

form permanent
burrows or
impermanent
tunnels

unknown

150-1200

N,NC,SC:
Oregon border
to Pt. Arguello

green mud,
mud-sand

green mud,
mud-sand

change sex from
male to female
during year 2

2.5 to 3 months

0-300

All regions,
including
islands

rocky reefs,
sand/mud

rocky reefs,
sand/mud

do not form
spawning
aggregations

51-91 days

Urchin, purple

0-300

All regions,
including
islands

rocky reefs, kelp
beds, under
canopy of adults

rocky reefs,
kelp beds

Urchin, red

Intertidal to 500

All regions,
including
islands

rocky reefs, kelp
beds, under
canopy of adults

rocky reefs,
kelp beds

Shrimp, bay
(several species)

Shrimp, ghost
and mud shrimp

145-525

0-575

(several species)

Shrimp, ocean

Cucumber, sea
(several species)

require high
densities for
successful
spawning
require high
densities for
successful
spawning

unknown

6-8 weeks

6-8 weeks

C-3

Appendix C

Life History Information for Select California Marine Organisms

Primary Depth
Range in Feet

Primary
Geographic
Range Within
CA (4 Regions)

Habitat
Preference:
Juveniles

Urchin, white

0-990

South, including
islands

sand, eel grass
beds

sand, eel
grass beds

Abalone, black

Intertidal, 0-20

NC,SC,S

crevices in rocky
reefs, kelp beds

rocky reefs,
kelp beds

Abalone, green

Intertidal, 0-30

crevices in rocky
reefs, kelp beds

Abalone, pink

Intertidal, 20120

Species

South,
mainland and
islands
South,
mainland and
islands

Unique or
Significant Life
History
Characteristics
extremely efficient
grazers on smaller
algae
susceptible to
withering
syndrome disease

Larval Duration
(potential
larval
dispersal)

rocky reefs,
kelp beds

feed on drift algae

4-7 days

crevices in rocky
reefs, kelp beds,
rock outcrops
crevices in rocky
reefs, kelp beds,
boulder
outcrops, under
canopy of red
urchins

rocky reefs,
kelp beds,
rock outcrops

generally occurs
where water temp
is above 14 C

4-7 days

rocky reefs,
kelp beds,
boulder
outcrops

largest abalone
species in the
world

4-7 days

Habitat
Preference:
Adults

Intertidal to 100

All regions,
including
islands

Abalone, white

80-200

South,
mainland and
islands

exposed rocky
areas

exposed
rocky areas

Squid, market

0 to at least 600

NC,SC,S

over soft bottom

over soft
bottom

Intertidal to 165

South,
mainland and
islands

Abalone, red

Clam, chione
(several species)

sandy mud,
estuaries

sandy mud,
estuaries

30-60 days

4-7 days

maximum age
estimated at 40
4-7 days
years
short-lived;
average squid in
unknown
commercial fishery
is year old.
smooth chione
subject to habitat
loss due to harbor
development

unknown
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Primary Depth
Range in Feet

Primary
Geographic
Range Within
CA (4 Regions)

Intertidal

All regions,
including
islands

cobble beds

cobble beds

prized food item

unknown

0-360

All regions

sand, sand/mud,
estuaries

sand,
sand/mud,
estuaries

individuals may
exceed 10 pounds

2 weeks

Intertidal

All regions

sand, sand/mud,
estuaries

sand,
sand/mud,
estuaries

introduced from
Japan; important
recreational
species

3 weeks

Cockles

Intertidal to 660

All regions,
including
islands

sand, sand/mud,
mud, estuaries

sand,
sand/mud,
mud,
estuaries

one species may
live to 16 years

unknown

Limpets

Intertidal to 100

All regions,
including
islands

rocky reefs

rocky reefs

some species may
live 15 years

less than 1
week

Intertidal to 130

All regions,
including
islands

rocky reefs,
pilings

rocky reefs,
pilings

bio-accumulator of
toxins

1 month

Intertidal to 660

All regions,
including
islands

rocky reefs, kelp
beds, soft
bottom

rocky reefs,
kelp beds,
soft bottom

eggs are attached
to substrate and
brooded by
females

1 month or less

Species

Clam, littleneck
(several species)

Clam, geoduck

Clam, Manila

Mussels
(several species)

Octopus
(several species)

Habitat
Preference:
Juveniles

Habitat
Preference:
Adults

Unique or
Significant Life
History
Characteristics

Larval Duration
(potential
larval
dispersal)

C-5

Appendix C

Species

Scallop, rock

Sea hare
(two species)

Sea stars
(many species)

Snail, moon

Snail, top
(several species)

Snail, turban
(several species)

Whelk, Kellet's

Life History Information for Select California Marine Organisms

Primary Depth
Range in Feet

Intertidal to 100

Primary
Geographic
Range Within
CA (4 Regions)
All regions,
including
islands

Habitat
Preference:
Juveniles

Habitat
Preference:
Adults

rocky reefs, pier
pilings, rock
jetties

rocky reefs,
pier pilings,
rock jetties

Unique or
Significant Life
History
Characteristics
intolerant of
salinity less than
25 ppt
large nerve
ganglia make
them useful for
research

Larval Duration
(potential
larval
dispersal)
5 weeks

0-60

NC,SC,S

hard and soft
bottom, kelp
beds

hard and soft
bottom, kelp
beds

Intertidal to
deepest
canyons

All regions,
including
islands

rocky reefs, hard
bottom, sand

rocky reefs,
hard bottom,
sand

some species
adapted to
exposure at low
tides

unknown

Intertidal to 500

All regions,
including
islands

soft bottom

soft bottom

has aquiferous
system of spongy
sinuses in foot

2 weeks

0-100

S

rocky reefs, kelp
beds, including
canopy

rocky reefs,
kelp beds,
including
canopy

common in upper
kelp canopy

unknown

Intertidal to 250

All regions,
including
islands

shallower rocky
reefs, kelp beds,
including canopy

rocky reefs,
kelp beds,
including
canopy

feeds primarily on
kelp and coralline
algae

unknown

0-230

South, including
islands

rocky reefs, kelp
beds, gravel,
sand

rocky reefs,
kelp beds,
gravel, sand

spawning
aggregations of up
to 20 individuals
occur in spring

unknown

4-5 weeks
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Worms
(polychaetes)
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Primary Depth
Range in Feet
Intertidal to
deepest
canyons

Primary
Geographic
Range Within
CA (4 Regions)
All

Habitat
Preference:
Juveniles

Habitat
Preference:
Adults

rocky reefs in
mussel beds,
cobble beds, soft
bottom

rocky reefs in
mussel beds,
cobble beds,
soft bottom

Unique or
Significant Life
History
Characteristics
several species
have toothed
proboscis

Larval Duration
(potential
larval
dispersal)
variable
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Table C-3. Life History Information for Selected California Marine Fishes.
Species

Primary Depth
Range in Feet
(x0.305 =meters)

Primary
Geographic
Range Within
CA Using Four
Regions

Habitat
Preference:
Juveniles

Habitat
Preference:
Adults

Unique or
Significant Life
History
Characteristics

Larval Duration
[potential larval
dispersal]

Bass, barred sand

0-120

South: southern
California mainland

soft bottom less than
30 ft, eel grass beds

sand bottom

aggregate over sand in
summer - early fall for
spawning

3-4 weeks

Bass, giant sea

15-150

South: mainland and
islands

rocky reefs, kelp beds,
sand bottom

rocky reefs, kelp beds,
sand flats

aggregate for several
months during
spawning

one month; settle at
ca. in.

Bass, kelp

0-75

South: mainland and
islands (uncommon
central Calif.)

rocky reefs, kelp beds,
eel grass beds

rocky reefs, kelp beds

aggregate in kelp beds
and over rocky reefs
for spawning in late
May- September

28-30 days

Bass, spotted sand

0-200

South: Santa Monica
Bay and south

sand, mud, jetties, eel
grass beds

soft bottom, kelp
forests, eel grass
beds, jetties

aggregate near bays to
spawn in summer

25-31 days

Blacksmith

0-150

South: (to Monterey
Bay)

rocky reefs

rocky reefs, kelp beds

demersal eggs in
nests; defended by
male

short to moderate

Cabezon

0-250

All regions, including
islands

rocky reefs,
breakwaters, kelp
beds, tide pools, open
ocean

rocky reefs, kelp beds

eggs adhesive, attach
to substrate, often
macroalgae

3-4 months

Corbina, California

0-45

South: mainland

soft bottom, nearshore
including surf zone

soft bottom, surf zone
and bays

growth rate faster in
estuaries; spawn
offshore

short

Croaker, black

0-150

South: mainland

soft bottom, nearshore
including surf zone

soft bottom, surf zone;
occasionally rocky
reefs

one of few croakers to
prefer rocky reefs and
kelp beds

short

Croaker, white

0-420

All; most common
Point Reyes to Mexico
border

near bottom in shallow
soft habitat

soft bottom, primarily
nearshore and
estuaries

schooling; multiple
spawning each year;
adults in deeper water
than juveniles

short

Croaker, yellowfin

0-150

South: mainland, Pt.
Conception south

soft bottom, nearshore
and estuaries

soft bottom, beaches
and piers, estuaries,
kelp beds

spawning primarily in
summer

short

Eel, wolf

Intertidal to 600

N,NC,SC

pelagic

rocky reefs, kelp beds

not a true eel; spawn
October-February

1-2 months
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Primary Depth
Range in Feet
(x0.305 =meters)

Primary
Geographic
Range Within
CA Using Four
Regions

Habitat
Preference:
Juveniles

Habitat
Preference:
Adults

Unique or
Significant Life
History
Characteristics

Larval Duration
[potential larval
dispersal]

Garibaldi

0-95

SC

rocky reefs, kelp beds

rocky reefs, kelp beds

males guard eggs,
attached to red algae

unknown

Goby, bluebanded

0-210 incl. intertidal

S (to Monterey Bay
during El Nio yrs)

rocky reefs

rocky reefs, kelp beds

males guard eggs,
attached on brood
chambers

unknown

Greenling, kelp

0-150

N,NC,SC

rocky reefs, kelp beds

rocky reefs, kelp beds

eggs adhere to rocky
substrate

unknown

Grunion, California

0-60

SC, S

sandy nearshore areas

sandy nearshore areas

eggs deposited on
sandy beaches; lack
filaments

low to moderate

Halibut, California

0-300

All

estuaries, shallow
open coast soft bottom

estuaries and soft
bottom open coast

distribution influenced
by El Nio events

< 30 days

Jacksmelt

shallow

All

kelp and eel grass
beds; sandy beaches;
harbors

kelp and eel grass
beds; sandy beaches;
harbors

eggs with filaments for
attachment to eel
grass and shallow
algal beds

low

Lingcod

0-1400

All

rocky reefs, kelp beds,
hard bottom, soft
bottom

rocky reefs, kelp beds,
hard bottom, soft
bottom

Spawns nearshore on
rocky reefs; males
guard eggs

3 months

Lizardfish, California

5-750

SC,S

primarily soft bottom

primarily soft bottom

rest on bottom using
pelvic fins

unknown

Midshipman, plainfin

0-1000

All

soft bottom

soft bottom; spawn on
hard substrate

Eggs deposited on
rocks and hard
substrate

unknown

Opaleye

0-95

SC, S

rocky intertidal

rocky reefs, kelp beds

regulates kelp growth
by grazing

unknown

30-300

All

coastal pelagic

coastal pelagic

a schooling species

unknown

Queenfish

0-180

SC, S

soft bottom

shallow water and
sandy bottom; in bays
and sloughs

spawn at night from
March to September

short

Bocaccio

0-1050

All

over hard and soft
bottom

midwater over hard
bottom

live-bearing

moderate

Pacific pompano
(Butterfish)
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Primary Depth
Range in Feet
(x0.305 =meters)

Primary
Geographic
Range Within
CA Using Four
Regions

Habitat
Preference:
Juveniles

Habitat
Preference:
Adults

Unique or
Significant Life
History
Characteristics

Larval Duration
[potential larval
dispersal]

Chilipepper

0-1080

All

soft bottom

midwater over hard
bottom

live-bearing

moderate

Rockfish, blue

0-300

All

rocky reefs, kelp
forests, soft bottom

rocky reefs, kelp
forests

live-bearing

moderate

Rockfish, speckled

100-1200

All

hard bottom

hard bottom

live-bearing

moderate

Rockfish, vermilion

0-900

All

soft and hard bottom

wide depth range,
rocky reefs, kelp
forests, canyons

live-bearing

moderate

Rockfish, yellowtail

0-1800

All

midwater

midwater over hard
bottom

live-bearing

moderate

Sanddab, Pacific

30-1800

All

soft bottom

soft bottom

may spawn twice a
year

unknown

Sargo

0-130

S

rocky reefs, kelp beds,
sand

rocky reefs, kelp beds,
sand bottom

broadcast spawners

unknown

unknown

unknown

Scorpionfish,
California

0-600

S

reef systems

hard and soft bottom

adults aggregate in 12
to 360 feet to spawn;
eggs released in
gelatinous masses that
float to surface

Sculpin, staghorn

0-300

All

soft bottom, estuaries

soft bottom, estuaries

abundant in San
Francisco estuary

Seabass, white

0-400

NC,SC,S occurs
farther north during El
Nio events

sandy area, estuaries,
piers, jetties, kelp beds

kelp beds. rocky reefs,
offshore banks, open
ocean

adults aggregate in
spring-summer during
spawning

Sheephead,
California

0-180

SC, S

rocky reefs, kelp beds

rocky reefs, kelp beds

changes sex from
female to male with
size

unknown

Smelt, night

0-420

N, NC, SC

soft bottom

shallow sandy coastal
areas

spawn in surf zone at
night

low to moderate

Sole, English

60-1000

All

soft bottom, shelf

soft bottom

migrates, spawns at
200-360 ft

6-10 weeks

Sole, sand

5-312

N, NC, SC

soft bottom, nearshore,
estuaries

soft bottom, nearshore

one of few mediumlarge flatfish found
inshore

unknown
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Primary Depth
Range in Feet
(x0.305 =meters)

Primary
Geographic
Range Within
CA Using Four
Regions

Habitat
Preference:
Juveniles

Habitat
Preference:
Adults

Unique or
Significant Life
History
Characteristics

Larval Duration
[potential larval
dispersal]

Surfperch, barred

0-240

NC, SC, S

beaches

beaches

bear live, freeswimming young

not applicable

Surfperch, shiner

0-480

All

estuaries, soft bottom,
kelp beds, rocky reef

estuaries, soft bottom,
kelp beds, rocky reef

bear live, freeswimming young

not applicable

Tomcod, Pacific

0-720

N, NC, SC

unknown

soft bottom

broadcast spawners;
high fecundity

unknown

kelp and eel grass
beds; sandy beaches,
harbors

spawns in eel grass
and algal beds,
possibly kelp beds;
eggs attach to
spawning substrate by
adhesive filaments

low

Topsmelt

shallow

All

kelp and eel grass
beds; sandy beaches,
harbors

(https://www.dfg.ca.gov/marine/table_fish.asp)
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Table D. Summary of studies measuring percent reduction in entrainment.
Source

Velocity

(m/s)

Screen
Type

Bureau of
Reclamation,
2007*

0.13

WW

ERPI, 2005a

0.15-0.3

WW

ERPI, 2005b

0.15

WW

0.3

WW

NR

WW

Foster et al,
2012
Hanson, 1981

WW
WW
FM

Tetratech,
2002
TVA, 1976
Tenera, 2013a

NR
NR
NR

FM
WW/
FM

USEPA, 2011

NR

FM/TS

USEPA, 2011

0.15
0.3
0.15
0.3
0.15
NR
0.2

WW
WW
WW
WW
WW
WW
WW

USEPA, 2011
USEPA, 2011
USEPA, 2011
Weisberg,
1987

Species (life stage)

Gizzard shad (eggs)
Gizzard shad (larvae)e)
Fathead minnow (eggs)
Smallmouth bass (larvae)
Blue catfish (eggs)
Blue catfish (larvae)
Grubby (larvae)
Sand lance (larvae)
Winter flounder (larvae)
Unidentified (eggs)
Shad spp. (larvae)
Freshwater drum (larvae)
Carp (larvae)
Temperate basses (larvae)
Eggs, (unidentified)
Shad spp. (larvae)
Freshwater drum (larvae)
Carp (larvae)
Temperate basses (larvae)
Unidentified (eggs)

Organism
length or
diameter
(mm)
0.5
4.2
1.0
8.5
3.8
12.1
≤3 - ≥10
4-6
4-6
0.88
≤3 - ≥10
≤3 - ≥10
≤3 - ≥10
≤3 - ≥10
0.88
≤3 - ≥10
≤3 - ≥10
≤3 - ≥10
≤3 - ≥10
0.88

Northern anchovies
Gobies
Yellow perch
Yellow perch

8-19
6-13
<8
13

Fish (larvae)
Basses (larvae)
Kelpfishes (larvae)
Sculpins (larvae)
Flatfishes (larvae)
Monkeyface prickleback (larvae)
Combtooth Blennies (larvae)
Clingfishes (larvae)
Anchovies (larvae)
Croakers (larvae)
Gobies (larvae)
Silversides (larvae)
Pacific barracuda (larvae)
Rockfishes (larvae)
Cabezon (larvae)
Sea basses (larvae)
Pricklebacks (larvae)
Fish (larvae)
Fish (eggs)
Larvae/eggs
Larvae/eggs
Larvae/eggs
Larvae/eggs
Larvae
Fish (larvae and juveniles)

NR
5.5-15.5
2-25
2-25
1-25
3-25
2-20
2-20
2-25
1-20
1-25
2-25
1-20
2-25
2-25
1-25
3-25
NR
NR
NR
NR
NR
NR
NR
NR

Bay Anchovy (eggs)
Bay Anchovy (larvae)
Bay Anchovy (larvae)
Bay Anchovy (larvae)
Naked goby (larvae)
Naked goby (larvae)
* Screen size is actually 0.6 mm
NR – Not Recorded
FM– Fine Mesh TS – Traveling Screen

% Reductions
Slot Size (mm)
0.5

0.75

NSR
NSR
100
100
100
100
≥80
≥80
≥44
≥92
NSR
NSR
NSR
NSR
≥92
NSR
NSR
NSR
NSR
≥92

1

2

3

≥45
NSR
NSR
NSR
NSR
NSR
NSR
NSR
NSR
NSR
NSR
54.3
NSR
NSR
74.8
39.9
NSR
100

84
>99
73.3
85.9
78.8
75.7
81.9
83.0
55.4
81.9
74.6
76.0
68.2
77.7
79.1
84.8
80.4
86
95
84.7
25
83.7
80.8

NR
<4
5-7
8-10
<4
7-8
NSR – No Significant Reduction

>75
64.6
81.1
72.8
62.1
72.1
75.8
45.1
74.9
66.5
68.5
53.1
69.7
70.1
79.6
58.2

24.9
64.4
51.5
12.8
32.4
48.8
5.5
46.1
35.7
34.8
15.8
43.4
39.3
59.9
3.9

13.8
NSR
14.9
12.6
93.6
66

62.4

1.4
49.7
33.0
0.5
8.4
26.9
0
17.6
8.3
3.0
4.4
22.3
20.6
41.0
0

NSR
NSR
NSR
NSR
NSR
NSR
47.1
55.5
45.3
87.2
77.8
66.2
NSR
NSR
NSR
97.3
79.3
77.5
WW – Wedgewire screen s

D-2

Appendix D

Summary Tables of Entrainment Studies

Table D-2. Estimated percentage reductions in mortality (relative to an open intake) to the
population surviving past the size where they would be subject to entrainment,1 based on
probabilities of screen entrainment for larvae from 15 taxonomic categories of fishes for six
WWS slot widths. (Modified Table 4 from Tenera 2013)
Taxon

kelpfishes
sculpins
flatfishes
monkeyface
prickleback
combtooth blenny
clingfishes
anchovies
croakers
gobies
silversides
Pacific barracuda
rockfishes
cabezon
sea basses
pricklebacks
Average %
Reduction in
Entrainment

Size
Range
(mm)
2–25
2–25
1–25
3–25
2–20
2–20
2–25
1–20
1–25
2–25
1–20
2–25
2–25
1–25
3–25

0.75
mm
73.3
85.9
78.8
75.7
81.9
83.0
55.4
81.9
74.6
76.0
68.2
77.7
79.1
84.8
80.4
77.1

Percentage Reduction in Entrainment1
1 mm
2 mm
3 mm
4 mm
6 mm
64.6
81.1
72.8
62.1

24.9
64.4
51.5
12.8

1.4
49.7
33.0
0.5

0.0
36.0
18.8
0.0

0.0
14.1
4.6
0.0

72.1
75.8
45.1
74.9
66.5
68.5
53.1
69.7
70.1
79.6
58.2
67.6

32.4
48.8
5.5
46.1
35.7
34.8
15.8
43.4
39.3
59.9
3.9
34.6

8.4
26.9
0.0
17.6
8.3
3.0
4.4
22.3
20.6
41.0
0.1
15.8

1.5
13.1
0.0
1.7
0.2
0.0
1.3
10.6
10.6
22.7
0.0
7.8

0.0
2.6
0.0
0.0
0.0
0.0
0.1
2.4
2.9
0.1
0.0
1.8

1

- Extrapolated to the size at which the larvae are no longer susceptible to entrainment (estimated to be
20–25 mm [0.98 in] for this analysis).
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Table D-3. Estimated total entrainment for seven taxonomic categories of fishes at DCPP for
two year-long time periods: July 1997–June 1998 and July 1998–June 1999, and estimated
entrainment and percentage reductions in entrainment for six WWS slot widths. (Modified Table
8 from Tenera 2013)
Taxon

scuplins
rockfishes
kelpfishes
monkeyface prickleback
anchovies
cabezon
flatfishes
Average Percent Reduction in
Entrainment

0.75
mm
10.7
15.1
18.4
36.5
13.2
28.1
6.9
18.4

Percent Reduction in Entrainment1
1 mm
2 mm
3 mm
4 mm
2.9
4.3
4.6
5.2
9.0
7.0
3.7
5.2

0.1
<0.1
0.2
<0.1
0.7
<0.1
<0.1
0.2

<0.1
<0.1
<0.1
<0.1
0.0
<0.1
0.0
<0.1

6 mm

<0.1
<0.1
0.0
<0.1
0.0
0.0
0.0
<0.1

0.0
0.1
0.0
0.0
0.0
0.0
0.0
0.0

Table D-4. Estimated percentage reductions in mortality (relative to an open intake) to the
population surviving past the size where they would be subject to entrainment,1 based on
probabilities of screen entrainment for larvae from seven taxonomic categories of fishes
measured during DCPP entrainment studies conducted October 1996 through June 1999.
Mortality adjusted from estimates in Table D-2 based on length range of larvae measured from
the studies, except for anchovies. (Modified Table 9 from Tenera 2013)
Taxon

scuplins
rockfishes
kelpfishes
monkeyface prickleback
anchovies3
cabezon
flatfishes
Average Percent Reduction
in Entrainment

0.75
mm
69.2
46.2
72.1
62.8
55.4
36.3
34.1
53.7

Percent Reduction in Entrainment1
1 mm
2 mm
3 mm
4 mm
58.7
32.0
63.0
42.2
45.1
19.0
17.7
39.7

24.3
5.2
21.8
0.9
5.5
0.6
0.2
8.4

5.5
0.5
0.8
0.0
0.0
0.0
0.0
1.0

0.5
0.0
0.0
0.0
0.0
0.0
0.0
0.1

6 mm
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

1

- Extrapolated to the size at which the larvae are no longer susceptible to entrainment (estimated to be
20–25 mm [0.98 in] for this analysis). Not the reduction in adult equivalents.
2
- percentage reductions are the same as the values in Table D-2.
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EXECUTIVE SUMMARY
Steam electric power plants and other industries that withdraw cooling
water from surface water bodies are regulated in the U.S. under Section 316(b)
of the Clean Water Act of 1972. Of the industries regulated under section 316(b),
steam electric power plants have the largest cooling water volumes with some
large plants exceeding two billion gallons per day. Environmental effects of
cooling water withdrawal result from impingement of larger organisms on screens
that block material from entering the cooling water system and the entrainment of
smaller organisms into and through the system.
Concerns regarding the environmental effects of entrainment result from
the large volume of cooling water potentially used by coastal power plants. In
California, the 21 coastal power plants potentially withdraw up to 64 billion liters
(17 billion gallons) of seawater per day. This process results in the loss of billions
of aquatic organisms, including fishes, fish larvae and eggs, crustaceans,
shellfish and many other forms of aquatic life from California’s coastal ecosystem
each year. There has been increased focus on the effects of power plant cooling
water intake systems because the biological resources of the world’s oceans,
and California’s coast in particular, are in serious decline. Long-term declines,
which started in the early 1970s, have occurred in 60 percent of the fishes for
which landings are reported. Despite the potential contribution of cooling water
withdrawal to these declines, recent studies have only been completed at a few
of the California power plants (California Energy Commission 2005). Regulations
for Section 316(b) of the Clean Water Act published in July 2004 (USEPA 2004)
will result in new studies on the environmental effects of cooling water systems at
many of the existing power plants in California and throughout the country. The
results of these studies will help determine the environmental effects of cooling
water withdrawal on biological communities.
While the assessment of impingement effects is relatively straightforward,
the assessment of entrainment effects require thoughtful consideration of all
aspects of the study design. The difficulties in entrainment assessments arise
from several factors. The organisms entrained include planktonic larvae of fishes
and invertebrates that are difficult to sample and identify. The entrained larvae
are also part of larger source water populations that may extend over large areas
or be confined to limited habitats making it difficult to determine the effects of
entrainment losses. The early life histories of most fishes on the Pacific coast are
also poorly described limiting the usefulness of demographic models for
assessing entrainment effects. All of these factors make the assessment of
1
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cooling water system entrainment difficult. The purpose of this report is to
present, by example, some of the considerations for the proper design and
analysis of entrainment studies.
This report describes three studies for assessing entrainment at coastal
power plants in California. They represent a range of marine and estuarine
habitats: the South Bay Power Plant in south San Diego Bay, and the Morro Bay
and Diablo Canyon Power Plants in central California. These studies utilized a
multiple modeling approach for assessing entrainment effects. When appropriate
life history information was available for a species, demographic modeling
techniques were used to calculate the numbers of adults represented by the
losses of fish eggs and larvae due to entrainment. The primary approach for
assessment at these plants was the Empirical Transport Model (ETM), originally
developed for use with power plants entraining water from rivers, and then
adapted for use on the open coast and in estuaries in southern California. The
ETM utilizes the same principles used in fishery management to estimate effects
of fishing mortality on the sustainability of a stock. Just as fishery managers use
catch and population size to estimate fishery mortality, the ETM requires
estimates of both entrainment and source water larval populations. The source
water population is the abundance of organisms at risk of entrainment as
determined by biological and hydrodynamic/oceanographic data. The process of
defining the source water and obtaining an estimate of its population varied
among the three plants and also among species within studies. The purpose of
this paper is to present the multiple modeling approaches used for power plant
entrainment assessments, with the main focus being a comparison of the
processes used to define the source water populations used in the ETM
modeling from the three power plants.
The results showed that standard demographic models were generally not
usable with species found along the California coast due to the absence of life
history information for most of them. The results for the ETM ranged from very
small levels (<1.0%) of proportional mortality due to entrainment for wide ranging
pelagic species such as northern anchovy to levels as high as 50% for fishes
with more limited habitat that were spawned near power plant intake structures.
The results of the ETM were generally consistent with the biology and habitat
distributions of the fishes analyzed.
Based on our experiences with these and other studies we believe that a
prescriptive approach to the design of entrainment assessments is not possible,
and therefore, we provide some general considerations that might be helpful in
the design, sampling, and analysis of entrainment impact assessments. These
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include ensuring that organisms that could be affected by entrainment are
effectively sampled and that the sampling will account for any endangered,
threatened, or other listed species that could be affected by entrainment. In
addition to identifying species potentially affected, it is critical to determine the
source water areas potentially affected including the distribution of habitats that
might be differentially affected by CWIS entrainment. The sampling plan also
needs to account for the design, location, and hydrodynamics of the power plant
intake structure. The sampling frequency should accommodate important species
that might have short spawning seasons. This may require that the sampling
frequency be seasonally adjusted based on presence of certain species. The
relative effects of entrainment estimated by the ETM model should be much less
subject to interannual variation than absolute estimates using Fecundity
Hindcasting (FH), Adult Equivalent Loss (AEL) or other demographic models.
Therefore, if source water sampling is done in conjunction with entrainment
sampling then one year is a reasonable period of sampling for these studies. The
size of the source water sampling area should be based on the hydrodynamics of
the system. In a closed system this may be the entire source water. In an open
system, ocean or tidal currents and dispersion should be used to determine the
appropriate sampling area for estimating daily entrainment mortality (PE) for the
larger source water population.
Some practical considerations for sample collection and processing
include adjusting the sample volume for the larval concentrations in the source
waters. This is best done using preliminary sampling with the gear proposed for
the study. Age of larvae are best determined using analysis of otoliths, but if this
is not possible be sure that length frequencies measured from the entrainment
samples are realistic based on available life history and account for egg stages
that would be subject to entrainment if fish eggs are not sorted and identified
from the samples. This is easily accommodated in the ETM approach by adding
the duration of the planktonic egg stage to the larval duration calculated from the
otolith or length data.
Although we believe that the ETM is best approach for assessment,
results from multiple models provide additional information for verifying results
and for determining effects at the adult population level. One approach for
assessment at the adult population level is through converting ETM results into
an estimate of the habitat necessary to replace the production lost due to
entrainment (Area of Production Foregone [APF]). The APF is calculated by
multiplying the area of habitat present within the estimated source water by the
proportional entrainment mortality estimated from ETM. This approach may be
useful for scaling restoration projects to help offset losses due to entrainment.
3
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The ETM can also be used to estimate the number of equivalent adults lost by
entrainment by applying the mortality estimate to a survey of the standing stock.
This can be compared with estimates from FH and AEL. When making these
types of comparisons it is important to hindcast or extrapolate the FH and AEL
model estimates to the same age. This may not necessarily result in the same
estimates from both models unless the data used in the two models are derived
from a life table assuming a stable age distribution. The USEPA (2002) used AEL
and another demographic modeling approach, production foregone, to estimate
the number of age-1 individuals lost due to power plant impingement and
entrainment. The accuracy of estimates from any of these demographic models
is subject to the underlying uncertainty in aging, survival, and fecundity estimates
and population regulatory, behavioral, or environmental factors that may be
operating on the subject populations at the time the life history data were
collected.
Uncertainty associated with the ETM is primarily derived from sampling
error that can be controlled by careful design using some of the guidelines
provided in this report. With a good sampling design, the ETM provides a sitespecific, empirically based approach to entrainment assessment that is a major
improvement over demographic modeling approaches. In addition, the results
can be used to estimate entrainment effects on other planktonic organisms, in
estimating cumulative effects of multiple power plants and other sources of
mortality, and in scaling restoration efforts to offset losses due to entrainment.
We hope that the information in this report will assist others in the design and
analysis of CWIS assessments that will be required as a result of the recent
publication of new rules for Section 316(b) of the Clean Water Act (USEPA
2004).
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1.0 INTRODUCTION
Steam electric power plants and other industries (e.g., pulp and paper,
iron and steel, chemical, manufacturing, petroleum refineries, and oil and gas
production) use water from coastal areas for cooling resulting in impacts to the
marine organisms occupying the affected water bodies. Industries that withdraw
cooling water from surface water bodies are regulated in the U.S. under Section
316(b) of the Clean Water Act of 1972 [33 U.S. Code Section 1326(b)]. Section
316(b) requires “…that the location, design, construction, and capacity of cooling
water intake structures reflect the best technology available for minimizing
adverse environmental impacts.” Of the industries regulated under section
316(b), steam electric power plants have the largest
cooling water volumes
3 -1
ranging from tens of thousands to millions of m d (Veil et al. 2003). A survey in
1996 reported that 44% of the power plants in the U.S. utilized a steam electric
process involving once-through cooling (Veil 2000). Electricity is generated at
these plants by heating purified water to create high-pressure steam, which is
expanded in turbines that drive generators and produce electricity (Figure 1-1).
After leaving the turbines, steam passes through a condenser where high volume
cooling water flow cools and condenses the steam, which is then re-circulated
back through the system.
Regulatory guidance for complying with section 316(b), that was first
proposed by the U.S. Environmental Protection Agency (EPA) in 1976, was
successfully challenged in the courts by a group of 58 utility companies in 1977
and never implemented (Bulleit 2000). As a result, section 316(b) was
implemented by the states using a broad range of approaches; some states
developed fairly comprehensive programs while others never adopted any formal
regulations (Veil et al. 2003). The EPA has recently published new regulations for
316(b) compliance (USEPA 2004) as part of the settlement of a lawsuit against
the EPA by environmental groups headed by the Hudson Riverkeeper (Nagle
and Morgan 2000). As a result of these new regulations power plants throughout
the U.S. are now required to reduce the environmental effects of their cooling
water intake systems (CWIS).
The withdrawal of water by once-through cooling water systems has two
major impacts on the biological organisms in the source water body:
impingement and entrainment (Figure 1-1). Almost all power plants with oncethrough cooling employ some type of screening device to block large objects
from entering the cooling water system (impingement). Fishes and other aquatic
organisms large enough to be blocked by the screens may become impinged if
5
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the intake velocity exceeds their ability to move away. These organisms will
remain impinged against the screens until intake velocity is reduced such that
organisms can move away or the screen is backwashed to remove them. Some
organisms are killed, injured, or weakened by impingement. Small planktonic
organisms or early life stages of larger organisms that pass through the screen
mesh are entrained in the cooling water flow. These organisms are exposed to
high velocity and pressure due to the cooling water pumps, increased
temperatures and, in some cases, chemical treatments added to the cooling
water flow to reduce biofouling.

Electricity
Low Pressure Steam

Turbine
Generator

High
Pressure Steam

Rotating Screens
(screen mesh 3/8 x 3/8 in. or 1/8 x 1/2 in.)

Condenser Tubes

Impingement
(macroinvertebrates,
fishes, drift eelgrass)

Boiler
Condensate

Cooling Water
Flow
Circulating
Water Pumps

Entrainment (small
planktonic
organisms, including
larval fishes and invertebrates)

Entrained Organisms

Fish Return
Trough

Thermal
Discharge

Figure 1-1. Conceptual diagram of power plant cooling water systems at South Bay,
Morro Bay, and Diablo Canyon Power Plants, and relationship of impingement and
entrainment processes to circulating water system. A fish return trough is present
only at the South Bay Power Plant.

Most impingement and entrainment [316(b)] studies on CWIS effects at
power plants were completed in the late 1970s and early 1980s using draft
guidance issued by the EPA (USEPA 1977). More recently, many power plants
throughout the country began to upgrade and expand their generating capacities
due to increased demands for power. The California Energy Commission (CEC),
which had regulatory authority for these projects in California, required utility
companies to determine the impacts of these CWIS changes. Although existing
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CWIS are regulated in California through National Pollution Discharge
Eliminations System (NPDES) permits issued by the nine Regional Water Quality
Control Boards (RWQCB) in the state, the projects done under the regulatory
authority of the CEC also required coastal zone permits under the California
Coastal Act and therefore were conducted in compliance with the California
Environmental Quality Act (CEQA). The CEC and the RWQCBs required new
studies in anticipation of the publication of new EPA regulations, but also
because data on CWIS impacts were not available for some of the plants and
studies at other plants were usually over 20 years old. As a result, we had the
opportunity in California to develop approaches to assessing CWIS impacts that
might prove useful to researchers at power plants throughout the U.S. These
studies involved regulatory agency staff, scientists, consultants, and industry
representatives, usually meeting and working under the heading of Technical
Workgroups. This collaborative process was first used for studies at the Pacific
Gas & Electric Company Diablo Canyon Power Plant and was initiated and
directed by Mr. Michael Thomas at the Central Coast Regional Water Quality
Control Board (CCRWQCB) (Ehrler et al. 2003). This process was also used on
studies for plant re-powering projects under CEC and RWQCB review at the
Moss Landing, Morro Bay, Potrero and Huntington Beach Power Plants.
This paper focuses on methods for assessing only entrainment effects
(not impingement), and specifically, entrainment effects on ichthyoplankton.
Entrainment affects all types of planktonic organisms, but most studies do not
assess holoplankton (phytoplankton and zooplankton that are planktonic for their
entire life) because their broad geographic distributions and short generation
times reduce the effects of entrainment on their populations. In contrast, the
potential for localized effects on certain fish populations is much greater,
especially for power plants located in riverine or estuarine areas where a large
percentage of the local population may be at risk of entrainment (Barnthouse et
al. 1988, Barnthouse 2000). Although the potential for similar effects exists for
certain invertebrate meroplankton (e.g. crab and clam larvae), taxonomy of early
larval stages of many invertebrates is not sufficiently advanced to allow for
assessments at the species-level. The different larval stages of many
invertebrates may also require different mesh sizes and sampling techniques that
increase the costs and complexity of a study. In contrast, as a result of programs
such as the California Coastal Oceanographic Fisheries Investigations (CalCOFI)
program, operating since 1950, ichthyoplankton of the west coast have been well
described and long-term data sets exist on the abundances of many larval fishes
(Moser 1996).
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The best-documented and most extensive 316(b) studies from the period
of the late 1970s and early 1980s were from the Hudson River power plants
(Barnthouse et al. 1988, Barnthouse 2000). Impacts of cooling water withdrawals
from three plants were extensively studied using long-term, river-wide sampling
and analyzed using mathematical models designed to predict the effects on
striped bass and other fish populations. After many years of debate surrounding
a lawsuit, the case was settled out of court. Two of the most important factors in
laying the groundwork for the settlement were the converging estimates of the
effects from different researchers and the development of models that estimated
conditional mortality from empirical data that reflected the “complex interactions
of a host of factors” and helped identify the “relative importance of each
component of the analysis” (Englert and Boreman 1988).
Numerous demographic modeling approaches have been proposed and
used for projecting losses from CWIS impacts (Dey 2003). Equivalent adult
(Horst 1975, Goodyear 1978), production foregone (Rago 1984), and variations
of these approaches and models (Dey 2003) translate entrainment losses of egg
and larval stages into equivalent units (adult fishes, biomass, etc.) that otherwise
would not have been lost to the population. Although these models are the most
commonly used methods for CWIS assessment and were used by the EPA to
support the new 316(b) regulations (USEPA 2004), there can be problems with
their application and interpretation. The models require life history parameters
(larval duration, survival, fecundity, etc.) that are available for only a limited
number of species, generally those managed for commercial or recreational
fishing. Our experience has shown that on the California coast, taxa (the term
‘taxa’ [‘taxon’ singular] is used to refer to individual species or broader taxonomic
categories that cannot be identified to species) that are usually entrained in
highest numbers are small, forage fishes that have very limited life history
information available.
However, these models are attractive because their interpretation appears
to be straightforward since they convert larval forms into “equivalent units” that
are more easily understood by the public, regulators, and managers. The
estimates of numbers or biomass of fish from the models can also be added to
losses from impingement and compared with commercial or recreational fishery
data to provide cost estimates of the losses. Unfortunately, these interpretations
are available for only a few taxa, there is usually no scale for determining the
significance of the losses to the source water populations, and the studies are
only done for a 1-2 yr period, not accounting for inter-annual variation in larval
abundances.
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Our assessments included a modified version of the Empirical Transport
Model (ETM) (Boreman et al. 1978, 1981) which circumvented the problems with
existing demographic modeling. This model was first developed for use with
power plants entraining water from rivers, but MacCall et al. (1983) used the
same general approach for entrainment assessments at power plants on the
open coast and in estuaries in southern California. In contrast to demographic
models, it does not require detailed life history information. The ETM provides an
estimate of the mortality caused by entrainment to a source water population
independent of any other sources of mortality, i.e., conditional mortality (Ricker
1975). Inherent in this approach is the requirement for an estimate of the source
water population of larvae affected by entrainment. The source water population
is the abundance of organisms at risk of entrainment as determined by biological
and hydrodynamic/oceanographic data. The ETM is based on the same
principles used in fishery management to estimate effects of fishing mortality on
a source water population or stock (Boreman et al. 1981, MacCall et al. 1983).
Although not specifically required for calculating estimated losses, an estimate of
the source water population is also required to provide a context for the losses
estimated by demographic models.
The process of defining the source water and obtaining an estimate of its
population varies among studies and also among taxa within studies. The
purpose of this paper is to present the multiple modeling approaches used for
power plant entrainment assessments, with the main focus being a comparison
of the processes used to define the source water populations used in the ETM
modeling from three power plants in California, South Bay Power Plant (SBPP),
Morro Bay Power Plant (MBPP), and Diablo Canyon Power Plant (DCPP), which
represent a range of marine and estuarine habitats (Figure 1-2). This comparison
allows us to compare the approaches and assess the influence of the source
water on the proportional mortality of affected fish and invertebrate larval taxa.
The source water population definitions for the three studies were based
on the hydrodynamic and biological characteristics of the water bodies where the
facilities were located. This is necessary to characterize the sources of the water
that is drawn into a power plant. This is fairly simple if the source of cooling water
is a lake that is so well mixed that the larval concentrations are uniform. In this
case the only necessary information to estimate the mortality on the larvae is the
volume of the lake and the plant cooling water volume. In this simple example the
mortality is the ratio of the cooling water volume to the source water volume
since the concentration of larvae entrained will be equal to the concentration in
the source water. In the case of SBPP, samples were collected throughout the
entire source water since the larval composition in the habitats within the south
9
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part of San Diego Bay were potentially different even though the source water
volume for SBPP was treated as a closed system similar to the lake in the above
example. The source water for MBPP included both bay and ocean components
requiring biological sampling in both locations and calculations to include the
effects of tides on the source water. The effects of ocean currents affected the
source water potentially entrained for DCPP and the ocean component of the
MBPP source water. As a result the source water potentially affected by
entrainment was much larger than the areas sampled for these two studies
requiring additional measurements and modifications to the model. The many
factors that need to be considered in the design of these kinds of studies can be
examined by comparing the different approaches taken at the three facilities.

Figure 1-2. Locations of Morro Bay (MBPP), Diablo Canyon (DCPP), and South Bay
Power Plants (SBPP).

During the course of these studies we have modified the assessment
approaches and this process has continued as we have participated in additional,
more recent studies. Therefore one of the additional purposes of this paper is to
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present these more recent changes in our assessment methods even though
they may differ from methods presented in the three example studies.
Our experiences resulting from these studies are especially pertinent with
the recent publication of new rules for Section 316(b) of the Clean Water Act
(USEPA 2004), and CEC and California Coastal Commission (CCC)
requirements for modernizing power plants in California. The new 316(b) rules
require that information on the source water body be submitted as part of 316(b)
compliance [40 CFR 125.95(b)(2)]. Although not stated in the new rules, it seems
appropriate that CWIS impacts would be evaluated based on the source water
body information. The CEC and CCC have required this in recent studies and
most likely will continue this practice. Hopefully the information in this paper will
assist others in the design and evaluation of CWIS assessments that will be
required under the new rules.
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2.0 METHODS
2.1 POWER PLANT DESCRIPTIONS
The studies we will be presenting as examples were conducted at three
power plants: SBPP, MBPP, and DCPP (Figure 1-2). The CWIS for all three
plants share several features: shoreline intake structures with stationary trash
racks that consist of vertical steel bars to prevent larger objects and organisms
from entering the system and traveling water screens (TWS) located behind the
bar racks that screen out smaller organisms and debris from the system
(Figure 1-1).
Entrainment occurs to organisms that pass through the smaller mesh of
the TWS. These organisms are exposed to increased temperatures and
pressures as they pass through CWS. The surfaces of the piping in the CWS can
be covered with biofouling organisms that feed on organisms that pass through
the system. Although studies have shown that there may be some survival after
CWS passage (Mayhew et al. 2000), most of these studies were conducted at
power plants in rivers and estuaries on the east coast or in the Gulf of Mexico
where biofouling was not recognized as a large problem compared with coastal
environments. In addition, these studies only examined survival after passage
through the system, and did not include comparisons of intake and discharge
concentrations where losses due to cropping should be factored into CWS
survival. For example, during testing used to determine the appropriate
entrainment sampling location losses between the intake and discharge at the
Moss Landing Power Plant sometimes exceeded 95 percent and were always
greater than 50 percent (Pacific Gas and Electric Co. 1983). For these reasons,
our assessments of CWS effects have assumed that entrained organisms
experience 100% mortality.
The SBPP, operated by Duke Energy, is located on the southeastern
shore of San Diego Bay in the city of Chula Vista, California, approximately 16
km north of the U. S. − Mexican border (Figure 2-1). The plant draws water from
San Diego Bay for once-through cooling of its four electric generating units,
which can produce a maximum of 723 MWe (Table 2-1). With all pumps in
operation, maximum water flow through the plant is 1,580 m3min-1 (2.3 million
m3d-1).
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Figure 2-1. Location of South Bay Power Plant entrainment (SB01) and source water
stations and detail of power plant intake area. Shaded areas represent regions of the
bay used in calculating bay volumes.

The MBPP, operated by Duke Energy, is located on the northeastern
shoreline of Morro Bay, which is approximately midway between San Francisco
and Los Angeles, California (Figure 2-2). The plant draws water from Morro Bay
for once-through cooling of its four electric generating units, which can produce a
total of 1,002 MWe (Table 2-1). With all pumps in operation, water flow through
13
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the plant is 1,756 m3min-1 (2.53 million m3d-1). Morro Bay studies were done as
part of the permitting requirements for an upgrade to the plant that result in a
decrease in flow to 1,086 m3min-1 (1.56 million m3d-1). Therefore, all of the
entrainment estimates and modeling were calculated using this flow rate.
Table 2-1. Characteristics of the South Bay (SBPP), Morro Bay (MBPP) and Diablo
Canyon (DCPP) Power Plants.

Power Plant

Number of
Power
Generating
Units

Total Maximum
Megawatt Electric
(Mwe) Output

Number of
Circulating
Water Pumps

Total Maximum
3
Daily Flow (m )

SBPP

4

723

8 (2/unit)

2.3x10

MBPP

4

1,002

8 (2/unit)

2.5x10

DCPP

2

2,200

4 (2/unit)

9.7x10

6
6
6

The DCPP, operated by Pacific Gas and Electric Company, is located on
the open coast midway between the communities of Morro Bay and Avila Beach
on the central California coast in San Luis Obispo County (Figure 2-3). The
intake structure for the plant is located behind two breakwaters that protect it
from waves and surge. The plant has two nuclear-fueled generating units that
can produce a total of 2,200 MWe (Table 2-1). With the main pumps and smaller
auxiliary seawater system pumps in operation, total water flow through the plant
is 6,731 m3min-1 or (9.7 million m3d-1).

2.2 SOURCE WATER AND SOURCE POPULATION DEFINITIONS
The concept of defining the source water potentially affected by CWS
operation is inherent in the assessment process, but was not defined as a
necessary component of a 316(b) assessment until the recent publication of the
new 316(b) rules. The new rules require all existing power plants with CWS
capacities greater than 189,000 m3d-1 to complete a Comprehensive
Demonstration Study that includes a qualitative description of the source water. A
more detailed quantitative definition of source water is not necessary for
demographic modeling approaches, but is required to place calculated losses
into context. The Empirical Transport Model (ETM) requires a more specific
definition since the model calculates the conditional mortality due to entrainment
on an estimate of the population of organisms in the source water that are
potentially subject to entrainment.
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Figure 2-2. Locations of Morro Bay Power Plant entrainment (Station 2) and
source water stations. White area depicts the main tidal channels in the bay,
light gray areas are submerged at high tide, and dark gray areas are above the
mean high tide line.
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Figure 2-3. Locations of Diablo Canyon Power Plant (DCPP) entrainment stations (A,
B, C, D, in insert) and source water sampling grid.
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Critical to properly defining the source water for these studies was
physical data that was either collected during the studies or from other sources to
estimate the volume of the areas sampled and the total size of the source water.
At SBPP and MBPP, hydrographic data collected for the study from several
sources was used to estimate volume of the two water bodies. That volume was
used as the total source water volume for SBPP. In addition to the volume of
Morro Bay, current data from offshore and information on tides was used to
estimate the total source water volume which included both bay and ocean
components. Data from the same current meter used in the DCPP study were
used in the MBPP study to calculate an average current speed over the period of
January 1, 1996 – May 31, 1999. Current direction was ignored in calculating the
average speed. The current speed was used to estimate unidirectional
displacement over the period of time that the larvae in the sampling area offshore
from Morro Bay were exposed to entrainment (described below). At DCPP,
hydrographic data from National Oceanic and Atmospheric Administration was
used to estimate the volumes of each of the 64-nearshore sampling stations
(described below). In addition, data on alongshore and onshore current velocities
were measured using an InterOceans S4 current meter positioned approximately
1 km west of the DCPP intake at a depth of approximately 6 m (Figure 2-3). The
direction in degrees true from north and speed in cm/s were estimated for each
hour of the nearshore study grid survey periods. These data were used to
estimate the size of the area that could have acted as a source for larvae in the
nearshore sampling area (described below).

South Bay Power Plant
The SBPP draws ocean water from the southernmost end of San Diego
Bay (Figure 2-1). Allen (1999) divided San Diego Bay into four eco-regions and
defined the south and south-central eco-regions as the area from the Coronado
Bridge to the southern end of San Diego Bay. Analyses of current patterns and
tidal dispersion were used to justify the use of the south and south-central ecoregions (south of the Coronado Narrows) as an appropriate source volume for
the purposes of modeling the effects of entrainment by SBPP. These analyses
were done by Dr. John Largier, formerly at Scripps Institute of Oceanography,
and now at Bodega Marine Laboratory of the University of California at Davis,
and Dr. David Jay, Oregon Health and Science University (Tenera Environmental
2004). The analysis of tidal currents measured at 18 locations throughout the
interior of San Diego Bay showed that tidal currents exhibited a local maximum in
the south bay at the Coronado Narrows and increased toward the bay mouth.
Estimates of tidal dispersion were formed using data from the same 18 current
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meters, which showed spatial patterns generally similar to those from Largier
(1995).
The results of Largier (1995) showed that tidal dispersion had a local
maximum at the Coronado Narrows, consistent with the idea that the Narrows
acts as the “mouth” of south bay. South of the Narrows currents and tidal
dispersion are much reduced. Mixing throughout the south bay was estimated to
take from one week to a month, typical of the period of time that the larvae were
estimated to be exposed to entrainment. The results suggested that larvae are
likely removed from the south bay primarily, but not exclusively, by dispersion
and that advection may only be dominant during winter river-flow events. The
analyses confirmed, in a quantitative manner, Allen’s (1999) definitions of ecoregions in San Diego Bay and helped verify the use of the Coronado Narrows as
a logical seaward boundary for the SBPP source volume.
Since retention times in the south bay exceeded the average larval
durations for most of the taxa examined, the source water was treated as a static
volume. Volume was calculated as the volume of water below Mean Water Level
(MWL, the average of a large number of tidal observations) from the southern
end of San Diego Bay northward to the Coronado Narrows (Figure 2-1).
Computing the source volume required compiling the areas and volumes below
fixed elevations (horizontal strata). Variations in tidal range required that the
South Bay be divided into four regions, with tidal datum levels determined for
each, either directly from a tide gauge in the region or by interpolation from
adjacent gauges. Tide gauges were available in Regions 2, 3 and 4, whereas
datum levels in Region 1 had to be determined by interpolation. Bathymetry for
Regions 1 and 2 and the periphery of Regions 3 and 4 were obtained from the
U.S. Navy and supplemented with data collected for this study. Estimates of the
average concentrations of the organisms inside the bay were multiplied by the
sum of the estimated volumes from the four areas (Table 2-2) to obtain estimates
of the bay source water populations that were used in the calculations of
mortality for the ETM.
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Table 2-2. Source water body surface area and water volume at mean water
level (MWL) by region for south San Diego Bay.
2

3

Region

Datum

Height (m)

Area (m )

Volume (m )

1
2
3
4

MWL
MWL
MWL
MWL

0.90
0.90
0.91
0.93

4,241,241
10,173,006
6,355,524
9,556,875
30,326,646

33,754,018
70,387,388
25,060,179
20,410,508
149,612,092

Morro Bay Power Plant
The MBPP source water was divided into two sub-areas, bay water and
nearshore coastal water, because the location of the intake structure near the
harbor entrance entrained both bay and nearshore taxa (Figure 2-2). The source
water for MBPP could not be treated as a static volume, such as the source
water for SBPP, because of the location of the power plant intake near the harbor
entrance, which made it subject to tidal flows on a daily basis, and the smaller
volume of the bay relative to an area such as San Diego Bay. To compensate for
daily tidal movement past MBPP, the volume of the Morro Bay source water
component was calculated as the sum of the bay’s twice daily exchange of its
15.5 million m3 tidal prism, adjusted for tidal exchange, (Mean High Water to
Mean Low Water) and the bay’s non-tidal volume of 5.4 million m3. The volume of
the tidal prism was adjusted to account for the portion of the Morro Bay outflow
that returned with the incoming tide. Since volume was used to estimate the total
supply of entrained larvae, inclusion of the re-circulated tidal prism volume would
double count a portion of the larval supply and underestimate potential
entrainment effects. This was accounted for using a tidal exchange ratio (TER),
calculated for Morro Bay. The TER is the fraction of the total tidal exchange that
consists of “new” water coming into the estuary, i.e., water that did not leave the
estuary on the previous tidal cycle (Largier et al. 1996). In Morro Bay, the “total
tidal exchange” is synonymous with the tidal prism, except for the amount
estimated by TER.
The TER is difficult to estimate from measurements because the currents
that prevail outside of any estuary mouth are complex and variable, and it is quite
sensitive to processes inside and outside the estuary, especially complex
currents, river inflow and density stratification (Largier et al. 1996). However, a
method was developed (Largier et al. 1996) that measures the TER from the
change in salinity of water flowing in and out of the entrance of an estuary.
Applying this method, the Morro Bay TER was calculated to be between 70 and
80% of the average daily tidal prism by Dr. David Jay (Tenera Environmental
2001). A TER of 75% was used in calculating the bay source water volume,

19
E-25

Appendix E

Guidance Documents for Assessing Entrainment

which was equal to the twice-daily tidal exchange of the average tidal prism,
adjusted for the TER, added to the bay’s non-tidal volume. Estimates of the
average concentrations of organisms from the stations inside the bay (Stations
1−4) were multiplied by this volume to obtain estimates of the bay source water
populations (Table 2-3). Since tidal exchange was used in calculating the source
volume for Morro Bay, the plant’s intake flow volume was calculated over a
complete daily tidal cycle of two highs and two lows which was 24 hours and 50
minutes.
Table 2-3. Volumes for Morro Bay and Estero Bay source water
sub-areas.
3

Area

Volume (m )

Morro Bay

15,686,663

Estero Bay Sampling Area

20,915,551

The area sampled outside Morro Bay in Estero Bay was treated as a static
volume (Table 2-3) that was equal to the volume of Morro Bay uncorrected for
tidal exchange. This volume for Estero Bay was used because it represented the
volume of water exchanged with the bay that could be subject to entrainment.
Estimates of the average concentrations of the organisms from the station just
inside the bay (Station 1) and the station down-coast (Station 5) were multiplied
by this volume to obtain estimates of the Estero Bay populations in the area
sampled. The total size of the source water beyond the area sampled was
estimated using ocean current data. Morro Bay and Estero Bay larval estimates
were calculated separately so that the large source volume in Estero Bay did not
inflate the source water estimates for bay taxa that were in much lower
abundances outside the bay.

Diablo Canyon Power Plant
The DCPP nearshore sampling was designed to only provide information
on abundance and distribution in the vicinity of DCPP of larval fishes and the
invertebrates selected for detailed assessment, since it was recognized that the
actual source water would be much larger for some taxa and also vary by taxa
and seasonally due to changing oceanographic conditions. In establishing the
nearshore sampling area, we considered that ocean currents in the area
generally move both up and down the coast past DCPP. The currents also
showed inshore/offshore oscillations, but these occurred less frequently and
generally at a lower magnitude. The nearshore sampling area contained 64
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stations or ‘cells’ (Figure 2-3) that was centered on the Intake Cove at DCPP.
The northern extent of the sampling area was near Point Buchon and the
southern half, a mirror image of the northern portion, extended to near Point San
Luis. The shape of the sampling area reflected a slight bend (approximately 20º)
in the coast at DCPP. The sampling area extended a distance of 8.7 km to both
the north and south and an average distance of 3 km offshore. Regions inshore
of the sampling area were in shallow water with partially submerged rocks,
making the areas unsafe for boat operations and sampling. Volumes in each of
the 64 cells were estimated using the surface area of the cell and the average
depth based on available bathymetry data. The number of larvae in each cell was
estimated by multiplying the average concentration during each survey by the
volume of water sampled.

2.3 SAMPLING
Sampling at all three of the facilities was designed to provide estimates of
both entrainment and source water concentrations that accounted for the
differences in the cooling water volumes at the three plants and were
representative of the range of habitats and organisms potentially affected by
entrainment in each area. As a result of the differences among the three plants
and funding available, the combined entrainment and source water sampling
efforts ranged from five stations for the MBPP study to 68 stations for the DCPP
study.
Sample collection methods were similar to those developed and used by
CalCOFI in their larval fish studies (Smith and Richardson 1977). Sampling at all
three plants was conducted using a bongo frame with two 71-cm diameter rings
with plankton nets constructed of 333-um mesh. Each net was fitted with a
Dacron sleeve and a cod-end container to retain the organisms. Each net was
equipped with a calibrated General Oceanics flowmeter, which allowed the
calculation of the amount of water filtered. Net lengths varied according to the
depth of the water sampled. Shorter nets, 1.8 m in length, were used for
entrainment sampling in the shallower intake cove at DCPP. Longer nets, 3.3 m
in length were used for all other sampling. All of the nets were lowered as close
to the bottom as possible and retrieved using oblique or vertical tows to sample
the entire water column. Once the nets were retrieved from the water all of the
collected material was rinsed into the codend. The target volume of each tow at
both the entrainment and source water stations was 40-60 m3 for both nets
combined. The sample volume was checked when the nets reached the surface
and the tow continued or started over if the target volume was not collected. The
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contents of both nets were either combined into one sample immediately after
collection, or treated as a single sample for analysis.
Entrainment sampling at all three plants was done in the waters outside of
the plant CWIS as close as possible to the intake structure bar racks. This
sampling design assumed that the concentrations from the waters in front of the
CWIS are the same as the concentrations in the cooling water flow. Sampling
was done outside of the CWIS because of the numerous problems involved in
sampling inside the plant or at the discharge. Sampling inside the plant usually
involves sampling with a pump that generally obtains a small volume relative to
plankton nets in a given period of time. Although samples inside the CWIS may
be well mixed, the cooling water flow inside the system is exposed to biofouling
organisms that can significantly reduce the concentration of larval fish and other
organisms. Sampling outside the plant also allowed entrainment samples to be
used in characterizing source water populations. This was critical to the ETM
calculations and allowed source water estimates to be calculated for taxa that
may have only been collected from entrainment samples.

South Bay Power Plant
Entrainment and source water sampling was conducted monthly from
January 2001 through January 2002 (Tenera Environmental 2004). Entrainment
samples were collected from Station SB1 located in the SBPP intake channel
(Figure 2-1). Each tow proceeded out the intake channel against the prevailing
intake current. The intake channel was bounded by a separation dike to the
south and a shallow mudflat to the north, and there was a constant current flow
toward the intake structure. Therefore it was assumed that all of the water
sampled at the entrainment station would be drawn through the SBPP cooling
water system. Entrainment samples were collected over a 24-hour period, with
each period divided into six 4-hour sampling cycles. Two replicate tows were
collected consecutively at the entrainment station during each cycle. Source
water samples at Stations SB2-SB9 were collected from the same vessel during
the remainder of each cycle (Figure 2-1). A single tow was completed at each of
the source water stations during each of the six 4-hr cycles.
The stations for the SBPP study (Figure 2-1) were stratified to include four
channel locations on the east side of the bay and four shallower locations on the
west side of the bay. The source water stations ranged in depth from
approximately –2 m Mean Lower Low Water (MLLW) at SB8 to –12 m MLLW at
SB9. This station array was chosen to include a range of depths and adjacent
habitats in south San Diego Bay that would characterize the larval fish
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composition in the source water. For example, stations on the east side of the
bay were adjacent to salt marsh habitat and would tend to have a greater
proportion of larvae from fishes with demersal eggs that spawned in salt marsh
channels, such as gobies, while deeper channel stations in the northern end of
the study area would tend to have more larvae of species that spawn in open
water such as northern anchovy (Engraulis mordax).

Morro Bay Power Plant
Entrainment and source water sampling was conducted from December
1999 through December 2000 (Tenera Environmental 2001). Entrainment
samples were collected weekly from in front of the MBPP intake structures
(Station 2; Figure 2-2). Samples were collected over a continuous 24-hour period
with each period divided into six, 4-hour sampling cycles. Two tows were
conducted during each cycle. During the same period, monthly source water
samples were collected at four stations in addition to the entrainment station
(Figure 2-2). Initially, source water surveys were collected twice per day during
daylight hours on high and low tides, but after two months of sampling in
February 2000, sample collection for source water surveys was expanded to
cover the entire 24-hour period and was no longer linked to tidal cycle.
Fewer stations were sampled in the MBPP study relative to the SBPP
study due to the smaller size of the estuary. Station 1 was located just inside the
entrance to Morro Bay and was intended to characterize water from outside the
bay that was subject to entrainment during incoming tides. Only two other source
water stations (stations 3 and 4) were located in Morro Bay because the areas
that could be sampled in the south part of the bay were limited to narrow
navigation channels. This was not considered to be a problem because of the
large tidal prism relative to the size of the bay resulted in shallower portions of
the bay draining through the deeper navigation channels where the sampling
occurred. Station 5 was located outside of the bay approximately 4.7 km down
coast (i.e., south of the harbor mouth) and was intended to characterize open
coastal taxa potentially subject to entrainment.

Diablo Canyon Power Plant
Collection of the DCPP entrainment samples occurred from October 1996
through June 1999 (Tenera Environmental 2000). This was the longest period of
sampling among the three studies. The sampling was continued longer than oneyear because of El Niño conditions during the first year, which were agreed by
the Technical Workgroup as not representative of normal conditions. Entrainment
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samples were collected once per week from four permanently moored sampling
stations located directly in front of the intake structure that were sampled in a
random order during eight 3-hour cycles (Figure 2-3). Two samples were
collected at each station during each cycle. The first 9 surveys were collected
with 505 um mesh nets, but due to extrusion of larval fishes through the net
mesh observed during these first few surveys, subsequent surveys were
collected with 335 um mesh.
The boundaries and shape of the nearshore sampling area were chosen
to ensure that the area would be large enough to characterize the larvae from the
fishes potentially influenced by the large volume of the DCPP CWIS, and would
be representative of the variety of nearshore habitats found in the area. These
were the same reasons used to justify the large sampling effort (64 stations)
relative to the SBPP and MBPP studies. Sampling of the nearshore study area
occurred monthly from July 1997 through June 1999. Two randomly positioned
stations within each of the 64 cells of the grid were sampled once each survey.
The study grid was sampled continuously over 72 hours using a “ping-pong”
transect to limit temporal and spatial biases in the sampling pattern and to
optimize shipboard time. The starting cell (constrained to the 28 cells on the
perimeter of the grid) and the initial direction of the transect (constrained to the
two cells diagonally, adjacent to the starting cell) were selected at random. When
the adjacent diagonal cell had previously been sampled, one of the two adjacent
cells in the direction of travel was randomly selected to be sampled next. To
minimize temporal variation between entrainment and study grid sampling,
source water surveys were scheduled to bracket the 24-hour entrainment survey,
overlapping by one day before and after the collection of entrainment samples.
Entrainment and nearshore sampling efforts did not start at the same
times and therefore the entire sampling period was divided into five analysis
periods. All of the weekly entrainment samples from October 1996 through
November 1998 were processed so this period was divided into two yearlong
analysis periods. Results for these periods are not presented because they were
only used to generate estimates directly from entrainment data. The nearshore
sampling period was also divided into two yearlong analysis periods. Only the
entrainment samples collected during the sampling of the nearshore area were
processed from December 1998 through June 1999 so entrainment data from
July 1998 through June 1999 were used to generate model estimates for a fifth
analysis period that could be directly compared with model estimates that
incorporated data from the nearshore sampling area.
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2.4 SELECTION OF TAXA FOR DETAILED ASSESSMENT
Although almost all planktonic forms (phyto-, zoo-, and ichthyoplankton)
are affected by entrainment, these three studies and most other 316(b) studies
have focused on a few organism groups, typically ichthyoplankton and
zooplankton. The effects on phytoplankton and invertebrate holoplankton are
typically not studied because their large abundances, wide distributions, and
short generation times should make them less susceptible to CWIS impacts. The
groups of organisms selected for assessment in these studies included larval
fishes and larvae from commercially or recreationally important invertebrates
such as Cancer spp. crabs and California spiny lobster (Panulirus interruptus).
The workgroup also looked at including kelp spores, fish eggs, squid
paralarvae, and abalone and bivalve larvae in the assessment. The risk of a
significant impact on adult kelp populations by entrainment of kelp spores was
determined to be negligible due to the large number of spores produced along
the coast. Additionally, it is not possible to identify the species of kelp based on
gametes or spores. Fish eggs were not included because they are difficult to
identify to species and the most abundant fishes in these studies had egg stages
that were not likely to be entrained; they either have demersal/adhesive eggs or
are internally fertilized and extrude free-swimming larvae. Squid paralarvae are
also unlikely to be entrained because they are competent swimmers immediately
after hatching. Abalone larvae were not included because they are at low risk of
entrainment and cannot be effectively sampled or identified during early life
stages when they would be susceptible to entrainment (Tenera Environmental
1997). In addition, algal spores, fish eggs, and abalone and bivalve larvae would
all require smaller mesh than the mesh used for ichthyoplankton and separate
sampling efforts.
The final list of fish and invertebrates analyzed in each of the studies
(Table 2-4) was determined by technical workgroups after all of the samples had
been processed and data from the entrainment samples summarized. The
assessments included taxa from the organism groups that were in highest
abundance in the entrainment samples (generally those comprising up to 90% of
the total abundance) and commercially or recreationally important fishes and
invertebrates that were in high enough abundances to allow for their assessment.
It was also realized that organisms having local adult and larval populations (i.e.,
source not sink species) were more important than species such as the northern
lampfish (Stenobrachius leucopsarus), which is an offshore, deep-water species
whose occurrence in entrainment was likely due to onshore currents that
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transported the larvae into coastal waters from their primary habitat. These ‘sink
species’ were not included in the assessments.
Table 2-4. Taxa used in assessments at South Bay (SBPP), Morro Bay (MBPP) and
Diablo Canyon (DCPP) power plants.
Scientific Name

Common Name

SBPP – taxa comprising 99 percent of total entrainment abundance
Clevlandia ios, Ilypnus gilberti, Quietula y-cauda
CIQ goby complex
Gillichthys mirabilis
longjaw mudsucker
Anchoa spp.
anchovies
Atherinopsidae
silversides
Hypsoblennius spp.
combtooth blennies
MBPP – taxa comprising 90 percent of total entrainment abundance plus commercial taxa
unidentified Gobiidae
gobies
Leptocottus armatus
Pacific staghorn sculpin
Stenobrachius leucopsarus
northern lampfish
Quietula y-cauda
shadow goby
Hypsoblennius spp.
combtooth blennies
Sebastes spp. V_De
KGB rockfishes
Atherinopsis californiensis
jacksmelt
Clupea pallasii
Pacific herring
Genyonemus lineatus
white croaker
Scorpaenichthys marmoratus
cabezon
Cancer antennarius
brown rock crab
Cancer jordani
hairy rock crab
Cancer anthonyi
yellow crab
Cancer gracilis
slender crab
Cancer productus
red rock crab
Cancer magister
Dungeness crab
DCPP – ten most abundant taxa plus commercial taxa
Sardinops sagax
Engraulis mordax
Sebastes spp. V / S. mystinus
Sebastes spp. V_De/V_D_
Oxylebius pictus
Artedius lateralis
Orthonopias triacis
Scorpaenichthys marmoratus
Genyonemus lineatus
Cebidichthys violaceus
Gibbonsia spp.
Rhinogobiops nicholsii
Citharichthys spp.
Paralichthys californicus
Cancer antennarius
Cancer gracilis

Pacific sardine
northern anchovy
blue rockfish complex
KGB rockfish complex
painted greenling
smoothhead sculpin
snubnose sculpin
cabezon
white croaker
monkeyface prickleback
Clinid kelpfishes
blackeye goby
sanddabs
California halibut
brown rock crab
slender crab
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The list of taxa reveals one of the problems with these studies. In some
cases larvae cannot be identified to the species level and can only be identified
into broader taxonomic groupings. Myomere and pigmentation patterns were
used to identify many species, however this can be problematic for some
species. For example, sympatric members of the family Gobiidae share
morphologic and meristic characters during early life stages (Moser 1996)
making identification to the species level difficult. In the MBPP study we grouped
those gobiids we were unable to identify to species into an “unidentified gobiid”
category (i.e., unidentified Gobiidae). In the SBPP study we were able to
determine that the unidentified gobies were comprised of three species (Table
2-4). Larval combtooth blennies (Hypsoblennius spp.) can be easily distinguished
from other larval fishes (Moser 1996). However, the three sympatric species
along the central California coast cannot be distinguished from each other on the
basis of morphometrics or meristics. These combtooth blennies were grouped
into the “unidentified combtooth blennies” category (i.e., Hypsoblennius spp.).
Many rockfish species (Sebastes spp.) are closely related, and the larvae share
many morphological and meristic characteristics, making it difficult to visually
identify them to species (Moser et al. 1977, Moser and Ahlstrom 1978, Baruskov
1981, Kendall and Lenarz 1987, Moreno 1993, Nishimoto in prep.). Identification
of larval rockfish to the species level relies heavily on pigment patterns that
change as the larvae develop (Moser 1996). Of the 59 rockfishes known from
California marine waters (Lea et al. 1999), at least five can be reliably identified
to the species level as larvae (Laidig et al. 1995, Yoklavich et al. 1996): blue
rockfish (Sebastes mystinus), shortbelly rockfish (S. jordani), cowcod (S. levis),
bocaccio (S. paucispinis), and stripetail rockfish (S. saxicola). The Sebastes
larvae we collected could only be identified into broad sub-generic groupings
based on pigment patterns; these larvae were grouped using information
provided by Nishimoto (in prep.; Table 2-5). The use of these broad taxonomic
categories presents problems in determining the most appropriate life history
parameters to use in the demographic models. This involved calculating an
average value or determining the most appropriate value from different sources
and species.
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Table 2-5. Pigment groups of some preflexion rockfish larvae from Nishimoto (in-prep).
The code for each group is based on the following letter designations:
V_ = long series of ventral pigmentation (starts
directly at anus)

De = elongating series of dorsal pigmentation
(scattered melanophores after continuous ones)

V = short series of ventral pigmentation (starts 3-6
myomeres after anus)

d = develops dorsal pigmentation (1-2 or scattered
melanophores)

D_ = long series of dorsal pigmentation (4 or more in
a continuous line) extending to above anus

P = pectoral blade pigmentation

D = short series of dorsal pigmentation (4 or more in
a continuous line) not extending to anus

p = develops pectoral pigmentation (1-2 or scattered
melanophores)

CODE
V D

V De
Or
V DeP
Or
V dep
V

SPECIES

COMMON NAME

Long ventral series, short dorsal series, no pectoral pigment
S. atrovirens
kelp
S. chrysomelas
black and yellow
S. maliger
quillback
S. nebulosus
China
S. semicinctus
halfbanded
Long ventral series, elongating dorsal series, pectoral pigment
S. auriculatus
brown
S. carnatus
gopher
S. caurinus
copper
S. dalli
calico
S. rastrelliger
grass
Short ventral series, no dorsal series, no pectoral
S. aleutianus
rougheye
S. alutus
Pacific Ocean perch
S. brevispinis
silvergrey
S. crameri
darkblotched
S. diploproa
splitnose
S. elongatus
greenstriped
S. macdonaldi
Mexican
S. miniatus
vermilion
S. nigrocinctus
tiger
S. proriger
redstripe
S. rosaceus
rosy
S. ruberrimus
yelloweye
S. serriceps
treefish
S. umbrosus
honeycomb
S. wilsoni
pygmy
S. zacentrus
sharpchin
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2.5 OTHER BIOLOGICAL DATA
All of the assessment models required some life history information from a
species to enable the calculation of entrainment effects. Age-specific survival and
fecundity rates are required for the fecundity hindcasting (FH) and adult
equivalent loss (AEL) demographic models. Calculation of FH requires egg and
larval survivorship up to the age of entrainment plus estimates of lifetime
fecundity, while AEL requires survivorship estimates from the age at entrainment
to adult recruitment. Species-specific survivorship information (e.g., age-specific
mortality) from egg or larvae to adulthood was not available for many of the taxa
considered in the assessments at the three plants. Life history information was
gathered from the scientific literature and other sources. Uncertainty surrounding
published life history parameters is seldom known and rarely reported, but the
likelihood that it is very large needs to be considered when interpreting results
from the demographic approaches for estimating entrainment effects. Accuracy
of the estimated entrainment effects from demographic models such as FH and
AEL depend on the accuracy of age-specific mortality and fecundity estimates. In
addition, these data are unavailable for many species limiting the application of
these models to large numbers of species.
All three modeling approaches (FH, AEL, and ETM) required an age
estimate of the entrained larvae. The larval ages were estimated using the length
of the entrained larvae and an estimate of the larval growth rate for each species
obtained from the scientific literature and other sources. The size range from the
minimum to the average size of the larvae was used to calculate the average age
of the entrained larvae that was used in the FH and AEL models, while the size
range from the minimum to the maximum size of the larvae was used to calculate
the maximum age of the entrained larvae and the period of time that the larvae
were subject to entrainment for the ETM model. Minimum and maximum lengths
used in these calculations were adjusted to account for potential outliers in the
measurements by using the 1st and 99th percentile values in the calculations.
These values were chosen based on our examination of the distributions of the
length measurements and other values may be more appropriate for other
studies or species depending upon the data. The size range was estimated for
each taxon from a representative sample of larvae from the SBPP and MBPP
studies, while all of the entrained larvae of the taxa selected for detailed
assessment were measured from the DCPP study. All of the measurements were
made using a video capture system attached to a microscope and OptimasTM
image analysis software.

29
E-35

Appendix E

Guidance Documents for Assessing Entrainment

2.6 DATA REDUCTION
Entrainment Estimates
Estimates of daily larval entrainment for all ichthyoplankton and selected
invertebrate larvae for all of the plants were calculated from data collected at the
entrainment stations located directly in front of the power plant intake structures.
Daily entrainment estimates were used to calculate daily incremental entrainment
mortality estimates used in the ETM. Estimates of entrainment over annual study
periods were used in the FH and AEL demographic modeling.
Daily entrainment estimates and their variances were derived from the
mean concentration of larvae (number of larvae per cubic meter of water filtered)
calculated from the samples collected during each 24-hr entrainment survey.
These estimates were multiplied by the daily intake flow volume for each plant
(MBPP and SBPP studies used engineering estimates of cooling water flow and
DCPP used actual daily flow) to obtain the number of larvae entrained per day for
each taxon as follows:
Ei = v i ⋅ ρ i ,

(1)

where vi = total intake volume for the survey day of the ith survey period, and ρ i =
average concentration for the survey day of the ith survey period.
Entrainment was estimated for the days within each weekly (MBPP and
DCPP) or monthly survey period (SBPP). The number of days in each period
was determined by setting the sampling date at the mid-point between sample
collections. Daily cooling water intake volumes were then used to calculate
entrainment for the study period by summing the product of the entrainment
estimates and the daily intake volumes for each survey period. These estimates
and their associated variances were then added to obtain annual estimates of
total entrainment and variance for each taxon as follows:
n
⎛V ⎞
ET = ∑ ⎜ i ⎜E i ,
i =1 ⎝ v i ⎠

(2)

where
v i = intake volume on the survey day of the ith survey period (i =1,...,n);
Vi = total intake volume for the ith survey period (i =1,...,n); and
Ei = the estimate of daily entrainment during the entrainment survey of
the ith survey period.
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with an associated variance of
2

⎛V ⎞
Var (ET ) = ∑ ⎜ i ⎜ Var(E ) ,i
i =1 ⎝ v i ⎠
n

(3)

using the sampling variances of entrainment on the survey day of the ith period,
Var(Ei). The daily sampling variance for SBPP and MBPP was calculated using
the average concentrations from samples collected during each cycle, while the
daily sampling variance for DCPP was calculated by treating each sampling cycle
as a separate strata using data from the four entrainment stations. Both methods
underestimated the true variance because they did not incorporate the variance
associated with the within-survey period variation and daily variations in intake
flow due to waves, tide, and other factors not measured by the power plant. One
hundred percent mortality was assumed for all entrained organisms.
For the study at DCPP estimates of annual entrainment were scaled to
better represent long-term trends for a taxa by using ichthyoplankton data
collected inside the Intake Cove at DCPP (Figure 2-3). These data were used to
calculate an index of annual trends in larval abundance for the period of 1990
through 1998. This multi-year annualized index consisted of five months
(February–June) of larval fish concentrations from 1990, six months (January–
June) from 1991, and seven months (December–June) from all subsequent
years. The estimated annual entrainment (ET) was adjusted to the long-term
average using the following equation:
⎛I
EAdj −T = ⎜
⎝ Ii

⎞
⎜ ⋅ ET ,
⎠

(4)

where
EAdj −T = adjusted estimate of total annual entrainment to a long-term average, 1990 1998;
Ii = index value from DCPP Intake Cove surface plankton tows for each ith year; and
I = average index value from DCPP Intake Cove surface plankton tows, 1990 1998.

The abundances used in calculating the index were not expected to be
representative of the abundances calculated from the DCPP entrainment data
since they were only collected during 5 to 7 months of the year in contrast to the
entrainment sampling that occurred continuously from October 1996 through
June 1999. The use of the index assumes that the difference in abundance is
approximately equal over time, although the validity of this assumption probably
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varied among taxa. Variance for adjusted annual entrainment can then be
expressed as follows:
2

⎛I ⎞
Var (E Adj −T ) = ⎜ ⎜ ⋅Var (ET ),
⎝ Ii ⎠

(5)

assuming the indices are measured without error. Ignoring the sampling error of
the indices will underestimate the true variance, but will qualitatively account for
the change in scale associated with multiplying the annual entrainment estimate
by a scalar. The variance of EAdj-T, however, does not take into account the
between-day, within-station variance, interannual variation, nor the variance
associated with the indices used in the adjustment. Hence, the actual variance of
the EAdj-T estimate is likely to be greater than the value expressed above.
The Intake Cove surface tow index was assumed to have the following
relationship:
E(Ii ) = C ⋅ Ei ,

where

(6)

E(Ii ) = expected value of the index for the ith year;
Ei = entrainment for the ith year; and
C = proportionality coefficient.

If this relationship holds true and the differences over time are constant, then the
inter-annual variance in the index has the following relationship:
Var (Ii ) = C 2Var (Ei ).

(7)

Therefore, the coefficients of variation (CV) for I and E across n years have the
following relationship:

CV (I ) =

Var (I)
n
I

C 2Var (E)
n
= CV (E) .
CE

(8)

Hence, the CV for the Intake Cove surface tow index should be a measure of the
CV for entrainment across years. In the case of E and I, variances include
sampling errors that may not be equal. Therefore, the CV of I was used to
estimate variation in entrainment across years.
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The use of adjusted entrainment in FH and AEL models at DCPP provided
results that better represented average long-term effects. Adjusted entrainment
values were not used in calculating ETM results because the computation of
ETM relies on a proportional entrainment (PE) ratio using estimates from paired
entrainment and nearshore larval sampling. Moreover, if the assumptions of the
ETM model are valid, then the estimate already represents average long-term
entrainment effects because the PE ratio should largely be a function of the ratio
of the cooling water to source water volumes, which is constant if the plant is
operating at full power compared to ichthyoplankton abundances that vary over
time. This would especially be true if the PE were averaged over several taxa,
assuming that the effects of larval behavior cancel across all the species. As a
result the use of adjusted entrainment in FH and AEL models also provided a
better basis to compare results from all three models when they were converted
into a common currency through the use of population or fishery stock
assessments. This advantage of the ETM could be affected if actual cooling
water flows varied considerably seasonally and among years.

2.7 SOURCE WATER ESTIMATES
Average concentrations calculated from source water stations were used
to estimate source water populations of species or taxa groups using the same
method used for calculating entrainment estimates for each ith survey period. At
SBPP a single source water estimate was calculated, while at MBPP, separate
estimates were calculated for Morro Bay and Estero Bay source water
components.
At DCPP separate estimates were calculated for each of the 64 grid
stations based on the depth and surface area of each station. In addition, an
adjustment was made to the estimated number of larvae in the row 1 cells of the
study grid to help compensate for the inability to safely collect samples inshore of
the grid (Figure 2-3). The estimated volume of water directly inshore of the study
grid was multiplied by the concentration of larvae collected in the row 1 cells,
except for cells directly offshore from the power plant and the cell furthest
upcoast which is more offshore than the rest of the cells in row 1 due to the bend
in the coastline at Point Buchon. The adjustment was not done for the volume of
water inshore of that cell because it would have added a substantial volume to
that cell and the composition and abundance would not have been representative
of the other inshore areas. The average concentration from the entrainment
stations was used for the areas inshore from the two cells directly offshore from
the Intake Cove where entrainment samples were collected. The estimated
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number of larvae in each grid station and from the areas inshore of the grid was
added to obtain an estimate of the sampled source water populations.

2.8 IMPACT ASSESSMENT MODELS
Demographic Approaches
Adult equivalent loss models (Goodyear 1978) evolved from impact
assessments that compared power plant losses to estimates of adult populations
or commercial fisheries harvests. In the case of adult fishes impinged by intake
screens, the comparison was relatively straightforward. To compare numbers of
impinged sub-adults and juveniles and entrained larval fishes to adults, it was
necessary to convert these losses to adult equivalents using demographic factors
such as survival rates. Horst (1975) provided an early example of the equivalent
adult model (EAM) to convert numbers of entrained early life stages of fishes to
their hypothetical adult equivalency. Goodyear (1978) extended the method to
include survival for several age classes of larvae.
Demographic approaches, exemplified by EAM, produce an absolute
measure of loss beginning with simple numerical inventories of entrained or
impinged individuals and increasing in complexity when the inventory results are
extrapolated to estimate numbers of adult fishes or biomass. We used two
different but related demographic approaches in assessing entrainment impacts
at all three facilities: AEL (Goodyear 1978), which uses the larval losses to
estimate the equivalent number of adult fishes that would not have been lost to
the population and FH (Horst 1975, Goodyear 1978, MacCall, pers. comm.),
which estimates the number of adult females at the age of maturity whose
reproductive output has been lost due to entrainment. The method is similar to
the Egg Production Method described by Parker (1980, 1985) and implemented
in Parker and DeMartini (1989) at San Onofre Nuclear Generating Station except
they used only eggs to hindcast adult equivalents.
Both AEL and FH approaches require an estimate of the age at
entrainment for each taxon that was estimated by dividing the difference between
the smallest (represented by the 1st percentile value) and the average lengths of
a representative sample of larvae measured from the entrainment samples by a
larval growth rate obtained from the literature. This assumes that the period of
vulnerability to entrainment starts when the larvae are either hatched or released
and that the smallest larvae in our samples represent newly hatched or released
larvae. This minimum value was checked against reported hatch and release
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sizes for the taxa analyzed in these studies and in most cases was less than
these reported values.
Additionally, age-specific survival and fecundity rates are required for
calculating FH and AEL. FH requires egg and larval survivorship up to the age of
entrainment plus estimates of fecundity, age at maturity and longevity, while AEL
requires survivorship estimates from the age at entrainment to adult recruitment.
Furthermore, to make estimation practical, the affected population is assumed to
be stable and stationary, and age-specific survival and fecundity rates are
assumed to be constant over time. In addition, the FH method assumes that all of
the females instantaneously reach 100% maturity at the age of maturity.
Species-specific survivorship information from egg or larvae to adulthood
was limited for many of the taxa considered in these studies. These rates when
available were inferred from the literature along with estimates of uncertainty.
Uncertainty surrounding published demographic parameters is seldom known
and rarely reported, but the likelihood that it is very large needs to be considered
when interpreting results from the demographic approaches for estimating
entrainment effects. The ratio of the standard deviation to the mean (CV) was
assumed to be 30% for all life history parameters used in the models for the
SBPP and MBPP studies and 100% for the DCPP study. The larger CV was
used at DCPP because it was the first study we conducted and we wanted to use
a large CV to ensure that the confidence intervals adequately reflected the large
degree of uncertainty associated with the estimates. The smaller CV used for
SBPP and MBPP does not reflect increased confidence in the life history data,
but our realization that the larger CV used at DCPP resulted in confidence
intervals for the estimates that spanned several orders of magnitude minimizing
their usefulness in the assessment.
Fecundity Hindcasting
The FH approach couples larval entrainment losses to adult fecundity
using survivorship between stages to estimate the numbers of adult females at
the age of maturity whose reproductive output has been lost due to entrainment,
i.e., hindcasting the numbers of adult females at the age of maturity effectively
removed from the reproductively active population. Accuracy of the estimate of
impacts using this model is dependent upon an accurate estimate of survival
from parturition through the estimated average age at entrainment and total
lifetime female fecundity. If it can be assumed that the adult population has been
stable at some current level of exploitation and that the male:female ratio is
constant at 50:50, then fecundity and mortality are integrated into an estimate of
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adult loss at the age of female maturity by converting entrained larvae back into
adult females and multiplying by two to approximate the total number of
equivalent adults at the age of female maturity.
A potential advantage of FH is that survivorship need only be estimated
for a relatively short period of the larval stage (e.g., egg to larval entrainment).
The method requires age-specific mortality rates and fecundities to estimate
equivalent adult losses. Furthermore, this method, as applied assumes a 50:50
male:female ratio, hence the loss of a single female’s reproductive potential was
equivalent to the loss of two adult fish. Other assumptions included the following:
• Life history parameter values from the literature are representative of the
population for the years and location of the study.
• Size of the stock does not affect survivorship or the rate of entrainment
mortality (no density dependence).
• Reported values of egg mass were lifetime averages in order to calculate an
unbiased estimate of lifetime fecundity.
• Total lifetime fecundity was accurately estimated by assuming that the
mortality rate was uniform between age-at-maturity and longevity.
• ‘Knife-edge’ recruitment into the adult population at the age of maturity.
• Loss of the reproductive potential of one female was equivalent to the loss
of an adult female at the age of maturity.
The estimated number of females at the age of maturity whose lifetime
reproductive potential was lost due to entrainment was calculated for each taxon
as follows:
FH =

ET
n

TLF g∏ S j

,

j =1

(9)

where
ET = total entrainment estimate;
Sj = survival rate from parturition to the average age of the entrained
larvae at the end of the jth stage; and
TLF = average total lifetime fecundity (TLF) for females, equivalent to the
average number of eggs spawned per female over their
reproductive years.
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While ET was used in the modeling at SBPP and MBPP, EAdj-T was used at
DCPP. In practice, survival was estimated by either one or several age classes,
depending on the data source, to the estimated age at entrainment. The
expected TLF was approximated by the following expression:
TLF = Average eggs/year ⋅ Average number of years of reproductive life
⎛ Longevity - Age at maturation ⎞
= Average eggs/year ⋅ ⎜
⎜.
2
⎝
⎠

(10)

The number of years of reproductive potential was approximated as the midpoint
between the ages of maturity and longevity. This approximation was based on
the assumption of a linear uniform survivorship curve between these events (i.e.,
a uniform survival rate). Total lifetime fecundity for the studies at SBPP was
calculated by adding 1 to the difference between longevity and age-at-maturity.
This was done to account for spawning during the two ages used in the
calculation. For heavily exploited species such as northern anchovy and sardine
(Sardinops sagax), the expected number of years of reproductive potential may
be much less than predicted using this assumption. Therefore, for the DCPP
study the estimated longevity for heavily exploited fishes was based on the oldest
observed individual caught by the fishery, rather than by the oldest recorded fish.
If life table data are available for a taxon, then the lifetime fecundity should be
estimated directly rather than using the approximation presented in Equation10.
The variance of FH was approximated by the Delta method (Seber 1982) and is
presented in Appendix A.
Adult Equivalent Loss
The AEL approach uses abundance estimates of entrained or impinged
organisms to project the loss of equivalent numbers of adults based on stagespecific survival and age-at-recruitment (Goodyear 1978). The primary
advantage of this approach, and of FH, is that it translates power plant-induced
early life-stage mortality into numbers of adult fishes, which are familiar units to
resource managers. Adult equivalent loss does not require source water
estimates of larval abundance in assessing effects. This latter advantage may be
offset by the need to gather age-specific mortality rates to predict adult losses
and the need for information on the adult population of interest for estimating
population-level effects (i.e., fractional losses). Other assumptions of AEL using
data on survivorship from entrainment to recruitment into the fishery assume the
following:
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• Published values of life history parameters are representative of the fish
population in the years and location for the specific study.
• If survivorship values from the literature are limited to single observations,
values are assumed constant over time or representative of the mean
survivorship.
• Survival rates used in the calculations are representative and constant for
the life stage of the larvae or fish in the calculations.
• Size of the stock does not affect survivorship or the rate of entrainment
mortality (no density dependence).
In some cases, survival rates estimated for a similar fish species were used.
Should survivorship data from one species be substituted for another, then there
is the following additional assumption:
• Values of survivorship for the two species are the same.
For fish species where larval survival data are missing, expected survival could
be estimated using fecundity combined with juvenile and adult survival data. This
approach requires the following additional assumption:
• The fish population is stationary in size such that each adult female
contributes two new offspring to the population of adults during its lifetime.
Starting with the number of age class j larvae entrained, it is conceptually
easy to convert the numbers to an equivalent number of adults lost at some
specified age class using the following formula:
n

AEL = ∑ E j S j ,
j =1

(11)

where,
n = number of age classes;
Ej = estimated number of larvae lost per year in age class j; and
Sj = survival rate for the jth age class of the 1..n classes between
entrainment and adulthood.
In practice, survival was estimated by either one or several age classes,
depending on the data source, from the estimated age at entrainment to
recruitment into the fishery. Survivorship to recruitment, at an adult age, was
apportioned into several age stages, and AEL was calculated as follows:
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n

AEL = ET ∏ S j ,

(12)

j =1

where,
S j = survival rate over the jth age class.

The variance of AEL was approximated by the Delta method (Seber 1982)
and is presented in Appendix A.
Alignment of FH and AEL Estimates
AEL and FH can be compared by assuming a stationary population where
an adult female must produce two adults (i.e., one male and one female). These
two adults are products of survival and total lifetime fecundity (TLF) modeled by
the following expression:
2 = Segg ⋅ Slarvae ⋅ Sadult ⋅TLF,

(12)

which leads to the following:
Sadult =

2
TLF ⋅ S egg ⋅ Slarvae

.

(13)

Substituting into the overall form of the following AEL equation:
AEL = ET ⋅ Sadult ,

(14)

yields the following:
AEL =
Segg

2(ET )
.
⋅ Slarva ⋅TLF

(15)

Assuming a 50:50 sex ratio, without independent survival rates, AEL and
FH are deterministically related as AEL≡2FH. The two estimates can be aligned
so that female age at maturity is also the age of recruitment used in computing
AEL. Otherwise, an alignment age can be accomplished by solving the simple
exponential survival growth equation (Ricker 1975, Wilson and Bossert 1971):
Nt = N0 ⋅ e

− Z ( t −t 0 )

,

(16)
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by substituting numbers of either equivalent adults or hindcast females, their
associated ages, and mortality rates into the equation where,
Nt = number of adults at time t;
N0 = number of adults at time t0 ;
Z = instantaneous rate of natural mortality; and
t = age of hindcast animals (FH) or extrapolated age of animals (AEL).

This allows for the alignment of ages for a population under equilibrium in either
direction so they are either hindcast or extrapolated to the same age such that
AEL≡2FH. Estimates of entrainment mortality calculated from AEL and FH
approaches can be compared for similar time periods in taxa for which
independent estimates are available for (1) survival from entrainment to the age
at maturity, and (2) entrainment back to the number of eggs produced. This
comparison serves as a method of cross-validating the two demographic models.
Substantial differences between the model estimates may indicate that the
population growth rate implied by the model parameters is unrealistically high or
low.
FH estimates the number of females at the age of maturity whose
reproductive output is lost. The total number of females NF of all ages in the
population can be estimated by the average fecundity as
NF =

ET
n

F g∏ S j

.
(17)

j =1

AEL can be extrapolated to all mature female ages and summed to make a
comparison to 2•NF using the preceding assumptions. The number of females
whose reproductive output is lost in the population, NF, will be greater than the
females estimated by FH. The analogue, sum of extrapolated AEL over adult
ages, will be greater than AEL and represents the number of adult males and
females lost.

Empirical Transport Model
The ETM estimates conditional probability of mortality (PM) associated
with entrainment and requires an estimate of proportional entrainment (PE) as an
input. Proportional entrainment is an estimate of the daily entrainment mortality
on larval populations in the source water, independent of other sources of
mortality. Following Ricker (1975), PE is an estimate of the conditional mortality
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rate. Proportional entrainment was calculated using the ratio of intake and source
water abundances. In previous entrainment studies using the ETM method,
intake concentrations were assumed from weighted population concentrations
(Boreman et al. 1981). As proposed by the U.S. Fish and Wildlife Service
(Boreman et al. 1978, 1981), ETM has been used to assess entrainment effects
at the Salem Nuclear Generating Station in Delaware Bay, New Jersey and at
other power stations along the east coast of the United States (Boreman et al.
1978, 1981; PSE&G 1993). Variations of this model have been discussed in
MacCall et al. (1983) and used to assess impacts at the San Onofre Nuclear
Generating Station (SONGS; Parker and DeMartini 1989).
The ETM estimates conditional mortality due to entrainment, while
accounting for spatial and temporal variability in distribution and vulnerability of
each life stage to cooling water withdrawals. The original form of the ETM
incorporated many time-, space-, and age-specific estimates of mortality as well
as information regarding spawning periodicity and larval duration (Boreman et al.
1978, 1981). Most of this information is limited or unknown for the taxa that were
investigated for our studies. Thus, the applicability of this form of the ETM will be
limited by the absence of empirically derived or reported demographic
parameters needed as input to the model. The approach used in these studies
only requires an estimate of the time the larvae are susceptible to entrainment.
By compounding the PE estimate over time, the ETM can be used to estimate
entrainment over a time period using assumptions about species-specific larval
life histories, specifically the length of time in days that the larvae are in the water
column and exposed to entrainment.
On any one sampling day i, the conditional entrainment mortality can be
expressed as follows:
PEi =

Ei
,
Ni

(18)

where
Ei = total numbers of larvae entrained during a day during the ith survey;
and
Ni = numbers of larvae at risk of entrainment, i.e., abundance of larvae in
the sampled source water during a day during the ith survey.
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Survival over one day = 1-PEi, and survival over the number of days (d)
that the larvae are vulnerable to entrainment = (1-PEi)d, where d is estimated
from the lengths of a representative sample of larvae collected over the entire
study period. Values used in calculating PE are population estimates based on
respective larval concentrations and volumes of the cooling water system flow
and source water areas. The estimate of daily entrainment (Ei) was calculated
using the methods described previously. The abundance of larvae at risk in the
source water during the ith survey can be directly expressed as follows:
Ni = VS ⋅ ρ Ni ,

(19)

where
VS = the static volume of the source water (N); and

ρ Ni = the average larval concentration in the source water during the ith
survey.
We note that the daily estimate of survival used by MacCall et al. (1983)
and Boreman et al. (1981) is S=e-PE, which assumes the Baranov catch equation,
E=FN, where F corresponds to PE and N is the average population size (Ricker
1975). Our estimate of daily survival assumes that N is the population size prior
to entrainment. In our studies the outcome is approximately the same regardless
of the type of survival estimates because PE values were weighted by large
populations. When entrainment becomes relatively large it is recommended to
use the Baranov-based estimate as in MacCall et al. (1983) because mortality
estimates are reflective of average population size and also are larger.
At SBPP, and for taxa that were determined to primarily inhabit Morro Bay
in the MBPP study, the estimated volumes of source water bodies previously
described were used to estimate the abundance using an average concentration
based on all of the samples from the source water for a given survey on a single
day. At DCPP the equation to estimate PE for a day on which entrainment was
sampled was:
PE =

NE
,
NG

(20)
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where
NE = estimated number of larvae entrained during the day, calculated as
(estimated concentration of larvae in the water entrained that day) ×
(design specified daily cooling water intake volume); and
NG = estimate of larvae in nearshore sampling area that day, calculated as
64

∑ [(average concentration per cell) ⋅ (cell volume)]

for i = 1, ..., 64 grid cells.

i=1

where the estimated cell concentrations were obtained from the 72-hour source
water survey that contained the 24-hour entrainment sampling period. In addition,
an adjustment was made to the estimated number of larvae in the row 1 cells of
the study grid to help compensate for the inability to safely collect samples
inshore of the grid (Figure 2-3). The estimated volume of the water directly
inshore of the study grid was multiplied by the concentration of larvae collected in
the row 1 cells, except for cells A1, D1, and E1, as previously described.
Regardless of whether the species has a single spawning period per year
or multiple overlapping spawnings the estimate of total larval entrainment
mortality can be expressed as the following:
n

PM = 1− ∑ fi (1− PS PEi ) d ,
i =1

where

(21)

PEi = estimate of proportional entrainment for the ith survey (i = 1,...,n);
PS = proportion of sampled source water to total estimated source water;
fi = annual proportion of total larvae hatched during the ith survey; and
d = estimated number of days that the larvae are exposed to entrainment.

To establish independent survey estimates, it was assumed that each new
survey represented a new, distinct cohort of larvae that was subject to
entrainment. Each of the surveys was weighted using the proportion of the total
population at risk during the ith survey (fi). In the original study plan and analyses
for MBPP and DCPP studies we proposed to use the proportion of larvae
entrained during each survey period as the weights for the ETM model. Weights
were proposed to be calculated as follows:
fi =

Ei
,
ET

(22)
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where Ei is estimated entrainment during the ith survey, and ET is estimated
entrainment for the entire study period. This formulation conflicts with the formula
for PE that uses the population in the source water during each survey to define
the population at risk. If the weights are meant to represent the proportion of the
population at risk during each survey then the weights should be calculated as
follows:
fi =

Ni
,
NT

(23)

where Ni is the source population spawned during the ith survey, and NT is the
sum of the Ni s for the entire study period. Weights calculated using the
entrainment estimates redefined the population at risk as the population
entrained and represented a logical inconsistency in the model. Weights
calculated using the source water estimates were used at SBPP and were used
in final analyses of the data from the MBPP and DCPP studies in this paper.
The number of days that the larvae of a specific taxon were exposed to
the mortality estimated by PE, was estimated using length data from a
representative number of larvae from the entrainment samples. At SBPP, a
single estimate of larval exposure was used in the calculations. The number of
days (d) from hatching to entrainment was estimated by calculating the difference
between the values of the 1st and upper 99th percentiles of the length
measurements for each entrained larval taxon and dividing this range by an
estimate of the larval growth rate for that taxon that was obtained from the
scientific literature. The 1st and upper 99th percentiles were used to eliminate
potential outlier measurements in the length data. In earlier studies at MBPP and
DCPP, two estimates of d were calculated for each taxon and these were used to
calculate two ETM estimates. The first estimate used an estimate of d calculated
using the difference in length between the 1st and upper 99th percentiles and was
used to represent the maximum number of days that the larvae were exposed to
entrainment. The second estimate used an estimate of d calculated using the
difference in length between the 1st percentile and the average length and was
used to represent the average number of days that the larvae were exposed to
entrainment.
The estimate of PS in the ETM model is defined by the ratio of the area or
volume of sampled source water to a larger area or volume containing the
population of inference (Parker and DeMartini 1989). If an estimate of the larval
(or adult) population in the larger area is available, the value of PS can be
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computed directly using the estimate of the larval or adult population in the
sampling area, defined by Ricker (1975) as the proportion of the parental stock. If
the distribution in the larger area is assumed to be uniform, then the value of PS
for the proportion of the population will be the same as the proportion computed
using area or volume.
For the SBPP study the entire source water was sampled (PS = 1.0) and
PS was not incorporated in the ETM. At the MBPP, PS was not incorporated in
the ETM for fishes that were primarily associated with the estuarine habitats in
Morro Bay. The PS was included for fish and crab taxa whose adult distributions
extended out into the nearshore waters. Estimates of the population of inference
for these taxa were unavailable, therefore, PS was estimated using the distance
the larvae could have traveled based on the duration of exposure to entrainment
and current speed as follows:
PS =

LG
,
LP

(24)

where
LG = length of sampling area; and
LP = length of alongshore current displacement based on the
period (d ) of larval vulnerability for a taxon.
The length of alongshore displacement was calculated using average
current speed for the period of January 1, 1996 – May 31, 1999 from an
InterOceans S4 current meter deployed at a depth of -6 m MLLW in
approximately 30 m of water about 1 km west of the DCPP Intake Cove, south of
Morro Bay. The current direction was ignored in the calculations, but was
predominantly alongshore. The current speed was used to estimate
unidirectional displacement over the period of time that the larvae were exposed
to entrainment. The value of alongshore displacement (LP ) was compared with
the alongshore length of the sampled waterbody (LG). The distance between the
west Morro Bay breakwater and Station 5 is 4.8 km; a value of 9.6 km (twice the
distance) was used for LG. This value was used because it places Station 5 in the
center of the sampled waterbody.
For the MBPP study we only presented a single estimate of PM for the
taxa that used an adjustment for PS in the ETM, because any changes due to the
increased duration were inversely proportional to the changes in PS, and resulted
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in nearly equal estimates of PM. (The exponential model [MacCall et al. 1983],
1− ePs PE t , gives equal estimates for PS inversely proportional to t). The estimate
of the standard error is increased due to the extended period of entrainment risk,
so two estimates of the standard error were presented for these taxa.
The sampling for the DCPP study was also extrapolated to provide an
estimate of entrainment effects outside the nearshore sampling area. Boreman et
al. (1981) point out that if any members of the population are located outside the
sampled area, then the ETM will overestimate the conditional entrainment
mortality for the entire population. In their study of entrainment at SONGS,
Parker and DeMartini (1989) incorporated the inference population (which was an
extrapolation to the entire Southern California Bight from the coast to a depth of
75 m, an area extending about 500 km) directly into their estimate of PE. In the
DCPP ETM analyses, PE was multiplied by the estimated fraction of the
population in the nearshore sampling area (Ps). The size of the population
affected by entrainment varied from relatively small (e.g., the size of the sampling
area) to very large (e.g., fishery management units, zoogeographic range). For
some species an area approximately the size of the study grid represented the
population of inference, and in these cases, PS≈1. For other species, the
population of inference was larger than the study grid. The population of
inference depended not only on the species, but also what appealed usefully to
intuition, as a number of methods could be used for extrapolation. Therefore, the
ETM was calculated over a range of values of PS for each of the taxa selected for
detailed assessment. The resulting curves were used to determine the ETM at
any value of PS. The curves were interpreted as a continuous probability function
representing the risk of entrainment to the larvae at different values of PS. Point
estimates of PM (and their ranges) were also calculated for each taxon.
The relationship between PM and PS was represented by the sets of
curves for each of the taxa analyzed for DCPP. Two point estimates of PS were
also computed to account for the variation in the distribution of adult fishes
included in the assessment. For offshore and subtidal taxa whose larval
distribution extends to the offshore edge of the study grid, PS was calculated as
follows:
PS =

NG
,
NP

(25)

where NG is the number of larvae in the study grid, and NP is the number of
larvae in the population of inference. The numerator NG, presented earlier in the
calculation of PE, was calculated as follows:
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64

NG i = ∑ AG ⋅ Dk ⋅ ρ i,k ,

(26)

k

k =1

where
AGk = area of grid cell k;
Dk = average depth of the kth grid cell; and

ρ ik = concentration (per m 3) of larvae in kth grid cell during survey i.
NP was estimated by an offshore and alongshore extrapolation of the study grid
concentrations, using water current measurements. The following conceptual
model was formulated to extrapolate larval concentrations (per m3) offshore of
the grid:
KG

N
PS = G =
NP

∑L

Gj

i =1
KP

∑L

Pj

i =1

⋅W j ⋅ D j ⋅ ρ j
,

(27)

⋅W j ⋅ D j ⋅ ρ j

where
LG j = alongshore length of grid in the jth stratum;
W j = width of jth stratum;
LPj = alongshore length of population in jth stratum based on current data;
D j = average depth of jth stratum; and

ρ j = average density of larvae in jth stratum.

For this model, the grid was subdivided into KG alongshore strata (i.e.,
KG=8 rows in the grid) and the population into KG>KG alongshore strata. This
approach described discrete values in intervals of a continuous function.
Therefore, to ease implementation, an essentially equivalent formula used grid
cell concentrations during the ith sampling period, ρi ,k for a linear extrapolation of
density (# per m2 calculated by multiplying ρ i ,k by the cell depth) as a function of
offshore distance, w:
PS i =

NGi
NP

i

=

NGi
⎛ LP
NGi ⎜ i
⎝ LG

⎞
⎜ + LPi
⎠
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where LP = alongshore length of population in the ith study period based on
current displacement. The limits of integration are from the offshore margin of the
study grid, WO, to a point estimated by the onshore movement of currents or
where the density is zero or biologically limited, Wmax. Note that this point will
usually occur outside the study grid area and that the population number, NP, is
composed of two components that represent the alongshore extrapolation of the
grid population and the offshore extrapolation of the alongshore grid population
(Figure 2-3).
Alongshore and onshore current velocities used in the calculations were
measured at a current meter positioned approximately 1 km west of the DCPP
intake at a depth of approximately 6 m (Figure 2-3). The direction in degrees true
from north and speed in cm/s were estimated for each hour of the nearshore
study grid survey periods. Figure 2-4 shows the results of current meter analysis
in which hourly current vectors were first rotated orthogonal to the coast by 49
degrees west of north. The movement of water was then tracked during the
period from April 1997 through June 1999. A total alongshore length can be
calculated from these data using the maximum up-coast and down-coast current
movement over the larval duration period prior to each survey period. The
maximum upcoast and downcoast current vectors measured during each survey
period were added together to obtain an estimate of total alongshore
displacement. This contrasts with the approach for the MBPP where average
current speed was used in calculating alongshore movement. Transport of larvae
into the nearshore via onshore currents was also accounted for and used to set
the limits of the offshore density extrapolation. Within this scenario, there were
two subclasses:
1. For species in which the regression of density versus offshore distance
had a negative slope, the offshore distance predicted where density was
zero (i.e., integral of zero) was calculated. The alongshore distance was
calculated from the water current data.
2. For species in which the regression of density versus offshore distance
had a slope of >0, either the offshore distance from the water current data
or an average distance based on the depth distribution of the adults
offshore was used. Literature values (e.g., CalCOFI) were used to place a
limit on both the distance and density values used in the offshore
extrapolation.
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a) Year 1 - April 1, 1997 through July 1, 1998

Cumulative Current Movement

b) Year 2 - April 1, 1998 through July 1, 1999
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Figure 2-4. Relative cumulative upcoast/downcast and onshore/offshore current vectors
from current meter located approximately 1 km west of the Diablo Canyon Power Plant
intake at a depth of 6 m. Dates on current vectors are the dates of each survey.

Parameter values needed in performing the extrapolation were obtained
by using analysis of covariance based on all of the data from the surveys for the
study period from July 1997 through June 1999. The following quadratic model
was tested in the analysis:

ρij = α i + β wij + γ w2if + ε ij ,

(29)
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where

ε i = normally distributed error term with mean of zero;
w ij = distance for the ith observation in the jth survey;
ρ ij = larval density per m2 for the ith observation in the jth survey; and
α , β ,γ = regression coefficients.
The following linear model produced a better fit in all cases:

ρ ij = α i + β w ij + ε ij .

(30)

A common slope, β , for all surveys and unique intercepts, αi , for each survey
were derived from the model. It is reasonable to assume a common slope, but
differences in abundance between surveys required fitting different intercepts.
Similar to the demographic models there are also assumptions associated
with the ETM approach. Although there are fewer life history parameters
necessary for the ETM, it shares with the demographic models the assumption
that the life history data used to calculate the period of time the larvae are
exposed to entrainment are representative of the population in the years and
location for the specific study and accurately estimates the period of larval
exposure. Since the ETM is only estimating the entrainment mortality on the
population of larvae, assumptions regarding compensation would only be
important in interpreting the effects on adult populations. An assumption inherent
to all the models is that the sampling resulted in representative estimates of
entrainment for the period surveyed. Additional assumptions of the ETM include
the following:
• The sampling resulted in representative estimates of the source water
populations of larvae susceptible to entrainment and that the PE estimated
from the entrainment and source water population samples is
representative of entrainment mortality during the survey period.
• The estimates of the source water population represent the proportion for
the survey period (fi) of total larval production.
• The samples during each survey period represent a new and independent
cohort of larvae.
Although it would seem that there are also assumptions associated with
the definition of the source water population relative to the population of
inference, these assumptions become less critical if the ETM results are
converted, for example, to Area of Production Foregone (APF). The APF is a
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useful method for converting the results of ETM into a context for resource
managers and is presented in Section 4.0.
Variance calculations for PE are presented in Appendix A. Variance
calculations for the estimate of PM are not presented because of the different
approaches and parameters that will be used in the ETM calculations for each
study.
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3.0 RESULTS
Detailed results for an example taxon from each plant are presented to
compare the modeling approaches for different source water body types. Results
at SBPP are presented for the arrow, cheekspot, and shadow (Clevlandia ios,
Ilypnus gilberti, and Quietula y-cauda [CIQ]) goby complex, which was the most
abundant fish larvae collected during the study. At Morro Bay and Diablo
Canyon, the kelp, gopher, and black-and-yellow (S. atrovirens, S. carnatus, and
S. chrysomelas [KGB]) rockfish complex results provided illustrative data. These
results provide example calculations for the FH and AEL models as well as for
the ETM so that all three modeling approaches can be compared between sites.
The example taxa are indicative of the source water at the three study
sites. Since SBPP used a fixed source water body volume the ETM model for all
of the taxa analyzed, including CIQ gobies, was calculated similarly. At MBPP,
the ETM model for the taxa that were designated as primarily inhabitants of
Morro Bay was calculated using a fixed source water volume using calculations
identical to those for CIQ gobies for the SBPP study. Therefore, we decided to
present the ETM results for the KGB rockfish at MBPP since the source water for
this taxon included both the bay and a nearshore area, the size of which was
estimated using current meter data. A similar approach was taken for the DCPP
study and, therefore, the results for the KGB rockfish complex are also presented
for that study to provide a comparison with the results for MBPP.

3.1 SOUTH BAY POWER PLANT
A total of 23,039 larval fishes in 20 taxonomic categories ranging from
ordinal to specific classifications was collected from 144 samples at the SBPP
entrainment station (SB1) during monthly sampling from February 2001 through
January 2002 (Table 3-1). These samples were used to estimate that total
annual entrainment of fish larvae was 2.42 x 109. Entrainment samples were
dominated by gobies in the CIQ complex, which comprised about 76% of the
total estimated entrainment. Five taxa evaluated for entrainment effects (Table
2-4) comprised greater than 99% of the total number of fish larvae entrained. No
invertebrates were evaluated because only a single Cancer crab megalopae was
collected.
The entrainment and source water stations extend over a distance of
greater than 9 km in south San Diego Bay and include both channel and shallow
mudflat habitats. Despite the differences in location and habitat, CIQ complex
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gobies were the most abundant fish larvae at all of the stations (Appendix B).
Other fishes showed considerable variation in abundance among stations. For
example, combtooth blennies (Hypsoblennius spp.) were much more abundant
along the eastern shore north of SBPP where there are more piers and other
structures, whereas longjaw mudsuckers (Gillichthys mirabilis) were in highest
abundance near the power plant. Overall, taxa richness generally increased from
the entrainment station in the far south end of the bay to Station SB9 in the north.
Table 3-1. Total annual entrainment estimates of larval fishes at South Bay Power Plant
based on monthly larval densities (sampled at Station SB1 from February 2001 through
January 2002) and the plant’s designed maximum circulating water flows; n=144 tows at
one station. Data and estimates for taxa comprising <0.01 percent of the composition not
presented individually but lumped under other taxa.

Taxa
CIQ goby complex
Anchoa spp.
Hypsoblennius spp.
Gillichthys mirabilis
Atherinopsidae
Syngnathus spp.
Acanthogobius
flavimanus
Strongylura exilis
Sciaenidae

Common Name
gobies
bay anchovies
combtooth blennies
longjaw mudsucker
silversides
pipefishes

Total
Larvae
Collected

Est. Total
Annual
Entrainment

Entrain.
Percent
Comp.

Entrain.
Cum.
Percent

17,878
4,390
226
249
140
101

1,830,899,000
514,809,000
22,335,000
21,953,000
14,521,000
10,013,000

75.64
21.27
0.92
0.91
0.60
0.41

75.64
96.91
97.83
98.74
99.34
99.75

19
8
6
22

2,261,000
740,000
706,000
2,291,000

0.09
0.03
0.03
0.09

99.85
99.88
99.91
100.00

23,039

2,420,528,000

yellowfin goby
Calif. needlefish
croakers
Other 11 taxa
Total

SBPP Results for CIQ Gobies
The following sections present results for demographic and empirical
transport modeling of SBPP entrainment effects. All three modeling approaches
are presented for the CIQ goby complex. CIQ goby larvae were most abundant
at the entrainment station during June and July (Figure 3-1). Brothers (1975)
indicated that the peak spawning period for arrow goby occurred from November
through April, while spawning in cheekspot and shadow goby was more variable
and can occur throughout the year. A peak spawning period for shadow goby in
June and July of Brothers’ (1975) study corresponds to the increased larval
abundances during those months in this study.
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A) Entrainment Station
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Figure 3-1. Monthly mean larval concentration (standard error shown at top of dark
bars) of the Clevlandia ios, Ilypnus gilberti, and Quietula y-cauda (CIQ) goby complex
larvae at SBPP; A) intake entrainment station and B) source water stations.
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The ETM required an estimate of the length of time the larvae are
susceptible to entrainment. The length frequency distribution for a representative
sample of CIQ goby larvae showed that the majority of larvae were recently
hatched based on the reported hatch size of 2–3 mm (Moser 1996) (Figure 3-2).
The mean length of the collected CIQ goby larvae was 3.1 mm and the difference
between the lengths of the 1st (2.2 mm) and 99th (5.8 mm) percentile values
were used with a growth rate of 0.16 mm-d estimated from Brothers (1975) to
determine that CIQ goby larvae were vulnerable to entrainment for a period of
22.9 days. The growth rate of 0.16 mm-d was determined using Brothers (1975)
reported transformation lengths for the three species and an estimated
transformation age of 60 d.
The comprehensive comparative study of the three goby species in the
CIQ complex by Brothers (1975) also provided the necessary life history
information for both FH and AEL demographic models and shows how life history
data from the scientific literature are used in the modeling.
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Figure 3-2. Length frequency distribution for Clevlandia ios, Ilypnus gilberti, and
Quietula y-cauda (CIQ) goby complex larvae from the South Bay Power Plant
entrainment station.
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Fecundity Hindcasting
The annual entrainment estimate for CIQ gobies was used to estimate the
number of adult females at the age of maturity whose reproductive output was
lost due to entrainment (Table 3-2). No estimates of egg survival for gobies were
available, but because goby egg masses are demersal (Wang 1986) and
parental care, usually provided by the adult male, is common in the family (Moser
1996), egg survival is probably high and was assumed to be 100 percent.
Average larval mortality of 99% over the two months between hatching and
transformation for the three species of CIQ gobies from Brothers (1975) was
used to estimate a daily survival rate of 0.931 as follows: 0.931 = (1-0.99)(6/365.25).
Mean length and length of the first percentile (2.2 mm) were used with the growth
rate of 0.16 mm-d to estimate a mean age at entrainment of 5.8 d. Survival to
average age at entrainment was then estimated as 0.9315.8 = 0.659. An average
batch fecundity estimate of 615 eggs was based on calculations from Brothers
(1975) on size-specific fecundities for the three species. Brothers (1975) found
eggs at two to three different stages of development in the ovaries; therefore, an
estimate of 2.5 spawns per year was used in calculating FH (615 eggs/spawn ×
2.5 spawns/year = 1,538 eggs/year). The TLF for the studies at SBPP was
calculated by adding 1 to the difference between the average ages of maturity
(1.0) and longevity (3.3) from Brothers (1975) to account for spawning of a
portion of the population during the first year. The FH model was used to
estimate that the number of adult females at the age of maturity whose lifetime
reproductive output was entrained through the SBPP circulating water system
was 1,085,000 (Table 3-2). The standard error for the entrainment estimate was
used to estimate a confidence interval based on just the sampling variance that
was considerably less than a confidence interval for the estimate calculated
using an assumed CV of 30% for all of the life history parameters.
Table 3-2. Results of fecundity hindcasting (FH) modeling for CIQ goby complex
larvae entrained at South Bay Power Plant. The upper and lower estimates are based
on a 90% confidence interval of the mean. FH was recalculated using the upper and
lower confidence interval estimates for total entrainment.

Estimate Std. FH Lower
Error
Estimate

Estimate
FH Estimate
Total Entrainment

FH Upper
Estimate

FH Range

1,085,000

1,880,000

63,000

18,782,000

18,719,000

9

21,725,000

961,000

1,209,000

248,000

1.83x10
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Adult Equivalent Loss
Three survival components were used to estimate AEL. These were 1)
larval survival from the age of entrainment to the age of settlement, 2) survival
from settlement to age 1, and 3) from age 1 to the average female age. Larval
survival from average age at entrainment through settlement at 60 days was
estimated as 0.93160-5.8 = 0.021 using the same daily survival rate used in
formulating FH. Brothers (1975) estimated that mortality in the first year following
settlement was 91% for arrow, 66–74% for cheekspot, and 62–69% for shadow
goby. These estimates were used to calculate a daily survival rate of 0.995 as
follows:
1/(365.25−60)
+ (1− 0.70)1/(365.25−60) + (1− 0.65)1/(365.25−60)
0.995 = (1− 0.91)
3

This value was used to calculate a finite survival of 0.211 for the first year
following settlement as follows: 0.211 = 0.995(365.25-60). Adult daily survival from
one year through the average female age of 1.71 years from life table data for
the three species provided by Brothers (1975) was estimated as 0.99. This value
was used to calculate a finite survival of 0.195 as follows: 0.195 =
(0.99)((1.71*365.25)-365.25). The product of the three survival estimates and the
entrainment estimate were used to estimate that the number of larvae entrained
through the SBPP circulating water system number were equivalent to the loss of
1,580,000 adult CIQ gobies (Table 3-3). The standard error for the entrainment
estimate was used to estimate a confidence interval based on just the sampling
variance that was considerably less than a confidence interval for the estimate
calculated using an assumed CV of 30% for all of the life history parameters.
Table 3-3. Results of adult equivalent loss (AEL) modeling for CIQ goby complex larvae
entrained at South Bay Power Plant. The upper and lower estimates are based on a
90% confidence interval of the mean. AEL was recalculated using the upper and lower
confidence interval estimates for total entrainment.

Estimate
AEL Estimate
Total Entrainment

1,580,000
1.83x10

9

Estimate Std.
Error

AEL Lower
Estimate

2,739,000

91,300

7

1,399,000

2.17x10

AEL Upper
Estimate
2.74x10

7

1,760,000

AEL Range
2.73x10

7

361,000

Empirical Transport Model
The ETM estimates for CIQ gobies were calculated using the data in
Appendix C and a larval duration of 22.9 days. Average larval concentrations
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from the entrainment and source water sampling were multiplied by the cooling
water and source water volumes, respectively, to obtain the estimates that were
used in calculating PE estimate for each survey. Weights were calculated by
multiplying the source water estimate for each survey by the number of days in
the survey period. Estimates for the surveys were summed and the proportion (fi)
for each survey calculated.
Daily mortality (PEi) estimates ranged from 0.004 to 0.025 for the twelve
surveys with an average value of 0.012 (Table 3-4). This average PE was similar
to the volumetric ratio of the cooling water system to source water volumes
(0.015), which was bounded by the range of PEi estimates. PEi estimates equal
to the volumetric ratio would indicate that the CIQ goby larva were uniformly
distributed throughout the source water and were withdrawn by the power plant
at a rate approximately equal to that ratio. The small range in both the
PEi estimates and the values of fi indicate that goby larvae were present in the
source water throughout the year. The largest fractions of the source water
population occurred in the February (fi = 0.2165) and July (fi = 0.1064) surveys
which was consistent with the spawning periods for arrow and shadow gobies,
respectively. June and July surveys also had the highest entrainment station
concentrations resulting in higher PEi estimates for those surveys (Figure 3-1).

Results for Other Taxa
The modeling results for other taxa selected for detailed assessment
showed that both demographic modeling approaches could only be calculated for
the CIQ goby complex (Table 3-5) due mainly to a lack of larval survival
estimates for the life stages between larvae and adult. The alignment of the 2*FH
and AEL estimates would have been improved by extrapolating AEL to the age of
maturity rather that the average female age of 1.7 years. Differences in the FH
model results among taxa were generally proportional to entrainment estimates
as shown by decreasing 2*FH estimates for the top four taxa. As the results for
the ETM model show, proportional effects of entrainment on the source
populations vary considerably for the five taxa and do not reflect differences in
entrainment estimates, but the combination of larval concentrations at
entrainment and source water stations. The ETM estimates of PM ranged from
0.031 (3.1%) to 0.215 (21.5%) with the estimated effects being lowest for
combtooth blennies and highest for CIQ gobies and longjaw mudsuckers.
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Table 3-4. Estimates of proportional entrainment (PE) and proportion of
source water population present for CIQ goby larvae at South Bay Power
Plant entrainment and source water stations from monthly surveys
conducted from February 2001 through January 2002.

Survey Date

PE Estimate

Proportion of Source
Population for Period (f)

0.0057
0.0045
0.0109
0.0175
0.0247
0.0225
0.0038
0.0070
0.0075
0.0105
0.0103
0.0173

0.2165
0.0977
0.0491
0.0475
0.0620
0.1064
0.0675
0.0704
0.0661
0.0773
0.0584
0.0811

28-Feb-01
29-Mar-01
17-Apr-01
16-May-01
14-Jun-01
26-Jul-01
23-Aug-01
25-Sep-01
23-Oct-01
27-Nov-01
20-Dec-01
17-Jan-02
Average =

0.0118

Table 3-5. Summary of estimated South Bay Power Plant entrainment effects based on
fecundity hindcasting (FH), adult equivalent loss (AEL), and empirical transport (ETM)
estimates of proportional mortality (Pm) models. The FH estimate is multiplied by 2 to test
the relationship that 2·FH≡AEL.

Taxa
CIQ goby complex
anchovies
combtooth blennies
longjaw mudsucker
silversides

Entrainment
Estimate

% Source
Numbers

2*FH

AEL

PM

9

76.75

2,170,000

1,580,000

0.215

8

15.12

214,000

*

0.105

7

5.93

21,500

*

0.031

2.19x10

7

0.17

2,960

*

0.171

1.45x10

7

0.65

*

*

0.146

1.83x10
5.15x10

2.23x10

* Information unavailable to compute model estimate.

3.2 MORRO BAY POWER PLANT
A total of 30,270 larval fishes in 87 taxonomic categories ranging from
ordinal to specific classifications was collected from 609 samples at the MBPP
entrainment station during weekly sampling from January 2000 through
December 2000 (Table 3-6). These data were used to estimate total annual
entrainment of fish larvae at 5.08 x 108. Entrainment samples were dominated by
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unidentified gobies, which comprised 77% of the total estimated entrainment of
fish larvae. The top seven taxa comprising greater than 90% of the total and
three other commercially or recreationally important fishes in the top 95% (white
croaker Genyonemus lineatus, Pacific herring Clupea pallasii, and cabezon
Scorpaenichthys marmoratus) were evaluated for entrainment effects along with
six species of Cancer crab megalopae (Table 2-4) (results for Cancer crab not
presented).
Table 3-6. Total annual entrainment estimates of fishes and invertebrates at Morro Bay
Power Plant based on weekly larval densities sampled at Station 2 (n=609 tows) from
January to - December 2000 and the plant’s maximum circulating water flows. Data and
estimates for taxa comprising <0.01 percent of the composition are not presented
individually but lumped as other taxa.
Estimated
Annual # of
Entrained
Total
Larvae
Collected

Taxon

Common Name

Gobiidae unid.
Leptocottus armatus
Stenobrachius leucopsarus
Quietula y-cauda
Hypsoblennius spp.
Sebastes spp. V_De
Atherinopsis californiensis
Rhinogobiops nicholsi
Gillichthys mirabilis
Lepidogobius lepidus
Clupea pallasii
Scorpaenichthys marmoratus
Atherinopsidae unid.
Atherinops affinis
Sebastes spp. V
Tarletonbeania crenularis
Engraulis mordax
larval fish - damaged
Gibbonsia spp.
Bathymasteridae unid.
Cottidae unid.
Artedius lateralis
Oligocottus spp.
Stichaeidae unid.
Chaenopsidae unid.
Cebidichthys violaceus
Bathylagus ochotensis

gobies
Pacific staghorn sculpin
northern lampfish
shadow goby
combtooth blennies
KGB rockfishes
jacksmelt
blackeye goby
longjaw mudsucker
bay goby
Pacific herring
cabezon
silversides
topsmelt
rockfishes
blue lanternfish
northern anchovy
larval fish - damaged
clinid kelpfish
ronquils
sculpins
smoothhead sculpin
sculpin
pricklebacks
tube blennies
monkeyface eel
popeye blacksmelt
59 other taxa
Total Larvae

22,964 393,261,000
1,129 17,321,000
1,018 14,549,000
845 13,504,000
572 10,042,000
360
6,407,000
384
6,266,000
226
3,778,000
186
3,286,000
181
3,233,000
242
3,030,000
171
2,888,000
163
2,720,000
153
2,575,000
150
2,453,000
142
2,213,000
155
2,136,000
74
1,283,000
98
1,141,000
67
1,119,000
59
1,009,000
46
739,000
40
620,000
41
616,000
31
551,000
28
505,000
28
495,000
483
7,564,000

Percent Cumulative
of Total
Percent
77.37
3.41
2.86
2.66
1.98
1.26
1.23
0.74
0.65
0.64
0.60
0.57
0.54
0.51
0.48
0.44
0.42
0.25
0.22
0.22
0.20
0.15
0.12
0.12
0.11
0.10
0.10
2.93

77.37
80.78
83.64
86.30
88.27
89.53
90.76
91.51
92.15
92.79
93.39
94.54
95.08
95.58
96.07
96.50
96.92
97.18
97.40
97.62
97.82
97.96
98.09
98.21
98.32
98.41
98.51
100.00

30,270 508,296,000
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Species composition for entrainment at MBPP was much more diverse
than the results from SBPP. This may have resulted from the more frequent
weekly sampling at MBPP and the location of the power plant near the entrance
to the bay relative to the back bay location of SBPP. Entrainment was dominated
by fishes that primarily occur as adults in the bay, such as gobies, but also
included numerous fishes that are more typically associated with nearshore
coastal habitats, such as rockfish and cabezon.

MBPP Results for the KGB Rockfish Complex
Detailed results and details on the data used in the three modeling
approaches at MBPP are presented for the KGB larval rockfish complex. KGB
rockfish had the sixth highest estimated entrainment (6,407,000) or 1.3% of the
total larval fishes (Table 3-6). Consistent with the annual spawning period for
most rockfishes (Parrish et al. 1989), larvae occurred in entrainment samples
from January through June with the highest abundances in April (Figure 3-3).
Results from source water surveys showed the same abundance peaks seen in
samples collected at the MBPP intake station (Figure 3-4). Although not collected
every month, KGB rockfish larvae were collected from all of the stations inside
Morro Bay during the April survey. They reached their greatest concentration at
the Estero Bay Station 5 during the May survey when they were less common at
the stations inside Morro Bay.
The length frequency distribution for a representative sample of KGB
rockfish larvae showed a relatively narrow size range of 3.4 to 5.4 mm (1st and
99th percentile values = 3.5 and 5.1) with an average size of 4.3 mm (Figure 3-5).
These results indicate that most of the larvae are less than the maximum
reported size at extrusion of 4.0–5.5 mm (Moser 1996) and are therefore subject
to entrainment for a relatively short period of time. There are no studies on the
larval growth rates for the species in the KGB rockfish complex so a larval growth
rate of 0.14 mm-d from brown rockfish (Love and Johnson 1999, Yoklavich et al.
1996) was used in estimating that the average age at entrainment was 5.5 d and
the maximum age at entrainment, based on the 99th percentile values was
11.3 d.
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Survey
Figure 3-3. Weekly mean larval concentration of kelp, gopher, and black-and-yellow
(KGB) rockfish complex larvae at the Morro Bay Power Plant intake entrainment
station.
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Survey

Station

01/17/00

1
2
3
4
5

02/28/00

1
2
3
4
5

03/27/00

1
2
3
4
5

04/24/00

1
2
3
4
5

05/15/00

1
2
3
4
5

06/12/00

1
2
3
4
5

07/10/00

1
2
3
4
5

08/08/00

1
2
3
4
5

09/05/00

1
2
3
4
5

10/02/00

1
2
3
4
5

11/13/00

1
2
3
4
5

12/18/00

1
2
3
4
5

0.01

0.10

1.00

10.00

100.00

Mean Concentration/1000 cubic meters
Figure 3-4. Comparison of average concentrations of kelp, gopher, and black-andyellow (KGB) rockfish complex larvae at the Morro Bay Power Plant intake (Station 2),
Morro Bay source water (Stations 1, 3, and 4), and Estero Bay (Station 5) from
January 2000 through December 2000 with standard error indicated (+1 SE).
Entrainment data only plotted for paired surveys. *No samples were collected during
February 2000 at Station 5. Note that data are plotted on a log10 scale.
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Figure 3-5. Length frequency distribution for kelp, gopher, and black-and-yellow
(KGB) rockfish complex larvae from the Morro Bay Power Plant entrainment
station.

Fecundity Hindcast Model
Total annual larval entrainment for KGB rockfish was used to estimate the
number of adult females at the age of maturity whose reproductive output was
lost due to entrainment (Table 3-7). The parameters required for formulation of
FH estimates for KGB rockfishes were compiled from references on different
rockfish species. Rockfishes are viviparous and release larvae once per year. A
finite survival rate of 0.463 for the larvae from time of release to the average age
at entrainment was estimated using an instantaneous mortality rate of 0.14/day
from blue rockfish (Mary Yoklavich, NOAA/NMFS/PFEG, Pacific Grove, CA,
pers. comm. 1999) over 5.5 days (0.463 = e(-0.14*5.5)). An average annual
fecundity estimate of 213,000 eggs per female was used in calculating FH
(DeLacy et al. 1964: 52,000-339,000; MacGregor 1970: 44,118-104,101 and
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143,156-182,890; Love and Johnson 1999: 80,000-760,000). Estimates of five
years as the age at maturity and 15 years for longevity were used in calculating
FH (Burge and Schultz 1973, Wyllie Echeverria 1987, Lea et al. 1999). The
model estimated that the reproductive output of 13 adult females at the age on
maturity was entrained by the MBPP (Table 3-7). Variation due to sampling error
had only a small effect on the range of estimates.
Adult Equivalent Loss
Total annual MBPP entrainment of KGB rockfish was used to estimate the
number of equivalent adults theoretically lost to the population. The parameters
required for formulation of AEL estimates for KGB rockfish were derived from
data on larval blue rockfish survival. Survivorship of KGB rockfishes from
parturition to an estimated recruitment age of three years was partitioned into six
stages (Table 3-8). The estimate of AEL was calculated assuming the
entrainment of a single age class having the average age of recruitment. The
estimated number of equivalent adults corresponding to the number of larvae
that would have been entrained by the proposed MBPP combined-cycle intake
was 23 (Table 3-9). The uncertainty of the AEL estimate due to sampling error
was very small.
Although the FH and AEL estimates were very close to the theoretical
relationship of 2FH ≡ AEL, the AEL was only extrapolated to age three. The
estimate would decrease by extrapolating to five years, the age of maturity used
in the FH calculations.
Table 3-7. Annual estimates of adult female kelp, gopher, and black-and-yellow (KGB)
rockfish losses at Morro Bay Power Plant based on larval entrainment estimates using
the fecundity hindcasting (FH) model for the January – December 2000 data. Upper
and lower estimates represent the changes in the model estimates that result from
varying the value of the corresponding parameter in the model.

FH Estimate
Entrainment

Estimate

Estimate Std.
Error

Upper FH
Estimate of

Lower FH
Estimate

FH
Range

13
6,407,000

8
189,000

37
14

5
12

32
2
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Table 3-8. Survival of the kelp, gopher, and black-and-yellow (KGB) rockfish complex
larvae to an age of three years, based on blue rockfish (Sebastes mystinus) data.

Lifestage
Early larval 1
Early larval 2
Late larval
Early juvenile
Late juvenile
Pre-recruit

Day (Start)
0
5.5
20
60
180
365

Day (End)

Instantaneous
Natural Daily
Mortality (Z)

Lifestage
Survival (S)

0.14
0.14
0.08
0.04
0.0112
0.0006

0.463
0.131
0.041
0.008
0.126
0.645

5.5
20
60
180
365
1,095
(-Z)(Day(end)-Day(Start))

Note: Survival was estimated from release as S = e
. Daily instantaneous mortality
rates (Z) for blue rockfish larvae were used to calculate KGB larval survivorship and were provided by
Mary Yoklavich (NOAA/NMFS/PFEG, Pacific Grove, CA, pers. comm. 1999). Annual instantaneous
mortality was assumed as 0.2/year after two year average age of entrainment was estimated as 5.5
days based on average size at entrainment and a growth rate of 0.14 mm/day (0.006 in./day) (Yoklavich
et al. 1996).

Empirical Transport Model
The estimated PM value for the KGB rockfish complex was 0.027 (2.7%)
for the period of entrainment risk applied in the model (11.3 days) (Table 3-10)
(All of the data used in the ETM calculations are in Appendix D). The model
included an adjustment for PS (0.088) because this taxon occupies nearshore
habitats that extend well beyond the sampling areas. The value of PS was
computed by using alongshore distance of the sampled source water area (9.6
km) and dividing it by the alongshore distance the larvae could have traveled
during the 11.3 day larval duration at an average current speed of 11.3 cm/s. The
PE estimates ranged from 0 to 0.3097 (Table 3-10). Although the largest PE
estimate occurred for the January survey, the largest fraction of the population
was collected during the April survey (fi = 0.7218) when the PE estimate was an
order of magnitude lower.
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Table 3-9. Annual estimates of adult kelp, gopher, and black-and-yellow (KGB) rockfish
losses at Morro Bay Power Plant due to entrainment using the adult equivalent loss
(AEL) model for the January – December 2000 data.
Upper and lower estimates
represent the changes in the model estimates that result from varying the value of the
corresponding parameter in the model.

Estimate

Estimate Std. Upper AEL
Error
Estimate

Lower AEL
Estimate

AEL
Range

AEL Estimate

23

15

69

8

61

Total Entrainment

6,407,000

189,000

24

22

2

Table 3-10. Estimates of KGB rockfish larvae at MBPP entrainment and source
water stations from monthly surveys conducted from January 2000 through
December 2000 used in calculating empirical transport model (ETM) estimates of
proportional entrainment (PE) and annual estimate of proportional mortality (PM).
The daily cooling water intake volume used in calculating the entrainment
estimates was 1,619,190 m3, and the volume of the source water used in
calculating the source water population estimates was 15,686,663 m3. Bay
volume = 20,915,551 m3. The larval duration used in the calculations was 11.28
days. More detailed data used in the calculations are presented in Appendix E.

Survey Date
17-Jan-00
28-Feb-00
27-Mar-00
24-Apr-00
15-May-00
12-Jun-00
10-Jul-00
8-Aug-00
5-Sep-00
2-Oct-00
27-Nov-00
18-Dec-00

Bay PE
0.3097
0.1052
0
0.0533
0.3785
0
0
0
0
0
0
0

x = 0.0705

Offshore PE

Total PE

0
0.0988
0
0.0661
0.0220
0
0
0
0
0
0
0

0.3097
0.0509
0
0.0295
0.0208
0
0
0
0
0
0
0

x = 0.0156

x = 0.0342

Proportion of Source
Population for Period
(f)
0.0099
0.0239
0.1076
0.7218
0.1197
0.0169
0
0
0
0
0
0

Results for Other Taxa
The modeling results for other taxa selected for detailed assessment
showed that both demographic models could only be used with about half of the
fishes analyzed (Table 3-11). Differences in the demographic model results

67
E-73

Appendix E

Guidance Documents for Assessing Entrainment

among taxa were generally proportional to the differences in entrainment
estimates as shown by the decreasing 2*FH estimates for the six fishes
analyzed. An exception was KGB rockfishes that had lower model estimates in
proportion to their entrainment due to the longer lifespan and later age of maturity
of this taxa group relative to the other fishes analyzed. The ETM estimates of PM
for the analyzed fishes ranged from 0.025 (2.5%) to 0.497 (49.7%) with the
estimated effects being lowest for fishes with source populations that extended
outside the bay into nearshore areas. The highest estimated effects occurred for
combtooth blennies that are commonly found as adults among the fouling
communities on the piers and structures that are located along the waterfront
near the MBPP intake.

Table 3-11. Summary of estimated Morro Bay Power Plant entrainment effects based on
fecundity hindcasting (FH), adult equivalent loss (AEL), and empirical transport (ETM)
estimates of proportional mortality (PM) models. The FH estimate is multiplied by 2 to test
the relationship that 2·FH = AEL. ETM model (PM) calculated using nearshore
extrapolation of source water population.

Taxon
Gobiidae
Leptocottus armatus
Stenobrachius
leucopsarus
Quietula y-cauda
Hypsoblennius spp.
Sebastes spp. V_De
Atherinopsis
californiensis
Genyonemus lineatus
Clupea pallasii
Scorpaenichthys
marmoratus

Total
Entrainment

Common Name

8

2*FH

AEL

PM

unidentified gobies
Pacific staghorn sculpin

3.9 x 10
7
1.7 x 10

796,000
*

268,000
*

0.116
0.051

northern lampfish

1.5 x 10

7

*

*

0.025

7

shadow goby
combtooth blennies
KGB rockfishes

1.3 x 10
7
1.0 x 10
6
6.4 x 10

12,700
8,720
26

7,440
8,080
*

0.028
0.497
0.027

jacksmelt

6.3 x 10

6

*

*

0.217

6

white croaker
Pacific herring

3.0 x 10
6
3.0 x 10

106
86

*
532

0.043
0.164

cabezon

2.9 x 10

6

*

*

0.025

* - Information unavailable to compute model estimate.
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3.3 DIABLO CANYON POWER PLANT
There were 97,746 larval fishes identified and enumerated from the 4,693
entrainment samples processed for the DCPP study (Table 3-12). These were
placed into 178 different taxonomic categories ranging from ordinal to specific
classifications. This list of taxa was much more diverse than the studies at SBPP
and MBPP due to length of the sampling effort, number of samples collected, and
greater variety of habitats found in the area around the DCPP. The taxa in
highest abundance were those whose adults were generally found close to shore,
in shallow water. One exception was the thirteenth most abundant taxon, the
northern lampfish, whose adults are found midwater and to depths of 3,000 m
(Miller and Lea 1972). Fourteen fish taxa (Table 2-4) were selected for detailed
assessment using the FH, AEL, and ETM approaches based on their numerical
abundance in the samples and their importance in commercial or recreational
fisheries.
There were 43,785 larval fishes identified and enumerated from the 3,163
samples processed from the nearshore sampling area. These comprised 175
different taxa ranging from ordinal to specific levels of classification. Adults of
these taxa live in a variety of habitats, from intertidal and shallow subtidal to
deep-water and pelagic habitats. The taxa in highest abundance in the nearshore
sampling area were those whose adults were typically pelagic or subtidal; the
more intertidally or nearshore distributed species were found in lower abundance
in the sampling area.

DCPP Results for the KGB Rockfish Complex
Larval rockfishes in the KGB complex showed distinct seasonal peaks of
abundance at the DCPP intake structure, with their greatest abundance tending
to occur between March and July (Figure 3-6). An El Niño began developing
during the spring of 1997 (NOAA 1999) and was detected along the coast of
California in fall of that year (Lynn et al. 1998). This may have slightly affected
the density in 1998 compared with the previous year. The El Niño event did not
affect seasonal peaks in abundance between years; during both periods KGB
rockfish larvae first starting appearing in February, reached peak abundances in
April-May, and were not present following late-July.
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Table 3-12. Fishes collected during Diablo Canyon Power Plant entrainment sampling.
Fishes comprising less than 0.4% of total not shown individually but lumped under “other
taxa”.

Common Name

Count

Percent of
Total

Cumulative
Percent

Sebastes spp. V_De (KGB rockfish complex)
Gibbonsia spp.
Rhinogobiops nicholsi
Cebidichthys violaceus
Artedius lateralis
Orthonopias triacis
Genyonemus lineatus
Cottidae unid.
Gobiidae unid.
Engraulis mordax
Stichaeidae unid.
Sebastes spp. V (blue rockfish complex)
Stenobrachius leucopsarus
Sardinops sagax
Scorpaenichthys marmoratus
Oligocottus spp.
Bathymasteridae unid.
Oxylebius pictus
Oligocottus maculosus
Liparis spp.

rockfishes
clinid kelpfishes
blackeye goby
monkeyface eel
smoothhead sculpin
snubnose sculpin
white croaker
sculpins
gobies
northern anchovy
pricklebacks
rockfishes
northern lampfish
Pacific sardine
cabezon
sculpins
ronquils
painted greenling
tidepool sculpin
snailfishes

17,576
9,361
7,658
7,090
5,598
4,533
4,300
3,626
3,529
3,445
2,774
2,731
2,326
2,191
1,938
1,708
1,336
1,133
1,035
900

18.0
9.6
7.8
7.3
5.7
4.6
4.4
3.7
3.6
3.5
2.8
2.8
2.4
2.2
2.0
1.7
1.4
1.2
1.1
0.9

18.0
27.6
35.4
42.6
48.4
53.0
57.4
61.1
64.7
68.3
71.1
73.9
76.3
78.5
80.5
82.2
83.6
84.8
85.8
86.7

Chaenopsidae unid.
Pleuronectidae unid.

tube blennies
righteye flounders

817
698

0.8
0.7

87.6
88.3

Clinocottus analis

wooly sculpin

683

0.7

89.0

Sebastes spp. V_D

rockfishes

656

0.7

89.7

Ruscarius creaseri

roughcheek sculpin

633

0.6

90.3

Artedius spp.

sculpins

623

0.6

90.9

Lepidogobius lepidus

bay goby

541

0.6

91.5

Bathylagus ochotensis

popeye blacksmelt

497

0.5

92.0

Paralichthys californicus

California halibut

378

0.4

92.4

Parophrys vetulus

English sole

361

0.4

92.8

Taxon

Sebastes spp.

rockfishes

357

0.4

93.1

Osmeridae unid.

smelts

356

0.4

93.5

Neoclinus spp.

fringeheads

352

0.4

93.9

6,006

6.1

100.0

144 other taxa
Total Larvae

97,746
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There were 17,863 larval KGB rockfishes identified from 774 of samples
collected at the DCPP intake structure between October 1996 and June 1999
representing 20% of the entrainment samples collected and processed during
that period. Annual estimated numbers of KGB rockfish larvae entrained at
DCPP varied relatively little between the 1996–97 Analysis Period 1
(268,000,000) and the 1997–98 Analysis Period 2 (199,000,000) (Table 3-13).
An approximation of 95% confidence intervals (± 2 std. errors) for the two
estimates overlap indicating that the differences between them were probably not
statistically significant and that entrainment of KGB rockfish larvae was relatively
constant between years.
Estimates of annually entrained KGB rockfish larvae were adjusted
(Table 3-13) to the long-term average DCPP Intake Cove surface plankton tow
index, calculated as the ratio between the 9 yr average of DCPP Intake Cove
sampling (Figure 3-7) and the average annual index estimated from these same
tows during the year being adjusted. Average indices for the years 1997 and
1998 were 0.070 and 0.065 larvae/m3, respectively, and the long-term average
index for 1990–98 was 0.072 larvae/m3. Thus, the ratios used to adjust the 1997
and 1998 estimates of larvae entrained were 1.03 and 1.13, respectively,
indicating that larval density was slightly lower than the long-term average during
those years. Adjustments resulted in an estimate of 275,000,000 entrained KGB
rockfish larvae for 1996–97 Analysis Period 1 and 222,000,000 for 1997–98
Analysis Period 2 (Table 3-13). The same trends in overall abundance as noted
for unadjusted entrainment values were apparent in the adjusted values; namely,
larval KGB rockfish abundance changed little between analysis periods. Annual
estimates of abundance during the study period were low relative to the longterm average index of larval abundance from the Intake Cove plankton tows as
indicated by the index ratios greater than one.
Larval KGB rockfishes generally occurred in the nearshore sampling area
with similar seasonality to that observed at the DCPP intake structure with peak
abundance occurring in May of both 1998 and 1999 (Figure 3-6). There were
5,377 KGB rockfish larvae identified from 701 samples representing 23% of the
nearshore sampling area samples collected and processed from July 1997–June
1999. The mean concentrations in May of each sampling year were very similar
(1998: 0.29/m3; 1999: 0.28/m3), indicating little change in abundance between
the El Niño and subsequent La Niña years. The pattern of abundances in the
nearshore sampling area differed between years with larger abundances of
larvae in the sampling cells closest to shore during 1999 (Figure 3-8b).
Regression analyses of the data for the two sampling periods showed declining
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Entrainment Concentration (#/m3 +1 Std.Err.)

abundances with increasing distance offshore (negative slope) for the 1999
period and almost no change with increasing distance offshore for the 1998
period (Appendix F).
1.0
0.9
0.8
0.7
0.6
0.5
0.4
0.3
0.2
0.1
0.0
1996

1997

1998

1999

Survey Date

- designates survey with density = 0

Figure 3-6. Weekly mean larval concentrations of kelp, gopher, and black-and-yellow
(KGB) rockfish complex larvae at the Diablo Canyon Power Plant intake entrainment
stations. Dark bars represent mean concentration and thinner bars represent one
standard error.

Table 3-13. Diablo Canyon Power Plant entrainment estimates (ET) and standard errors
for kelp, gopher, and black-and-yellow (KGB) rockfish complex. EAdj-T refers to the
number entrained after adjustment to a long tern mean density. Note: The results for
analysis periods 2 and 3 are the same because the overlap between the periods
occurred during the peak larval abundances of KGB rockfish larvae.
Analysis Period

ET

SE(ET)

EAdj-T

SE(EAdj-T)

1) Oct 1996 – Sept 1997

268,000,000

24,000,000

275,000,000

24,700,000

2) Oct 1997 – Sept 1998

199,000,000

25,900,000

222,000,000

28,900,000
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Figure 3-7. Annual mean concentration (+/- 2 standard errors) for kelp, gopher, and
black-and-yellow (KGB) rockfish complex larvae collected from surface plankton tows
in DCPP Intake Cove. Data were collected from December through June for every
year except 1990 when only data from February through June were collected. The
horizontal line is the long-term mean for all years combined.

Standard lengths of all measured KGB rockfish larvae collected at the DCPP
intake structure between October 1996 and June 1999 (9,926 larvae) ranged
from 2.4 to 8.0 mm (mean = 4.2 mm) (Figure 3-9). The lengths of entrained KGB
larvae, excluding the largest 1% and smallest 1% of all measurements, ranged
from 3.3 to 5.6 mm. Similar to the KGB assessment at Morro Bay, a growth rate
of 0.14 mm/d (Mary Yoklavich, NOAA / NMFS / PFEG, Santa Cruz, CA, pers.
comm. 1999) was used to estimate the age of entrained larvae. Assuming that
the size of the smallest 1% represents post-extrusion larvae that are aged zero
days, then the estimated ages of entrained larvae ranged from zero up to ca.
16.4 d post-extrusion for the size of the largest 1% of the larvae. The estimated
average age of KGB larvae entrained at DCPP was 6.4 d post-extrusion. The
reported extrusion size for species in this complex ranges from 4.0–5.5 mm
(Moser 1996).
Fecundity Hindcasting
The same life history parameter values used for the MBPP study (Table
3-8) were also used to calculate FH estimates for the KGB rockfish complex for
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the DCPP study. Average age at entrainment was estimated as 6.2 d. This was
calculated by subtracting the value of the 1st percentile value of the lengths (3.3
mm) from the mean length at entrainment (4.2 mm) and dividing by the larval
growth rate for brown rockfish of 0.14 mm/d (Love and Johnson 1999; Yoklavich
et al. 1996) that was also used in the MBPP study. The survival rate of the KGB
larvae from size at entrainment to size at recruitment into the fishery was
partitioned into six stages from parturition to recruitment using the same
approach presented for the MBPP study (Table 3-14). The survival rate from
extrusion to the average age at entrainment using data from blue rockfish was
estimated as 0.419 (0.419 = e(-0.14)(6.2)).
The estimated number of adult KGB rockfish females at the age of
maturity whose reproductive output was been lost due to entrainment was 617
for the 1996–97 period and 497 for the 1997–98 period (Table 3-14). The
similarity between the estimates was a direct result of the similarity between
adjusted entrainment estimates for the two periods. Low FH estimates resulted
from the relatively high fecundity of adults and young average entrainment age
estimated for larvae in this complex and not including other sources of mortality
such as losses due to fishing in the model. The variation in the entrainment
estimate had very little effect on the model estimates relative to the variation
resulting from the life history parameters.
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A) January 1998 – June 1998 surveys

B) January 1999 – June 1999 surveys

Figure 3-8. Average concentration for kelp, gopher, and black-and-yellow (KGB) rockfish
complex larvae in each of the 64 nearshore stations for surveys done from A) January
1998 through June 1998, and B) January 1999 through June 1999 for Diablo Canyon
Power Plant. Surveys done in other months are not shown because there were few or no
KGB rockfish complex larvae collected.
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Figure 3-9. Length frequency distribution for kelp, gopher, and black-and-yellow (KGB)
rockfish complex larvae measured from entrainment stations at Diablo Canyon Power
Plant intake from October 1996 to June 1999. The x-scale is not continuous at larger
lengths. Alternate x-scale shows age in days estimated using growth rate of 0.14 mm-d.
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Table 3-14. Diablo Canyon Power Plant fecundity hindcasting (FH) estimates for kelp,
gopher, and black-and-yellow (KGB) rockfish complex for two year-long analysis
periods. Upper and lower estimates represent the changes in the model estimates
that result from varying the value of the corresponding parameter in the model.

Analysis Period

Adjusted
Entrainment
Estimate

Estimate
Std. Error

Upper
FH
Estimate

Lower
FH
Estimate

FH Range

1) Oct 1996–Sept 1997
FH Estimate
Adjusted Entrainment

617

1,470

31,500

12

31,488

275,000,000

24,700,000

708

526

182

497

1,190

25,400

10

25,390

222,000,000

28,900,000

603

391

212

2) Oct 1997–Sept 1998
FH Estimate
Adjusted Entrainment

Adult Equivalent Loss
Similar to the FH calculations the same life history parameter values from
blue rockfish used for the MBPP study (Table 3-8) were also used to calculate
AEL estimates for KGB rockfish at DCPP. The AEL estimates were extrapolated
forward from the average age at entrainment of 6.2 d, the same value used in the
FH hindcasting. Survivorship, to an assumed recruitment age of 3 yr, was
apportioned into these life stages, and AEL was calculated assuming the
entrainment of a single age class having the average age of recruitment. Survival
from the average age at entrainment (6.2 d) to the age at transformation (20 d)
was estimated as 0.145 (0.145 = e(-0.14)(20-6.2)). The other stages used the survival
estimates from Table 3-14.
Paralleling the FH results, estimates of adult equivalents lost due to larval
entrainment were fairly similar among survey periods (Table 3-15). The AEL
estimate of 1,120 adults predicted from ET − Adj at DCPP during 1996–97 reflects
the slightly higher abundance of KGB rockfish larvae present during this year
when compared to the 1997–1998 period (AEL= 905). The relatively constant
larval abundance and subsequent estimates of effects varied little among survey
periods, indicating that recruitment for the species in this complex remained
relatively constant over the two years.
Similar to the results for MBPP, the FH and AEL estimates for DCPP were
very close to the theoretical relationship of 2FH ≡ AEL, the AEL was only
extrapolated to age three. The estimate would decrease by extrapolating to five
years, the age of maturity used in the FH calculations.
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Table 3-15. Diablo Canyon Power Plant adult equivalent loss (AEL) estimates for kelp,
gopher, and black-and-yellow (KGB) rockfish complex. Upper and lower estimates
represent the changes in the model estimates that result from varying the value of the
corresponding parameter in the model.

Analysis Period

Adjusted
Entrainment
Estimate

Estimate
Std. Error

Upper
AEL
Estimate

Lower
AEL
Estimate

AEL
Range

1) Oct 1996–Sept 1997
AEL Estimate
Annual Entrainment

1,120

3,410

166,000

8

165,992

275,000,000

24,700,000

1,290

958

332

905

2,750

134,000

6

133,994

222,000,000

28,900,000

1,100

712

388

2) Oct 1997–Sept 1998
AEL Estimate
Annual Entrainment

Empirical Transport Model
The data used in computing the ETM estimates of PM for KGB rockfish for
the two study periods are presented in Tables 3-16 and 3-17 and in more detail
in Appendices E and F. Average PE estimates for the two periods were similar in
value and the values of fi showed that the largest weights were applied to the PE
values for the April and May surveys in both periods (Table 3-16). The estimate
of larval duration of 16.4 days was used in the ETM calculations for both study
periods.
The ETM model used for DCPP included adjustments for PS similar to the
model used at MBPP. Unlike the MBPP study, PS was calculated using two
approaches. The first approach was similar to the MBPP study, but instead of
using average current speed, alongshore current displacement was used to
estimate the alongshore distance that could have been traveled by KGB rockfish
larvae during the day of the survey and during the 16.4 day period prior to the
survey that they were susceptible to entrainment (Table 3-17). The ratio of the
alongshore length of the nearshore sampling area to the alongshore current
displacement was used to calculate an estimate of PS for each survey. The
second approach used the alongshore current displacement to determine the
alongshore length of the source water population, but also used onshore current
movement over the same period to determine the offshore distance of the source
water population. During the 1997-1998 period when the pattern of abundances
within the nearshore sampling area was slightly increasing with distance offshore
(positive slope) the offshore extent of the extrapolated source water population
was set using the onshore current displacement (Table 3-17A and Appendix F).
When the pattern of abundances showed a decline with distance offshore during
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1998-1999 the estimated offshore extent was the distance offshore that the
extrapolated density was equal to zero (x-intercept), or the offshore extent of the
sampling area (3,008 m) if the x-intercept was inside of the sampling area (Table
3-17B and Appendix F). This was typically less than the measured onshore
displacement during the surveys. The PS was calculated as the ratio of the
estimated number of KGB rockfish larvae in the nearshore sampling area to the
estimated number in the source water area. The average values of PS were used
in the ETM calculations.
The ETM estimates for KGB rockfish are presented with the results of the
other taxa included in the assessment for the DCPP (Table 3-18). ETM estimates
of proportional mortality (PM) were calculated using two methods to estimate the
proportion of source water sampled (PS). One method assumed that the source
water only extended alongshore and did not extend outside of the nearshore
sampling area. Only this first estimate was calculated for three fishes that occur
primarily as adults in the shallow nearshore. The other method assumed that the
source water extended alongshore and could extend some distance outside of
the nearshore sampling area. Only this estimate was calculated for two fishes
that occur as adults over large oceanic areas. Both estimates were calculated for
the other nine fishes. No estimate was calculated for Pacific sardine in the
Analysis Period 4 because of very low abundances that year.
Estimates of PM were relatively similar in value between periods for the
estimates calculated using the alongshore displacement estimate of PS. There
was a much greater difference between periods for the estimates calculated
using the PS based on extrapolating the source water population extending both
alongshore and offshore. This was a result of the difference in the pattern of
abundances in the nearshore sampling area between sampling periods (Figure
3-8). The source population was extrapolated further offshore during the 19971998 period resulting in a larger source water population estimate, which resulted
in a smaller estimate of PS and a smaller estimate of PM.

Results for Other Taxa
Modeling results for the other taxa selected for detailed assessment
showed that, similar to the results for MBPP, demographic models could only be
used for half of the fishes analyzed (Table 3-18). There was a large variation in
the demographic model results among taxa that was not necessarily reflective of
the differences in entrainment estimates. This was the result of the large variation
in life history among the fishes analyzed. For example, although the entrainment

79
E-85

Appendix E

Guidance Documents for Assessing Entrainment

estimates for Pacific sardine and blue rockfish were similar the demographic
model results were different by greater than two orders of magnitude.
Table 3-16. Estimates used in calculating empirical transport model (ETM) estimates
of proportional entrainment (PE) for kelp, gopher, and black-and-yellow (KGB)
rockfish complex for Diablo Canyon Power Plant from monthly surveys conducted for
two periods A) July 1997 through June 1998, and B) July 1998 through June 1999.
The larval duration used in the calculations was 16.4 days. More detailed data used
in the calculations are presented in Appendices E and F.
A) July 1997 – June 1998
Survey Date

PEi

21-Jul-97
25-Aug-97
29-Sep-97
20-Oct-97
17-Nov-97
10-Dec-97
22-Jan-98
26-Feb-98
18-Mar-98
15-Apr-98
18-May-98
8-Jun-98

0.0107
0
0
0
0
0
0.0008
0.0021
0.0587
0.0076
0.0036
0.0353
0.0167

PEi Std.
Error

fi

fi Std.
Error

0.0151
0
0
0
0
0
0.0009
0.0013
0.0297
0.0035
0.0008
0.0084
Sum =

0.0004
0
0
0
0
0.0003
0.0121
0.0180
0.0279
0.1732
0.6384
0.1297
1.00000

0.0004
0
0
0
0
0.0003
0.0053
0.0038
0.0050
0.0214
0.0334
0.0165

PEi Std.
Error

fi

fi Std.
Error
0.0011
0
0
0
0
0
0.0053
0.0045
0.0108
0.0328
0.0456
0.0509

B) July 1998 – June 1999

Survey Date

PEi

21-Jul-98
26-Aug-98
16-Sep-98
6-Oct-98
11-Nov-98
9-Dec-98
12-Jan-99
3-Feb-99
17-Mar-99
14-Apr-99
24-May-99
23-Jun-99

0.0033
0
0
0
0
0
0
0.0005
0.0327
0.0137
0.0115
0.0170

0.0035
0
0
0
0
0
0
0.0005
0.0198
0.0075
0.0026
0.0125

0.0035
0
0
0
0
0
0.0240
0.0243
0.0809
0.1906
0.5926
0.0841

0.0131

Sum =

1.00000
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Table 3-17. Onshore and alongshore current meter displacement used in estimating
proportion of source water sampled (PS) from monthly surveys conducted for two periods
A) July 1997 through June 1998, and B) July 1998 through June 1999 for kelp, gopher,
and black-and-yellow (KGB) rockfish complex at the Diablo Canyon Power Plant. More
detailed data included in Appendices E and F.
A) July 1997 – June 1998
Cumulative
Alongshore
Displacement
Survey Date
(m)
21-Jul-97
31,300
25-Aug-97
−
29-Sep-97
−
20-Oct-97
−
17-Nov-97
−
10-Dec-97
146,000
22-Jan-98
120,000
26-Feb-98
33,700
18-Mar-98
181,000
15-Apr-98
76,100
18-May-98
67,100
8-Jun-98
111,000

Onshore
Estimated
Current
Offshore Extent
Displacement of Source Water Offshore
(m)
(m)
PS
4,820
4,820
0.0153
−
−
−
−
−
−
−
−
−
−
−
−
31,600
31,600
0.0000
23,400
23,400
0.0020
8,710
8,710
0.0693
12,400
12,400
0.0090
12,800
12,800
0.0404
19,900
19,900
0.0334
5,670
5,670
0.0761
Average =

0.0307

Alongshore
PS
0.5545
−
−
−
−
0.1189
0.1443
0.5152
0.0960
0.2282
0.2589
0.1559
0.2590

B) July 1998 - June 1998

Survey Date
21-Jul-98
26-Aug-98
16-Sep-98
6-Oct-98
11-Nov-98
9-Dec-98
12-Jan-99
3-Feb-99
17-Mar-99
14-Apr-99
24-May-99
23-Jun-99

Cumulative
Alongshore
Displacement
(m)
76,300
−
−
−
−
−
46,200
81,900
36,900
163,000
180,000
158,000

Onshore
Estimated
Current
Offshore Extent
Displacement of Source Water Offshore
(m)
(m)
PS
Alongshore PS
11,100
3,010
0.2278
0.2278
−
−
−
−
−
−
−
−
−
−
−
−
−
−
−
−
−
−
−
−
24,100
3,010
0.3755
0.3755
19,700
3,010
0.2122
0.2122
8,540
4,170
0.4334
0.4709
10,200
8,000
0.0636
0.1068
21,800
21,000
0.0251
0.0967
5,970
4,380
0.0986
0.1100
Average =

0.2052

0.2286
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The fishes analyzed were separated into three groups based on their adult
distributions: fishes that were widely distributed over large oceanic areas
included northern anchovy and Pacific sardine, fishes that were primarily
distributed in the shallow nearshore included smoothhead sculpin (Orthonopias
triacis), monkeyface prickleback (Cebidichthys violaceus), and clinid kelpfishes
(Gibbonsia spp.), and the rest of the fishes that were primarily nearshore, but
could be found in deeper subtidal areas. The source water population used in
calculating PS was estimated using both alongshore currents and along- and offshore extrapolation for the last group of fishes resulting in two ETM estimates for
each analysis period. Only one ETM estimate for each analysis period was made
for the other two groups depending on whether it was primarily nearshore, or
primarily offshore. The ETM estimates of PM ranged from <0.001 (0.1%) to 0.310
(31.0%) with the estimated effects being greatest for the fishes that were
distributed primarily as adults in shallow nearshore areas. These fishes such as
sculpins (Cottidae), monkeyface pricklebacks, and kelpfishes all had proportional
mortalities due to power plant entrainment of greater than 10%. The ETM
calculations were calculated using both estimates of PS for snubnose sculpin
because they occur slightly deeper as adults than the other nearshore fishes.
The results showed that the extrapolated ETM estimates were approximately
equal to the estimates using only alongshore current displacement because the
densities for this species did not increase with distance offshore. The results for
DCPP are similar to the other two studies in showing that the greatest effects
occur to fishes that primarily occupy habitats in close proximity to the intake and
do not occur at the same level in other areas of the source water.
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Table 3-18. Results of entrainment monitoring and FH, AEL, and ETM modeling for
fourteen fishes at Diablo Canyon Power Plant. The four analysis periods correspond to 1)
Oct. 1996 – Sept. 1997, 2) Oct. 1997 – Sept. 1998, 3) July 1997 – June 1998, and 4)
July 1998 – June 1999. Adjusted entrainment (EAdj-T), FH and AEL not calculated for
Analysis Period 4. Nearshore sampling of source waters began in June 1998 so ETM
estimates of proportional mortality (PM) was only calculated for Analysis Periods 3 and 4.

Taxon
Pacific
sardine
northern
anchovy
KGB
rockfish
complex
blue
rockfish
complex
painted
greenling
smoothhead
sculpin
snubnose
sculpin

cabezon

white
croaker
Monkeyface
pricklebac
k
clinid
kelpfishes
blackeye
goby

sanddabs

California
halibut

Analysi
s
Period
1.
2.
3.
4.
1.
2.
3.
4.
1.
2.
3.
4.
1.
2.
3.
4.
1.
2.
3.
4.
1.
2.
3.
4.
1.
2.
3.
4.
1.
2.
3.
4,
1.
2.
3.
4.
1.
2.
3.
4.
1.
2.
3.
4.
1.
2.
3.
4.
1.
2.
3.
4.
1.
2.
3.
4.

EAdj-T
8,470,000
22,600,000
22,600,000

FH
3,170
8,460
8,460

AEL
2,630
7,000
7,000

136,000,000
376,000,000
377,000,000

16,100
44,700
44,700

43,200
120,000
120,000

275,000,000
222,000,000
222,000,000

617
497
497

1,120
905
905

84,040,000
33,800,000
33,900,000

43
18
20

353
164
142

24,200,000
9,610,000
12,100,000

−
−
−

−
−
−

57,700,000
115,000,000
129,000,000

−
−
−

−
−
−

110,000,000
83,500,000
105,000,000

−
−
−

−
−
−

51,900,000
36,300,000
36,300,000

−
−
−

−
−
−

305,000,000
440,000,000
447,000,000

5,110
7,380
7,500

14,700
21,300
21,600

83,100,000
61,500,000
60,200,000

−
−
−

−
−
−

181,000,000
308,000,000
458,000,000

−
−
−

−
−
−

128,000,000
109,000,000
128,000,000

12,000
10,300
12,100

75,200
64,100
75,400

7,160,000
1,540,000
6,610,000

426
92
393

2,370
511
2,190

8,260,000
15,700,000
15,500,000

−
−
−

−
−
−

PM Alongshore
−
−
not calculated
not calculated
−
−
not calculated
not calculated
−
−
0.039
0.048
−
−
0.004
0.028
−
−
0.063
0.056
−
−
0.114
0.226
−
−
0.149
0.310
−
−
0.011
0.015
−
−
0.007
0.035
−
−
0.138
0.118
−
−
0.189
0.250
−
−
0.115
0.065
−
−
0.010
0.008
−
−
0.005
0.071

PM Offshore and
Alongshore
−
−
<0.001
not calculated
−
−
<0.001
<0.001
−
−
0.005
0.043
−
−
<0.001
0.002
−
−
0.051
0.043
−
−
not calculated
not calculated
−
−
0.139
0.310
−
−
0.009
0.008
−
−
<0.001
0.004
−
−
not calculated
not calculated
−
−
not calculated
not calculated
−
−
0.027
0.036
−
−
0.001
0.001
−
−
0.001
0.006
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4.0 DISCUSSION
The results from these studies demonstrate the importance of a sitespecific approach to assessing the effects of CWIS entrainment on marine
organisms. Even though Morro Bay and San Diego Bay are both tidally
influenced embayments the resulting studies, sampling, and analytical
approaches were very different. And both of these studies were dramatically
different from Diablo Canyon. The source waters determined to be affected by
entrainment were the primary factor responsible for the differences among
studies. In San Diego Bay, in the area of SBPP, the turnover in water due to tidal
exchange allowed us to treat the source water population as a closed system. A
larger number of stations was sampled in San Diego compared to Morro Bay
because of the potential for reduced exchange among the various habitats in the
San Diego source water study area. Differences in fish composition among
habitats in San Diego Bay shown by Allen (1999) were also reflected in some of
the differences in larval composition among stations. This resulted in site-specific
effects on species such as longjaw mudsuckers which had a relatively high ETM
estimate of PM at SBPP. Mudsucker larvae were not particularly abundant in the
source waters but were abundant in the SBPP intake canal which provided
excellent habitat for adults. Similarly, effects on combtooth blennies estimated
using ETM were lower than other fishes because they were more abundant in
areas of the bay that had extensive pier pilings and other structures that provide
habitat for adult blennies. The high level of site fidelity in the community
composition in south San Diego Bay was likely due to the lower tidal exchange
rates relative to an area such as Morro Bay. The results supported our decision
to sample an extensive range of habitats in south San Diego Bay.
The source water sampling in Morro Bay was less extensive than the
SBPP study, but included sampling at a nearshore station outside of the bay that
was representative of water transported into the bay on flood tides. The less
intensive sampling was justified by the large tidal exchange that results in rapid
turnover of the water in the bay relative to a large tidal embayment such as San
Diego Bay. The shallow mudflats and tidal channels in Morro Bay are drained out
through the deeper navigation channel where sampling occurred. Although this
may have resulted in under-sampling of larvae from certain fishes that could
avoid strong tidal currents, as has been shown for longjaw mudsuckers and other
species of gobies (Barlow 1963, Brothers 1975), it was probably representative
of the larvae that would be transported on outgoing tides past the plant where
they would be exposed to entrainment. The greatest CWIS effects using ETM
were estimated for combtooth blennies that occur in the piers and other
structures located near the plant. This was similar to the SBPP results for
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longjaw mudsuckers that occur in highest numbers at the entrainment station in
the intake canal. These results showed the importance of sampling all habitats
and the potential for increased impacts on species with habitats near plant
intakes. This also indicates that potential for large impacts exist when habitats
are not uniformly distributed in the source water for a CWIS and the potential for
larger effects on fishes associated with habitats that may not be abundant
throughout the source water.
The nearshore sampling area for DCPP was very extensive to represent
the range of habitats along the exposed rocky headland where the power plant is
located. The size of the sampling area was also designed to be representative of
the distance north and south that larvae could be transported by alongshore
currents over a 24 hour period to correspond with the ETM model that uses daily
estimates of conditional mortality resulting from entrainment to estimate CWISrelated mortality. This extensive sampling showed similar results to SBPP and
MBPP by estimating that the greatest CWIS effects using ETM occurred on
fishes with nearshore habitats that were disproportionately affected by
entrainment. In the ETM model species that have higher abundances in
entrainment samples results in larger PE estimates of daily conditional mortality.
We examined the relative distribution of individual species in the sampling
areas by comparing the average PE to the ratio of the cooling water to source
water volumes. For example, in SBPP the average PE for CIQ gobies was 0.012
which was very close to the volumetric ratio of 0.015. In contrast, the average PE
for longjaw mudsuckers was 0.19 which was much greater than the ratio of
cooling water to source water. Although this is potentially useful for helping to
determine the potential distribution of the larvae in the source water it may not be
a good indicator of impacts. When the PE is close to the volumetric ratio the
resulting impacts are directly dependent on the number of days that the larvae
are exposed to entrainment. Therefore, even though the average PE was much
greater for longjaw mudsuckers, the time (4 days) that they were exposed to
entrainment was much less than CIQ gobies because they were in highest
abundance in the areas directly around the CWS intake. In contrast, even though
the average PE for CIQ goby was close to the volumetric ratio, the estimated
effects of entrainment based on ETM were higher than the estimated effects on
mudsuckers (0.215 vs. 0.171) because goby larvae were estimated to be
exposed to entrainment for 23 days.
The final source water area used to adjust the PE estimates also affected
the CWIS effects estimated using ETM. The MBPP results for KGB rockfish
contrast with those for estuarine fishes such as gobies and blennies. Relative to
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fishes that are primarily estuarine inhabitants, adult KGB rockfishes are more
widely distributed resulting in larger source water body populations and reduced
entrainment effects. As a result the PE estimates were adjusted using PS to
account for the larger source water population beyond the area sampled for KGB
rockfishes. All of the results for DCPP were adjusted to account for the onshore
and alongshore currents that can transport larvae over hundreds of kilometers,
resulting in very low estimated effects for species, such as northern anchovy, that
have widely distributed source populations.
The source water sampling for all three of these studies was done to
satisfy the requirements of the ETM. Source water sampling would not have
been required if the assessments were done using only more traditional
demographic modeling approaches. The source water sampling was necessary
because the ETM directly links mortality to a source population. As a
consequence, the habitat occupied by that source population can be described
and ecosystem losses can be mitigated. The area of production foregone (APF)
is one approach for estimating the amount of habitat that would need to be
replaced to compensate for the larval production lost due to entrainment.
Area of Production Foregone (APF) models can be used to understand
the scale of loss resulting from an impact and the extent of mitigation that could
yield compensation for the loss. It is based on the idea that losses from
environmental impacts can usually only be estimated from a group of species
and that the true impact results from the sum of direct and indirect losses
attributable to the impact. The use of APF allows for the estimation of both the
direct and indirect consequences of an impact and provides a currency (i.e.,
habitat acreage) that may be useful for understanding the extent of
compensation required to offset an impact.
Probably the most controversial issue in APF assessment is how it treats
the few taxa actually analyzed in the assessment. In most assessments,
including Habitat Replacement Cost (HRC) (Strange et al. 2002), estimates of
loss of taxa are implicitly considered to be without error. In APF, each estimate is
considered to be prone to (sometimes) massive error (indeed, estimates of
confidence intervals in ETM calculations often cross through zero). In APF
models the assumption is that each taxon represent a sample and that the mean
of the samples is representative of the true loss rate. For example, assume 5
taxa and the ETM calculations indicate that for an estuarine system of 2000
acres the loss rates for the 5 taxa are 5, 10, 3, 22 and 15 percent. In APF the
estimate of loss would be the average of the 5 values or 11 percent. Because
APF considers taxa to be simply independent replicates useful for calculating the
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expected impact, the choice of taxa for analysis may differ from HRC
assessments. In APF the concern is more that each taxon is representative of
other taxa that are either unsampled (most invertebrates, plants and
holoplankton) or not analyzed (the vast majority of fish). In APF, the average loss
across taxa then represents the average loss across all entrained organisms.
This is a fundamental difference between APF and economic based models like
HRC. The underlying statistical-philosophic basis of APF addresses one of the
most problematic issues in impact estimation: the typical inability to estimate
impact for unevaluated taxa.
In APF, the next step is to take the average ETM loss rate and turn it into
an ecological currency, which then can be used to understand the impact and
form a basis for mitigation. This can be quite a simple step. Loss is turned into
habitat from which production is foregone. This is calculated as the area of
habitat that would need to be added to the system to make up the lost resources.
In the example above, the estimate was that 11% of organisms at risk in a 2000acre estuary were lost to entrainment. The estimate of APF then would simply be
2,000 acres x 11% or 220 acres. Therefore the creation of 220 acres of new
estuarine habitat would compensate for the losses due to entrainment. This does
not mean that all biological resources were lost from an area of 220 acres, which
is a common misunderstanding. Instead it means that if 220 acres of new habitat
were created then all losses, calculated and not calculated, would likely be
compensated for. Here again is an important feature of APF. The currency of
impact (acres needed to compensate) includes all impacts, even indirect ones.
One common criticism of the approach of focusing more detailed analysis to only
a limited number of taxa is that not only are other taxa directly affected by
entrainment not assessed, but that there is also no provision for estimation of
indirect impacts (often food web considerations). APF addresses this concern by
expressing impact in terms of habitat and assuming that indirect impacts are
addressed by the complete compensation of all directly lost resources.
In the given example, APF would predict that the creation of 220 acres of
new habitat would compensate for all impacts due to entrainment. What sort of
habitat should be created? Again the statistical-philosophic basis of APF
contributes to the answer. Because taxa in APF are simply independent
replicates that yield a mean loss rate, habitat is not directed by taxa. Instead the
approach assumes that habitat should be created that represents the habitat for
the populations at risk. If the habitat in the estuary was 60% subtidal eelgrass
beds, 15% mudflats and 25% vegetated intertidal marsh, then these same
percentages should be maintained in the created habitat. Doing so would ensure
that impacts on all affected taxa would be addressed.
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The logic of the example would seem to imply that this methodology would
only be useful if there were habitat creation opportunities. However even if there
are not local opportunities, the approach is useful for other reasons:
1) Opportunities may exist in other locations (such as another nearby
estuary);
2) Area of Production Foregone can be useful in understanding the scale and
relative importance of the impact, which helps with permitting decisions,
and in establishing a cost-basis for the impact; and
3) Often there are alternative mitigation strategies that could be implemented
whose scale would be determined by APF. An example would be the size
of the creation of an artificial reef or the area of a marine reserve
designated as mitigation for entrainment losses.
In the most general model APF is estimated from the product of PM and
the source water area for each taxa analyzed. In the example above the source
water area was the same for all taxa as it was the area of the estuary. Clearly,
the approach becomes more difficult on the open coast where the source water
areas differ across taxa. The task is simplified by the proportional relationship
between PM and the size of the source water population used in calculating PS.
As the size of the source water area increases relative to the sampling area, PS
decreases resulting in a proportional decrease in PM. If the habitat in the larger
source water can be assumed to be distributed in the same relative proportions
as the area sampled then you only need to use the areas of various habitats in
the sampled area to estimate APF by using the uncorrected PM. This greatly
simplifies the application of APF and also reduces the need to rely on limited
current data information to extrapolate beyond the areas sampled. In practice,
when many taxa are impacted, each having varying habitat requirements, APF
estimation becomes a matter of restoration using an estimate such as
N

1

i =1

Si

∑P

PMi

N

,

for I = 1 to N taxa.
One of the advantages of the ETM model over more traditional
demographic approaches towards CWIS assessment is the reduced need for life
history data. As the results show, the necessary life history information on
reproduction and age-specific mortality for the FH and AEL models was only
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available for a limited number of fishes. The life history information was collected
from data in the scientific literature, but the level of uncertainty surrounding
published demographic parameters was rarely reported. The likelihood is that the
uncertainty associated with the information was very large. This needs to be
considered when interpreting results from FH and AEL models, because the
accuracy of estimated entrainment effects will depend on the accuracy of agespecific mortality and fecundity estimates. This limits the utility of these modeling
approaches especially on the Pacific coast of California where fishes in highest
abundance in entrainment samples are small, forage species with limited life
history information. We were fortunate that the work of Brothers (1975) provided
us with demographic information on CIQ gobies, the most abundant larvae
collected in two of the studies.
Unlike demographic models the only life history information required by
ETM, which it shares with FH and AEL, is an estimate of the duration of the
period of time the larvae are vulnerable to entrainment, estimated in these
studies by the age of the larvae entrained. This was estimated in our studies
using larval lengths measured from the samples and larval growth rates obtained
or derived from the scientific literature. The average length was used to estimate
the average age at entrainment (average length – length at 1st percentile) and the
maximum length based on the length at the 99th percentile was used to estimate
the maximum number of days that the larvae were exposed to entrainment. It is
possible that these estimates were biased. Other reported data (e.g., Moser
1996) for various species suggested that hatching lengths could be either smaller
or larger than the size estimated from the samples, and indicated that the
smallest observed larvae represented either natural variation in hatch lengths
within the population or shrinkage following preservation (Theilacker 1980). The
possibility remains that all larvae from the observed minimum length to the
greatest reported hatching length (or to some other size) could have just
hatched, leading to overestimation of larval age.
The extensive weekly sampling at DCPP over more than two years
resulted in measurements of almost 10,000 KGB rockfish larvae from
entrainment samples. Despite this large data set, we did not have a high level of
confidence that these data necessarily provided a more accurate estimate of size
at extrusion. The reported size of KGB rockfish at extrusion is 4.0-5.5 mm (Moser
1996) indicating that the average size at entrainment, 4.2 mm, could be a more
accurate minimum size for estimating age at entrainment than the much smaller
value used in the calculations. Although the minimum and average sizes were
different than reported in the literature this shouldn’t present a problem in
estimating the number of days of exposure to entrainment as long as the growth
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rate used in the calculations is valid for that size of larvae. The uncertainty
regarding the estimation of the period of exposure to entrainment has resulted in
reporting of ETM results using larval durations based on the mean and maximum
lengths at MBPP and DCPP. This uncertainty can easily be resolved by aging
entrained larvae using otoliths. Removing the uncertainty associated with the age
of the entrained larvae may justify the additional costs associated with this
approach.
The duration that larvae may be subject to entrainment is affected by
growth and behavior of the larvae, but also by the hydrodynamic characteristics
of the source waters. In closed systems such as south San Diego Bay or
freshwater lakes biological factors are probably more important than
hydrodynamic factors. In open systems both biological and physical factors affect
the length of time that larvae are subject to entrainment. For power plants located
in coastal areas, such as DCPP, the effects of currents and larval growth both
need to be considered in determining the size of the source population potentially
affected by entrainment, but in estuarine areas such as Morro Bay hydrodynamic
forces have a much greater effect on exposure to entrainment. The large tidal
exchange ratio in Morro Bay results in huge exports of larvae out of the bay and
into nearshore waters. Brothers (1975) showed that tidal exchange in Mission
Bay, California resulted in much higher larval mortality rates than his calculated
values for CIQ gobies. He hypothesized that larval behavior similar to that
observed in longjaw mudsucker (Barlow 1963) resulted in the higher observed
survival rates. Barlow described that longjaw mudsucker post-larvae are found
close to the bottom. The location of MBPP near the harbor entrance of Morro Bay
probably results in reduced effects on estuarine fish populations because the
large majority of entrained larvae would be exported out to sea. The source water
calculations for MBPP did not account for the strong effects of tidal exchange on
entrainment exposure which was used to argue that mean larval lengths should
have been used in calculating larval exposure to entrainment instead of the
length of the 99th percentile. More sophisticated models incorporating
hydrodynamic factors should be considered for estuarine systems similar to
Morro Bay where hydrodynamic forces strongly affect the period of time that
larvae are exposed to entrainment. This could have been done by increasing the
source water volume to account for tidal outflow which transport larvae out of the
bay into the ocean over the same number of days that the larvae are exposed to
entrainment. This would also require that the nearshore area be included in the
calculation of the source water population estimate because the larvae
transported out of the bay would still be subject to entrainment.
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The sampling frequency may be another source of bias associated with
our estimate of the age of the larvae being entrained. The potential for biased
sampling would be more prevalent in fishes that do not have prolonged spawning
periods such as KGB rockfishes or on the East Coast where spawning occurs
more seasonally. It would be less of a potential problem in fishes such as CIQ
goby that have larvae that are present almost year-round. Entrainment sampling
occurring on a monthly or less frequent basis could miss certain periods when
certain age classes are present. Although more frequent sampling may not be
required in the source water this may argue for more frequent weekly or biweekly entrainment sampling.
The frequency for source water sampling also needs to be considered for
species with limited spawning periods. This should be one of the considerations
in selecting taxa for detailed assessment since species with limited spawning
periods will have few estimates of PE decreasing the confidence in the ETM
estimates for those taxa. Unfortunately, the current sampling approach may also
result in the selection of taxa that have prolonged spawning durations. This can
be avoided if the period of spawning for important taxa can be accounted for in
the study design.
In an entrainment assessment being prepared for the Potrero Power Plant
in San Francisco Bay, the source water sampling frequency was increased
during the spawning season for Pacific herring (Clupea pallasii) which was
identified as an important species during the study design (Tenera
Environmental, unpublished data). If this is not accounted for in the sampling and
selection of species for analysis it may result in biased estimates for certain
species. This is especially problematical if a species is collected relatively
infrequently and in low numbers, but is included in the assessment because of its
commercial or recreational value. Examples from these studies include Pacific
herring at MBPP and California halibut (Paralichthys californicus) at DCPP. Both
of these fishes represented less than 1.0% of the total larvae collected during
entrainment sampling but were included in the assessments (Tables 2-4, 3-6,
and 3-12). In both cases the results of the demographic modeling were important
in placing the results for these species in context. In the case of Pacific herring at
MBPP the ETM estimate of entrainment mortality of 16% represented the
estimated loss of 532 adults calculated using the FH method (Table 3-11). No
demographic estimates were available for California halibut at DCPP (Table 318). This problem did not occur at SBPP where the assessment was limited to
the most abundant fishes regardless of their commercial or recreational value.
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The approach used at SBPP for selecting taxa for analysis is acceptable if
the taxa used in the assessment represent the range of habitats and fishes found
in the source water potentially impacted by entrainment. If the list of taxa
represent a reasonable sample from the fishes in the source water then the PM
estimates for the fishes can be averaged to obtain an estimate of the expected
entrainment impacts on other fish and invertebrate larvae, zooplankton, and
phytoplankton not included in the assessment. As the examples in the previous
paragraph demonstrate, no single estimate of PM may be particularly reliable,
and therefore the use of the average PM may be more appropriate as a estimator
of average losses to the population. As previously discussed, the average value
can be also used in calculating APF estimates for scaling restoration projects that
could be used to compensate for entrainment losses.
Using averages for APF does not imply that there is an average mortality
within the area estimated by the APF, but rather that averages are useful for
estimating the amount of habitat affected. In order to view mortality spatially, it
may be useful to allocate the mortality estimate over the area of the source
population. A first approximation would be to allocate mortality in a linear or
Gaussian fashion across the range of the source population. This was the
approach used to estimate the cumulative effects of CWIS at all of the power
plants in southern California (MBC and Tenera 2005). In this way mortality is
equal to zero at the periphery of the source population, the furthest distances
from the power plant intake. In addition, the source population is subject to
stochastic and variable deterministic processes with a result of a changing
source population area. Using current measurements, and numerical or physical
modeling can be used to make further refinements.
The simple volumetric approach for estimating cumulative effects (MBC
and Tenera 2005) can be expanded using more accurate estimates of PM for a
range of species. This would involve combining source water population,
oceanographic, and hydrographic data from individual power plants. Cumulative
effects result when the source water populations for the various power plants
overlap. The ETM is easily adjusted to calculate cumulative effects by expanding
the estimates of the source water and entrainment populations (Eq. 18) to
include all of the power plants being considered.
The time period that larvae are exposed to entrainment needs to be
adjusted for fishes with planktonic egg stages. This was not considered in these
studies because the fishes analyzed for entrainment effects were mostly species
that did not have a planktonic egg stage. Therefore the durations used in the
ETM modeling for anchovies, croakers, and flatfishes should have been
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increased by the average number of days that the eggs for these fishes were
potentially exposed to entrainment. Since it would not be feasible to age eggs
collected from entrainment samples this adjustment would need to rely on
estimates of egg duration from the scientific literature. This requires the
assumption that the estimate of PE applies to both egg and larval stages and that
mortality on passage through the cooling system is 100% for both egg and larval
stages. If there is concern that egg stages are less abundant in the source
waters than larval stages, separate PE estimates could be calculated for egg and
larval stages using an approach similar to the original ETM concept presented by
Boreman et al. (1978 and 1981) which conceptualized an ETM model
incorporating separate PE estimates and durations for each life stage. This
approach will be difficult to implement for most fishes because fish eggs can only
be identified for a few species on the west coast. Therefore, the most
conservative approach would be to assume that fish eggs are entrained in the
same relative proportions as fish larvae and account for the egg planktonic
duration in the assessment models. For organisms with available life history
information, estimates of larval and egg survival can be used to estimate the
number of eggs that would have been entrained from abundances of larvae in
the samples.
One often proposed method to estimate egg entrainment is to assume a
1:1 eggs to larvae entrainment ratio. However, egg mortality may be significantly
different than larval mortality. For example, the estimates of instantaneous
natural mortality (M) rates for northern anchovy were 0.191 d-1 for eggs and
0.114 d-1 for larvae. One million eggs would become 512,477 larvae at the end of
3.5 days, the estimated duration of entrainment for eggs. At the end of a larval
duration of 70 days, there would be 175 fish assuming negative exponential
survival. The assumption of exponential survival and stable age distribution of
eggs and larvae over the 3.5 and 70 day periods can be used to estimate the
numbers of all ages by integration as follows:
t

N = N e −Mt dt =

∫
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Separate integration of eggs and larvae results in a 0.568:1 estimated
entrainment ratio of eggs to larvae, thus showing a higher risk to larvae due to
the prolonged susceptibility.
The focus of our discussion on ETM results reflects our belief that entrainment
effects from CWIS are best assessed using this approach. Although
we focus on ETM, the multiple modeling approaches used in these studies was
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valuable for several reasons. First of all, the demographic models provide
valuable context for assessing effects on commercially and recreationally
valuable species that also allows for comparison with ETM. For example, DCPP
estimates of AEL for KGB rockfishes were compared to harvest data assuming
100% catchability of adult equivalents and assuming no compensatory mortality.
These assumptions likely result in overestimating fishery values (e.g., price per
kilogram). Given these conditions, an estimated economic loss to the local
fishery could be based on an average weight of 1.0 kg for a 3-yr old KGB rockfish
recruiting to the live-fish fishery. The annual average AEL estimate of 1,013
rockfishes translates to a potential direct economic loss of $7,749 based on the
average price of $7.65/kg. This value represented approximately 2% of the exvessel revenue attributed to KGB complex rockfishes landed at ports in the Morro
Bay area in 1999 (PSMFC PacFin Database). Similar conversions to fishery
value can be performed using FH estimates.
This type of conversion also allows for indirect comparison of demographic
model results with ETM by similar conversion of ETM losses into fishery value. To
continue our example using the DCPP results for KGB rockfishes, we assumed
that the probable effect of entrainment losses at DCPP on fisheries was likely
localized to the ports within the Morro Bay area since most fishes in this complex
demonstrate high site fidelity (Lea et al. 1999). In addition, extension of effects
based on alongshore currents and larval duration indicate
that the area potentially affected was only three to seven times the size of the
nearshore sampling area, which was likely within the range of fishers from either
Port San Luis or Morro Bay. The estimate of entrainment mortality (PM) was
between 4–5% for this area. Applying this range of proportional reduction to the
local catch from the Morro Bay area in 1999 yielded estimated dollar losses to
the Morro Bay area fishery of approximately $20,000. In this example the fishery
value estimates using ETM and AEL are reasonably close. The same type of
indirect comparison could be done for species without any fishery value by
converting ETM estimates of PM to APF. The estimate of APF could be used with
data on abundances to obtain estimates of adult populations that could be
compared with demographic model results.
The demographic modeling approaches and conversions to fishery value
using either demographic or ETM model results ignore any potential effects of
compensation. We took this approach because there remain conflicting opinions
whether larval mortality is compensated in some fashion. One side of the
argument is that if compensation occurs, the estimates of FH, AEL and PM will
overestimate the number of adults lost and ecosystem losses (Saila et al. 1997).
The response is that it is difficult to determine if compensation occurs at all (Rose
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et al. 2001, Nisbet et al. 1996). Additionally, if population mortality is density
independent or weakly dependent, then the recruited population size will
fluctuate in response to either changes in larval abundances or mortality. In the
case of large density dependent mortality, little change due to changes in
recruitment might be observed in local population sizes (Cayley et al. 1996).
Field experiments on west coast species of fishes have been equivocal (e.g.
Stephens et al. 1986) and recent studies on bocaccio (Sebastes paucispinis)
showed no evidence of compensation in the stock-recruitment relationship
(Tolimieri and Levin 2005). Currently, the USEPA and the California Energy
Commission consider that compensation does not reduce impacts from
entrainment and impingement on adult populations.
Results from demographic models are also necessary for combining
estimates from entrainment and impingement unless independent data on adult
fish populations are available for comparison with impingement losses.
Impingement studies are designed to collect data on juveniles and adult fishes
that are used to develop estimates of annual impingement. An AEL model is then
used to extrapolate the number of impinged fishes either backward or forward to
the numbers of adults of a certain age. By using the average age of
reproductively mature females in the extrapolation these results can be combined
with FH or AEL entrainment estimates to obtain estimates of the combined
effects of impingement and entrainment. This approach assumes that the FH and
AEL entrainment estimates are extrapolated to the same age used in the
impingement estimates. Combined assessments can only be done on the few
fishes with life history data available for estimating FH, AEL or one of the other
demographic models. Fortunately, the total impingement losses at these three
plants were relatively low due to the CWIS designs and species with the highest
impingement estimates were not entrained in high abundances (Tenera
Environmental 2000, 2001, 2004). This is not always the case and combining
impingement and entrainment estimates into comprehensive CWIS assessments
remains problematic for most species due to incomplete life history data.
Another approach for combining results from impingement and
entrainment would involve using the numbers of impinged individuals for a
species to estimate the relative losses to the population. The impingement
mortality and entrainment mortality rate estimated by ETM can be converted to
survival and multiplied to estimate cumulative CWIS effects. This approach
involves the assumption that there is no compensatory mechanisms acting on
the population between larval and adult stages such that entrainment losses
estimated by ETM represent losses to the adult population. It also assumes that
impingement and entrainment losses apply to the same stock. Although this is
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reasonable for a closed system such as south San Diego Bay, it would be much
more difficult in an open system. In addition, there are few species with adequate
data on adult stocks that could be used in this approach.
Finally, demographic model results provide a direct comparison with ETM
results for both fishery and non-fishery species. It is obviously preferable to
present data as both percentages relative to a source population using ETM and
as absolute numbers of fishes using one or both demographic models. This helps
ensure that PM estimates are properly interpreted and instances where a large
PM that equates to only a few adults fishes are not misinterpreted. Ensuring the
species included in the assessment were adequately sampled is the best way to
avoid this type of problem. Unfortunately, these types of comparison are only
possible for the limited number of fishes on the west coast with published life
history data. This approach is also complicated by the uncertainty related to the
levels of any compensatory, depensatory, or behavioral mechanisms that may
have been operating on the subject populations when the life history data were
collected. The availability and uncertainty associated with life history information
continue to be the greatest limitations to the use of demographic models for
CWIS assessment.
Despite these limitations, the USEPA made extensive use of demographic
models in the assessments used in the rule making for 316(b). This was
necessary because of the need to determine the economic costs associated with
implementing certain technologies that could be used to help meet performance
standards for impingement (80-95%) and entrainment (60-90%) reduction
mandated in the new 316(b) rule. These methods will continue to be used due to
the availability of an option for site-specific compliance. This option involves a
cost-benefit analysis that compares the costs of technological or operational
measures for achieving the performance standards against environmental
benefits calculated using benefits valuation methods. As a result of this
requirement there is active research being done to increase the availability of life
history data for Pacific coast fishes.

4.1 GUIDELINES FOR ENTRAINMENT IMPACT ASSESSMENT
The three studies presented in this paper make it clear that it is not
feasible to use a prescriptive approach to entrainment assessment design.
Based on our experiences with these and other studies, we provide some
general considerations that might be helpful in the design, sampling, and analysis
of entrainment impact assessments. These comments are presented in the
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hopes that others may benefit from our experiences in conducting CWIS
entrainment assessments.

Considerations for Study Design
1. Determine potential species that could be affected by entrainment using
historical data on entrainment for the power plant, if available, and data
from surrounding waters. Insure that sampling will account for any
endangered, threatened, or other listed species that could potentially be
affected by entrainment.
2. Determine the source water areas potentially affected by entrainment
including the distribution of habitats that might be differentially affected by
CWIS entrainment. Different habitats may require use of different
sampling gear and methods.
3. We have used oblique tows with bongo and wheeled bongo frames that
sample the entire water column for both entrainment and source water
because the intake structures for these plants were assumed to withdraw
water from the entire water column. Power plants with intakes that
withdraw water from a discrete depth in the water column may require the
use of pumps or closing nets for entrainment sampling at discrete water
depths where water withdrawal occurs. Hydrodynamic studies should be
done to verify the intake flow field for sampling at discrete depths. We
have not used pumps to sample inside of power plant cooling water
systems because of potential bias due to predation by biofouling
organisms.
4. Determine appropriate sampling frequency based on species composition
and important species that might have short spawning seasons. This
could include adjusting sampling frequency seasonally based on presence
of certain species. Sampling of entrainment can be done more frequently
than source water sampling to provide more accurate estimates of length
frequencies of entrained larvae and may also be desirable to provide more
accurate estimates for calculating baseline conditions for compliance with
new 316(b) rules.
5. These studies were generally conducted over a one-year period except in
the case of DCPP where one of the strongest ENSO events of that
century occurred during the first year of sampling. The relative effects of
entrainment estimated by the ETM model should be much less subject to
interannual variation than absolute estimates using FH, AEL or other
demographic models. Therefore if source water sampling is done in
conjunction with entrainment sampling one year is a reasonable period of
sampling for these studies.
6. Use hydrodynamics of source waters to determine appropriate sampling
area. In a closed system this may be the entire source water. In an open
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system, ocean or tidal currents should be used to determine the
appropriate sampling area for estimating daily entrainment mortality (PE)
for the larger source water population.
Ad hoc rule 1: Since PE is estimated as a daily mortality the sampling area
should include the area potentially affected during a 24 h period. This area
is a pragmatic way to arrive at a first stage estimate of daily mortality and
hence survival. The use of a current meter positioned near the intake but
outside the influence of its flow allows the estimation of advection in the
nearby source water. The current meter approach can be combined with
estimates of larval dispersion (Largier 2003) for an understanding of the
magnitude of source water population affected.
Ad hoc rule 2: The PE is applied to a larger source population that is
potentially affected in the time period of a larval duration. (Another option
would be to use the range of the stock.) In an open system, the estimation
of PM includes extrapolating the population of the sampling area to the
larger source water population over a larval duration. It is difficult to say
that the single current meter accurately reflects the advection of the
source water population to the intake. In addition, a single current meter
says very little about diffusion processes. Be sure that appropriate
physical data are collected during the study to model hydrodynamics and
determine size of source population.
7. The uncertainties associated with estimating larval durations, and
hydrodynamics used in estimating the size of the source water populations
make estimating variance for ETM problematic. One approach we have
used is to base the variance calculations solely on the sampling variances
used in estimating the variance of PE. A similar approach would use the
CV from the source water sampling (which includes both entrainment and
source water data) to estimate the variance for ETM or use a Monte Carlo
approach using the upper and lower confidence limit values for the PE
values. These approaches have been considered because of the large
unrealistic error terms derived using the Delta method that incorporates all
of the multiple intercorrelated sources of error in the model.

Considerations for Sampling and Processing
1. We have used sample volumes of 30-60 m3 per sample for these and
other studies but this volume should be adjusted for the larval
concentrations in the source waters. The appropriate sample volume is
best determined by preliminary sampling using the gear proposed for the
study.
2. Be sure that mesh size used for net sampling is appropriate for taxa that
might be the focus of detailed analysis. We have used 335 µm mesh nets
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because we have observed fish larvae being extruded through 505 µm
mesh nets. Much smaller sized mesh would be needed to sample
invertebrate larvae effectively.
3. Although we generally combine the subsamples from the two bongo nets
for analysis, preserving one of them directly in 70-80% ethanol allows for
genetic analyses to be conducted and analysis of otoliths to determine
age and growth rates. Larval fishes are generally easier to identify when
initially preserved in 5-10% formalin.
4. If ageing using larval otoliths is not done, be sure that length frequencies
measured from entrainment samples are realistic based on available life
history. We applied general rules for using the length data for determining
mean, minimum, and maximum ages, but would recommend developing
criteria based on the length frequency distribution for each species.
5. Be sure to account for egg stages that would be subject to entrainment if
fish eggs are not sorted and identified from the samples.

Considerations for Analysis
1. Use multiple modeling approaches to validate results and provide
additional data for determining effects at the adult population level.
2. Similar to the approach of using multiple models to provide additional data
for determining effects at the adult population level, the ETM results can
be converted into another currency using APF. This approach is probably
most appropriate for scaling restoration projects that could be used to help
offset losses due to entrainment.
3. Although FH and AEL models can be hindcast or extrapolated to the same
age they will not necessarily provide the same estimate unless the data
used in the two models are derived from a life table assuming a stable age
distribution.
4. FH and AEL are estimates of the number of adults at a specific age. To
estimate the number of adult females in the population, NF, the average
fecundity can be used instead of TLF. The AEL analog is extrapolation to
all adult fish ages - AEL'. A comparison can be made using the relation
AEL'=2NF. This age of entry into the adult population may need to be
adjusted to the average age of fishery catch if comparisons are being
made with fishery data. The use of AEL and FH (Horst 1975 and
Goodyear 1978), aligning at fishery age, is one method of estimating
losses in terms of adult animals.
5. Another estimate would use production foregone or total biomass that
would have been produced by entrained or impinged animals, had they
not been entrained or impinged (Rago 1984). Production foregone
includes all biomass lost through all forms of mortality had the animals
survived entrainment or impingement. This measure is most often used for
forage species and represents ecosystem losses, e.g. to other trophic
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levels. Age-1 equivalent loss is a measure similar to AEL and FH that is
most commonly used for harvested species. The USEPA (2002) used
age-1 equivalents to evaluate power plant losses “because methods are
unavailable for valuing fish eggs and larvae.” They conservatively
estimated fish landings value using the number of age-1 individuals, as
the average fishery age is older in most cases. However the USEPA
believed the method may underestimate the true value of reducing
impingement and entrainment because life history data were not available
for most species. If survival rates from the age of entrainment until
adulthood are accurate, FH and AEL underestimate the numbers of lost
adults because they are extrapolated to a single age, e.g. age of maturity
in the case of FH. An improved approach to FH will be to use the average
annual fecundity to estimate the equivalent number of females NF
removed from the standing stock of adults. Similarly, AEL can be
extrapolated to all adult ages and summed to estimate the number of adult
equivalents AEL' and these measures can then be compared with fishery
losses. However, the accuracy of these kinds of estimates is subject to the
accuracy of the underlying survival and fecundity estimates.
6. Another estimate of the number of equivalent adults lost by larval
entrainment is to use the mortality estimate from the ETM procedure and
apply it to a survey of the standing stock. This accuracy of this estimate is
subject to the accuracy of the estimate of the source population affected.
This method may result in improvements when there is little confidence in
survival estimates or when there is conjecture about compensatory
processes that may negate the underlying models of AEL and FH.

4.2 CONCLUSION
As should be clear from this report, we feel that CWIS impacts are best
evaluated using empirically based source water body information and the ETM
model, and not using demographic models based on life history information
derived from various sources with varying, or unknown, levels of confidence.
Although demographic models are useful for providing context for ETM estimates
there is no reason to base an assessment solely on demographic modeling
results with the availability of approaches such as the ETM that provide
estimates based on empirically derived estimates. In contrast to demographic
models, uncertainty associated with ETM model estimates can be controlled
through changes to the sampling design for the entrainment and source water
sampling. The CEC and CCC have all required the ETM approach in recent
studies. Hopefully the information in this paper will assist others in the design and
analysis of CWIS assessments that meet the requirements of both 316(b) and
regulatory requirements of other agencies.
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APPENDIX A
VARIANCE EQUATIONS FOR IMPACT ASSESSMENT MODELS

A1. Fecundity Hindcasting (FH)
The variance of FH was approximated by the Delta method (Appendix E2) (Seber
1982):
Var (FH ) = (FH)

2

n
⎡
⎛Var ( AL ) + Var ( AM ) ⎞ ⎤
2
2
2
⎜CV (E T ) + ∑ CV (S j ) + CV (F) + ⎜
⎜⎜
(AL − Am ) 2
j =1
⎝
⎠ ⎦⎜
⎣⎜

where
CV(ET )= CV of estimated entrainment,
CV(S j ) = CV of estimated survival of eggs and larvae up to entrainment,
CV(F ) = CV of estimated average annual fecundity,
AM = age at maturation, and
AL = age at maturity.

The behavior of the estimator for FH appears log-linear, suggesting that an approximate
confidence interval can be based on the assumptions that ln(FH) is normally distributed
and uses the pivotal quantity
Z=

lnFH − ln FH
Var (FH)
FH 2

.

A 90% confidence interval for FH was estimated by solving for FH and setting Z equal to
+/-1.645, i.e.
FH ⋅ e

−1.645

Var ( FH )
FH

2

to

FH ⋅ e

+1.645

Var ( FH )
FH

2

.
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A2. Adult Equivalent Loss (AEL)
The AEL approach uses estimates of the abundance of entrained or impinged
organisms to forecast the loss of equivalent numbers of adults. Starting with the number
of age class j larvae entrained (Ej), it is conceptually easy to convert these numbers to
an equivalent number of adults lost (AEL) at some specified age class from the formula:
n

AEL = ∑ E j S j ,
j =1

where
n = number of age classes,
E j = estimated number of larvae lost in age class j, and
S j = survival rate for the jth age class to adulthood (Goodyear 1978).

Age-specific survival rates from larval stage to recruitment into the fishery (through
juvenile and early adult stages) must be included in this assessment method. For some
commercial species, survival rates are known for adults in the fishery; but for most
species, age-specific larval survivorship has not been well described.
Survivorship to recruitment, to an adult age, was apportioned into several age stages,
and AEL was calculated using the total entrainment as
AEL = ET

n

∏S
j =1

j

,

where
n = number of age classes from entrainment to recruitment and
S j = survival rate from the beginning to end of the jth age class.

The variance of AEL can be estimated using a Taylor series approximation (Delta
method of Seber 1982) as
n
⎞
Var (AEL) = AEL2 ⎛⎜ CV 2 (ET ) + ∑CV 2 (S j ) ⎜ .
j =1
⎝
⎠
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A3. Proportional Entrainment and ETM
The Empirical Transport Model (ETM) calculations provide an estimate of the probability
of mortality due to power plant entrainment. The values used in calculating proportional
entrainment (PE) are population estimates based on the respective larval densities and
volumes of the cooling water system flow and source water areas. On any one sampling
day, the conditional entrainment mortality can be expressed as
PEi =

abundance of entrained larvaei
abundance of larvae in source populationi

= probability of entrainment in ith time period ( i = 1,K,N ) .

In turn, the daily probability can be estimated and expressed as
PEi =

Ei
Ri

where
Ei = estimated abundance of larvae entrained in the ith time period

( i = 1,K, N ) ;
Ri = estimated abundance of larvae at risk of entrainment from the source
population in the ith time period ( i = 1,K, N ) .
The variance for the period estimate of PE can be expressed as
Var ( PE i ) = Var

⎛ Ei
⎞
Ei ,Ri .
⎜R
⎜
⎝ i
⎠

Assuming zero covariance between the entrainment and source and using the delta
method (Seber 1982), the variance of an estimator formed from a quotient (like PEi) can
be effectively approximated by
2

2

⎛ ⎡=A ⎤ ⎞
⎛ ⎡A ⎤ ⎞
∂⎜ ⎜⎜
⎜
⎜ ∂ ⎜ B⎜ ⎜
B
⎛ A⎞
⎣
⎦
⎜ + Var (B) ⎜ ⎣ ⎦ ⎜ .
Var ⎜ ⎜ ≈ Var (A) ⎜
B
∂A
⎝ ⎠
⎜
⎜
⎜ ∂B ⎜
⎜
⎜
⎜
⎜
⎝
⎠
⎝
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The delta method approximation of Var (PEi ) is shown as
⎛ Ei ⎞
Var ( PEi ) = Var ⎜
⎜
⎝VS ⋅ ρSi ⎠
which by the Delta method can be approximated by
⎛
Var PE

(

i

1

≈ Var E

)

⎞

( i )⎜

⎛
⎜

2

+ Var V ⋅ ρ

⎜

(

S

Si

−Ei

)

( )

V ρ
⎜

⎜

⋅

⎞
⎜

⎜

2

⎜
S

⎝

S

Si

⎝ VS ⋅

⎠

and is equivalent to

(

)

2
2
= PEi 2 ⎡CV (Ei ) + CV VS ⋅ ρSi ⎤
⎜⎣
⎜⎦

where
Ri = VS ⋅ ρ Sij and
CV (θ ) =

Var (θ )

θ2

.

ρi

⎠
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APPENDIX B. Mean larval fish concentrations (larvae per 1000 m3) by station for monthly surveys from
February 2001 through January 2002 in San Diego Bay.
Stations
Taxon

Common Name

SB1

SB2

SB3

SB4

CIQ goby complex
Anchoa spp.
Hypsoblennius spp.
Atherinopsidae
Syngnathus spp.
Gillichthys mirabilis
Engraulis mordax
Hypsopsetta guttulata
Acanthogobius flavimanus
Paralabrax spp.
Labrisomidae
Genyonemus lineatus
Sciaenidae
Cheilotrema saturnum
Paralichthys californicus
Gibbonsia spp.
Trachurus symmetricus
Serranidae
Lepidogobius lepidus
Roncador stearnsi
Menticirrhus undulatus
Citharichthys stigmaeus
Clupeiformes
Odontopyxis trispinosa
Gobiesox spp.
Hippocampus ingens
Clinocottus analis
Typhlogobius californiensis
Strongylura exilis
Ruscarius creaseri
Leptocottus armatus
Artedius spp.
Hyporhamphus rosae
Paralichthyidae
Cottidae
Oligocottus spp.
Pleuronichthys ritteri
Atractoscion nobilis
Porichthys myriaster
Clupeidae
Nannobrachium spp.
Gobiesox rhessodon
Sebastes spp.
Citharichthys spp.

SB5

SB6

SB7

SB8

SB9

Mean

gobies
bay anchovies
combtooth blennies
silversides
pipefishes
longjaw mudsucker
northern anchovy
diamond turbot
yellowfin goby
sand basses
labrisomid kelpfishes
white croaker
croakers
black croaker
California halibut
clinid kelpfishes
jack mackerel
sea basses
bay goby
spotfin croaker
California corbina
speckled sanddab
herrings and anchovies
pygmy poacher
clingfishes
Pacific seahorse
wooly sculpin
blind goby
California needlefish
roughcheek sculpin
Pacific staghorn sculpin
sculpins
California halfbeak
lefteye flounders & sanddabs
sculpins
sculpins
spotted turbot
white seabass
specklefin midshipman
herrings
lanternfishes
California clingfish
rockfishes
sanddabs

2,095.9
556.5
27.2
18.2
12.5
27.1
0.4
0.4
2.4
0.5
0.7
0.2
0.1
0.1
0.3
0.2
0.1
0.9
0.3
0.4
-

1,549.6
476.4
45.7
57.1
13.7
4.3
0.8
0.8
3.5
0.2
1.4
1.0
0.4
0.3
0.5
0.2
-

2,391.7
231.4
140.8
6.0
8.3
11.5
0.9
1.9
0.6
0.6
2.5
1.8
1.0
0.5
0.2
0.2
0.3
0.4
0.3
0.3
-

2,914.0
159.6
81.6
42.2
4.5
3.1
2.1
12.0
4.8
2.3
0.2
0.8
0.2
1.8
0.4
0.4
0.6
0.3
0.2
-

3,003.0
938.9
210.8
11.4
16.0
15.9
6.9
5.9
2.9
12.2
2.0
6.3
5.1
4.1
0.5
0.8
0.2
0.6
0.9
0.3
0.3
0.2
0.2
-

4,109.9
1,327.7
84.6
22.4
8.1
1.5
0.8
2.6
15.1
1.1
1.1
5.3
0.3
3.0
0.7
0.5
1.2
0.3
0.3
0.3
0.3
0.2
-

3,995.8
1,042.7
575.7
5.3
12.8
12.2
18.6
10.7
1.0
17.6
10.1
6.7
10.1
3.9
2.0
0.5
0.4
0.5
0.7
0.3
0.3
0.2
0.3
0.2
0.2
-

2,743.1
520.4
94.4
58.5
6.9
0.7
15.1
11.8
1.9
1.7
9.0
4.3
0.2
0.8
0.4
0.7
0.9
0.2
0.4
0.2
0.6
0.4
0.3
0.2
0.2
0.2
0.4
0.2
-

2,400.4
73.3
453.6
18.2
9.2
1.2
11.1
18.4
2.0
6.9
5.5
4.8
4.2
3.8
2.4
0.8
3.5
1.5
0.4
0.2
0.1
1.0
0.2
0.2
0.2
0.2
0.2
0.2
0.2

2,800.4
591.9
190.5
26.6
10.2
8.6
6.1
6.1
4.6
4.5
4.0
3.7
2.5
1.9
0.8
0.5
0.4
0.3
0.2
0.2
0.2
0.2
0.2
0.2
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1
<0.1

Station Total

2,744.3

2,155.7

2,801.3

3,231.0

4,245.4

5,587.0

5,728.8

3,474.2

3,024.3

A-5
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APPENDIX C. Estimates of CIQ goby larvae at South Bay Power Plant entrainment and source water stations from monthly
surveys conducted from February 2001 through January 2002 used in calculating empirical transport model (ETM) estimates of
proportional entrainment (PE) and annual estimate of proportional mortality (PM). The daily cooling water intake volume used in
calculating the entrainment estimates was 2,275,244 m3, and the volume of the source water used in calculating the source
water population estimates was 149,612,092 m3. The number of days that the larvae were exposed to entrainment was
estimated at 22.86 days.
Estimated
Entrainment
Concentration
Survey Date
(#/m3)

Estimated

Number in

Entrained

Source Water
Concentration
(#/m3)

the Source
Water

PE
Estimate

Number

Estimate of Proportion of
Days in Source Water
Source
Survey Population for Population for
Period
Period
Period (f)

d

=fi(1-PEi)

28-Feb-01
29-Mar-01

2.143
1.069

4,877,000
2,433,000

5.712
3.643

8.546E+08
5.451E+08

0.0057
0.0045

41
29

3.504E+10
1.581E+10

0.2165
0.0977

0.1900
0.0882

17-Apr-01

1.997

4,544,000

2.794

4.180E+08

0.0109

19

7.942E+09

0.0491

0.0382

16-May-01

2.036

4,633,000

1.770

2.649E+08

0.0175

29

7.682E+09

0.0475

0.0317

14-Jun-01

3.747

8,525,000

2.311

3.458E+08

0.0247

29

1.003E+10

0.0620

0.0350

26-Jul-01

4.047

9,208,000

2.740

4.100E+08

0.0225

42

1.722E+10

0.1064

0.0633

23-Aug-01

0.648

1,475,000

2.609

3.904E+08

0.0038

28

1.093E+10

0.0675

0.0619

25-Sep-01

1.057

2,406,000

2.307

3.452E+08

0.0070

33

1.139E+10

0.0704

0.0600

23-Oct-01

1.254

2,852,000

2.553

3.820E+08

0.0075

28

1.070E+10

0.0661

0.0557

27-Nov-01

1.655

3,764,000

2.390

3.576E+08

0.0105

35

1.252E+10

0.0773

0.0607

20-Dec-01

1.861

4,233,000

2.745

4.107E+08

0.0103

23

9.446E+09

0.0584

0.0461

17-Jan-02

3.554

8,087,000

3.132

4.686E+08

0.0173

28

1.312E+10

0.0811

0.0545

Average =

A-6

0.0118

PM=

0.2147
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APPENDIX D. Estimates of KGB rockfish larvae at MBPP entrainment and source water stations from monthly surveys
conducted from January 2000 through December 2000 used in calculating empirical transport model (ETM) estimates of
proportional entrainment (PE) and annual estimate of proportional mortality (PM). The daily cooling water intake volume
used in calculating the entrainment estimates was 1,619,190 m3, and the volume of the source water used in calculating the
source water population estimates was 15,686,663 m3. Bay volume = 20,915,551 m3. The larval duration used in the
calculations was 11.28 days.

Estimated
Number
Survey Date Entrained

Estimated
Number in
the Bay

Bay PE

Estimated
Number in
the
Offshore
Area
0
22,100

Proportion of
Source Water
Source
Population for Population for
Period
Period (f)

d

Offshore PE

Total PE

−
0.0988

0.3097
0.0509

17,800
42,800

0.0099
0.0239

0.0073
0.0227

192,000

0.1076

0.1076

17-Jan-00
28-Feb-00

5,500
2,180

17,800
20,700

0.3097
0.1052

27-Mar-00

0

6,550

−

186,000

−

−

=fi(1-PEiPS)

24-Apr-00

38,100

715,000

0.0533

576,000

0.0661

0.0295

1,291,000

0.7218

0.7010

15-May-00

4,460

11,800

0.3785

202,000

0.0220

0.0208

214,000

0.1197

0.1173

12-Jun-00

0

14,900

−

15,000

−

−

30,300

0.0169

0.0169

10-Jul-00

0

0

−

0

−

−

0

−

−

8-Aug-00

0

0

−

0

−

−

0

−

−

5-Sep-00

0

0

−

0

−

−

0

−

−

2-Oct-00

0

0

−

0

−

−

0

−

−

27-Nov-00

0

0

−

0

−

−

0

−

−

18-Dec-00

0

0

−

0

−

−

0

−

−

x = 0.0156

x = 0.0342

x = 0.0705

A-7
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APPENDIX E. Estimates used in calculating empirical transport model (ETM) estimates of proportional entrainment (PE)
for kelp, gopher, and black-and-yellow (KGB) rockfish complex for Diablo Canyon Power Plant. Entrainment estimates and
estimates from the nearshore sampling area from monthly surveys conducted for two periods A) July 1997 through June
1998, and B) July 1998 through June 1999. The daily cooling water intake volume used in calculating the entrainment
estimates was 9,312,114 m3, and the volume of the sampled source water used in calculating the nearshore population
estimates was 1,738,817,356 m3. The larval duration used in the calculations was 16.4 days.
A) July 1997 – June 1998

Survey Date
21-Jul-97

Start Date
Based on
Larval
Duration

Estimated
Number
Entrained

Entrainment
Std. Error
2,770
−

Estimated
Population in
Nearshore
Sampling
Area
258,000

Nearshore
Population
Std. Error

PEi Std.
Error

fi

fi Std. Error

0.0107
−

0.0151
−

0.0004
−

0.0004
−

5-Jul-97

2,770

25-Aug-97

9-Aug-97

0

29-Sep-97

13-Sep-97

0

−

0

−

−

−

−

−

0

255,000
−

PEi

20-Oct-97

4-Oct-97

0

−

0

−

−

−

−

−

17-Nov-97

1-Nov-97

0

−

0

−

−

−

−

−

10-Dec-97

24-Nov-97

0

22-Jan-98

6-Jan-98

6,280

26-Feb-98

10-Feb-98

23,900

18-Mar-98

2-Mar-98

1,051,000

−

216,000

216,000

−

−

0.0003

0.0003

7,775,000

3,345,000

0.0008

0.0009

0.0121

0.0053

13,900

11,534,000

2,267,000

0.0021

0.0013

0.0180

0.0038

503,000

17,903,000

2,903,000

0.0587

0.0297

0.0279

0.0050

6,280

15-Apr-98

30-Mar-98

847,000

376,000

111,247,000

12,360,000

0.0076

0.0035

0.1732

0.0214

18-May-98

2-May-98

1,468,000

288,000

409,996,000

51,937,000

0.0036

0.0008

0.6384

0.0334

8-Jun-98

23-May-98

2,940,000

622,000

83,336,000

9,213,000

0.0353

0.0084

0.1297

0.0165

Mean =

0.0167

A-8

Sum =

1.0000
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B) July 1998 – June 1999
Estimated
Population in
Nearshore
Sampling
Area

Survey Date

Start Date
Based on
Larval
Duration

21-Jul-98

5-Jul-98

7,000

26-Aug-98

10-Aug-98

0

−

0

16-Sep-98

31-Aug-98

0

−

0

6-Oct-98

20-Sep-98

0

−

0

−

−

−

−

−

11-Nov-98

26-Oct-98

0

−

0

−

−

−

−

−

Estimated
Number
Entrained

Entrainment
Std. Error
7,000

2,118,000

9-Dec-98

23-Nov-98

0

−

0

12-Jan-99

27-Dec-98

0

−

14,709,000

Nearshore
Population
Std. Error

PEi

PEi Std.
Error

fi

fi Std. Error

0.0033

0.0035

0.0035

0.0011

−

−

−

−

−

−

−

−

−

−

636,000

−
3,038,000

−

−

−

−

−

−

0.0240

0.0053

3-Feb-99

18-Jan-99

6,830

6,830

14,905,000

2,462,000

0.0005

0.0005

0.0243

0.0045

17-Mar-99

1-Mar-99

1,621,000

967,000

49,607,000

5,491,000

0.0327

0.0198

0.0809

0.0108

14-Apr-99

29-Mar-99

1,601,000

825,000

116,783,000

22,089,000

0.0137

0.0075

0.1906

0.0328

24-May-99

8-May-99

4,168,000

868,000

363,131,000

33,925,000

0.0115

0.0026

0.5926

0.0456

23-Jun-99

7-Jun-99

877,000

287,000

51,558,000

33,815,000

0.0170

0.0125

0.0841

0.0509

Mean =

A-9

0.0131

Sum =

1.0000
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APPENDIX F. Regression estimates, onshore and alongshore current meter displacement, source water estimates, and estimates of the
proportion of source water sampled (PS) from monthly surveys conducted for two periods A) July 1997 through June 1998, and B) July
1998 through June 1999 for kelp, gopher, and black-and-yellow (KGB) rockfish complex at the Diablo Canyon Power Plant. The common
slope used in calculating source water estimates was 0.000117 for the 1997-1998 period and -0.000367 for the 1998-1999 period. The
ratio of the length of the nearshore sampling area (17,373 m) to the alongshore current displacement was used to calculate PS for each
survey (alongshore PS). The regression coefficients and onshore and alongshore current displacement were used to calculate an estimate
of the population in the source water for each survey. The ratio of the estimated population in the nearshore sampling area to the estimated
population in the source water was used to calculate an estimate of PS for each survey (offshore PS).
A) July 1997 - June 1998

Survey Date

Estimated
Offshore
Cumulative
Onshore
Extrapolated
Total
Alongshore
Current
Extent of
Number Beyond
Extrapolated
YDisplacement Displacement Source Water
Nearshore
Offshore Source
Intercept X-Intercept
(m)
(m)
(m)
Sampling Area
Population

21-Jul-97
25-Aug-97

-0.171
−

1,460
−

31,300
−

4,820
−

4,820
−

16,382,000
−

29-Sep-97

−

−

−

−

−

20-Oct-97

−

−

−

−

−

17-Nov-97

−

−

−

−

−

−

10-Dec-97

-0.172

1,470

146,000

31,600

31,600

7,772,826,000

7,774,642,009

22-Jan-98

-0.015

125

120,000

23,400

23,400

3,753,412,000

3,807,288,976

26-Feb-98

0.064

-545

33,700

8,710

8,710

144,140,000

166,528,437

18-Mar-98

0.165

-1,410

181,000

12,400

12,400

1,801,789,000

1,988,251,728

Total
Extrapolated
Alongshore
Source
Population

Offshore Alongshore
PS
PS

16,848,234
0

466,000
0

−

0

0

−

−

−

0

0

−

−

0

−

−

1,816,000

<0.0001

0.1189

53,877,000

0.0020

0.1443

22,388,000

0.0693

0.5152

186,463,000

0.0090

0.0960

0

0.0153
−

0.5545
−

15-Apr-98

2.115

-18,000

76,100

12,800

12,800

2,264,580,000

2,752,044,506

487,464,000

0.0404

0.2282

18-May-98

8.127

-69,400

67,100

19,900

19,900

10,706,927,000

12,290,666,879

1,583,740,000

0.0334

0.2589

8-Jun-98

1.376

-11,700

111,000

5,670

5,670

559,792,000

1,094,442,999

534,651,000

0.0761

0.1559

0.0307

0.2590

Mean =

A-10
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B) July 1998 - June 1999

Survey Date

Estimated
Cumulative
Onshore
Extrapolated
Total
Offshore
Alongshore
Current
Number Beyond
Extrapolated
Extent of
Displacement Displacement Source Water
Nearshore
Offshore Source
Y(m)
(m)
Sampling Area
Population
(m)
Intercept X-Intercept

21-Jul-98
26-Aug-98

0.596
−

1,620
−

16-Sep-98

−

−

−

−

6-Oct-98

−

−

−

11-Nov-98

−

−

−

9-Dec-98
12-Jan-99

76,300
−

−

11,100
−

9,299,000
0

9,299,000
0

−

−

0

0

−

−

−

−

−

0

0

−

−

−

−

−

0

0

−

−

−

−

−

−

0.859

2,340

46,200

24,100

3,010

0

Offshore Alongshore
PS
PS

−

−

3,010
−

Total
Extrapolated
Alongshore
Source
Population

0

0.2278
−

−

0.2278
−

−

0

0

39,166,000

39,166,000

0.3755

0.3755

3-Feb-99

0.859

2,340

81,900

19,700

3,010

0

70,254,000

70,254,000

0.2122

0.2122

17-Mar-99

1.529

4,169

36,900

8,540

4,170

9,113,397

114,452,000

105,339,000

0.4334

0.4709

14-Apr-99

2.936

8,003

163,000

10,200

8,000

744,108,728

1,837,168,000

1,093,059,000

0.0636

0.1068

24-May-99

7.716

21,036

180,000

21,800

21,000

10,709,111,477

14,464,376,000

3,755,264,000

0.0251

0.0967

23-Jun-99

1.605

4,376

158,000

5,970

4,380

54,169,916

522,822,000

468,652,000

0.0986

0.1100

0.2052

0.2286

Mean =

A-11

Appendix E
E-125

Guidance Documents for Assessing Entrainment

Appendix E

Guidance Documents for Assessing Entrainment

VARIATION IN ENTRAINMENT IMPACT
ESTIMATIONS BASED ON DIFFERENT
MEASURES OF ACCEPTABLE
UNCERTAINTY

Prepared For:

California Energy Commission
Public Interest Energy Research Program

Prepared By:
Peter Raimondi
University of California, Santa Cruz

PIER FINAL PROJECT REPORT

Edmund G. Brown, Jr.
Governor

August 2011
CEC-500-2011-020

Appendix E

Guidance Documents for Assessing Entrainment

E-126

Appendix E

Guidance Documents for Assessing Entrainment

Prepared By:
University of California, Santa Cruz
Peter Raimondi
Santa Cruz, California, 95064
Commission Contract No. 500-04-025

Prepared For:

Public Interest Energy Research (PIER)

California Energy Commission
Joseph O’Hagan
Contract Manager
Guido Franco
Program Area Lead
Energy-Related Environmental Research Program
Linda Spiegel
Office Manager
Energy Generation Research Office

Laurie ten Hope
Deputy Director
ENERGY RESEARCH and DEVELOPMENT DIVISION
Robert P. Oglesby
Executive Director

DISCLAIMER
This report was prepared as the result of work sponsored by the California Energy Commission. It does not necessarily represent the views of the Energy
Commission, its employees or the State of California. The Energy Commission, the State of California, its employees, contractors and subcontractors make no
warrant, express or implied, and assume no legal liability for the information in this report; nor does any party represent that the uses of this information will not
infringe upon privately owned rights. This report has not been approved or disapproved by the California Energy Commission nor has the California Energy
Commission passed upon the accuracy or adequacy of the information in this report.

E-127

Appendix E

Guidance Documents for Assessing Entrainment

Preface
The California Energy Commission’s Public Interest Energy Research (PIER) Program supports
public interest energy research and development that will help improve the quality of life in
California by bringing environmentally safe, affordable, and reliable energy services and
products to the marketplace.
The PIER Program conducts public interest research, development, and demonstration (RD&D)
projects to benefit California.
The PIER Program strives to conduct the most promising public interest energy research by
partnering with RD&D entities, including individuals, businesses, utilities, and public or
private research institutions.
PIER funding efforts are focused on the following RD&D program areas:
• Buildings End‐Use Energy Efficiency
• Energy Innovations Small Grants
• Energy‐Related Environmental Research
• Energy Systems Integration
• Environmentally Preferred Advanced Generation
• Industrial/Agricultural/Water End‐Use Energy Efficiency
• Renewable Energy Technologies
• Transportation
Variation in Entrainment Impact Estimation Based on Different Measures of Acceptable Uncertainty is
the final report for the Environmental Effects of Cooling Water Intake Structures Project
(Contract Number 500‐04‐025), conducted by the University of California, Santa Cruz. The
information from this project contributes to PIER’s Energy‐Related Environmental Research
Program.
For more information about the PIER Program, please visit the Energy Commission’s website at
www.energy.ca.gov/research/.
Please cite this report as follows:
Raimondi, Peter. 2010. Variation in Entrainment Impact Estimation Based on Different Measures of
Acceptable Uncertainty. California Energy Commission, PIER Energy‐Related Environmental
Research Program. CEC‐500‐2011‐020.
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Abstract
A significant number of California’s coastal power plants use once-through cooling. This technology
diverts huge amounts of water from a water body into the power plant’s cooling system before being
discharged back. Millions of small aquatic organisms that are carried along in this water flow are killed as
they pass through the power plant; this impact is referred to as entrainment. Power plant operators are
required to assess and, if appropriate, mitigate or compensate for entrainment impacts. To determine the
size and type of projects, such as wetland restoration, that could compensate for these losses, a method
known as the Area of Production Foregone is used. This method has been used in most, if not all, recent
power plant entrainment studies in California. The Area of Production Foregone is an estimate of the area
of habitat that, if provided, would produce the larvae lost due to entrainment and therefore compensate for
the impact. This calculation is based upon another model that estimates the portion of a population lost to
entrainment in comparison to the overall population in the water body affected by the cooling water
intake. As the number of studies using this approach have increased, two major statistical issues remain
unresolved: (1) how to estimate and incorporate statistical error into estimation of Area of Production
Foregone and (2) the effect of sample size (number of species used in the assessment) on estimation of
Area of Production Foregone. This study found: (1) explicit incorporation of statistical error may lead to
an increase in the area of restoration or creation required for compensation; and (2) the number of species
sampled dramatically affects the estimation of Area of Production Foregone, but only when the required
likelihood of complete compensation is greater than 50 percent. This report documents ways to improve
the use and accuracy of this method and therefore benefits California by ensuring appropriate mitigation
when entrainment impacts occur.

Keywords: Once-through cooling, Area of Production Foregone, Empirical Transport Model, Habitat
Production Foregone, entrainment.
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Executive Summary
Introduction
Nineteen power plants in California, representing more than 19,000 megawatts of capacity and located
along the state’s coast, bays and estuaries, use once-through cooling technology to condense steam used in
producing electricity. Once-through cooling technology requires the diversion of millions of gallons of
water per day from a water body. This water is then circulated through the power plant’s cooling system
and then discharged back to marine water bodies.
Power plants in California using this cooling technology are subject to provisions of the U.S. Clean Water
Act. Specifically, Section 316(b) of the act requires that the location, design, construction, and capacity of
cooling water intake structures reflect the best technology available to protect aquatic organisms from
being killed or injured. Cooling water intake structures impact aquatic organisms by either impingement
or entrainment. Impingement is where larger organisms are pinned against screens located at the entrance
to the cooling water intake structure. Entrainment is where organisms that are small enough pass through
the screens are carried by the water into the power plant’s cooling systems where they are subjected to
thermal, physical, or chemical stresses.
While assessment of impingement impacts can easily be determined through monitoring, the assessment
of entrainment impacts presents special challenges. These include that fact that entrained organisms,
which include fish and invertebrate larvae, are difficult not only to sample, but also to identify to an
informative level. The distribution and variability of these populations in local waters may also be
difficult to determine. Finally, there is great difficulty in scaling such losses such that the currency of
impact is interpretable and useful when assessing mitigation options.
Project Objectives
The recent history of assessing the impact from entraining small marine organism by power plants has
relied heavily on the use of the Empirical Transport Model. The Empirical Transport Model estimates the
portion of a population that will be lost to entrainment by determining both the number of larvae from that
population that will be entrained as well as the size of the larval populations found in the source water
body. The source water body is the area where larvae are at risk of being entrained and is based primarily
upon biological and oceanographic factors. Recent determinations using Empirical Transport models have
calculated the average mortality across target species and used this number as the best estimate of mortality
for all entrained organisms.
Using this information, the Area of Production Foregone (APF) can be calculated. The Area of Production
Foregone, also known as Habitat Production Foregone, is an estimate of the area of habitat that, if
provided, would produce enough larvae to compensate for those larvae lost due to entrainment. This has
usually been based on species specific APF values that were used to generate a mean APF across species.
More recently, APF estimation has incorporated the use of statistical error by developing confidence limits
in APF calculation. These help provide an approach for addressing the specific
question: what is the likelihood the calculated APF is large enough to provide, if used as a basis for
mitigation, full compensation for the impact?
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Empirical Transport Model and Area of Production estimates are based upon values derived from a limited
number of target species and then used as the best estimate for all entrainable species. Target species are
selected based on their abundance and the ease of collecting and identifying their larval stages. Because of
this, a limited number of fish and, occasionally, crab species have been used for entrainment. The
assumption, thus far untested, is that target species are reasonable representatives for the other
species not targeted.
The goals of this project are to evaluate the effect of (1) incorporating statistical error in estimating Areas
of Production Foregone and (2) the number of species in estimating Area of Production Foregone.
Project Outcomes
There were two major results of this study. First, as expected, explicit incorporation of statistical error
leads to an increase in the area required for restoration or creation. As an example, increasing the level of
confidence that the mean falls within the specified range from 50 percent to 95 percent increases the
required area about 50 percent (across all studies). Using a more conservative increase from 50 to 80
percent produced, on average, an increase in area of about 25 percent. Assuming a direct relationship
between area and cost, this means that the cost of increasing the likelihood of attaining full compensation
from 50 to 80 percent would add an additional 25 percent to the cost of the mitigation project.
Second, the number of species sampled dramatically affects the estimate of the Area of Production
Foregone, but only when the confidence limit is greater than 50 percent. The lack of change for the 50
percent confidence limit is because the expected mean does not change as a function of sample size.
Instead, statistical error increases, which, when using confidence limits other than 50 percent, will affect
estimates of the Area of Production Foregone. This result points to an important policy implication: if
policy mandates that the 50 percent confidence limit for the Area of Production Foregone value (mean) be
used to assess impacts and as a measure of compensatory mitigation, sample size is theoretically
unimportant, because the expected mean does not vary with number of species assessed. The key
implication of this result is that minimizing cost during sampling and assessment may be countered by the
increased cost of compensatory mitigation (for example, habitat creation or restoration) due to inadequate
sampling, which typically leads to greater statistical error.
Benefits to California
The California State Water Resources Control Board recently adopted a policy for assessing and
mitigating the effects of power plants using once-through cooling technology. This policy identifies the
use of the Habitat Production Foregone (referred to in this report as the Area of Production Foregone) as
the appropriate method to show how power plant operators have achieved reductions in power plant
entrainment impacts. Furthermore, other state agencies, such as the California Energy Commission and
the California Coastal Commission, have used this method to identify the type and size of wetland
restoration needed to address the entrainment impacts of power plants using once-through cooling. This
report documents ways to improve the use and accuracy of this method and therefore benefits California
by ensuring appropriate mitigation when entrainment impacts occur.
Unless otherwise noted, all tables and figures in this report were generated by the authors for this study.
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1.0 Introduction
Nineteen power plants in California, representing over 19,000 MW of capacity and located along the
state’s coast, bays and estuaries, use once-through cooling technology to condense steam used in
producing electricity. Once-through cooling technology requires the diversion through the power plant
cooling system and then discharge of millions of gallons of water per day.
Power plants in California using this cooling technology are subject to provisions of the Clean Water Act.
Specifically, Section 316(b) of the act requires that the location, design, construction, and capacity of
cooling water intake structures reflect the best technology available to protect aquatic organisms from
being killed or injured by impingement (being pinned against screens at the entrance to the cooling water
intake structure) or entrainment (being small enough to pass through the screens and drawn into cooling
water systems and subjected to thermal, physical or chemical stresses).
While assessment of impingement impacts can easily be determined through monitoring, assessment of
entrainment impacts presents special challenges. These challenges include that fact that entrained
organisms, which include fish eggs and fish and invertebrate larvae, are difficult not only to sample but
also to identify to an informative level. The distribution and variability of these populations in local
waters are often difficult to determine. There is also great difficulty in scaling such losses such that the
currency of impact is interpretable and useful when assessing mitigation options.
The recent history of assessing the impact from entraining small marine organism by the intake of cooling
water by power plants has relied heavily on the use of the Empirical Transport Model (ETM). The ETM
estimates the portion of a larval population that will be lost to entrainment by determining both the
amount of larvae from that population that will be entrained as well as the size of the larval populations
found in the source water body. The source water body is the area where larvae are at risk of being
entrained and is determined by biological and oceanographic factors. Recent determinations using ET
models have calculated the average mortality across target species and used this as the best estimate of
mortality for all entrained organisms.
Often ET models have been used in conjunction with demographic models that translate larval losses to
adults using either hindcast (Fecundity Hindcast, [FH]) or forecast modeling (Adult Equivalent Loss,
[AEL]). However the utility of the FH and AEL models has been hampered by the need for species
specific life history information that is lacking for many species entrained in California. These models also
suffer from an attribute that is rarely talked about but is fundamentally important and which separates these
models from ETM models. Results in FH and AEL models are specific to the species modeled whereas
those in ETM models are applicable across species.
To understand this it is helpful to use an example. Assume that an entrainment assessment has been
conducted and that all three models were used. FH modeling will estimate the number of adult females
that are required to produce the entrained larvae. AEL models will estimate the number of adults that
would have resulted from the lost larvae. ETM models will estimate the percent of larvae at risk that
3
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were killed due to entrainment (called proportional mortality [PM]) and the area of the population at risk
(called source water body [SWB]). Also assume that the total number of species that were used in
modeling was 10. While this is a large number for most 316(b) studies, this is a tiny fraction of the
species actually entrained and lost. Hence, the utility of the models must be related to the degree that the
model is useful as a proxy for other species not included in the models.
This condition is essential but has never been evaluated. Both FH and AEL models will end up producing
numbers of lost adults. Because of the filter of life history, particularly fecundity and early survivorship,
there is no expectation that these numbers also estimate species not modeled. By contrast, ETM estimates
simply yield the proportional loss of larvae and source water body. The species specific product of PM
and SWB gives the Area of Production Foregone (APF), which is an estimate of the area of habitat that if
provided would produce the larvae lost due to entrainment. Importantly, APF estimates should be and
have been much more robust to life history variation than either FH or AEL estimates. Hence, it is
expected that some estimator of replicate measures of APF (e.g. mean, median, 95% confidence interval)
may be a proxy for other species entrained but not directly modeled. Typically, mean APF has been used,
but recently the 80% confidence limit was used in a case before the California Coastal Commission
(Poseidon Resources [Channelside] 2008). Explicit incorporation of statistical uncertainty (that leads to
confidence limits) into APF evaluation has been constrained because of the lack of assessment of the effect
of such incorporation and also because the method of incorporation of uncertainty (henceforth called error)
has not been vetted.
As noted, the basis of ETM for impact assessment of entrainment is target species, which are used to
estimate the general effect on entrainable organisms. Such species are selected based on their abundance,
their ease of collection and on the ability to determine their identity based on larval characteristics
(Steinbeck et al. 2007). Because of limitation in all these criteria, the vast majority of target organisms in
ETM estimation have been a select group of fish species (note, certain species of crabs are also sometimes
used). Recent determinations using ET models have calculated the average proportional mortality across
target species and used this as the best estimate of proportional mortality for all entrained organisms. The
major, thus far untested assumption is that target species are proxies for other species not targeted. Figure
1 schematically represents target organisms as a fraction of species entrained.
The goals of this project were to evaluate the effect of (1) incorporation of statistical error in estimation of
APF and (2) sample size (number of species for which APF is assessed) on estimation of APF. For the first
goal, both resampling theory and traditional parametric approaches were utilized, while resampling theory
was the basis of the approach to address the second goal.

Fundamentals of the Empirical Transport Model (ETM)
A detailed description of the ETM can be found in Steinbeck et al (2007). The following is derivative of
that paper. Results of empirical transport modeling provide an estimate of the conditional probability of
mortality (PM) associated with entrainment. PM requires an estimate of proportional entrainment (PE) as
an input, which is an estimate of the daily entrainment mortality on larval populations in that body of
water subject to entrainment, called the source water body (SWB). Empirical transport modeling has
been used extensively in recent entrainment studies in California (Steinbeck et al. 2007) and elsewhere
(e.g. at the Salem Nuclear Generating Station in Delaware Bay, New Jersey and at other power stations
along the east coast of the United States (Boreman et al. 1978, 1981; PSE&G 1993). ETM derivations
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have also been developed (MacCall et al. 1983) and used to assess impacts at the San Onofre Nuclear
Generating Station (SONGS; Parker and DeMartini 1989).
The basic form of the ETM incorporated many time-, space-, and age-specific estimates of mortality as
well as information regarding spawning periodicity and larval duration (Boreman et al. 1978, 1981).
Much of this type of information is unknown for species entrained in California, Hence, a variation of
ETM has been developed for use for coastal once through cooling (OTC) systems in California. The
essence of the approach is the compounding of PE over time, which allows estimation of PM using
assumptions about species-specific larval life histories, specifically the length of time in days that the
larvae are in the water column and exposed to entrainment.
On any sampling day i, PE can be expressed as follows:

Organisms Entrained

Larvae (species) Entrained
Larvae (species) Sampled
Larvae (species) for
which impacts assessed
Figure 1. The inverse triangle of entrainment assessment.

PE i =

Ei
Ni

(1)

where
Ei = total numbers of larvae of species entrained during a day during the ith survey; and
Ni = numbers of larvae at risk of entrainment, i.e., abundance of larvae in the sampled source
water during a day during the ith survey.
Survival over one day = 1-PEi, therefore survival over the number of days (d) that the larvae are
vulnerable to entrainment = (1-PEi)d. Here d is determined based on a derived age distribution of
entrained individuals. The derivation is based on the measured size frequency distribution of entrained
individuals. Many values of d could be used, but the most common are average age and the constrained
maximum (Steinbeck et al. 2007) age of entrained individuals. The difference between these two
estimates can have profound effects on the estimate of impact (see below). Methods for estimating Ei
and Ni can be found in Steinbeck et al. (2007).
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Regardless of whether the species has a single spawning period per year or multiple overlapping
spawning, the estimate of total larval entrainment mortality can be expressed as the following:
n

PM = 1− ∑ f i (1− PS PE i ) d

(2)

i=1

Where:
PEi = estimate of the proportional entrainment for the ith survey
PS = ratio (sampled source water / SWB)
fi = proportion of total annual larvae hatched during ith survey
d =estimated number of days larvae vulnerable to entrainment
To establish independent survey estimates, it was assumed that each new survey represented a new,
distinct cohort of larvae that was subject to entrainment. Each of the surveys was weighted using the
proportion of the total population at risk during the ith survey (fi) calculated as follows:

fi =

Ni
NT

(3)

Where:
Ni = the source population spawned during the ith survey
NT = the sum of the Ni ‘s for the entire study period.
As noted above, the number of days that the larvae of a specific taxon were exposed to the mortality
estimated by PE, can be estimated using length data from a representative number of larvae from the
entrainment samples. Typically, a point estimate of larval exposure has been used in the calculations (mean
or maximum). These point estimates are constrained by using the values between the 1st and upper
99th percentiles of the length measurements for each entrained larval taxon. The constrained range is
used to eliminate potential outlier measurements in the length data. Each measurement can then be
divided by a species-specific estimate of the larval growth rate obtained from the scientific literature to
produce an age frequency distribution. Maximum larval duration is calculated as the number of days
between the 1st and 99th percentile. The second estimate uses an estimate of d calculated using the
difference in length between the 1st percentile and the 50th percentile and is used to represent the mean
number of days that the larvae were exposed to entrainment.
The term PS represents the ratio of the area or volume of sampled source water to a larger area or volume
containing the population of inference (Parker and DeMartini 1989). This allows for sampling of an area
smaller than the likely source water body (SWB). If an estimate of the larval population in the larger area
is available, the value of PS can be computed directly.
There are two extreme versions of estimation of the SWB. These are noted for simplicity – the actual
estimation is often more complex (Steinbeck et al. 2007). When an intake is withdrawing water
exclusively from a contained water body, such as an estuary, the assumed SWB is often that water body
for all species entrained. Note that even in these cases, there is often an addition to the SWB that
6
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represents tidal flux. For intakes withdrawing water from the open ocean, SWB is calculated separately
for each assessed species. This calculation is based on the value of d and an estimate of net current
velocity over the period of larval vulnerability. Hence PS is then calculated as:

PS =

LG
LP

(4)

Where:
LG = length of sampling area
LP = length of alongshore current displacement based on the period (d) of larval
vulnerability for a taxon

Estimation of Area of Production Foregone and Consideration of Error in its Estimation
For a more detailed treatment of this topic see Strange et al. (2004) and Steinbeck et al. (2007). One
problem associated with the use of ETM approaches is in the estimation of impact and potential
mitigation opportunities. This is because the currency of ETM is proportional mortality (PM), which is
not an intuitive currency for impact assessment. Calculation of the area of production foregone (APF) is
one approach for estimating impact and for giving guidance to compensation strategies because it yields
the amount of habitat that would need to be replaced to compensate for the larval production lost due to
entrainment.
Area of Production Foregone models can be used to understand the scale of loss resulting from
entrainment and the extent of mitigation that could yield compensation for the loss. The basis of APF
calculations with respect to entrainment rests on the assumptions that (1) PM information collected on a
group of species having varied life history characteristics can be used to estimate to impact to all
entrained species and, (2) the currency of APF (habitat acreage) is useful in understanding both direct and
indirect impacts resulting from entrainment, which is essential for understanding the extent of
compensation required to offset the loss.
Because APF considers taxa to be simply independent replicates useful for calculating the expected
impact, the choice of taxa for analysis may differ from Habitat Replacement Cost (HRC) assessments
(Steinbeck et al. 2007). For APF, the concern is that each taxon is representative of others that were
either unsampled (most species including invertebrates, plants and holoplankton) or not assessed for
impact (most fish species, see Figure 1). The core assumption of APF with respect to estimating impact is
that the average loss across assessed taxa is the single best point estimator of the loss across all entrained
organisms. This fundamental statistical-philosophic assumption of APF addresses one of the most
problematic issues in impact estimation: the typical inability to estimate impact for unevaluated taxa.
The calculation of APF is quite simple mathematically and in concept. Conceptually, it is an estimate of
the area of habitat that would be required to replace all resources affected by the impact. Hence, for
entrainment, it can be considered to be the area of habitat that would have to be added to replace lost
larval resources. As an example, assume that for gobies the estimate was that 11% of larvae at risk in a
2000-acre estuary were lost to entrainment. The estimate of APF then would simply be 2,000 acres (the
Source Water Body = SWB) x 11% (PM) or 220 acres. Therefore the creation of 220 acres of new
estuarine habitat would compensate for the losses of goby larvae due to entrainment. This does not mean
that all biological resources were lost from an area of 220 acres, which is a common misunderstanding.
7
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Instead it means that if 220 acres of new habitat were created then losses to gobies would be compensated
for.
Mathematically then APF is the product of PM and SWB. This calculation is done separately for each
species i.
APFi = PM i (SWBi )
(5)
Clearly the goal should not be to assess impacts to individual species. Rather it should be to estimate all
direct and indirect impacts to the system and to provide guidance as to the mitigation that would be
compensatory. Indeed one criticism of many assessment methodologies (e.g. Habitat Equivalency
Analysis = HEA) is that there is a focus on only a limited number of taxa (Figure 1) of all that are directly
affected by entrainment and that there is also no provision for estimation of indirect impacts (often food
web considerations). APF, as discussed, addresses this concern by expressing impact in terms of habitat
and assuming that indirect impacts are mitigated for by the complete compensation of all directly lost
resources. The idea is that the addition of the right amount of habitat would lead to compensatory
production of larvae and would also compensate for indirect effects resulting from the larval losses. For
example, if one indirect consequence of larval losses was the loss of a food resource for seabirds, the
replacement of those lost larvae should mitigate the impact to seabirds. Hence the task is to determine the
right amount of habitat.
The most obvious approach, as noted, and one that is consistent with the underlying assumptions of APF
is to use species specific APF values to calculate a point estimate of overall effect. The main assumptions
of this approach are:
1) Species specific APF values represent random samples from a population of APF values (the
family of all possible species specific APF values)
2) Each species specific APF is the mean value of a series of samples and hence has associated
measurement error.
Based on these assumptions, the mean (across species) should represent the single best estimate of the
impact due to entrainment.
n

APF = ∑ APFi

(6)

i=1

Because species in APF are simply independent replicates that yield a mean loss rate, habitat restored or
created should not be directed by species. Instead the habitat monetized or created should represent the
habitat for the populations at risk. That is, if the habitat in the SWB estuary was 60% subtidal eelgrass
beds, 15% mudflats and 25% vegetated intertidal marsh, the same percentages should be maintained in
the created habitat. Doing so would ensure that impacts on all affected species would be addressed.
Probably the most controversial issue in APF assessment is how measurement error is accommodated,
although such accommodation is part of national policy recommendations (EPA 2006). In most
assessments, including Habitat Replacement Cost (HRC) (Strange et al. 2002), estimates of loss of taxa
are implicitly considered to be without error. In APF, each species specific estimate is considered to be
prone to (sometimes) massive error (indeed, estimates of confidence intervals in ETM calculations often
cross through zero). Because of the uncertainty as to how error should be calculated and used in the
calculation of estimates of compensatory mitigation, the goals of this project were to evaluate the effect
of:
8
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1) Incorporation of statistical uncertainty in estimation of APF – specifically how incorporation of
error affects estimates of the likelihood that proposed mitigation acreage will be compensatory.
2) Sample size (number of species for which APF is assessed) on estimation of APF. Here the idea
was to test how sensitive APF estimates are to sample size. The results of this portion of the
study inform future sampling design.
3)
To address these goals, information (PM, the standard errors of PM, SWB) was collected from
entrainment assessments at seven power plants (Figure 2). All assessments included empirical transport
modeling and were done consistently with recent 316(b) determinations.
Sources of data are shown in Table 1 below. Note that for some power plants, data sources were
corrected addendums to published studies.

Incorporation of statistical uncertainty in estimation of APF: Approach
The goal of this portion of the project was to estimate confidence limits for APF values. Such
calculations would inform two questions (that mathematically are equivalent):
1) What is our confidence that the calculated APF accurately describes the impact?
2) What is the likelihood that restoration or creation of a given amount of area of habitat will lead to
complete compensation for an impact?
This second question assumes that the measures used to compensate actually work. This assumption
should not be left untested − instead there should always be an evaluation of the compensation measures.

9
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Potrero Power Plant

Moss Landing Power Plant

Morro Bay Power Plant
Diablo Canyon Power Plant

Huntington Beach Generating Station

Encina Power Plant
South Bay Power Plant
Figure 2. Location of power plants used in this study.
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Power Plant
South Bay
Encina
Huntington Beach
Diablo Canyon
Morro bay
Moss Landing
Potrero

Data Source
316(b) demonstration report to San Diego Regional Water Quality Control Board.
May, 2004
316(b) demonstration report to San Diego Regional Water Quality Control Board.
January 2008
AES Huntington Beach LLC Generating Station impingement and entrainment study.
California Energy Commission. April 2005
Addendum to 316(b) demonstration report. Document E9-055.0 to San Luis Obispo
Regional Water Quality Control Board. March, 2000
Addendum to 316(b) demonstration report “Morro Bay Power Plant Modernization
Project” to San Luis Obispo Regional Water Quality Control Board. July, 2001
316(b) demonstration report to San Luis Obispo Regional Water Quality Control
Board. April, 2000
Final Staff Assessment: Potrero Power Plant Unit 7 Project. California Energy
Commission. February 2002.

Table 1. Sources of data used in this study.
Two approaches were used to address these questions. First, based on the idea that species specific APF
values are random samples from a distribution of values, confidence limits (or intervals) can be calculated
using traditional parametric approaches or using resampling methods. There are substantial concerns about
the use of parametric approaches (MacKinnon et al. 2004) when the underlying shape of the distribution in
question is unknown or known and non-normal. APF values are synthetic not directly measured terms, and
even the theoretical shape of the distribution of such values is unknown, hence both parametric and
resampling methods were used and compared.
For each (treatment) combination of Power Plant, sample year, larval duration (mean or maximum period
of vulnerability) and habitat (open coast or estuarine), APF (equation 6) and the standard error of APF
(SEAPF) was calculated. These were used to generate confidence values based on a normal inverse
function (Z inverse).
Generation of confidence limits for the same combinations was also calculated using resampling methods
(Simon 1997). Resampling was performed with replacement and a series of 1000 means were generated
for each treatment combination. Confidence limits (1, 5, 10, 20, 25, 50, 75, 80, 90, 95, 99) were
determined based on the distribution of resampled means. As a reminder, the value at the 50th percentile
should approximate the arithmetic mean.
Results from the two methods were compared using ordinary least squares regression for area estimated
using confidence values ranging from the 50th to 99th percentiles (50, 75, 80, 90, 95, 99). The lower
values (confidence values <50th percentile) were not used as they are inversely symmetric to higher
values and would inflate replication.
The second approach was based on the standard errors calculated for each species PM. See Appendix A.
By assuming that the SWB was measured without error (which is probably ok for estuarine species and
not ok for coastal species), confidence values for APF could be generated from the product of PM(CV) and
11
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SWB, where PM(CV) is the PM at a given confidence value. The underlying assumption here was that
species specific APF values reflect the impact to that species and are not simply a sample from a
distribution of independent measurements of the overall impact. The logic of this approach then is that
the impact and confidence interval is species specific and that the net effect should reflect that logic. For
example, the mean value of the 80th percentile could be calculated across species for South Bay, estuarine
habitat, year one, maximum larval duration. Because parametric and resampling methodologies yielded
the same results in the calculations discussed above, only the confidence limits based on the normal
distribution were used. Mathematically then for any given confidence value the resulting APF would be:
n

APFCV = ∑ APFCVi

(7)

i=1

Where:

APFCV

= Mean APF value across species for a given confidence value

APFCVi = APF value for species i for a given confidence value
Incorporation of statistical uncertainty in estimation of APF: Results
Parametric and resampling estimation of area corresponding to similar confidence levels produced very
similar results; the equation of the line comparing the two has a slope of 1 and an r2 of .999. The results
for each combination of Power Plant, sample year, larval duration (mean or maximum period of
vulnerability) and habitat (open coast or estuarine) are shown in the series of Figures 1a – 1g in Appendix
B. While the increase in area varied with each treatment combination, increasing likelihood of
compensation resulted in an (exponential) increase in the APF estimate (Figure 3).
Using species specific confidence levels produced dramatically greater number of acres than was found
using the approach using species specific APF values as replicates (Figures 2a-2g in Appendix B).
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E-144

Appendix E

Guidance Documents for Assessing Entrainment

Percent increase in APF relative to 50th
percentile (SE)
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Likelihood of complete compensation (percentile)
Figure 3. Effect of increasing likelihood of complete compensation on percent increase in
APF.

13

E-145

Appendix E

Guidance Documents for Assessing Entrainment

The effect of sample size (number of species for which APF is assessed) on estimation of
APF: Approach
Data from Diablo Canyon, in year one of the study, using maximum larval duration was used to assess the
effect of replication on estimation of the confidence values for APF. For this treatment combination, PM
and SWB were originally calculated for 12 species and the corresponding APF values were determined as a
result of this project (Appendix A). These 12 APF values were subjected to resampling in lots of 12,
11, 10, 9, 8, 7, 6, 5, 4, 3 replicates. During each run of a given level of replication, 1000 means were
generated and the distribution of those means was used to determine APF values for a series of
confidence values (50, 75,80, 90, 95, 99th percentile).

The effect of sample size (number of species for which APF is assessed) on estimation of
APF: Results

Percent increase in area (relative to
50%) for complete compensation

The number of species sampled (level of replication) had a huge effect on the area required to attain a
given confidence level for all levels above 50%, which is the mean (Figure 4). Using the 80% confidence
level as an example, the estimated APF ranged from 3000 hectares (at 3 replicate species) to 2450
hectares (12 replicate species). Using the same line (80th percentile), one can also see that relative to the
mean (50th percentile), increasing replication from 3 to 12 species decreased the area required by about
30%.

Estimated hectares for complete
compensation

5,000

Confidence
Limit

4,000

99%
3,000

95%
90%
80%
75%

2,000

1,000
0

50%

5

10

15

200

150

100

50

0
0

5

10

15

Species Assessed
Figure 4: Effect of replication of species assessed on estimated APF.
Synthesis
Area of production foregone (APF, often also called Habitat Production Foregone; HPF) has been used in
most if not all recent power plant entrainment studies in the state of California that adhered to 316(b) type
assessment methods. In addition it has also been used to assess entrainment in impact studies of
desalinization facilities that are co-located with power plants
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(Poseidon Resources [Channelside] 2008). Far from being an unchanging approach, it has evolved
considerably over the last ten years. While the derived ETM/APF approach was first used in the 316(b)
assessment at Diablo Canyon (2000), the first finalized study utilizing APF was that at Moss Landing
(Steinbeck et al. 2007, Moss Landing 316(b), 2000). In that assessment ETM was utilized but APF was
calculated based on mean larval duration of vulnerability. In subsequent determinations at other power
plants, either both mean and maximum larval durations or only maximum values were used for
assessment (Appendix A). This evolution reflected the attained understanding that the true period of
larval vulnerability was better estimated using maximum larval duration. Other changes in the use of
APF have come in the way the SWB has been calculated for both open coast (see Diablo Canyon 316(b)
and the use of an offshore gradient approach) and estuarine habitats (see Morro Bay 316(b) and the use of
tidal flux). The point is that the use of APF is evolving as we understand both its constraints and the
assumptions (often implicit) of the mathematics underlying its calculation.
There has also been an evolution in thinking about the most problematic general issue in impact
assessment - how to account for error? In particular, an essential question is how to use confidence
values to give a context to assessment of impact. In the specific case of APF, the general approach has
been to use species specific APF values in the calculation of the mean APF, which is then used both as a
currency of impact and also as a target value for compensatory mitigation. It is rarely if ever noted that
the mean APF (from sample APF values) is (making assumption of normality) also the 50% confidence
limit for the distribution of possible true population means. In non-statistical terms, this means that the
true impact will be greater than or equal to the mean APF 50% of the time and equivalently that the
likelihood of complete compensation from the creation of restoration of area equal to the mean APF is
50%. Two important points need to be made here. First, this argument is one about the amount of area;
there is the assumption that the restoration or habitat creation actually works as designed. Second,
probabilistically, half the possible population means (true impacts) are above and half below the 50th
percentile (mean APF). Hence, if the true impact is above the mean APF there will be incomplete
compensation, but not none at all. This last point seems obvious, but given the continued
misinterpretation about APF (the wrong idea that APF means that existing habitat has been lost), it is
important to be clear about the meaning of mathematical / statistical concepts.
Incorporation of confidence levels could have a profound effect on the estimation of habitat (restored or
created) required to attain complete compensation for an impact. Ultimately, the confidence level desired
is a policy decision that should balance the cost (financial and to society) of underestimating the area
required for compensation with the cost (primarily financial) to the permittee or applicant. The results of
this study provide guidance to the increase in area associated with increasing confidence that the effort will
result in complete compensation. This is in turn should give insight into the trade off in costs noted above.

Conclusions
Parametric and resampling methods yield similar confidence values. Here single species APF values
were considered to be independent replicate samples of the overall impact. In every combination of
power plant, sample year, larval duration and habitat confidence levels (shown as likelihoods) calculated
using parametric and resampling methods yielded similar results (See Appendix B). More importantly,
increasing likelihoods of complete compensation were associated with increasing area of restoration or
creation. The increase in area varied with treatment combination but the overall relationship revealed an
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exponential pattern (Figure 3). Increasing the likelihood from 50% to 95%, which is the traditional value
used in inferential statistics, increased the required area about 50% (across all studies). Using a more
conservative increase from 50-80% produced, on average, an increase in area of about 25%. Assuming a
direct relationship between area and cost, this means that the cost of increasing the likelihood of attaining
full compensation from 50 to 80% would add an additional 25% to the cost of the mitigation project.
The results of this part of the study can be used to inform other questions. As discussed, early ETM
studies used the mean larval duration as the estimate of the period of larval vulnerability instead of
maximum larval duration, which is currently used. The ETM study conducted at Diablo Canyon Power
Plant was the most thorough investigation of entrainment impacts on the west coast and allows for a
robust comparison of the effect of assumed period of larval vulnerability from mean to maximum larval
duration. This change fundamentally affected estimated APF values (Figure 5). At all likelihood (of
complete compensation) values greater than 50%, the area needed, under the assumption of maximum
larval duration, was more than twice that needed under the assumption of mean larval duration.

Diablo Canyon Power Plant
100

Likelihood of of complete
compensation (%)

90
80
70
Year 1, maximum larval duration

60

Year 2, maximum larval duration

50

Year 1, mean larval duration

40

Year 2, mean larval duration

30
20
10
0

Hectares restored or created
Figure 5: Probability of complete compensation as a function of area restored or created.
APF estimates (using parametric approach) based from two years of sampling and two
methods of estimating period of larval vulnerability
Species specific confidence values yield APF estimates much larger than those generated under the
assumption that species specific APF values are replicate samples. Because standard errors were
calculated for each PM value, it was possible to calculate confidence values for each species. Using the
logic discussed above and equation 7, species specific and mean confidence values were calculated. The
impact of species specific estimation was large (Appendix B: Figures 2a – 2g). In all cases where the
likelihood of complete compensation was greater than 50% this method yielded larger areas than that
using mean confidence values; often there was a doubling of area.
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The statistical-philosophical basis of this method of incorporation of measurement error is that the
calculation of PM and APF values for each species accurately describes (after error is accounted for) the
impact to the species. Hence, APF values are not considered to be independent replicate samples of the
overall impact of entrainment across all species be they assessed or not. Under this logic, the goal would
be to ensure that the area restored or created was sufficient to compensate for the losses to each species at
a given confidence level. While appealing, there are problems with this approach. First, measurement
errors associated with PM are often massive, and likely inappropriate for the task of generation of
confidence values. Second, there is no provision for estimation of the impact for species not assessed
(which are the vast majority of species). Third, and most fundamental, estimation of confidence values
based on species specific error rates is counter to the logic of the calculation of mean APF. That is, the
replication for the estimation of mean APF is the species specific APF values (not error rates), therefore
the error must be based on the same replication (see Quinn and Keough 2003).
The number of species sampled dramatically affects estimation of APF (Figure 5). This clearly is not an
unexpected result and is completely consistent with sampling theory (Quinn and Keough 2003, Zar 1996).
Resampling the data for species sampled at Diablo Canyon, year 1, maximum larval duration showed that
for all confidence levels above 50% the estimated area required to compensate for entrainment impact
decreased as a function of number of species assessed. The lack of change for the 50% confidence limit
is because the expected mean does not change as a function of sample size. Instead error changes, which
affects the estimates of area at confidence limits different from 50%. Intuitively this is the result of the
distribution of expected means broadening at low sample size. This points to an important policy
implication. If policy mandates that the 50% confidence limit for the APF value (~mean) be used to assess
impacts and as a measure of compensatory mitigation, sample size is theoretically unimportant, because
the expected mean does not vary with number of species assessed. Note that the actual mean APF may
vary across sample size. Indeed at smaller sample sizes there will be much more variability in the mean if
sampled repeatedly. This would lead to a greater probability of under or over estimating the impact than
would occur at higher sample size. By contrast to the situation where policy mandates use of the 50%
confidence limit for APF, if policy or regulation requires incorporation of confidence values higher than
50% (e.g. Poseidon case where 80% level was used), then sample size becomes even more important.
This is because the likely mitigation requirement will decrease with increasing sample size. The key
implication of this result is that minimizing cost during sampling and assessment may be countered by the
increased cost of habitat creation or restoration due to inadequate sampling.
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Table APA-1 Data from Seven Power Plants

Powerplant
South Bay
South Bay
South Bay
South Bay
South Bay
South Bay
South Bay
South Bay
South Bay
South Bay
Encina
Encina
Encina
Encina
Encina
Encina
Encina
Encina
Huntington Beach
Huntington Beach
Huntington Beach
Huntington Beach
Huntington Beach
Huntington Beach
Huntington Beach
Huntington Beach
Huntington Beach
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon
Diablo Canyon

Year
1
1
1
1
1
2
2
2
2
2
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2
2

Habitat
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Coastal
Coastal
Coastal
Coastal
Coastal
Estuarine
Estuarine
Estuarine
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal
Coastal

Species
larval duration
anchovies
maximum
CIQ goby complex
maximum
combtooth blennies
maximum
longjaw mudsucker
maximum
silversides
maximum
anchovies
maximum
CIQ goby complex
maximum
combtooth blennies
maximum
longjaw mudsucker
maximum
silversides
maximum
California halibut
maximum
northern anchovy
maximum
queenfish
maximum
spotfin croaker
maximum
white croaker
maximum
blennies
maximum
Garibaldi
maximum
gobies
maximum
black croaker
maximum
blennies
maximum
California halibut
maximum
diamond turbot
maximum
northern anchovy
maximum
queenfish
maximum
rock crab megalops
maximum
spotfin croaker
maximum
white croaker
maximum
blackeye goby
maximum
blue rockfish complex
maximum
cabezon
maximum
California halibut
maximum
clinid kelpfishes
maximum
KGB rockfishes
maximum
monkeyface prickleback
maximum
painted greenling
maximum
sanddabs
maximum
smoothhead sculpin
maximum
snubnose sculpin
maximum
white croaker
maximum
blackeye goby
mean
blue rockfish complex
mean
cabezon
mean
California halibut
mean
clinid kelpfishes
mean
KGB rockfishes
mean
monkeyface prickleback
mean
painted greenling
mean
sanddabs
mean
smoothhead sculpin
mean
snubnose sculpin
mean
white croaker
mean
blackeye goby
maximum
blue rockfish complex
maximum
cabezon
maximum
California halibut
maximum
clinid kelpfishes
maximum
KGB rockfishes
maximum
monkeyface prickleback
maximum
painted greenling
maximum
sanddabs
maximum
smoothhead sculpin
maximum
snubnose sculpin
maximum
white croaker
maximum
blackeye goby
mean
blue rockfish complex
mean
cabezon
mean
California halibut
mean
clinid kelpfishes
mean
KGB rockfishes
mean
monkeyface prickleback
mean
painted greenling
mean
sanddabs
mean
smoothhead sculpin
mean
snubnose sculpin
mean
white croaker
mean

Pm Pm (SE) offshore (km) SWB (Hectares) APF (Hectares)
0.1050 0.3132
3032.66
318.43
0.2150 0.4294
3032.66
652.02
0.0310 0.1774
3032.66
94.01
0.1710 0.3925
3032.66
518.59
0.1460 0.3734
3032.66
442.77
0.0790 0.2814
3032.66
239.58
0.2670 0.4739
3032.66
809.72
0.0340 0.1849
3032.66
103.11
0.5020 0.5368
3032.66
1522.40
0.1490 0.4121
3032.66
451.87
0.0015 0.0024
3
11117.30
16.79
0.0017 0.0026
3
6299.80
10.39
0.0037 0.0049
3
8217.14
29.99
0.0063 0.0153
3
5558.65
35.24
0.0014 0.0028
3
13499.58
18.63
0.0864 0.1347
123.00
10.55
0.0648 0.1397
123.00
7.92
0.2160 0.3084
123.00
26.39
0.0010 0.0007
4.44
8620.58
8.62
0.0080 0.0054
4.44
5687.81
45.50
0.0030 0.0020
4.44
13730.72
41.19
0.0060 0.0040
4.44
7509.68
45.06
0.0120 0.0080
4.44
31993.92
383.93
0.0060 0.0040
4.44
37726.16
226.36
0.0110 0.0074
4.44
11775.54
129.53
0.0030 0.0020
4.44
7509.68
22.53
0.0070 0.0047
4.44
21240.41
148.68
0.1151 0.0832
3
8560.80
985.69
0.0041 0.0479
3
14146.20
58.14
0.0111 0.1371
3
12058.20
134.21
0.0047 0.0901
3
21088.80
98.27
0.1894 0.1218
3
29962.80
5674.65
0.0388 0.0495
3
20149.20
781.59
0.1377 0.0726
3
31894.20
4390.56
0.0629 0.0920
3
26465.40
1664.67
0.0103 0.0583
3
12371.40
127.67
0.1139 0.0843
3
36122.40
4115.06
0.1494 0.0967
3
31737.60
4741.91
0.0070 0.0368
3
23437.80
163.60
0.0885 0.0774
3
4802.40
425.16
0.0028 0.0479
3
9657.00
26.75
0.0068 0.1373
3
10179.00
69.12
0.0029 0.0902
3
9291.60
26.95
0.1498 0.1248
3
11745.00
1759.40
0.0242 0.0442
3
12423.60
300.53
0.1056 0.0710
3
12319.20
1300.29
0.0478 0.0920
3
14616.00
698.64
0.0088 0.0581
3
9239.40
81.49
0.0862 0.0767
3
12580.20
1084.16
0.1045 0.0961
3
12423.60
1297.89
0.0047 0.0368
3
11170.80
52.84
0.0652 0.0576
3
6577.20
429.03
0.0277 0.0372
3
15816.60
437.80
0.0152 0.0651
3
9970.20
151.25
0.0712 0.0793
3
16547.40
1177.84
0.2497 0.1132
3
22863.60
5709.96
0.0480 0.0793
3
22863.60
1098.37
0.1176 0.0894
3
31737.60
3731.39
0.0558 0.0666
3
23176.80
1293.96
0.0080 0.0749
3
14302.80
113.99
0.2257 0.1133
3
26569.80
5997.34
0.3102 0.1383
3
27405.00
8500.48
0.0347 0.0349
3
20358.00
707.03
0.0412 0.0445
3
4489.20
185.00
0.0293 0.0400
3
6942.60
203.21
0.0117 0.0650
3
6525.00
76.15
0.0606 0.0847
3
5637.60
341.69
0.1797 0.1314
3
10022.40
1800.72
0.0472 0.0798
3
8769.60
413.49
0.1153 0.1025
3
9135.00
1053.08
0.0369 0.0632
3
14824.80
546.89
0.0101 0.0751
3
7151.40
72.01
0.1562 0.1303
3
10544.40
1647.14
0.1851 0.1091
3
14302.80
2647.59
0.0280 0.0364
3
8091.00
226.87
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Data from Seven Power Plants (cont.)

Powerplant
Morro Bay
Morro Bay
Morro Bay
Morro Bay
Morro Bay
Morro Bay
Morro Bay
Morro Bay
Morro Bay
Morro Bay
Morro Bay
Morro Bay
Morro Bay
Morro Bay
Morro Bay
Moss Landing
Moss Landing
Moss Landing
Moss Landing
Moss Landing
Moss Landing
Moss Landing
Moss Landing
Potrero
Potrero
Potrero
Potrero
Potrero
Potrero
Potrero
Potrero
Potrero
Potrero
Potrero
Potrero
Potrero
Potrero

Year
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1
1

Habitat
Coastal
Coastal
Coastal
Coastal
Coastal
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine
Estuarine

Species
larval duration
cabezon
mean
KGB rockfishes
mean
northern lampfish
mean
Pacific staghorn sculpin
mean
white croaker
mean
combtooth blennies
maximum
gobies
maximum
jacksmelt
maximum
Pacific herring
maximum
shadow goby
maximum
combtooth blennies
mean
gobies
mean
jacksmelt
mean
Pacific herring
mean
shadow goby
mean
bay goby
mean
blackeye goby
mean
combtooth blennies
mean
gobies
mean
longjaw mudsucker
mean
Pacific herring
mean
Pacific staghorn sculpin
mean
white croaker
mean
bay goby
maximum
California halibut
maximum
gobies
maximum
northern anchovy
maximum
Pacific herring
maximum
white croaker
maximum
yellowfin goby
maximum
bay goby
mean
California halibut
mean
gobies
mean
northern anchovy
mean
Pacific herring
mean
white croaker
mean
yellowfin goby
mean

Pm Pm (SE) offshore (km) SWB (Hectares) APF (Hectares)
0.0249 0.5373
3
17151.30
427.07
0.0271 0.5733
3
15988.50
433.29
0.0253 0.8518
3
20930.40
529.54
0.0513 1.1220
3
45058.50
2311.50
0.0434 1.0526
3
20058.30
870.53
0.7371 0.6012
3
930.58
685.93
0.4333 0.5551
3
930.58
403.22
0.4392 0.5451
3
930.58
408.71
0.2544 0.4510
3
930.58
236.74
0.0643 0.2625
3
930.58
59.84
0.4972 0.6114
3
930.58
462.68
0.1158 0.3357
3
930.58
107.76
0.2172 0.4348
3
930.58
202.12
0.1642 0.3927
3
930.58
152.80
0.0283 0.1923
3
930.58
26.34
0.2144 0.0406
1213.80
260.26
0.0749 0.0476
1213.80
90.89
0.1820 0.0786
1213.80
220.85
0.1069 0.0067
1213.80
129.76
0.0894 0.0216
1213.80
108.56
0.1337 0.0168
1213.80
162.30
0.1179 0.0198
1213.80
143.09
0.1291 0.0242
1213.80
156.73
0.0025 0.0013
39670.22
99.57
0.0076 0.0066
39670.22
303.08
0.0048 0.0017
39670.22
191.61
0.0029 0.0020
39670.22
115.44
0.0035 0.0104
39670.22
139.64
0.0049 0.0037
39670.22
195.57
0.0017 0.0009
39670.22
67.44
0.0011 0.0005
39670.22
44.43
0.0024 0.0021
39670.22
95.21
0.0011 0.0004
39670.22
41.65
0.0005 0.0004
39670.22
21.03
0.0011 0.0032
39670.22
42.45
0.0011 0.0008
39670.22
44.03
0.0009 0.0005
39670.22
36.50
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APPENDIX B
Power Plant Specific Figures
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South Bay Power Plant
All results based on maximum larval duration
Estuarine Habitat Year 2
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Figure 1a. Hectares restored or created at South Bay Power Plant.
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Encina Power Plant
All results based on maximum larval duration
Open Coast Habitat
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Figure 1b. Hectares restored or created at Encina Power Plant.
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Huntington Beach Generating Station
All results based on maximum larval duration
Coastal Habitat
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Morro Bay Power Plant
Results based on maximum (o) and mean (x) larval duration
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Potrero Power Plant
Results based on maximum (o) and mean (x) larval duration
Estuarine Habitat
100

Likelihood of complete compensation (%)

90
80
70
60

Based on
resampling

50
40
30
20
10
0
0

50

100

150

200

250

100
90
80
70

Based on Z
distribution

60
50
40
30
20
10
0

0

50

100

150

200

250

Hectares restored or created

Figure 1g. Hectares restored or created Potrero Power Plant
APA‐1

E-162

Appendix E

Guidance Documents for Assessing Entrainment

South Bay Power Plant
All results based on maximum larval duration

Estuarine Habitat Year 2

Estuarine Habitat Year 1

Hectares restored or created

3,000

4,000

3,000
2,000
2,000
1,000
1,000

0
50

60

70

80

90

100

0
50

60

70

80

90

100

Likelihood of complete compensation (%)
Source of error Means of
Species Measurements from
individual species

Figure 2a. Likelihood of complete compensation (%) South Bay Power Plant.
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Moss Landing Power Plant
All results based on mean larval duration
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Appendix F- Summary Tables of Salinity and Brine Studies

Associated with the Final Staff Report Including the Final Substitute Environmental
Documentation for the Final Desalination Amendment Adopted May 6, 2015

Table F-1. No observed effect (NOEC), lowest observed effect LOEC, and median effect
concentration (EC50) or 25 percent effect concentration (EC25, denoted by the *) for range‐
finder and definitive tests. Mean EC is the average of the two definitive test results. All results
are based on measured salinities in ppt. Modified From Hyper‐Salinity Toxicity Thresholds for
Nine California Ocean Plan Toxicity Test-Final Report. (Phillips et al. 2012)
Organism
Red Abalone

Endpoint
Development

Purple Urchin

Development

Sand Dollar

Development

Sand Dollar

Fertilization

Mussel

Development

Purple Urchin

Fertilization

Mysid Shrimp

Survival

Growth

Giant Kelp

Germination

Growth

Test
Range Finder
Definitive 1
Definitive 2
Range Finder
Definitive 1
Definitive 2
Range Finder
Definitive 1
Definitive 2
Range Finder
Definitive 1
Definitive 2
Range Finder
Definitive 1
Definitive 2
Range Finder
Definitive 1
Definitive 2
Range Finder
Definitive 1
Definitive 2

NOEC
34
34.9
34.9
34
35.5
37.4
<43
37.7
38.1
<43
37.6
37.6
41
<40.2
42.2
40
41.1
41.6
43
44.9
45.8

LOEC
>34
35.6
35.6
40
36.8
38.6
43
38.6
38.7
43
39.5
39.5
42
40.2
43.9
47
43
41.9
49
50.2
49.2

EC 50
37.8
36.4
37.1
36.9
37.9
38.4
37.8
39.5
39.7
39.0
41.2
39.5
42.3
42.2
44.3
43.3
44.4
44
50.1
48
47.7

Mean EC
36.8

Range Finder
Definitive 1
Definitive 2
Range Finder
Definitive 1
Definitive 2

49
50.2
49.2
49
49
44

>49
>50.2
>49.2
57
54
49

>49*
>50.2*
>49.2*
59.1
55.8
55.2

>49.7*

Range Finder
Definitive 1
Definitive 2

49
<45
<44

57
45
44

52.7*
48.3*
46.3*

47.3*

38.1

39.6

40.3

43.3

44.2

47.8

55.5
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Summary Tables of Salinity and Brine Studies
Endpoint
Survival

Test
Range Finder
Definitive 1
Definitive 2
Range Finder
Definitive 1
Definitive 2

Biomass

NOEC
56
55
60
56
55
60

LOEC
63
60
65
63
60
65

EC 50
60.2
60.4
63.4
57.3*
57.3*
61.2*

Mean EC
61.9

59.3*

Table F-2. No observed effect (NOEC), lowest observed effect (LOEC), and median effect
concentration (EC50) or 25 percent effect concentration (EC25) for Monterey Bay Aquarium
seawater RO brine effluent tests.

Protocol

Endpoint

NOEC

LOEC

EC50

Mussel

Development

38.8

42.7

43.3

Giant Kelp

Germination
Growth
Survival
Biomass

53.0
53.0
50.8
50.8

>53.0
>53.0
>50.8
>50.8

>53.0
51.8
>50.8
>50.8

Topsmelt

Table F-3. Biological impacts of concentrated discharges. Modified from Roberts et al. 2010.
Species
Study
Conditions/
Observed Biological Effects
Reference
Type
Location
Seagrass
Posidonia
oceanica

Lab exposure

15-d exposure to
38-43 ppt

Posidonia
oceanica

Lab exposure

15-d exposure to
23-57 psu

Cympodocea
nodosa

Field study

Barranco del Toro
Beach, Canary
Islands

Caulerpa
prolifera

Field study

Barranco del Toro
Beach, Canary
Islands

Posidonia
oceanica

Field study

Formentera, Spain

Posidonia
oceanica

Field study

Key West, Florida

Posidonia
oceanica

Field study

Shark Bay, WA

Decreased growth after exposure to
salinities > 40 ppt; 50% mortality at
45 ppt
Reduction of vitality and mortality at
salinities > 39.1, at 45 psu 50% of
plants died
Decreased presence near outfall
discharges. Farther away from the
outfall discharge the seagrass
improved condition
Decreased presence near outfall
discharges. Farther away from the
outfall discharge the seagrass
condition improved
Increased leaf necrosis and
decreased carbohydrate storage
near discharge site, relative to control
locations
Seagrass photosynthesis inhibited
after exposure to 12% brines for 24
hours
Increased mortality and senescence
at salinities of 50-65 ppt

Latorre 2005

SánchezLisazo
et al. 2008
Perez and
Ruiz
2001
Perez and
Ruiz
2001
Gacia et al.
2007

Chesher
1971
Walker and
McComb
1990
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Study
Type

Conditions/
Location

Posidonia
oceanica

Field study

Alicante, Spain

Posidonia
oceanica

Field study

Balearic Islands,
Spain

Field study

Observed Biological Effects

Reference

Exposed to brines in the field for 3
months. Exposures raised salinity to
38.4-39.2 ppt in experimental plots
and caused mortality, surviving
plants had reduced shoot and leaf
abundance
Reduced growth and presence of
necrotic tissue in seagrass from
transects impacted by brine, but
there was no extensive meadow
decline

SánchezLizaso
et al. 2008

Key West, Florida

Reduced abundance in water
surrounding brine discharge area.
Majority of effects attributed copper
levels in brine

Chesher
1971

Lab
exposure

Key West, Florida

Chesher
1971

Field
study

Key West, Florida

Relatively more sensitive than other
invertebrates exposed in the study,
50% mortality after exposure to 5.8%
effluent
Reduced abundances in areas
surrounding brine discharges.
Majority of effects attributed to
copper levels in brine

Mysids
Leptomysis
posidoniae

Lab
exposure

15 d exposure to
23-57 psu

Mortality observed at salinities > 40
psu and it was temperature
dependent

SánchezLisazo et al.
2008

Echinoderms
Paracentrotus
lividus

Lab
exposure

15 d exposure to
23-57 psu

Field
study

Alicante, Spain

SánchezLisazo et al.
2008
FernandezTorquemeda
et al. 2005

Field
study

Key West, Florida

Lab
exposure
Field
study

Key West, Florida

Field
study

Balearic Islands,
Spain

Mortality observed at salinities > 40
psu and it was temperature
dependent
Disappeared from meadow in front of
desalination plant, lower vitality
observed in seagrass in the same
area
Reduced abundances in areas
surrounding the effluent discharge
area. Majority of effects attributed to
copper levels in brine
Reduced survival after exposure to
8.5% dilutions
Died within 2-3 days of exposure,
survival improved when copper
emissions were reduced following
plant maintenance
Sea urchins and sea cucumbers
absent from transects impacted by
brine

Gacia et al.
2007

Plankton

Ascidians

Paracentrotus
lividus

Key West, Florida

Chesher
1971

Chesher
1971

Chesher
1971
Chesher
1971

Gacia et al.
2007

Mollusks
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Study
Type

Conditions/
Location

Observed Biological Effects
Total mortality observed after
exposure to 50 ppt. Egg hatching
decreased at 45 ppt. Reduced
growth after exposure to 45 ppt
Brines contained high Cu
concentrations. Effects in juveniles
and adults observed at Cu levels
between 19 -43 ug/L. Effects
included, reduced reproduction and
increased fungal infections.
Mortality found at 60 ppt after 48
hours, sluggish behavior bserved
after 24 hours at 60 and 70 ppt.

Dupavillon
and
Gillanders
2009
Mandelli
1975

Mortality observed at 50 ppt after
24hours, body coloration changed at
this salinity after 0.5 hour of
exposure.
Larvae mortality at 55 ppt after 140
hours of exposure; egg hatchability
was delayed at concentrations > 50
ppt after 73 hours.

Iso et al.
1994

Communities close to outfall
discharges were dominated by
nematodes (up to 98%); polychaetes,
mollusks and crustaceans more
abundant with increasing distance
from discharge
Reduced polychaete abundance and
diversity adjacent to outfall.
Ampharetidae and Paraonidae were
the most and least sensitive families
(respectively)
A study of diatom communities found
reduced richness and abundance in
areas receiving brine, even though
salinity measurements were not
different at outfall and reference
locations D46
A study of meiofauna communities
found lower abundance of copepods
and nematodes near outfall
discharge, abundances increased
away from the discharge point. A
shift in particle size also contributed
to the changes in abundance

Del Pilar
Ruso et al.
2007

Sepia apama
(squid
embryos)

Lab
exposure

99-d exposure to
39-55 ppt

Crassostrea
virginica
(juveniles and
adults)

Lab
exposure

60-d exposure to
45-55 psu

Tapes
philippinarum
(clams)
Fish
Pagrus major
(juveniles)

Lab
exposure

0.5-72 h exposure
to 31-100 ppt

Lab
exposure

0.5-72 h exposure
to 31-100 ppt

Pleuronectes
yokohumae
(eggs/ larvae)

Lab
exposure

0.5-144 h
exposure to 31100 ppt

Benthic

Communities
Field
study

Alicante, Spain

Field
study

Alicante, Spain

Field
study

Antarctica

Field
study

Grand Canaria,
Canary Islands

Reference

Iso et al.
1994

Iso et al.
1994

Del Pilar
Ruso et al.
2008

Crockett
1997

Riera et al.
2011
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Study
Type

Conditions/
Location

Field
study

Tampa, Florida

Field
study

Hurghada, Egypt

Field
study

Blanes, Spain

Observed Biological Effects
No changes in the abundance of the
benthic community including sea
grasses, algae, hard and soft corals,
and other invertebrates despite
salinity increases of up 40 times
higher than baseline data
Many fish species declined and even
disappeared, as well as many
planktonic organisms and corals,
near the area around the plant
No significant impact found by
discharges after visual census. Lack
of effects attributed to high natural
variability and to rapid dilution

Reference
Blake et al.
1996

Mabrook
1994

Raventos et
al.
2006
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Abbreviations
APF

Area production foregone

CCC

California Coastal Commission

CDP

Coastal Development Permit

CEQA

California Environmental Quality Act

CWA

Clean Water Act

EIR

Environmental Impact Report

ETM

Empirical transport model

ENR CCI

Engineering News Record Construction Cost Index

gpm

Gallons per minute

MG

Million gallons

mgd

Million gallons per day

MMA

Marine Managed Area

NAICS

North American Industrial Classification System

NPDES

National Pollutant Discharge Elimination System

O&M

Operation and maintenance

Ocean Plan

Water Quality Control Plan for Ocean Waters of California

Porter-Cologne

Porter-Cologne Water Quality Control Act

ppt

Parts per thousand

psu

Practical salinity units

RO

Reverse Osmosis

SIC

Standard Industrial Classification

scwd2

Santa Cruz Water Department and Soquel Creek Water District

State Water Board

State Water Resources Control Board

SWQPA-GP

State Water Quality Protection Areas – General Protection

TDS

Total dissolved solids

ZID

Zone of initial dilution
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Executive Summary
The State Water Resources Control Board (State Water Board) is proposing an amendment to the
Water Quality Control Plan for Ocean Waters of California (Ocean Plan) addressing sea water
intakes and brine disposal from desalination plants. Specifically, the amendment would: (1)
define the how the regional water boards will determine the best site, design, technology, and
mitigation measures for intakes and discharge outfalls for new or expanded desalination facilities
as specified under Porter-Cologne Section 13142.5(b); and (2) establish receiving water
limitations for salinity as well as monitoring and reporting requirements for all desalination
facilities.
This report presents economic considerations related to the proposed amendment to address
provisions under the Porter-Cologne Water Quality Control Act (Porter-Cologne), and the
California Environmental Quality Act (CEQA). These considerations include compliance with
the requirements, methods to achieve compliance, and the costs of those methods. Compliance
actions and costs attributable to the proposed amendment are those that would not likely be
incurred under the existing regulatory framework. There are a number of existing regulations
addressing the potential impacts associated with intakes and brine discharges from desalination
plants, including the Ocean Plan, Porter-Cologne, the CEQA, and the California Coastal Act.
Existing Facilities

Under the proposed amendment, desalination brine discharges may only increase ambient
salinity by 2 ppt. The proposed amendment also identifies primary options available for brine
discharges from desalination plants to comply with the receiving water limits. These options
include discharging raw brine through a multiport diffuser or commingling the brine with treated
wastewater for dilution credits. Dischargers must implement the method that is most protective
of marine resources based on a comparison of the magnitude of marine life mortality between
dilution and discharging raw brine using multiport diffusers, or another proposed discharge
technology.
Under existing regulations, dischargers must prevent degradation of marine communities. Most
of the current National Pollutant Discharge Elimination System (NPDES) permit requirements
for desalination brine are based on facilities providing a minimum dilution ratio or measuring
salinity effects based on acute toxicity. There is no numeric-based limit applicable to all brine
dischargers. Consequently, under the proposed amendment, dischargers that do not currently
have dilution or mixing zone studies indicating less than a 2 ppt increase above ambient salinity
or are not currently operating multiport diffusers may incur incremental costs.
Based on conceptual and preliminary estimates from proposed facilities, Abt Associates
estimated that capital unit costs for multiport diffusers could range from $0.02 per gallon per day
(gpd) to $0.15 per gpd. For operation and maintenance (O&M) costs, Abt Associates estimated
average costs of $1.46 per million gallon (MG) treated for activities such as periodic cleaning
and inspection of the system.
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To estimate incremental statewide costs to existing brine discharges from desalination plants,
Abt Associates used information in current NPDES permits on existing discharge controls and
conditions and unit costs for multiport diffusers. Thus, estimated incremental annual costs for
the 14 existing desalination plants could range from between approximately $1.1 million to $6.6
million.
New and Expanding Plants

The proposed amendment, once adopted, represents the baseline regulatory framework for the
development of new desalination facilities. Thus, the timing for adoption will affect the
incremental nature of the requirements. However, existing regulations and policies also provide
for similar considerations in constructing new desalination capacity. Thus, there may be little
change under the proposed amendment.
For example, the Porter-Cologne Section 13142.5(b) requires the regional water board to
determine the best site, design, technology, and mitigation measures feasible to minimize the
intake and mortality of all forms of marine life at new desalination facilities in California.
However, Porter-Cologne does not define or describe best site, design, technology, or mitigation
measures. In addition, the California Coastal Commission (CCC) has the authority to delay or
reject permits if applicants do not conduct adequate environmental impact assessments for the
effects on marine life due to entrainment and impingement. The CCC exercised this authority in
November 2013 in voting to delay permitting for Poseidon Resource’s proposed Huntington
Beach desalination facility until the company performed a feasibility study for subsurface
seawater intake structures. The current plan for the facility uses open ocean intakes, which
opponents argue are harmful to marine life (Joyce, 2013).
For mitigation, all entities constructing new or expanded facilities must fully mitigate impacts to
marine life, through either in-lieu funding or mitigation under the proposed amendment.
Whether this change imposes incremental discharge and intake control costs is uncertain. For
example, the CEQA requires entities to mitigate identified significant impacts that cannot be
avoided.
Nonetheless, this report provides information on costs associated with subsurface intakes,
surface intake screens, multiport diffusers, and mitigation measures. For example, when
compared to the cost of surface water intakes, subsurface intakes could decrease total project
capital costs by 2% to 9% due primarily to reduced pretreatment costs. Subsurface intakes
produce a higher quality feed water that is low in suspended solids and other pollutants, whereas
the feed water from surface water intakes must be pretreated to remove foulants prior to the
reverse osmosis process.
Surface intake screens could account for up to 1.2% of total project capital and 0.3% of annual
total O&M costs. Multiport diffusers could account for up to 0.8% of total project capital and
0.1% of annual total O&M costs.
For mitigation, Foster et al. (2013; Appendix 4) indicates that compensation can be attained for
between approximately $36,000 and $154,000 per acre, depending on the water body type.
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 Introduction
The State Water Resources Control Board (State Water Board) is proposing an amendment to the
Water Quality Control Plan for Ocean Waters of California (Ocean Plan) addressing seawater
intakes and brine disposal from desalination facilities. This report presents analysis of economic
factors related to the amendment.
o Need for the Proposed Rule
Desalination processes salt water for human use, but can have negative effects on the marine
environment. Brine discharged from desalination plants is highly concentrated, and can be toxic
to aquatic life within a certain distance of the discharge location. In addition, water intake
systems for these facilities can trap and kill fish and other aquatic organisms.
High salt concentrations make desalination brine denser than ocean water, allowing the discharge
to settle on the ocean floor and adversely affect the health of benthic ecosystems. Several studies
investigating the effects of elevated salinity levels have shown reduced survival rates for sea
grasses and other bottom dwelling species, such as sea urchins and sea cucumbers (Gacia et al.,
2007; Latorre, 2005; Sánchez-Lizaso et al., 2008).
The reverse osmosis (RO) process used in the majority of desalination plants leaves a variety of
chemicals in plant discharges. Chemical additives such as antiscalants and antifoulants are used
on intake water to protect membranes utilized in the RO process. Additionally, plants commonly
blend the desalination brine with wastewater from plant cooling processes, which has a higher
temperature than seawater and can contain a number of other dissolved chemicals. Concentrated
doses of these chemicals within plant discharge can have potentially toxic effects on the growth
and survival of marine organisms.
Seawater intake structures for desalination plants can be hazardous to aquatic life. Small fish
and crustaceans can die from entrainment when they pass through the mesh screens of intake
structures and cannot escape. Larger organisms can become impinged to the screens by the
suction of the intake.
To address these issues, the State Water Board is proposing limitations on salinity in discharges,
and requirements to limit the adverse impacts associated with intake for desalination.
o Scope of the Analysis
The Porter-Cologne Water Quality Act (Porter-Cologne) requires the regional water boards to
take “economic considerations,” among other factors, into account when they establish water
quality objectives. The other factors include the past, present, and probable future beneficial
uses of water; environmental characteristics of the hydrographic unit under consideration; water
quality conditions that could reasonably be achieved through the coordinated control of all
factors affecting water quality in the area; the need for housing; and the need to develop and use
recycled water. The objectives must ensure the reasonable protection of beneficial uses, and the
prevention of nuisance.
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To meet the economic considerations requirement, the State Water Board (1999; 1994)
concluded that, at a minimum, the regional water boards must analyze:
Whether the proposed objective is currently being attained;
If not, what methods are available to achieve compliance; and
The cost of those methods.
If the economic consequences of adoption are potentially significant, the regional water boards
must explain why adoption is necessary to ensure reasonable protection of beneficial uses or
prevent nuisance. The Boards can adopt objectives despite significant economic consequences;
there is no requirement for a formal cost-benefit analysis.1
The amendment to the Ocean Plan that the State Water Board is proposing does not include
water quality objectives, but rather limitations on water discharges (receiving water limitations)
for a particular sector. Nonetheless, to inform policy development, the State Water Board is
considering economic factors similar to developing water quality objectives. As such, under a
contract with the United States Environmental Protection Agency, Abt Associates provided the
State Water Board with an analysis of economic considerations. Specifically, Abt Associates
identified potentially affected facilities, likely incremental compliance actions and costs for these
facilities under the proposed amendment, and economic factors related to the requirements for
the design and construction of future desalination facilities, including mitigation.
o Organization of this Report
This report is organized as follows:
Section 2 – describes the current applicable objectives and requirements that provide the
baseline for the analysis of the incremental impact of the amendment.
Section 3 – describes the proposed amendment limitations and implementation.
Section 4 – describes the data we used to identify existing conditions and compliance
methods and costs.
Section 5 – describes the method we used to evaluate compliance under the current
regulatory framework and the amendment for existing dischargers, and the potential
incremental costs of compliance.
Section 6 – discusses the potential for incremental compliance controls under the
proposed amendment and presents estimates of unit costs for such controls.
Section 7 – provides the references for the analysis.
Appendices provide detailed information on unit cost estimates ( ) and baseline conditions for
existing desalination plants ( ).
1

Water quality objectives establish concentrations protective of beneficial uses and the fishable/swimmable goals of the Clean
Water Act (CWA), and thus are based on science and not economics. Under the CWA, economics can play a role in establishing
water quality standards through the analysis of use attainability [removal of a beneficial use which is not an existing use under 40
CFR 131.10(g)]. However, the applicable economic criterion in such an analysis is not efficiency (i.e., maximizing net benefits,
based on cost-benefit analysis) but distributional impacts (a determination of whether there will be substantial and widespread
economic and social impacts from implementing controls more stringent than those required by sections 301(b) and 306 of the
Act). This criterion may also be employed at the local level in the evaluation of temporary variances.
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 Baseline for the Analysis
This Section identifies the current framework for regulating the quality of ocean waters in
California. The current regulatory framework is the baseline against which the cost changes
associated with the Amendment should be assessed. Thus, only costs that are greater or less than
the costs associated with the baseline (i.e., incremental costs) would be attributable to the
proposed amendment.
Several existing regulations address the potential impacts associated with desalination plants,
including the Ocean Plan, Porter-Cologne, the Coastal Act discussed below. The CEQA requires
environmental review of projects subject to government approvals, including desalination plant
operation, construction, and expansion.
o Ocean Plan
The Ocean Plan does not currently contain objectives or receiving water limitations specific to
salinity. However, it does require dischargers of desalination brine to monitor salinity as part of
their core monitoring programs.
The Ocean Plan has provisions applicable to new and existing seawater intakes within a state
water quality protection area for general protection (SWQPA-GP). For example, for existing
permitted seawater intakes with capacity greater than one million gallons per day (mgd), the
Ocean Plan requires controls to minimize entrainment and impingement by using best
technology available. For new seawater intakes, the Ocean Plan prohibits open ocean intakes
within SWQPA-GP; the plan allows new sub-seafloor intakes in these areas where studies
indicate that there is no predictable entrainment or impingement of marine life. The Ocean Plan
does not currently prohibit or regulate new or existing seawater intakes outside of SWQPA-GPs.
o Porter-Cologne Water Quality Control Act
For new or expanded coastal power plant or other industrial installation using seawater for
cooling, heating, or industrial processing, Porter-Cologne Section 13142.5(b) requires use of the
best available site, design, technology, and mitigation measures feasible to minimize the intake
and mortality of all forms of marine life. However, Porter-Cologne does not define feasible.
o California Coastal Act
The Coastal Act contains narrative requirements related to protection of marine organisms and
the marine environment. For example, Section 30230 requires marine resources to be
maintained, enhanced, and where feasible, restored with special protection given to areas and
species of special biological or economic significance. Uses of the marine environment must be
carried out in a manner that will sustain the biological productivity of coastal waters, and that
maintains healthy populations of all species of marine organisms adequate for long-term
commercial, recreational, scientific, and educational purposes.
In addition, Section 30231 requires the biological productivity and the quality of coastal waters,
streams, wetlands, estuaries, and lakes appropriate to maintain optimum populations of marine
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organisms and for the protection of human health to be maintained and, where feasible, restored.
This may be accomplished through the following, among other means:
Minimizing adverse effects of waste water discharges and entrainment;
Controlling runoff;
Preventing depletion of ground water supplies and substantial interference with surface
water flow;
Encouraging waste water reclamation;
Maintaining natural vegetation buffer areas that protect riparian habitats; and
Minimizing alteration of natural streams.
The Coastal Act also permanently established the California Coastal Commission (CCC), which
has the mission to protect, conserve, restore, and enhance environmental and human-based
resources of the California coast and ocean for environmentally sustainable and prudent use by
current and future generations. In cooperation with local governments, the CCC regulates
development (including construction, land division, and other activities that change the intensity
of land use) in the coastal zone. In most cases, any new development project requires a Coastal
Development Permit, which is issued by either the CCC or an authorized local government. As
part of the permit application, entities must submit an Environmental Impact Report (see Section
2.4) for review if one is prepared.
o California Environmental Quality Act
The state legislature enacted the CEQA in 1970 as a system of checks and balances for land-use
development and management decisions. The CEQA applies to entities undertaking projects
defined in the act as an activity that:
is undertaken by a public agency, or a private activity which must receive some
discretionary approval from a government agency (meaning that the agency has the
authority to deny the requested permit or approval) and
may cause either a direct physical change in the environment or a reasonably foreseeable
indirect change in the environment.
For example, the CEQA requires at least some environmental review of every development
project subject to governmental approval, unless an exemption applies.
The CEQA requires the responsible entity to identify, avoid, and mitigate adverse environmental
effects of the proposed Desalination Amendment. For all projects, the entity must determine
whether the potential impacts of a project may be significant (defined as a substantial adverse
change in the physical conditions which exist in the area affected by the proposed Desalination
Amendment). Depending on this determination, the entity prepares one of the following
documents:
A Negative Declaration if no significant impacts will occur,
A Mitigated Negative Declaration if the original project would have significant effects,
but the agency revises it to avoid or mitigate the effects, or
An Environmental Impact Report (EIR), if it finds significant impacts.
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When an EIR shows that a project will have significant effects, the entity must demonstrate how
these effects have been avoided, minimized, or mitigated through project design changes,
selection of alternatives, or disproval of project.
The CEQA Guidelines define “mitigation” as including, in order of preference (CEQA Section
15370): 1) avoiding the impact altogether by not taking a certain action or parts of an action, 2)
minimizing the impact by limiting the degree or magnitude of the action and its implementation,
3) rectifying the impact by repairing, rehabilitating, or restoring the impacted environment, 4)
reducing or eliminating the impact over time by preservation and maintenance operations during
the life of the action, or 5) compensating for the impact by replacing or providing substitute
resources or environments. If the significant effects are unavoidable, the agency must
demonstrate that it is acceptable through a Statement of Overriding Considerations in balancing
the economic, legal, social, technological, and other factors.
o Summary
As described above, there are existing regulations applicable to the discharge of wastes and
intake structures for both existing and new desalination plants. However, the provisions are
generally narrative, and may result in inconsistencies in permitting or controls across the state.
For example, none of the regulations establish numeric objectives for salinity in ocean waters.
The regulations only require that marine life be sustained and protected where feasible, but do
not specify design considerations or control measures that must be considered.
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 Description of the Proposed Amendment
This Section describes the implementation requirements of the proposed amendment which
defines the how the regional water boards will determine the best site, design, technology, and
mitigation measures for each new or expanded desalination facility as specified under PorterCologne Section 13142.5(b). The amendment also establishes receiving water limitations for
salinity as well as monitoring and reporting requirements for all desalination facilities.
o Applicability
The proposed amendment applies to seawater desalination plants in California, and defines these
facilities in terms of existing, new, or expanded.
Existing facilities are those that have permits and have at least commenced construction
of the facility beyond site grading.
Expanded facilities are existing facilities for which the owner or operator does either of
the following in a manner that could increase intake or mortality of marine life: 1)
increases the amount of seawater used either exclusively by the facility or used by the
facility in conjunction with other facilities or uses, or 2) changes the design or
operation of the facility after the effective date of the amendment.
New facilities are facilities that do not meet the definition of existing or expanding
facilities.
o Site, Design, Technology, and Mitigation Measures Feasibility
Considerations
For each new or expanded facility, the regional water board shall analyze a range of feasible
alternatives for the best site, design, technology, and mitigation measures, and determine the best
combination to minimize intake and mortality of marine life. The Board’s analysis for expanded
facilities will be limited to those expansions or other changes that result in the increased intake or
mortality of marine life, unless the regional water board determines that additional measures that
minimize intake and mortality of marine life are feasible for the existing portions of the facility.


Site

Site is the general onshore and offshore location of a new or expanded facility. The regional
water board requires the owner or operator of a new or expanded facility to:
Analyze the feasibility of subsurface intakes, including whether proposed design capacity
is consistent with regional water needs;
Analyze the feasibility of placing intake, discharge, and other facility infrastructure in a
location that avoids impacts to sensitive habitats and sensitive species;
Analyze the direct and indirect effects on marine life resulting from facility construction;
Analyze operation, oceanographic, bathymetric, geologic, hydrogeologic, and seafloor
topographic conditions;
Analyze the presence of existing infrastructure and the availability of wastewater to dilute
the facility’s brine discharge;
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Ensure that the facility is sited a sufficient distance from any Marine Protected Areas
(MPA) or State Water Quality Protection Areas (SWQPA).


Design

Design is the layout, form, and function of a facility, including the configuration and type of
infrastructure, including intake and outfall structures. The regional water board requires the
owner or operator of each facility to:
Analyze the potential design configurations of the intake, discharge, and other facility
infrastructure to avoid impacts to sensitive habitats and sensitive species;
If a surface intake is proposed, the regional board requires an analysis of potential
designs in order to minimize entrainment and the Area Production Forgone (APF);
Ensure that intake and discharges are located a sufficient distance from a MPA or
SWQPA so that the salinity within the boundaries of a MPA or SWQPA does not
exceed natural background salinity;
Design the outfall so that the brine mixing zone does not encompass or otherwise
adversely affect existing sensitive habitat;
Perform plume modeling and/or field studies to show that discharges do not result in
dense, negatively-buoyant plumes that result in adverse effects due to elevated
salinity or anoxic conditions occurring outside the brine mixing zone;
Design outfall structures to minimize the suspension of benthic sediments.


Technology

Technology is the type of equipment, materials, and methods that are used to construct and
operate the design components of the desalination facility. The regional water board shall apply
the following considerations in determining whether a proposed technology best minimizes
intake and mortality of marine life:
 Intake technology:
o The regional water board shall require subsurface intakes unless it determines that
subsurface intakes are infeasible based on an analysis of approved criteria;
o Installation and maintenance of subsurface intakes shall avoid, to the maximum
extent feasible, the disturbance of sensitive habitats and sensitive species;
o Surface water intakes must be screened with a 0.5 mm (0.02 in) or smaller slot
size screen. An alternate method of preventing entrainment can be used if the
facility demonstrates that it provides an equivalent level of protection using a
study with Empirical Transport Model (ETM)/ Area of Production Forgone (APF)
approach;
o In order to minimize impingement, through-screen velocity at the surface water
intake shall not exceed 0.15 meters per second (0.5 feet per second).
 Discharge technology:
o The preferred technology for minimizing intake and mortality of marine life
resulting from brine disposal is to commingle brine with wastewater that would
otherwise be discharged to the ocean, unless the wastewater is of suitable quality
and quantity to support domestic or irrigation uses. Multiport diffusers are the
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next best method for disposing of brine when the brine cannot be diluted by
wastewater and when there are no live organisms in the discharge;
o The regional water board shall require the owner or operator to analyze the brine
disposal technology or combination of brine disposal technologies that best
reduce the effects of the discharge of brine on marine life;
o Other brine disposal technologies may be used if an owner or operator can
demonstrate to the regional water board that the technology provides a
comparable level of protection;
o An owner or operator proposing to use flow augmentation as an alternative brine
discharge technology must use low turbulence intakes and conveyance pipes and
convey and mix dilution water in a manner that limits thermal stress, osmotic
stress, turbulent shear stress, and other factors that could cause marine life
mortality. Within three years of beginning operation the facility must submit to
the regional water board an empirical study showing that the intake and mortality
of marine life associated with flow augmentation is equal to or more protective
than a facility using wastewater dilution or multiport diffusers. If the report
shows it is less protective, the facility must either cease flow augmentation or redesign the flow-augmentation system. Facilities proposing to using flow
augmentation through surface intakes are prohibited from discharging through
multiport diffusers.


Mitigation

Mitigation is the replacement of marine life or habitat that is lost due to the activity of a
desalination facility after minimizing marine life mortality through site, design, and technology
measures. The regional water board requires the following mitigation measures:
 A Marine Life Mortality Report that projects the marine life mortality resulting from
operation and construction of the facility after implementation of the facility’s required
site, design, and technology measures;
 The owner or operator shall mitigate for the marine life mortality determined in the report
above by choosing to either complete a mitigation project or provide in-lieu funding.
o Mitigation Project: The project must accomplish mitigation through the
expansion, restoration, or creation of kelp beds, estuaries, coastal wetlands,
natural reefs, MPAs, or other projects approved by the regional water board. The
owner or operator must demonstrate that the project fully mitigates for intake-,
discharge-, and construction-related marine life mortality. Intake-related marine
life mortality must be mitigated using acreage that is at least equivalent in size to
the APF calculated in the Marine Life Mortality Report. For every acre of
discharge and construction-related disturbance, the owner or operator must restore
one acre of habitat unless the regional water board determines that a greater than
1:1 ratio is needed.
o In-lieu Funding: Instead of a project, the owner or operator may choose to
provide funding to a mitigation program run by an approved public agency. The
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amount of the fee associated with this option will depend on the cost of the
mitigation project, or on the particular desalination facility’s share of the cost.
The mitigation program must result in the creation and ongoing implementation
of a mitigation project that meets the requirements described for the first
mitigation option and best compensates for intake and mortality of marine life
caused by the facility.
o Receiving Water Limitations
The proposed amendment states that existing discharges of brine from desalination plants shall
not exceed 2 parts per thousand (ppt) above natural background salinity, to be measured as total
dissolved solids (TDS) no more than 100 meters (328 ft) horizontally from the discharge.
An owner or operator may submit a proposal to the regional water board for approval of an
alternative salinity receiving water limitation. The facility-specific alternative receiving water
limitation shall be based on the no observed effect level (NOEL) for the most sensitive species
and toxicity endpoint as determined by chronic toxicity studies. The regional water board may
require additional toxicity tests, information, or studies if needed. The regional water board may
eliminate or revise a facility-specific alternative receiving water limitation for salinity based on a
facility’s monitoring data, the results from their Before-After Control-Impact (BACI) study, or
other relevant information.
Existing facilities that do not meet the receiving water limitation at the edge of the brine mixing
zone and throughout the water column must come into compliance by establishing a facilityspecific alternative receiving water limitation for salinity as described above, or updating their
brine discharge method to meet the 2 ppt limit.
o Monitoring and Reporting Programs
Owners and operators of desalination plants must submit a Monitoring and Reporting Plan to the
regional water board for approval. The Monitoring and Reporting Plan shall, at a minimum,
include monitoring for benthic community health, aquatic life toxicity, and receiving water
characteristics. Receiving water monitoring for salinity shall be conducted at times when the
monitoring locations are most likely affected by the discharge. New and expanded facilities
must perform facility-specific monitoring to demonstrate compliance with the receiving water
limitation for salinity, and evaluate the potential effects of the discharge within the water
column, bottom sediments, and the benthic communities until the regional water board
determines that the program is adequate to ensure compliance with the receiving water
limitation. These facilities must also establish baseline biological conditions prior to discharge
by conducting Before-After Control-Impact (BACI) biological surveys prior to commencement
of construction.
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 Data for the Analysis
To estimate the potential costs of implementing the proposed amendment, Abt Associates
identified existing discharge conditions for National Pollutant Discharge Elimination System
(NPDES)-permitted brine dischargers, the types of controls facilities may implement under the
proposed amendment for compliance with the discharge and intake provisions, and the cost of
those controls. Abt Associates relied on publicly available data sources for these analyses, as
described below.
o Existing Facility Discharge Conditions
The State Water Board provided Abt Associates a list of potentially affected existing facilities
discharging brine wastes to surface waters. Abt Associates used information in NPDES
permits/fact sheets, State Water Board meeting minutes, and municipal websites to determine the
facility type (e.g., desalination facility discharging to ocean waters), discharge flow, current
effluent or receiving water limitations, the basis for limitations (e.g., results of mixing zone
studies), monitoring requirements related to salinity, and outfall configuration (e.g., discharging
through a multiport diffuser or commingled with another waste stream for dilution).
o Compliance Methods and Costs
Abt Associates relied primarily on feasibility studies and conceptual design reports for proposed
desalination facilities in California to identify the types of controls that would enable compliance
with the proposed amendment and the cost of those controls. The cost estimates generally
represent conceptual level estimates, with reported accuracies ranging from -30% to +50%. The
cost estimates also include varying contingency, installation, and other add-ons costs. Thus,
there may be a significant range in unit costs for certain controls.
For mitigation costs, Abt Associates relied on the final report from the expert review panel
(Foster, et al., 2013) submitted to the State Water Board in October 2013. The report estimates
mitigation costs based on the cost of replacing the marine life or habitat lost by producing new,
equivalent habitat, restoration that replaces the lost production, or other projects deemed
equivalent.
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 Potential Compliance and Costs: Existing Facility Requirements
This Section describes the method for evaluating current compliance with the amendment,
identifies available compliance methods, and provides estimates of potential incremental
compliance costs to existing dischargers.
o Overview of Method
The estimated compliance costs represent the cost of the incremental level of control above and
beyond those activities already required under the existing regulatory framework. The method
for evaluating potential impacts involves determining whether existing controls are sufficient for
compliance with the proposed amendment, identifying the incremental compliance activities or
controls needed to meet the provisions in the proposed amendment, and estimating the associated
costs of those activities and controls.
o Affected Dischargers
Based on information provided by the State Water Board, Abt Associates has identified 13
existing seawater desalination facilities to which the proposed amendment would apply (Exhibit
Error! No text of specified style in document.-1). This list does not include plants with NPDES
permits that are not currently under construction (e.g., Huntington Beach Desalination Plant) or
pilot/demonstration plants for full scale operations yet to be constructed.
Exhibit Error! No text of specified style in document.-1: Existing Seawater Desalination
Plants in California
NPDES ID
CA0003751
CA0050016
CA0061191
CA0061794
CA0064564
CA0109223
CAG993001
CAG993001
CA0048143

Desalination Facility Name1

SIC
Code

Brine
Discharge
(mgd)
1.44
0.116
NS
NS
NS
54
0.9
0.14
12.5

Total
Discharge
(mgd)
2540
0.116
0.72
0.067
0.95
540.5
0.9
1.2
23.5

PG&E, Diablo Canyon
4911
Ocean View Plaza
4941
Pebble Beach Desalination Plant
4941
US Navy, San Nicholas
4941
Naval Base Ventura County
4941
Carlsbad Desalination Project2
4941
City of Morro Bay
4941
Chevron, Gaviota
4941
Santa Barbara
4952
South Orange County Wastewater Authority CA0107417
4952
2.8
38.78
San Juan Creek Ocean Outfall
CA0107433
City of Oceanside
4952
2
21
South Orange County Wastewater Authority CA0107611
4952
1
34
Aliso Creek Ocean Outfall
CAG993003
Monterey Bay Aquarium
8422
0.04
>0.04
mgd = million gallons per day
NPDES ID = National Pollutant Discharge Elimination System Identification
NS = not specified
SIC = Standard Industrial Classification
1. Does not include NPDES-permitted plants that have not yet been constructed (e.g., Huntington Beach
Desalination Facility).
2. Currently under construction.
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o Compliance Methods and Costs
Under the proposed amendment, desalination brine discharges may only increase ambient
salinity by 2 ppt. The proposed amendment identifies the primary options available for brine
discharges from desalination plants to comply with the receiving water limits, including
discharging raw brine through a multiport diffuser or commingling the brine with treated
wastewater for dilution credits. Dischargers must implement the method that is most protective
of marine resources based on a comparison of the magnitude of marine life mortality between
dilution and discharging raw brine using multiport diffusers, or other proposed discharge
technology.
Under existing regulations, dischargers must prevent degradation of marine life. Most of the
current NPDES permits requirements for desalination brine are based on facilities providing a
minimum dilution ratio or measuring salinity effects based on acute toxicity. There is no
numeric-based limit applicable to all brine dischargers. Thus, under the proposed amendment,
facilities that do not currently have dilution or mixing zone studies indicating less than a 2 ppt
increase above ambient salinity or are not currently operating multiport diffusers may incur
incremental costs.
Abt Associates based estimates of potential incremental costs to existing desalination brine
dischargers on costs associated with multiport diffusers because the availability and necessary
quantities of dilution water is site-specific. Exhibit Error! No text of specified style in
document.-2 provides a summary of unit cost estimates from planned desalination plants in
California.

June 2014

2

Appendix G

Economic Analysis

Exhibit Error! No text of specified style in document.-2: Unit Cost Estimates for Multiport
Diffusers
Location
Camp Pendleton

Source
Malcolm Pirnie
(2008)

Project Costs (2013$)
Annual
Capital
O&M
$21,943,658

$73,230

Flow
(mgd)1
150.0

Monterey Peninsula
Leeper and
$516,684
13.4
Water Supply Project Naranjo (2013)
WBMWD
West Basin, 20 mgd4
$952,676 $16,655
20.0
(2013)
WBMWD
West Basin, 60 mgd4
$1,103,802 $16,655
60.0
(2013)
gpd = gallon per day
MG = million gallons
mgd = million gallons per day
O&M = operation and maintenance
1. Represents the total flow of the waste discharge.
2. Calculated by dividing project capital costs by flow in gpd (mgd × 1,000,000).
3. Calculated by dividing annual project O&M costs by flow and 365 days per year.
4. Costs represent average for El Segundo and Redondo Beach sites.

Unit Costs (2013$)
Capital
O&M
2
($/gpd) ($/MG)3
$0.15

$1.34

$0.04

-

$0.05

$2.28

$0.02

$0.76

A number of site-specific factors can affect the design of a diffuser. For example, the Camp
Pendleton desalination plant design is broken up into three phases with the first for 50 mgd, and
each subsequent phase adding an additional 50 mgd, up to 150 mgd. To accommodate this
variability in flow, the facility proposal includes a specially designed Y-shaped diffuser. The
facility will be able to close one branch of the “Y” during periods of low flow and open it when
the facility is operating at full capacity (Malcolm Pirnie, 2008). Conversely, feasibility studies
for the 2 potential 60 mgd desalination plants to service the West Basin Municipal Water District
indicate that a conventional single multiport diffuser design would provide sufficient dilution and
capacity.
Characteristics of receiving waters can also influence diffuser design. An analysis of the
expected brine salinity and ocean currents at the West Basin facilities showed that 5-port
diffusers would meet ambient salinity requirements, whereas Camp Pendleton’s diffuser is
designed to have 130 ports even though the flows differ by only a factor of 3 (WBMWD, 2013).
Lastly, the cost estimate in Exhibit Error! No text of specified style in document.-2 are
conceptual and preliminary, and include varying add-on factors such as installation/mobilization,
contingencies, legal and administrative fees, professional or engineering fees, contractor
overhead and profit, etc. Details for the individual unit cost calculations are in . Given the
numerous site-specific factors affecting costs and the significant range in capital unit costs (i.e.,
an order of magnitude between the high and low estimates), Abt Associates used the range of
capital unit costs to estimate the potential incremental impacts to existing desalination brine
dischargers, $0.02 per gallon per day (gpd) to $0.15 per gpd.
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For operations and maintenance (O&M) costs, Abt Associates used an average of $1.46 per MG
treated because the maintenance activities for multiport diffusers are typically similar regardless
of diffuser design (e.g., periodic cleaning and inspection of the system).
o Statewide Costs
Abt Associates used information in current NPDES permits on existing discharge controls and
conditions to determine which existing desalination plants in California may incur incremental
costs to comply with the brine discharge provisions in the proposed amendment. Appendix B
provides detailed baseline information for each facility for this evaluation.
Abt Associates estimated annual costs based on the unit cost estimates presented in Section
,
and the facility-specific flows shown in Exhibit Error! No text of specified style in
document.-3. Annual costs include capital costs annualized at 5% over 20 years plus annual
O&M costs. The annualization rate is based on interest rates for the Carlsbad desalination
facility currently under construction. WBMWD (2013) indicates that the useful life of a diffuser
is approximately 20 years. As shown in the exhibit, incremental annual costs could range
between approximately $1.2 million and $6.8 million.
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Exhibit Error! No text of specified style in document.-3: Potential Incremental Compliance Costs for Existing Desalination
Plants
Flow (mgd)

NPDES ID
CA0003751

Facility Name
PG&E, Diablo
Canyon

CA0050016

Ocean View Plaza

Incremental
Controls
Brine Total
Needed
1.44

2540

No

0.116 0.116

No

CA0061191

Pebble Beach
Desalination Plant

NS

0.72

Possibly

CA0061794

US Navy, San
Nicholas

NS

0.067

No

NS

0.95

No

54

540.5

Possibly

CA0064564

CA0109223

Naval Base Ventura
County
Carlsbad Desalination
Plant

CAG993001

City of Morro Bay

0.9

0.9

No

CAG993001

Chevron, Gaviota

0.14

1.2

No

CA0048143

Santa Barbara

12.5

23.5

No

June 2014

Rationale
Commingled
(brine 0.06% of effluent)
Diffuser;
dilution study indicates
ambient salinity increase
< 2ppt
Rip rap slope
Low volume
discharged via
dispersion through sand
Commingled
with permeate (passthrough water)
No diffuser;
dilution study indicate
increase in ambient
salinity > 2ppt
Diffuser system;
general permit
justification indicates
discharge at or below
seawater salinity
Commingled
with diffuser
Commingled
with diffuser;
intermittent

Multiport Diffuser Costs
Annual Annualized
Capital1
O&M2
Costs3
$0

$0

$0

$0

$0

$0

$14,400 to
$108,000

$400

$1,600 to
$9,100

$0

$0

$0

$0

$0

$0

$10,810,000 to
$1,155,400 to
$288,000
$81,075,000
$6,793,700

$0

$0

$0

$0

$0

$0

$0

$0

$0
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Exhibit Error! No text of specified style in document.-3: Potential Incremental Compliance Costs for Existing Desalination
Plants
Flow (mgd)

NPDES ID

Facility Name

Incremental
Controls
Brine Total
Needed

South Orange County
CA0107417 Wastewater Authority - San
Juan Creek Ocean Outfall
CA0107433

City of Oceanside

South Orange County
CA0107611 Wastewater Authority - Aliso
Creek Ocean Outfall
CAG993003

Total

Monterey Bay
Aquarium
NA

Multiport Diffuser Costs
Annual Annualized
Capital1
O&M2
Costs3

2.8

38.78

No

Commingled
with diffuser

$0

$0

$0

2

21

No

Commingled
with diffuser

$0

$0

$0

1

34

No

Commingled
with diffuser

$0

$0

$0

No

Commingled;
permit indicates effect of
brine on salinity
negligible

$0

$0

$0

0.04

A

Rationale

>0.04
N
A

N

NA

NA

$10,824,400 to
$1,157,000 to
$288,400
$81,183,000
$6,802,800

mgd = million gallons per day
NA = not applicable
NPDES ID = National Pollutant Discharge Elimination System Identification
NS = not specified
O&M = operations & maintenance
1. Total flow in gpd multiplied by $0.02 per gpd to $0.15 per gpd.
2. Total flow multiplied by $1.46 per MG and 365 days per year.
3. Capital costs annualized at 5% over 20 years plus annual O&M costs.
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o Limitations and Uncertainties
Limited facility-specific information is available from current NPDES permits (e.g., not enough
detail on the outfall structure, limited data on available dilution/mixing zone). Thus, the
estimates of the potential incremental costs may over- or underestimate actual compliance costs.
For example, relatively low cost dilution options such as combining brine discharge with a
nearby wastewater treatment plant effluent could reduce compliance costs. Site-specific factors
could result in higher or lower unit costs for installation of multiport diffusers than those
presented in Exhibit Error! No text of specified style in document.-3.
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 Potential Compliance and Costs: New and Expanded Plant
Requirements
The proposed amendment, once adopted, represents the baseline regulatory framework for the
development of new desalination facilities. Thus, the timing of adopting the proposed
amendment will determine whether the requirements are baseline or incremental for any
particular entity. This Section discusses current plans for additional desalination capacity,
methods of compliance with the proposed amendment, and costs of the required activities and
controls.
o New and Expanding Plants
The State Water Board has identified plans for a number of desalination plants that may meet the
definition of new or expanded, depending on the effective date of the amendment. For example,
Poseidon Resources has obtained local land use permits for the Huntington Beach facility but has
not yet received a Coastal Development Permit (CDP) from the CCC. Thus, construction of the
plant has been delayed until Poseidon Resources can conduct additional studies on
environmental impacts. The West Basin Water District is also working towards compliance
requirements for a CDP and NPDES permit for a desalination plant for which it has yet to
receive approval. Since there are numerous efforts underway to conceptualize, plan, and design
new and expanded plants, it is not feasible to identify all such activity.
o Potential Compliance with the Proposed Amendment
Under the proposed amendment, entities constructing new and expanded desalination plants need
to utilize subsurface intake structures where feasible. If an applicant demonstrates to the
satisfaction of the Regional Board that a subsurface intake is not feasible, the applicant may
utilize a surface water intake after demonstrating a level of biological protection equivalent to or
better than a subsurface intake and after taking mitigation measures into account. At minimum,
surface water intakes would need to include intake screens.
Currently Porter-Cologne Section 13142.5(b) requires the regional water board to determine the
best site, design, technology, and mitigation measures feasible to minimize the intake and
mortality of all forms of marine life at new desalination facilities in California. However, PorterCologne does not define or describe best site, design, technology, or mitigation measures.
In addition, the CCC has the authority to delay or reject permits if applicants do not conduct
adequate environmental impact assessments for the effects on marine life due to entrainment and
impingement. For example, in November 2013, the CCC voted to delay permitting for the
Huntington Beach desalination facility until the company performed a feasibility study for
subsurface seawater intake structures. The current plan for the plant uses open ocean intakes,
which opponents argue are harmful to marine life (Joyce, 2013).
Thus, there is uncertainty regarding whether the proposed amendment would result in
incremental intake controls and configurations compared to the current regulatory framework.
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Nonetheless, the Sections below provide information on various types of subsurface intakes and
surface intake screens.
Once constructed, facilities would need to meet the receiving water limits for salinity. As shown
in Section
, there are several ways existing facilities are complying with this provision. The
fact that there are dischargers that may need to make changes to their existing discharge structure
indicates that there could be changes to the construction of new outfalls associated with the
proposed amendment.
For mitigation, all entities developing new or expanded plants must fully mitigate impacts to
marine life and habitat, through either an in-lieu fee program, or mitigation under the proposed
amendment. However, the CEQA already requires entities to mitigate identified significant
impacts that cannot be avoided. Additionally, even if impacts are not significant pursuant to the
CEQA, entities may be required to conduct mitigation under other regulations.
For example, the EIR for the Poseidon Resources desalination plant in Carlsbad does not identify
the impingement and entrainment effects to be significant under the CEQA. Nonetheless, the
CCC required Poseidon Resources to develop a Marine Life Mitigation Plan, which includes the
restoration of at least 37 acres of estuarine wetlands, as a special requirement of its CDP (CCC,
2011). This mitigation acreage was imposed pursuant to the CCC’s and the State Water Board’s
respective responsibilities under the Coastal Act and the California Water Code, both of which
employ different standards of review than the CEQA’s “significant impact” threshold. This
suggests that mitigation requirements under the proposed amendment are unlikely to represent
incremental activity. Nonetheless, the Sections below also provide information on mitigation
compliance and costs.
o Compliance Methods
As discussed above, new and existing facility designs may include subsurface well intake
structures, surface water intake screens, multiport diffusers for brine discharges, and mitigation.
The Section below discusses subsurface intakes, surface water intake screens, and mitigation; see
Section
for discussion of multiport diffusers.


Subsurface Well Intakes

There are four main types of intake technologies that provide subsurface feedstock water:
Vertical wells – drilled into sediments directly below the well site and require favorable
geology and hydrology. For example, vertical wells require sand formations with
adequate permeability and porosity to produce a sufficient supply of feedstock water.
Slant wells – drilled at an angle between vertical and horizontal (which is more costly
than drilling straight down). These slant wells can be advantageous in locations
where vertical depth is limited.
Ranney (radial) wells – horizontal water collection wells with a central concrete caisson
from which lateral well screens are arranged in a radial pattern. Design options for
the lateral screens are highly adaptable, so the wells can be installed in settings that
may otherwise limit subsurface intakes (e.g., shallow bedrock, limited horizontal
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extent of target aquifer). They also use less area than a conventional well field and
minimize groundwater entrance velocity, reducing the frequency of required
maintenance (Riegert, 2006).
Infiltration galleries – can be constructed either offshore or onshore. Infiltration galleries
intake water through a series of buried horizontal wells that lie underneath a
specially-engineered filter bed that blocks sediment and debris but allows seawater to
seep through. Because these beds provide filtration, infiltration galleries require less
pretreatment for RO units, but require a particular substrate and wave energy to be
feasible for offshore locations (RBF Consulting, 2009).
Subsurface intake wells are generally associated with higher capital and construction costs than
open or screened surface intakes. Subsurface intakes also typically require a larger installation
area than surface intakes in order to provide adequate source water to a facility, resulting in
higher land acquisition costs. However, subsurface intake systems typically have much lower
operating costs due to reductions in feedwater pretreatment, biofouling, and mitigation costs
(since they eliminate impingement and entrainment).


Surface Water Intakes Screens

The proposed amendment requires desalination facilities using surface water intakes to use
wedgewire screens with 0.5 mm or smaller slot size, or other screening technology that is at least
as effective as the wedgewire screen in reducing entrainment of juvenile organisms, larvae, and
eggs. The screens must also be adequately maintained for the duration of the facility’s operation.
Wedgewire technology reduces impingement and entrainment of aquatic life by (Bechtel, 2012):
Acting as physical barriers to prevent aquatic organisms sufficiently larger than the
screen slot size from being entrained;
Using a sweeping current in the source water to move aquatic organisms away from the
screen faces; and
Utilizing a slow through-slot intake velocity at the screens to further exclude early life
stages of aquatic organisms.
The feasibility and costs of wedgewire screens varies based on facility design and site
characteristics. However, screen costs generally represent a small portion of overall project
costs, and can reduce operation, maintenance, pretreatment, and mitigation costs compared to an
uncontrolled open intake.


Mitigation

Under the amendment, the State Water Board’s preferred mitigation strategy for desalination
intake impacts is habitat creation, restoration, or enhancement (SWRCB, 2013). For operational
impacts related to intakes, the mitigation acreage requirements will depend on the APF as
determined by an empirical transport model (ETM). Foster et al. (2013; Appendix 4) describe
this approach. APF models provide an estimate of the scale of loss resulting from the intake
impacts, and as such, a measure of the mitigation needed to compensate for the loss. The
approach yields a “currency” in the form of habitat acreage that is needed to offset the impact
(Appendix 4, page 1). APF is based on impacts to a set of sample species, and this approach
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assumes that the mean of the samples represents the true loss rate across all affected species.
The APF covers all losses, direct and indirect, for which mitigation is needed.
For operational mortality related to discharges from the facility, the owner or operator must
estimate (and include in the Marine Life Mortality Report) the area or volume in which salinity
will exceed 2 ppt above natural background, and the mortality associated with discharges.
Similarly, the owner or operator must estimate mortality associated with construction of the
facility. For both discharge and construction related impacts, the owner or operator can estimate
the area of disturbance associated with mortality using any acceptable approach.
Mitigation requirements will depend on the type of habitat needed to compensate for losses. For
example, as noted by Foster et al. (2013; Appendix 4, page 3), wetland creation and restoration
(which may be used to compensate for losses in estuaries or soft-bottom open coastal areas) is
more expensive per acre than reef creation (which compensates for losses in rocky bottom open
coastal areas). Additionally, rather than completing a mitigation project, owners and operators
may choose to instead provide in-lieu funding to a mitigation program run by an approved public
agency.
o Compliance Costs
This Section provides cost estimates for subsurface well intakes, surface intake screens,
multiport diffusers, and mitigation that may be employed for compliance under the proposed
amendment.


Subsurface Well Intakes

The incremental cost of using subsurface well intakes represents the difference between the cost
of the baseline intake option (e.g., surface water intake) and the cost of the subsurface intake.
Typically, costs for subsurface well intakes are more costly than surface intake structures.
However, source water from subsurface intakes will have lower suspended solids, which
decreases the amount of pretreatment needed and thus, total project costs.2 Subsurface intakes
also reduce biofouling in the seawater transmission pipeline and system, decreasing chemical
usage and the frequency of maintenance activities.
However, most feasibility studies for proposed desalination plants show the cost of subsurface
wells versus the cost of surface intakes without considering the decrease in pretreatment
requirements and maintenance activities. Hence, data are limited for the comparison of costs for
the two options. Exhibit Error! No text of specified style in document.-4 shows the total
project costs for surface and subsurface intakes for two proposed desalination plants, including
differences in pretreatment.

2

Note that in some areas subsurface water may be high in iron and manganese, which would need to be removed prior to the RO
system to prevent fouling. This could increase pretreatment costs, although they would still likely be less than those required for
surface intakes (Kennedy/Jenks Consultants, 2011).
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Exhibit Error! No text of specified style in document.-4: Comparison of Total Capital Costs
for Subsurface and Surface Intake Structures (millions 2013$)
Total Capital Project Costs
Subsurface Intake
Surface Intake
1
Monterey Peninsula
Leeper and Naranjo (2013)
$195 - $287
$199 - $300
2
Camp Pendleton
RBF Consulting (2009)
$2,604 - $2,873
$2,875 - $3,144
1. Open intake structures require an additional $33 million in capital costs related to
pretreatment.
2. Additional pretreatment for surface intakes includes a submerged ultrafiltration system and an
underground ultrafiltration filtrate storage tank (RBF Consulting, 2009, Table 10-7).
Location

Source for Estimates

As shown in the exhibit, costs for subsurface intake structures may decrease total capital costs by
approximately 2% to 9%. This is due primarily to the decrease in pretreatment controls needed
for the cleaner intake water from subsurface wells. For example, for Camp Pendleton, the
subsurface infiltration gallery is almost twice as much as the surface water intake structure.
However, the surface water intake option requires more than $200 million more in pretreatment
controls than the subsurface intake option.


Surface Water Intake Screens

Exhibit Error! No text of specified style in document.-5 presents unit cost estimates for surface
intake screens for proposed desalination plants in California.
provides the details for each of
the estimates.
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Exhibit Error! No text of specified style in document.-5: Estimated Unit Costs for Surface
Water Intake Screens (2013$)
Location
Camp
Pendleton
Monterey
Peninsula

Source
Malcolm Pirnie
(2008)

Total Costs
Annual
Capital
O&M
$33,174,664

Size2
(mgd)

$366,149

330

Unit Costs
Capital3 O&M4
($/gpd)
($/MG)
$0.10

$3.04

Leeper and
$310,010
23
$0.01
Naranjo (2013)
Kennedy/Jenks
scwd2
$1,810,745 $154,106
11.3
$0.16 $37.36
Consultants (2011)
West Basin
WBMWD
$1,775,243
$37,993
20
$0.09
$5.20
(20 mgd)
(2013)
West Basin
WBMWD
$2,644,229
$42,678
60
$0.04
$1.95
(60 mgd)
(2013)
MG = million gallons
mgd = million gallons per day
O&M = operation & maintenance
scwd2 = Santa Cruz Water Department and Soquel Creek Water District
WBMWD = West Basin Water Management District
1. Escalated to 2013 dollars using the Engineering New Record Construction Cost Index.
2. Represents total intake volume per day.
3. Estimated by dividing total capital costs by intake flow in gpd (mgd × 1,000,000).
4. Estimated by dividing total O&M costs by intake flow in mgd and 365 days per year.

To put these costs into perspective, we compared the overall project capital and O&M costs to
the cost of just the intake screens as shown in Exhibit Error! No text of specified style in
document.-6.
Exhibit Error! No text of specified style in document.-6: Comparison of Surface Water Intake
Screens to Total Project Costs (millions 2013$)
Location

Source for
Estimates

Capital Costs
Intake
Total Project
% of Total
Screen

Annual O&M
Total
Intake % of
Project Screen Total
$135 $33.2 1.1% - 1.2%
$0.4 0.3%
$178

Camp
Malcolm Pirnie
$2,875 - $3,144
Pendleton
(2008)
Monterey
Leeper and Naranjo
$199 - $300
$0.3 0.1% - 0.2% $14 - $15
Peninsula1
(2013)
West Basin
WBMWD (2013)
$275 - $342
$1.8 0.5% - 0.6%
$18 $0.04
(20 mgd)
West Basin
WBMWD (2013)
$664 - $827
$2.6 0.3% - 0.4%
$52 $0.04
(60 mgd)
mgd = million gallons per day
O&M = operation and maintenance
1. Total Project capital cost range for Monterey represents cost estimates for surface and
subsurface intakes.
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Multiport Diffusers

As shown in Exhibit Error! No text of specified style in document.-2, unit costs for multiport
diffusers could range from approximately $0.02 per gpd to $0.15 per gpd for capital and average
approximately $1.46 per MG treated for O&M. Exhibit Error! No text of specified style in
document.-7 provides a comparison of diffuser costs to total project costs.
Exhibit Error! No text of specified style in document.-7: Comparison of Multiport Diffuser
Costs to Total Project Costs (millions 2013$)
Location

Source for
Estimates

Capital Costs

Annual O&M
Total
% of
Total Project Diffuser % of Total
Diffuser
Project
Total
$117 $2,604 - $3,144
$21.9 0.7% - 0.8%
$0.07 0.1%
$178

Camp
Malcolm Pirnie
Pendleton
(2008)
Monterey
Leeper and Naranjo
$195 - $300
$0.5 0.2% - 0.3% $13 - $15
Peninsula1
(2013)
West Basin
WBMWD (2013)
$275 - $342
$1.0
0.3%
$18
$0.02 0.1%
(20 mgd)
West Basin
WBMWD (2013)
$664 - $827
$1.1 0.1% - 0.2%
$52
$0.02 0.0%
(60 mgd)
1. Total project capital cost range for Monterey represents cost estimates for surface and subsurface
intakes.


Mitigation

Desalination plant owners and operators must mitigate for impacts resulting from intake,
construction, and discharges, through either the implementation of a mitigation project, or
payment to a mitigation program run by an approved public agency. For intake-related impacts,
the mitigation acreage required will be determined by the APF method, as described in Section
. In addition, owners and operators must also mitigate impacts resulting from construction
and discharges, using at least a 1:1 mitigation ratio (i.e., one acre of mitigation for every acre
impacted). As such, the size of required mitigation projects depends on the size of the impacts
associated with both construction and operation (specific to intake and discharges).
Exhibit Error! No text of specified style in document.-8 shows the estimated unit mitigation
costs for several power plants, based on the APF method, shown in costs per acre of mitigation
(Foster, et al., 2013). On average, compensation can be attained for an average of $36,000 per
acre for wetlands and $154,000 per acre for rocky reefs.3
Note that desalination plants are likely to use smaller volumes of water compared with power
plants, and as such may be associated with lower intake-based mitigation project costs. On the
other hand, however, the amendment requires that desalination plant owners and operators also
mitigate for construction- and discharge-related impacts, which will increase the required
mitigation acreage relative to intake-only mitigation projects.
3

Updated to 2013$ using ENR CCI.
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Actual costs for individual mitigation projects will vary based on site-specific factors, and may
be significantly higher or lower than averages.
Exhibit Error! No text of specified style in document.-8. Estimated
Mitigation Costs for Power Plant Intakes1
Facility (year)
Moss Landing (2000)
Morrow Bay (2001)
Poseidon (2009)
Huntington Beach (2009)

Intake Volume
(mgd)

APF (acres)

Wetland/Estuary
360
840
371
760
304
37
127
66
Rocky Reef
2,670
543

Total Cost (millions;
2013$)2
$23.2
$20.6
$12.4
$5.5

Diablo (2006)
$83.7
APF = area production foregone
mgd = million gallons per day
Source: Foster et al. (2013), Appendix 4.
1. Costs likely do not include project monitoring and administration.
2. Updated to 2013$ using the Engineering News Record Construction Cost Index (ENR CCI).

Cost per Acre
(2013$)2
$27,601
$27,145
$334,368
$82,748
$154,098

o Summary
Depending on the outcome of an environmental impact analysis for a new or expanded plant, the
proposed amendment could result in incremental costs or cost savings associated with the design
and construction of subsurface intakes, surface intake screens, multiport diffusers, and mitigation
measures. For example, when compared to the cost of surface water intakes, subsurface intakes
could decrease total project capital costs by 2% to 9%, due primarily to reduce pretreatment
costs. Surface intake screens could account for up to 1.2% of total project capital and 0.3% of
annual total O&M costs. Multiport diffusers could account for up to 0.8% of total project capital
and 0.1% of annual total O&M costs.
For mitigation, Foster et al. (2013; Appendix 4) indicates that compensation can be attained for
between approximately $36,000 and $154,000 per acre, depending on the water body type.
o Limitations and Uncertainties
Once adopted, the proposed amendment will represent the regulatory baseline for any new
facility or facility expansion. However, there is evidence that facility planners are already
considering the feasibility of subsurface intakes and surface intake screens, and the potential
environmental impacts to marine life associated with each option as part of the design process,
under the current regulatory framework, as a way to avoid delays and denials of the necessary
permits caused by insufficient consideration and analysis of environmental impacts. Further,
entities may already have to mitigate for significant environmental impacts under CEQA and the
Coastal Act, through avoidance, minimization, or compensatory actions. Thus, it is unclear
whether the intake structure and mitigation costs in Section
are attributable to the amendment
or would be incurred under the existing framework.
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 Unit Costs
This appendix provides the details for the unit cost estimates for brine controls, intake structures,
and intake screens. The cells in the tables shaded in green are from the cited source document,
whereas Abt Associates calculated the remaining cells based on the information in the source
document.
A.1 Brine Controls
Exhibits A-1 through A-9 show facility-specific details used to develop unit costs for brine
controls.
Exhibit A-1: Camp Pendleton Multiport Diffuser Capital Costs
Material / Equipment
Cost (2008$)
Cost (2013$) [2]
$4,055,802
7' Diameter Diffuser Pipe Concrete Cover
$3,600,000
$2,253,223
Structure at outfall "Y"
$2,000,000
$844,959
Diffuser Orifices
$750,000
$7,153,984
Equipment Subtotal
$6,350,000
$5,907,717
Installation/Construction [1]
$5,243,792
$13,061,701
Equipment and Installation Subtotal
$11,593,792
Contingency
40%
$18,286,381
Equipment, Installation, & Contingency Subtotal
$16,231,309
Engineering + Construction Management:
20%
$21,943,658
Total Capital Cost
$19,477,571
Percent of O&M attributable to diffuser [3]
50%
$73,230
Annual O&M
$65,000
Source: Malcolm Pirnie (2008) for shaded cells.
1. Estimated installation as a percent of equipment costs by dividing the total project equipment cost by
the total installation costs and assuming that installation is proportional to equipment cost (see Exhibit A2).
2. Escalated to 2013$ using the Engineering News Record Construction Cost Index (ENR CCI). Used
CCI of 8600 for 2008 dollar year as specified in Malcolm Pirnie (2008).
3. Estimated the percent of annual operation & maintenance (O&M) costs based on the facility needing
annual inspection of the discharge and intake structures, and assuming that it takes the same amount of
time to inspect each structure (i.e., 50% of O&M costs are attributable to the outfall/diffuser system).

Exhibit A-2: Camp Pendleton Project Costs used to Estimate Installation as a Percent of
Capital Equipment
Component
Capital Costs
Intake Headers
Intake Screens
Brine Discharge Line
WWTP Effluent Discharge Line
Diffuser
Gravel trench bedding
Total Capital Equipment Cost
Installation Costs
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Exhibit A-2: Camp Pendleton Project Costs used to Estimate Installation as a Percent of
Capital Equipment
Component
Barges
Cranes
Tugboat
Diver Crews
Tradesmen
Total Installation /Construction Cost
Installation as a percent of capital equipment
Annual Inspection Cost [1]
Source: Malcolm Pirnie (2008) for shaded cells.
1. Cost for a dive crew and support vessel for two weeks.

Cost (2008$)
$3,960,000
$1,620,000
$900,000
$6,300,000
$12,960,000
$25,740,000
83%
$130,000

Exhibit A-3: Monterey Peninsula Diffuser Capital Cost
Component
Cost (2012$)/Quantity
Cost (2013$) [1]
New Diffusers
$500,000
$516,684
Total intake flow (mgd) [2]
23
Total product water flow (mgd)
9.6
Calculated brine flow (mgd)
13.4
mgd = million gallons per day
Source: Leeper and Naranjo (2013) for shaded cells.
1. Escalated to 2013$ using the Engineering News Record Construction Cost Index (ENR CCI).
2. Source for intake flow: RBF Consulting (2013)

Exhibit A-4: West Basin Diffuser Capital Cost, El Segundo Site, 20 mgd
Component
Cost (2012$)
Cost (2013$) [3]
Diffusers Materials and Installation (Labor) Costs
$659,933
$686,936
$890,910
Diffuser Construction Costs, including add-ons [1]
$927,363
$1,051,273
Total Capital Cost - Diffusers [2]
$1,094,289
mgd = million gallons per day
Source: West Basin Municipal Water District (2013) for shaded cells.
1. Add-ons include mobilization/demobilization, bonds and insurance, overhead and profit, and
contingency calculated as 35% of material and labor costs.
2. Total capital cost includes 18% of construction and add-on costs for professional services.
3. Escalated to 2013$ using the Engineering News Record Construction Cost Index (ENR CCI).
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Exhibit A-5: West Basin Diffuser Capital Cost, El Segundo Site, 60 mgd
Component
Cost (2012$)
Cost (2013$) [3]
Diffusers Materials and Installation (Labor) Costs
$765,960
$797,301
$1,034,046
Diffuser Construction Costs, including add-ons [1]
$1,076,357
$1,220,174
Total Capital Cost - Diffusers [2]
$1,270,101
mgd = million gallons per day
Source: West Basin Municipal Water District (2013) for shaded cells
1. Add-ons include mobilization/demobilization, bonds and insurance, overhead and profit, and
contingency calculated as a percent of material and labor costs.
2. Total capital cost includes 18% of construction costs for professional services.
3. Escalated to 2013$ using the Engineering News Record Construction Cost Index (ENR CCI).

Exhibit A-6: West Basin Diffuser Capital Cost, Redondo Beach Site, 20 mgd
Component
Cost (2012$)
Cost (2013$) [3]
Diffusers Materials and Installation (Labor) Costs
$489,128
$509,142
$660,323
Diffuser Construction Costs, including add-ons [1]
$687,342
$779,181
Total Capital Cost - Diffusers [2]
$811,063
mgd = million gallons per day
Source: West Basin Municipal Water District (2013) for shaded cells.
1. Add-ons include mobilization/demobilization, bonds and insurance, overhead and profit, and
contingency calculated as a percent of material and labor costs.
2. Total capital cost includes 18% of construction costs for professional services.
3. Escalated to 2013$ using the Engineering News Record Construction Cost Index (ENR CCI).

Exhibit A-7: West Basin Diffuser Capital Cost, Redondo Beach Site, 60 mgd
Component
Cost (2012$)
Cost (2013$) [3]
Diffusers Materials and Installation (Labor) Costs
$565,380
$588,514
$763,263
Diffuser Construction Costs, including add-ons [1]
$794,494
$900,650
Total Capital Cost - Diffusers [2]
$937,503
mgd = million gallons per day
Source: West Basin Municipal Water District (2013) for shaded cells.
1. Add-ons include mobilization/demobilization, bonds and insurance, overhead and profit, and
contingency calculated as a percent of material and labor costs.
2. Total capital cost includes 18% of construction costs for professional services.
3. Escalated to 2013$ using the Engineering News Record Construction Cost Index (ENR CCI).

Exhibit A-8: West Basin Capital Cost Add-ons
Cost Component
Percent [1]
Mobilization/ Demobilization [2]
Bonds & Insurance [2]
Overhead & Profit [2]
Contingency [2]
Subtotal Construction Cost [2]
Professional Services [3]
Source: West Basin Municipal Water District (2013) for shaded cells
1. Represents Base scenario (study presents cost estimates for low, base, and high scenarios).
2. Cost components calculated as a percent of total material and labor costs.
3. Cost component calculated as a percent of total construction cost.
June 2014
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Exhibit A-9: West Basin Desalination Plant - O&M Costs
Component
Annual Cost (2012$)
Cost (2013$) [2]
El Segundo, 20 mgd
$16,000
$16,655
El Segundo, 60 mgd
$16,000
$16,655
Redondo Beach, 20 mgd
$16,000
$16,655
Redondo Beach, 60 mgd
$16,000
$16,655
mgd = million gallons per day
O&M = operation & maintenance
Source: West Basin Municipal Water District (2013) for shaded cells.
1. Escalated to 2013$ using the Engineering News Record Construction Cost Index (ENR CCI).

A.2 Intake Controls
Exhibits A-10 through A-28 show facility-specific details used to develop unit costs for intake
controls.
Exhibit A-10: Camp Pendleton Intake Screens Capital Costs
Material / Equipment
Cost (2008$)
Cost (2013$) [2]
Intake Headers (2 pipes,10.5' diameter, 3500' each)
$8,400,000
$9,463,538
Intake Screens (6' diameter)
$1,200,000
$1,351,934
Equipment Subtotal
$9,600,000
$10,815,472
Installation/Construction [1]
$7,927,623
$8,931,352
Equipment and Installation Subtotal
$17,527,623
$19,746,824
Contingency
40%
Equipment, Installation, & Contingency Subtotal
$24,538,672
$27,645,553
Engineering + CM:
20%
Total Capital Cost
$29,446,406
$33,174,664
Source: Malcolm Pirnie (2008) for shaded cells.
1. Estimated installation as a percent of equipment costs by dividing the total project equipment cost by
the total installation costs and assuming that installation is proportional to equipment cost (see Exhibit A2).
2. Escalated to 2013$ using the Engineering News Record Construction Cost Index (ENR CCI). Used
CCI of 8600 as specified in the report.
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Exhibit A-11: Camp Pendleton Intake Screens O&M Costs
Material / Equipment
Annual Cost (2008$)
Cost (2013$) [1]
Inspection Cost as % of total Inspection cost [2]
50%
Total inspection cost
$130,000
$146,460
Intake screen inspection
$65,000
$73,230
Intake Screen Semiannual Airbust Crew
$100,000
$112,661
Intake Screen Semiannual Airbust Vessel
$30,000
$33,798
Intake Screen Annual Cleaning Crew
$100,000
$112,661
Intake Screen Annual Cleaning Vessel
$30,000
$33,798
Annual O&M
$325,000
$366,149
O&M = operation & maintenance
Source: Malcolm Pirnie (2008) for shaded cells.
1. Escalated to 2013$ using the Engineering News Record Construction Cost Index (ENR CCI). Used
CCI of 8600 as specified in the report.
2. Estimated the percent of annual inspection costs based on the facility needing annual inspection of the
discharge and intake structures, and assuming that it takes the same amount of time to inspect each
structure (i.e., 50% of costs are attributable to the intake system).

Exhibit A-12: Camp Pendleton - Subsurface Infiltration Gallery Capital
Component
Cost (2009$)
Cost (2013$) [3]
Deep Infiltration Gallery Intake - Phase 1 [1]
$54,817,150
$62,126,061
Deep Infiltration Gallery Intake - Phase 2 [2]
$24,070,950
$27,280,391
Deep Infiltration Gallery Intake - Phase 3 [2]
$14,830,950
$16,808,398
Deep Infiltration Gallery Intake - Total Equipment
$93,719,050
$106,214,850
Construction Contingency (percent of equipment)
40%
Subtotal - Equipment + Construction Contingency
$131,206,670
$148,700,790
Implementation (percent of equip + constr contingency)
25%
Total Capital
$164,008,338
$185,875,988
Source: RBF Consulting (2009) for shaded cells.
1. For 50 million gallons per day (mgd).
2. For addition of 50 mgd.
3. Escalated to 2013$ using the Engineering News Record Construction Cost Index (ENR CCI) from
January 2009$.

Exhibit A-13: Camp Pendleton - Subsurface Infiltration Gallery O&M
Component
Annual Cost (2009$)
Cost (2013$) [3]
Power Requirement Costs for Intake [1]
$4,730,354
$5,361,064
Feed Intake System Cleaning Costs [2]
$120,000
$136,000
Total O&M
$4,850,354
$5,497,064
O&M = operation & maintenance
Source: RBF Consulting (2009) for shaded cells.
1. Based on energy costs of $0.10/kWh in 2009 dollars.
2. Based on 2 weeks per year for cleaning and includes vessel and crew.
3. Escalated to 2013$ using the Engineering News Record Construction Cost Index (ENR CCI) from
January 2009$.
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Exhibit A-14: Monterey Peninsula Slant Well Intake Capital Cost
Component
Cost (2012$)
Cost (2013$) [2]
Slant Cost [1]
$50,323,000
$52,002,187
Intake Pump Station Costs [1]
$6,363,000
$6,575,322
Intake Pipeline Costs [1]
$4,697,000
$4,853,730
Total Slant Wells Cost
$61,383,000
$63,431,239
Source: Leeper and Naranjo (2013) for shaded cells.
1. Includes implementation costs as 20% of equipment, and contingency and mitigation costs as 25% and
1%, respectively, of equipment and installation costs. Also includes land cost for well installation.
2. Escalated to 2013$ using the Engineering News Record Construction Cost Index (ENR CCI).

Exhibit A-15: Monterey Peninsula Ranney Collector Intake Capital Cost
Component
Cost (2012$)
Cost (2013$) [4]
Ranney collectors
$23,000,000
$23,767,468
Temporary Sheet Piling and Wave Protection for
Construction
$3,700,000
$3,823,462
Subtotal Base Construction
$26,700,000
$27,590,930
Implementation 20%
$5,340,000
$5,518,186
Land [1]
$1,100,000
$1,136,705
Subtotal for equip, installation, and land
$59,840,000
$61,836,752
Contingencies as percent of equip, installation, and land
25%
$0
Mitigation as percent of equip, installation, and land
1%
$0
Ranney Collector Total (equipment, installation, land,
contingency, and mitigation)
$75,398,400
$77,914,307
Additional Beach Pipeline Cost [2]
$1,400,000
$1,446,715
Pump Station Costs [3]
$6,363,000
$6,575,322
Total Ranney Collector Cost
$83,161,400
$85,936,344
Source: Leeper and Naranjo (2013) for shaded cells.
1. Original estimate excludes land cost from the Ranney collector cost because they assume they would
have already purchased the land for the preferred option. Thus, Abt Associates added the land cost to the
estimate to obtain total stand-alone project costs.
2. Includes implementation costs as 20% of equipment, and contingency and mitigation costs as 25% and
1%, respectively, of equipment and installation costs.
3. Original estimate does not include pump station costs; however, for consistency with the slant well
estimates, Abt Associates included the pump station costs (the report does not indicate that pump station
costs would be avoided under the Ranney collector option).
4. Escalated to 2013$ using the Engineering News Record Construction Cost Index (ENR CCI).

Exhibit A-16: Monterey Peninsula Intake Screen Capital Cost
Component
Cost (2012$)
Cost (2013$) [2]
Total Wire Screens Cost [1]
$300,000
$310,010
Source: Leeper and Naranjo (2013) for shaded cells.
1. Includes implementation costs as 20% of equipment, and contingency and mitigation costs as 40% and
1%, respectively, of equipment and installation costs.
2. Escalated to 2013$ using the Engineering News Record Construction Cost Index (ENR CCI).
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Exhibit A-17: scwd2 Intake Screens Capital Cost
Component
Cost (2010$)
Cost (2013$) [2]
Intake Screens [1]
$1,645,000
$1,810,745
Source: Kennedy/Jenks Consultants (2011) for shaded cells.
1. Costs include 9.75% tax on total materials cost, 15% contractor overhead & profit (OH&P) on
materials and installation cost, 30% of total cost for contingency, and 5% of total cost for mid-point of
construction.
2. Escalated to 2013$ using the Engineering News Record Construction Cost Index (ENR CCI).

Exhibit A-18: scwd2 Intake Screens O&M
Component
Annual Cost (2010$)
Cost (2013$) [2]
Screen and pipeline cleaning (every 16 weeks)
$140,000
$154,106
O&M = operation & maintenance
Source: Kennedy/Jenks Consultants (2011) for shaded cells.
1. Escalated to 2013$ using the Engineering News Record Construction Cost Index (ENR CCI).

Exhibit A-19: West Basin Capital Cost for Intake Screens - El Segundo Site, 20 mgd
Component
Cost (2012$)
Cost (2013$) [3]
Material and Labor for Screens
$1,086,776
$1,131,244
Construction costs (with add-ons) [1]
$1,467,148
$1,527,180
Total Capital Cost, including professional fees [2]
$1,731,234
$1,802,072
mgd = million gallons per day
Source: West Basin Municipal Water District (2013) for shaded cells.
1. Add-ons include mobilization/demobilization, bonds and insurance, overhead and profit, and
contingency calculated as a percent of material and labor costs.
2. Total capital cost includes 18% of construction costs for professional services.
3. Escalated to 2013$ using the Engineering News Record Construction Cost Index (ENR CCI).

Exhibit A-20: West Basin Capital Cost for Intake Screens - El Segundo Site, 60 mgd
Component
Cost (2012$)
Cost (2013$) [3]
Material and Labor for Screens
$1,623,056
$1,689,467
Construction costs (with add-ons) [1]
$2,191,126
$2,280,781
Total Capital Cost, including professional fees [2]
$2,585,528
$2,691,322
mgd = million gallons per day
Source: West Basin Municipal Water District (2013) for shaded cells.
1. Add-ons include mobilization/demobilization, bonds and insurance, overhead and profit, and
contingency calculated as a percent of material and labor costs.
2. Total capital cost includes 18% of construction costs for professional services.
3. Escalated to 2013$ using the Engineering News Record Construction Cost Index (ENR CCI).
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Exhibit A-21: West Basin Capital Cost for Intake Screens - Redondo Beach Site, 20 mgd
Component
Cost (2012$)
Cost (2013$) [3]
Material and Labor for Screens
$1,054,416
$1,097,560
Construction costs (with add-ons) [1]
$1,423,462
$1,481,706
Total Capital Cost, including professional fees [2]
$1,679,685
$1,748,413
mgd = million gallons per day
Source: West Basin Municipal Water District (2013) for shaded cells.
1. Add-ons include mobilization/demobilization, bonds and insurance, overhead and profit, and
contingency calculated as a percent of material and labor costs.
2. Total capital cost includes 18% of construction costs for professional services.
3. Escalated to 2013$ using the Engineering News Record Construction Cost Index (ENR CCI).

Exhibit A-22: West Basin Capital Cost for Intake Screens - Redondo Beach Site, 60 mgd
Component
Cost (2012$)
Cost (2013$) [3]
Material and Labor for Screens
$1,566,256
$1,630,343
Construction costs (with add-ons) [1]
$2,114,446
$2,200,963
Total Capital Cost, including professional fees [2]
$2,495,046
$2,597,137
mgd = million gallons per day
Source: West Basin Municipal Water District (2013) for shaded cells.
1. Add-ons include mobilization/demobilization, bonds and insurance, overhead and profit, and
contingency calculated as a percent of material and labor costs.
2. Total capital cost includes 18% of construction costs for professional services.
3. Escalated to 2013$ using the Engineering News Record Construction Cost Index (ENR CCI).

Exhibit A-23: West Basin Additional Project Capital Cost Components
Cost Component
Mobilization/ Demobilization [1]
Bonds & Insurance [1]
Overhead & Profit [1]
Contingency [1]
Subtotal Construction Cost [1]
Professional Services [2]
Source: West Basin Municipal Water District (2013) for shaded cells.
1. Given as a percent of total material and labor cost.
2. Given as a percent of total construction cost.
3. Study presents cost estimates for low, base, and high scenarios.
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Exhibit A-24: West Basin Intake Screen O&M Cost
Component
Annual Cost (2012$)
Cost (2013$) [2]
El Segundo, 20 mgd
$35,000
$36,432
El Segundo, 60 mgd
$41,000
$42,678
Redondo Beach, 20 mgd
$38,000
$39,555
Redondo Beach, 60 mgd
$41,000
$42,678
mgd = million gallons per day
O&M = operation & maintenance
Source: West Basin Municipal Water District (2013) for shaded cells.
1. Assumed that costs were in 2012 dollars based on cost estimate date of 9/11/2012.
2. Escalated to 2013$ using the Engineering News Record Construction Cost Index (ENR CCI).

A.3 Total Project Costs
Exhibit A-25: Camp Pendleton Total Project Capital Cost Estimates (Grid Power)
Site
Phase 1
Phase 2
Phase 3
Total (2009$)
Total (2013$) [3]
SRTTP [1] $1,245,000,000 $556,000,000 $502,000,000 $2,303,000,000
$2,603,669,146
MCTSSA
[2]
$1,303,000,000 $642,000,000 $598,000,000 $2,543,000,000
$2,875,002,448
Source: RBF Consulting, 2009
1. Uses a subsurface intake.
2. Uses a surface intake.
3. Escalated to 2013$ using Engineering News Record Construction Cost Index (ENR CCI).

Exhibit A-26: Camp Pendleton Total Project Capital Cost Estimates (Cogeneration)
Site
Phase 1
Phase 2
Phase 3
Total (2009$)
Total (2013$) [3]
SRTTP [1]
$1,328,000,000 $635,000,000 $578,000,000 $2,541,000,000
$2,872,741,337
MCTSSA [2]
$1,387,000,000 $718,000,000 $676,000,000 $2,781,000,000
$3,144,074,639
Source: RBF Consulting, 2009
1. Uses a subsurface intake.
2. Uses a surface intake.
3. Escalated to 2013$ using Engineering News Record Construction Cost Index (ENR CCI).

Exhibit A-27: Camp Pendleton Total Plant O&M Cost Estimates (Grid Power)
Intake Type
Annual Cost
Total (2009$)
Total (2013$) [1]
Subsurface
$103,600,000
$103,600,000
$117,125,542
Screened Open Ocean
$119,300,000
$119,300,000
$134,875,262
O&M = operation & maintenance
Source: RBF Consulting, 2009
1. Escalated to 2013$ using Engineering News Record Construction Cost Index (ENR CCI).

Exhibit A-28: Camp Pendleton Total Plant O&M Cost Estimates (Cogeneration)
Intake Type
Annual Cost
Total (2009$)
Total (2013$) [1]
Subsurface
$130,800,000
$130,800,000
$147,876,650
Screened Open Ocean
$157,700,000
$157,700,000
$178,288,591
O&M = operation & maintenance
Source: RBF Consulting, 2009
1. Escalated to 2013$ using Engineering News Record Construction Cost Index (ENR CCI).
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Exhibit A-29: West Basin 20mgd Total Plant Capital Cost Estimates
Site

Low (2012$) Base (2012$)

High (2012$)

Low (2013$)
[1]

Base (2013$) High (2013$)
[1]
[1]

El
Segundo $261,767,000 $291,248,000 $325,803,000 $272,477,849 $303,165,137 $339,134,041
Redondo
Beach
$265,833,000 $295,772,000 $330,864,000 $276,710,219 $307,874,248 $344,402,125
mgd = million gallons per day
Source: WBMWD (2013)
1. Escalated to 2013$ using Engineering News Record Construction Cost Index (ENR CCI).

Exhibit A-30: West Basin 60mgd Total Plant Capital Cost Estimates
Low (2013$) Base (2013$) High (2013$)
Site
Low (2012$) Base (2012$) High (2012$) [1]
[1]
[1]
El
Segundo $635,003,000 $706,520,000 $790,344,000 $660,985,729 $735,429,025 $822,682,893
Redondo
Beach
$641,168,000 $713,379,000 $798,017,000 $667,402,985 $742,568,678 $830,669,853
mgd = million gallons per day
Source: WBMWD (2013)
1. Escalated to 2013$ using Engineering News Record Construction Cost Index (ENR CCI).

Exhibit A-31: West Basin 20mgd Total Plant O&M Cost Estimates
Site
Base (2012$)
Base (2013$) [1]
El Segundo
$17,669,000
$18,391,971
Redondo Beach
$17,656,000
$18,378,439
mgd = million gallons per day
O&M = operation & maintenance
Source: WBMWD (2013)
1. Escalated to 2013$ using Engineering News Record Construction Cost Index (ENR CCI).

Exhibit A-32: West Basin 60mgd Total Plant O&M Cost Estimates
Site

Base (2012$)
$49,554,000
$49,631,000

Base (2013$) [1]
$51,581,625
$51,661,776

El Segundo
Redondo Beach
mgd = million gallons per day
O&M = operation & maintenance
Source: WBMWD (2013)
1. Escalated to 2013$ using Engineering News Record Construction Cost Index (ENR CCI).

Exhibit A-33: Monterey Peninsula 9.6mgd - Total Plant Capital Cost with Subsurface
Intakes
Cost Range
Low
Base
High
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Cost Range
Capital Cost (2012$) Cost (2013$) [1]
mgd = million gallons per day
Source: Leeper and Naranjo (2013)
1. Escalated to 2013$ using Engineering News Record Construction Cost Index (ENR CCI).

Exhibit A-34: Monterey Peninsula 9.6mgd - Total Plant O&M Cost with Subsurface
Intakes
Cost Range
Annual O&M Cost (2012$) Cost (2013$) [1]
Base
$12,970,000
$13,402,785
mgd = million gallons per day
O&M = operation & maintenance
Source: Leeper and Naranjo (2013)
1. Escalated to 2013$ using Engineering News Record Construction Cost Index (ENR CCI).

Exhibit A-35: Monterey Peninsula 9.6mgd - Total Plant Capital Cost with Surface Intakes
Incremental
Cost (2012$)
[1]

Total Capital Total Capital
Cost – Low Cost – Base
(2012$)
(2012$)

Total Capital
Cost – High
(2012$)

Total Capital
Cost - Low
(2013$) [2]

Total Capital
Cost - Base
(2013$) [2]

Total
Capital Cost
- High
(2013$) [2]

Contingency Plan I-2: Open ocean intake offshore from CEMEX property
$3,600,000 $192,500,000

$225,800,000

$281,400,000

$198,923,374

$233,334,534 $290,789,804

Contingency Plan I-8: Construct a new open ocean intake near Moss Landing, with feedwater
pumped to a desalination plant at the CBR site
$12,200,000 $201,100,000

$234,400,000

$290,000,000

$207,810,340

$242,221,500 $299,676,770

mgd = million gallons per day
Source: Leeper and Naranjo (2013)
1. Compared to a cost scenario using a slant well intake structure.
2. Escalated to 2013$ using Engineering News Record Construction Cost Index (ENR CCI).

A.4 Surface Intake Structure Costs
Exhibit A-36: Camp Pendleton - Surface Intake Component Capital Cost
Component
Cost (2009$)
Cost (2013$) [3]
Surface Intake - Phase 1 [1]
$34,510,000
$39,111,306
Surface Intake - Phase 2 [2]
$11,400,000
$12,919,991
Surface Intake - Phase 3 [2]
$8,100,000
$9,179,994
Surface - Total Equipment
$54,010,000
$61,211,291
Construction Contingency (percent of
equipment)
40%
Subtotal - Equipment + Construction
Contingency
$75,614,000
$85,695,808
Implementation (percent of equip+constr
contingency)
25%
Total Capital
$94,517,500
$107,119,760
Source: RBF Consulting, 2009
1. For 50 million gallons per day (mgd).
2. For addition of 50 mgd.
3. Escalated to 2013$ using Engineering News Record Construction Cost Index (ENR CCI).
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Exhibit A-37: Monterey Peninsula 9.6mgd Desalination Plant - Surface Intake Component
Capital Cost
Additional
Component
Cost [1]
(2012$)

Baseline
Cost [2]
(2012$)

Total Intake
Component
Capital Cost
(2012$)

Total Intake
Component
Capital Cost
- (2013$) [3]

Contigency Intake
Contigency Plan I-2: Open ocean intake
offshore from CEMEX property
$46,200,000 $100,000 $46,300,000 $47,844,946
Contigency Plan I-8: Construct a new open
ocean intake near Moss Landing, with
feedwater pumped to a desalination plant at the
CBR site
$71,863,000
$0 $71,863,000 $74,260,937
mgd = million gallons per day
Source: Leeper and Naranjo (2013)
1. Compared to a slant well intake structure.
2. Components used cost scenario for a slant well intake structure that are listed at no cost in contigency
plans. For Contingency Plan I-2, this includes $100,000 in land.
3. Escalated to 2013$ using Engineering News Record Construction Cost Index (ENR CCI).

Exhibit A-38: Monterey Peninsula 9.6mgd Desalination Plant - Surface Intake Component
O&M Cost
Incremental
O&M Cost – Total Capital Cost
Contigency Intake
Cost [1] (2012$) Base (2012$) - Base (2013$) [2]
Contigency Plan I-2: Open ocean intake offshore
from CEMEX property
$1,000,000 $13,970,000
$14,436,153
Contigency Plan I-4: Direct intake of water from
Moss Landing Harbor, using existing Marine
Refractory intake infrastructure, with feedwater
pumped to a desalination plant at the CBR site
$1,400,000 $14,370,000
$14,849,501
Contigency Plan I-7: Convert existing Marine
Refractory outfall into an open ocean intake, with
feedwater pumped to a desalination plant at the
CBR site
$1,400,000 $14,370,000
$14,849,501
Contigency Plan I-8: Construct a new open ocean
intake near Moss Landing, with feedwater
pumped to a desalination plant at the CBR site
$1,400,000 $14,370,000
$14,849,501
O&M = operation & maintenance
Source: Leeper and Naranjo (2013)
1. Compared to a cost scenario using a slant well intake structure.
2. Escalated to 2013$ using Engineering News Record Construction Cost Index (ENR CCI).
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 Facility Information
Exhibit B-1 shows the information used to determine if incremental controls will be needed for
existing NPDES-permitted desalination facilities.
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Exhibit B-1: Existing Desalination Facility Information
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Exhibit B-1: Existing Desalination Facility Information
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Exhibit B-1: Existing Desalination Facility Information

No

No

gpm = gallons per minute
mgd = million gallons per day
NPDES ID = National Pollutant Discharge Elimination System Identification
psu = practical salinity units
RO = reverse osmosis
SIC = Standard Industrial Classification
TDS = total dissolved solids
ZID = zone of initial dilution
Source: Current NPDES permits; for City of Morro Bay:
http://www.swrcb.ca.gov/rwqcb3/board_info/agendas/2009/dec/item_17/stfrpt_17.pdf; for Monterey Bay Aquarium:
http://montereybay.noaa.gov/resourcepro/resmanissues/pdf/110806desal_final.pdf
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Appendix H Response to Public Comments on the Proposed Desalination Amendment and
Staff Report with Substitute Environmental Documentation
Associated with the Final Staff Report Including the Final Substitute Environmental Documentation for
the Final Desalination Amendment Adopted May 6, 2015

Letter ID

Commenter(s)

2
3
4
5
6

Orange County Sanitation District
General Public
General Public
General Public
Municipal Water District of Orange County

7
8

Sanitation Districts of Los Angeles County
South Coast Water District
South Orange County Wastewater Authority
Timothy Hogan
United States Department of Commerce- National Oceanic and
Atmospheric Administration, Monterey Bay National Marine Sanctuary
Salt of the Earth Energy LLC
City of Santa Barbara Public Works Department
Brownstein Hyatt Farber Schreck, LLP on behalf of Mesa Water District
San Diego County Water Authority
Poseidon Water LLC
California American Water
Intake Works
CalDesal
Association of California Water Agencies

9
10
11
12
13
14
15
16
17
18
19
20

Heal the Ocean
Tenera Environmental

Submitted by

Date
Submitted

James Colston
Kae Bender
Stormer Feiler
D.P. Schulz
Richard Bell
Philip Friess
Grace Robinson Hyde
Andrew Brunhart
Betty Burnett
Alden Research Laboratory, Inc.

7/29/2014
8/3/2014
8/9/2014
8/12/2014
8/15/2014
8/15/2014

Paul Michel
Joe Veytia
Rebecca Bork
Diane De Felice
Maureen Stapleton
Peter MacLaggan
Richard Svindland
Anthony Jones
Ron Davis
David Bolland
Hillary Hauser
James Hawkins
John Steinbeck

8/18/2014
8/15/2014
8/18/2014
8/18/2014
8/18/2014
8/18/2014
8/19/2014
8/18/2014
8/19/2014

8/18/2015
8/13/2014

8/19/2014
8/18/2014
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Commenter(s)
California Coastkeeper Alliance
Surfrider Foundation
Heal the Bay
Natural Resources Defense Council
City of Huntington Beach
PCFFA
California Coastal Protection Network
Center for Biological Diversity
Coastal Environmental Rights Foundation
Endangered Habitats League
Planning & Conservation League
Wholly H2O
Environmental Action Committee of West Marin
Resident for Responsible Desalination
Southern California Watershed Alliance
7th Generation Advisors
California Coastkeeper Alliance
Surfrider Foundation
Natural Resources Defense Council
Heal the Bay
Metropolitan Water District of Southern California
California Coastal Commission
General Public
United States Department of Commerce- National Oceanic and
Atmospheric Administration, National Marine Fisheries Service
General Public
West Basin Municipal Water District
Effluent Free Desalination

Submitted by

Date
Submitted

Sean Bothwell
Joe Geever
Sarah Sikich
Karen Garrison
Debbie Cook
Zeke Grader
Susan Jordan
Emily Jeffers
Livia Borak
Dan Silver
Rebecca Crebbin-Coates
Elizabeth Doherty
Amy Trainer
Merle Moshiri
Conner Everts
Leslie Tamminen
Sean Bothwell
Joe Geever
Karen Garrison
Sarah Sikich
Deven Upadhyay
Charles Lester
Lynne Harkins

8/19/2014

Chris Yates
William Bourcier
Rich Nagel
Stephen Keese
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7/25/2014
8/19/2014
8/6/2014
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8/19/2014
8/19/2014
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Comment Summary

Response

#2 James Colston, Orange County Sanitation District
2.1 OCSD seeks clarification specifically on the definition of "Desalination
Facility" referenced on Appendix I Definition page 45 of the Ocean Plan.
As it states, "DESALINATION FACILITY is an industrial facility that
processes water to remove salts and other components from the source
water to produce water that is less saline than the source water."

The definitions in the proposed Desalination Amendment are inserted
into Appendix-1 of the Ocean Plan that includes the Definitions of
Terms. Terms in Appendix-1 are often defined in a general or broad
manner since they may have multiple applications throughout the
Ocean Plan. The definition “desalination facility” does apply broadly to
many types of facilities, but chapter III.L.1.a clearly states that chapter
As the current definition stands, Desalination Facility can be interpreted III.L applies to “desalination facilities using seawater.” Seawater is
broadly enough to include wastewater treatment and recycling facilities defined as “salt water that is in or from the ocean. For the purposes of
that use wastewater as its source water to produce potable water.
chapter III.L, seawater includes tidally influenced waters in coastal
estuaries and lagoons and underground salt water beneath the
The definition should be clear and consistent with "Chapter III.L.
seafloor, beach, or other contiguous land with hydrologic connectivity to
Implementation Provisions for Desalination Facilities, section 1 (a)...
the ocean.” Therefore, chapter III.L does not apply to water recycling
applies to desalination facilities using seawater" referenced on page 27 of facilities, brackish groundwater desalination facilities, or any other
the Ocean Plan. Wastewater recycling has potential to provide millions desalination facility not using seawater as defined.
of gallons per day of reclaimed potable water across the state. To help
facilitate this needed practice, OCSD recommends that the definition of
Desalination Facility in the Ocean Plan incorporate the term "seawater" to
prevent misinterpretation.

#3 Kae Bender, General Public
3.1 ...[M]y experience with desalinated water is that the quality for human
consumption is less than optimal. I think those whose water will be used
for human consumption should always have the opportunity to speak to
their preferences how and whether the desalinated water is an
acceptable option for their community. I suggest that while desalinated
water may be sufficient for certain purposes, like industry and pools, it
isn't necessarily the most appropriate choice for human consumption. I
believe this quality issue is vital to consumers and should be addressed in
your final report.

The proposed Desalination Amendment is intended to protect ocean
water quality and marine life from those impacts associated with
seawater desalination facility intakes and discharges. Consideration
of factors affecting the suitability of desalinated water for human
consumption is beyond the scope of this project.

3.2 Further, ocean life and the environment need to be considered before
desalination designs and site selection options are narrowed. Certainly
the subsurface intakes have been shown safer for marine life, and the
positioning and arrangements of intake and outflow as well as the impact
on various species indigenous to and transient through selected areas
needs to be thoroughly evaluated in every case. Industry domination of

Water Code section 13142.5(b) requires that facilities use the best
available site, design, technology and mitigation measures feasible to
minimize intake and mortality of all forms of marine life. The proposed
Desalination Amendment provides additional direction to the regional
water boards on how to evaluate new and expanded facilities to ensure
that this goal is met. As recommended by the commenter, the
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Comment Summary
studies cannot be allowed to substitute for due diligence on the part of
water authorities

3.3 Finally, the energy consumption for the plants needs to be included in the
impact analysis for every desalination plant proposal. These huge
complexes consume significant power, and the environmental impact of
the energy sources should be evaluated as part and parcel of the cost to
the area. Desalination projects are not stand-alone, environmentally
neutral energy consumers. The effect of power sourcing can have a
significant impact on the air quality locally as well as affecting climate
change factors. These tangential costs of the desalination equation must
be included in the pre-approval evaluations of each individual plant
proposal and should not be swept under regulatory awareness. Explicit
inclusion not only of the immediate impact but the long tail costs
associated with fossil fuel clean up need to be factored in to every
consideration.

Response
proposed Desalination Amendment incudes direction to use subsurface
intakes where feasible by requiring that the best available site, design,
technology, and mitigation measures feasible are used to minimize
intake and mortality of all forms of marine life. These requirements will
ensure that an owner or operator and the regional water boards use an
appropriate analytical process for evaluating whether the statutory
requirements are met during the planning phase.
Agree. A discussion of power consumption and associated greenhouse
gas emissions related to power consumption is included in section
12.1.7 of the Staff Report with SED. This discussion is on the overall
impacts of desalination facilities and provides a baseline with which the
proposed project and project alternatives may be compared.
Greenhouse gas emissions from the proposed project and project
alternatives are evaluated in section 12.4.4 of the Staff Report with
SED. While the analyses in section 12.1 are quantitative and detailed,
the analyses in section 12.4 are necessarily less detailed and more
qualitative. This is appropriate for a programmatic level CEQA analysis
where site, design, technology, and mitigation are not known. The
purpose of the Staff Report with SED is to evaluate the potential
impacts of the Desalination Amendments, which is the project before
the State Water Board. The energy requirements and associated
greenhouse gas emissions should be analyzed during the
environmental review of individual projects.

3.4 As a concerned citizen in Southern California, I urge the Board to include Comment noted.
these [desalinated water quality, ocean life and the environment, and
energy consumption] considerations before final approval of your
desalination policy. Environmental and consumer advocacy groups, not
industry spokespersons, have the interest of California citizens at heart,
and should have more influence on your choices than corporate
pressure.
#4 Stormer Feiler, General Public
4.1 I support this effort, and would like to suggest that in terms of mitigation
for potential desalination effects that the board also considers flow
augmentation to facilitate maintaining adequate surface flows where
those flows are insufficient to support existing and the recovery of

The comment appears to propose that treated ocean water be used to
augment inadequate stream flows, rather than to propose flow
augmentation as that term is used in the policy, which is to dilute
residual brines that are discharged to the ocean. This response
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beneficial uses.

Response
assumes that the commenter is suggesting using fresh water produced
by a desalination facility to augment surface stream flows.
The proposed plan addresses coastal desalination facilities that
process seawater. The areas that can readily be served with water
supplies produced by these desalination facilities are at low elevations
on or near the coast. Although it may be financially feasible to deliver
water to existing coastal water supply distribution systems, it may not be
economically feasible nor environmentally beneficial to construct water
transmission systems and to pump desalinated water to upstream
areas, including the smaller stream tributaries that are often affected by
low instream flows due to water diversions. Construction and
operation impacts of the water transmission system can cause
significant impacts and use significant amounts of energy in addition to
the energy used as a result of the desalination process. Furthermore,
the production of additional water for flow augmentation in surface
streams would simply externalize impacts from freshwater habitats to
the ocean. All of the environmental impacts of seawater desalination
are directly or indirectly related to the volume of desalinated water that
is produced. Producing additional water increases intake impacts,
such as impingement and entrainment, uses more energy, can disturb
more habitat, and can increase discharge impacts.
The comment does not identify the beneficial uses that would be
enhanced by flow augmentation. Where the stream impairment is due
to lack of dilution flows to provide assimilative capacity for concentration
based chemical impairments, the suggestion to augment flows may
result in some benefits. However, where the impairment is due to
mass loading issues, little benefit is likely to be realized as that loading
will still occur. Where the benefit is due to physical or biological
factors, the outcome is uncertain and may be adverse. Fisheries
biologists believe that, in some cases, augmentation of flows in main
stem and major tributaries during the summer months as a result of
water supply augmentation is adverse to fishery habitat in both the river
system and in its coastal lagoon. For instance, in its biological opinion
on the Russian River, the National Marine Fisheries Service (NMFS)
issued a Biological Opinion that concluded that that current flow levels
in the Russian River and Dry Creek during the summer, which are
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Response
augmented by imported flows from the Eel River and from releases from
water storage projects in the Russian River watershed, are too high for
young coho salmon and steelhead. NMFS biologists believe that
reducing summertime flows in the Russian River and its tributary, Dry
Creek, would provide better fishery habitat by reducing velocity,
minimizing the need to artificially breach the sandbar at the river mouth,
and potentially improving estuary conditions for steelhead by allowing
the formation of a freshwater lagoon. (Biological Opinion for Water
Supply, Flood Control Operations, and Channel Maintenance
conducted by the U.S. Army Corps of Engineers, the Sonoma County
Water Agency, and the Mendocino County Russian River Flood Control
and Water Conservation Improvement District in the Russian River
Watershed, National Marine Fisheries Agency, September 24, 2008,
pp. 226-233.)
Additionally, surface stream flow augmentation with water from a
source foreign to the natal stream of anadromous fish could impair their
migration, particularly upstream migration by adults. Adult salmon use
their olfactory cues to find their way to their natal streams. The specific
processes involved in natal stream imprinting are only partially
understood and thought to involve chemical factors related to both
amino acids and, during smoltification, physiological changes related to
salinity. When the expected olfactory cues are diffuse or mixed, adult
fish can have a difficult time locating their natal stream and may stray.
If enough fish stray, population stresses can occur in both the natal
stream and the stream into which the fish stray. (Matthew L. Keefer &
Christopher C. Caudill, Department of Fish and Wildlife Resources,
University of Idaho, A Review of Adult Salmon and Steelhead Straying
with an Emphasis on Columbia River Populations (2012).)
From an environmental perspective, a better solution than to augment
surface streams with desalinated water would be to use desalinated
water as an in lieu supply for existing uses, leaving natural stream
supplies in the river for instream purposes. However, the State Water
Board cannot compel a water right holder to reduce water diversions as
a result of the production of desalinated seawater. Provided that a
water right holder properly report his or her cessation of, or reduction in,
the use of water under existing rights as the result of desalinated water,

H-6

Appendix H
Response to Public Comments Received by August 19, 2014
Please note all tables and figures referenced are present at the end of this document
ID#

Comment Summary

Response
that water right holder is protected from forfeiture of his or her water
rights. The State Water Board is prohibited from reducing the amount
of fresh water authorized for appropriation by the water right holder’s
water right permit or from reducing the permitted amount that would
otherwise be licensed as a result of desalinated water. Furthermore,
the water right holder may sell, lease, exchange, or otherwise transfer
any water or water right that has ceased being used or has been
reduced as the result of the use of desalinated water. (Wat. Code, §
1010.)

4.2 Developing new water supplies should not only encourage flow
augmentation to surface waters to restore and maintain beneficial uses,
but also, as the staff have pointed out, the additional water supplies may
fuel additional housing and economic growth in California. However, as
we are all aware there are many stressed surface water ecosystems in
the state that would benefit from adequate flows. Perhaps there is a path
in this process to address more than local impacts

We support alternative water supplies including water recycling and
water conservation as described in response to comment 21.130. A
goal of the proposed Desalination Amendment is to support the use of
ocean water as a reliable supplement to traditional water supplies while
protecting beneficial uses. Desalination is another water supply option
that can be used in conjunction with other water supplies to ensure
areas can meet their water demands. The proposed Desalination
Amendment would establish an analytical framework for evaluating
proposed desalination projects that would use seawater in order to
increase availability of potable water supplies. It is up to water
providers to evaluate various supply options and costs and impacts of
each to make informed decisions about future supplies. Selecting
water supply alternatives at a local, regional, or statewide level is not
the State Water Board’s role and the State Water Board does not
propose to prioritize or rank water supply options on a statewide level.

#5 D.P. Schulz, General Public
5.1 Pg.4 b. [of the proposed Desalination Amendment] states;
b. (4) Analyze oceanographic, bathymetric, geologic, hydrogeologic, and
seafloor topographic conditions, so the siting of a facility, including the
intakes and discharges, minimize the intake and mortality of marine life.
Comment:
For those sites intending to employ an array of subsurface intake pipes,
as has been recommended by the Water Board, there is a possibility that
a portion of the desalination brine plume field could be recaptured by the
intake and recirculated thru the system. This hydrogeologic feedback
could lead to a system instability or, as a minimum, a gradual increase in

The proposed Desalination Amendment includes a receiving water
limitation for salinity that states "Discharges shall not exceed a daily
maximum of 2.0 parts per thousand above natural background salinity*
to be measured as total dissolved solids (mg/L) measured no further
than 100 meters (328 ft) horizontally from the discharge. There is no
vertical limit to this zone." An alternative receiving water limitation may
be approved by the regional water board if it is protective of water
quality and other beneficial uses of ocean waters. The receiving water
limitation for salinity will prevent an increase in nearshore salinity
concentrations regardless of whether brine is recaptured and
recirculated through the system. An owner or operator will still be
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the near shore salinity concentration until stabilizing at some elevated
required to meet the salinity receiving water limitation.
value of saline concentration. This is more likely to occur when the
position of the input and output structures are located relatively close
together in order to take advantage of existing power plant facilities as is
the case in Huntington Beach.
It is suggested that the Board request that the desalination facility
applicant submit an oceanographic analysis that addresses this issue in
accordance with the requirement of par.(4) above.
5.2 Pg.4 b. [of the proposed Desalination Amendment] also states:
The intent of the language was to analyze the availability of treated
b.(5) Analyze the presence of existing infrastructure, and the availability sewage wastewater or wastewater from an OTC facility, or other
of wastewater to dilute the facility's brine* discharge.
wastewater source that would be discharged through ocean outfalls to
dilute a desalination facility’s brine prior to discharge.
Comment.
The Division of Drinking Water does require all sources of supply to
Existing regulations prevent untreated wastewater (sewage) from being have a sanitary survey which would include identifying any wastewater
discharged directly into the near shore. Partially treated wastewater
sources for ocean or any surface water sources. The Surface Water
(treated to full secondary treatment standards) may still require additional Treatment Rule requires the sanitary survey be completed every five
treatment prior to being useful to the desalination facility. It is suggested years. If a source was influenced or potentially influenced by a sewage
that the Board request that the desalination facility applicant seek input source and the water source was deemed acceptable, this would
from the local water agencies, (in Huntington Beach, the OCWD and
usually mean a small percentage of the overall water being of sewage
OCSD), in order to determine if the brine discharge from groundwater
origin, and then the water treatment plant would be designed and
recovery and replenishment systems could be piped to the desalination operated to treat that particular source water quality. At times, the
facility and blended with seawater prior to use in the desalination system. Division of Drinking Water requires additional treatment depending on
the quality of the surface water source quality. If the intake could be
moved to decrease the influence, the Division of Drinking Water would
require it.
There are also restrictions on source water quality but not necessarily in
regulations, besides the MCLs. Most are guidance documents on
what type of treatment based on water quality and what is too much to
consider a drinking water source. The permit issued by the Division of
Drinking Water is the final say on treatment verses source water quality
and permits on sources can be denied if deemed unacceptable.
“Brine” from groundwater recovery and replenishment systems typically
has a salinity concentration between 2 and 12 parts per thousand (1ppt
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@1PSU). Blending the groundwater recovery brine with seawater
prior to use in the desalination system is unlikely. If anything, brine
from groundwater recovery and replenishment systems could be used
to dilute brine produced from seawater desalination prior to discharging
into the ocean. The second scenario is addressed in the proposed
Desalination Amendment. An owner or operator will consult with local
water agencies if interested in commingling with wastewater during the
CEQA process.

5.3 Pg. 7 [of the proposed Desalination Amendment]states:
(2)(a) The preferred technology for minimizing intake and mortality of
marine life resulting from brine* disposal is to commingle brine* with
wastewater (e.g., agricultural, sewage, industrial, power plant cooling
water, etc.) that would otherwise be discharged to the ocean, unless the
wastewater is of suitable quality and quantity to support domestic or
irrigation uses.

The intent of the language in chapter III.L.2.(d)(2)(a) is to use
wastewater that would otherwise be discharged to the ocean for diluting
brine waste. The wastewater used for commingling and the
commingled discharge must meet all of the Ocean Plan standards in
addition to those proposed in the Desalination Amendment. Some of
the wastewater used for dilution (e.g. filter backwash) may not require
treatment prior to discharge into the ocean.

Comment:
It is suggested rewording the above paragraph by replacing "wastewater"
with "treated wastewater" and "sewage" with "brine from recycled water
systems." Also, it is suggested that the Board consider adding words to
the effect; "Priority for wastewater treatment systems should be
established in order to provide source water for treatment directly to full
drinking water standards in order to replenish our depleted fresh water
supplies prior to consideration for use in seawater desalination systems."

The Water Code requires that water be put to the highest beneficial use.
From a policy perspective, the State Water Board fully supports water
recycling as a means of meeting water supply demands through
groundwater recharge, surface water augmentation and direct and
indirect potable reuse, provided that human and environmental health
are protected. However, the State Water Board believes that local
water suppliers are best positioned to determine the “loading order” of
their water supplies based on site specific conditions and regional water
supply planning.

5.4 Pg. 13 3 b. [of the proposed Desalination Amendment] states:
3 b. The receiving water limitation for salinity* shall be established as
described below:
(1) Discharges shall not exceed a daily maximum of 2.0 parts per
thousand above natural background salinity* to be measured as total
dissolved solids (mg/L) measured no further than 100 meters (328 ft)
horizontally from the discharge. There is no vertical limit to this zone.

Please see response to comment 21.2 regarding prioritizing or ranking
water supply options on a statewide level.
The receiving water limit for salinity was established using data from
salinity toxicity studies and an Expert Review Panel’s findings and
recommendations (Phillips et al. 2012 and Roberts et al. 2012).
Roberts et al. (2012) conservatively recommended the receiving water
limitation be met within 100 meters of the discharge structure in all
directions and throughout the water column.
Please see response to comment 5.1 regarding brine being recaptured
in the system.
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Comment:
It is suggested that the Board consider adding a more stringent far field
salinity concentration limit in the vicinity of the desalination facility
collection system that insures the brine from the discharge is not captured
and recirculated thru the system leading to further degradation of the
near shore water quality. The numerical value and specific location of far
field salinity monitoring could be determined from task b. (4) above.
5.5 Also, as stated in the California Water Quality Control Plan dtd. Aug. 19,
2013:
Pg. iv states;
8. The Ocean Plan is clear that there shall not be degradation of marine
communities or other exceedances of water quality objectives due to
waste discharges. This is true for all near coastal ocean waters,
regardless of whether a Marine Protected Area is present. If sound
scientific information becomes available demonstrating that discharges
are causing or contributing to the degradation of marine communities, or
causing or contributing to the exceedance of narrative or numeric water
quality objectives, then new or modified limitations or conditions may be
placed in the NPDES permit to provide protections for marine life, both
inside and outside of Marine Protected Areas.
Comment:
According to this Ocean Plan policy statement, coastal desalination
plants that are planning to withdraw seawater and discharge brine into
near coastal ocean waters, including those currently on the State 303d
list of impaired waterbodies, should only be considered only if no other
more appropriate sites can be located. Even then, the brine discharged
into the impaired water body would have to be blended with an equivalent
amount of unimpaired water from another source in order to avoid further
degradation of the water quality. The Huntington Beach desalination
facility site is currently on the 303d list for pathogens, and PCB's
(polychlorinated biphenyls). In addition, discharge of brine from a
desalination plant significantly increases the concentration of the
background concentration of certain toxins and heavy metals. It is
suggested that the Board consider adding language to the Water Quality
Control Plan that provides the same level of protection of further water

State Water Board Resolution 68-16, referred to as the
Anti-Degradation Policy, prohibits regulatory actions by the Water
Boards that result in the degradation of impaired water bodies and
requires that certain findings be made to ensure the public interest is
protected before a regulatory action results in the degradation of waters
of high quality waters. Desalination facilities withdrawing water
through subsurface intakes require less pretreatment because the
sediment acts as a natural filter for contaminants. Facilities using
surface water intakes, including intakes in 303d listed water bodies, will
still be required by the regional water boards to meet all water quality
standards in the Ocean Plan per their NPDES permit. The receiving
water limitation for salinity mentioned in comment response 5.1, in
conjunction with existing Ocean Plan requirements, will prevent further
water quality degradation in 303d listed water bodies and other areas
outside of Marine Protected Areas.
In addition, discharges required to meet water quality standards set
forth in the Ocean Plan must also comply with state and federal
antidegradation policies. See, State Water Board Resolution 68-16
and 40 C.F.R. §131.12. Resolution 68-16 requires that discharges to
water of the state shall be regulated to achieve the “highest water
quality consistent with maximum benefit to the people of the State” and
has been interpreted to incorporate the federal antidegradation policy in
situations where the latter is applicable.
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quality degradation to 303d listed impaired water bodies, due to the
desalination facility brine discharge, as it does for Marine Protected
areas.
5.6 Pg. 1 B. [of the proposed Desalination Amendment]:
Comment noted. The proposed Desalination Amendment language
b. To the extent there is a conflict between a provision of this plan and a was revised to reflect the suggestion that the more stringent provisions
provision of another statewide plan or policy, or a regional water quality shall prevail.
control plan (basin plan), the more stringent provision shall apply except
where pursuant to chapter III.J of this Plan, the State Water Board has
approved an exception to the Plan requirements, and except in chapter
III.L, in which the provisions of this plan shall govern.
Comment:
As worded above, this precludes the possibility of Local Coastal or
Regional Water Boards of imposing provisions to Local Coastal and
Basin Plans that may be more protective of the regional environment and
economy. It is suggested that the Board consider modifying the language
above to state in effect;
"To the extent there is a conflict between a provision of this plan including
the provisions of sect. III. L, and a provision of another statewide plan or
policy, or a regional water quality control plan (basin plan), both shall
apply, and the more stringent provision shall prevail."
#6 Richard B. Bell, Municipal Water District of Orange County
6.1 Clean Up Inconsistent Language

The proposed Desalination Amendment and the Staff Report with SED
were revised to include references to “available” and “feasible” for the
Section 13142.5(b) application to intake and brine disposal should be
statutory factors, in order to make the intent clear. A feasibility
made consistent throughout the document. The terminology, "Best
definition has been also been added, using CEQA’s definition, as
available site, design, technology and mitigation feasible..." needs to be consistent with the Surfrider decision. The factors set forth in the
consistently used throughout the document. For example, Page 2 c. and statute are to be assessed in order to ascertain the best collective set of
Page 22- "Best available" needs to be inserted before site, and "feasible" measures after each analysis is considered separately.
inserted after measures. There are other places in the document where
similar abbreviated versions are used and these should be all made the
same per 13142.5(b).

6.2 Page 2 2.a.(1) [of the proposed Desalination Amendment] - Clarification The draft Amendments are intended to allow a regional water board to
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of owner or operator responsibility in project development and design for
satisfaction of the requirement "...best available site, design, technology
and mitigation measures feasible shall be used to minimize intake and
mortality of all forms of marine life..."

require that a project proponent prepare the required analysis and
supporting reports for review and approval. The analysis referred to in
chapter III.L.2.a.(1) concerns the review and assessment of information
separately required in sections III.L.2.b – e, in which it is clear that the
proponent must develop information and submit adequate reports to
Water supply agencies are responsible for developing their projects and inform regional water board decision-making.
have the capability to manage, design, construct and operate/maintain
desalination facilities. The responsibility of the Regional Water Boards is
to make a determination that Section 13142.5(b) is met by the applicants
proposed project. For this reason, we recommend that the second
sentence in the first paragraph on Page 2 under item 2.a.(1) be changed
to read:
"This request shall include sufficient information that demonstrates that
the project provides the best available site, design, technology and
mitigation measures feasible which shall be used to minimize the intake
and mortality of all forms of marine life in its request for a Water Code
section 13142.5(b) determination to --for-- the regional water board to
conduct the analyses described below."
6.3 Need for Ocean Desalination and consistency with regional planning
documents.

The proposed Desalination Amendment was revised to consider the
identified need for desalinated water consistent with applicable adopted
county general plans, integrated regional water management plans, or
Page 4. 2.b.(1) [of the proposed Desalination Amendment] Site - This
urban water management plans, or other water planning documents if
section, under determination of the best available site, brings into the
these plans are unavailable. The inclusion of need is applicable to
Ocean Plan the determination whether the proposed ocean desalination Water Code section 13142.5(b) because the section requires
facility is needed and whether the proposed project is consistent with an considerations that minimize intake and mortality of all forms of marine
integrated regional water management plan or an urban water
life. Subsurface intakes do not impinge or entrain organisms;
management plan and County or City general plans regarding growth.
however, subsurface infiltration galleries will have construction-related
impacts that will result in marine life mortality. The construction-related
This determination is beyond the scope of the statutory requirement
impacts of subsurface intakes will be directly proportional to the intake
under Section 13142.5 and is not part of the determination of the best
volume; larger intake volumes will require more construction. Surface
available site. We don't see a need for this in the Ocean Plan. Water
intakes may impinge and entrain organisms and the intake volume will
supply agencies are responsible for determining the need for local
also be directly proportional to the amount of marine life mortality. The
resource developments, not the SWRCB or RWQCB's, and these
impacts of brine discharges are also related to a facility’s size and
projects would be incorporated in their plans. It should be noted that
discharge volume. Thus, it is important to consider need for the water
water agencies develop Water Master Plans, Water Resource Plans,
as part of the Water Code section 13142.5(b) because the size of the
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Water Reliability Plans, and Facility Plans which are relied upon for
facility is directly related to intake and mortality of marine life.
project development decisions. We are recommending that this provision
be deleted since it is not a specified part of a Water Quality Control Plan Subsurface intakes should be used to the maximum extent feasible.
and is not relevant to the regulation of intakes and brine disposal.
The intent of the language is to ensure that if there is a situation where
an Urban Water Management Plan identified a need for 10 MGD of
desalinated water, but only 9 MGD could be acquired through
subsurface intakes, the regional water board would not automatically
reject subsurface intakes as an option. Instead, the regional water
board could require the use of subsurface intakes for the 9 MGD and
find an alternative means for acquiring the other 1 MGD. The
alternative means that 1 MGD could include withdrawing water through
a screened surface intake or seeking out other water supply options like
recycled water. Chapter III.L.2.d.(1)(a)ii. allows the regional water
boards to determine that a combination of subsurface and surface
intakes may be the best available intake technology feasible for a
project. The language will help to ensure subsurface intakes are not
automatically precluded as an option based on an Urban Water
Management Plan alone.
Further, several parties have commented that large infiltration galleries
may not be technically feasible to operate. Some parties have
expressed concern that facilities will be proposed that far exceed the
reasonable water supply needs of a community in order to “game” the
results of the feasibility analysis to allow the project proponent to reject
the amendment’s preferred intake technology of subsurface intakes in
order to avoid potential construction costs. The State Water Board is
aware that water agencies prepare a variety of types of planning
documents. The intent of the provision is to ensure that the water
demand assumption made as part of the feasibility studies required by
the amendments be consistent with the water demand assumptions in
those planning documents prepared for other purposes.
6.4 Section 13142.5(b) Site
Page 4. 2.b.(2) [of the proposed Desalination Amendment]- Change
"avoid" to "minimize" to be consistent with Section 13142.5(b) .
Page 4. 2.b.(6) - Change the second sentence to read as follows and

Adding the phrase “based on dispersion modeling” would restrict the
method by which an owner or operator could demonstrate that its
discharge was sited at a sufficient distance from an MPA or SWQPA.
An owner or operator could determine this either through modeling or
field studies and both methods would be acceptable ways to comply
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delete the third sentence:

with this requirement.

"Discharges shall be sited at a sufficient distance from a MPA or SWQPA
based on dispersion modeling so that there are no significant impacts
from the discharge on a MPA or SWQPA --and so-- such that the salinity
within the boundaries of a MPA or SWQPA and so does not exceed the
lowest observable effect level for the most sensitive species in the MPA
above the natural --background-- salinity." --to the extent feasible, intakes
shall be sited as to maximize the distance from a MPA or SWQPA--

Adding “significant” between “no” and “impacts” would imply that some
impacts from a desalination facility discharge to an MPA or SWQPA
would be allowed as long as the regional water board determined the
impacts were insignificant.

Assuring a "no impact' standard is impossible to comply with as it is
possible that some slight increase in salinity from the discharge could
reach an MPA or SWQPA under unusual ocean conditions. Since there is
natural variation in ocean salinity, it would be difficult to comply with an
average condition and this should be changed to not exceeding the
natural salinity that would occur at any time. Maximizing the distance from
an MPA or SWQPA is limitless, sets no feasible boundary, is a subjective
consideration, and could lead to excessive costs to public agencies
without any added protective benefit to marine organisms in the MPA or
SWQPA. Determination of a reasonable or sufficient distance to be fully
protective of the MPA and SWQPA should be determined by the
Regional Board with dispersion modeling information provided by the
project proponent.

The definition of natural background salinity has been modified to take
into consideration seasonal variation. Natural background salinity will
be calculated based on the natural historic monthly average and brine
discharges must not result in an increase in salinity above what is
natural for a given month.
The language proposed by the commenter would not be adequately
protective of MPAs or SWQPAs and would place an additional burden
on an owner or operator to perform additional studies. The suggested
language, “…so that there are no significant impacts from the discharge
on a MPA or SWQPA such that the salinity within the boundaries of a
MPA or SWQPA does not exceed the lowest observable effect level for
the most sensitive species in the MPA above the natural salinity” is
unclear. If the commenter is suggesting the standard be based on the
LOEC for the most sensitive species within a MPA or SWQPA, there are
multiple issues with this suggestion. First this would require extensive
studies to identify the most sensitive species within the MPAs and
SWQPAs within the proximity of the discharge. The studies would
have to be designed to adequately evaluate the most sensitive species
over time to capture any seasonal variation in species utilizing the
MPAs and SWQPAs.
Additionally, a standard based on the LOEC would not be adequately
protective of marine life because many species can tolerate salinity
increases above natural background salinity for short durations, but
could experience significant negative effects over longer exposure
times, which may not be identified during the LOEC toxicity testing.
Furthermore, chapter III.E.4.(a) of the 2012 Ocean Plan states that,
“Waste* shall not be discharged to areas designated as being
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of special biological significance. Discharges shall be located a
sufficient distance from such designated areas to assure
maintenance of natural water quality conditions in these areas.”
Many SWQPAs have been designated “to prevent the undesirable
alteration of natural water quality within MPAs” including any changes
that would result from a nearby brine discharge. Staff has updated the
language in chapter III.L.2.b.(6) of the Ocean Plan to be consistent with
the existing implementation provisions for Marine Managed Areas
language in chapter III.E.4.(a) (see above) to ensure that brine
discharges from desalination facilities do not permanently degrade
water quality in these designated areas.
Staff changed the last sentence to read “To the extent feasible, surface
intakes shall be sited so as to maximize the distance from a MPA or
SWQPA.*” Surface intakes can impinge and entrain marine life and
should be sited a sufficient distance from a MPA or SWQPA. Staff
expects the source water body for most species will overlap at least one
MPA or SWQPA. Siting a desalination facility where the source water
body does not overlap an MPA will be challenging, if not impossible.
Dispersion of organisms from MPAs is important data that can help
determine where the organisms move as they leave MPAs and
SWQPAs. Dispersion data can help to determine better locations to
site surface intakes. The regional water board should consider
organism dispersion data provided by an owner or operator when
determining the best available site that is most protective of a MPA or
SWQPA and minimizes intake and mortality of all forms of marine life.
Including a requirement that a surface intake be sited where it would be
“fully protective” of a MPA or SWQPA would set an owner or operator
up for failure if even one larva that came from an MPA or SWQPA was
entrained at a surface intake. The added language will ensure
dispersal data is considered and that the facility is in the best available
site feasible.

6.5 Determination that Subsurface Intakes are infeasible by the Regional
Board.

Mitigation of impacts are part of the determination but are considered
after the best available site, design, and technology feasible are
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Page 6, Section 2d(1)(a)(i) [of the proposed Desalination Amendment]
allows the Regional Board to make a determination that subsurface
intakes are infeasible based on their analysis of specified criteria,
including "presence of sensitive habitats, presence of sensitive species,
energy use, impact to freshwater aquifers, local water supply, and
existing water users..." This section should allow mitigation of impacts
and not be solely used by the Regional Board to determine that a
subsurface intake is infeasible due to a finding of the presence of any of
these criteria. The following language should be added: "Project
mitigation measures and monitoring programs that would minimize
impacts to coastal resources shall be considered by the Regional Water
Board in such determinations."
6.6 As proposed, potential for recycling would prohibit co-disposal of brine
with municipal wastewater.
Page 7, Section 2d(2)(a) [of the proposed Desalination Amendment]
states that the preferred technology for minimizing mortality of marine life
resulting from brine disposal is to "...commingle brine with
wastewater...unless the wastewater is of suitable quality and quantity to
support domestic or irrigation uses". We believe this phrase could be
misconstrued and could be interpreted to prohibit co-disposal of brine
with municipal wastewater if the Regional Board determines that the
wastewater is of suitable quality and quantity for future recycling. Water
supply agencies are responsible for development of water supply and
reliability projects, and would always seek the least cost project that
meets the water agencies supply objectives. If a future recycling project is
planned, then the wastewater and water agency would determine if
sufficient wastewater flows would remain that would be adequate for
dilution of the brine or the agency would plan a new brine disposal
system. It would be best to delete this phrase and replace it with language
that would note something along the lines: "nothing in this section shall
prohibit the future recycling of wastewater".

Response
implemented. The presence of sensitive species would not
automatically eliminate the feasibility of subsurface intakes, but
avoidance measures should be taken before moving to mitigation. The
proposed language is unnecessary because the regional water boards
will already consider mitigation in the overall determination.

To address this comment, the language: “unless the wastewater is of
suitable quality and quality to support domestic or irrigation uses” in
chapter III.L.2.d.(2)(a) was removed and replaced with:
“The wastewater must provide adequate dilution to ensure
salinity of the commingled discharge is less than or equal to the
natural background salinity,* or the commingled discharge shall
be discharged through multiport diffusers.* Nothing in this
section shall preclude future recycling of wastewater.”
The second part of the comment proposes the addition of “For
commingled brine and wastewater discharges, when the combined
TDS is near ambient ocean salinity sub-section 2.(c) shall not apply.”
Chapter III.L.2.d.(2)(c) was deleted since it would not be done for an
owner or operator commingling brine with wastewater or for discharges
from multiport diffusers, only for an alternative brine disposal
technology. The requirements to assess the factors in the new chapter
III.L.2.d.(2)(c) (formerly chapter III.L.2.d.(2)(d)) include the assessment
of those factors for an alternative brine disposal technology.

An owner or operator commingling or using multiport diffusers is no
We recommended that paragraph 2d(2)(a) on page 7 of the consolidated longer required to conduct the analysis in the former chapter
Draft Regulations be changed to read as follows:
III.L.2.e.(2)(c). However, they may still have to consider some of the
same factors when developing their Marine Life Mortality Report in
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"The preferred technology for minimizing intake and mortality of marine
life resulting from brine disposal is to commingle brine with wastewater
(e.g., agricultural, sewage, industrial, power plant, cooling water, etc.)
that would otherwise be discharged to the ocean --unless the wastewater
is of suitable quality and quantity to support domestic or irrigation uses--.
For commingled brine and wastewater discharges, when the combined
TDS is near ambient ocean salinity sub-section 2.(c) shall not apply.
Nothing in this section shall preclude the future recycling of wastewater."

chapter III.L.2.e.(1). For an owner or operator commingling brine with
an adequate amount of wastewater to dilute the brine, there would be
no additional ocean water being withdrawn to dilute the brine (e.g. flow
augmentation) and therefore no intake-related entrainment associated
with the selected discharge technology. There would be no osmotic
stress from elevated salinity if there is a sufficient volume of wastewater
for dilution when commingling. Analysis of marine life mortality
associated with the turbulence that occurs during water conveyance
and mixing will only need to be done if there are live organisms in the
conveyance water (e.g. flow augmentation) and would not need to be
done for commingling. Lastly, shearing stress at the point of discharge
will need to be evaluated for facilities that are commingling, but they will
only need to evaluate the incremental shearing-related mortality that
occurs over that which is already occurring from the discharge of the
discharge of wastewater from the wastewater treatment plant effluent.
In some cases, the regional water board may determine there is no
incremental mortality that results from shearing of organisms at
commingled outfalls. Depending on the size of the desalination facility
relative to the size of the wastewater facility, the incremental mortality
may not be significantly elevated or detectable over historic WWTP
discharge amounts, which vary seasonally and depending on
groundwater infiltration into the collection system. However, an owner
or operator of a desalination facility using commingling as a brine
disposal strategy will need to at least include the items in chapter
III.L.2.e.(1)(b) when applying to the regional water board for a Water
Code 13142.5(b) determination.
There may be instances when an owner or operator is proposing to
commingle brine with wastewater and there is not a sufficient volume of
wastewater to adequately dilute the brine to ambient. If the resulting
commingled effluent is partially diluted with wastewater but negatively
buoyant, it will need to be discharged through a multiport diffuser. In
this case, an owner or operator would need to include osmotic and
shearing impacts to marine life in the Marine Life Mortality Report.

6.7 Page 9 e. [of the proposed Desalination Amendment] Mitigation: Add the The proposed language in this comment would leave intake-related
following language to the end of the paragraph:
impacts and construction-related impacts from facilities that commingle
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their brine with wastewater unmitigated. Additionally, it assumes there
The owner or operator shall fully mitigate for --all-- marine life mortality will be no discharge-related impacts at facilities that commingle their
associated with the desalination facility. "This provision shall not apply brine. Commingling is the preferred discharge technology because it
to brine disposal by commingling with wastewater."
has the potential to dilute brine and produce a positively or neutrally
buoyant plume.
However, there may be some instances where there is insufficient
wastewater to adequately dilute the brine. In this case, the
commingled discharge may result in an area around the discharge that
exceeds 2ppt above natural background salinity. The owner or operator
might need to mitigate for that area. Additionally, Water Code section
13142.5(b) requires mitigation for all marine life mortality, which
includes shearing related mortality at any new or expanded facility.
WWTPs do not currently have to mitigate for shearing related mortality,
and the concept is somewhat new in the regulated community.
Historically, mitigation has not been required for impacts within the zone
of initial dilution, including shearing-related mortality that occurs when
discharging through multiport diffusers. WWTPs and other ocean
dischargers may use multiport diffusers on ocean outfalls but are
regulated under National Pollutant Discharge Elimination System
permits pursuant to Clean Water Act section 402, which also serves as
Waste Discharge Requirements under Porter-Cologne chapter 4, article
4 (§§ 13260 et. seq.) and chapter 5.5 (§§ 13370 et. seq.), and do not
require mitigation for these types of impacts. However, Water Code
section 13142.5(b) requires that an owner or operator of a new or
expanded desalination facility mitigate for all mortality of all forms of
marine life including that which occurs as a result of the construction
and operation of the facility. This further includes any shearing-related
mortality that occurs as a result of the addition of the brine waste stream
to the effluent for commingled discharges or any other mortality that
occurs in the zone of initial dilution (ZID) or brine mixing zone (BMZ).
In some cases, the regional water board may determine that the
shearing-related mortality from the addition of the brine waste stream is
not significantly higher than the shearing mortality that occurs at a
WWTP in the absence of the brine stream. In this case, the regional
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water board may not require mitigation for shearing mortality, but they
still may determine there is mortality associated with brine toxicity within
the ZID or BMZ that requires mitigation. An owner or operator of a new
or expanded desalination facility will need to estimate and mitigate for
all impacts associated with the discharge whether or not they
commingle their brine. Additionally, they will need to mitigate for any
mortality associated within intakes and construction, whereas the
proposed language would exempt an owner or operator commingling
their brine from those obligations.

6.8 Requirement for mitigating shearing stress induced mortality and any
The language has been changed to clarify the receiving water limitation
increase in mortality resulting from a commingled discharge entrainment shall be met at the edge of the brine mixing zone or zone of initial
impact in the Brine Mixing Zone (BMZ).
dilution. Please see response to comment 15.11 regarding mitigation
within the brine mixing zone.
Page 10 - 2. e.(1)(b) [of the proposed Desalination Amendment] - Existing
wastewater agencies are not required to mitigate for the very small
entrainment, shearing, or commingling losses that might occur from
wastewater disposal within the zone of initial dilution. The SWRCB
Expert Panel indicated that the mortality from shearing losses is likely
quite small from high pressure jets and would be non-existent in low
pressure wastewater outfall diffusers. The Expert Panel also
recommended that the toxicity and other requirements of the Ocean Plan
should be met at the edge of the brine mixing zone, not someplace inside
of the mixing zone. The purpose of the mixing zone is to allow a small
area for initial dilution of the brine or commingled wastewater plume. Add
the following language to the end of Section (b) on page 10:
"This section does not apply to commingled brine discharges with
wastewater."
6.9 Page 13 Receiving Water Limitation for Salinity - Compliance with
"Natural Background Salinity" as worded is non-attainable.

Thank you for this suggestion. Salinity will vary monthly based on
precipitation, storm water runoff, and influxes from other freshwater
sources. The definition of natural background salinity was updated in
Under Receiving Water Limitations for Salinity, the "natural background the proposed Desalination Amendment and Staff Report with SED to be
salinity" is to be used. The definition provided for "natural background
based on the mean monthly natural salinity for an area. Consequently,
salinity" is a 20 year average or a site specific average based on new
the receiving water limitation for salinity will be based on 2 ppt above the
data collected at the discharge point on a weekly basis over 3 years.
historical average (or 3-year average when historical data are
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Using long term averages would make it impossible to comply with the unavailable) salinity for a given month. Please also see responses to
allowable 2,000 mg/l maximum incremental increase above ambient or comments 15.17 and 13.130.
reference salinity when natural salinity levels exceed their average
condition. Instead, a reference, moving average background salinity for
the site would be a better approach. We would recommend using a 12
month moving average of monthly salinity. More frequent sampling than
monthly sampling would not add sufficiently to the accuracy of
determining the moving mean for establishing the reference salinity. A
moving mean is a better measure as sometimes errors in sampling and
analysis can occur.
6.10 Page 14 [of the proposed Desalination Amendment]- Receiving Water
Limitation for Salinity, the Alternate Method should allow use of site
specific most sensitive species that are found in the impacted habitat.

The proposed Desalination Amendment does not allow the use of
indigenous species to establish an alternative receiving water limitation
for a number of reasons. The five species selected for WET testing in
the proposed Desalination Amendment were selected from Table III-1
To provide for appropriate flexibility without causing any additional
of the Ocean Plan, which was developed and implemented in
impact, site specific habitat species that occur and would be affected by accordance with Water Code sections 13170.2(c) and (d). The
the discharge should be used in the determination of the appropriate
species in the Ocean Plan were developed and approved by the State
receiving water limitation for salinity. For example, it makes no sense to Water Board for toxicity testing of all discharges into ocean waters of
use rocky habitat species in sandy or muddy bottom habitats and vice
the state. Other waste dischargers must use the species in Table III-1
versa. It would seem better to use the most sensitive species that have for toxicity testing, so there is no justification to allow dischargers of
developed protocols for the impacted habitat.
brine to use other species. Furthermore, as described in Section 8.7.5
of the Staff Report with SED, the species in Table III-1 and chapter
III.L.3.c.(1)(b) serve as representatives of related species. For
example, larval development is the same for bivalves (e.g. clams,
mussels, cockels, and oysters) from fertilization to the point just before
undergoing metamorphosis to the juvenile stage. Regardless of
whether a larva differentiates during metamorphosis into a California
mussel living on a pier piling or into a bean clam buried in soft-bottom
habitat, the larval phase will respond similarly to elevated salinity. An
explanation of how and why the chronic toxicity testing protocols were
developed and how using endemic species for WET testing can result in
a receiving water limitation for salinity that is not adequately protective
is described below.
First, Water Code section 13170.2(c) requires that, “the state board
shall develop bioassay protocols to evaluate the effect of municipal and
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industrial waste discharges on the marine environment” and section
13170.2(d) adds that, “the state board shall adopt the bioassay
protocols and complementary chemical testing methods and shall
require their use in the monitoring of complex effluent ocean
discharges.” In 1990, the State Water Board adopted a list of seven
critical life stage toxicity testing protocols to be used for determining
compliance with the chronic toxicity objective. The protocols were
developed to meet the requirement in Water Code section 13170.2(c).
In order to be included in Table III-1 of the Ocean Plan (approved tests
for chronic toxicity), each test protocol had to meet all seven of the
following criteria:
1. the existence of a detailed written description of the
test method;
2. a history of testing with a reference toxicant;
3. interlaboratory comparisons of the method;
4. adequate testing with wastewater;
5. measurement of an effect that is clearly adverse;
6. measurement of at least one nonlethal effect; and
7. use of marine organisms native to or established in
California.
The 1990 list of critical life stage toxicity testing protocols was reviewed
by a 10 member external advisory panel known as the Protocol Review
Committee (PRC) that included aquatic toxicology experts representing
industry, academia, and government. In 1994, the PRC suggested a
revised list of critical life stage protocols acceptable for use in
measuring compliance and added two additional criteria (Bay et al.,
October 1994):
The protocol must have information that documents relative sensitivity
to toxic/reference materials and compares it to current Ocean
Plan-listed tests; and the organism(s) specified in the protocol must be
readily available either by field collection or by laboratory culture.
The State Water Board developed and adopted the standard critical life
stage protocols in Table III-1 based on the PRC’s recommendations in
order to ensure toxicity data collected by dischargers were accurate,
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consistent, reproducible, reliable, and comparable among projects. The
five species listed in the proposed Desalination Amendment were
selected from Table III-1 of the Ocean Plan, which were selected based
on their longstanding history of use in toxicity test method research,
development, and implementation. For additional information
regarding the development of Table III-1 of the Ocean Plan and the
PRC’s recommendations, please see State Water Board 1995 and
State Water Board 1996.
In order for an owner or operator to conduct toxicity tests on the most
sensitive species with “developed test protocols,” the most sensitive
species must first be identified through studies. Then the toxicity test
for the species must meet all nine of the requirements above. At the
time the 1995 PRC Report was released, there was only one critical life
stage that was close to meeting the nine criteria. The protocol
developed by Reish et al. (1994) for the polychaete Neanthes spp. met
six of the nine criteria, but did not meet the following:
a written protocol is available, there has been adequate testing with
wastewater, and there is sufficient intra- and interlaboratory testing.
Since there is only one other species (Neanthes spp.) that is close to
meeting the standards required for adoption into Table III-1, it seemed
unlikely an owner or operator would elect to perform studies to identify
the most sensitive species at their site, and then develop test protocols
for each of the most sensitive species that meet all nine of the above
mentioned criteria. We determined the option would be cost and time
prohibitive and that ultimately, no one would pursue that pathway.
In the past 20 years, the remaining three criteria for the Neanthes spp.
may have been met; however, the Water Boards have not yet made that
determination. If a regional water board determines the Neanthes spp.
test has met the remaining three criteria and still meets the other six
criteria, the regional water board can add the Neanthes spp. test to the
required list of toxicity tests per chapter III.L.3.c.(1)(b) of the proposed
Desalination Amendment. The addition of polychaetes to the toxicity
testing requirements may be beneficial since polychaetes are
ubiquitous in marine habitats. Some polychaete species are common
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in soft-bottom habitats and would serve as a good representative of a
benthic soft-bottom species with low mobility. This could help to
address concerns that the species in chapter III.L.3.c.(1)(b) are not
representative of the species at “my discharge” by providing an
additional representative of a broader taxa.
However, the concern that the species in chapter III.L.3.c.(1)(b) are not
representative of the species at “my discharge” is unfounded. The
Ocean Plan list (Table III-1) covers a broad taxonomic range as well as
different physiological endpoints and meets the goal of protecting
indigenous species as required in section 13170.2(b). (State Water
Board 1995) The species in Table III-1 are representatives of their
broader taxa (e.g. the mussel and bean clam example), which means
the toxicity data from these species can be used to make general
assumptions of how a brine discharge will impact a group of similar
species without having to perform tests on each individual species
present at a discharge.
There are a number of other issues that can occur if an owner or
operator were to deviate from the standard Ocean Plan list (Table III-1).
Allowing an owner or operator to select species for toxicity testing may
also result in an inadequately protective receiving water limitation for
salinity because species that are known to be more tolerant of salinity
changes may be selected. Deviating from the standard Ocean Plan list
by using wild-caught animals for laboratory toxicity testing can also be
problematic. Wild-caught animals have varying states of fitness and
variable exposure to environmental contaminants, and there are a
number of other confounding environmental factors that have the
potential to influence toxicity test results. Often, laboratory raised
animals are used in in toxicity studies in order to control variables that
can influence the test results. Some of the Table III-1 species are
collected from the field, but are consistently collected and handled by a
reputable dealer. Using non-standardized methods for the collection
of species and the toxicity tests themselves creates a significant risk
that the toxicity tests will not be accurate. This can result in
establishing an alternative receiving water limitation that is not
adequately protective because it was based on inaccurate data.
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In conclusion, it is important that there are standard test protocols
developed for the animals that meet the abovementioned nine criteria,
and the only species/test that meet all nine are in Table III-1 of the
Ocean Plan. These species represent a broad taxonomic range and
are representatives for other related species in California. Deviating
from this list will result in regulatory inconsistencies and may result in an
alternative receiving water limitation that is not adequately protective of
beneficial uses.

6.11 Page 16 [of the proposed Desalination Amendment]- Definition of BMZ The definition of brine mixing zone was revised to:
should be specified that it is for dedicated brine disposal discharge lines
“BRINE MIXING ZONE is the area where salinity* exceeds 2.0
equipped with multiport diffusers and that it does not apply to
parts per thousand above natural background salinity,* or the
conventional wastewater outfalls that may be used for commingling brine
concentration of salinity approved as part of an alternative
for disposal. Further, the BMZ definition should be consistent with the
receiving water limitation. The brine mixing zone shall not
mitigation requirements in the draft amendment and as now written would
exceed 100 meters (328 feet) laterally from the points of
inadvertently prohibit brine disposal.
discharge and throughout the water column. The brine mixing
zone is an allocated impact zone where there may be toxic
As currently defined, acutely toxic conditions are to be prevented in the
effects on marine life due to elevated salinity.”
BMZ. Whether brine discharge is considered acutely toxic depends on
how dilution is factored in. If dilution is not factored in, it would be
impossible to prevent acutely toxic conditions. When brine firsts enters Language was added to clarify that the brine mixing zone is for salinity
the ocean from the diffuser it is about twice the concentration of seawater alone. All other water quality criteria should be regulated consistently
undergoing dilution in the BMZ and would be acutely toxic. The very
with other existing Ocean Plan provisions. The definition recognizes
purpose of the BMZ is for dilution of the brine to prevent acute and
that there may be toxic effects related to elevated salinity within the
chronic toxicity from concentrated seawater at the edge of the BMZ.
brine mixing zone. While the definition does not specifically state
Acute toxicity should be met at the edge of the BMZ as recommended by “acute” and “chronic,” there may be acute and chronic toxicity due to
the Expert Panel (September 23, 2013 workshop presentation and March elevated salinity in the brine mixing zone. Acute and chronic toxicity
2012 Expert Panel Final Report). Granite Canyon Lab work provided
conditions resulting from elevated salinity should be prevented at the
chronic toxicity evaluations for brine but not for acute toxicity. It is not
boundary of the brine mixing zone and the designated use of the water
possible at this time to know if some distance within the BMZ could be beyond the brine mixing zone should not be impaired as a result of the
established for acute toxicity as is now provided in NPDES permits for
brine discharge mixing zone.
wastewater outfalls for constituents other than salinity.
The definition of brine mixing zone was revised to accommodate for an
We recommend that under the definition for BMZ on page 16, that the
approved alternative receiving water limitation for salinity.
third sentence of the definition be changed to read as follows:
Furthermore, the language “unless otherwise authorized by the regional
water board in accordance with this plan” was removed to prevent

H-24

Appendix H
Response to Public Comments Received by August 19, 2014
Please note all tables and figures referenced are present at the end of this document
ID#

Comment Summary

Response

"The brine mixing zone is an allocated impact zone where water quality
criteria can be exceeded as long as acutely and chronic toxic conditions
due to elevated salinity are prevented at the edge of the brine mixing
zone and the designated use of the ocean water beyond the brine mixing
zone is not impaired as a result of the brine discharge --mixing zone--.
This section shall not apply to commingled discharges through existing
wastewater outfalls that fall under existing NPDES permits.

confusion. An alternative receiving water limitation may be above 2
ppt above natural background salinity, but the brine mixing should not
exceed 100 meters (328 feet) laterally from the points of discharge and
throughout the water column. This requirement is consistent with the
project goal to provide a consistent statewide approach for protecting
water quality and related beneficial uses of ocean waters and
controlling adverse effects of desalination discharges by minimizing the
area of impact. Commingling brine with wastewater and discharging
brine through multiport diffusers are both technologies that can reduce
or eliminate toxic effects of salinity within a relatively small area (100 m).
Alternative discharge technologies that are equally protective as
commingling with wastewater of discharging through diffusers should
also be designed to minimize the area where salinity exceeds 2 ppt
above natural background salinity or the alternative receiving after
limitation (other than 2 ppt).
An owner or operator will demonstrate compliance with the receiving
water limitation for salinity by either developing an effluent limitation
where they would be required to conduct mixing zone studies to
calculate Dm (see chapter III.L.3.b.(2)(b)), or by demonstrating
compliance with the receiving water limitation by monitoring salinity in
the receiving water. Dm is the minimum probable initial dilution
expressed as parts seawater per part wastewater. Since the limitation
applies throughout the water column, monitoring for salinity should
occur from the seafloor to the sea surface.
The regional water board may still require mitigation for impacts within
the brine mixing zone because Water Code section 13412.5(b) requires
mitigation for mortality of all forms of marine life associated with the
desalination facility. For more information please see response to
comment 15.11.
The last recommended sentence was not incorporated is because it
cannot be assumed in all cases of commingling that there will be an
adequate volume of wastewater to dilute brine to below natural
background salinity levels. If there is an insufficient volume of
wastewater to dilute the brine, and the resulting commingled plume is
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negatively buoyant, a brine mixing zone is appropriate. In the event
the brine is sufficiently diluted with wastewater and the commingled
discharge is less than 2 ppt above natural background salinity, the brine
mixing zone definition would not apply because the first line of the brine
mixing zone definition states that it “is the area where the salinity*
exceeds 2.0 ppt above natural background salinity.*” In this scenario,
a wastewater treatment plant accepting the brine and discharging the
commingled effluent would simply monitor salinity to demonstrate they
meet the receiving water limitation for salinity. In addition to salinity
monitoring to demonstrate compliance with the receiving water
limitation for salinity, the standard NPDES requirements would apply to
the commingled discharge.

6.12 Page 17 [of the proposed Desalination Amendment]- Add Definition of
"Feasible".

Many commenters have advocated for including a definition of
feasibility within the proposed Desalination Amendment. Two
possible approaches have been identified. First, industry and potential
Section 13142.S(b) utilizes the term "feasible". It is important that this project proponents favor including the definition used in the California
term be defined and be consistently utilized. It should be noted that in the Environmental Quality Act (CEQA) and in the California Coastal Act:
recent Court of Appeals Decision in Surfrider Foundation v. Cal. Regional
“’Feasible’ means capable of being accomplished in a
Water Quality Control Board upheld the use of the definition of "feasible"
successful manner within a reasonable period of time, taking
under CEQA. Under CEQA, "feasible" means "capable of being
into account economic, environmental, social, and
accomplished in a successful manner within a reasonable period of time,
technological factors.” (Public Resources Code § 21061.1; §
taking into account economic, environmental, social and technological
factors". The Coastal Act relies on the same definition. For consistency,
30108).
the SWRCB should incorporate this same definition and include it under
Definitions.
In the alternative, environmental groups favor using a definition of
feasible that excludes cost. This approach is based upon the definition
of “not feasible” set forth in the State Water Board’s Water Quality
Control Policy on the Use of Coastal and Estuarine Waters for Power
Plant Cooling (OTC Policy):
“Cannot be accomplished because of space constraints or the
inability to obtain necessary permits due to public safety
considerations, unacceptable environmental impacts, local
ordinances, regulations, etc. Cost is not a factor to be
considered when determining feasibility under Track 1.”
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For purposes of the OTC Policy, determination of feasibility is limited to
whether or not a power generator may pursue an alternative
compliance option. Track 1 compliance requires installation of a
closed-cycle wet cooling system or commensurate reduction in intake
flow rate, while Track 2 allows reductions in impingement mortality and
entrainment to a comparable level through use of operational or
structural controls, or both. The OTC Policy allows Track 2 compliance
only where the owner or operator demonstrates to the State Water
Board’s satisfaction that Track 1 is “not feasible.” The Policy otherwise
does not use this term, although the section on submitting
implementation plans requires an assessment of periods during which
power generation will be “infeasible” because of repowering or retrofit.
The CEQA definition of feasibility has been added to the definitions in
the proposed Desalination Amendment. The CEQA definition was
added because it is better suited to requirements governing facilities yet
to be built, each with a significant range of site-specific variables.
Because Water Code section 13142.5(b) requires the “best available
site, design, technology and mitigation measures feasible” to “minimize
the intake and mortality of all forms of marine life,” the definition used
will inform determinations for each factor set forth in the statute. The
definition must be capable of applying to each. Moreover, the CEQA
definition was used to develop a plan for complying with Water Code
section 13142.5(b) at the Carlsbad desalination facility and was upheld
as appropriate by the appellate court in Surfrider Foundation vs.
California Regional Water Quality Control Board (2012) 211
Cal.App.4th 557. Thus, available legal precedent supports using this
broader definition of feasibility.
The “not feasible” definition included in the OTC Policy is tailored to the
relatively narrow question of whether an existing power plant is allowed
to pursue an alternative method of compliance at a facility already built
and operating. With its references to space constraints and permitting
restrictions resulting from public safety, the definition clearly envisions
considerations about suitability of the preferred method of installing
cooling towers. Development of new desalination facilities will involve
feasibility determinations that should allow a broader analysis.
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Finally, cost is an appropriate consideration where it represents a
substantial unknown for new facilities developing sources of potable
water. By contrast, costs associated with installation of a wet cooling
system for an existing power plant are more predictable, with
information developed in part from EPA’s efforts to adopt a regulatory
standard for plants subject to Clean Water Act section 316(b). The
State Water Board decision to exclude costs for determining feasibility
of Track 2 for OTC plants represented a policy determination based
upon available data.

#7 Philip L. Friess, Sanitation Districts of Los Angeles County
7.1 Our primary concern is that the Desalination Amendments and the
associated Draft Staff Report do not adequately distinguish between
seawater desalination and non-seawater desalination, such as
desalination of recycled water and brackish groundwater. Brines from
non-seawater desalination are significantly less saline than brines from
seawater desalination, and therefore have positive buoyancy. It is our
understanding that the State Water Resources Control Board considered
the need for additional regulation of non-seawater desalination brines
during the early stages of development of the Desalination Amendments,
but found that additional regulation was not warranted. The Scientific
Advisory Panel formed to examine brine discharges found that the
regulatory approach in the existing Ocean Plan is adequate for
positively buoyant plumes, as documented in the "Management of
Brine Discharges to Coastal Waters - Recommendations of a
Scientific Advisory Panel" prepared by SCCWRP in 2012.

Please see response to comment 8.1.
The draft Staff Report with SED section 2.1 (Page 12) Desalination
Process. Staff added language to clarify that while the scope of
desalination in California may be broad; the scope of the proposed
Desalination Amendment only includes seawater desalination facilities.
The draft Staff Report with SED section 7.1.6. (Page 36) The Need for
Special Considerations or Protections of Sensitive Habitats. Added
language to clarify that “brine discharges from seawater [or brackish
water] desalination facilities can pose significant risks to sensitive
habitats.”
The draft Staff Report with SED section 8.6.5 (Page 93). Added
language to clarify “An owner or operator of a seawater desalination
facility must evaluate multiple brine disposal alternatives independently
and then in combination with the best site, design, technology, and
mitigation alternatives, employ the discharge method that best
minimizes intake and mortality of marine life.”

The proposed addition to the Ocean Plan of implementation provisions
for desalination facilities is specifically limited to desalination facilities
using seawater, and the Sanitation Districts support this limitation.
Inappropriate regulation of non-seawater desalination brines could
impact our ability to beneficially reuse over 250 million gallons per day of The draft Staff Report with SED section 8.7 (Page 93). Added
recycled water produced at our Joint Water Pollution Control Plant,
language to clarify that the receiving water limitation for salinity would
hindering the state's goals of improving the reliability and sustainability of be applied to seawater desalination facilities.
its water supply. However, the Draft Staff Report is confusing with respect
to seawater and non-seawater desalination. In many places it uses the
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general terms "desalination" and "brine" when referring only to seawater
desalination and brines generated from such desalination. This could
lead readers to incorrect conclusions regarding the nature of
non-seawater desalination and brines, which in turn could have adverse
consequences relating to recycled water projects that discharge brine
from advanced treatment processes. To provide more clarity in the Draft
Staff Report, we recommend specifically using the term "seawater" with
the terms "desalination" and "brine" when referring to seawater
desalination and seawater desalination brines. The following sections
may need to be revised to provide this clarity: Section 2.1 (Page 12),
Section 7.1.6 (Page 36), Section 8.6.5 (Page 93), and Section 8.7 (Page
93).
7.2 Additionally, the proposed amendments to the Ocean Plan, as indicated Comment noted and the suggested change was made.
in the appendix to the Draft Staff Report, could be interpreted as
unintentionally requiring that the new salinity monitoring and reporting
provisions apply to all brine discharges, not just those from seawater
desalination facilities. Imposition of additional monitoring requirements
on brine discharges from water recycling facilities has not been justified,
particularly in light of the Science Advisory Panel findings mentioned
above. Any imposition of new monitoring requirements on brine
discharges from water recycling projects should be carefully considered,
given the critical need to increase recycled water usage in the state. We
therefore recommend the following revision, to eliminate any ambiguity
in the monitoring and reporting requirements:
Appendix III, page 67: "Seawater --D--desalination facilities discharging
brine into ocean waters shall monitor salinity as described in chapter
III.L.4."
7.3 Finally, the current version of the Ocean Plan contains a typographical Comment noted. The label on the map was revised to “"LA County
error in Figure VIII-5 on Page 86 of Appendix VIII. The Sanitation
Sanitation Districts JWPCP.”
Districts' facility should be labeled "LA County Sanitation Districts
JWPCP" instead of "Los Angeles County JWPCP Carson NP." We would
like to request correction of this as part of the non-substantive changes
made during this reopener of the Ocean Plan.
#8 Andrew Brunhart, South Coast Water District
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8.1 As a threshold matter, we are concerned that with respect to the
The scope of the proposed Desalination Amendment is intended to
regulation of desalination facilities, the focus of the Draft Amendments is cover desalination facilities that intake seawater and discharge brine
on ocean desalination facilities and not brackish groundwater facilities. into ocean waters. In the proposed Desalination Amendment,
seawater is defined as:
“salt water that is in or from the ocean. For the purposes of
chapter III.L, seawater includes tidally influenced waters in
coastal estuaries and lagoons and underground salt water
beneath the seafloor, beach, or other contiguous land with
hydrologic connectivity to the ocean.”
The definition of seawater covers facilities that withdraw seawater
through subsurface intakes. In some cases, the salinity of the
subsurface water will vary based on environmental factors, like tidal
fluctuations, which may result in the seawater periodically being
brackish. Brackish water has salinity that is higher than potable water,
but lower than seawater. Salinity concentrations of brackish water
range from 1,000 mg/l total dissolved solids (TDS) to 25,000 mg/l TDS.
(U.S. Department of the Interior Bureau of Reclamation 2014:
http://www.usbr.gov/research/AWT/brackish.html)
The scope of the proposed Desalination Amendment is not intended to
include intakes from water recycling facilities and groundwater
desalination facilities unless those facilities intake seawater.
Additionally, brine discharges or reject water from water recycling
efforts are significantly less saline than brine discharges from seawater
desalination facilities and less saline than seawater, meaning they are
neutrally or positively buoyant. Consequently from a salinity
standpoint only, brine discharges from water recycling efforts do not
pose a significant threat to water quality or other related beneficial uses
of ocean waters because the salinity of the wastewater is typically far
below natural background salinity of ocean water. For these reasons,
brine discharges from water recycling efforts should not be covered
under the scope of the proposed Desalination Amendment.
Brackish groundwater has a wide range of salinities. By definition,
brackish is a combination of fresh water and salt water and can range
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from 2 to about 35 ppt depending on the location and time of day in
tidally influenced areas. Discharges from facilities that desalinate
brackish groundwater may or may not pose a threat to water quality,
depending on the concentration of salt in the brackish groundwater.
For example, a brackish groundwater desalination facility may be
withdrawing water with 3 ppt salinity, which would make their “brine” or
reject water concentration around 6 ppt, assuming a 50 percent
production efficiency (for every 2 gallons of source water, one gallon of
freshwater and one gallon of brine are produced). When the brackish
groundwater has a salinity that is less than half of the receiving water
concentration, the discharge plume will be a positively buoyant plume,
thus avoiding negative effects on the benthic environment. However,
when source water concentrations exceed 18 ppt, the brine
concentration (>36 ppt) exceeds the ambient seawater concentration
(30 to 35 ppt) and has the potential to negatively affect the environment.
Figure 8.1-1 below illustrates this point.
One of the primary reasons for addressing desalination facilities is the
negative effect of hypersaline brine on marine organisms. The Brine
Panel and toxicity studies investigated impacts on elevated salinity
rather than impacts of low salinity plumes on marine life. The impacts
of low salinity discharges on marine life have been documented through
wastewater treatment facility effluent monitoring. Brackish
groundwater desalination facilities with high salinity brine discharges
will pose a threat to water quality whereas other facilities with low
salinity discharges likely will not, based on salinity alone.
Roberts et al. (2012) and Phillips et al. (2012) found salinity fluctuations
as low as 2 parts per thousand (ppt; 2,000 TDS) above natural
background salinity could have negative impacts on marine life.
Brackish water desalination facilities will require further consideration
before including regulations for them in a statewide Plan because the
salinity of the source water will be constant at some locations, but
variable at others. This poses a regulatory challenge because one of
the goals of implementing statewide requirements is consistency. The
variability in source water salinity concentrations among facilities would
make it difficult to implement an appropriate receiving water limitation
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for salinity that would apply to all brackish groundwater desalination
facilities in California.
Figure 8.1-1 below presents three brackish groundwater desalination
facilities with different source water and brine salinities measured in ppt.
The figure illustrates how varying salinity of source water can influence
the density of the discharged plume. Facility A produces a positively
buoyant “brine” plume that would not affect the benthic marine
environment. Facilities B and C would form dense, negatively buoyant
plumes that could negatively affect the benthic marine environment if
not properly discharged.
Currently, regional water boards issue waste discharge permits (either
WDRs or NPDES permits) for brackish water desalination facilities on a
case-by-case basis. More research is needed to identify an
appropriate statewide limitation to apply to brine discharges from
brackish groundwater desalination facilities. The Staff Report with
SED does not adequately study brackish groundwater desalination
facilities and staff would need additional time to research the impacts
associated with the facilities and incorporate the information.
Furthermore we would need to meet with stakeholders in the brackish
groundwater desalination facility community to solicit feedback on the
proposed Desalination Amendment language. Brackish groundwater
desalination facilities are currently regulated by the regional water
boards on a case-by-case basis. However, if there is sufficient public
interest the State Water Board may address the issue in a subsequent
amendment to the Ocean Plan.

8.2 SCWD owns and operates a groundwater recovery facility ("GRF") which The following language was added to Table 2 (Formerly Table A) of the
extracts and treats brackish groundwater for potable use, and we have Ocean Plan:
previously been impacted by the San Diego Regional Water Quality
“4. Compliance with Table 2 effluent limitations for brine
Control Board's application of Ocean Plan Table A standards to the
discharges from desalination facilities that commingle brine and
facility. As we have repeatedly indicated, we believe that the State Water
wastewater prior to discharge to the ocean may be measured
Resources Control Board ("State Board") must amend the Ocean Plan to
after the brine has been commingled with wastewater, provided
exempt such facilities from the Ocean Plan Table A Standards at the
that the permittee for the commingled discharge accepts
facility in circumstances where the brine discharge can be co-disposed
responsibility for any exceedances of the Table 2 effluent
with wastewater at an outfall. In such case, the application of Ocean Plan
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limitations.”
standards should occur at the outfall. While the Amendments recognize
comingling of brine effluent with treated wastewater as a preferred
disposal method, it does not address the issue of compliance point (i.e., This language addresses the point of compliance issue for brackish
at the outfall rather than at the facility).
groundwater desalination facilities that commingle brine with
wastewater.
The GRF treats low quality/brackish groundwater to produce drinking
water. The GRF was designed to allow for compliance with effluent
limitations to be determined at the outfall as was allowed by the NPDES
permit at the time. Prior to the commencement of operations at the GRF,
despite no change in the governing regulations, the San Diego Regional
Water Quality Control Board ("SDRWQCB") amended the NPDES permit
to require compliance with Ocean Plan Table A standards at the GRF.
After the initial startup period, SCWD determined that the GRF's brine
discharge could not meet the Ocean Plan Table A standards due to the
high levels of naturally occurring iron and manganese salts in the
groundwater. SDRWQCB levied $204,000 in mandatory minimum
penalties ("MMPs") against SCWD for these exceedances despite
SCWD's demonstration that the brine discharge did not impact the
SJCOO.
SCWD and SOCWA (the NPDES permit holder) sought a permit
modification from SDRWQCB and urged it to exercise its best
professional judgment ("BPJ") to allow for compliance to be determined
at the outfall rather than the GRF in light of the benefits of the GRF and
the fact the brine effluent did not impact water quality or beneficial use at
the outfall. MWD supported this request, as did a number of other water
districts and municipalities. SDRWQCB denied the request, and the State
Board dismissed SCWD's petition for review of the matter on March 4,
2011. However, the State Board indicated that the brine discharge issue
would be addressed through the Ocean Plan Amendments.
8.3 ...[W]hile the Draft Amendments appear to favor commingling brine
discharge with treated wastewater (see page 34, Sec. L.2.d.(2)(a)) as a
preferred technology for brine disposal, this language does not appear
to apply to brackish groundwater treatment facilities. Sec. L.l.a. states
that Chapter III.L "applies desalination facilities* using seawater."

The scope of the proposed Desalination Amendment is intended to
cover seawater desalination facilities. The proposed Desalination
Amendment was revised to address the point of compliance issue for
brackish groundwater desalination facilities that commingle with
wastewater. Please see responses to comments 8.1 and 8.2.
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Moreover, the Draft Amendments do not appear to address the
compliance point issue we raised at all.
8.4 Finally, we believe there is a significant difference between dedicated
brine lines and commingled brine/wastewater discharge, and the two
should be regulated differently (currently, there does not appear to be a
distinction). A commingled brine/wastewater discharge has much less
potential impacts and may actually improve the salinity of the wastewater
to lessen the impact of the wastewater on marine and benthic
environments.

Commingling brine with wastewater is the preferred brine disposal
method because it results in the least amount of intake and mortality of
marine life. Facilities with dedicated brine lines and facilities that
commingle brine with wastewater must both meet the receiving water
limitation for salinity. Some facilities that commingle brine with
wastewater may have an adequate volume of wastewater to dilute the
brine to below natural background salinity. However, as wastewater
recycling advances, wastewater may become unavailable to sufficiently
dilute the brine. In this case, it is important that a facility with the
commingled discharge is required to meet the receiving water limitation
for salinity. Since wastewater will not always provide complete dilution
of brine, a discharger must demonstrate they meet the receiving water
for salinity. However, chapter III.L.1.e. of the proposed Desalination
Amendment was revised to state that,
“Chapter III.L.4 [the monitoring and reporting requirements of
the proposed Desalination Amendment] shall not apply to a
wastewater facility discharging a positively buoyant
commingled effluent through an existing wastewater outfall that
is covered under an existing NPDES permit as long as the
owner or operator monitors for compliance with the receiving
water limitation set forth in chapter III.L.3. For the purposes of
chapter III.L.4, a positively buoyant commingled effluent shall
mean that the commingled plume floats when it enters the
receiving water body due to salinity levels in the commingled
discharge being lower than the natural background salinity.*”
If brine is diluted to the point where the commingled plume is positively
buoyant, it is no longer a threat to water quality from a salinity
standpoint. Dischargers of commingled effluent must still meet all
other requirements in the Ocean Plan per their NPDES permit.

8.5 As such, SCWD suggests the following changes to the Draft
Amendments to allow the comingling of brine discharge from a

The proposed language revision is no longer necessary since the
change noted in response to comment 8.2 was made.
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desalination facility (either ocean or brackish groundwater) so long as all
water quality objectives are met at the edge of the brine mixing zone.
1. Modify Chapter III.L.1.a. [of the proposed Desalination Amendment]
as follows:
"a. Chapter III.L applies to desalination facilities* using seawater,* and
where specifically noted, desalination facilities using brackish
groundwater*"
8.6 Modify Chapter III.L.2.d.(2)(a) [of the proposed Desalination Amendment] The proposed language revision is no longer necessary since the
as follows:
change noted in response to comment 8.2 was made.
Please see response to comment 6.6 regarding the deletion of, "unless
"The preferred technology for minimizing mortality of marine life resulting the wastewater is of suitable quality and quantity to support domestic or
from brine* disposal is to commingle brine* with wastewater (e.g.,
irrigation uses."
agricultural, sewage, industrial, powerplant cooling water, etc.) that would
otherwise be discharged to the ocean, --unless the wastewater is of
suitable quality and quantity to support domestic or irrigation uses--.
Brackish groundwater* desalination facilities may also commingle brine*
with wastewater as long as all applicable water quality objectives are met
at the edge of the zone of initial dilution*.
We deleted "unless the wastewater is of suitable quality and quantity to
support domestic or irrigation uses" for a number a reasons. First, while
water reuse and recycling should certainly be encouraged (note that
SCWD spent $2.8 million dollars last year to put in a recycled water
system filtration system using RO to improve the quality of recycled water
by removing the high TDS that are inherent in the potable water supply
that is delivered to the District through the State water systems), many
factors play into whether reuse and recycling are feasible, and it should
be up to the water agencies to determine whether the water can be
reused or recycled. The suitability of the water in and of itself should not
preclude a desalination facility from being able to commingle its brine
effluent with the wastewater. In any event, if a future recycling project is
planned which may reduce the volume of wastewater available for the
dilution of brine, a regional water board may condition the permit on the
availability of the wastewater pursuant to Section L.2.a.(5).
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8.7 Modify Chapter III.L.2.d.(2)(c) [of the proposed Desalination Amendment] The proposed language revision is no longer necessary since the
as follows:
change noted in response to comment 8.2 was made. Furthermore,
the language in chapter III.L.2.d.(2)(d) does not address the point of
"the owner or operator to analyze the brine* disposal technology or
compliance, but rather how to compare alternative brine disposal
combination of brine* disposal technologies that best reduces the effects technologies. Please see responses to comments 6.11 and 18.24.
of the discharge of brine* on marine life due to intake-related
entrainment, osmotic stress from elevated salinity,* turbulence that
occurs during water conveyance and mixing, and shearing stress at the
edge of the brine mixing zone or zone of initial dilution --point of
discharge--...."
Modify Chapter III.L.2.d.(2)(d) [of the proposed Desalination Amendment]
as follows:
"Brine* disposal technologies other than wastewater dilution and
multiport diffusers,* such as flow augmentation,* may be used if an owner
or operator can demonstrate to the regional water board that the
technology provides a comparable level of protection. The owner or
operator must evaluate all of the individual and cumulative effects of the
proposed alternative discharge method on marine life mortality, including
(where applicable); intake-related entrainment, osmotic stress,
turbulence that occurs during water conveyance and mixing, and
shearing stress at the edge of the brine mixing zone or zone of initial
dilution. --point of discharge--"
For purposes of commingling brine discharge with wastewater for
disposal, the standard water quality objectives, testing and mixing zone
analysis appropriate to POTW discharges should apply. Such standards
allow for a zone of initial dilution and impacts are assessed outside of this
zone of initial dilution.
SOCWA's current NPDES permit states:
"Numerical water quality objectives established in Chapter II, Table B of
the Califomia Ocean Plan shall not be exceeded outside of the zone of
initial dilution as a result of the discharges from the Facilities." (San Juan
Creek Ocean Outfall Order No. R9-2012-0012, NPDES NO. CA0107417,
p. 22).
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Furthermore, a dilution allowance is provided for the acute toxicity
numeric limit that allows compliance at the edge of the zone of initial
dilution. (See Ocean Plan at Chapter III.C.4.b.).
This is consistent with the Expert Panel's recommendation that brine
discharge be regulated by the mixing zone approach where water quality
standards must be met at the mixing zone boundary:…
To require impact analysis and mitigation of these impacts within the
brine mixing zone appears to be inconsistent with the Expert Panel's
recommendation and the existing regulatory scheme.
8.8 Modify Chapter III.L.2.d.(2)(e) [of the proposed Desalination Amendment] Please see response to comment 15.11.
as follows:
"Mitigation for the purposes of this section is the replacement of marine
life or habitat that is lost due to the construction and operation of a
desalination facility* after minimizing marine life mortality through site,
design, and technology measures. The owner or operator may choose
whether to satisfy a facility's mitigation measures pursuant to chapter
III.L.2.e.(3) or, if available, L.2.e.(4). The owner or operator shall fully
mitigate for all marine life mortality associated with the desalination
facility.* With respect to brine disposal, where wastewater is commingled
with brine as a disposal option, so long as the NPDES permit discharge
water quality standards are met, compliance at the edge of the zone of
initial dilution* shall be presumed to be fully protective of marine life
impacts sustained from brine disposal."
For facilities which commingle brine with wastewater as a discharge
option, the NPDES permit governing the wastewater discharge should be
fully protective of marine life impacts. As such, so long as the brine does
not result in any exceedance of NPDES permit limits, compliance at the
edge at the zone of initial dilution should be sufficiently protective of
marine life impacts and should not require any further mitigation.
8.9 Modify Chapter III L.2.d.(2)(e)(1)(b) [of the proposed Desalination

Please see responses to comments 15.11, 6.11, and 18.24.
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Amendment] as follows:
"For operational mortality related to discharges, the report shall estimate
the area in which salinity* exceeds 2.0 parts per thousand above natural
background salinity* or a facility-specific alternative receiving water
limitation (see § L.3) outside of the brine mixing zone* or zone of initial
dilution*. The area in excess of the receiving water limitation for salinity*
shall be determined by modeling and confirmed with monitoring. The
report shall use any acceptable approach for evaluating mortality that
occurs due to shearing stress resulting from the facility's discharge
--including any incremental increase in mortality resulting from a
commingled discharge--. The requirement to evaluate shearing impacts
shall not apply to commingled brine discharges with wastewater."
As discussed above, analysis of impact should occur outside of the
mixing zone or zone of initial dilution.
The requirement to evaluate shearing impacts should not apply to
commingled brine/wastewater discharge. Existing POTWs are not
required to mitigate for entrainment and shearing losses that might occur
from wastewater disposal within the zone of initial dilution. Such losses
are expected to be quite low or non-existent for the low pressure
wastewater outfall diffusers. Indeed, the Expert Panel recognized that
there is no published evidence of mortality due to diffuser jets and that
shearing losses from diffusers would likely be low because exposure to
damaging turbulence is on the order of seconds. (See Desalination
Plant Entrainment Impacts and Mitigation, October 9, 2014 at p.3). The
Expert Panel noted that "literature reports of damage to larvae caused by
turbulence are generally based on longer exposure times." (See id.).
Given the lack of scientific evidence demonstrating the potential for
shearing impacts from diffusers, the requirement to evaluate these
impacts is unwarranted.
8.10 Modify Chapter III L.3.d.(4)(a)(l) [of the proposed Desalination
Amendment] as follows:
"An owner or operator must perform facility-specific monitoring to

The intent of the language in chapter III L.4.a.(1) is to differentiate
between compliance monitoring via a Regional Monitoring Program and
performing monitoring that will assess water quality at the discharge
(i.e. facility-specific monitoring). The actual location(s) of the
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demonstrate compliance with the receiving water limitation for salinity,*
and evaluate the potential effects of the discharge within the water
column, bottom sediments, and the benthic communities.
--Facility-specific m--Monitoring is required until the regional water board
determines that a regional monitoring program is adequate to ensure
compliance with the receiving water limitation. Receiving water
monitoring for salinity shall be conducted at the boundary of the defined
brine mixing zone* or zone of initial dilution* and shall be conducted at
times when the monitoring locations are most likely affected by the
discharge. The monitoring and reporting plan shall be reviewed, and
revised if necessary, upon NPDES permit renewal. The regional water
board may require additional monitoring at the desalination facility,
however, compliance with water quality objectives is to be determined
at the edge of the brine mixing zone* or zone of initial dilution*."

compliance monitoring will be at the discretion of the regional water
boards. Furthermore, some facilities may have the receiving water
limitation for salinity converted into an effluent limitation using the
equation in chapter III.L.3.b.(2), in which case, the location of the
monitoring may not be at the boundary of the brine mixing zone. As
stated in response to comment 8.4, a wastewater facility discharging a
positively buoyant commingled effluent through an existing wastewater
outfall that is covered under an existing NPDES permit will not have to
comply with the requirements in chapter III.L.4.

"Facility-specific monitoring" should be clarified, particularly for
commingled brine and wastewater facilities. Such monitoring should
occur in the receiving waters at stations representative of the area within
the waste field where initial dilution is completed, i.e., at the edge of the
brine mixing zone or zone of initial dilution.
8.11 Add definitions of "brackish groundwater" and "zone of initial dilution" [to Brackish groundwater does not need a definition at this time since it is
the proposed Desalination Amendment]:
not addressed in the proposed Desalination Amendment. Regarding
defining the zone of initial dilution, please see response to comment
"BRACKISH GROUNDWATER is water from below the ground surface 18.33.
that has more salinity than fresh water but less than sea water. Brackish
groundwater may be replenished by recharge systems (using various
water sources from runoff, storm flows, returning domestic supplies,
treated recycled water, other brackish groundwater sources, etc).
"ZONE OF INITIAL DILUTION is a regularly shaped area (e.g., circular or
rectangular) surrounding the discharge structure (e.g., submerged pipe
or diffuser line) that encompasses the regions of high (exceeding
standards) pollutant concentrations under design conditions.
8.12 Modify footnote 1 of the Table 2 (formerly Table A) effluent limitations [ in Please see response to comment 8.2.
chapter III.B of the Ocean Plan]:
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"Table 2 effluent limitations apply only to publicly owned treatment works
and industrial discharges for which Effluent Limitations Guidelines have
not been established pursuant to sections 301, 302, 304, or 306 of the
Federal Clean Water Act. Table 2 shall not apply to brine discharges from
brackish groundwater treatment facilities that are commingled with
treated wastewater prior to disposal to an outfall."
This footnote would further clarify that the compliance point for Table 2
standards for brackish groundwater treatment facilities that commingle
brine discharge prior to disposal with treated wastewater is at the outfall,
and not at the facility, as discussed above.
#9 Timothy Hogan, Alden Research Laboratory, Inc.
9.1 Pg 44, Section 8.3.1 [of the Staff Report with SED]- "There are instances Comment noted.
that occur where surface intakes have to be temporarily shut down
because animals (e.g. sea jelly swarms) or other debris clog the intake
and prevent source water from entering the facility." Though it's true that
intakes experience episodic influxes of high debris loads, screens are
typically adequate for managing debris. This text may overstate the
problem and make intake operators seem passive. In actuality, intake
operators continually assess the risk of intake blockages which may
result in facility shutdowns and de-rates (each of which has substantial
economic impacts and, therefore, incentive for preventing). It is important
to understand that there is also a large body of work on the approaches
and technologies for forecasting, preparing for, and mitigating anticipated
debris events. Some references include:
- Electric Power Research Institute. 2004. Circulating and Service
Water Intake Screens and
Debris Removal Equipment Maintenance Guide. EPRI, Palo Alto, CA:
2004. 1009672.
- Electric Power Research Institute. 2009. Best Management Practices
Manual for Preventing
Cooling Water Intake Blockages. EPRI, Palo Alto, CA: 2009. 1020524.
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- World Association of Nuclear Operators (WANO). November 2007.
Intake Cooling Water
Blockage.Significant Operating Experience Report. WANO SOER
2007-2.
9.2 Pg 45, Section 8.3.1 [of the Staff Report with SED]- "The natural filtration Language was added to the section 8.3.1 of the Staff Report with SED
process of a subsurface intake eliminates the need for pretreatment
to clarify that in some cases, pretreatment will be required for water
requirements. (National Research Council 2008)" This statement reads from subsurface intakes.
too definitively and misrepresents the reference. To be clear, NRC 2008
states, "By taking advantage of the natural filtration provided by
sediments, subsurface seawater intakes can reduce (emphasis added)
the amount of total organic carbon and total suspended solids, thereby
reducing (emphasis added) the pretreatment required for
membrane-based desalination systems and lowering the associated
operations and maintenance costs."
9.3 Pg 45, Section 8.3.1.1.2 [of the Staff Report with SED]- "Smaller
organisms in the water column such as algae, plankton, fish larvae, and
eggs, that pass through surface water intake screens are drawn into the
facility and will perish when exposed to the high pressure and heat of a
cooling water or desalination system." A couple of notes regarding this
characterization of entrainment:

Desalination requires different considerations than once-through
cooling facilities because the intakes are regulated under different
statutes. Desalination intakes at new or expanded facilities will be
regulated under Water Code section 13142.5(b). Water Code section
13142.5(b) is different from CWA 316(b) in that it requires consideration
of all forms or marine life, which includes species of marine algae.

It is uncommon for algae (micro or macro algae) to be included in the
commonly accepted definition of entrainment. The Environmental
Protection Agency's (EPA) recently released 316(b) Rule refers to
entrainment as "any life stages of fish and shellfish in the intake water
flow entering and passing through a cooling water intake structure and
into a cooling water system, including the condenser or heat
exchanger."

It is a common misconception that algae are plants and often people
refer to phytoplankton and algae as plants. However, algae and plants
are taxonomically distinct. There are only a few species of true marine
plants in California. The majority of primary producers in the marine
environment are phytoplankton and macroalgae, which play a similar
critical role as plants do in terrestrial environments in that they convert
and transfer energy from the sun to the marine environment.

Plankton is a general term which loosely refers to all animal and plant life
that floats passively in the water column. As such, plankton includes both
zooplankton (early life stages of fish and shellfish) and phytoplankton
(plants).

The term “plankton” does mean drifter and broadly refers to organisms
that cannot swim against the currents. Plankton includes
phytoplankton and zooplankton, which are also general terms that
include more than just early life stages of fish, shellfish, and plants (e.g.
non-shellfish invertebrates, algae, and salps). Historically, 316(b)
entrainment studies have focused only on early life stages of fish and
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9.4 Although it is commonly accepted that entrainment mortality for seawater
desalination is 100%, it should be clarified that organisms entrained in
water used for dilution purposes (flow augmentation) are not exposed to
the same stressors as organisms entrained in the water that undergoes
the desalination treatment process. That is, organisms entrained in the
dilution flow are not likely to experience 100% mortality.

While this may be a logical assumption there are no data to support that
organisms entrained in dilution flow for flow augmentation systems will
not experience 100 percent mortality. The burden is on the owner or
operator proposing to use a flow augmentation system to conduct
studies to demonstrate if organisms survive the flow augmentation
system and if so, the percent survival of all forms of marine life in the
dilution water. Unless otherwise demonstrated to the satisfaction of
the regional water board in consultation with the State Water Board,
mortality of organisms entrained in the flow augmentation intake water
is assumed to be 100 percent.

9.5 Pg 46, Section 8.3.1.1.2 [of the Staff Report with SED]- "Mortality of
impinged and entrained organisms is generally assumed to be 100
percent in the absence of site-specific studies. (U.S. EPA 2004; Pankratz
2004)" Neither the U.S. EPA nor the Pankratz 2004 reference state that
impingement mortality is assumed to be 100%. The survival of impinged
organisms is commonly accepted and forms the basis of certain
compliance alternatives relative to 316(b).

This was an oversight since impingement mortality is not assumed to be
100 percent. Language in the Staff Report with SED was changed to
reflect that mortality associated with entrainment is assumed to be 100
percent.

9.6 Pg 46, Section 8.3.1.1.2 [of the Staff Report with SED]- "The entrainment The language in section 8.3.1.1.2 in the Staff Report with SED was
estimate for cooling water intakes provides an example of the scale of
changed to reflect this comment.
entrainment that might occur if desalination efforts expand in California."
This is hyperbole as the feedwater withdrawn by proposed seawater
desalination facilities in CA is substantially less than seawater withdrawn
for power plant cooling purposes. According to the 2007 California
Energy Commission report "Assessing Power Plant Cooling Water Intake
System Entrainment Impacts", the coastal power plants in CA potentially
withdraw 17 billion gallons/day. A large seawater desalination facility
may draw 100 million gallons/day (if assuming 50% recovery). Since
entrainment is proportional to flow, the potential for the scale of
entrainment from seawater desalination to reach that of cooling water
withdrawals is very unlikely.
9.7 Pg 46, Section 8.3.1.2.1 [of the Staff Report with SED]- "Additional
mortality may occur through brine exposure in the mixing process and

Data for marine life mortality that results from intake and conveyance of
the marine life through flow augmentation systems are unavailable.
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through predation in conveyance pipes." I am not aware of any data on Foster et al. (2013) preliminarily examined the impacts to marine life
predation in flow conveyance pipes; I would request a reference for this. from flow augmentation systems and listed factors that should be
evaluated during an assessment of marine life mortality that occurs in
flow augmentation systems. Surface water intakes have a tendency to
foul with filter feeding marine organisms. These filter feeding
organisms may establish themselves in the conveyance pipes of a flow
augmentation system and prey on organisms in the dilution water. An
owner or operator may periodically manually or chemically remove
fouling organisms from the intake and water conveyance pipes to
increase efficiency and consequently reduce the potential predation of
larvae. An owner or operator may not specifically be required to
examine predation in conveyance pipes, but they will need to compare
the number of live organisms that enter the pipe to the number of
organism that survive the flow augmentation system.
9.8 Pg 47, Section 8.3.1.2.3 [of the Staff Report with SED]- "Screened
Clarifying language was added to section 8.3.1.2.3 of the Staff Report
intakes can be placed in areas of high local currents and wave--induced with SED.
water motion to transport marine debris and organisms off and away from
the screens. (Kennedy/Jenks Consultants, 2011)" Screened intakes are
installed everywhere, essentially, with installations onshore, in canals, in
bays, in lagoons, etc. This should read "passive screened intakes" as
ambient hydrodynamic conditions are key to optimal performance
(biological and operational) for these types of screens. The consideration
of ambient currents is an issue when considering passive intakes since
there is no other means to move debris away from the screen; however,
with active screens (e.g., traveling water screens) ambient currents are
less of a concern since the screen is designed to collect and remove
debris. In addition, Alden co-authored the intake-related portion of the
referenced report, specifically the section on the passive screened intake
being considered for the SCWD2 project.
9.9 Pg 47, Section 8.3.1.2.3 [of the Staff Report with SED]- "Studies suggest
that the type of screen, size of the screen slot opening, and the method of
intake are all factors that influence reductions of marine life mortality." It's
important to note that there are a number of other factors that influence

Each of these factors and how they relate to intake mortality is
described in detail in section 8.3.1.2 of the Staff Report with SED with
the exception of predicted debris loads. Debris loads may have an
impact on efficiency for a facility to withdraw source water, but the
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location, intake velocities (approach and through-screen), ambient
currents, predicted debris loads, life stages and species composition
present near the intake location, etc.

9.10 Pg 47, Section 8.3.1.2.3 [of the Staff Report with SED]- "Passive intake
screens are not self-cleaning and require manual cleaning either by
divers or by retrieving the screen tor cleaning and maintenance." The
paragraph beginning with the previous sentence is poorly structured.
Essentially all passive screen manufacturers include features to allow
cleaning of screens without the regular need for divers to do manual
cleaning. Passive wedgewire screens (such as those made by Bilfinger
Water Technologies [formerly US Filter/Johnson Screens] and Hendrick
Screen Company) are typically equipped with airburst systems to deliver
a high pressure burst of compressed air to the screens to clear it of any
accumulated debris. Other manufacturers (such as Intake Screens, Inc)
offer passive screens with rotating drums and fixed brushes to clean the
screens. In cases where the installation location of far offshore, there can
be a need for divers and manual cleaning.

Response
connection between higher debris loads and lower intake and mortality
of marine life are not well established in the scientific literature.

The Staff Report with SED distinguishes between passive and active
screening technology. Passive by definition means “without an active
response” and in the context of screens, refers to screens that do not
have self-cleaning mechanisms such as brushes. The screens with
rotating drums and fixed brushes to clean the screens are considered
active screens. The paragraph on passive intake screens clearly
states, “To reduce or eliminate manual cleaning and maintenance
requirements, screens can be equipped with manual air burst cleaning
systems [emphasis added] or brushes to periodically clean the
screens.”

9.11 Pg 48, Section 8.3.1.2.3 [of the Staff Report with SED]- "Coarse bar
The language was revised in section 8.3.1.2.3 of the Staff Report with
screens, floating booms, and angled coarse screens" This section is
SED to include this information.
poorly organized. In general, water enters a shoreline intake through a
trash rack (also referred to as a bar rack). This first structure in the flow
path is typically coarsely-spaced vertical bars designed primarily to
exclude debris. The trash rack is equipped with a cleaning mechanism,
typically a trash rake, to keep it clean. I'm not aware of any intakes using
clear spacing as low as 2 mm as this would constitute a serious risk of
becoming overloaded with debris. Though used at some intakes, floating
booms are not used commonly enough to warrant discussion in this
section "Angled coarse screens" are not the same as trash racks. Angled
screens are used, in some cases, to divert organisms to a collection point
(within the intake, not "away from the intake" as stated) where they can
be returned to the source waterbody.
9.12 Pg 48, Section 8.3.1.2.3 [of the Staff Report with SED]- "Traveling
Language was updated in section 8.3.1.2.3 of the Staff Report with SED
screens have been shown to substantially reduce impingement mortality. to reflect that only modified traveling screens have the ability to reduce
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(U.S. EPA 2011) Impingement data from Dominion Power's Surry Station
was collected during the 1970s." It's important to note that only "modified"
traveling water screens provide fish-friendly features that can reduce
impingement mortality; conventional traveling water screens do not
have these features (fish lifting buckets, low pressure spraywash system,
fish return trough, etc.) It's unclear why Dominion Station is called out,
there is a plethora of data available on impingement survival on modified
traveling water screens throughout the U.S.

fish impingement mortality. The fact that traveling screens and
modified traveling screens have been used in many applications and at
many facilities is helpful. The Dominion Power was specifically
mentioned because data were readily available and was used as an
example for other facilities using similar systems without having to
provide an exhaustive list of data from each facility.

9.13 Pg 48, Section 8.3.1.2.3 [of the Staff Report with SED]- "Fine-meshed
The language in section 8.3.1.2.3 of the Staff Report with SED was
screens "Very few would agree that fine-mesh includes sizes up to 9.5 updated.
mm. Screens with 9.5 mm openings are generally considered to be
coarse-mesh and have been the industry standard for traveling water
screens at cooling water intakes in the power industry. In the recently
released final 316(b) Rule (particularly in the discussion of the
Comprehensive Technical Feasibility and Cost Evaluation Study [§
122.21( r)( 10)]), EPA states, "The study must include an evaluation of
technical feasibility of closed-cycle cooling and fine-mesh screens with a
mesh size of 2 mm or smaller..." In this sense, fine-mesh as it relates to
316(b) compliance must be 2 mm or smaller.
9.14 Pg 48, Section 8.3.1.2.3 [of the Staff Report with SED]- "While
Language was changed to,
fine-meshed screens can reduce entrainment of adult and juvenile fish,
“While fine-meshed screens are primarily effective at reducing
they still allow phytoplankton, zooplankton, eggs, and fish and
entrainment of adult and juvenile fish, they still allow all
invertebrate larvae to pass through." The life stages of fish that are
phytoplankton and zooplankton, and the majority of eggs, and
precluded from entrainment depends wholly upon the screening mesh
fish and invertebrate larvae to pass through. Efficacy of
size and morphometric dimensions of the species present; it is not
fine-meshed screens is highly dependent on species and life
accurate to state that these screens only reduce entrainment of adult
stage.”
and juvenile fish. Meshes of 0.5, 1.0, and 2.0 mm can reduce entrainment
of many fish larvae and eggs.
Some fine-mesh screens are capable of excluding some eggs and fish
and invertebrate larvae, but the data are highly species- and life
stage-specific. For example, the Bureau of Reclamation (2007)
reported no significant reduction in entrainment using a 0.6 mm slot size
screen for gizzard shad eggs and larvae. However, the same study
reported 100 percent reduction in entrainment of fathead minnow eggs,
smallmouth bass larvae, and blue catfish eggs and larvae using the
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same screen slot size. Table D in Appendix D of the Staff Report with
SED provides additional entrainment data and exemplifies the point that
entrainment data are highly species and life-stage specific.
The language in the Staff Report with SED was revised to acknowledge
that some eggs and fish and invertebrate larvae may benefit from a
small screen slot sizes, but that the majority are entrained.

9.15 Pg 48, Section 8.3.1.2.3 [of the Staff Report with SED]- "Wedgewire
screens are passive screening systems that act as a physical barrier to
prevent organisms from being entrained. The screen slot size must be
sufficiently small to physically block passage of an organism in order for
wedgewire screens to effectively prevent entrainment. (EPRI 1999)" This
statement is true - that exclusion technologies, such as cylindrical
wedgewire screens, function on the basis that organisms need to be
physically large enough to excluded by the screen. However, recent (and
some historical) research has demonstrated that larval exclusion is not
solely a physical phenomenon; rather, there are hydrodynamic and
behavioral components that increase the biological performance of
cylindrical wedgewire screens.

The language in section 8.3.1.2.3 of the Staff Report with SED was
updated to clarify the additional conditions that make wedgewire
screens effective at reducing impingement and entrainment. The
references provided by AldenLabs (See response to comment 9.20)
were reviewed and are now included in the Staff Report with SED.

9.16 Pg 49, Section 8.3.1.2.3 [of the Staff Report with SED]- "The only pilot Comment noted. The Staff Report with SED was updated to correct
study that has implemented wedgewire screens on an intake is at West the statement that West Basin Municipal Water District was the only
Basin Municipal Water District's (WBMWD) pilot desalination facility."
facility to implement wedgewire screens on its pilot facility intake.
This is incorrect. In CA alone, there have been multiple pilot-scale studies
of cylindrical wedgewire screens; they are listed below:
- Marin Municipal Water District - tested a 2.4-mm (3/32-in)
cylindrical wedgewire screen
- Santa Cruz and Soquel Creek - tested a 2.0-mm cylindrical
wedgewire screen
- West Basin Municipal Water District - currently testing 1.0- and
2.0-mm cylindrical wedgewire screen
In addition to these CA desalination-related pilot-scale studies, the
following describes previous pilot--scale studies that have been
conducted with cylindrical wedgewire screens:
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Weisberg et al. (1987) conducted a field evaluation of cylindrical
wedgewire screens (1, 2, and 3 mm) in the Chalk Point Generating
Station intake canal in Maryland. The results demonstrated that exclusion
was influenced not only by the size of organisms, but also by
hydrodynamics, particularly since not all fish small enough to be
entrained were always entrained. The biological efficacy of the screens
was reported as a reduction in entrainment over an open port. The
authors concluded that the entrainment of larger larvae was regularly
reduced by 80% over the open port and by 90% over the ambient
densities of larvae in the canal. Browne (1997) conducted a field
evaluation of cylindrical wedgewire screens (1, 2, and 3 mm) from a
floating facility at the Oyster Creek Generating Station on Barnegat Bay
in New Jersey. The researchers concluded that the air backwashing
feature functioned well in keeping the screens free of debris and that the
screens constructed of metals with higher copper contents had the lowest
amount of biofouling. Too few organisms were collected in entrainment
samples to draw significant conclusions about the biological performance
of the screen, though the authors pointed out that fewer fish were
entrained through the 1-mm screen than the 2-mm screen or the open
port and that those that were entrained through the 1-mm screen were
generally smaller. Impingement was negligible. Lifton (1979) conducted
a similar evaluation of 1- and 2-mm cylindrical wedgewire screens on the
St. John's River in Florida. The data indicated that there was no
significant difference in entrainment between the 1- and 2-mm screens.
Sixty-five percent of the time, the screened intakes entrained at least
50% fewer organisms. Gulvas and Zeitoun (1979) evaluated
entrainment through pilot-scale cylindrical wedgewire screens (2 and 9.5
mm) in Lake Michigan. The results indicated that entrainment densities
were much lower than ambient densities of larvae and that no significant
differences were seen in entrainment among either screen or the open
pipe (control). In addition, no fish were impinged on the screens. EPRI
(2005, 2006) completed a comprehensive pilot-scale field evaluation of
the exclusion efficiency of 0.5- and 1.0-mm cylindrical wedgewire
screens in three different water bodies (ocean, estuarine, and
freshwater). The results indicate that 0.5 and 1.0 mm wedgewire screens
can effectively exclude eggs and larvae at through-screen velocities of
0.5 and 1.0 ft/sec.
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I am also aware of a pilot-scale entrainment study that evaluated
biological effectiveness of a 2.0-mm cylindrical wedgewire screen in the
Hudson River as part of the evaluation for United Water's Haverstraw
Water Supply Project.
The citation for Tenera 2013b is also not germane to WBMWD's
desalination pilot facility. It is related to the proposed design of a
cylindrical wedgewire intake for the Diablo Canyon Power Plant.
9.17 Pg 49, Section 8.3.1.2.3 [of the Staff Report with SED] - "Another issue in
the marine environment is fouling marine organisms. The fouling
organisms may impede the structural integrity of the screens or prevent
adequate intake flow. Z--alloy screens were found to be the most
effective at preventing corrosion or fouling in a one- year study. (Tenera
Environmental 2013b)' This text may understate the magnitude of the
O&M risk posed by narrow-slot cylindrical wedgewire screens. There is a
much larger volume of work on the topic of wedgewire screens and
fouling control. Two relevant studies that address biofouling on
narrow-slot wedgewire screens in a marine environment are described
below:

Information from McGroddy et al. (1981), Wiersema et al. (1979), and
scwd2 was added to the Staff Report with SED to better characterize
operational and maintenance challenges posed by narrow-slot
cylindrical wedgewire screens.

- McGroddy, Peter M., Steven Petrich, and Lory Larson. 1981. Fouling
and Clogging Evaluation of Fine-Mesh Screens for Offshore Intakes in
the Marine Environment. In: Advanced Intake Technology for Power
Plant Cooling Water Systems. Proceedings of the Workshop on
Advanced Intake Technology. April 22-24, 1981.
A study was conducted at the Redondo Beach Generating Station to
assess fouling and clogging of fine-mesh screens ( McGroddy et.al.
1981). This study was done in two parts; the first part looked at debris
clogging and the second investigated the propensity of different materials
to fouling.
The debris study was conducted in a small, test tank using an 18 in
diameter wedgewire screen. Based on the flow characteristics of this
screen, Alden estimates that it had 1.0 mm slot openings. Flow for this
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tank was provided from behind the existing traveling screens. To provide
a cross current an air circulation bubbler was used. This bubbler provided
a cross current of between 6 and 9 cm/sec (0.2 and 0.3 ft/sec). Debris
obtained from the intake waters was added and the head-loss measured.
The results of this study indicated that the screens are prone to fouling
and that multiple air-bursts are needed to completely clean the screens.
The cleaning is also most effective when the screen is less than 50%
blocked, which could require the screens to be air-burst daily or more
frequently during high debris loading periods. Additionally, they note that
re-impingement of debris on the screens occurs at low cross-screen
velocities.
The second stage of the McGroddy et al. 1981 study compared the rate of
biofouling of several potential screening materials. Small material
coupons were placed on the intakes for several weeks. The percent
covered and head-loss through the material was measured. The
materials tested included carbon steel, epoxy-coated steel, copper, and
stainless steel. The mesh size of these materials varied from 0.7 mm to
2 mm. Some of these coupons were also subject to a heat treatment to
determine the effectiveness of the heat treatment on controlling
bio-fouling.
The results showed that stainless steel was the least prone to bio-fouling
of all the materials. However, the stainless steel coupons all had larger
mesh openings than the other screen types. In addition, there appears to
be inconsistencies between the percent covered and headloss through
identical meshes. The results of the heat treatment tests indicate that the
heat treatment kills attached organisms, but does not remove their
shells and that the screens are quickly re-colonized.
- Wiersema, James M., Dorothy Hogg, and Lowell J Eck. 1979. Biofouling
Studies in Galveston Bay-Biological Aspects. In: Passive Intake Screen
Workshop. December 4-5,1979. Chicago, IL
The second relevant study was conducted in Galveston Bay, Texas
(Wiersema et al. 1979). This study compared the rates of fouling for
several small wedgewire screens. All the test screens were 9.5 inches in
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diameter with 2.0 mm slot openings. The only difference between the
screens were their construction materials; one was stainless steel, two
were copper-nickel alloys (CDA 706 and CDA 715), and one was a
silicon-bronze-manganese alloy (CDA 655). These screens were
mounted to a test apparatus that contained pumps and flow meters to
measure the flow through each screen during the test period. The total
duration of the test was 145 days.
The results indicate that the copper alloys significantly reduce bio-fouling
of the screens. At the conclusion of the test period the copper alloy
screens remained at least 50% open. The stainless steel screen fouled
very quickly and was completely clogged after 2 weeks. In general, the
progression of bio-fouling agents was similar for all the screens. First a
slime layer formed over the screens which trapped sediments and
provided a base for further colonization. After about 4 weeks hydroids
began to colonize the screens. The hydroids were the dominant
bio-fouling organism until tube-building amphipods appeared. The
amphipods were only able to establish themselves on the portions of the
screen with significant hydroid cover. This is assumed to be a result of the
hydroids providing a buffer between the screens and the amphipods.
Throughout the test period there was a small amount of colonization by
bryozoans and loosely attached barnacles.
While this study did not include an air backwash, the researchers
postulated that an air-burst could be used to break up the slime layer thus
retarding the growth of other bio-fouling agents. To date, there have been
no studies to determine if an air backwash would effectively remove the
slime layer.
In addition to these two studies, the SCWD2 pilot-scale cylindrical
wedgewire study included investigations of biofouling potential of various
screen materials (City of Santa Cruz Water Department & Soquel Creek
Water District SCWD2 Desalination Program: Open Ocean Intake
Study Effects. ESLO2010-017.1.
http://www.scwd2desal.org/documents/Draft_ElR/Appendices/Appendix
G.pdf.) It is important to note, however, that this study was limited to the
evaluation of screen material coupons and to periodic visual observations
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of the pilot-scale screen that was intermittently operated for the biological
evaluation. It likely does not accurately reflect the magnitude of biofouling
that would be expected with a screen through which flow is being
continually withdrawn for a full-scale facility.
9.18 Pg 49, Section 8.3.1.2.3 [of the Staff Report with SED]- "It is
Language was added to section 8.3.1.2.3 of the Staff Report with SED
imperative that the wedgewire screens are maintained so slot-size
regarding intake velocity and the 316(b) rule.
integrity is maintained, through-screen velocity does not exceed 0.5 ft/s
(0.15 m/s), and the facility still has adequate intake flow." As a rule of
thumb, it is common to assume a degree of blockage in the design a
wedgewire screen array. EPA, in the proposed 316(b) Rule, indicated
that the 0.5-ft/sec through screen velocity should be under a 15%
blocked condition. Therefore, it is common to target approximately 0.43
ft/sec through screen velocity.
9.19 Pg 49, Section 8.3.1.2.3 [of the Staff Report with SED]- "However, other
studies have shown that a small screen slot size does not by itself result
in significant clogging or cleaning problems. (Taft 2000)" The
referenced paper was written by Alden's former president and
inaccurately characterizes the conclusion. The paper states the
following about narrow-slot wedgewire screens: "However, there are
major concerns with clogging potential and biogrowth. Since the only two
large CWIS to employ wedge-wire screens to date use 6.4 and 10 mm
slot openings, the potential for clogging and fouling that would exist with
slot sizes as small as 0.5 mm, as would be required for protection of many
entrainable life stages, is unknown. In general, consideration of
wedge-wire screens with small slot dimensions for CWIS application
should include in situ prototype scale studies to determine potential
biological effectiveness and identify the ability to control clogging and
fouling in a way that does not impact station operation."

Language in the Staff Report with SED was updated to accurately
reflect the conclusions in Taft 2000. Additional information was
included regarding recent biofouling data from West Basin Municipal
Water District that showed no significant clogging or biofouling of 1.0
mm slot size screens that were deployed in ocean waters off of
Redondo Beach, CA for 18 months.

9.20 Pg 49, Section 8.3.1.2.3 [of the Staff Report with SED]- "Importance of
Screen Slot Size." The majority of the references cited in this section
are secondary sources. It does not appear that the SWRCB staff
reviewed the original work for each of the studies and sites that are
included in this section.

In some instances, access to a hardcopy or electronic copy of the
primary sources was not possible. Some of the primary sources were
inaccessible to staff. The secondary sources contained enough
information to illustrate the main point. The proposed Desalination
Amendment solicited public comments on additional information on
screen slot sizes. The issue was also raised during the Public
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Workshop on August 6th and at the Public Hearing on August 19th.
After the close of the public comment period, staff followed up on this
comment and other comments regarding screen slot size references
with an email to the commenter. The commenter provided additional
reference material. McLaren and Tuttle 2000 was not attached in the
email as stated; however, Thompson 2000 discussing intake
modification to reduce entrainment and impingement at the Brunswick
power plant in North Carolina was attached. The references provided
by Mr. Holden were incorporated into the Staff Report with SED as
appropriate.

9.21 Pg 49, Section 8.3.1.2.3 [of the Staff Report with SED]- "Tampa Bay
seawater desalination plant'' It is important to note that the co-located desalination plant draws feedwater (approximately 50 MGD) from
Big Bend Station's heated effluent (i.e., after it has already been
screened and passed through the power plant cooling system). As such,
it is the cooling water intake system of the power plant (flow capacity of
1.4 billion gallons/day) that makes use of the 0.5-mm traveling water
screens. The 0.5-mm screens are only used seasonally between March
15 and October 15 and only in the intake for Units 3 and 4 (the intake for
Units 1and 2 is equipped with 9.5-mm dual-flow traveling water screens).
Low-pressure and high-pressure screen wash pumps provide wash
water to the spray nozzle supply headers. Aquatic organisms and debris
are rinsed from the fine-mesh screens, collected in a common trough,
and routed to a screened sump. The sump incorporates a trash basket to
facilitate removal of debris. Three Hidrostal pumps discharge rinsed
organisms and debris into one of two 18-inch fiberglass organism return
lines. The organism return system is approximately 0.75 miles long and
discharges into a natural embayment south of the station discharge
canal.

The purpose of the 8.3.1.2.3, Importance of Screen Slot Size section is
to provide entrainment reduction data from studies that have looked at
the use of various screen slot sizes. The Tampa Bay facility did
experience an 80 percent reduction in impingement and entrainment of
fish eggs and larvae. Clarifying notes have been added to reflect that
the Tampa Bay facility uses the 0.5 mm traveling screens seasonally
and only for Units 3 and 4.

The fine-mesh traveling water screens at Big Bend were considered to be
very successful. They were sufficient, in the view of the EPA and the
Florida Department of Environmental Regulation, for reducing
entrainment at the CWIS for Units 3 and 4. In addition, studies at
full-scale installation indicate that the survival of impinged organisms on
the fine-mesh screens were comparable to, and in some cases higher
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than, those achieved during the prototype study. However, the survival of
some fragile species/life stages was lower (e.g., bay anchovy).
As part of the evaluation of the fine-mesh screens, an auditing program
was established to monitor the conditions of the screens and optimize
their screening efficiency. The biggest O&M problem at this site was
biofouling (particularly barnacles and mussels). It was found that
biweekly manual cleaning of the screens by a two-person crew was
effective in preventing damage to the screen mesh and seals. Later
studies at Big Bend focused on optimizing the screening.
9.22 Pg 49, Section 8.3.1.2.3 [of the Staff Report with SED]- Reference to
Robert Pagano is outdated (1976); many newer references with better
information are available. In addition, "traveling screens" is a general
category that includes, among many other designs, the single-entry,
double-exit center-flow design at Barney Davis.

As stated in response to comment 9.20, staff followed up on this
comment with an email requesting the references from the commenter
and the commenter provided references with additional information on
traveling screens (Bureggemeyer et al. 1987; Thompson 2000; Hogath
and Nichols 1981). The provided references were reviewed and
added the appropriate information to section 8.3.1.2.3 of the Staff
Report with SED.

9.23 Pg 49, Section 8.3.1.2.3 [of the Staff Report with SED] - "The Tennessee Language was added in section 8.3.1.2.3 of the Staff Report with SED
Valley Authority pilot studies showed reductions in striped bass larvae
to reflect that the study was completed in a laboratory setting with
entrainment of up to 99 percent using 0.5 mm screens." The TVA studies hatchery-reared fish.
were conducted in a laboratory with hatchery-reared striped bass; they
were not pilot-scale studies as indicated.
9.24 Pg 50, Section 8.3.1.2.3 [of the Staff Report with SED]- "0.5 mm fine
mesh screen at the Brunswick seawater cooling Power Plant in North
Carolina showed entrainment reductions of 84 percent. Similar results
were shown at the Chalk Point Generating Station in Maryland, which
also uses seawater for cooling, and the Kintigh Generating Station in
New Jersey. (Tetra Tech Inc. 2002)" Regarding Brunswick, the screens
were 1.0-mm mesh and only 3 of the 4 traveling water screens had this
mesh size; the fourth screen had standard 9.5-mm mesh. The design of
this intake is also fairly unique and likely confers a substantial benefit in
terms of managing debris. The intake is comprised of a stationary
diversion structure located at the mouth of the intake canal in the river, a
traveling water screen structure at the end of the intake canal, and a fish

Clarifying language was added to the Staff Report with SED that the 0.5
mm mesh screens were tested and used for limited periods of time on
two of the four intakes at the Brunswick facility. Additional language
was included to clarify the “similar results” were from a pilot study. The
statement in the Staff Report with SED that, “Similar results were shown
at pilot studies at the Chalk Point Generating Station in Maryland, which
also uses seawater for cooling, and the Kintigh Generating Station in
New Jersey.” Is from the Tetra Tech 2002 report that states, “In periods
of limited use or study, fine mesh on two of four screens at the
Brunswick Power Plant in North Carolina showed 84 percent reduction
in entrainment as compared to conventional screens, while similar
results were seen in pilot studies at the Chalk Point Generating Station
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screens were adjacent to the estuary.

Response
in Maryland and at the Kintigh Generating Station in New Jersey.”

The intent of this section in the Staff Report and SED is to provide
entrainment data for facilities that have tested screens with small slot or
mesh sizes. Staff recognizes there may be operational challenges
with small slot size screens for facilities like once-through cooling
facilities that require large volumes of intake water. However, since
Regarding Chalk Point, this intake does not have 0.5-mm traveling water desalination facilities will not be pulling in as much water at OTC
screens. They use a double barrier net at the head of an intake canal. The facilities, the operational challenges are reduced. Staff also
outside mesh is 1.5 in and the inside mesh is 0.75 inch. The traveling
recognizes there may be operational challenges with 0.5 mm slot size
water screens at the terminus of the intake canal use 9.5-mm mesh
screens at desalination facilities; however, based on existing literature
screening. I assume SWRCB staff is referring to the pilot-scale study
and emerging data from WBMWD, desalination facilities should be able
done in the Chalk Point intake canal with 1.0, 2.0, and 3.0-mm wedgewire to function adequately using 1.0 mm slot size screens.
screens (Weisburg, S. B., W. H. Burton, F. Jacobs, and E. A. Ross. 1987.
Reductions in lchthyoplankton Entrainment with Fine-Mesh, Wedge Wire
Screens. North American Journal of Fisheries Management 7: 386-393.).
Regarding Kintigh, this facility is located on Lake Ontario not in New
Jersey. It too, uses 1.0-mm mesh, not 0.5-mm.
9.25 Pg 50, Section 8.3.1.2.3 [of the Staff Report with SED]- "Bestgen et al. The paragraph referencing the study was removed from the Staff
2001" The referenced study is a laboratory evaluation of a Coanda-effect Report with SED.
screen. I am not aware of any seawater intakes using this type of screen;
it is typically applied at hydroelectric projects, stormwater outfalls,
agricultural diversions, etc. It is essentially a high velocity inclined
profile-wire screen and has a fundamentally different hydraulic design.
The following description is from the peer-reviewed paper describing the
lab study: "High velocity profile-bar fish screens differ from traditional
positive barrier configurations. Most barrier screen designs couple low
approach velocities (velocity through the screen) with high sweeping
velocities (across screen) to effect screening.....In contrast, inclined
profile-bar screens have water delivered to the top of the screen via an
overflow weir, which then flows over the screen face at a high 2-3-m/s
velocity..... Thus, unlike traditional screens, fish behavior and swimming
performance and approach and sweeping velocities are not design
considerations for high-velocity inclined profile-bar screens." Including a
review of this intake type is immaterial as it is an inappropriate technology
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for a seawater intake.
9.26 Pg 50, Section 8.3.1.2.3 [of the Staff Report with SED]- "Laterally
compressed fish like anchovies and flatfish typically will have higher
entrainment rates than fish like sculpins or rockfishes of the same length
because the anchovies and flatfish have smaller head capsule
dimensions." Flatfish are not laterally compressed, they are
dorsoventrally compressed.

Although it may seem like flatfish are dorsoventrally compressed,
flatfish in the Order Pleuronectiformes are laterally compressed.
Larval flatfish are laterally compressed and oriented as so in the water
column. As flatfish undergo metamorphosis, one of their eyes will
migrate to the other side of their body while the rest of the anatomy
remains relatively in the same place. After metamorphosis, the flatfish
settle to the benthic environment with the side with no eyes oriented
down and the side with the eyes facing up. For example, the English
sole, Pleuronectes (Parophrys) vetulus, is a right-eyed flatfish where
the eye on the left side of the body migrates to the right side of the body
during metamorphosis. The two eyes end up on the right side of the
body, and the left side of the body is in contact with the benthic
environment. Therefore, if the juveniles and adults appear to be
dorsoventrally compressed, they are in fact laterally compressed.
This video shows a side view of the flatfish metamorphosis process with
eye migration: http://youtu.be/qePwW44HhNg, and this video is a
frontal view of flatfish eye migration: http://youtu.be/mESrj3ZvSzA.

9.27 Pg 50, Section 8.3.1.2.3 [of the Staff Report with SED]- "Another study Language was updated in section 8.3.1.2.3 of the Staff Report with SED
performed at the facility demonstrated that almost 100 percent of larvae to reflect the study was done at AldenLabs.
over 10 mm were excluded from entrainment by a 1 mm wedgewire
screen (EPRI 2003)" The EPRI 2003 study was conducted in a laboratory
flume at Alden, not in the Chalk Point intake canal in Maryland where
the Weisberg et al. study was done.
9.28 Pg 50, Section 8.3.1.2.3 [of the Staff Report with SED] - "Screens with 1 The citation was changed to reflect the study was done by Hanson
mm slot size reduced entrainment of larvae with large head capsules, but (1979).
did not reduce entrainment of eggs smaller than 2.3 mm in diameter.
(EPRI 2005)." This is incorrectly cited. The SWRCB staff should have
cited Hanson 1979 which was a lab, not a field, study.
9.29 Pg 50-51, Section 8.3.1.2.3 [of the Staff Report with SED] - "Entrainment The reference Lifton 1979 was updated in the Staff Report with SED
and impingement were evaluated for 1 mm and 2 mm wedgewire screens and corrected the information in the citation.
on intakes at the Seminole Generating Station in Florida. The study
showed there was virtually no impingement of organisms after screens
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were installed, and that larvae entrainment was reduced by 99 and 62
percent for the 1 mm and 2 mm screens, respectively, when compared to
larger (9.5 mm) screen systems. (EPRI 1999)" This is incorrectly cited.
The paper that should be referenced for this study is: Lifton, W. 1979.
Biological Aspects of Screen Testing on the St. Johns River, Palatka,
Florida. Prepared for Passive Intake Screen Workshop, Chicago, IL,
December,1979. Furthermore, the results described here differ from
those in the paper. Namely, Lifton concluded that "the 1-mm and 2-mm
screens offered reductions of 66 and 62 percent of the unscreened (open
pipe) intake entrainments, respectively. There were no statistically
significant differences between the 1- and 2-mm screens in terms of
densities of fish entrained. Nine (or 75 percent) of the entrainment
collections through the 1- and 2-mm screens represented reductions of at
least 50 percent over entrainments through the unscreened intake, and
10 (or 83.3 percent) of the 12 collections showed reductions of more than
30 percent."
9.30 Pg 51, Section 8.3.1.2.3 [of the Staff Report with SED]- "Tenera 2013a" Language was added to section 8.3.1.2.3 of the staff Report with SED
Relative to this reference, it is important to note that the theoretical
to clarify that the Tenera 2013a data may represent conservative
reductions in entrainment calculated are based solely on physical
estimates.
dimensions of larvae and do not incorporate any benefits conferred by
hydrodynamics and fish behavior (e.g., many later larval stages possess
the ability to swim - something not accounted for in these estimates of
exclusion). As such, the predictions are conservative and, in the field, a
wedgewire screen will likely provide greater protection than that which
can be estimated based on physical dimensions.
9.31 Pg 52, Section 8.3.1.2.3 [of the Staff Report with SED] - "The general
estimates tor slot size......" This paragraph states the very well accepted
concept that entrainment is site- and species-specific. Given that the
SWRCB staff recognizes this in the Draft Staff Report, it should [not?]
follow that a one-size-fits-all prescription for a certain screen mesh size
for all intakes may not be appropriate.

The proposed Desalination Amendment is designed to allow for
alternative screening technologies that are equally protective as a 1.0
mm screen slot size. Setting a standard for screen slot size is
important for statewide consistency and for setting a minimum level of
protection. In terms of protection of marine life, smaller screen slot
sizes are better.
As mentioned in previous comments, entrainment is highly species and
life-stage specific. Tenera Environmental (2013a) modeled
entrainment of a variety of fish species using screens with slot sizes of
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0.75, 1, 2, 3, 4, and 6 mm. Below is Table 9 from the Tenera report,
Table 9.31-1 in the list of Tables and Figures below. The table shows
entrainment reduction ranges from 34.1 for flatfishes to 72.0 for
kelpfishes when using a 0.75mm slot size screen. These numbers
drop to 17.7 and 63.0 for flatfishes and kelpfishes respectively when
using a 1 mm slot size screen and then even further to 0.2 and 21.8
percent reduction when using a 2 mm slot size screen. Based on
Table 9.31-1, screens with slot sizes larger than 2.0 mm will not
adequately protect marine life. Table 9.31-1 also shows there is a
significant reduction in mortality for some species between the 0.75 mm
and 1 mm slot sizes. It is important for the State Water Board to
establish a standard screen slot size of no greater than 1.0 mm to
ensure the protection of the beneficial uses of ocean waters.

9.32 Pg 52, Section 8.3.1.2.3 [of the Staff Report with SED] - "Additionally,
Language was updated to reflect that impingement can essentially be
even though wedgewire screens can reduce impingement mortality and eliminated when using cylindrical wedgewire screens with a 0.5 ft/s
entrainment loss of juvenile and adult fish, intake-related mortality will
through-screen velocity.
be site and species-specific." It is commonly accepted that impingement
is essentially eliminated by a wedgewire screen designed for 0.5 ft/sec.
The statement of impingement mortality being reduced is immaterial if it
has been determined that impingement is essentially eliminated.
9.33 Pg 52, Section 8.3.1.2.3 [of the Staff Report with SED] - "scwd2 2010 and The scwd2 2010 citation was updated to the correct citation:
Tenera Environmental 2012" I cannot find the full citation for either of
Kennedy/Jenks Consultants. 2011. The Tenera 2012 citation was the
these references.
date of the draft version of the report was updated to the final draft
version, 2013a.
9.34 Pg 52, Section 8.3.1.2.3 [of the Staff Report with SED] - "The portion of
organisms that are not entrained because of the wedqewire screen is
relatively small compared to the number of organisms in the water.
(Foster et al. 2012) Consequently, there is only an approximate one
percent reduction in entrainment mortality between screened and
unscreened intakes. (Foster et al. 2013)" It is important to note that
although there are smaller organisms in the water column, designing
screening systems to keep them out is impractical - mesh sizes can only
get so small before head losses are so high as to render any intake
infeasible from a design perspective. Raising the question of which

It is impractical to design surface intake screens to prevent entrainment
of all forms of marine life. Even with screen slot sizes between 0.5 mm
and 1.0 mm, there will still be entrainment of marine organisms. This is
why subsurface intakes are the preferred technology. Subsurface
intakes do not impinge or entrain marine life. Since subsurface intakes
will not be feasible in all cases, screened surface water intakes will be
considered; however, the screens should minimize intake and mortality
of marine life to the maximum extent feasible.
WBMWD stated at the August 6th public workshop and at the August
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species should be included in "entrainment" may be valid; though, being
able to calculate the value of these species will be difficult. This is the first
I've heard of other components of the plankton being included with
"entrainables". Furthermore, if Foster et al (2013) concluded that a 1%
reduction in entrainment is the maximum that can be expected for
wedgewire intakes, it requires some explanation about which organisms
are being included and which mesh size is being used.

19th public hearing that its preliminary studies on screen slot size have
shown that 1.0 mm screens did not cause a significant reduction in
intake capacity after being deployed in the marine environment for 18
months with no cleaning. WBMWD did express concerns about being
able to maintain intake flow capacity with screens with smaller than 1.0
mm slot sizes. The amendment has been revised to require screens of
1.0 mm as a result of potential impacts to facility operations that could
occur with smaller screens.
Past entrainment studies, particularly those for CWA 316(b), have
looked at fish and some species of meroplankton (typically shellfish
species), but have not typically considered phytoplankton, zooplankton,
or non-shellfish invertebrate larvae. This may be in part because it is
assumed 100 percent of the plankton is entrained. Desalination
intakes for new or expanded facilities will be regulated under Water
Code section 13142.5(b) that requires consideration of all forms of
marine life (please see responses to comments 6.7 and 6.8).
The proposed Desalination Amendment does not require an owner or
operator to count or calculate entrainment of all species at a facility’s
intake. The proposed Desalination Amendment requires an owner or
operator to use the ETM/APF method to assess intake entrainment
mortality for select species 300 microns and larger. The 300 micron
size cutoff is based on current industry identification capabilities of
marine life. (MBC 2014) The ETM/APF model provides mitigation for
the species used in the analysis as well as the species not sampled in
the analysis, including small planktonic organisms.
Based on the information in Foster et al. (2013) and the Expert Panel
Presentations at September 23, 2013 public workshop, the conclusion
that there is a one percent reduction in entrainment is based on using 1
to 2 mm slot size screens and an evaluation of all forms of marine life.

9.35 Pg 52, Section 8.3.1.2.3 [of the Staff Report with SED] - "Other passive Comment noted.
and active screens" Regarding the active intake screens - all of the types
mentioned are considered modified traveling water screens, they simply
represent different vendor-specific designs.
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9.36 Pg 53, Section 8.3.1.2.4 [of the Staff Report with SED] - "Velocity Caps" This section of the Staff Report with SED was updated based on the
The description of how a velocity cap is designed to function is wrong.
information provided in this comment.
Intake velocities created at the entrance to the velocity cap need to be
high enough for fish to sense and avoid; 0.5 ft/sec is not high enough to
elicit an avoidance response. Velocity caps in southern California were
originally designed with entrance velocities between 2 and 3.5 ft/sec
(Weight, R.H. 1958. Ocean Cooling Water System for 800 MW Power
Station. Journal of the Power Division of the American Society of Civil
Engineers. Paper 1888.). Often, a velocity cap is designed with a series
of coarse bars arranged in a vertical orientation around the opening of the
cap. These bars act as a very coarse mesh trash rack in addition to
providing stability to the cap itself. In southern California, the new OTC
policy requires bars spaced at no greater than 9 inches to prevent
entrapment of large organisms (e.g., seals, sea lions, and sea turtles).
EPA provided a recent clarification regarding velocity caps in Federal
Register/Vol. 77, No. 112, Monday, June 11, 2012/Proposed Rules, page
34320: "EPA is aware that low intake velocity is sometimes confused with
velocity cap technologies, and EPA would like to clarify that these
concepts are not the same. Most velocity caps do not operate as a fish
diversion technology at low velocities, and in fact are often designed for
an intake velocity exceeding one foot per second. Thus a velocity cap will
not typically meet the low intake velocity impingement mortality limitation.
The velocity cap is located offshore and under the water's surface, and
uses the intake velocity to create variations in horizontal flow which are
recognizable by fish. The change in flow pattern created by the velocity
cap triggers an avoidance response mechanism in fish, thereby avoiding
impingement."
#10 Paul Michel, NOAA, Monterey Bay National Marine Sanctuary
10.1 Staff at NOAA's Monterey Bay National Marine Sanctuary has reviewed Comment noted.
the document titled Amendment to the Water Quality Control Plan for
Ocean Waters of California to address Desalination Facility Intakes,
Brine Discharges, and to Incorporate other Non-substantive Changes.
The proposed Desalination Amendment consists of a uniform approach
for protecting beneficial uses of ocean waters from degradation due to
seawater intake and discharge of brine wastes from desalination
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facilities. The proposed amendment would protect and maintain the
highest reasonable water quality possible for the use and enjoyment of
the people of California while supporting the use of ocean water as an
alternative source of water supply.
10.2 8.1 [of the Staff Report with SED] What types of facilities should the
amendment cover? We agree with staff in recommending Option 3; the
amendment to cover desalination facilities and not all industrial facilities
using seawater for cooling, heating or industrial processing.
10.3 8.2 Should the proposed Desalination Amendment include definitions for
new, expanded and existing facilities? We agree with staff in
recommending Option 2; add definitions for new, expanded and existing
desalination facilities to the amendment to promote consistency among
regions and projects.
10.4 8.3 [of the Staff Report with SED] Should the SWRCB identify a preferred
method of seawater intake? We agree with staff in recommending Option
3; establish sub-surface intakes as the preferred technology for seawater
intakes but allow surface intakes if sub-surface intakes are shown to be
infeasible.
10.5 It is our recommendation to require a 0.5mm screen slot size to minimize
intake and mortality of marine life. However, we support some
regulatory flexibility if the project proponent can demonstrate the use of
additional technology, reduced flow velocity or special environment
circumstances that ensure the same amount of protection of marine
organisms while using a larger slot size not to exceed 1.0 mm in size.

Comment noted.

Comment noted.

Comment noted.

Comment noted.

10.6 8.4 [of the Staff Report with SED] What siting considerations should the Comment noted.
amendment address in order to minimize intake and mortality of marine
life? We agree with staff in recommending Option 3; establish statewide
requirements, guidelines, and considerations for Regional Board staff to
use when evaluating the best site. The criteria identified are in alignment
with the Guidelines for Desalination Plants in the Monterey Bay National
Marine Sanctuary.
10.7 8.5 [of the Staff Report with SED] Should the SWRCB provide direction in Comment noted.
the Ocean Plan on mitigating for desalination- related impacts? We
agree with staff in recommending Option 3; updating the Ocean Plan to
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provide statewide guidance on the appropriate methods for determining
the nature and size of a mitigation project to ensure all
desalination-related mortality is mitigated for a facility.
10.8 8.6 [of the Staff Report with SED] How should the SWRCB regulate brine
discharges? We agree with staff in recommending Option 5; an owner
or operator must evaluate multiple brine disposal methods and then in
combination with other project specifics, determine the best option that
will minimize mortality of marine life.
10.9 8.7 [of the Staff Report with SED] Should the SWRCB impose a receiving
water limit for salinity, and if so, what should it be? We recommend
Option 4 and not the staff recommendation of a hybrid of Options 4 and 6.
We prefer Option 4; establish a maximum zone of initial dilution of 100 m
from the point of discharge (recommendation from the Science Advisory
Panel (Roberts et al. 2012) and a maximum daily concentration not to
exceed 2.0 ppt above natural background salinity. This sets a clear point
of compliance and does not allow for large areas where salinity is
elevated to toxic levels. Option 6, in effect, allows for individual project
proponent to repeat the studies commissioned by the SWRCB for their
specific facility if they cannot meet the 2.0 ppt criteria. This scenario of
also allowing for Option 6 will be difficult to regulate and ensure maximum
protection of marine resources.

10.10 Section 12.2 [of the Staff Report with SED] is the analysis of potential
adverse environmental effects of some combination of two project
alternatives based on results of the questions listed above. We support
the staff recommendation of Alternative 2 for the proposed desalination
amendment to the California Ocean Plan. It allows for flexibility of
individual desalination facilities but will not allow for adverse effects to
aquatic life beneficial uses as further described below.

Response

Comment noted.

The receiving water limit of not exceeding 2.0 ppt above natural
background salinity establishes a clear criterion for brine discharges
that would protect water quality and related beneficial uses of ocean
waters. Allowing individual project proponents to establish their own
salinity limit is to allow opportunity for site-specific assessments. The
flexibility in the alternative salinity receiving water limit will be granted if
the project proponents demonstrate protectiveness of marine life and
beneficial uses of ocean waters. The appropriate regional water board
will evaluate the information received using specific criteria laid out in
the amendment and will have discretion to approve the alternate salinity
limit. This flexibility will determine whether specific discharge criteria
within specific discharge locations are more appropriate than the
established baseline condition, considering that the results may lead to
require a more or less restrictive limit compared to the 2.0 ppt above
natural background salinity limit.
Comment noted.

Alternative 2: (proposed Desalination Amendment): allows sub-surface
or screened surface water intakes operated at low intake velocities, or
intakes using an alternative method to prevent entrainment so long as it
satisfies the same protection. Brine discharge would allow dilution
through co-mingling, multi-port diffusers, or equivalent technology that
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provides a comparable level of protection.
10.11 There is a typo on page 68, second paragraph [in the Staff Report with Comment noted. The following revision was made in the Staff Report
SED]. The sentence is not complete "... AEL and FH do not quantify the with SED: “AEL and FH do not quantify the full extent of the loss of
loss of organisms from an ecosystem standpoint and how they."
organisms from an ecosystem standpoint and how they.”
10.12 Overall, we feel the document was very well written and a comprehensive Comment noted.
analysis of all aspects of desalination as they relate to intake and brine
discharge. The SWRCB did a very good job commissioning the
necessary studies and incorporating those findings in the justification of
staff recommendations. We appreciate that the preferred alternative
aligns with the Guidelines for Desalination Plants in the Monterey Bay
National Marine Sanctuary.
This is a document that sanctuary staff will reference in the future when
reviewing and considering desalination facilities within MBNMS. We are
grateful for this resource and strongly support the adoption of an
amendment to the California Ocean Plan for desalination facilities.
#11 Joe Veytia, Salt of the Earth Energy, LLC
11.1 No Brine Discharge Exemption. Our company requests that desalination
technologies with no brine discharge be exempted from the requirements
of the proposed Amendment especially the extended permitting delays
caused by unnecessary studies.

If a desalination facility does not discharge brine into ocean waters,
chapter III.L.3 (Receiving Water Limitation for Salinity*) and chapter
III.L.4 (Monitoring and Reporting Programs) of the proposed
Desalination Amendment do not apply. However, an owner or
operator of a new or expanded desalination facility using seawater
would still need to submit a request for a Water Code section
13142.5(b) determination to the appropriate regional water board and
all other provisions in chapters III.L.1 and III.L.2 would still apply. This
is important to ensure the best available site, design, technology, and
mitigation measures feasible are used to minimize intake and mortality
of all forms of marine life.

11.2 Expedited Permitting. Our company suggests that permitting be
expedited/accelerated for proposed zero brine discharge with subfloor
intake desalination plants. For desal plants that have no brine discharge
AND a subfloor intake system, our company requests that Desal Plant
sizes not exceeding 5 MGD be statutorily required to be granted permits

While designing desalination facilities to use subsurface intakes that do
not discharge to ocean waters is an environmentally preferable option,
the regional water boards are required to issue permits and make Water
Code 13142.5(b) determinations on a case-by-case basis. Even if a
facility does not discharge brine, there may be other discharges
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associated with the facility that will require a Waste Discharge Permit or
NPDES permit and any new or expanded facility using seawater would
need a Water Code 13142.5(b) determination. In the future, if there
are increases in desalination facilities that use subsurface intakes to
withdraw less than 5 MGD and do not discharge brine into ocean
waters, a general permit could be developed to apply to such facilities in
order to expedite the permitting process. Note that the State Water
Board cannot impose a statutory requirement. Such a requirement
would need to be adopted by the Legislature.

11.3 Designated Best Available Desalination Technology. Our company
requests that desalination technologies that have no brine discharge
AND utilize subfloor intake systems be designated "State of the Art",
"Best Available" and/or "Best Practices" for Desalination especially when
their power requirements are less than conventional desalination
methods.

Water Code section 13142.5(b) requires that the best available site,
design, technology, and mitigation measures feasible shall be used to
minimize the intake and mortality of all forms of marine life.
Subsurface intakes are preferred and represent available best
technology; however, it is important to recognize that the term “best
available technology” is not used as equivalent to any specific
standards set forth in the Clean Water Act for best available technology.
The proposed Desalination Amendment recognizes that there are
site-specific variables that will influence the best available site, design,
technology, and mitigation measures feasible for each desalination
facility. Consequently, the proposed Desalination Amendment
provides flexibility when subsurface intakes are infeasible. Similarly, a
“no discharge” option may be infeasible for some facilities.
Furthermore, at this time there is not enough information on “no brine
discharge” technologies and more data are needed before it can be
included in the proposed Desalination Amendment.

11.4 1 MGD Limit for Temporary Plant with No Brine Discharge. Our company
requests temporary desalination plants WITH NO BRINE DISCHARGE
be granted a temporary plant size limit of up to 1 MGD provided a subfloor
intake system is applied for within 6 months of commencement of
operations and installed with 18 months of commencement of
desalination operations. At which time the subfloor intake system is
operational that such plants no longer be considered "Temporary" but
instead permanent.

The proposed Desalination Amendment does not currently differentiate
between a temporary plant and a permanent plant, nor is it defined. As
mentioned in response to comment 11.3, at this time there is not
enough information on “no brine discharge” technologies and more data
are needed before these can be included in the proposed Desalination
Amendment. Chapter III.L.1.a includes a potential for a temporary
waiver of all or portions of the proposed Desalination Amendment for
facilities that are operating as a critical short term water supply during a
state of emergency as declare by the Governor. Please see response
to comment 11.2 regarding expediting permitting.
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11.5 Sustainably Sourced Chloralkali Chemical Incentives and Requirements.
Finally, we request that the Amendment set out some incentive(s) for
water and wastewater plants as well as industry be given (a) some
meaningful incentive(s) and (b) that large water users whose use is
greater than 0.5 MGD that also use chloralkali chemicals be required to
replace their current chloralkali chemical use with the use of chloralkali
chemicals produced from sea salt harvested in the production of
freshwater in the State of California. By enacting such incentives and
requirements, California's chemical usage will incentivize the sustainable
practice of using chloralkali chemicals derived from the salt harvested
from desalination rather than solution mining or mined salt and thereby
increase water availability with minimal environmental impact. Chloralkali
chemicals derived from salt are: Chlorine (Cl2), Chlorine Dioxide (ClO2),
Caustic or Sodium Hydroxide (NaOH, Hydrochloric Acid (HCI), and
Bleach or Sodium Hypochlorite (NaOCI) Hydrogen gas (H2) and Oxygen
(02). Water and wastewater plants are major users of such chlorine
products including bleach as biocides and disinfectants. Swimming pools
are major users of chlorine products and HCI. VCM manufactured and
used for producing PVC plastic production are also large consumers of
chlorine products. Steel refining and fracking are large consumers of HCI.
Caustic and Hydrogen are used in oil refining to remove sulfur
(eliminating sulfur dioxide from the emissions of gasoline and other fuels)
as well as aluminum refining to extract aluminum from bauxite ore. Both
NaOH and HCl are used in numerous other industries including
pharmaceuticals and food processing. Hydrogen is al so used in
producing ammonia.

There is not enough information at this time regarding the process of or
the benefits of using chloralkali chemicals harvested from sea salt to
establish an incentive in the proposed Desalination Amendment. If
more information becomes available and this process is more
commonly used, the Ocean Plan may be amended.

11.6 Our rationale for all these requested revisions is simply that a
combination of the desalination attributes of (1) no brine discharge and
(2) a subfloor intake for desalination overwhelmingly achieves the spirit of
sustainable, ecofriendly desalination without marine mortality and
negligible environmental impact and thus should not be delayed by the
same permitting delays and requirements of those desalination practices
of the methods that elect not to be sustainable or ecofriendly.

Comment noted. The Water Boards are supportive of using ocean
water as a reliable supplement to traditional water supplies while
simultaneously minimizing intake and mortality of all forms of marine
life, protecting water quality, and related beneficial uses of ocean
waters. General permits may be considered in the future, but as
mentioned in the responses above, at this time standard permitting
procedures apply.

11.7 By distinguishing and incentivizing use of chloralkali chemicals derived

Comment noted. Please see response to 11.5. The matter currently
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from desalination brine concentrate, California will increase demand in
the marketplace for sustainable chemical production practices and
increase water availability through environmentally sound desalination
technologies. In addition, because the cost of desalination is spread out
over the cost of chloralkali chemical production (with much higher profit
margins), not only can the chemicals be produced very competitively but
freshwater can be produced for less than 50% of the cost of conventional
desalination.

before the State Water Board is a proposed water quality control plan
with regulatory effect, implementing the State Water Board's authority
pursuant to the Porter-Cologne Water Quality Control Act. Any
legislation is beyond the scope of Water Board authority. However, the
process of developing and refining the proposed Desalination
Amendment has reflected and will continue to reflect an intent to
support and encourage sustainability and efficient use of resources,
including encouraging development of future technologies that may
better reduce all environmental impacts.

With water scarcity being a worldwide phenomenon and California being
the undisputed leader in environmental thought, this desalination
legislation offers California an opportunity to influence the worldwide
direction into more sustainable desalination that minimizes
environmental impacts and increases usage of sustainably derived
chloralkali chemicals.
11.8 Additional CARB Offset Credit Project 1. Pursuant to the California Global
Warming Solutions Act (AB32) currently there are only 4 specific types of
projects permitted to earn offset credits (a) Ozone Depleting Substances
Projects (b) Livestock Projects (c) Urban Forest Projects and (d) US
Forest Projects. It is suggested that low energy desalination projects
become eligible to earn offset credits. The computation for such offset
credits should be computed based on the difference in C02 emissions
produced by the power requirements for CONVENTIONAL desalination
and any byproducts such as salt, chloralkali chemicals and/or minerals
rendered to saleable products COMPARED to the savings in power
requirements and resulting C02 emissions to produce such desalinated
water, chemicals and minerals using novel methods.

The comment is appreciated; however, implementation of the California
Global Warming Solution Act (Assembly Bill 32) is not under the
jurisdiction of the California State Water Resources Control Board.
Therefore, we do not have the authority to allow low energy desalination
projects to become eligible to obtain offset credits.

11.9 Additional CARB Offset Credit Project 2. Again pursuant to the California
Global Warming Solutions Act (AB32) currently there are only 4 specific
types of projects permitted to earn offset credits (a) Ozone Depleting
Substances Projects (b) Livestock Projects (c) Urban Forest Projects and
(d) US Forest Projects. It is suggested that chemical projects produced
from desalination that are used to sequester C02 or destroy become
eligible to earn double offset credits. As described earlier, caustic (NaOH
-sodium hydroxide) is a chemical that can be produced from brine

The comment is appreciated; however, implementation of the California
Global Warming Solution Act (Assembly Bill 32) is not under the
jurisdiction of the California State Water Resources Control Board.
Therefore, we do not have the authority to allow chemical projects
produced from desalination become eligible to earn double offset credit.
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concentrate. A derivative chemical that is produced with caustic is
sodium carbonate. Sodium carbonate can be produced by combining
caustic with C02. If such C02 were harvested from emission stacks then
a major chemical would be produced from brine concentrate that would
also be used to sequester C02. There are other combinations of brine
concentrate sourced chemicals could be used to produce useful,
saleable products that sequester C02 e.g. CaC03, MgC03, etc. CaC03 is
often used in fresh water plants.
#12 Rebecca J. Bork, City of Santa Barbara
12.1 12.1a: Based on its plain language, Section 13142.5(b) . . . .only applies
to a "new or expanded coastal powerplant or other industrial
installation". Although not defined in Section 13142.5(b), the legislative
history of the Coastal Act focuses on the siting of powerplants and
liquefied natural gas facilities along the coast. In fact, Section 13142.5(a)
and (f) speak separately to municipal facilities such as treatment plants,
thus indicating that the Legislature knew how to distinguish between
industrial installations and municipal facilities. At best, it is not clear that
the Legislature intended a municipal desalination facility to fall within the
ambit of an "industrial installation" and it does not appear that the State
and Regional Board originally understood the statute to apply to such
facilities.
12.1b: Second, Section 13142.5(b) only applies when a qualifying facility
uses "seawater for cooling, heating, or industrial processing ...." Again,
the plain language appears to focus on the use of seawater as a part of
the operations of a coastal powerplant or other industrial installation.
Nothing on the face of the statute or in the legislative history appears to
suggest an intent to treat the use of seawater for municipal water supply
purposes as a use of seawater by an industrial installation as part of its
industrial processing.

12.1a: Inclusion of “other” before “industrial installation” signals
application to a broader class of structure than just power plants and
energy facilities. Water Code §13142.5 sets forth a range of “policies
of the state with respect to water quality as it relates to the coastal
marine environment. . . .” The statute addresses wastewater
discharges, including those from municipal treatment facilities, as well
as industrial discharges into publicly owned treatment works
(subsections (a) and (f), the latter not originally a part of the enacted
legislation.) Other portions of the statute, however, appear to use
“industrial” more broadly. In addition to subsection (b), section (e)(2)
refers to “recycled water [] available for industrial use,” suggesting that
“industrial” is used generally rather than as an indicator of specific
facility or discharge types, unlike the distinction between municipal and
industrial discharges under the Clean Water Act. While those
provisions carry specific and defined differences in the types of
discharges and the type or level of treatment required, it is unclear what
purpose the distinction between water intakes used for industrial and
municipal desalination purposes would serve. Barring any clearer basis,
a general use of the word is the more persuasive interpretation. See
also, Response 12.1b, below.
12.1b: The statute is reasonably read to address the use of seawater for
processing, without reference to a specified end use. The commenter
suggests that the statute be read to limit its application to intake of
seawater and use as part of industrial processing, although this is not
how the statute reads. “[U]se … for industrial processing” may include
use in operations as well as processing for a separate use. Moreover,
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within the context of the statute and the aims of the Coastal Act in
general, “industrial processing” is more reasonably interpreted to refer
to a process that results in conversion of raw material to an end product,
including desalination of seawater for other uses. Merriam-Webster’s
online dictionary defines “industry” to include the following meaning: the
process of making products by using machinery and factories. Funk &
Wagnall’s Standard College Dictionary (1973) includes these
meanings: “1. [a]ny specific branch of production or manufacture . . . 2.
[m]anufacturing and productive interests collectively, as distinguished
from agriculture and from labor.” To infer that the Legislature intended
the intake of seawater to require minimization of harm to marine life only
if used on site as part of a larger process would not be consistent the
larger goals of the Coastal Act. These include protecting, maintaining
and, where feasible, enhancing and restoring the quality of the coastal
zone environment and natural and artificial resources; and assuring
orderly, balanced utilization and conservation of coastal zone
resources, taking into account social and economic needs of the people
of the state. Public Resources Code § 30001.5 Had the legislature
intended that the statute’s applicability be limited according to the
intended end use of the processed water, more restrictive language
was available to accomplish this purpose.

12.2 The legislative history of the Coastal Act, including Section 13142.5(b),
also indicates that no new duties are required of the State Board to
implement the provisions of the bill. This appears to undermine the
interpretation of Section 13142.5(b) as creating new authority for the
State and Regional Boards to regulate facilities such as the Existing
Facility. It appears that the regional boards shared this original view of
Section 13142.5(b) and did not immediately apply it directly to municipal
desalination facilities. It is the City's understanding that it has only been
more recently with facilities such as the Poseidon facility in Carlsbad that
Section 13142.5(b) has been applied to desalination facilities.

The legislative history of the Coastal Act, of which Water Code section
13142.5(b) is part, indicates that the bill requires all state agencies to
carry out their activities in conformity with the Act. Public Resources
Code section 30412 (also part of the Coastal Act) specifically
recognizes that Water Code section 13142.5 applies to the State Water
Resources Control Board and regional water quality control boards. Any
prior inaction in not applying Water Code section 13142.5(b) does not,
by itself, indicate that the statute does not apply, nor does it support a
finding that a facility, once built, is no longer subject to the statutory
requirement. “[T]he mere failure to enforce the law, without more, will
not estop the government from subsequently enforcing it.” Feduniak v.
California Coastal Commission (2007) 148 Cal.App.4th 1346, 1369.

12.3 Because Section 13142.5(b) is not an authorization from the Legislature The proposed Desalination Amendment does not conflict with the plain
to "make law", the State Board cannot interpret Section 13142.5(b) in
language of the statute, nor is the interpretation otherwise at odds with
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ways that conflict with the plain language of the statute or apply it in ways
that are fundamentally at odds with the statute's intent. Ultimately, how
the State Board elects to interpret Section 13142.5(b) will be subject to
independent review by the courts. (Yamaha Corporation of America v.
th
State Board of Equalization (1998) 19 Cal.4 1, 3-4; Waterkeepers
Northern California v. State Water Resources Control Board (2002) 102
Cal.App.4th 1448, 1458.) Only the courts can ultimately determine when
and where Section 13142.5(b) applies and what it means.

the statute’s intent. In addition, Water Code section 13170 provides
that the State Water Board may adopt water quality control plans in
accordance with specified sections setting forth required procedures
and substantive considerations. The State Water Board is further
directed to formulate and adopt a water quality control plan for ocean
waters of the state, requiring review every three years to guarantee that
current standards are adequate and are not allowing degradation to
indigenous marine species or posing a threat to human health. (Wat.
Code section 13170.2) When the State Water Board adopts a water
quality control plan, it is a rule of general applicability and is subject to
limited review by the Office of Administrative Law pursuant to
Government Code section 11353: “[OAL] shall review the regulatory
provisions to determine compliance with the standards of necessity,
authority, clarity, consistency, reference, and nonduplication set forth in
subdivision (a) of Section 11349.1. . . .” (Wat. Code section
11353(b)(4)). In addition,
“Water quality control plans . . .are quasi-legislative . . .
administrative actions subject to deferential review under the
traditional mandamus standard. That standard asks whether
the agency's action was arbitrary, lacking in evidentiary
support, or contrary to law.” (San Joaquin River Exchange
Contractors Water Authority v. State Water Resources Control
(2010) 183 Cal.App.4th 1110, 1117-1118)

12.4 The proposed Desalination Amendments seek to define the term
"existing facility'' in a way that would convert a facility that exists into a
"new" facility subject to Section 13142.5(b) simply because certain
determinations may not have been formally made by the regional water
board at the time of permitting of the facility. Such an approach appears
to be fundamentally at odds with the plain language of Section
13142.5(b) and the statute's intent. Such an approach would also
undermine the goals of supporting the use of ocean water as a reliable
supplement to traditional water supplies while protecting beneficial uses
and promoting interagency collaboration since it could prevent the use of
an existing facility and undo the interagency collaboration that led to the
existing permitting of the facility. The City believes that the approach that

Pursuant to the language of the statute, the State Water Board has a
duty to apply it to any facility that was new or expanded after the
requirements took effect. The requirement became effective in 1977,
and those facilities constructed after that date for which no
determination of the best site, design, technology and mitigation
measures feasible to minimize the intake and mortality of all forms of
marine life are not yet in compliance. See also, Response 12.3 above.
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is more consistent with Section 13142.5(b) would be, at a minimum, to
consider facilities that have been constructed and are permitted as
existing facilities not subject to Section 13142.5(b). The State Board
could then apply its interpretation of Section 13142.5(b) prospectively to
newly developed facilities.
12.5 12.5a: The State Board's general approach to the application of Section
13142.5(b) is inconsistent with the language and purpose of the statute.
In many ways, the State Board has turned the language of Section
13142.5(b) on its head. The State Board is applying the statute to
municipal desalination facilities that supply potable water and that are not
traditional industrial installations using seawater for cooling, heating, or
industrial processing. At the same time, the State Board is not applying
the section, as was noted by staff during the public workshop, to other
traditional industrial facilities. In accordance with III.L.l.a and
III.D.5.(b)(1)-(2), the Desalination Amendments and the State Board's
interpretation of Section 13142.5(b) only apply to specified desalination
facilities.
12.5b: The State Board's interpretation and application of Section
13142.5(b) to facilities such as the Existing Facility appears to exceed the
State Board's legal authority. The plain language of Section 13142.5(b)
applies to each "new or expanded coastal powerplant or other industrial
installation using seawater for cooling, heating, or industrial processing".
The plain language of the statute does not apply to municipal desalination
facilities that use seawater for municipal water supply, not for cooling,
heating or industrial processing.

12.5a: See, Response 12.1b, above. The proposed Ocean Plan
amendment addresses only desalination facilities, rather than other
facilities that may be to subject to Water Code section 13142.5(b),
because desalination facilities share common characteristics and
present fewer unknowns than may be associated with other types of
facilities with intakes subject to the statute. At this time, the State Water
Board has very little information regarding what the commenter terms
as “traditional industrial facilities” that may take in seawater for
processing. The State Water Board and regional water boards will
continue to apply the statute to other facilities using seawater for
industrial processing on a case-by-case basis.
12.5b: See Response 12.1b above. By its plain terms, the statute
applies to any “other industrial installation … using seawater … for
industrial processing.” While the City would posit that this precludes
application to a facility processing seawater for later municipal water
supply, the statute does not limit its application according to any end
use of the water so processed, only to facilities using seawater for
industrial processing. Use of “industrial” to describe the processing is
not parallel to use of “municipal” in describing a water supply. The City
does not propose use of seawater for a municipal drinking water supply
without the interim step of processing to remove salts. The statutory use
of “industrial” is reasonably read to refer to this process, rather than the
end use.

The Surfrider decision in no way conflicts with the State Water Board’s
12.6 It is true that in the Surfrider Foundation case the Court of Appeal
assumed, without any analysis that Section 13142.5(b) applied to a
interpretation of Water Code section 13142.5(b) or prevents its
desalination facilities that was designed to provide potable water for
application as set forth in the draft Ocean Plan amendment.
domestic use. However, that case involved a desalination facility that was
co-located with a coastal powerplant that used seawater for cooling. In
addition, the parties to the case did not dispute the application of Section
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13142.5(b). Therefore, while the Surfrider Foundation case provides
important insights into the meaning of some of the words used in Section
13142.5(b), it does not support the State Board's general approach to the
application of Section 13142.5(b) in the Desalination Amendments.
12.7 Section III.L.1.a (page 28) [of the proposed Desalination Amendment]:
The temporary waiver provisions for emergency declarations should be
clarified. As explained by staff in the one-on-one meeting and in the
workshop, this provision was originally intended to apply to earthquakes
or similar natural disasters where desalinated water could supply an
immediate, short-term water supply. However, staff at the public
workshop acknowledged that it could apply to drought declarations. The
City recommends that the provisions be amended to expressly include
drought declarations

The temporary waiver provision does not limit the ability of the
Executive Director to apply its provisions during an emergency drought
declaration. The provision is drafted to provide maximum flexibility to
the Executive Director in waiving some or all provisions, as appropriate.
The Governor’s drought proclamation on January 17, 2014, was titled a
State of Emergency, thus allowing for the current drought conditions to
be the basis for a waiver under the provisions as drafted.

12.8 In addition, at least for drought relief purposes, it is recommended that the
waiver be automatic and not subject to the Executive Director's
discretion. The Desalination Amendments should provide that when the
Governor declares a state of emergency based on drought conditions,
the Desalination Amendments are waived during that period for
desalination facilities that are operating to serve as a critical short term
water supply. Otherwise, it will be difficult to quickly bring such critical
short term water supply facilities into production mode and their
operations in critical periods will be subject to delays. The better
approach is to make the waiver automatic when a declaration occurs. The
Desalination Amendments could specify the facilities to which this
automatic waiver applies.

Disagree. As written, the provision allows the Executive Director to use
his discretion to temporarily waive requirements in accordance with a
declared state of emergency. See, Response 12.7, above. An
automatic waiver in cases of drought declaration would subvert the
intent of the statute and of the proposed Desalination Amendment by
lifting all requirements to use the best available site, design, technology
and mitigation measures feasible to minimize intake and mortality of all
forms of marine life throughout the duration of any declaration of
drought emergency, which can last years. The proposed provision
encompasses sufficient flexibility to accommodate critical short-term
water supply needs.

12.9 The State Board lacks the legal authority to interpret state statutes in
ways which conflict with the express terms of the statute. Facilities that
exist and have permits to operate cannot reasonably be considered
"new" or "expanded" as those terms are used in Section 13142.5(b). To
the extent a definition of "existing facility" is required, that definition
should include all currently permitted facilities which have commenced
construction or operations in reliance on previously issued permits. It is
suggested that the State Board simply list the existing facilities reflected
on pages 13-15 (including Table 2-1 and Figure 2-1) of the Staff Report in

A facility constructed after the effective date of the statute and using an
intake for industrial processing of seawater was subject to the statute.
For the specified facility, there is no direct indication that the Regional
Water Board concluded that Water Code section 13142.5(b) was
inapplicable to the facility. Any prior inaction in not applying Water Code
section 13142.5(b) does not, by itself, indicate that the statute does not
apply, nor does it support a finding that a facility, once built, is no longer
subject to the statutory requirement. “[T]he mere failure to enforce the
law, without more, will not estop the government from subsequently
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the Desalination Amendments as "existing facilities" or as facilities to
enforcing it.” Feduniak v. California Coastal Commission (2007) 148
which Section IILL..2 [of the proposed Desalination Amendment] does
Cal.App.4th 1346, 1369. See also, Responses 12.3 and 12.4, above.
not apply. It is noted that the Existing Facility is treated in the Staff
Report as an existing facility but is treated differently under the definition
of "existing facility" in the Desalination Amendments.
12.10 Even if an express finding under Section 13142.5(b) was not made,
previously permitted facilities should not be subject to Section III.L.2 if the
history and record reflects that the board and the discharger assessed
issues associated with the best available siting, design, technology and
mitigation measures feasible. As was mentioned during the public
workshop, the State Board could allow the regional board to determine
that the CEQA review for the project was the equivalent of a Section
13142.5(b) determination. This approach is particularly appropriate
given that regional boards did not expressly apply Section 13142.5(b) in
the past to municipal facilities because they apparently did not believe it
applied to such facilities.

Information included in the record as part of a CEQA review may be
appropriate to make findings for any facility previously and inadvertently
permitted without a Water Code section 13142.5(b) determination.
Such an approach is better applied on a case-by-case basis, in order to
allow for considerations that may be unique to each circumstance.

12.11 Section III.L.1.b.(2) (page 28) [of the proposed Desalination
Amendment]: Greater clarity should be provided regarding the defined
term "expanded facilities". As currently drafted, the term is ambiguous
and possibly subject to broad interpretation inconsistent with the express
language and intent of Section 13142.5(b). More specific thresholds for
"increases" in the amount of seawater used or "changes" in design or
operation should be included. As written, it would cover "any" increase or
change which "could" increase intake or mortality of marine life. This
might be interpreted as capturing any increase or change, however small,
because most increases or changes "could" in theory have some
increase in intake or mortality. More specific language is needed to
prevent all changes from falling within the definition of the term
"expanded facilities".

The term is drafted with the intent to allow a regional board to determine
conditions under which an increased intake of seawater or changes in
design or operation of a facility results in an increase in intake and
mortality of sea life. Regional water board determinations would occur
pursuant to a public process, such that any unsupported or unwarranted
decision would be subject to standard administrative or judicial review
procedures.

12.12 The State Board should also consider express exclusions for
maintenance or improvement activities that apply new technology or
maintain proper operations of the facility. Without such an exclusion and
without more clarity in this definition, activities that are required or that
improve operations might be captured by this definition. This is

The provision as drafted is intended to allow a regional water board
determinations of conditions under which an expanded facility
increases intake and mortality of marine life. See, Response 12.11,
above. Adding exclusions for “maintenance or improvement activities”
to the definition of an expanded facility would add ambiguity to the
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particularly true because many of these maintenance activities are
already authorized by existing permits. This approach might also address
the comments made during the public workshop about "life of the project"
and "improved technology'' issues. A more specific definition of
"expanded facilities" could provide an incentive to use improved
technology when repair or maintenance activities occur by preventing
such technology improvements from triggering the definition of
"expanded facilities" and a new round of Section 13142.5(b) analysis.

definition and could prevent new assessments of design and
operational changes with effects on intake and mortality of marine life.
Moreover, while it is unclear what maintenance activities could result in
an increase in intake and mortality of sea life, many improvement
activities that increase intake and mortality would appear to fall within
the intent of the statute to cover facility expansions.

12.13 Section III.L.1.c (page 28) [of the proposed Desalination Amendment]: See Responses 12.9 and 12.10 above.
Section III.L.2 should not apply to facilities that have been constructed or
operated in accordance with previously issued permits. At a minimum,
facilities that have been constructed and operated should not be subject
to a new analysis under Section II.L.2. An abbreviated determination that
relies on prior reports, assessment or CEQA determinations should apply
to such facilities.
12.14 Section III.L.1.f (page 29) [of the proposed Desalination Amendment]:
The consultation provisions of the Desalination Amendments blur the
lines of decision making authority and undermine the statutory structure
regarding challenges to regional board actions. They also threaten to
create delay in the regional boards' processes, as regional boards are
prohibited from making final determinations until consultation occurs.
Rather than streamlining the process, the consultation provisions will
create multiple layers of decision making. If the goal is to provide direction
to the regional boards to implement Section 13142.5(b), the Desalination
Amendments should establish the framework and the regional boards
should implement the framework, subject to State Board oversight
through the petition process.

The consultation provisions allow State Water Board staff to provide
expertise in regional board determinations such that an additional step
is not necessary to ensure that the most knowledgeable staff are
involved with assessments of best available site, design, technology
and mitigation measures feasible for minimizing intake and mortality of
all forms of marine life. Rather than creating multiple layers of
decision-making, the provisions may obviate the need for State Water
Board review of regional water board actions. Contrary to the comment,
a petition to the State Water Board would create far more additional
delay.

12.15 Section III.L.2.a.(1) (page 29) [of the proposed Desalination
Please see response to comment 6.2.
Amendment]: The State Board's general approach to Section 13142.5(b)
places too much of a burden on the regional boards to "conduct" the
analysis rather than allowing the discharger to prepare the analysis and
supporting reports and submit them for regional board review and
approval. The approach places too much of a burden on regional boards
and will prove unworkable in practice. It will lead to long delays and will
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overburden the already overburdened boards. From the workshop, it
appears that the State Board's intent is that the discharger will prepare
the analysis and submit it for regional board review. It is recommended
that the language in this section better reflect this intent. In addition, the
nature of the Regional Board's action should be more fully explained.
Because Section 13142.5(b) addresses intakes (not discharges) in a way
that is very different than the Regional Board's authority under the Clean
Water Act, it may be appropriate to have the determination made
separately from the NPDES permit.
12.16 Section III.L.2.a.(l) (page 29) [of the proposed Desalination Amendment]: Please see response to comment 12.15.
The consultation provisions will only add to the burden on staff and delay
the process.
12.17 Section III.L.2.a.(2) (page 29) [of the proposed Desalination
Please see response to comment 6.1 and 6.12.
Amendment]: The proposed separate and independent analysis of the
"best" site, design, technology and mitigation measures is impractical and
inconsistent with the statute. First, this section drops the key words "best
available" and "feasible" from the analysis. Section 13142.5(b) requires
an analysis of the "best available" site, design, technology and mitigation
measures "feasible". In Surfrider Foundation, the Court of Appeal upheld
the San Diego Regional Board's use for Section 13142.5(b) purposes of
CEQA's definition of "feasible", which is "capable of being accomplished
in a successful manner within a reasonable period of time, taking into
account economic, environmental, social and technological factors." The
State Board should include a feasibility analysis as part of its approach
and should use CEQA's definition of the term. Second, the statutory
factors cannot be viewed in isolation, but must be viewed in combination.
Therefore, rather than an independent and separate analysis, the factors
should be balanced to achieve the ''best available" combination of factors
that are "feasible". This approach is consistent with the judicial guidance
from Surfrider Foundation and the express language of the statute. For
example, in Surfrider Foundation, the Court stressed that the statute
describes a "set of measures" which collectively reduce both intake and
mortality of marine life. The Court further explained that the statute does
not require that each measure individually minimize intake and mortality.
Viewing each measure in isolation first appears inconsistent with this
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guidance from the Court.
12.18 Section III.L.2.a.(4) (page 30) [of the proposed Desalination
Amendment]: The role of other agencies should be clarified. This process
should result in one set of measures that meets or is consistent with the
requirements of all applicable agencies. Involving multiple agencies
without ultimately establishing one set of measures will undermine the
streamlining goals of the Desalination Amendments and will ultimately
cause unnecessary delay and confusion. The City recognizes that the
State Board cannot control the activities and final decisions of other
agencies. However, consistent with the goal of promoting interagency
collaboration, the State Board should work to establish a framework for
true interagency collaboration that results in one set of measures, not
multiple "bites at the apple".

The State Water Board is charged with determining best available site,
design, technology and mitigation measures feasible to minimize intake
and mortality of marine life associated with seawater intakes. Other
agencies will apply their authorities in accordance with their statutory
mandates and jurisdiction. While the State Water Board seeks to
coordinate with and consider the findings of other agencies, an identical
set of measures satisfying all regulatory agencies with varying
authorities is not within the power of any single agency. The State
Water Board lacks authority to establish any framework that directs
other agency action, and does not propose deferring to other agency
determinations that may not constitute best available site, design,
technology and mitigation measures as set forth in the statutory
directive. Also, please see response to comment 18.13.

12.19 Section III.L.2.a.(5) (page 30) [of the proposed Desalination
Amendment]: The "future events" provisions are too broadly written.
These issues should be left to project specific decisions and the unique
situations of each project. As written, the provisions appear to authorize
reopener provisions that undermine regulatory certainty. The State Board
should either delete these provisions or make them specific to limited
situations where reopener may be required.

Disagree. The draft amendments allow for conditional permitting in
order to allow permitting of a desalination facility built under
circumstances that are known to potentially change. Conditions would
be specified as part of a Water Code section 13142.5(b) determination.
A regional water board decision to permit a facility only conditionally is
subject to the board’s discretion and, for any project proponent
objecting to the condition, may be reviewed by the State Water Board
subject to Water Code section 13320.

12.20 Section III.L.2.b.(1) (page 31) [of the proposed Desalination
Amendment]: This section does not address site conditions. Rather, it
addresses water supply planning documents that are unrelated to the
site. This provision, particularly the last sentence, should be deleted. The
City understands the comments made at the public workshop that design
capacity should not be "gamed" to exclude the feasibility of subsurface
facilities, but the ability of subsurface facilities to achieve needed capacity
within a balanced water supply portfolio should be a consideration.

Comment noted. The siting consideration in chapter III.L.2.b.(2)
(formerly (1)) requires an owner or operator to demonstrate there is a
need prior to siting a desalination facility at a given site. This provision is
included to ensure that the proposed desalination facility will have a
design capacity that is in line with the need for desalinated water as
demonstrated through water supply planning documents. Also, please
see response to comment 18.14.

12.21 Section III.L.2.d.(1).(a).(i) (page 33) [of the proposed Desalination
The proposed Desalination does not mandate the use of subsurface
Amendment]: The State Board should not mandate the use of subsurface intakes, but states that;
intakes. Rather, the regional boards should consider the full range of
“Subject to Section L.2.a.(2), the regional water board shall require
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factors contained in Section 13142.5(b) and determine the "best
available" combination of factors that are "feasible" to minimize intake
and mortality. The pros and cons of subsurface intakes should be
weighed against the pros and cons of other options. As written, the
Desalination Amendments ignore the impacts of subsurface facilities and
only focus on the impacts of other approaches. This is inconsistent with
the statute and a full balancing of all factors. This need for a full balancing
of factors should consider the type and duration of use of the facility. For a
facility that may only be used intermittently, the balance may be different
than for a facility that is used at all times
.
12.22 Section III.L.2.d.(1).(a).(ii) (page 33) [of the proposed Desalination
Amendment]: This section should be deleted or clarified significantly. Any
required combination of surface and subsurface intakes should be
reasonable and "feasible." The State Board should consider establishing
more specific percentages or thresholds of reasonability. Also, this
section should not apply to existing facilities that use surface intakes
already. This provision, coupled with the broad definition of "expanded
facilities", creates concerns about how the mandate for use of subsurface
intakes might apply to existing facilities that use screened intakes.

Response
subsurface* intakes unless it determines that subsurface* intakes are
infeasible based upon an analysis of the factors listed below, in
consultation with State Water Board staff.”

Please see response to comment 15.3 regarding the preference for
subsurface intakes to be reasonable and 6.12 for determining
feasibility.

12.23 Section III.L.2.d.(1).(c).(ii) (pages 33-34) [of the proposed Desalination Comment noted. For additional information on screen slot size, please
Amendment]: The City supports the use of intake screens of 1.0 mm or see response to comment 15.4.
larger. The City does not support the use of intake screens less than 1.0
mm because there is a lack of scientific data to support screen sizes
smaller than 1.0 mm. Based on the information presented at the public
workshop by West Basin, screen size below 1.0 mm are subject to fouling
that actually increases the through screen velocity and potentially
increases the likelihood of impingement. There also does not appear to
be a statistically significant reduction in entrainment for reducing screen
size lower than 1 mm, even though the statement was made at the
workshop that "small is better". Screen sizes of 1.0 mm or larger appear
to be a reasonable approach that takes into account operational realities.
12.24 Section III.L.2.d.(2).(a) (page 34) [of the proposed Desalination
Amendment]: The phrase "that would otherwise be discharged to the
ocean, unless the wastewater is of suitable quality and quantity to

Please see response to comment 6.6.
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support domestic or irrigation uses" should be deleted or qualified. This
phrase as written could be interpreted to negate the preferred technology
of commingling brine with wastewater because almost all wastewater
could be made suitable for domestic or irrigation uses but there might not
be an economically feasible option to reuse that wastewater. This
approach also does not take into account changes in technology and/or
regulatory restrictions on the use of wastewater for domestic or irrigation
purposes. The City recognizes that Water Code section 106 declares that
the use of water for domestic and irrigation purposes are the highest uses
of water, and the City does recycle its wastewater as feasible. Deleting or
modifying this phrase would accommodate the preferred technology of
commingling brine with wastewater without undermine the policy
reflected in Water Code section 106.
12.25 Section III.L.2.e.(1).(a) (page 37) [of the proposed Desalination
Please see responses to comments 15.48 (200 micron requirement),
Amendment]: The 36 month entrainment study, the additional sampling 21.90 (90 percent confidence level), and 15.5 (36-month long study).
using a 200 micron mesh and the 90 percent confidence level all appear
excessive and not based on science. A 12 month study using 335 micron
mesh size and a 50 percent confidence level are standard.
12.26 Section III.L.2.e.(3).(b).(ii) (page 39) [of the proposed Desalination
Amendment]: Mitigation requirements should be fixed and not ongoing.
Mitigation for entrainment between 200 and 335 microns should not be
required.

The amount of mitigation required will be based on the Marine Life
Mortality Report as required in chapter III.L.2.e.(1) of the proposed
Desalination Amendment. Even though marine life mortality associated
with a facility may be ongoing (e.g. entrainment through a surface water
intake), this is a “fixed” mitigation requirement that will compensate for
mortality of all forms of marine life associated with a desalination facility
throughout its operational lifetime. If a facility is conditionally permitted
or expands, then additional mitigation for marine life mortality may be
required. Regarding the 200 micron requirement, please see response
to comment 15.48.

12.27 Section III.L.2.e.(3).(c) (page 39) [of the proposed Desalination
Amendment]: The mitigation plan should consolidate mitigation
requirements of all applicable agencies and should be used by the
agencies for all mitigation requirements.

As stated in response to comment 18.13, each agency is responsible
for implementing requirements, including mitigation requirements,
based on their individual authorities. The proposed Desalination
Amendment encourages interagency collaboration and the Water
Boards will consider findings made by other agencies, including
mitigation requirements, when making their determinations. However,
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the determinations made by the regional water boards must be
consistent with their authorities. The regional water board is tasked with
requiring mitigation for mortality of all forms of marine life associated
with a desalination facility. Other agencies may have requirements that
are different than that requirement. Requiring the regional water boards
to make their mitigation requirements consistent with other agencies
would constitute an unacceptable delegation of authority to other
agencies with different mandates. Unless otherwise directed, the State
and regional water boards may not defer to other agencies in requiring
protection of beneficial uses of waters of the state.

12.28 Section III.L.3.c (page 41) [of the proposed Desalination Amendment]:
The requirements for an alternative salinity receiving water limitation
study appear excessive. Is a 36-month baseline required?

An owner or operator applying for an alternative receiving water
limitation for salinity would be required to perform additional studies per
chapter III.L.3.c. The study duration has been reduced to 12 months.
Please see response to comment 15.5.

12.29 The species identified for the WET tests [in the proposed Desalination
Amendment] should not be mandatory; species found in the area in
question should be used.

Please see response to comment 6.10.

12.30 Definition of "Brine Mixing Zone" (page 44-45) [in the proposed
Please see response to comment 6.11.
Desalination Amendment]: The last two sentences of this definition
should be deleted, as they negate or undermine the purpose and intent of
a mixing zone. Standard definitions of mixing zones should apply
regarding acute toxicity.
12.31 Definition of "Desalination Facility" (page 45) [in the proposed
Desalination Amendment]: This definition does not address or explain
how public facilities that are providing potable water for domestic use are
treated as industrial facilities subject to Section 13142.5(b).

See, Responses 12.1a, 12.1b, 12.5a and 12.5b above. In the current
draft, “Desalination Facility” is defined as “an industrial facility that
processes water to remove salts and other components from the source
water to produce water that is less saline than the source water.” A
public facility providing potable water for domestic use is not otherwise
subject to this definition unless it processes seawater to remove salts
and other components from the source water in accordance with the
definition. The commenter has not explained any intent to use seawater
for domestic use without such processing.

12.32 Definition of "Seawater" (page 49) [in the proposed Desalination

Disagree. The definition of seawater is salt water that is in or from the
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Amendment]: This definition is too broad and might capture inland
desalination facilities that are not covered by Section 13142.5(b).

ocean and is limited to waters that are tidally influenced (e.g. coastal
estuaries and lagoons) and to underground salt water beneath the
seafloor, beach, or other contiguous land with hydrologic connectivity to
the ocean. If an “inland” desalination facility is withdrawing water that is
in or from the ocean, then Water Code section 13142.5(b) applies.
There is a boundary where an inland facility with an intake will no longer
be withdrawing water that is in or from the ocean (i.e., seawater);
however, the location of that boundary will vary depending on the local
hydrology of a location. The definition of seawater is broad enough to
cover any desalination facility withdrawing water in or from the ocean
without specifying exactly how far inland the facility is. Furthermore, we
did not want to define seawater based on the salinity of the water
because salinity can be highly variable among sites and can also be
highly variable at a specific facility (see Figures 8-5 and 8-6 of the Staff
Report with SED). If seawater is defined using the lowest salinity in the
state, it may unintentionally include brackish desalination facilities.
Whereas seawater is defined using the average salinity in the state, it
may unintentionally exclude seawater desalination facilities that are in
locations with naturally low natural background salinity. The existing
definition of seawater can be applied statewide.

12.33 Definition of "Subsurface" (page 50) [in the proposed Desalination
Amendment]: This definition is too broad, particularly the phrase that
subsurface includes "beneath the surface of the earth inland from the
ocean." As written, this would appear to be a limitless definition that could
include all of planet earth.

Comment noted. The definition of subsurface was revised to
“subsurface intake” and was limited to intakes withdrawing seawater
from the area beneath the ocean floor or beneath the surface of the
earth inland from the ocean. Subsurface intakes come in a broad range
of types and designs and consequently a fairly broad definition is
needed to be comprehensive. The definition was crafted to include not
only offshore subsurface intakes, but also subsurface intakes that are
installed on shore or on the beach. The definition was revised to limit the
subsurface intakes to those that are withdrawing seawater. While the
definition of subsurface intakes would permit the installation of a
subsurface intake withdrawing seawater anywhere beneath the surface
of the earth, realistically, an owner or operator will install a subsurface
intake in a logical, cost-effective, and feasible location.

12.34 Appendix G:(page G-22) [of the Staff Report with SED]: The economic
analysis fails to assess actual cost increases to facilities such as the

The economic analysis is not required to assess actual costs for specific
facilities or even an extensive analysis of all facility costs, but rather a
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Desalination Amendments might apply. The study assumes a zero cost
increase which does not appear supportable if the Desalination
Amendments require the City to engage in a full Section 13142.5(b)
analysis (including possible new mitigation).

Response
reasonable range of economic factors associated with reasonably
foreseeable methods of compliance with the proposed Desalination
Amendment. See, Public Resources Code section 21159(c) Title 23,
Calif. Code of Regs., sec. 3777(c). See also, Response 13.38.

12.35 Appendix G (page G-31) [of the Staff Report with SED]: The economic Please see responses to comments 12.34 and 13.38.
analysis underestimates the capital costs for subsurface facilities
because it assume that no pretreatment will be required. This is not
supported in all cases. In general, the study underestimates the costs of
subsurface intakes.
12.36 Appendix G (page G-31-32) [of the Staff Report with SED]: The economic
analysis should assess whether the Desalination Amendments constitute
an unfunded state mandate that requires a subvention of funds from the
state. As the documents admit, the Desalination Amendments do not
implement federal requirements. The purported authority for the
Desalination Amendments is state law, and the State Board's
interpretation of Section 13142.5(b) appears to represent a new program
or higher level of service imposed on public agencies. The overall costs to
the State to implement this program should be assessed in light of this
unfunded state mandate requirement.

The proposed Ocean Plan amendments do not constitute an unfunded
local government mandate subject to subvention under Article XIIIB,
Section (6) of the California Constitution, for several reasons, including,
but not limited to, the following: local agency obligations to analyze and
utilize best available site, design technology and mitigation measures
feasible are similar to the obligations of non-governmental owners or
operators who are subject to the same obligations when seeking
approval of a desalination facility using seawater. Further, to the extent
that the owner or operator is a municipality, local agencies have the
authority to levy service charges, fees, or assessments sufficient to pay
for compliance with any requirements associated with the proposed
Desalination Amendment. The Desalination Amendments do not
mandate a higher level of service but rather provide that any public or
private entity otherwise seeking to build a desalination facility using
seawater analyze the prescribed factors to minimize intake and
mortality of all forms of marine life.

12.37 This portion of the Staff Report properly characterizes the Existing Facility Although permitted and constructed in the 1990’s, the facility has never
as an existing facility. This approach in the Staff Report should be
been the subject of a formal determination by the regional water board
carried over into the Desalination Amendments.
as to the “best site, design, technology, and mitigation measures
feasible . . . to minimize the intake and mortality of all forms of marine
life.” While there is no indication that the regional water board made
findings at the time the facility was originally permitted, there is no
question that the facility was “new” within the meaning of the statute at
the time it was constructed. See also, Response to 12.9.
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12.38 Chapter 6.2 (page 28-29) [of the Staff Report with SED]: This portion of
the Staff Report must be revised to more fully explain the State Board's
legal authority to interpret and seek to apply Section 13142.5(b) to
municipal desalination facilities that supply domestic potable water,
especially those facilities - such as the Existing Facility - designed to
operate in drought conditions. Nothing in Section 13142.5(b) directly
applies to such facilities, but the Staff Report concludes without any
citation to specific legal support that Section 13142.5(b) "gives the State
Water Board authority to regulate intakes from new or expanded
desalination facilities." A full discussion of the express language of the
statute should be provided, as well as a discussion of the one relevant
judicial interpretation of the statute. Such an analysis will demonstrate
that the express terms of Section 13142.5(b) have no direct application to
facilities such as the Existing Facility. While, as was the case in Surfrider
Foundation and as may also be the case with Section 316(b) of the Clean
Water Act, desalination facilities that are co-located with coastal
powerplants may fall within the regulatory scope, and facilities such as
the Existing Facility do not.

Response
Water Code section 13142.5(b) applies to a “coastal power plant or
other industrial installation using seawater for cooling, heating, or
industrial processing . . . .” A desalination facility, including those
operated by municipalities, constitutes an industrial installation using
seawater for industrial processing. The City does not propose use of
seawater for a municipal water supply without first treating it through
industrial processing. See also, Responses 12.1a and 12.1b, above.
The fact that a facility is designed to operate during drought conditions
has no bearing on these conclusions.

12.39 Chapter 8.1.1 (page 40-43) [of the Staff Report with SED]:
See, Response 12.38 above.
This section of the Staff Report must be revised to more fully explain the
State Board's legal authority to interpret and seek to apply Section
13142.5(b) to municipal desalination facilities that supply domestic
potable water, especially facilities - such as the Existing Facility designed to operate in drought conditions.
12.40 Chapter 8.2 (page 43-44) [of the Staff Report with SED]: This section of See Responses 12.3, 12.9, and 12.37, above.
the Staff Report should explain the State Board's legal authority to define
terms such as "new" or "expanded" and to define terms such as "existing"
that are not used in the statute. This section should also explain the State
Board's legal authority to apply these new definitions to a facility such as
the Existing Facility that has been designed, constructed and fully
permitted since the early 1990s.
12.41 Chapter 8.3.3 (page 57-58) [of the Staff Report with SED]: The legal
support for categorizing all desalination facilities as "industrial

See, Responses 12.1a, 12.1b, and 12.38, above.
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installations" should be provided. It is also noted that the statute only
applies to "industrial installations" that use seawater for "cooling, heating
or industrial processing." An explanation of how a facility that provides a
water supply for domestic use in drought conditions qualifies as the use of
seawater for "industrial processing" should be provided.
12.42 Chapter 8.6.2.1 (page 83-84) [of the Staff Report with SED]: This portion
of the Staff Report should be revised to reflect that the Desalination
Amendments designate commingling with wastewater as a preferred
approach. The analysis in this portion of the Staff Report appears to
undermine this preferred approach.

From the perspective of minimizing intake and mortality of all forms of
marine life, commingling brine with wastewater is the preferred
technology. However, the intent of this language is to ensure that
wastewater that could be recycled is not designated for brine dilution
simply because it is the preferred technology and we recognize there
are other alternatives for brine dilution (e.g., multiport diffusers). The
State Water Board supports the use of recycled water and chapter
III.L.2.d.(2)(a) is not intended to take wastewater away from water
recycling efforts. The phrase “not be of suitable quality or quantity for
domestic or irrigation uses” was deleted from the Staff Report with SED.
The sentence now reads, “To ensure the wastewater is being used for
the highest purpose, wastewater used for brine dilution should be
wastewater that would otherwise be discharged into the ocean.” Other
revisions were also made in the documents to clarify that while
commingling with wastewater is the preferred alternative, the
amendment does not prevent wastewater recycling.

12.43 Project Description: The SED fails to present a stable and fixed project
description. Rather than describing the project as the proposed
Desalination Amendments and assessing the environmental impacts of
that project, the SED merely assesses the pros and cons of desalination.
A fixed project description must be used that reflects the changes made
by the Desalination Amendments to the Ocean Plan and then the impacts
of those changes must be assessed. In particular, the environmental
impacts associated with applying the Desalination Amendments to a
facility such as the Existing Facility must be analyzed.

The Staff Report with SED does present a stable, fixed and adequate
project description. Appendix A of the Staff Report with SED provides
a complete copy of the Ocean Plan with proposed changes in underline
strike-out. This provides the reader an exact description of the
changes that would be made to the Ocean plan. In addition, the
project description is summarized In the Introduction (Section 1),
Section 4 (Project Summary), and again as alternative 2 in Section 12.
In addition, the impacts analysis did analyze, at a programmatic level,
potential environmental impacts from the proposed Desalination
Amendment. As noted in the beginning of section 12, the impact
analysis section of the document was organized in two parts. The first
part (section 12.1) discussed the types of impacts that are seen from
desalination facilities in general as identified through the readily
available, previously approved EIRs found for existing desalination
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facilities. As noted in the introduction to Section 12, that information
was presented for purposes of full disclosure in order to fully inform the
decision-maker of the potential impacts of desalination projects in
general, and to provide a baseline against which project specific
impacts could be judged. The second part, section 12.2 through
section 12.4 of the Staff Report with SED discusses project alternatives
and the potential impacts associated with each alternative. While the
analyses in section 12.1 are quantitative and detailed, the analyses in
Section 12.4 are necessarily less detailed and more qualitative. This is
appropriate for a programmatic level CEQA analysis where site, design,
technology, and mitigation are not known.

12.44 Air Quality: The SED does not assess the air quality impacts resulting
from its preference for subsurface intakes. Such intakes will have an
increased power demand that will create larger air quality impacts. Also,
the air quality impacts associated with construction of subsurface intakes
should be assessed.

The fifth paragraph of section 12.4.2 of the Staff Report with SED,
beginning at the bottom of page 181, clearly addresses the potential
increase in power demand from subsurface pumps and the subsequent
increase in emissions. The 5 to 10 percent increase in energy demand
by subsurface pumping over surface pumping is offset by the 13
percent energy savings from lower pretreatment requirements for
subsurface intakes. Overall, there will be a net decrease in emissions
from subsurface intakes over surface intakes.

12.45 Biological Resources: The SED does not assess the biological resource Potential impacts to biological resources are discussed in sections
impacts resulting from its preference for subsurface intakes. Such
8.3.2, 12.1.4 and 12.4.3 of the Staff Report with SED.
impacts from the construction and operation of such intakes should be
assessed.
12.46 Geology and Soils: The SED does not consider that placement of
subsurface intakes involves risks associated with geologic hazards that
would be caused by the project because it requires the use of subsurface
intakes. These impacts must be analyzed. More generally, the
environmental impacts associated with mandatory subsurface intakes
must be assessed. As written, the SED merely assumes without analysis
that surface intakes are superior and have fewer impacts than surface
intakes.

The proposed Desalination Amendment does not “require” the use of
subsurface intakes in all circumstances. If a project proponent can show
that a subsurface intake is infeasible, the Desalination Amendments
allow for the use of surface intakes, with certain conditions. A geologic
hazard may be a cause for a finding of infeasibility; however, this
analysis should be conducted during the project-level evaluation.

12.47 Greenhouse Gases: The GHG analysis only identifies construction
impacts, not operational impacts. Because the SED acknowledges that

See response to comment 12.44.
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alternatives would require substantially more energy usage, thus
increasing GHG emissions, the SED must also analyze operational
impacts.
12.48 Noise: The project's preference for subsurface intakes will result in
The Environmental Checklist (Appendix B of the Staff Report with SED)
additional pumping noise which is not currently analyzed. Noise impacts determined that potential noise impacts associated with the
due to additional pumping at subsurface intakes must be assessed.
Desalination Amendments were no different than those associated with
normal construction and operation of desalination facilities. These
impacts are discussed in section 12.1.12 of the Staff Report with SED.
Pumping stations for surface intakes are located on shore, the same as
subsurface pumps. Potential noise impacts would be similar between
the two methods and the noise abatement methods that could be
employed would be similar. Since the locations and types of pumps are
unknown at this time, it would be speculative to determine potential
impacts at this programmatic level. Project-level impacts should be
evaluated during the environmental review of individual projects.
12.49 Recreation: The SED fails to address impacts to recreational beach use,
limitations on recreational fishing or impacts to boat anchoring from
construction, operation and maintenance of subsurface intake systems.
These impacts are a direct or indirect result of the project and must be
analyzed.

The Environmental Checklist (Appendix B of the Staff Report with SED)
determined that “(t)he proposed Desalination Amendment would not
directly or indirectly cause increased use of regional parks or
recreational facilities or require construction or expansion of new
facilities because the scope of the Water Board’s action relates only to
the intake of seawater and discharge of brine in the coastal ocean
environment. As determined on a case-by-case basis, the siting,
construction and operation of individual desalination facilities will need
to consider any potential impacts to recreation; however, these impacts
would not be caused directly or indirectly by the State Water Board’s
proposed Desalination Amendment. In the interest of full disclosure,
potential impacts that may occur from approval of a particular
desalination facility and the potential impacts to recreation are
discussed in section 12.1.15 of the Staff Report with SED.”

12.50 Transportation and Traffic: The SED fails to assess the increased traffic The commenter fails to explain how subsurface intake construction
associated with subsurface intake construction that will be a direct or
requires more traffic than surface intake construction. Both require
indirect result of the project.
construction of pipelines and either a pumping station (surface) or a
pump associated with a well (subsurface). The Environmental Checklist
(Appendix B of the Staff Report with SED) determined that “(t)he
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proposed Desalination Amendment would not cause directly or
indirectly conflicts with applicable traffic plans, policies, or ordinances
nor would it conflict with traffic management plans, or increase traffic
and associated hazards because the scope of the Water Board’s action
relates only to the intake of seawater and discharge of brine in the
coastal ocean environment. As determined on a case-by-case basis,
the siting, construction and operation of individual desalination facilities
will need to take into account for potential impacts to traffic; however,
these impacts would not be caused directly or indirectly by the State
Water Board’s proposed Desalination Amendment. In the interest of full
disclosure, potential impacts that may occur from approval of a
particular desalination facility during construction and operation are
discussed in section 12.1.16 of the Staff Report with SED.

12.51 Utilities and Service Systems: The SED fails to assess the increased
See response to comment 12.44.
power required to operate the subsurface intakes that will be required by
the project.
12.52 Alternatives: In an SED, the Regional Board is required to include "[a]n
analysis of reasonable alternatives," which must include "the exploration
of feasible less damaging alternatives to the proposed...project." (Cal.
Code Regs., tit. 23, § 3777(b)(3); Friends of the Old Trees, supra, 52
Cal.App.4th at 1403-1405; Env'l Protection Info., supra, 170 Cal.App.3d
at 610.) The State Board should include an alternative under which
facilities such as the Existing Facility would not be treated as a "new or
expanded coastal powerplant or other industrial installation using
seawater for cooling, healing or industrial processing ..."

The proposed project and the identified alternatives address the issues
of seawater intake and brine disposal, and their associated impacts.
While classifying individual facilities as either new or existing facilities
will change which aspect of the plan will be applied, the specific
categories do not change potential adverse impacts to the environment
resulting from requirements for intake of seawater and/or brine
disposal. Reclassifying individual facilities is not a viable project
alternative. However, even were reclassifying individual facilities a
viable project alternative, it would not change the environmental impact
assessment. Existing facilities that do not expand within the meaning
of the amendments will not be affected by the portions of the
amendment that deal with Water Code section 13142.5(b)
determinations. For the purposes of this CEQA analysis, such existing
facilities will not be required, by this amendment to take actions that
would result in a physical change to the environment. Existing facilities
may still be affected by the discharge requirements if upgrades are
necessary to bring them into compliance with the requirements of the
amendment. However, in that case, the impacts would be equivalent
to or less significant than those of new facilities.

H-84

Appendix H
Response to Public Comments Received by August 19, 2014
Please note all tables and figures referenced are present at the end of this document
ID#

Comment Summary

Response

12.53 If the drought conditions continue, the Existing Facility will need to play Comment noted.
the vital supplemental water supply role that the City has always
envisioned for it and for which it was built. The City's ability to use the
Existing Facility should not be undermined by the Desalination
Amendments, which has as one of its stated goals to support the use of
ocean water as a reliable supplement to traditional water supplies while
protecting beneficial uses.
#13 Diane C. De Felice, Brownstein Hyatt Farber Schreck, LLP on behalf
of Mesa Water District
13.1 Mesa Water recognizes and appreciates the enormous task that the
State Board and Staff have undertaken in this effort, and understands
that the intent was to create guidance that is protective of the
environment and "seeks to ensure an efficient approach to permitting
desalination facilities to address needed water supplies," with the limited
resources at the Regional Water Board level. However, Mesa Water
believes that, if the Amendment to the Ocean Plan is adopted "as is", the
unintended effect of the Regulations would result in greater regulatory
burden at the State and local Regional Water Board level, as well as
conflict with other relevant State policies related to water supply planning.
Among these are various existing and proposed policies including those
set forth in the 2013 California Water Plan Draft Update, excerpted below:

Water Code section 10004 states that the California Water Plan is a
“plan for the orderly and coordinated control, protection, conservation,
development, and utilization of the water resources of the state.” The
statute and those following describe a process and considerations for
formulating long-term policy with regard to water resources. The Final
California Water Plan Update 2013 describes itself as “a resource and
tool to guide investment priorities and legislative action and ensure
resilient and sustainable water resources moving forward based on
decades of scientific data and analyses, nearly 40 State agency plans,
and the voices of hundreds of stakeholders.” By contrast, Water Code
section 13142.5(b) is a statute specifically requiring the best available
site, design, technology and mitigation measures feasible to minimize
intake and mortality of all forms of marine life. While the Plan update
"Policy 1 - The State recognizes that desalination is an important water may be instructive for planning the use of desalination as part of
supply alternative and, where economically, socially and environmentally California’s water resources, the State Water Board is not required to
appropriate, should be part of a balanced water supply portfolio, which ensure that Ocean Plan amendments implementing provisions of the
includes other alternatives such as conservation and water recycling."
Porter-Cologne Water Quality Control Act be consistent with
recommendations and strategies contained therein.
"Policy 6 - Desalination should be evaluated using the same
well-established planning criteria applied to all water management
options, using feasibility criteria such as: water supply need within the
context of community and regional planning, technical feasibility,
economic feasibility, financial feasibility, environmental feasibility,
institutional feasibility, social impacts, and climate change. The California
Desalination Planning Handbook published by DWR should be one of the
resources used by water supply planners ..."
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"Policy 8 - DWR, in collaboration with regulatory agencies, should lead an
effort to create a coordinated streamlined permitting process for
desalination projects. Because of the many regulatory agencies involved
in desalination of ocean, bay or estuarine waters, a coordinated
framework to streamline permitting approvals without weakening
environmental and other protections should be explored. Establishing an
appropriate sequencing of approval by the various agencies may be
appropriate. The Ocean Protection Council may be appropriate for the
role of coordinating regulatory reviews and guiding project sponsors
through the regulatory process ..."
13.2 The below highlights the SR/SED's inadequate analysis of the
This introductory comment is addressed below in the specific
Amendment, which violates the California Environmental Quality Act
comments.
("CEQA"), the State Board's SED regulations and the California Coastal
Act. This conclusion is supported by an analysis from experts at MBC
Applied Environmental Sciences that address the SR/SED's (and
supporting documentations) technical analysis of impacts to marine life.
As more fully discussed below, the SR/SED fails as an informational
document. Specifically, it fails: (1) to adequately define the Project as it
does not accurately reflect the actual intended action of the regulations
nor their reasonably foreseeable future effects;…
13.3 ...(2) to analyze all significant environmental impacts of the Project as it is This introductory comment is addressed below in the specific
limited to a less than one page discussion for five topical impacts; …
comments.
13.4 ...and (3) to properly analyze Project alternatives. Stated differently, the This introductory comment is addressed below in the specific
SR/SED's analysis is deficient because it omits relevant data and rather comments.
than thoroughly analyzing the proposed Amendment's environmental
impacts, it analyzes desalination projects in general and then frames the
Project as an alternative with only a cursory analysis of its impacts.
13.5 For example, the SR/SED fails to adequately discuss the various types of This introductory comment is addressed below in the specific
construction/operational impacts associated with subsurface intakes or comments.
the magnitude of those impacts in any detail…

H-86

Appendix H
Response to Public Comments Received by August 19, 2014
Please note all tables and figures referenced are present at the end of this document
ID#

Comment Summary

Response

13.6 Specifically, the SR/SED fails to adequately consider recent coastal
This introductory comment is addressed below in the specific
desalination projects which have readily available scientific literature and comments.
environmental documents. By failing to conduct this analysis, the State
Board has created a conclusory document which supports its Proposed
Amendment instead of complying with CEQA and providing an analysis
of environmental impacts that the State Board must consider before
approving or denying the Amendment.
13.7 In addition, the SR/SED and Amendment contain inaccurate definitions, This comment is addressed below in the specific comments.
mischaracterizations, incorrect or unclear citations to technical literature
and unsupported claims. (See Exhibits A [Comments on Ocean Plan
Amendment, pp. 18-21] and B.)
13.8 Mesa Water disagrees that: (1) subsurface intakes are by default the
preferred technology for seawater intakes for all new or expanded
desalination facilities; …

Comment noted. The information for why subsurface intakes are the
preferred technology is located in section 8.3.1.2.3 of the Staff Report
with SED. A further explanation as to why the proposed Desalination
Amendment does not take a technology neutral approach for intakes is
explained in response to comment 15.2.

13.9 ...and (2) the guidelines for brine discharges should be set at a limit of 2
ppt above the natural background salinity at 100 meters from the point of
discharge.
13.10 Mesa Water recommends that the Proposed Amendment be revised to
provide applicants with greater site design flexibility in selecting what is
most appropriate for new projects including the latest available
technology for new desalination projects.

Comment noted. Please see response to comment 13.154.

13.11 Further, the SR/SED arbitrarily chooses subsurface intakes to the
exclusion of analysis of other demonstrated methods. As described
below, desalination projects require site-specific analysis instead of a

The preference for subsurface intakes is not arbitrary. Please see
response to comment 13.8

The proposed Desalination Amendment maintains an appropriate
balance of flexibility for site-specific considerations and implementing
statewide standards. There are multiple opportunities for an owner or
operator to seek an alternative compliance pathway in the proposed
Desalination Amendment. Furthermore, the regional water boards will
conduct a Water Code section 13142.5(b) determination on a
project-specific basis for all new and expanded desalination facilities.
This process will determine the best available site, design, technology,
and mitigation measures feasible for minimizing intake and mortality of
all forms of marine life. This determination will take into account
project-specific conditions.
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one-size-fits-all approach.
13.12 Accordingly, Mesa Water respectfully requests that the entire SR/SED See, response to comment 13.75 below.
and Regulations be revised to include a more robust discussion of the
potentially significant environmental impacts of subsurface intakes, as
well as reflecting the potentially benign effects of properly designed
passive screened surface intakes. Alternatively, the SR/SED should be
revised to include a full analysis of the impacts of subsurface intakes and
then be recirculated for public comment.
13.13 SED Requirements
Although the SED is, by definition, a substitute environmental document,
the Board must comply with the requirements of CEQA when adopting
water quality control plans. Environmental review documents prepared
by certified programs may be used instead of environmental documents
that CEQA would otherwise require. Documents prepared by certified
programs are considered the "functional equivalent" of documents CEQA
would otherwise require. When conducting its environmental review and
preparing its documentation, a certified regulatory program is subject to
the broad policy goals and substantive standards of CEQA. In a certified
program, an environmental document used as a substitute for an EIR
[such as the SED in this case] must include "[a]lternatives to the activity
and mitigation measures to avoid or reduce any significant or potentially
significant effects that the project might have on the environment[.]'
(CEQA Guidelines, §15252(a)(2)(A).)" (City of Arcadia v. SWRCB, (2006)
135 Cal.App.4th 1392, 1421-1422.) "A regional board's submission of a
plan for State Board approval must be accompanied by a brief description
of the proposed activity, a completed environmental checklist prescribed
by the State Board, and a written report addressing reasonable
alternatives to the proposed activity and mitigation measures to minimize
any significant adverse environmental impacts." (Id. at 1423, citing Cal.
Code Regs., tit. 23, § 3777(a).)

Pursuant to Public Resources Code, section 21080.5, a certified
regulatory program, such as the State Water Board’s Water Quality
Control Program, is exempt from chapters 3 and 4, and section 21167
of CEQA and the corresponding sections of the CEQA Guidelines.
The Secretary for Resources has identified the Water Quality Control
Planning Program of the State and Regional Water Boards as a certified
Regulatory Program (Cal. Code Regs., tit, 14, §15251). The State
Water Board has developed Substitute Environmental Documentation
as provided in CEQA section 21080.5 and CEQA Guidelines section
15252. The documentation requirements for substitute environmental
documents are governed by the State Water Board’s CEQA regulations
(Cal. Code Regs., tit, 23, §3777), which are consistent with the
requirements of California Code of Regulations Section 15252. All of
the specific elements identified by the commenter and required by the
State Water Boards’ CEQA Regulations are included in the Staff Report
with SED for the proposed Desalination Amendment.

13.14 Standard of Review
CEQA has two primary purposes. First, CEQA is designed to inform
decision-makers and the public about the potential, significant
environmental effects of a project, (CEQA Guidelines, §15002(a)(1).) "Its

Public Resources Code section 21168.5 applies to State Water Board
planning functions and provides that in an action for review of “a
determination, finding, or decision of a public agency on the grounds of
noncompliance with this division, the inquiry shall extend only to
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self-government."' (Citizens of Goleta Valley v. Board of Supervisors
(1990) 52 Cal. 3d 553, 564.)

Response
whether there was a prejudicial abuse of discretion. Abuse of discretion
is established if the agency has not proceeded in a manner required by
law or if the determination or decision is not supported by substantial
evidence.” As noted, the 2014 case cited is unpublished.

For the first time in May 2014 in an unpublished decision, a California
appellate court reviewed the adequacy of a SED prepared by the State
Board for an amendment to the Water Quality Control Plan for the San
Francisco Bay Region Water Quality Control Board. (Living Rivers
Council v. State Water Resources Control Board, 2014 WL 1813289 (1st
Dist., May 7, 2014) ("Living Rivers").) While non-precedential, this case is
instructive in that the Court explained the standard of review for a SED is
that set forth by the California Supreme Court in Vineyard Area Citizens
for Responsible Growth, Inc. v. City of Rancho Cordova (2007) 40 Cal.4th
412 ("Vineyard Area Citizens"):
"[A]n agency may abuse its discretion under CEQA either by failing to
proceed in the manner CEQA provides or by reaching factual conclusions
unsupported by substantial evidence. (§ 21168.5.) Judicial review of
these two types of error differs significantly: while we determine de novo
whether the agency has employed the correct procedures, 'scrupulously
enforc[ing] all legislatively mandated CEQA requirements' [citation], we
accord greater deference to the agency's substantive factual
conclusions. In reviewing for substantial evidence, the reviewing court
'may not set aside an agency's approval of an EIR on the ground that an
opposite conclusion would have been equally or more reasonable,' for,
on factual questions, our task 'is not to weigh conflicting evidence and
determine who has the better argument.'
"In evaluating an EIR for CEQA compliance, then, a reviewing court must
adjust its scrutiny to the nature of the alleged defect, depending on
whether the claim is predominantly one of improper procedure or a
dispute over the facts. For example, where an agency failed to require an
applicant to provide certain information mandated by CEQA and to
include that information in its environmental analysis, we held the agency
'failed to proceed in the manner prescribed by CEQA.' [citation]. In
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contrast, in a factual dispute over 'whether adverse effects have been
mitigated or could be better mitigated' [citation], the agency's conclusion
would be reviewed only for substantial evidence." (Vineyard Area
Citizens, 40 Cal.4th at 435.)
In the sole SED case, the Court carefully reviewed the SED for
compliance with the SED regulations and CEQA requirements. Unlike
here, the amendment at issue in Living Rivers sufficiently evaluated
vineyard drainage, and did "extensive analyses of the potential
environmental impacts caused by requiring compliance with the 125
percent of background TMDL." (2014 WL 1813289 at 6.)
13.15 The SR/SED Fails to Include an Executive Summary
Missing from the Introduction section is an executive summary which is
fundamental to assisting the public in understanding the key impacts and
areas of controversy associated with the Amendment. Without this
explanation or summary, it is difficult to digest the myriad of documents,
which are lengthy and randomly organized. For example, it is unclear
what is actually being analyzed, what the significant impacts are, and
where the Staff Report ends and the SED begins.

As noted in response to comment 13.13, the Desalination Amendments
are part of a certified Regulatory program that is exempt from the
requirement to prepare an EIR. Instead, the documentation
requirements, including organization of the SR/SED, are determined by
the State Water Board’s regulations (Cal. Code Regs., tit, 23, §3777).
While the regulations do not require an executive summary. Section 1
of the Staff Report with SED has been amended to include one.

13.16 To avoid this problem, the CEQA Guidelines require that an EIR contain a See response to comment 13.15. Note that section 15123(b) of the
brief summary of the proposed project and its consequences, using
CEQA guidelines applies to a summary required for an EIR, not an
language that is as clear and simple as is reasonably practical. (CEQA SED.
Guidelines, § 15123(a).) The summary should normally not exceed 15
pages. (CEQA Guidelines, § 15123(c).)
Under CEQA Guidelines section 15123(b), an EIR summary must
identify:
- Each significant environmental effect of the project and proposed
mitigation measures and project alternatives that would reduce or avoid
each effect;
- Areas of controversy that are known to the lead agency, including issues
raised by other agencies and issues raised by the public; and
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- Issues to be resolved, including the choice among project alternatives,
and whether or how to mitigate the project's significant effects.
To assist the public, Mesa Water recommends that the SR/SED be
revised to include an executive summary that complies with CEQA.
13.17 The Background on "Seawater Desalination In California" Contains
Inaccuracies (Section 2)

The intent of the language in the Staff Report with SED is to identify
potential factors that may harm aquatic life beneficial uses.
Impingement is highlighted here as a potential threat and then methods
Section 2 of the SR/SED, entitled "Seawater Desalination in California," of reducing or eliminating impingement are described later in the
contains inaccuracies and lacks relevant analysis, and therefore should document.
be revised to correct those statements. Specifically, the following
revisions are recommended:
Page 12, Paragraph 4 : The references to impingement should be
deleted or clarified as none of the proposed coastal desalination facilities
listed in Table 2-2 would have impingement impacts due to the facilities'
low intake velocity.

13.18 Page 12, Paragraph 5 [of the Staff Report with SED]: The statement that
"few impingement or entrainment studies are available" is misleading as
the SR/SED does not include the extensive analysis conducted by
various ocean desalination proponents. The SR/SED and proposed
Amendment should be revised to include and consider the information
contained in the impingement/entrainment studies conducted at pilot and
demonstration plants, including at minimum the following locations:

Table 2-1 contains the list of existing desalination facilities in California.
The studies listed, with the exception of the Marin desalination facility,
are pilot studies and not for fully operational desalination facilities. The
language in the Staff Report with SED adequately represents the state
of the science in this field.

- Carlsbad (Poseidon Resources)
- Camp Pendleton (San Diego County Water Authority)
- Redondo Beach (West Basin Municipal Water District)
- Santa Cruz (City of Santa Cruz and Soquel Creek Water District)
- Marin (Marin Municipal Water District)
13.19 [Page 12 - Continuing to Page 13 [of the Staff Report with SED]: The
discussion beginning on the bottom of page 12 and continuing to page 13
regarding "cooling water intakes" (OTC) is inappropriate and should be
deleted. Desalination intakes draw in substantially less volume than

Please see response to comment 20.1. As mentioned in response to
comment 13.18, the data for impingement and entrainment at seawater
desalination facilities in California is not abundant. Surface intakes from
desalination facilities entrain organisms in the same manner as OTC
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typical OTC plants. In addition, the proposed desalination plants would
utilize modern intake structures, likely either subsurface intakes or
passive ocean intakes, which effectively eliminates impingement and
substantially reduces entrainment. In general, the Amendments should
entirely avoid, or clearly distinguish, references to OTC in these
documents.

13.20 Page 13, Paragraph 1 [of the Staff Report with SED]: The last sentence of
the first full paragraph, the reference to a two to four ppt salinity range
tolerance, should be clarified to indicate which indigenous species
showed effects at this level and should state that depending on
site-specific conditions, proposed desalination plant discharge locations
may not affect these sensitive species.

Response
facilities. The volume of intake water for a desalination facility will be
less than an OTC facility; however, the data from the OTC facilities can
be used to estimate impacts at desalination facilities by assuming that
the relationship between intake volume and entrainment is linear.

The intent of Section 2.2 of the Staff Report with SED is to provide a
high level discussion of the potential impacts to aquatic life related
beneficial uses. The details of the Phillips et al. (2012) study are
provided in Appendix F of the Staff Report with SED. The specific
species that showed the effects at the lower level is insignificant
because the species used in the study serve as model species and
representatives of their broader taxa. Phillips et al. (2012) conducted a
study of the effects of hyper-salinity on all seven toxicity test organisms
from the Ocean Plan. For example, mussels and oysters are in the
Class Bivalvia, which includes clams, oysters, cockles, mussels, and
scallops. Even though a facility may not have mussels at their discharge
site, a benthic infaunal clam species may be present and mussels and
clams have identical developmental stages through the veliger larval
phase. (Shanks 2001) The toxicity results from the mussels or oysters
can be used as an indicator of toxicity for all other related species
without having to perform studies for each species.
For a further discussion on why 2 ppt above natural background salinity
was determined to be an appropriate receiving water limitation, please
see Section 8.7 and 8.7.4.
For a further discussion on using model species rather than wild-caught
or indigenous species for toxicity testing, please see response to
comment 6.10.

13.21 Page 14, Table 2-1 [of the Staff Report with SED]: This should be
updated to reflect the current status of Duke Energy (Station ID 5) as
"Inactive" and Santa Barbara (Station ID 8) as "Pursuing Reactivation."

The status of the City of Santa Barbara was changed to temporarily idle.
The City of Santa Barbara may or may not pursue reactivation. Please
see response to comment 12.37. Regarding the Duke Energy
desalination facility, we would appreciate if the commenter could
provide a reference for this information.
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13.22 Page 17, Table 2-2 [of the Staff Report with SED]: This should be
updated to reflect the current status of proposed coastal desalination
facilities. At minimum, the table should be corrected as follows:

Response
We would appreciate if the commenter could provide a reference for the
information that Station ID Nos. 4 and 5 are mutually exclusive. Even
though the projects may be mutually exclusive, they are both proposed
desalination projects in California.

- Station ID Nos. 4 and 5 are mutually exclusive, meaning either one or
the other may be built, but it is unlikely that both will be built.

Regarding the Monterey Peninsula Water Supply Project, California
American Water provided us with the correct information to update
- Add an entry for "Monterey Peninsula Water Supply Project, California Table 2.2.
American Water," listing the Location as "TBD," Production Capacity as
"6.4-9.6 MGD," and Intake as "Subsurface, Commingled."
Regarding West Basin Municipal Water District’s planned desalination
facility; there is no reference to support that their production capacity
- Station ID No. 10 (West Basin Municipal Water District) should list
will be between 20 and 80 MGD. Furthermore, their comment letter did
Location as "Redondo Beach/EI Segundo," and Production Capacity as not request this change to the table.
"20-80 MGD."
13.23 The SR/SED Contains an Inadequate Project Description and Goals
(Section 4)
The SR/SED's half-page Project Description (Section 4.2) fails to
accurately set forth the elements of the Amendment, as required by
CEQA. An "accurate, stable and finite project description is the sine qua
non of an informative and legally sufficient EIR." (County of lnyo v. City of
Los Angeles (1977) 71 Cal.App.3d 185, 193.) An inaccurate or truncated
project description is prejudicial error because it fails to "adequately
apprise all interested parties of the true scope of the project." (See City of
Santee v. County of San Diego (1989) 214 Cal.App.3d 1438, 1454-55.)
An ElR is therefore flawed when an "enigmatic or unstable project
description draws a red herring across the path of public input," because
"[o]nly through an accurate view of the project may affected outsiders and
public decision-makers balance the proposal's benefit against its
environmental cost." (County of lnyo, 71 Cal.App.3d at 198, 192.)

The Staff Report with SED does contain an adequate project
description. Appendix A of the Staff Report with SED provides a
complete copy of the Ocean Plan with proposed changes in underline
strike-out. This provides the reader an exact description of the
changes that would be made to the Ocean plan. In addition, the
project description is summarized In the Introduction (Section 1)
Section 4 (Project Summary), and again as Alternative 2 in Section 12.
There is no mischaracterization of the proposed project such as in
County of Inyo v. City of Los Angeles, as the reader has been directed
to the detailed amendment. See also response to comment 12.43.

Here, the Project Description describes the "components" of the
Amendment in vague terms without clearly identifying the changes the
Amendment would make to the Ocean Plan. Not until Chapter 8 (Issues
Considered In the Development of the Proposed Desalination
Amendment) are the elements of the Amendment finally revealed: (1)
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defining the type of facilities to be covered by Amendment policies; (2)
developing definitions for new, expanded and existing facilities; (3)
identifying a preferred method of seawater intake; (4) establishing
statewide guidelines for evaluating site alternative; (5) establishing
statewide mitigation guidelines for desalination-related impacts; (6)
establishing guidelines for regulation of brine discharge; and (7)
developing a receiving water limit for salinity. None of these elements are
called out in the Project Description in a way that enables the public to
understand the scope of the Amendment.
13.24 More importantly, the inaccurate and vague Project Description fails to The project description clearly states that,
disclose that the Amendment is designed to discourage or preclude open
“The proposed Desalination Amendment would protect and
ocean intakes in favor of subsurface intakes
maintain the highest reasonable water quality possible for the
use and enjoyment of the people of the state while supporting
the use of ocean water as an alternative source of water
supply.”
Subsurface intakes are the preferred intake technology for the reasons
stated in section 8.3. The second item in section 4.2, also clearly states
that the regional water boards will evaluate the best available site,
design, technology, and mitigation measures feasible to minimize
intake and mortality of all forms of marine life. Chapter III.L.2.a.(2) of the
proposed Desalination Amendment expands on how the four factors
are evaluated:
“The regional water board shall conduct a Water Code section
13142.5(b) analysis of all new and expanded desalination
facilities.* A Water Code section 13142.5(b) analysis may
include future expansions at the facility. The regional water
board shall first analyze separately as independent
considerations a range of feasible* alternatives for the best
available site, the best available design, the best available
technology, and the best available mitigation measures to
minimize intake and mortality of all forms of marine life.* Then,
the regional water board shall consider all four factors
collectively and determine the best combination of feasible*
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alternatives to minimize intake and mortality of all forms of
marine life.* The best combination of alternatives may not
always include the best alternative under each individual factor
because some alternatives may be mutually exclusive,
redundant, or infeasible in combination.”
13.25 Further, it is unclear whether the Amendment governs only desalination Please see response to comment 8.1.
projects using ocean water, or whether it proposes to regulate brackish
water desalter facilities that discharge brine into the ocean.
13.26 The SR/SED's nebulous Project Description is problematic as the
See responses to comments 13.23 and 12.43.
adequacy of an EIR's analysis of significant environmental effects is
closely linked to the adequacy of its project description. An EIR must
contain a project description that is sufficient to allow an adequate
evaluation of the project's environmental impacts. (Dry Creek Citizens
Coalition v. County of Tulare (1999) 70 Cal.App.4th 20, 27.) A failure to
adequately describe anticipated project operations can also result in a
flawed impact analysis. (See San Joaquin Raptor Rescue Ctr. v. County
of Merced (2007) 149 Cal.App.4th 645 [project description for mining
project failed to describe increase in levels of production that would occur
under new permit].)
13.27 Even if the Project Description was amended to accurately reflect the
Please see response to comment 6.12.
Amendment's key purpose, which is to promote subsurface intakes, there
is insufficient analysis provided to support Staff's recommendation and
conclusions that this method is the environmentally superior alternative to
justify it being mandated unless proven infeasible. (See Alternatives
discussion detailed in SR/SED Section 12.4.) As a threshold matter, the
term "infeasible" in the SR/SED should be specifically defined as it is
unclear what would need to be shown to demonstrate that a subsurface
intake is infeasible.
13.28 The Project Objectives Fail to Contain All of the Amendment's Goals

The project goals are clearly stated in section 4.3 as: (1) Provide a
consistent statewide approach for minimizing intake and mortality of
A legally sufficient project description also must include a "clearly written marine life, protecting water quality, and related beneficial uses of
statement of objectives" that accurately explains "the underlying purpose ocean waters, (2) Support the use of ocean water as a reliable
of the project." (CEQA Guidelines, §15124(b).) Misleading project
supplement to traditional water supplies while protecting beneficial uses
objectives give "conflicting signals to decisionmakers and the public
and (3) Promote interagency collaboration for siting, design, and
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about the nature and scope of the activity being proposed." (San Joaquin
Raptor Rescue Ctr., 149 Cal.App.4th at 655-56.) The SR/SED's Project
Goals (Section 4.3) are analogous to project objectives in an EIR, are part
of the project description, and should accurately explain the underlying
purpose of the Project (i.e., adoption of the Amendment).

permitting of desalination facilities and assist the State and regional
Water Boards (Water Boards) in regulating such facilities. One of the
project goals is not, as the commenter states, to establish a preference
for subsurface intakes. However, as thoroughly discussed in sections
8.3 and 8.4 of the Staff Report with SED, use of subsurface intakes is
superior to other forms of intakes as a way to achieve the stated goal of
The Project Goals are narrowly focused on minimizing mortality of marine “minimizing intake and mortality of all forms of marine life.” The
life and fail to include, among other things, minimizing onshore impacts. requirements outlined in the proposed Desalination Amendment are a
As the SR/SED makes clear, a primary purpose of the Amendment is to means to achieve that goal, not an objective of the project.
establish a regulatory preference for use of subsurface intakes over open
ocean intakes and to require desalination facilities to use subsurface
intakes to the greatest extent possible. The Amendment's goal of
establishing this preference and the other policies reflected in Section 8's
Staff Recommendation for each element should be clearly stated as
Project Goals in order to accurately reflect the true scope of the
Amendment.
13.29 The Project Goals should also include a statement reflecting the State
Board's desire to adopt Amendments that are consistent with applicable
State policy and regulations, including the California Water Plan and the
Governor's California Water Action Plan (discussed above). Each
identified "Option" discussed in the SR/SED and each Alternative
identified in Section 12.4 should be evaluated in light of the Project Goals
and consistency with other existing State policies, plans and regulations.

The project goals are clearly stated in the Staff Report with SED (see
response to comment 13.28). Determining consistency with State policy
and regulations is part of the evaluation process for a project. The Staff
Report with SED contains discussions on regulatory consistency in
chapters 5 and 6. Further, the Environmental Checklist contained in
Appendix B of the Staff Report with SED determined that the proposed
Desalination Amendment would:
 Not conflict with existing zoning or cause rezoning.
 Not conflict with any local policies or ordinances protecting
biological resources
 Not conflict with the provisions of an adopted Habitat
Conservation Plan, Natural Community Conservation Plan, or
other approved local, regional, or state habitat conservation
plan.
 Not impair implementation of or physically interfere with an
adopted emergency response plan or emergency evacuation
plan.
 Not conflict with any applicable land used plan, policy, or
regulation adopted for the purpose of avoiding or mitigating an
environmental effect.
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13.30 The SR/SED Fails to Establish an Accurate Baseline for the Project
(Section 7)
The baseline environmental setting of the SR/SED does not accurately
describe the environmental setting. An "environmental setting," is defined
as "the physical environmental conditions in the vicinity of the project."
CEQA Guidelines provide that the existing physical conditions in the
vicinity of the project "will normally constitute the baseline physical
conditions by which a Lead Agency determines whether an impact is
significant." (CEQA Guidelines, § 15125(a).)
While the SR/SED sets forth a general overview of marine ecosystems in
California, it should note that the identified sensitive species and habitats
are site-specific, and that some proposed desalination facilities may have
intake and/or discharge facilities proposed in relatively benign locations
such as sandy substrates.
13.31 In addition, as identified in Exhibit A, there are several inaccuracies in the
Environmental Setting's description of Kelp Beds, Surfgrass and
Eelgrass Beds, Sensitive Habitats, Broadcast Spawners and Larval
Recruitment, and Fisheries in California. (See Exhibit A, pp. 2-4; see,
e.g., SR/SED, pp. 33-38.) These inaccuracies should be corrected in the
recirculated SED.
13.32 In addition, Section 7 of the SR/SED (and other sections) repeatedly
refers to The Brine Panel Report as "Roberts, et al. 2012." This is not a
valid citation; and because it is referenced so often in the document, it
should be cited property. The title page of The Brine Panel Report
appears in Attachment 1, and a proper citation by authorship is:

Not conflict with an applicable transportation plan, ordinance or
policy.
Not conflict with an applicable congestion management plan.
Not conflict with adopted policies, plans, or programs regarding
public transit, bicycle, or pedestrian facilities.
Not conflict with federal, state, and local statutes and
regulations related to solid waste.

The Staff Report with SED is a programmatic document analyzing the
potential environmental impacts of a statewide amendment. As such,
there are no specific “physical environmental conditions in the vicinity of
the project”. The Staff Report with SED provides an adequate
description of marine ecosystems in California along with a discussion
of sensitive species and habitats. Further, special emphasis should be
placed on environmental resources that are rare or unique (CEQA
Guidelines §15125(a)). The Staff Report with SED acknowledges that
potential impacts to marine resources are site specific and that location
can affect the level of potential impacts (see Sections 7.1 [especially
7.1.6], 8.4, 12.1.4, and 12.4.3 of the Staff Report with SED). When
desalination facilities are proposed, the environmental documentation
developed for each project should contain a project-specific
“environmental setting” by which to determine the potential
environmental impacts of each individual facility.

The alleged inaccuracies have been addressed in the specific
subsequent comments.

This is not a comment on an environmental issue. Roberts was the
panel chair and was consequently cited as the first author. This
approach was taken for all of the Expert Panel reports.
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Jenkins, S. A., J. Paduan, P. Roberts, D. Schlenk, and J. Weis,
"Management of Brine Discharges to Coastal Waters; Recommendations
of a Science Advisory Panel", submitted at the request of the California
Water Resources Control Board, Southern California Coastal Water
Research Project, Tech. Rpt. 694, March, 2012, 56 pp. + App.
13.33 By mutual agreement of the Brine Panel members, the order of
Please see response to comment 13.32.
authorship was by alphabetical order, although by page and figure count,
the contributions by Jenkins and Roberts was roughly equal. Since this
document was released as a technical report of the Southern California
Coastal Water Research Project (SCCWRP) an appropriate alternative
for referencing this document would be:
SCCWRP (2012), Management of Brine Discharges to Coastal Waters;
Recommendations of a Science Advisory Panel," submitted at the
request of the State Water Resources Control Board by the Southern
California Coastal Water Research Project, Costa Mesa, CA, Technical
Report 694, March 2012, 56 pp. + App.
13.34 Comments on "Issues Considered in the Development of the Proposed
Desalination Amendment" (Section 8 [of the Staff Report with SED])

The Staff Report with SED language identified is true as stated. Species
will vacate an area if water quality conditions are outside of their
tolerance threshold. Sensitive species have a narrower tolerance range
Section 8 of the SR/SED, entitled Issues Considered in the Development and are usually the first to leave an area if water quality conditions
of the Proposed Desalination Amendment contains multiple inaccuracies change. The assumption that sensitive species do not reside in
and should be revised to correct those statements.
habitats with sandy substrates is unfounded.
Page 62, Paragraph 1: The second sentence of paragraph 1 reads "The
absence of sensitive species in an area can be used [as] an indicator of
pollution...." This sentence should be modified to clarify that the absence
of sensitive species may also simply reflect the nature of the underlying
benthic environment, such as sandy substrates.

13.35 Page 62, Paragraph 2: This section reflects a bias in the documents
against Once-Through Cooling (OTC), which occurs when desalination
facilities are co- located with power plants and other industrial cooling
water intakes. Although loss of the OTC source water flow creates a
"stand alone" condition for a co-located desalination facility, these

In the past, collocating desalination facilities with OTC facilities was an
environmentally preferred options for the reasons stated in comment
13.35. However, as power plants come into compliance with the OTC
Policy, many of the benefits of collocating will be eliminated. Once the
benefits of co-location are eliminated, the long-term-stand-alone facility
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documents (SR/SED and Regulations) underplay or omit the remaining
potential benefits of a co-located desalination facility, which should be
factored into facility siting and intake/discharge considerations. These
potential benefits include, but are not limited to:
- Existing intake/discharge infrastructure minimize additional marine
environment construction impacts;
- Existing developed site, typically zoned for industrial use, minimizes
potential land use conflicts;
- Existing infrastructure such as electrical, gas, access, wastewater
connections, etc.;
- Opportunities to create GHG friendly hybrid water/power facilities
through such technologies as thermal distillation;
- Opportunities for reduced electricity costs; and
- Accordingly, all references to OTC data should be deleted or carefully
distinguished from desalination Impingement/Entrainment effects.

Response
may be sited at a location that is no longer the best available site to
minimize intake and mortality of marine life, but it may be impractical to
move the facility. We caution against siting a future desalination facility
next to a power plant that is not yet in compliance with the OTC Policy
solely to receive the short-term benefits listed in comment 13.35. It is
prudent to consider the long term amount of intake and mortality of
marine life for a site and consider what the impacts will be from the
desalination facility after the OTC plant reduces the intake volume.
There are clear distinctions between OTC and desalination in the Staff
Report with SED, but to further clarify, additional information is provided
here:
It is important to include the OTC Policy in the desalination discussion
because the Policy was used in partas the basis for the language in the
Draft Desalination Amendment to the Ocean Plan because of the
similar environmental impacts that occur during operation of the
facilities’ changes. Even though the volume of water withdrawn from
desalination facilities is typically significantly lower than the water
withdrawn by OTC facilities, impingement and entrainment or marine
life will still occur at desalination facilities using screened surface
intakes.
The purpose of the OTC Policy was to eliminate or significantly reduce
the intake of seawater at facilities in order to prevent marine life
mortality, in accordance with the requirements set forth in Clean Water
Section 316(b). Even though it may not seem like it, “seawater… is not
just water. It is habitat and contains an entire ecosystem of
phytoplankton, fishes, and invertebrates.” (York and Foster 2005)
These small organisms form the base of the marine food web and are a
vital part of the marine ecosystem. In addition, desalination facilities
have impacts to marine life from the brine discharges that do not occur
with OTC facilities.
New and expanded seawater desalination facility intakes will be
regulated under California Water Code section 13142.5(b) rather than
316(b), which by its own terms is applicable only to cooing water intake
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structures. Water Code section 13142.5(b) requires that facilities use
the best available site, design, technology, and mitigation measures
feasible to minimize the intake and mortality of all forms of marine life.
Since the desalination process requires the use of water, the intake of
seawater cannot be completely eliminated. But requiring compliance
with the provisions in California Water Code section 13142.5(b) will
support the same goals of the OTC Policy by ensuring desalination
facilities are constructed and operated in the most protective manner
prior to requiring mitigation.

13.36 Page 64, Paragraph 2 [of the Staff Report with SED]: The fourth sentence
of paragraph 2 reads - "All other things being equal, locations where
subsurface intakes are feasible would be considered the best..." This
sentence should be modified to allow evaluation of intake options on a
site-specific basis, recognizing that some subsurface intake locations
could have significant environmental impacts, while ocean intakes in
certain environments could have relatively nominal impacts or impacts
that can be readily mitigated to less than significant levels.

The Staff Report with SED language identified is correct as stated.
Subsurface intakes would be sited where they would have the least
amount of environmental impacts. The proposed Desalination
Amendment requires consideration of the best available alternative for
each individual factor and then the regional water board will determine
the best combination of alternatives to minimize intake and mortality of
all forms of marine life. Chapter III.L.2.e defines mitigation as the
replacement of all forms of marine life or habitat that is lost due to the
construction and operation for a desalination facility after minimizing
mortality of all forms of marine life through the best available site, the
best available design, and the best available technology measures.
Even though the impacts from a surface water intake could be
mitigated, the goal is to avoid impacts requiring mitigation in the first
place.

13.37 In addition, this section [of the Staff Report with SED] should be updated
to reflect the extensive work done to date studying desalination facilities'
potential use of subsurface intakes (at Doheny and Marina) and passive
wedgewire intakes (at Camp Pendleton, Redondo Beach, Santa Cruz
and Marin). Further, because of the length of the technical comments and
suggested edits to Section 8, they are not included here but are
discussed in detail in Exhibit A. (Exhibit A, pp. 4-17.)

While staff reviewed the environmental documentation from a wide
variety of desalination facilities, the review was not, and did not need to
be exhaustive. The purpose of the review was to identify the typical
range of environmental impacts that could be expected from the
construction and operation of a desalination facility in general.
Although the listed documents were not cited in the Staff Report with
SED, staff is aware of and has reviewed them. No changes to the Staff
Report with SED are required as a result of that review of those
documents.

13.38 The SR/SED'S Economic Analysis Is Inadequate Because it is Based on CEQA does not require an extensive economic analysis in an SED.
a Narrow Data Set that Does Not Include Data for all Existing Seawater State Water Board regulations governing requirements for substitute

H-100

Appendix H
Response to Public Comments Received by August 19, 2014
Please note all tables and figures referenced are present at the end of this document
ID#

Comment Summary
Desalination Plants thus Excluding Analysis of both Potential Physical
Impacts and Impacts to Ratepayers (Section 9 & Appendix G)
While an EIR must evaluate a project's physical impacts on the
environment, consideration of a project's economic and social impacts
are appropriate when determining whether a project's physical impacts
are significant. Though "[e]conomic and social changes" are not
themselves significant effects on the environment, "economic and social
effects of a physical change may be used to determine that the physical
change is a significant effect on the environment." (CEQA Guidelines,§
15064(e).) "If the physical changes cause adverse economic or social
effects on people, those adverse effects may be used as a factor in
determining whether the physical change is significant." (CEQA
Guidelines,§§ 15064(e), 15832; 1 Kostka & Zischke, Practice Under the
California Environmental Quality Act (2d ed. Cal CEB 2014), §§ 6.36,
6.52.)
As discussed above, the SR/SED's failure to address environmental
impacts, specifically the inland impacts to water supply and water quality
likely to result from requiring subsurface intakes, leads to the omission of
associated economic costs (e.g., increased well drilling/maintenance
costs, impairment of water supply, etc.) from the Economic Analysis
found in Appendix G (Appendix G Economic Analysis). Accordingly, the
Economic Analysis is inaccurate and potentially undervalues the extent
of economic costs associated with subsurface intakes. This omission
prevents a fair comparison of the scope of costs associated with
subsurface intakes relative to costs for open ocean intakes. For example,
the costs for subsurface intakes are likely to be greater than simply the
capital costs of constructing a subsurface intake at a desalination facility
and will include the costs associated with the environmental impacts that
flow from use of that method.

Response
environmental documentation supporting adoption or approval of plans
or policies require only that the environmental analysis in the SED “take
into account a reasonable range of environmental, economic and
technical factors . . .” Tit. 23, CCR, § 3777(c). See also, Response
12.34. Consideration of the economic effects associated with
proposed amendments to a water quality control plan is required only in
specified circumstances and to a limited extent.
Water Code section 13241 requires economic considerations as part of
adopting any water quality objective in a water quality control plan.
The proposed Desalination Amendment does not involve the adoption
of any new water quality objectives and consequently is not subject to
the requirements of Water Code Section 13241.
Nevertheless, while not required, staff contracted Abt Associates Inc. to
provide an economic analysis with cost estimates for methods of
compliance with the requirements set forth in the proposed Desalination
Amendment, in order to more fully inform public comment and the
decision-making process. The economic analysis was not required to
provide an extensive analysis of the potential costs associated with the
Desalination Amendment, nor was there any requirement to consider
costs when determining the significance of physical impacts.
Commenter has not shown that costs associated with reasonably
foreseeable methods of compliance would lead to any potentially
significant physical effect on the environment. The report provided by
Abt Associates Inc. provided sufficient cost estimates to constitute a
reasonable range of economic factors associated with reasonably
foreseeable methods of compliance with the proposed Desalination
Amendment and does not require the addition of “significant new
information.” See, Pub. Resources Code §21159(c).

13.39 To exacerbate the inadequacy of Section 9 Economic Analysis [of the
Please see response to comment 13.38.
Staff Report with SED], it simply incorporates the Appendix G Economic
Analysis without providing any substantive or contextual discussion of the
Amendment's total costs or the relative costs of subsurface versus
surface water intakes for new facilities and the associated financial
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considerations.
13.40 Further, the analysis also fails to account for the potential economic costs Please see response to comment 13.38.
created by the greater regulatory burden and compliance requirements
associated with implementing subsurface intakes. The increased
duration of the permitting and approval periods impacts the timing of
construction, which in turn has financial implications for financing and
construction costs, none of which are reflected in the Economic Analysis.
These considerations should be discussed in Section 9 and analyzed in
the Appendix G Economic [of the Staff Report with SED] context as
required.
13.41 P. G-8 [of the Staff Report with SED]: States "when compared to the cost Please see response to comment 13.38.
of surface water intakes, subsurface intakes could decrease total project
capital costs by 2% to 9% due primarily to reduced pretreatment costs."
This statement as a generalization is misleading. While it is true that
subsurface intakes may reduce pretreatment costs, it is not necessarily
true that pretreatment can be eliminated. Further, assuming that site
specific geology exists to even consider subsurface intakes, a capital
cost comparison of subsurface intakes with surface intakes must
consider not only the differences in pretreatment costs (which do favor
subsurface intakes) but also the differences associated with the
configuration, number, sites, and site access characteristics of the
intakes (which generally do not favor subsurface intakes, particularly at
larger capacity desalination plants). Each site and situation requires a
specific site specific analysis, and it is inaccurate to state that total project
capital costs will be reduced in all cases for desalination projects using
subsurface intakes.
13.42 P. G-27 [of the Staff Report with SED]: States that subsurface intake
Please see response to comment 13.38.
wells are generally associated with higher capital and construction costs
than open or screened ocean intakes and with higher land acquisition
costs because subsurface intakes require larger footprints than open
ocean intakes. It further notes that subsurface intakes have much lower
operating costs due to reductions in feedwater pretreatment, biofouling
and mitigation costs. (Id.)
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Exhibit 12-4, which compares the total capital costs for subsurface and
surface intake structures for two proposed projects (taking into account
differences in pretreatment), shows lower total capital costs for the
subsurface intake option on both projects relative to surface intakes.
(Appendix G, Economic Analysis, pp. G28-29.) The Economic Analysis
does not explain why these projects do not fit the norm of having higher
capital costs for subsurface intakes.
13.43 The Economic Analysis provides no cost analysis or discussion of
operation and maintenance (O&M) costs (including pretreatment)
associated with the two projects.

Please see response to comment 13.38.

The appendix to the Economic Analysis contains several charts that
appear to estimate operation and maintenance (O&M) costs but there is
no discussion of the significance of those costs relative to total overall
project costs (capital + O&M costs). (See Appendix G, Economic
Analysis, pp. G-35 to G-46.)
13.44 In short, the Economic Analysis makes general assertions but then fails Please see response to comment 13.38.
to marshal data supporting those assertions or provide why real world
data contradicts its assertions. Such inconsistencies and omissions of
relevant data cast doubt on the credibility of the document and the
appropriateness of basing decisions on its analysis.
13.45 Analysis [in the Staff Report with SED] contains only 5 of 18 resource
categories

As noted in the introduction to Section 12, the CEQA analysis was
arranged in two parts. Section 12.1 describes potential environmental
impacts from the construction and operation of desalination facilities in
Fundamentally, an EIR must be prepared with a sufficient degree of
general (p. 116). This discussion is on the overall impacts of
analysis to provide decision-makers with the information needed to make desalination facilities and provides a baseline with which the proposed
an intelligent judgment concerning a project's environmental impacts.
project and project alternatives may be compared. Section 12.4
(CEQA Guidelines, § 15151; Napa Citizens for Honest Gov't v Napa
analyzes the additional reasonably foreseeable environmental impacts
County Bd. of Supervisors (2001) 91 Cal.App.4th 342, 356 ("Napa
associated with and specific to the State Water Board’s proposed
Citizens").) An EIR should, when looked at as a whole, provide a
Desalination Amendment (p. 177). While the analyses in section 12.1
reasonable, good faith disclosure and analysis of the project's
are quantitative and detailed, the analyses in Section 12.4 are
environmental impacts. (Laurel Heights I, 47 Cal.App.3d at 392.)
necessarily less detailed and more qualitative. This is appropriate for a
programmatic level CEQA analysis where site, design, technology, and
In contrast to these standards, the majority of SR/SED analysis of
mitigation are not known. The programmatic nature of the Staff Report
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potential adverse impacts concentrates on those which "generally occur
from construction and operation of a coastal desalination facility, without
regard to the requirements set forth in the State Water Board's proposed
Desalination Amendment." (SR/SED, p. 115.) The SR/SED's analysis of
desalination projects generally covers 18 resources areas. (SR/SED, pp.
121-172.) However, here the analysis of the "Project" specifically was
arbitrarily limited to 5 resources areas: aesthetics, air quality, biological
resources, greenhouse gas emissions and hydrology and water quality.
Surprisingly, each impact assessment is less than 1 page in length
(SR/SED, pp. 177-192.) By analyzing the Amendment as an alternative
(Alternative 2) the SR/SED avoided the comprehensive analysis required
under the SED regulations and CEQA - an EIR must set forth the bases
for its findings on a project's environmental impacts; a bare conclusion
without an explanation of its factual and analytical basis is not a sufficient
analysis of an environmental impact. (Laurel Heights I, 47 Cal.App.3d at
404; City of Maywood v. Los Angeles Unified Sch. Dist. (2012) 208
Cal.App.4th 362, 393.)

with SED allows the State Water Board to consider broad policy
alternatives and program-wide mitigation measures. Each proposed
desalination facility will require the preparation of environmental review
documentation, which will be the appropriate time for site-specific,
project-level review. In addition, the CEQA discussion was not
arbitrarily limited. There are only five resource areas discussed in
Section 12.4 because the other 13 resource areas were found to be not
significantly affected by the proposed Desalination Amendment in the
Environmental Checklist (Appendix B of the Staff Report with SED) and
were therefore not discussed in detail in Section 12.4 (see §15128 of
the CEQA Guidelines). See also response to comment 13.48.

13.46 The truncated analysis was further complicated by the SR/SED only
analyzing the Amendment as Alternative 2 in Section 12.4. (See further
discussion of alternatives detailed in Section H.) Contrary to law, the
SR/SED states that "[s]ince the project alternatives only describe
activities related to the coastal and nearshore intakes and outfalls, only
those issues potentially affected are included in this analysis of project
alternatives." (SR/SED, p. 177.) While alternatives may be described in
less detail than the impacts analysis for the Proposed Project, the impact
analysis for the Project must contain an explanation of the reasoning
supporting the EIR's impact findings, and of the supporting evidence.
(Association of Irritated Residents v. County of Madera (2003) 107
Cal.App.4th 1383; Napa Citizens, 91 Cal.App.4th at 359.)

The fact that the proposed Desalination Amendment is identified as
Alternative 2 in the Staff Report with SED is an artifact of
project/document development and has no bearing on the level of
analysis conducted. While CEQA does allow for a less detailed impact
analysis for project alternatives, it is not relevant here since the Staff
Report with SED provides an equal, programmatic analysis of all of the
alternatives’ potential environmental effects on those resources
identified in the Environmental Checklist as being potentially affected by
the proposed Desalination Amendment (see response to comment
13.45). Further, the Staff Report with SED should be considered in its
entirety when making decisions, rather than focusing on individual
sections.

Had the SR/SED used the general analysis as a foundation for an
in-depth analysis of the Amendment, it might have avoided these
deficiencies.
13.47 No analysis of impact of subsurface intakes on coastal areas

The proposed Desalination Amendment does establish a preference for
subsurface intakes, as these types of intakes are the most effective at
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As explained on page 25 of the SR/SED, a SED is required to conduct an
"environmental analysis of the reasonably foreseeable methods of
compliance" with the Regulations. As noted below, the SR/SED does not
evaluate the potential environmental impacts of imposing new
regulations favoring subsurface intakes over screened ocean intakes,
which is the clear intent and likely outcome of the Amendment.

meeting the Water Code section 13142.5(b) objective of minimizing the
intake and mortality of all forms of marine life. However, the proposed
Desalination Amendment does provide for use of surface intakes where
subsurface is not feasible. See response to comment 15.2. The
potential environmental impacts of subsurface intakes are evaluated in
the document in three ways. First, the environmental impacts for
desalination facilities in general (including those that use subsurface
intakes) were identified in Section 12.1 of the Staff Report with SED. In
Section 12.2, two project alternatives are introduced that contain
subsurface intakes. Alternative one assumes an amendment that
allows for only subsurface intakes. Alternative 2 (the proposed project)
considers amendments that allow for subsurface or surface intakes.
The environmental impacts of both of these alternatives are evaluated
in Section 12.4. While the analyses in section 12.1 are quantitative
and detailed, the analyses in Section 12.4 are necessarily less detailed
and more qualitative. This is appropriate for a programmatic level
CEQA analysis where the site, design, technology, and mitigation
measures are not known for all projects. A site-specific analysis for
individual projects should be done during the environmental review of
those projects, not in this programmatic Staff Report with SED.

13.48 Biological Resources (Section 12.1.4)
The SR/SED fails to adequately describe the types of organisms,
numbers of organisms, area or type of habitat that could be affected
during construction, operation and maintenance of a subsurface system.
(SR/SED, pp. 184-189; Exhibit A, pp. 17-18).) Alternative 2 (Project)
includes only a brief list of construction related impacts from subsurface
intakes to onshore habitats such as "[c]onversion of riparian or wetland
habitat supporting a variety of resident and migratory species," "[a]dverse
impacts to migratory bird nesting and feeding habitat," and "[d]isturbance
of marine and onshore habitat through generation of noise and vibration."
(SR/SED, p. 186.) These and other impacts should be further developed
for an adequate Project-related impact analysis. In addition, we invite the
State Board to consider the results of the 2005 Cumulative Impacts Study
prepared as a Conditions of Certification for the AES HBGS Retool
Project as described on page 18 (Section 12.1.4 Biological Resources) of

The Staff Report with SED is a programmatic environmental document
and adequately describes the potential impacts of the proposed
Desalination Amendment. The commenter appears to expect a
site-specific, project-level review which is unreasonable in this context
and beyond the scope of the Staff Report with SED. The Staff Report
with SED has identified, in general, the types of habitats that may be
encountered during the installation of intake and discharge
infrastructures for desalination facilities (see Section 7 of the Staff
Report with SED), as well as impacts resulting from reasonably
foreseeable methods of compliance with the proposed action (adoption
of a statewide water quality control plan). The programmatic nature of
the Staff Report with SED allows the State Water Board to consider
broad policy alternatives and program-wide mitigation measures. Each
proposed desalination facility will require the preparation of
environmental review documentation, which will be the appropriate time
for site-specific, project-level review, including a description of the types
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13.49 Hydrology and Water Quality
Perhaps the most profound example of inadequate analysis is the one
paragraph purporting to contain the entire hydrology and water quality
impact analysis for Alternative 2 (Project). As explained below, this
section must be augmented to include impacts from subsurface intakes
on: (a) groundwater supplies; (b) drainage patterns; and (c) water quality.
(See CEQA Guidelines, Appendix G, § IX [Hydrology and Water Quality].)
Some of the impacts resulting from subsurface intakes are discussed in
Alternative 1. For example, the SR/SED explains that it is "possible that a
subsurface intake could cause or exacerbate saltwater intrusion into
freshwater wells" and recognizes that "pumping from the subsurface
intakes has the potential to alter groundwater flow to freshwater aquifers
and wells." (SR/SED, pp. 190-191.) However, it fails to include a more
comprehensive discussion of the consequences of saltwater intrusion,
and the types of impacts normally discussed for hydrology and water
quality, which then lead to the appropriate mitigation which may be
required.

13.50 To illustrate this point, if a desalination facility's use of its subsurface
intake infrastructure (e.g., slant wells) interferes with production of
neighboring wells in an inland groundwater basin, the well owner may
sue the desalination plant to protect its rights. In order to bring a well
interference claim or injunction to stop interference with a superior water
right, the complaining party must simply demonstrate that she possesses
a senior water right and that the junior user- - here the desalination plant is impairing the use of that senior water right. (Peabody v. City of Vallejo
(1935) 2 Cal.2d 351, 374-375; Monolith Portland Cement Co. v. Mojave
Public Utility District (1970) 4 Cal.App.3d 840, 847-48.)

Response
of organisms, numbers of organisms, and the types of habitats that may
be affected by an individual project.
Discussion of impacts to hydrology is not, as the commenter suggests,
limited to a single paragraph. Potential impacts to hydrology and water
quality are identified in sections 12.1.9 and 12.4.5 in the Staff Report
with SED. Further, there is an extensive discussion of potential
impacts to hydrology and water quality in Section 8 including the proper
siting of intake facilities to prevent salt water intrusion (see Section
8.4.2). Specifically within Section 12, potential impacts to hydrology and
water quality are identified in sections 12.1.9 for desalination projects
that have already conducted project level CEQA. Based on the
evaluation found in the CEQA checklist (Appendix B), staff determined
that additional evaluation was required to address the potential impacts
to groundwater resources. In Section 12.4.5, staff evaluated which (if
any) of these impacts would be different, or if there might be new
impacts resulting from the proposed amendment. The discussion for
Alternative 2 references the same potential impacts as identified in
Alternative 1. While the analyses in section 12.1 are quantitative and
detailed, the analyses in Section 12.4 are necessarily less detailed and
more qualitative. This is appropriate for a programmatic level CEQA
analysis where the site, design, technology, and mitigation measures
are not known for all facilities. A site-specific analysis for individual
projects should be done during the environmental review of those
projects, not in this programmatic Staff Report with SED.
Comment noted. However, this is not a comment on the environmental
effects of the proposed project. While potential adverse impacts to
groundwater levels are an environmental issue, the legal remedies for
adversely affecting a senior water right are not. Further, whether there
is an impact to senior water rights is situation dependent. In general,
pumpers who use water on lands that overlie the source groundwater
basin have a higher priority water right than pumpers who export water
to lands that do not overly the basin. Within a basin, competing
overlying users have a correlative right, meaning that they must share
any deficits in supply according to their need. Overlying pumpers can
experience some reasonable inconvenience without having their

H-106

Appendix H
Response to Public Comments Received by August 19, 2014
Please note all tables and figures referenced are present at the end of this document
ID#

Comment Summary
If operation of a desalination plant's subsurface intake wells interferes
with an overlying or appropriative right holder's extraction of groundwater
pursuant to those valid rights, the desalination plant could face litigation.
The fundamental remedies available to the holder of that primary and
paramount right are damages, injunction and declaratory relief.

Response
underlying rights impaired. If, during the environmental review of an
individual desalination plant it is determined that a new well will
adversely affect existing wells, either mitigation will need to be
developed or another course of action taken to avoid the impact.

13.51 Six (6) Additional Unidentified Impacts Require Analysis for Subsurface While staff reviewed the environmental documentation from a wide
Intakes
variety of desalination facilities, the review was not, and did not need to
be exhaustive. The purpose of the review was to identify the typical
In addition to providing additional analysis for biological resources and range of environmental impacts that could be expected from the
hydrology and water quality, the SR/SED's impact analysis should be
construction and operation of a desalination facility in general.
revised to depict known potential impacts based on review of available Although the listed documents were not cited in the Staff Report with
environmental documents (including those noted in Section III.B), as well SED, staff is aware of and has reviewed them. No changes to the Staff
as consider the potential subsurface intake issues. Specifically, the
Report with SED are required as a result of that review of those
SR/SED and Regulations' environmental findings rely in part on 9 past documents.
desalination projects spanning from 2006-2013, the majority of which are
over 5 years old, but omit, or fail to adequately consider, more recent
coastal desalination projects which demonstrate there are at least 6
additional impacts requiring analysis for subsurface intake.
It would benefit the SR/SED to have Staff review and note subsurface
intake impacts from publicly additional available CEQA documents,
including those for: (1) Camp Pendleton (feasibility study); (2) Doheny
(MND and permits for a pilot plant, now built); (3) Long Beach (EA/FONSI
for subsurface pilot project); (4) Cambria (EA/FONSI for beach
geotechnical sampling program, and EIR for full-scale project); (5) Sand
City (full scale EIR, project now built); (6) Monterey Peninsula Water
Supply Project (full scale EIR, test well MND-in process); and (7) dozens
of subsurface intake facilities around the world.
13.52 Coastal Hazards (Hydrology & Water Quality)

The comment raises an issue that is a potential hazard to a proposed
desalination facility, but is not a potential impact to the environment. If
Subsurface intakes may be more susceptible to coastal hazards due to during the development of an individual project it is discovered that
the need to be in close proximity to the ocean. These potential hazards required infrastructure (whatever it may be) will be susceptible to
are well documented in the Coastal Commission's Draft Sea Level Rise coastal hazards, it would be prudent of the project proponent to
Guidance document (although the potential severity of these hazards is redesign the project or find an alternate location. In addition, both
conservatively estimated and therefore likely overstated). As noted in the subsurface and surface intakes require close proximity to the ocean.
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CalAm Coastal Water Project Final EIR for the Monterey Peninsula Water
Supply Project (Monterey EIR), flooding due to potential sea level rise
could occur under some conditions. (Monterey Peninsula Water Supply
Project, CalAm Coastal Water Project Final EIR (Monterey EIR), pp.
4.1-11' 6.1-20.)

Thus, to the extent that susceptibility to coastal hazards may be found
to constitute an impact under CEQA, a surface water intake would not
reduce any such potential impact. Intake pipelines will need to cross
over or under the beach or shoreline and be subject to the same forces
as a subsurface diversion wellhead.
It is unclear what constitutes a coastal hazard to which subsurface
intakes would be more susceptible than a surface water intake, nor
does the commenter clarify how any other alternative would have less
significant environmental impacts within the meaning of CEQA.
Moreover, while staff reviewed the environmental documentation from a
wide range of desalination facilities, the review was not, nor need it be,
exhaustive. The purpose of the review, set forth in section 12.1, was to
identify and disclose the typical range of environmental impacts that
could be expected from the construction and operation of a desalination
facility in general, as distinguished from impacts expected to result from
the proposed Desalination Amendment.

13.53 Groundwater (Hydrology & Water Quality)

See responses to comments 13.49 and 13.50 and 13.52.

Subsurface intakes could be sited further inland to reduce coastal hazard
issues, although this may raise other issues, including the likelihood of
drawing in a higher percentage of groundwater. This may in turn create
impacts related to groundwater rights, groundwater quality, existing
public or private groundwater wells, etc. For example, as described
above, in California if a desalination well threatens to interfere with priority
water rights, such as in the case of well interference issues, the
fundamental remedies available to the holder of a primary and paramount
right are damages, injunction and declaratory relief. This could subject a
desalination facility to additional legal challenges.
13.54 The Camp Pendleton Seawater Desalination Feasibility Study notes that
use of a subsurface intake approach is more susceptible to local
hydrogeology. (Camp Pendleton Seawater Desalination Feasibility Study
(Pendleton Study), p. 8-17.) Specifically, the Pendleton Study states that
pumping from coastal wells could potentially invoke a negative impact on
nearby fresh groundwater aquifers, especially in light of the increased

Comment noted. The Staff Report with SED acknowledges that
subsurface intakes are not always going to be feasible at a given
location and the proposed Desalination Amendment allows for
alternative intake methods. These are good examples of site-specific
environmental impact analyses of the kind that will need to be
undertaken by project proponents. This type of project level analysis is
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quantity of traditional onshore groundwater wells in confined coastal
aquifers. (Pendleton Study, p. 3-31.) One of the possible impacts is
saltwater intrusion. If the freshwater aquifer is depleted without being
recharged through natural processes, saltwater intrusion from the ocean
may occur. (Id.) Desalination has often been cited as a way to reduce
saltwater intrusion by producing potable water without disturbing
freshwater aquifers. (Id.) However, depending on the local groundwater
profile, beach wells to supply the desalination plant could exacerbate
intrusion problems. (Id.)

not appropriate for a programmatic level CEQA analysis as neither site,
design, technology, nor can mitigation measures be known for new
facilities. However, a representative range of impacts from existing
facilities is discussed in Section 12.1, and section 12.4 discusses at a
programmatic, qualitative level how those impacts might be different as
a result of the proposed Desalination Amendments. The Staff Report
with SED also identifies in the hydrology section the potential for
saltwater intrusion and other potential impacts to groundwater. The
Staff Report with SED also states that it is unlikely that a Regional
Water Board would approve a project that adversely affects
The Monterey EIR notes similar potential impacts due to construction and groundwater resources.
operation of one type of subsurface intake, slant wells. In this case, the
EIR acknowledges that construction of subsurface wells (slant wells) may
intercept shallow or perched groundwater. (Monterey EIR, pp. 4.1-32 to
4.1-33.) Operations of those slant wells are also expected to pull water
from adjacent aquifers and to cause a local depression in groundwater
level around the wells and within the shallow aquifer. (Monterey EIR, pp.
4.2-44 to 4.2-45, 4.2-48.) Neighboring wells screened in the same aquifer
and within the local groundwater depression could be impacted by
causing physical damage to the well if groundwater levels drop below the
screens of neighborhood wells and/or by lowering the well yield of
neighboring wells. (Monterey EIR, p. 4.2-45.) The Monterey EIR also
explains the risk of increasing saltwater intrusion into the groundwater
aquifer as a result of slant well operation. (Monterey EIR, p. 4.2-51.)
13.55 A more recent slant well test study stated that a subsurface intake system See response to comment 13.54
related to desalination facilities in the Monterey area could cause
drawdown of freshwater supplies and potentially interfere with water
levels in neighboring wells. (Draft Initial Study and Mitigated Negative
Declaration for the California American Water Slant Test Well Project
(May 2014), pp. 112-113.)
13.56 Similarly, the Draft Environmental Impact Report for the Sand City
See response to comment 13.54
desalination plant also acknowledged the potential for use of the
subsurface intake method to cause saltwater intrusion. (Sand City
Desalination Facility, Draft Environmental Impact Report, p. 49.) The test
well assessment for the Doheny Ocean Desalination Project indicated
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that operation of the subsurface intake slant wells could induce increased
saltwater intrusion into the adjacent coastal aquifer. (Final Summary
Report, Doheny Ocean Desalination Project, Phase 3 Investigation,
Extended Pumping and Pilot Plant Test Regional Watershed and
Groundwater Modeling Full Scale Project Conceptual Assessment (Jan.
2014) (Doheny Report), p. 22.)
13.57 Water Quality (Hydrology & Water Quality)

The scenarios described in the comment (lower dissolved oxygen,
potential groundwater contaminants, “ancient water”, or water with high
Subsurface intakes, while generally found to reduce pretreatment
levels of iron, manganese or other constituents) are all issues that may
requirements, may in some cases have greater water quality impacts
affect the operation of a desalination facility. Poor source water quality
than an ocean intake, and require additional pretreatment or result in
does not translate into adverse water quality impacts on marine waters
additional environmental impacts. Potential water quality impacts include since the facility operators will need to comply with their NPDES permits
marine water quality impacts associated with potentially lower dissolved as it relates to discharge requirements. As noted in comment 13.59, in
oxygen, potential for groundwater contaminants, and potential for
many cases, these potentially low quality source waters would be
pumping "ancient water" or water with otherwise higher levels of iron,
pumped out and replaced with ocean water and pretreatment would no
manganese or other constituents.
longer be needed. However, the Staff Report with SED has been
revised to acknowledge that reduced pretreatment requirements are
only the typical case for subsurface extraction and not an absolute
case.

13.58 Installation of the extraction wells and related infrastructure has the
potential to impact water quality and the marine environment by
introducing boring spoils, mechanized equipment, and hydrocarbons into
the nearshore marine environment. (California Coastal Commission,
Substantial Issue and De Novo Staff Report, Sand City Desalination
Facility (May 2005), p. 56.)

The Staff Report with SED acknowledges these potential impacts in
general terms and discusses potential mitigation. (see Sections 8.3.2,
12.1.8 and 12.1.9). In addition, the staff report section 8.3.2 has been
revised to explicitly include the impacts referenced by the commenter.

13.59 Differing levels of water quality were found during pumping of a test slant See response to comment 13.57.
well related to development of the Doheny Ocean Desalination Project. It
was discovered that the water extracted contained a high level of
dissolved iron and manganese contained in the pocket of old marine
groundwater that lies under the ocean. This water was anoxic (devoid of
oxygen) and slightly acidic, and was found to be about 7,500 years old.
The initial groundwater modeling work suggested that under full
production capacity, the old marine groundwater would be mostly
pumped out and replaced by ocean water within a year or so. (Doheny
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Report, pp. 13-14, 15-16.) Therefore, until the initial period of pump out of
the old marine groundwater, it would be necessary to install a system to
remove iron/manganese to levels that can meet discharge requirements
through the ocean outfall. (Id. at p. 20.)
13.60 Nearshore Freshwater Bodies (Hydrology & Water Quality)

The Staff Report with SED acknowledges these potential impacts (see
Sections 8.3.2, 8.5.1.3, 12.1.4, and 12.1.9.

Subsurface intakes have the potential to create a drawdown upon nearby
freshwater bodies, such as estuaries, lagoons or rivers. For example, the
Pendleton Study notes that operation of slant wells (subsurface intake
method) could have the indirect effects of dewatering an adjacent river
estuary, which could be a concern for freshwater aquatic species and
anadromous fish. (Pendleton Study, p. 3-31.)
13.61 Sensitive Coastal Habitat and Species (Biological Resources)

The Staff Report with SED acknowledges these potential impacts (see
Sections 8.3.2 and 12.1.4).

Subsurface intakes located on or near the beach may affect sensitive
coastal habitat or species, including coastal dunes, snowy plover, etc. As
noted in the Pendleton Study, the subsurface intake option involves
installing infrastructure in close proximity to the coastal dunes and the
Santa Margarita River, where several sensitive bird species have been
identified. (Pendleton Study, p. 8-17.)
13.62 Local Coastal Program Consistency (Land Use & Planning)

These are all site-specific issues related to individual desalination
facilities. The Staff Report with SED acknowledges these potential
Because subsurface intakes represent "new construction" and are by
impacts and has described them at a programmatic level (see Sections
nature located in the Coastal Zone, they may create additional potential 8.3.2, 12.1.1, 12.1.2, 12.1.4, and 12.4.5). The specific potential
for conflict with Coastal Act or LCP policies, including but not limited to: environmental impacts related to individual desalination facilities will
need to undergo site-specific, project-level review.
- Proximity to environmental sensitive habitat areas (E.S.H.A.)
- Coastal Access
- Visual Impacts
- Coastal parking facilities (for intakes sited in parking lots)
- Agricultural Land Impacts - subsurface intakes sited off of the beach, to
reduce coastal hazard issues, may require agricultural land or otherwise
adversely affect agricultural interests through groundwater or other
effects.
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Accordingly, the SR/SED fails to "demonstrate to an apprehensive
citizenry that the agency has, in fact, analyzed and considered the
ecological implications of its action, "especially as they relate to
subsurface intakes. (Laurel Heights I, 47 Cal.3d at 392.) Not only is the
SR/SED an accountability document, but it serves to protect the
environment and foster "informed self-government." (Id.)
13.63 The SR/SED Errs by Analyzing the Project (Amendment) as an
Alternative and by Not Analyzing a Reasonable Range of Alternatives
(Sections 12.2, 12.3 and 12.4)

The Staff Report with SED provides an equal level of analysis between
the alternatives. There is no “short-cutting” or “less in depth analysis”.
See response to comment 13.46.

For unknown reasons, the SR/SED analyzes the Project as an
Alternative, rather than as the project, and thus is missing a comparison
of each alternative to the Project. The SED regulations require an
"analysis of reasonable alternatives to the project...to avoid or reduce any
significant or potentially significant adverse environmental impacts." (Cal.
Code Regs., tit. 23, § 3777(b)(3), emphasis added.) It does not allow
short-cutting a complete project analysis by erroneously including the
proposed project as an alternative (less in depth analysis) to avoid the
required comprehensive environmental review. To be clear, the SR/SED
should be revised to analyze the Project against the alternatives instead
of classifying the Project as an alternative. (The "Project" alternative did
not receive full analytical treatment in the SR/SED (detailed in section
12.4).)
13.64 To compound the issue, the proposed Project is not accurately described The description of Alternative 2 in section 12.4 is just a short summary
in Alternative 2. (SR/SED, pp. 174-175 [identifying Alternative 2 as the of the proposed Amendment, which is included in its entirety in
Project (Amendment)].)
Appendix A of the Staff Report with SED and to which readers of the
Staff Report with SED have been directed multiple times in the
Specifically, Alternative 2 is described as "an amendment to the Ocean document (see response to comments 12.43, 13.23). Furthermore, the
Plan that would allow greater flexibility in intake and discharge methods description is not misleading and does accurately describe the
than identified in Alternative 1. Facilities could use subsurface intake,
proposed project in that the amendment, regardless of preference, does
surface intakes screened and operated at low intake velocities, or intake allow both surface and subsurface. As a result, Alternative 2 considers
using an alternative method...." (SR/SED, p. 174.) It further states that
impacts from both surface and subsurface intakes (See response to
this alternative would require that brine discharge achieve a receiving
comment 13.28).
water limit of no more than 2 ppt above background salinity. (Id.) This
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description is misleading as the actual proposed Amendment establishes
subsurface intakes as the preferred technology and provides that surface
intakes will only be allowed if subsurface intakes are shown to be
infeasible. (See SR/SED, p. 58 [describing Option 3].) While Mesa Water
agrees that Alternative 2 as written is more reasonable than the actual
Amendment, the SR/SED should be revised to accurately characterize
the Project.
13.65 In addition, Alternative 2 (Project) [in the Staff Report with SED] states
that it "would require desalination facilities to fully mitigate for all marine
life mortality associated with construction and operational activities."
(SR/SED, p. 175.) The requirement for "full" mitigation contradicts the
SR/SED elsewhere, including existing State policy which only requires
"minimizing" adverse effects (Coastal Act and Porter-Cologne), and
CEQA, which requires mitigation to "less than significant" levels. (Pub.
Resources Code, § 30231 [Coastal Act]; Wat. Code, § 13142.5(b)
[Porter-Cologne provision that applies to coastal power plants and other
industrial facilities that use seawater, including desalination]; CEQA
Guidelines, § 15370; Pub. Resources Code, § 21000(g); Friends of
Mammoth v. Bd. of Supervisors (1972) 8 Cal.3d 247, 254-56.) It would be
helpful to clarify the Board's intent and regulatory basis regarding "full
mitigation."

The sentence following the one cited, clearly directs the reader to
section 8.5 of the Staff Report with SED for a thorough discussion of the
mitigation requirements of the proposed Desalination Amendment,
including the regulatory basis thereof. Moreover, as the commenter
notes, Water Code section 13142.5(b) includes required mitigation as
one of four elements, requiring “best available site, design, technology,
and mitigation measures feasible . . . to minimize the intake and
mortality of all forms of marine life.” The statute does not direct that
intake and mortality be reduced to a level that is less than significant.
Merriam-Webster defines “minimize” to mean: “To make (something
bad or not wanted) as small as possible.” The Random House College
Dictionary defines “minimize” as: “to reduce to the smallest possible
amount or degree.” The implication that a requirement to “minimize”
intake and mortality should mean the same as “reduce to less than
significant” and does not support a requirement for full mitigation is
neither supported nor tenable.

13.66 The three underlying Project goals preclude a more appropriate range of The State Water Board is responsible for protecting water quality and
alternatives to the project.
related beneficial uses. The first objective clearly seeks to address this
responsibility. The selection of project goals or objectives is not an issue
The range of alternatives presented in the SR/SED is not reasonable,
of impact avoidance, but rather an identification of the underlying
and violates CEQA and the SED regulations. The SED regulations
reasons for carrying out an action. The CEQA guidelines provide that an
require an "analysis of reasonable alternatives to the project...to avoid or environmental document “describe a range of reasonable alternatives
reduce any significant or potentially significant adverse environmental
to the project . . . which would feasibly attain most of the basic
impacts." (Cal. Code Regs., tit. 23, § 3777(b)(3).) "A major function of an objectives of the project but would avoid or substantially lessen any of
EIR is to ensure that all reasonable alternatives to proposed projects are the significant impacts of the project . . . ” Tit. 14, CCR sec. 15126.6
thoroughly assessed by the responsible official." (Save Round Valley
(a). The selection of project alternatives is based first on whether an
Alliance v. County of lnyo (2007) 157 Cal.App.4th 1437, 1456.) Likewise, alternative can meet the project goals, and second on whether the
an EIR must "describe a range of reasonable alternatives to the project ... alternative can lessen or avoid identified impacts. “CEQA does not
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which would feasibly attain most of the basic objectives of the project but restrict an agency’s discretion to identify and pursue a particular project
would avoid or substantially lessen any of the significant effects of the
designed to meet a particular set of objectives.” San Diego Citizenry
project, and evaluate the comparative merits of the alternatives." (CEQA Group v. County of San Diego (2013) 219 Cal.App.4th 1, 14.
Guidelines, § 15126.6(a); see also Pub. Resources Code, § 21001(g).)
In County of Inyo v. City of Los Angeles, the Court found that the project
In evaluating whether there are an adequate range of alternatives, a
description was too narrow (increasing the groundwater extraction by
review of the three underlying Project goals illustrates their narrowness 51 cfs) when the “recommended project” was “a vastly enlarged
and precludes an adequate range of alternatives. The first objective is to concept” including long-term average pumping rate of 140 cfs and a
"[p]rovide a consistent statewide approach for minimizing intake and
high-year average of 315 cfs. Further the Court found the EIR
mortality of marine life, protecting water quality, and related beneficial
inadequate because the City of Los Angeles compared its project
uses of ocean waters." (SR/SED, p. 21.) This objective ignores onshore alternatives to the “impermissibly truncated project for increasing the
impacts and by so doing, elevates the importance of marine impacts. A groundwater extraction by 51 cfs.” The State Water Board’s project is
lead agency may not preordain the outcome of the alternative analysis by clearly defined (the proposed Desalination Amendment) and the project
defining the project's objectives in an unreasonably restrictive manner. alternatives are compared to this.
(See County
of lnyo v. City of Los Angeles (1981) 124 Cal.App.3d 1, 9; Remy,
Thomas, Moose, Manley, Guide to CEQA (Solano Press 11th ed., 2006)
p. 589 ["The case law makes clear ... that overly narrow objectives may
unduly circumscribe the agency's consideration of project alternatives."].)
13.67 The second and third goals are fundamental - "support the use of ocean See response to comment 13.66.
water as a reliable supplement to traditional water supplies and promote
interagency collaboration for siting, design, and permitting of desalination
facilities" (see SR/SED pp. 22-23) - but cannot overcome the effect of
avoiding onshore impacts necessarily excludes other viable alternatives.
13.68 Courts have found that when a project and its objectives are defined too
narrowly, an ElR's treatment of alternatives is inadequate. (See City of
Santee, 214 Cal.App.3d at 1455 [inadequacy of the project description
caused the EIR to discuss inadequate, unduly narrow project
alternatives]; Rural Land Owners Association v. City Council of Lodi
(1983) 143 Cal.App.3d 1013, 1024 [respondent agency defined its
project too narrowly and thus avoided analyzing the full range of impacts
that would follow from the proposed action].) There is a direct relationship
between project objectives and the formulation of alternatives. The court
in Kings County Farm Bureau v. City of Hanford (1990) 221 Cal.App.3d
692, held that an agency cannot "avoid an objective consideration of an

The commenter seeks avoidance of onshore impacts as an objective of
the project. The objectives of the proposed Desalination Amendment
are clearly defined and are based on the State Water Board’s statutory
authority as well as the State Water Board’s responsibility for
coordination and control of water quality. See, Water Code sec.
13001. “CEQA does not restrict an agency’s discretion to identify and
pursue a particular project designed to meet a particular set of
objectives.” San Diego Citizenry Group v. County of San Diego (2013)
219 Cal.App.4th 1, 14. The issue of impact avoidance is one of the
purposes of environmental review and the Staff Report with SED
adequately describes the potential environmental impacts of the
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proposed Desalination Amendment. The court cases cited are not
relevant to this issue and do not alter the State Water Board’s discretion
to identify and pursue amendments that will meet objectives and
directives set forth in Porter-Cologne, in accordance with the
requirements for State Water Board adoption of water quality control
plans. See, Water Code §§13170, 13240 et. seq.

13.69 The SR/SED's lack of a reasonable range of alternatives ensures that
Alternative 2 (Project) is chosen as the preferred alternative. For
example, while Alternative 1 purports to lessen the significant effects of
the project by requiring subsurface intakes and thereby resulting in the
"least intake and discharge related aquatic life mortality," the analysis
demonstrates that subsurface impacts will increase onshore construction
impacts. (SR/SED, p. 174.) The analysis of Alternative 1 throughout this
section supports Mesa Water's position that subsurface intakes may
have numerous onshore impacts, and therefore should not be identified
as the preferred method of ocean water intake. (See SR/SED, pp. 174,
184, 190.) Alternative 1 is also closer to the actual Project, which
mandates subsurface intakes unless infeasible.

The Staff Report with SED provides a reasonable range of project
alternatives. The State Water Board has determined that subsurface
intakes provide the highest level of protection marine aquatic life, at all
life stages. As such, it is the preferred method of intake for desalination
facilities. The State Water Board also recognizes that subsurface
intakes may not be feasible for all projects and allows for the use of
ocean intakes when subsurface intakes are shown to be infeasible. The
Staff Report with SED identifies potential impacts associated with
subsurface intakes that may make them infeasible, including onshore
impacts. Alternative 1 is not closer to the “actual Project” since
Alternative 2 is clearly identified as the proposed Desalination
Amendment.

13.70 In addition, Alternative 3 - which boldly provides that new facilities would
use an open, unscreened ocean intake - is a strawman. (SR/SED, p.
175-176.) This alternative is flawed by design, unreasonable and as
written would not meet the main Project goals of safeguarding marine life
or protecting water quality and related beneficial uses of ocean waters.
The basis for this alternative is not substantiated, as a more appropriate
version of this alternative could either be inferred from the various coastal
desalination facilities being planned, or simply assumed and required as
part of the alternative for State Board consideration. As explained in the
SR/SED, "[t]here are numerous technologies that can help reduce or
avoid impingement and entrainment of marine life, including intake
structure design, configuration of screening systems, passive intake
system, and fish diversion and avoidance technologies." (SR/SED, p.
46.) The inclusion of a clearly infeasible alternative allows the State
Board to reject this alternative and choose the Project alternative. This
violates the informational purpose of this document, and transforms it to
one of advocacy.

Alternative 3 was included in the analysis and not discarded outright
because this type of intake has been proposed for a planned
desalination facility (DeepWater Desal). As such, the State Water Board
included it in the range of alternatives examined.
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13.71 An appropriate alternative for consideration, which meets the third goal of
taking into consideration siting, design, and permitting, would be to allow
the applicant flexibility in determining whether to use a surface or
subsurface intake. This simple addition would have been more viable and
created a meaningful option for decision makers to consider in light of all
three goals of the Project. Given CEQA Guidelines section 15204(a)
states that comments on an EIR are particularly helpful if they suggest
"additional specific alternatives or mitigation measures that would provide
better ways to avoid or mitigate the significant environmental effects,"
Mesa Water respectfully requests consideration be given to evaluate this
as a new alternative, or modify Alternative 3, to allow for the best site,
design and technology on a site-specific basis. This alternative is
feasible, satisfies most of the Project objectives, is environmentally
responsible, and makes rational sense. An alternative is feasible if it is
"capable of being accomplished in a successful manner within a
reasonable period of time, taking into account economic, environmental,
legal, social, and technological factors." (CEQA Guidelines, § 15364.) For
analysis purposes, this alternative could include use of either subsurface
intakes, or use of appropriately designed ocean intakes, including use of
a passive wedgewire screen. The discharge can be assumed as either
commingled with wastewater and/or dispersed via a diffuser jet.

Response
The proposed Desalination Amendment (Alternative 2) already allows
the flexibility to use surface intakes, but only after it has been
demonstrated that subsurface intakes are infeasible. While this does
not allow applicants to choose surface water intakes initially, it does
allow for their use when the most protective intake method (subsurface)
is infeasible. As a result, the impacts from the alternative proposed by
the commenter would be equivalent to those identified for Alternative 2.

13.72 The SR/SED Fails to Harmonize the Coastal Act with the Amendment

There is no requirement for an analysis of local land planning effects
resulting from proposed regulations in a statewide programmatic Staff
Everyone in the State of California - including the State itself - is subject to Report with SED, nor is it clear how such an analysis would proceed.
the Coastal Act (Act) (Pub. Resources Code, § 21066, 30111, 30600; see The requirement to use a subsurface intake unless found not feasible
also 65 Ops. Atty.Gen. 88). This includes all public agencies. (Pub.
will vary in relation to land use planning issues raised at different sites
Resources Code, § 30003.)
and areas considered for potential construction of desalination facilities.
The chapter III.L.2.d.(1)(a) of the proposed Desalination Amendment
While the SR/SED includes a policy discussion of the Act, as well as a includes a lengthy list of considerations in determination feasibility of
few brief references elsewhere in the document, it fails to discuss the
subsurface intakes, including: geotechnical data, hydrogeology,
fundamental ways in which the amendment could harm local land
benthic topography, oceanographic conditions, presence of sensitive
planning by mandating only one intake method unless proven infeasible. habitats, presence of sensitive species, energy use; impact on
Nor does the SR/SED provide guidance to those agencies on how
freshwater aquifers, local water supply, and existing water users;
infeasibility can be shown to satisfy the Amendment's preference for a
desalinated water conveyance, existing infrastructure, design
single preferred intake method. Therefore, while it acknowledges that
constraints (engineering, constructability), and project life cycle cost.
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new desalination facilities in the coastal zone will require a Coastal
While the commenter claims that the Staff Report with SED fails to
Development Permit (at page 31), there is no analysis environmentally or provide guidance to public agencies implementing the Coastal Act in
otherwise as to demonstrate when "infeasibility" would occur.
demonstrating infeasibility, there is no explanation of how these factors
explicitly listed in the draft amendment are insufficient. There is no
CEQA requirement to provide an environmental analysis of a negative
determination, other than an analysis of the resulting reasonably
foreseeable means of compliance. The Staff Report with SED provides
such an analysis.
13.73 Similarly, at page 57, under the heading "Should the State water board
identify a preferred method of seawater intake?", the SR/SED again
acknowledges that the Act requires issuing a permit, without any
discussion of how mandating one technology (subsurface intake) may
conflict with other applicable Act requirements dealing with ESHA, visual
impacts, coastal access, coastal parking, and site-specific Local Coastal
Program requirements.

The Staff Report with SED, a programmatic analysis of the State Water
Board’s proposed Desalination Amendment, is not required to address
site-specific effects that may result. CEQA does not require an analysis
of site-specific regulatory requirements applicable under other laws
when an agency considers the adoption of a statewide water quality
control plan and analyzes significant or potentially significant adverse
environmental effects of the proposed project, reasonable alternatives
to the project, and reasonably foreseeable methods of compliance.

13.74 These two points illustrate how the SR/SED violates the essential
principle of the Act which is the importance of public participation in
planning decisions involving the coast:

The commenter provides no support for the proposition that an
environmental analysis of proposed statewide regulatory requirements
must comply with Coastal Commission or other requirements for a local
public hearing. Public participation requirements applicable to the State
"The Legislature further finds and declares that the public has a right to Water Board when adopting water quality control plans have been met,
fully participate in decisions affecting coastal planning, conservation, and including those set forth in Porter-Cologne, the Government Code and
development; that achievement of sound coastal conservation and
CEQA.
development is dependent upon public understanding and support; and
that the continuing planning and implementation of programs for coastal
conservation and development should include the widest opportunity for
public participation." (Pub. Res. Code, sec. 30006). This principle is a
fundamental part of the Coastal Commission's regulations for public
works projects (14 Cal. Code Regs., sec. 13353.5), which require that a
local public hearing on a public works plan be held "within a reasonable
time prior to submission of the plan ... such that the public is afforded an
adequate and timely comment period on the proposed plan....."
By remaining silent on environmental analysis which should be
considered to demonstrate infeasibility, the standards for public
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participation have not been met.
13.75 Recirculation is Required Because the SR/SED Failed to Evaluate the
Substantial Environmental and Economic Impacts of the Project
Required by Law
Specifically, as set forth above, the SR/SED did not adequately analyze
the potential impacts associated with the Amendment's onshore
environmental impacts and the economic cost when determining the
significance of physical impacts and when considering feasible mitigation
measures and alternatives. This information should be included and the
Draft SED recirculated so informed decision making can occur. Further,
Mesa Water has provided additional information about desalination
projects using environmentally sensitive ocean water intakes and the
potential adverse impacts of subsurface intakes on coastal areas. This
significant new information must be incorporated into the SR/SED and
recirculated for public review.
Conclusion
Mesa Water believes that by addressing its substantive concerns the
SR/SED can be redrafted to fully disclose all impacts of the Project to the
public. As presently drafted, the Amendment could adversely impact
development of desalination projects in California. Therefore, the
SR/SED should be revised to fully address the responses to comments,
provide the required additional analysis, and include the missing analysis
of impacts where absent. It should then be recirculated for the benefit of
the community and decision-makers.

CEQA does not require an extensive economic analysis in an SED.
State Water Board regulations governing requirements for substitute
environmental documentation supporting adoption or approval of plans
or policies require only that the environmental analysis in the SED “take
into account a reasonable range of environmental, economic and
technical factors . . .” Tit. 23, CCR, § 3777(c). See also, Response
12.34. Further, the proposed Desalination Amendment does not
involve the adoption of any new water quality objectives and
consequently is not subject to the requirements of Water Code Section
13241. Nevertheless, while not required, staff contracted Abt
Associates Inc. to provide and Economic Analysis with some cost
estimates for comparative purposes. The economic Analysis did not
provide an extensive analysis of the potential impacts associated with
the proposed Desalination Amendment's onshore environmental
impacts and the economic cost when determining the significance of
physical impacts and when considering feasible mitigation measures
and alternatives since those costs are extremely difficult to estimate.
The report provided by Abt Associates Inc. provided sufficient cost
estimates and does not require the addition of “significant new
information.”
Recirculation is required under CEQA if “significant new information” is
added. However, that requirement is not triggered where information
added merely clarifies or amplifies the environmental document.
“Significant new information” would include: a showing that a new
significant environmental impact would result from the project or from a
new mitigation measure proposed; a substantial increase in the severity
of an environmental impact would result unless mitigation measures are
adopted that reduce the impact to a level of insignificance; a feasible
project alternative or mitigation measure different from those previously
analyzed would clearly lessen the significance of environmental
impacts of the project, but proponents decline to adopt it; or the draft
EIR was so fundamentally and basically inadequate and conclusory that
meaningful public review and comment was precluded. Tit. 14, Code of
Calif. Reg., sec 15088.5 (a)(1) – (4). The commenter does not explain
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why the significant new information would lead to new significant
impacts or other information set forth in section 15088.5 that would
require recirculation.
Also please see response to comment 13.38.

13.76 Section 2.2 [of the Staff Report with SED] Impacts to Aquatic Life Related The Staff Report with SED language stating that there are no direct
Beneficial Uses
estimates . . . within this time period. . .” is correct as stated. The studies
referenced in the link are from 2007 whereas the data in the Staff
"No direct estimates exist for the amount of invertebrate larvae,
Report with SED language is from 2013.
zooplankton, or phytoplankton entrained within this same period,
although the numbers are likely orders of magnitude larger (on a per
The proposed Desalination Amendment is an amendment to the Ocean
organism basis) based on the relative abundance of plankton in seawater Plan. Therefore, when the Staff Report with SED mentions “beneficial
compared to fish larvae."
uses” it is in the context of beneficial uses to ocean waters, which are
listed in chapter I.A. of the Ocean Plan. This definition was added to the
This is incorrect, and we note that this assertion is repeated in Section Staff Report with SED, and provided here for your convenience:
8.3.1.1.2. We recommend deleting this sentence. The year-long
“I. BENEFICIAL USES
entrainment studies conducted at most of California's power plants
A. The beneficial uses of the ocean* waters of the State that
analyzed effects due to entrainment of "target" invertebrate species (e.g.,
shall be protected include industrial water supply; water contact
market squid, California spiny lobster, rock crabs, etc.). These direct
and non-contact recreation, including aesthetic enjoyment;
estimates were published in reports and submitted to multiple agencies,
navigation; commercial and sport fishing; mariculture*;
including Regional Water Quality Control Boards. Entrainment studies for
preservation and enhancement of designated Areas* of Special
Los Angeles area power plants can be viewed online at:
Biological Significance (ASBS); rare and endangered species;
http://www.waterboards.ca.gov/losangeles/water_issues/programs/pow
marine habitat; fish migration; fish spawning and shellfish*
er_plants/
harvesting.”
"In addition to impacts from the intake of ocean water, the discharge from
a desalination facility can also impair beneficial uses."
The text following this statement provides no supporting information on
what beneficial uses are impaired, or how these impairments occur.
Industrial service supply (IND) is also considered a beneficial use. We
recommend deleting this sentence.
13.77 Section 6 [of the Staff Report with SED] Regulatory Setting for
Desaliantion in Ocean Water
"Desaliantion" is spelled incorrectly. The correct spelling is
"Desalination".

Thank you for identifying this error. The spelling of desalination was
corrected.
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13.78 Section 6.2 [of the Staff Report with SED] Porter-Cologne Authority over The statement is correct. Water Code section 13142.5(b) is broader
Seawater Intakes
than CWA section 316(b) in that it applies to a “coastal power plant or
other industrial installation using seawater for cooling, heating or
"The Porter-Cologne provision is both broader and narrower than CWA industrial processing . . .” In contrast, section 316(b) is limited in its
section 316(b), which governs cooling water intake structures. Section application to “cooling water intake structures.” The state law provision
13142.5(b) addresses only new or expanded facilities, unlike CWA
is also narrower in that it applies to “new or expanding” facilities. As
section 316(b), which does not differentiate between new or existing
noted by the commenter, section 316(b) applies not just to new, but also
intakes."
to existing intakes.
This is incorrect. The §316(b) rule that was released in May 2014 applies
to existing facilities, including new units at existing facilities. However,
new facilities are still regulated by the Phase I §316(b) rule that was
enacted in 2001. The compliance pathways are different between the two
phases. We recommend deleting the two sentences excerpted above.
13.79 Section 7.1.1 [of the Staff Report with SED] Kelp beds
"Kelp beds are common in areas with rocky substrates because kelp
often attaches to hard substrates. Kelp reproduces by releasing spores
into the water column that are carried by currents before the spores settle
to the bottom and geminate. Giant kelp, Macrocystis pyrifera, releases
spores continuously from spring to fall in California's coastal waters. The
spores differentiate into sperm and eggs and fertilization occurs in the
water column. Many of the spores, sperm, and eggs become food for
other organisms in the marine food web. The planktonic reproductive life
stages of kelp are at risk of entrainment in surface water systems.
Fertilized eggs that avoid predation and entrainment develop into the
adult organisms that make up kelp beds."

The Staff Report with SED was revised to say, “Fertilized eggs that
avoid predation and entrainment, and settle on suitable substrate
develop into the adult organisms that make up kelp beds.”

The last sentence is incorrect and should be deleted. Not all eggs that
avoid predation and entrainment develop into adult kelp. Only those that
first settle onto suitable substrate (i.e., cobble or rocky reef) that is not
already colonized have the potential to develop into adult kelp plants.
While spore supply could potentially limit growth of kelp beds, this would
be more likely to occur during years when kelp beds are eliminated due to
prolonged warm-water events (such as during 1983-4 and 1997-8), and
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there is no local supply of spores.
Note that the San Onofre kelp bed, which is just downcoast from the
intake structures at San Onofre Nuclear Generating Station, reached a
larger size in 2008 (when the plant was operating) than it did in the 1960s
and 1970s before the plant was operating.
13.80 Section 7.1.2 [of the Staff Report with SED] Surfgrass and Eelgrass Beds Regardless of the habitat requirements that may limit the distribution of
surfgrass and eelgrass beds, they are still critically important habitats in
"Seagrass beds are critical near shore habitats for a variety of species California. Seagrasses are some of the most sensitive species to
because the beds serve as nursery grounds for many invertebrates and elevated brine (Roberts et al. 2012) and other water quality changes.
fishes. (Larkum et al. 2006)"
The absence of surfgrass and eelgrass may be indicative of poor water
quality, which may contribute to their limited distribution.
In order to fully inform the governing board and the public, it should be
clarified that seagrass (Phyllospadix) and eelgrass (Zostera spp.) beds
are very limited in their distribution in California due to the specific habitat
requirements of each. We recommend adding the following: "However,
seagrass and eelgrass have specific habitat requirements that generally
limit their distribution in California."
13.81 Section 7.1.6 [of the Staff Report with SED] The Need for Special
Considerations or Protections of Sensitive Habitats
"Eggs, larval organisms, and juvenile organisms are at the highest risk of
entrainment at surface intakes. Most larval and juvenile organisms are
not developed enough to swim and avoid entrainment and may be
susceptible to entrainment through even small slot sized intake screens."
We recommend deleting the first sentence. The proposed policy has not
yet defined by Section 7.1.6 what a "surface" intake is, but we presume it
is an intake above the seafloor (i.e., such as a vertical riser or bulkhead
intake). There is no known data to support the statement that eggs and
larvae "are at the highest risk of entrainment at surface intakes". To our
knowledge, there have been no published studies in California examining
the biological effects (or potential effects) due to the operation of a
subsurface intake. Fish and invertebrates that use the seafloor (such as
gobies) could be more susceptible to entrainment/impingement

The terms surface intake, open-water intake, and open-ocean intake
are used interchangeably throughout the document. They are defined
as intakes above the ocean floor. Eggs, larval organisms, and juvenile
organisms are at the highest risk of entrainment through surface intakes
relative to the larger adult organisms. This is because of the size of the
eggs, larval organisms and some of the smaller juveniles relative to the
screen openings. The probability of entrainment is directly related to the
size of an organisms and the species’ morphology. (Tenera et al.
2013b; Weisberg 1987) Adults of most species are too large to fit
through intake screens and are at significantly lower risk of entrainment
relative to the smaller life stages.
As stated in Section 8.3.2 of the Staff Report with SED, subsurface
intakes collect water through sediment, which acts as a natural barrier
to organisms and thus eliminates impingement and entrainment.
(MWDOC 2010; Missimer et al. 2013; Hogan 2008; Pankratz 2004;
Water Research Foundation 2011).
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depending on the intake design.]
13.82 Section 7.2.1 [of the Staff Report with SED] Broadcast Spawners and
Larval Recruitment

Comment noted.

"Dispersal of larvae from spawning grounds occurs via ocean currents
and the planktonic stage can be as short as a few days or as long as a
month depending on the species, meaning larvae can travel many miles
away from where they were originally spawned. (Strathmann 1993;
Swearer et al. 1999)"
Larval duration - the period of time larvae can potentially be susceptible to
entrainment - has exceeded one month. For example, the Probability of
Mortality (PM) for northern anchovy at the AES Huntington Beach
Generating Station was estimated (based on the range of larval sizes and
published growth rates) to be 38 days (MBC and Tenera 2005). We
recommend changing "as long as a month" to "to more than one month"
13.83 Section 7.2.2 [of the Staff Report with SED] Fisheries in California
"Additionally, squid larvae have a high probability of entrainment through
screened surface intakes due to their small size. Consequently, squid
nurseries should be protected from unnecessary environmental
disturbances to ensure the sustainability of the market squid fishery"
Note that market squid fishery landings increased almost ten-fold - from
12,000 metric tons in 1977 to 119,000 metric tons in 2000 - during which
time cooling water flows from coastal power plants and wastewater
discharges from POTWs increased. The market squid is managed under
a fishery management plan that regulates the fishery, including among
other restrictions the implementation of fishery closures to ensure
uninterrupted spawning (Sweetnam 2007). The seasonal catch limit in
California's Market Squid Fishery Management Plan (CDFG 2005) is
118,000 tons (236 million pounds). There are no population estimates
available for market squid, but the fishery has been sustained for the last
nine years under the limits of the Fishery Management Plan. We
recommend deleting all discussion pertaining to the special status of

The information provided in this comment strengthens the importance
of protecting market squid. The market squid fishery has been a part of
California’s economy since the 1860’s and market squid continue to be
one of the top landed and valued marine species in California. (CDFG
2006; CalCOFI 2013) Additionally, market squid serve as an important
link in the offshore marine food web. Species like salmon, swordfish,
tuna, and certain sea birds and marine mammals all rely on market
squid as a critical component of their diets. (Morjohn et al. 1978;
Vojkovich 1998; CalCOFI 2013) Adding brine discharges in areas
where market squid spawn and deposit eggs could negatively affect
larval squid hatching and development, which could result in a decline
in the market squid population and fishery. The decline in the market
squid population could have a cascade effects on other species in the
marine food web.
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market squid and their spawning areas.
13.84 The SED does not provide a reference for the statement in the SED
"...spawning grounds commonly occur within a few hundred meters of the
same location year after year" and on review appears to be a
misstatement of work by Young et al. (2011). The actual wording in
Young et al. (2011) is:
".. it is clear that while D. opalescens do return to spawn in the same
general area each year, the precise location (i.e. within a few hundred
meters) of their egg laying within the well--known historical spawning
area off of Monterey cannot be predicted in advance" and "Because they
do not show a strong association with specific habitat features, we are
unable to predict exactlv where thev will spawn each vear" (our
emphasis). There is no mention of spawning site fidelity in the State
Market Squid Fishery Management Plan (CDFG 2005) or the Coastal
Pelagic Species Fishery Management Plan (PFMC 1998). We
recommend deleting all discussion pertaining to the special status of
market squid and their spawning areas.
13.85 The assertion that "brine discharge associated with desalination facilities
has the potential to significantly impact the viability and survivorship of
squid offspring" is unsupported and should be deleted. The statement is
based on email communication without supporting evidence. If toxicity
evaluation work has been conducted to support this claim the results
should be presented, the protocols used need to be made available to
evaluate methods and techniques, and statistical evaluation of multiple
tests needs to be referenced to make a claim of "potentially significant
impact". Yang, et al. (1986) were able to raise California market squid
from eggs to successfully reproductive mature individuals in laboratory
conditions in water that ranged in salinity from 34 to 37 ppt. This range is
within the limits proposed by this amendment, suggesting that squid do
not need special consideration for brine impacts at the levels proposed in
the policy.

Spawning aggregations of market squid are predictable enough in
California that fishing fleets can target spawning adults in limited
geographic areas. (CDFG 2006) These geographic areas can be
identified by benthic mapping and used to inform the siting of
desalination intakes and discharges. The Staff Report with SED was
updated to reflect that “although squids lay their eggs in the same
general location, the exact area of egg deposition within the spawning
grounds may change on an annual basis.” (Young et al. 2011)

The study by Yang et al. (1986) involved optimizing culture methods
and laboratory conditions for rearing market squid. The success of the
rearing and culturing of the squid was attributed largely because the
water quality was “consistently good throughout both experiments.” The
salinity of the seawater ranged from 34 to 36 parts per thousand, which
is considered natural background salinity for many of California’s
coastal marine habitats. As mentioned in Section 8.7.2 of the Staff
Report with SED, Figures 8.5 and 8.6 provide representative graphs of
natural background salinity for Northern and Southern California. The
highest natural salinity at the Crescent City station was 34.3 ppt and
35.6 at the Huntington Beach station. This would be the salinity of the
intake water for a desalination facility, not the brine discharge. The
receiving water limitation is 2 PSU above natural background salinity to
be met at the boundary of the brine mixing zone, but the area within the
brine mixing zone may be 2 PSU above natural background salinity.
Water Code section 13142.5(b) requires considerations of all forms of
marine life, including those within the brine mixing zone. Undiluted brine
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discharges will be approximately twice the salinity of the intake water,
assuming a 50 percent production efficiency. Using the data in Figures
8.5 and 8.6, the salinity of the brine would be 68.6 ppt at the Crescent
City facility and 71.2 ppt at the Huntington Beach facility using the
maximum intake salinity and 61.4 ppt and 67.04 ppt respectively using
the average salinity. This means organisms within the brine mixing zone
could be exposed to toxic concentrations of brine.
Yang et al. (1986) did not look at the effects of brine on market squid
hatching and development. Data from a preliminary study showed a
decrease in percent hatching when salinity reached 45 ppt relative to
ambient seawater (34 ppt) and that less than 20 percent of squid larvae
hatched when exposed to 50 ppt (p<0.001 Holm-Sidak method). (Reeb
2011) A study on the hatching rates of a related species of squid, Loligo
vulgaris, when incubated in salinities of 32 to 42 g/L (ppt). (Sen 2005)
The goal of the study was to identify optimal salinity conditions for
rearing the squid. But the study results demonstrated a significant
reduction in the total hatching (TH=[number of hatching eggs
(premature and swimming paralarvae at nearly the water
surface)/number of incubated eggs] x 100), and hatching success
(HS=[number of healthy and swimming paralarvae at nearly water
surface/number of incubated eggs] x 100) of squid when incubated in
42 ppt water. The total hatching was between 92 and 100 percent for
treatments from 32 to 40 ppt, but dropped to only 3 percent when
salinity was 42 ppt. Hatching success ranged from 87 to 96.7 percent
for treatments between 32 and 38 ppt, but dropped to 65.3 percent
when salinity was 40 ppt. Hatching success dropped to zero percent for
squid incubated in 42 ppt. (Sen 2005)
Short-term larval development tests on red abalone larvae
demonstrated larvae were sensitive to salinity changes as low as 1.6
ppt (LOEC). (Phillips et al. 2012) Red abalone and market squid are
both in the Phylum Mollusca and the larvae undergo developmentally
identical stages through the paralarval stage. Consequently, the data
from the red abalone toxicity can be applied to market squid and other
molluscs. Ideally, salinity sensitivity studies would be done on all
species present at a discharge; however, model species are a time- and
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cost-effective means of measuring salinity sensitivity for a few species
and applying the data to many other related species.

13.86 The citation for Hixon (1983) (p. 38) is not included in the References
section [of the Staff Report with SED]. This citation should be added to
the References.
13.87 The citation for Young (2011) (p. 38) should be "Young, et al. (2011)".
This citation should be corrected.

The following citation was added to the reference section: Hixon, R. F.
1983. Loligo opalescens. In Cephalopod life cycles, vol. I, species
accounts, 475 p. Academic Press, London.
Comment noted.

13.88 Section 8.1 [of the Staff Report with SED] What Types of Facilities Should Comment noted. The proposed revision was not included in the Staff
the Amendment Cover?
Report with SED as suggested because it does not add information that
is not already include in other places in the document (e.g. section
"Oil and gas refineries, pulp and paper mills, iron and steel
6.4.2, 8.3, 8.4.8) where the information is more appropriate.
manufacturers, and OTC facilities are well established in California and
the number of these industrial facilities is not expected to increase
dramatically in coming years. However, the number of desalination
facilities in California is expected to more than double in the near future."
While the number of OTC facilities is not expected to increase
dramatically in the coming years, the volume of cooling water used will be
substantially reduced to comply with the State Water Resource Control
Boards' OTC policy. Power plants at El Segundo, Redondo Beach, Long
Beach, and Huntington Beach have all proposed compliance measures
that eliminate the use of ocean water for cooling. It is therefore misleading
to state that the number of facilities is not expected to increase with the
knowledge that cooling water withdrawal and discharge will substantially
decrease. We recommend modification as follows: "... and OTC facilities
are well established in California and the number of these industrial
facilities is not expected to increase dramatically in coming years.
However, OTC use will be substantially reduced in the near future (10-15
years) as facilities comply with the State's OTC policy."
13.89 Section 8.1.2 [of the Staff Report with SED] Options

The scope of the proposed Desalination Amendment was determined
by public scoping meetings in 2007 and 2012 and it was decided the
"Option 2 would result in clear and consistent application of the
scope would include (1) the intakes for desalination facilities; (2) the
Amendment among all regions and facilities. However, there is not
brine discharges from desalination facilities; and (3) other brine
enough information about the types of impacts from all industrial facilities discharges from sources such as groundwater desalting plants.
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using seawater for cooling, heating, or industrial processing. There is a
risk that the Amendment provisions would be inappropriately applied to
non-desalination facilities in a way that could lead to unintended
consequences for facility operations or ineffective regulatory controls.
The Amendment may restrict specific needs or prohibit necessary steps
in a facility's process. Given the currently available information, it would
not be appropriate to broadly apply the Amendment to all facilities using
seawater for cooling, heating, or industrial processing."

Furthermore Desalination and Brine Discharges was identified as a
Board priority during the 2011 Ocean Plan Triennial Review. The
scoping meetings and Board direction clarified that the scope should be
focused on desalination facilities and not on other industrial facilities
using seawater for cooling, heating, or non-desalination industrial
processing. Consequently, staff focused their research on desalination
facilities and there is not enough information about the other types of
industrial facilities to even characterize their specific needs or steps in
their processes. Also, see response to comment 12.5a.

The justification for eliminating Option 2 is not clear. The State Board
should be a little more open about what restricting specific needs or
prohibiting necessary steps in a facility's process means. An example of
the prohibition of "necessary steps in a facility's process" would be useful
in determining why this option is not feasible.
13.90 Section 8.3 [of the Staff Report with SED] Should the State Water Board The suggestion is appreciated but is out of the scope of this project.
identify a preferred method of seawater intake?
"In 2005, coastal facilities in California withdrew approximately 12.5
billion gallons of seawater per day. More than 95 percent of that water
was used for power plant cooling purposes, with the remainder used by
other industrial sources such as desalination facilities. (Kenny et al.
2009)."
The authors (Kenny et al.) noted the level of precision in their estimates
varied, and their listed sources (US Census Bureau, US Dept. of
Agriculture, etc.) would probably not provide reliable estimates of actual
cooling water used. The Regional Water Quality Control Boards require
discharge volumes to be reported by coastal power plants; the State
Board could gather that information and compile it for a more accurate
estimate of cooling water use.
13.91 "The OTC Policy establishes a technology-based standard for power
The swim speed studies conducted by U.S. EPA are used in several
plants, allows for no impingement, and requires a 93 percent reduction of federal regulations, including the U.S. EPA 316(b) rule making as the
the intake flow rate."
basis for determining that a 0.5 feet per second through-screen velocity
will reduce impingement. The through-screen intake velocity standard
The State's OTC Policy allows for impingement. The policy requires
of 0.5 feet per second is also used in the OTC Policy. The swim speed
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reduction in the intake velocity to 0.5 feet per second, which is presumed
to lower impingement. To accurately and completely inform the Board
and the public, the phrase "allows for no impingement" should be
replaced with "requires an intake velocity of 0.5 feet per second or less, or
a reduction in impingement" to a level that could be achieved through
conversion to a closed-cycle cooling system. However, there is no
scientific information presented in the policy to indicate that a reduction in
velocity to 0.5 feet per second would reduce (or eliminate) impingement
In EPA's Phase II regulations, they state: "As discussed in that notice,
EPA compiled data from three swim speed studies (University of
Washington study, Turnpenny, and EPRI) and these data indicated that a
0.5 ft/s velocity would protect at least 96 percent of the tested fish. As
further discussed, EPA also identified federal documents (Boreman,
DCN 1-5003-PR, Bell (1990), and National Marine Fisheries Service
(NMFS), (1997)), an early swim speed and endurance study performed
by Sonnichsen et al. (1973), and fish screen velocity criteria that are
consistent with this approach." The proposed policy does not indicate if
any of the species in these three studies are from the West Coast, or if the
data are applicable to fish species in California. The Board should
determine if the swim speed studies used as the basis for this
requirement were derived from any species in California, and if not, why
the species used are applicable.

studies established that reducing the flow to 0.5 feet per second will
allow most fish to swim away from the pull of the intake, provided that
there are also sufficient ambient currents present. The results from the
U.S. EPA’s studies have been used to set federal standards for intake
flow velocity and are used throughout the United States, including
California. Also see response to comment 21.61 and section 8.3.1.2.2
of the Staff Report with SED for more information.

13.92 Section 8.3.1.1 [of the Staff Report with SED] Effects of surface water
intakes on the intake and mortality of marine life

They are defined as intakes above the ocean floor. This broad definition
includes a wide variety of possibilities for intake configurations.
Language was added to section 8.3.1.1.1 to clarify that the components
"Construction-related intake and mortality of marine life is relatively
of a surface intake will vary among projects as will the duration of the
limited, and can be minimized if construction occurs away from sensitive construction and extent of the construction-related impacts. The
habitats and areas of high habitat productivity."
impacts are relative to all forms of marine life per Water Code section
13142.5(b). The proposed Desalination Amendment defines all forms of
This section does not identify what the components of a surface intake marine life as all life stages of all species present in ocean waters.
include, how they would be constructed, over what time frame they would
be constructed and the types of "marine life" considered in the State's
analysis.

13.93 "During 2000 to 2005, power plants in California annually entrained on Comment noted.
average 19.4 billion fish larvae with estimated intakes of 78-2,670 MGD.
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(SWRCB 2010)...During the same time period, approximately 2.7 million
fish (84,250 pounds) annually were impinged at power plants, along with
a number of marine mammals and sea turtles. (SWRCB 2010)"
These estimates are now 9 to 14 years old. With the retirement of San
Onofre Nuclear Generating Station Units 2 and 3, it is likely impingement
and entrainment are substantially lower. For instance, SWRCB (2010)
reported that San Onofre accounted for roughly 40% of the estimated
impingement abundance and 31% of the impingement biomass.
Likewise, entrainment at San Onofre represented about one-third of the
state-wide estimate. However, both Units 2 and 3 have since been retired
from service. Three of the four units at El Segundo Generating Station
have also been retired. Therefore, the estimates listed in the proposed
policy are misleading and do not represent current conditions. We
recommend adding the following sentence above: "However, these
estimates are now 9-14 years old, and many of the generating units have
since been removed from service or retired, including the two units at San
Onofre, which accounted for roughly 40% of the state-wide impingement
and about one-third of the state-wide entrainment"
The entrainment and impingement estimates should also be placed into
context. Nineteen billion fish larvae seems like a large number, but a
single female California halibut (Paralichthys californicus) can produce
more the 50 million eggs per year, and captive females can spawn 13
times per season (which would be equivalent to 650 million eggs, so only
30 individuals could potentially produce more than 19 billion eggs in a
single year). Likewise, the 84,000 pounds of fish impinged is a small
percentage of the commercial fish landed in California. In 2012 alone,
there was almost 353 million pounds of fish/invertebrates landed
commercially in California (more than 4,000 times higher than the
statewide impingement).
13.94 Section 8.3.1.2 [of the Staff Report with SED] Approaches to Reduce
Impingement and Entrainment at Surface Water Intakes

This reference was added to the Staff Report with SED.

"There are numerous technologies that can help reduce or avoid
impingement and entrainment of marine life, including intake structure
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design, configuration of screening systems, passive intake systems, and
fish diversion and avoidance technologies. (US. EPA 1976)." This
statement is correct. However, the document cited from 1976 is outdated,
and was updated as part of EPA's §316(b) Phase I and Phase II
regulation processes. The performance/efficacy and feasibility
information in the 2004 document would be more applicable. The 2004
Technical Development Document can be viewed online at:
http://water.epa.gov/lawsregs/lawsguidance/cwa/316b/upload/CoolingWater_Phase-2 _TDD_2004.pdf. [note: link is incorrect]
13.95 Section 8.3.1.2.2 [of the Staff Report with SED] Reducing
Through-Screen Intake Flow Velocity

Comment noted.

"Based on many swim speed studies, the State Water Board's OTC
Policy also requires that through-screen velocities must be limited to 0.5
ft/s (0.15 m/s) or less for existing power plant seawater or estuarine water
intakes in order to reduce impingement mortality."
EPA's 0.5 feet per second criteria was indeed based on available
information regarding swimming speed of fishes. However, it is not clear if
any of the species included in that analysis occurs in California. The
State's OTC Policy mirrored the EPA criterion of 0.5 feet per second, but
it was not based on any relevant swimming speed data. The State's OTC
Policy explains "The 0.5 ft/sec threshold is based on numerous swim
speed studies and has been used in several federal regulations, including
the Phase I rule." There is no evidence that reducing intake velocity to 0.5
feet per second would reduce or eliminate impingement mortality. We
recommend deleting "Based on many swim speed studies,".
13.96 Section 8.3.1.2.3 [of the Staff Report with SED] Installing Intake Screens Please see response to comment 9.14.
"While fine-meshed screens can reduce entrainment of adult and juvenile
fish, they still allow phytoplankton, zooplankton, eggs, and fish and
invertebrate larvae to pass through."
Fine-meshed screens would eliminate entrainment of adult and juvenile
fish; these fish would be impinged. However, fine-meshed screens can

H-129

Appendix H
Response to Public Comments Received by August 19, 2014
Please note all tables and figures referenced are present at the end of this document
ID#

Comment Summary

Response

be equipped with mesh as fine as 0.5-mm, which could retain most larvae
at some facilities. We recommend modifying the sentence as follows:
"While fine-meshed screens can reduce entrainment, they still allow
some phytoplankton, zooplankton, and ichthyoplankton to pass through."
13.97 "The only pilot study that has implemented wedgewire screens on an
intake is at West Basin Municipal Water District's (WBMWD) pilot
desalination facility. (Tenera Environmental 2013b)"

Please see response to comment 9.16.

Wedgewire screens were also tested at the scwd2 (San Cruz Water Dept.
and Soquel Creek
Water District) intake site. Results can be viewed online at:
http://scwd2desal.org/documents/Draft_EIR/Appendices/AppendixG.pdf
[note: page link is incorrect]
The section on wedgewire screens is fairly long, lists a lot of information
from studies, and concludes with the following statement "Consequently,
there is only an approximate one percent reduction in entrainment
mortality between screened and unscreened intakes. (Foster et al. 2013)"
This is in disagreement with Table 2 of Appendix 3 (Desalination Plant
Intake Review) in Foster et al. (2013); the calculated reduction in Age-1
equivalents from use of 1-mm wedgewire in southern California was 75%
for northern anchovy and 40% for CIQ gobies.
13.98 Section 13142.5(b) requires that the Ocean Plan consider all forms of
marine life, regardless of size. Subsurface intakes are more protective of
marine life than surface water intakes." There is no data to justify this
statement. "Marine life" presumably includes organisms living on the
seafloor (epibenthos), in the seafloor (benthos), and the organisms that
rely on the benthic and epibenthic community. In order to make a
comparative statement regarding the effects of subsurface intakes
versus other types of intakes, the State Board must provide some
analysis of the types of reasonably foreseeable environmental effects
associated with each. In the absence of this, it cannot be concluded that
"subsurface intakes are more protective of marine life than surface water
intakes. "Before reaching this conclusion, the Board should consider the
range of effects associated with subsurface intake structures, including:

Disagree. Please see section 8.3 of the Staff Report with SED. There
are comparisons of the reasonably foreseeable environmental effects of
the different intake types in section 12 of the Staff Report with SED.
However, there are no specific comparisons provided because the Staff
Report with SED is from a programmatic perspective and not a
project-specific perspective. There are too many site-specific variables
that go into a comparative analysis of the best available site, design,
and technology feasible to provide more detail than is provided in
section 12 of the Staff Report with SED. The construction-related
impacts (e.g. habitat disturbance, effects to water quality such as
increased turbidity and suspension of contaminants, visual impacts,
and increased air emissions, etc.) and operational impacts (habitat
modifications and changes in benthic/epibenthic biological
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- Construction-related impacts, such as habitat disturbance, effects to
water quality such as increased turbidity and suspension of
contaminants, visual impacts, and increased air emissions, and
- Operational impacts, such as habitat modifications and changes in
benthic/epibenthic biological communities, and the associated larval
production from those communities.

13.99 Section 8.3.1.2.4 [of the Staff Report with SED] Velocity Caps

Response
communities, and the associated larval production from those
communities, etc.) will all be evaluated on a project-specific basis taking
into considerations site-specific conditions.

Thank you for providing this information. The reference was added to
the Staff Report with SED.

The section on velocity caps summarizes some of the data available,
including data from the 1950s, but omits the results of a comprehensive
study of velocity cap effectiveness at Scattergood Generating Station
(Los Angeles County). The study can be viewed online at:
http://www.waterboards.ca.gov/losangeles/water_issues/programs/pow
er_plants/scattergood/080128/Velocity_Cap_Report.pdf [note: link is
incorrect]
13.100 Section 8.3.2 [of the Staff Report with SED] Subsurface Intakes

Missimer et al. (2013) did not elaborate on their definition of large scale.
However, the Fukuoka Desalination Plant has been successfully
"Beach galleries specifically have design potential for large scale
withdrawing 103,000 m3/d (27 MGD) through an infiltration gallery for
facilities, and have been demonstrated to be able handle large volumes over eight years. (Shimokawa 2005; SDCWA 2009) The Camp
of water. (Missimer et al. 2013)"
Pendleton Seawater Desalination Project Feasibility Study considered
building a facility with a production capacity 4 to 8 times larger than the
What is a "large volume"? This should be explained further.
Fukuoka facility. (SDCWA 2009) The Camp Pendleton Seawater
Desalination Project Feasibility Study estimated an 18 to 55 acre
This section should also discuss intake water quality as a factor in the
infiltration gallery would be required to withdraw 100 to 300 MGD. The
decision process for subsurface intakes. Legacy pollutants, high oxygen Camp Pendleton Seawater Desalination Project Feasibility Study
demand, or naturally occurring mineral constituents could make
reported that while an infiltration gallery of that size range would be
subsurface water difficult or expensive to treat.
feasible, the benefits of eliminating impingement and entrainment and
higher source water quality would be replaced with the disruption of
natural bottom sediments and benthic communities over a large area.
(SDCWA 2009)
Withdrawing water through subsurface intakes typically results in higher
water quality because the sediment acts as a natural filter. (SDCWA
2009; Missimer et al. 2013) Naturally occurring minerals like iron and
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manganese may be present in higher concentrations in water taken
through subsurface intakes relative to surface intakes. However, the
challenges and cost associated with treating intake water will vary
depending on the location of the facility’s intake, regardless of whether
the water came through a surface or subsurface intake.

13.101 Section 8.3.2.1.2 [of the Staff Report with SED] Slant Wells

Thank you for this correction. The Staff Report with SED was revised
accordingly.

"Like vertical intake wells, the wellheads of slat wells are generally buried
in a vault beneath the ground to maintain shoreline aesthetics."
The reference to "slat" well should be "slant" well.
13.102 Section 8.3.2.1.4 [of the Staff Report with SED] Infiltration Galleries

Comment noted.

The decision to utilize engineered sediments should include a discussion
on possible changes to the benthic and epibenthic communities based on
changes in sediment grain size as a result of the construction (and
subsequent operation). Benthic community assemblages are reflective of
the substrate in which they live (Johnson, 1970, Gray 1974). Usually,
coarse sediments support smaller and less diverse infaunal communities
than do finer sediments (Barnard 1963). Also the decision process should
include an evaluation of local littoral cells and known regional sediment
movement (longshore drift), including nearby dredging and beach
replenishment projects. Based on these it should be possible to estimate
maintenance requirements to determine the potential frequency of
disturbance to the benthic and epibenthic communities.
13.103 Section 8.3.4 [of the Staff Report with SED] Options
The State Board is recommending Option 3, requiring subsurface intakes
unless deemed infeasible. Option 3 is recommended without any
analysis (general or specific) of the types of impacts associated with
installation and operation of subsurface intakes. For example, a surface
intake could be installed on an existing cooling water intake riser, thereby
limiting any effects to seafloor habitat. However, installation of a
subsurface intake could disrupt dozens (or hundreds) of acres of seafloor
during construction and during maintenance.

Subsurface intakes are the preferred technology for the reasons in
section 8.3 of the Staff Report with SED. Surface intakes will have
continuous marine life mortality associate with the operation of the
facility whereas, subsurface intakes typically have the initial
construction-related mortality, but no operation mortality. The benthic
community is expected to re-populate the benthos after installation of a
subsurface intake. (SCWD 2009) The regional water board will consider
the best available site, design, technology, and then mitigation
measures feasible and then determine the combination of feasible
alternatives that collectively minimize intake and mortality of all forms of
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marine life.

13.104 While Option 3 [in the Staff Report with SED] allows surface intakes if
subsurface intake is not feasible, it does not include a provision on the
decision and constraints to locating land-based operations. These could
be considerable and should be addressed here. Otherwise this option
could result in a de-facto adoption of Option 2, requiring subsurface
intake in all cases, by saying that the facility needs to be relocated to an
area where subsurface intakes are feasible since they are considered
here to be inherently superior (BTA). The onshore constraints for a
desalination plant could be considerable, such as:
- Land availability,
- Zoning,
- Access to nearby utilities, and
- Access to water transmission lines.
13.105 Based on the information presented in the SED, and on our knowledge of
the marine biological resources, Option 1 is the superior option. As
summarized earlier in our comments to Section 8.3.1.2.3, wedgewire
screens were calculated to be considerably effective in reducing
entrainment of fishes, and can be designed to eliminate impingement if
they are properly maintained. Environmental impacts during installation
of wedgewire screens at existing power plants would likely be much lower
than those associated with the installation of subsurface intakes, and
wedgewire screens would not substantially alter the seafloor.

Section 8.3 of the Staff Report with SED includes a discussion of
whether the State Water Board should include a preferred method of
seawater intake. Water Code section 13142.5(b) requires
considerations of the “best available site, design, technology, and
mitigation measures feasible” to minimize intake and mortality of all
forms of marine life for any new or expanded seawater desalination
facility. Land availability, zoning, access to nearby utilities, and access
to water transmission lines, and other onshore constraints are factors
that will be considered when determining what is available and feasible.
However, these factors are not necessarily related to minimizing intake
and mortality of all forms of marine life. Therefore, only the best
available and feasible locations for a desalination facility that minimize
intake and mortality of all forms of marine life will be considered in the
Water Code section 13142.5(b) determination.
Comment noted. The regional water board will determine the best
available site, design, technology and mitigation measures feasible that
in combination result in the least amount of intake and mortality of all
forms of marine life.

13.106 The State Board is also recommending the requirement of a single
Please see response to comment 15.4 and section 8.3.1.2.3 of the Staff
maximum slot size. I would refer the State Board back to the section
Report with SED for why 1.0 mm screens are being required.
Installing Intake Screens - the effectiveness of screens depends on the
size distribution of the organisms at risk of entrainment. The State could
recommend 1.0-mm slot size as the maximum, but what if an entrainment
study shows that 2.0-mm would reduce entrainment to some acceptable
level, and reduce cost considerably?
13.107 Section 8.4.1 [of the Staff Report with SED] U.S. EPA Phase I Rule

The Staff Report with SED was revised to reflect this request.
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It should be clarified that this section refers to the "Clean Water Act
§316(b)" Phase I Rule.
13.108 Section 8.4.2 [of the Staff Report with SED] Surface and Subsurface
Considerations
"For example, construction may take two years, but the facility will be
operational for 30 years and the marine life mortality associated with the
construction of subsurface intakes will be for a short duration relative to
intake-related mortality that would occur at surface intakes as long as a
facility is operating."
This does not consider or mention the operation and maintenance
activities associated with subsurface intakes.
The Fukuoka desalination facility in Japan uses a subsurface intake that
has an area of 217,330 [square feet] (approximately five acres)
(proposed policy p. 57). The installation of this intake may have
substantially reduced or eliminated the potential for entrainment and
impingement, but installation of a similar intake in southern California
could permanently alter the seafloor habitat through changes in sediment
particle size, which could subsequently alter the benthic and epibenthic
community. This would affect production, yet this was not considered by
the State Board in their proposed policy. The five-acre intake at Fukuoka
can withdraw up to 13 million gallons per day (mgd). Therefore,
approximately 40 acres of seafloor would be required for a comparable
facility that could withdraw up to 100 mgd. For comparison, the size of the
intake riser at the Huntington Beach Generating Station is 336 [square
feet] (0.0077 acres).

Response

There are currently no studies that have looked at the change in species
abundance or composition after the installation of a subsurface
infiltration gallery. The San Diego County Water Authority (SDCWA
2009) investigated intake options for a desalination facility at Camp
Pendleton and reported a subsurface infiltration gallery between 18 and
55 acres would be needed to withdraw between 100 and 300 MGD.
They also reported that the benthic community would re-colonize the
sediment, but they had concerns that the sediment may not be
recolonized with a similar community if the sediment characteristics are
significantly changes. (SDCWA 2009) There have been reports of
benthic communities recolonizing after the construction of a subsurface
infiltration gallery. A recent article reported that the Fukuoka, Japan has
shown no need for maintenance since it started operating over 8 years
ago. The self-sustaining nature of the Fukuoka facility has been
attributed to tiny worms and other organisms in the seabed that eat
sediment, algae, and other material that could clog the intakes and
excrete new filter material. (Weiser 2014)
The regional water board will determine the best available site, design,
technology and mitigation measures feasible that in combination result
in the least amount of intake and mortality of all forms of marine life.
This analysis will include mortality of all forms of marine life associated
with a facility’s intake, discharge, and construction. To clarify, there may
be significant construction-related marine life mortality associated with
large subsurface infiltration galleries. The construction-related impacts
on marine life from other types of subsurface intakes will be minimal or
non-existent.

13.109 Section 8.4.3 [of the Staff Report with SED] Siting of Discharges

Roberts et al. (2012) states,
“Discharge sites with high ambient mixing and advection
(typical of exposed, open-ocean, collision-coastlines) are
"Discharge at sites with high advection and ambient mixing will increase
preferred, due to their greater ability to dilute and disperse the
dilution, and may be more protective of the surrounding environment.
discharge. Discharge sites with bathymetric depressions
Conversely, siting a brine discharge near a bathymetric depression can
(hollows) or barriers (offshore rocky outcrops) should be
result in the formation of a dense anoxic layer that smothers marine life
avoided with negatively buoyant discharges. Such sites have
on the sea floor (Roberts et al. 2012)"
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The potential for anoxia and smothering of marine life is unlikely and
overstated. Roberts et al. (2012) described the effects of the shoreline
discharge of a dense, undiluted concentrate discharge within a bay on
the Gulf Coast. They also stated: "Other far field bathymetric features to
be avoided for the siting of a negatively buoyant brine discharge are
bathymetric depressions (hollows). These are not generallv features
found along the exposed open coast of California, but can be common in
embayments, either from natural shoaling effects or from man-induced
activities such as the dredging of navigation channels and berthing
areas," and "This is unlikely to occur with a well-designed discharge
however." The precautionary inclusion of this information is appropriate,
including the statement: "Depending on the mixing rates with ambient
waters outside of the density layer, the dissolved oxygen (DO) supply to
the density layer may not meet the net oxygen demand of the benthic
fauna within the layer. In this case, DO will decrease over time and, if the
layer persists long enough, hypoxia or anoxia within the bottom layer can
produce lethal effects in the far field well away from the discharge."
However, the wording "smothers marine life on the sea floor'' was not
included in the original report. We recommend deleting the sentence that
begins with "Conversely,"

Response
an increased potential for accumulation resulting in degraded
water quality in the near-bottom.”
Even if there are generally no bathymetric depressions or barriers found
along the open coast of California, there may be opportunities to site
discharges in harbors or other embayments. Consequently, it is
important to consider these bathymetric conditions when siting a dense,
negatively buoyant brine discharge. This is of particular concern when
proposing to use an alternative brine disposal technology. Facilities that
commingle with adequate amounts of wastewater and dischargers
discharging through multiport diffusers may be able to discharge to
areas with bathymetric depressions or barriers (offshore rocky
outcrops) without resulting in hypoxic benthic conditions. However,
siting of any discharge should consider the benthic topography in the
area.

13.110 Sections 7.2 [of the Staff Report with SED] Marine Biodiversity and 8.4.5 Thank you for this comment. The Table C-3 was revised.
Sensitive Species and Habitats
Appendix C does not include any fish. Table C-3. Life History Information
for Selected California Marine Fishes repeats the information presented
in Table C-2. Life History Information for Selected California Marine
Invertebrates. This should be corrected.
13.111 In addition, the definition of sensitive species utilized in the SED is
The Staff Report with SED was revised based on the information
extremely narrow, without reference, and to the extent we can determine, provided and to include that sensitive species include those that are
incorrectly presented:
particularly sensitive to anthropogenic stressors. However, the
sentence, “The presence of sensitive species can be used as an
indicator of a healthy ecosystem and the absence may be an indicator
Section 7.2: "Some of the species in Appendix C may be sensitive
species, which are species that can only live in a narrow range of
of environmental changes,” is correct as stated.
environmental conditions. The presence of sensitive species can be used
as an indicator of a healthy ecosystem and the absence may be an
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indicator of environmental changes. The types of sensitive species will
vary among biogeographic regions in California and with habitats."
And later:
Section 8.4.5: "Sensitive species are organisms that can only survive
within a narrow range of environmental conditions. The absence of
sensitive species in an area can be used an indicator of pollution or
change from the 'natural' environmental conditions."
It appears that this definition was incorrectly quoted from an online
information source Biology Online
(http://www.biology-online.org/dictionary/Sensitive_species). This quote
is:
"Sensitive species
(Science: ecology, zoology) species that can only survive within a narrow
range of environmental conditions and whose disappearance from an
area is an index of pollution or other environmental change."
An essential difference here is that in the case of the source quote, it is
implied that the disappearance of a species previously known to occur in
an area is an indicator of impairment or change, not the mere absence of
any species designated as sensitive in an area. Still this definition of
sensitive species is too narrow.
13.112 The California Department of Fish and Wildlife maintains a list of "Special The Staff Report with SED was revised based on the information
Animals" with the California Natural Diversity Database (CNDDB;
provided.
http://www.dfg.ca.gov/biogeodata/cnddb/pdfs/spanimals.pdf). According
to the list "Special Animals" is a general term that refers to all of the taxa
the CNDDB is interested in tracking, regardless of their legal or protection
status. This list is also referred to as the list of "species at risk" or "special
status species". The Department of Fish and Game considers the taxa on
this list to be those of greatest conservation need.
The species on this list generally fall into one or more of the following
categories:
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-Officially listed or proposed for listing under the State and/or Federal
Endangered Species Acts.
-State or Federal candidate for possible listing.
-Taxa which meet the criteria for listing, even if not currently included on
any list, as described in Section 15380 of the California Environmental
Quality Act Guidelines.
-Taxa considered by the Department to be a Species of Special Concern
(SSC)
- Taxa that are biologically rare, very restricted in distribution, declining
throughout their range, or have critical, vulnerable stage in their life cycle
that warrants monitoring.
- There may be taxa that fall into this category but are not included on this
list because their status has not been called to our attention.
- Populations in California that may be on the periphery of a taxon's
range, but are threatened with extirpation in California."
Similar lists for plants are also available. This definition of "special" is
essentially equivalent to the more typically used term "sensitive" as
referenced in the SED. As can be seen above, inclusion on the list is
considerably more comprehensive than the definition presented in the
SED. Utilizing the absence of any sensitive species at a locale as an
indication of impairment at that location is not appropriate.
13.113 To address the several concerns we recommend that the paragraph
above from Section 7.2 [of the Staff Report with SED] be modified to:

The Staff Report with SED was revised based on the information
provided.

California's diverse habitats support complex ecosystems with high
species diversity. These biologically diverse species are extremely
valuable from an ecosystem standpoint as well as being a key contributor
to California's economy (discussed further in section 7.2.2). Life history
information for selected California marine species is provided in
Appendix C, which includes some sensitive species. Section 12
discusses state and federally listed threatened or endangered species
that are also of interest when siting and designing a desalination facility.
We also recommend that the sentences "Sensitive species are
organisms that can only survive within a narrow range of environmental
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conditions. The absence of sensitive species in an area can be used an
indicator of pollution or change from the 'natural' environmental
conditions" from Section 8.4.5 be deleted.
13.114 Section 8.4.6 [of the Staff Report with SED] Co-Location

Although existing data display that a small fraction of the entrained
organisms in cooling water intake systems survive; the previous
"The use of the power plant's cooling water discharge does not result in determination made in the OTC Policy presumes that the impact is
incremental marine life mortality because any organism in the cooling
substantial enough to warrant mitigation efforts under the conservative
water is presumably already dead due to the use of the water within the assumption that 100% of the entrained organisms do not survive. (U.S.
power plant."
EPA 2011; Pankratz 2004) The Staff Report with SED was revised to
indicate some studies show through-system survival, although survival
This is incorrect. Entrainment survival studies have demonstrated
is generally considered to be zero.
survival of ichthyoplankton, zooplankton, and phytoplankton after
passage through once-through cooling water systems (see
http://carlsbaddesaI.com/Websites/carlsbaddesal/images/eir/Tenera.pdf
). [note: incorrect link]
While survivaI of ichthyoplankton may be low, it is probably not 0%. In the
entrainment study for the Carlsbad Desalination Project, entrainment
survival ranged from 0% to 9%, and averaged 2.4%. At Scattergood
Generating Station, thermal/mechanical stresses due to passage through
the once- through cooling water system in winter resulted in an initial
survival of 91% and a latent survival of 67% for adults of the copepod
Acartia spp. (IRC 1981). In summer, survival of Acartia was 95%. We
recommend the following wording: "The use of the power plant's cooling
water discharge would result in some incremental marine life mortality
because some organisms survive transit through power plant cooling
water systems. The survival rate varies by organism type and species,
but ichthyoplankton survival is generally very low."

13.115 Section 8.4.8 [of the Staff Report with SED] Options

Co-location in the proposed Desalination Amendment and Staff Report
with SED is in reference to a desalination facility co-located with a
Option 3: "All other things being equal, locations where subsurface
power plant. The cooling water effluent could be used for a desalination
intakes are feasible would be considered the best because subsurface facility’s intake water as well as for brine dilutions. The Staff Report with
intakes do not impinge or entrain marine life. Desalination facilities could SED discusses the potential benefits of co-locating a desalination
be sited at locations where subsurface intakes are infeasible as long as facility with a power plant, but also recognizes that the availability of the
the regional water board determines it is otherwise the best site and in cooling water effluent will be significantly reduced or eliminated as
combination with the best design, technology and mitigation measures facilities come into compliance with the OTC Policy. The regional water
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results in the least amount of marine life intake and mortality"

board may make a Water Code section 13142.5(b) determination that
will conditionally permit any desalination facility that is co-located with a
This makes no mention of potential effects from brine discharge. While power plant so that when the cooling water effluent becomes
co-location may employ a surface intake, it could also result in increased unavailable, the desalination facility will need a new determination that
dilution with effluent streams (potentially from wastewater dischargers). is based on the operating conditions without the cooling water.
The policy presumes co-location is with power plants, but it could also
occur at wastewater treatment or reclamation facilities.
13.116 Section 8.5 [of the Staff Report with SED] Should the State Water Board The proposed Desalination Amendment defines mitigation as “the
provide direction in the Ocean Plan on mitigating for desalination-related replacement of all forms of marine life* or habitat that is lost due to the
impacts?
construction and operation of a desalination facility* after minimizing
intake and mortality of all forms of marine life* through best available
"Section 13142.5(b) (see section 8.1.1 of this staff report) requires an
site, design, and technology.” The proposed Desalination Amendment
owner or operator of a new or expanded facility to mitigate for all intake also requires that an owner or operator fully mitigates and uses the best
and mortality of marine life, including mortality associated with facility's available mitigation measures feasible* to minimize intake and mortality
construction, intakes, and discharges."
of all forms of marine life. Section 8.5 was clarified based on the
statutory language. The intent of the language in that paragraph is to
That is the State Board's interpretation of Section 13142.5(b), which
clarify that marine life mortality associated with facility’s construction,
requires using "feasible" measures to "minimize" and "mitigate". Section intakes, and discharges must be mitigated after the best available site,
13142.5(b) states:
design, and technology measures feasible are used.
"For each new or expanded coastal powerplant or other industrial
installation using seawater for cooling, heating, or industrial processing,
the best available site, design, technology, and mitigation measures
feasible shall be used to minimize the intake and mortality of all forms of
marine life."
The State Board should reference Section 13142.5(b) as it is written, not
according to its interpretation.
13.117 Section 8.5.1 [of the Staff Report with SED] Marine Life Mortality
Assessment

The language in the Staff Report with SED was revised to clarify that
AEL and FH methods convert the losses of eggs, larvae, and juveniles
into the number of equivalent adults or reproductive females based on
AEL and FH
natural mortality rates. These methods assess the losses from a
population standpoint rather than assessing the “value” of the losses
"AEL and FH place a higher value on larger and older fish because older from an ecosystem standpoint. Since the methods do not quantify the
individuals have lower mortality rates than younger fish and consequently full extent of the entrainment losses, they will underestimate the amount
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Response
of mitigation needed to fully mitigate for intake-related mortality.

This is poorly worded. AEL and FH do not "place values" on fish. They
convert the numbers of eggs and/or larvae into numbers of equivalent
adults or reproductive females. One of the advantages of AEL and FH is
putting larval loss estimates into the context of numbers of adult fish. The
end product can be the number of Age-1 equivalents, in which case the
entrainment of a five-year-old fish (for example only) could equal several
Age-1 equivalents. In contrast, entrainment of a 4-day-old larva could be
equivalent to 0.05 Age-1 equivalents. The general public could benefit
from knowing if the loss of several million larvae from a single species
was equal to two adult fish or 200,000 adult fish. We recommend
changing the wording to: "AEL and FH are commonly used to convert the
numbers of eggs and/or larvae into numbers of equivalent adults (AEL) or
the number of adult females whose reproductive output was eliminated
by entrainment (FH)."
"AEL and FH discount the importance of the younger, smaller fish from a
population standpoint and the methods do not assess the indirect
impacts of the entrained organisms."
See response above. We recommend deleting this sentence.
13.118 "The loss of younger, smaller fish may seem inconsequential from a
population standpoint because they have high natural mortality rates;
however, AEL and FH do not quantify the loss of organisms from an
ecosystem standpoint and how they"

The incomplete sentence was revised in the Staff Report with SED.

This incomplete sentence does not make sense. We recommend
deleting this sentence.
13.119 ETM/APF

Thank you for this minor correction. The Staff Report with SED was
revised accordingly.

"A key assumption in the APF method is that the production forgone for a
subset of species is a representative sample of all species present at that
location, even those that are not directly measured."
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This is not a key assumption of the APF. This is how APF has been
applied at power plant and desalination siting cases in California for the
past 10 years, but it is not part of the actual method. The APF used for
mitigation could be the highest value instead of the average. We
recommend revising this sentence to: "A key assumption in how the APF
method has been applied to date in California is that the production
forgone for a subset of species is a representative sample of all species
present at that location, even those that are not directly measured."
13.120 There is also no discussion regarding the type of habitat to be created.

The proposed Desalination Amendment allows for the expansion,
restoration, or creation of habitat and it is further discussed in section
"The creation of habitat benefits all species in the food web regardless of 8.5.2 of the Staff Report with SED. The sentence the commenter
whether or not they were assessed in the ETM/APF model."
referred to was revised to include restoration.
This statement uses the term "creation of habitat" instead of "restoration
of habitat", and the two are not the same. This could imply the State
Board will not consider the restoration of one acre to be equivalent to the
creation of one acre. Restoration of habitat also needs to consider the
organisms to be replaced. That is, restoration of wetlands will do little to
directly replace the loss of coastal fish taxa, such as anchovies and
croakers, but it will produce species such as gobies. It will also provide
additional out-of-kind benefits, such as improvements to water quality,
habitats for threatened and endangered species, and recreational
opportunities. We recommend changing "creation of habitat" to "creation
and restoration of habitat".

13.121 Section 8.5.1.2 [of the Staff Report with SED] Discharge-related Mortality Disagree. The justification is provided in section 8.5.1.2 of the Staff
Report with SED. The paragraph below the excerpt from the Staff
"To date, there is no empirical data showing the level of mortality caused Report with SED reads,
by multiport diffusers. Foster et al. (2013) hypothesized that the actual
“A potential way to address discharge-related mortality is to
level of mortality associated with multiport diffusers was very low, in part
require mitigation for all organisms within a specific isohaline
because the exposure time to organisms was very low However, until
(e.g. the area that exceeds some level above natural
additional data is available, we assume that larvae in 23 percent of the
background salinity). Organisms within a certain distance of the
total entrained volume of diffuser dilution water are killed by exposure to
discharge will simultaneously be exposed to shearing stresses
lethal turbulence. The actual percentage of killed organisms will likely
(when multiport diffusers are used) and toxic water conditions
change as more desalination facilities are built and more studies emerge.
due to high salinity concentrations and/or other chemical
Future revisions or updates to the Ocean Plan may reflect additional data
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that becomes available."
The State Board has no data on discharge-related mortality, but is
assuming 23 percent mortality based on Foster et al. (2013). See Philip J.
Roberts' comments on the Tenera report (in Foster et al. [2013]):
- Only 23-38% of the larvae in this water would likely be affected and only
for short times;
- Although the exit velocity in the jets is quite high, this velocity attenuates
rapidly with distance from the diffuser to near background level within a
few meters.
- Any larvae entrained into the jets will travel along the jet axis and
eventually be expelled; at most, they will be exposed to high turbulence
levels for tens of seconds. Most larvae will only be exposed to low
turbulence levels. The smallest scales of this turbulence are generally
smaller than the smallest organisms, suggesting little effect.
- These have been extensively monitored, and show little environmental
impact within a few tens of meters from the diffuser. It is not clear why
Tenera did not include actual experience with brine diffusers in their
report
- While it is true that some damage to larvae may occur due to turbulence
in the diffuser jets, it is probable that only a small fraction of those
entrained will be subject to damaging levels and for durations long
enough to cause significant impact

Response
constituents in the discharge. However, the volume of water
susceptible to high shear stress should always be less than the
volume of water where salinity exceeds 2.0 ppt above natural
background salinity for undiluted brine discharges. Thus,
shearing-related mortality would only occur within the area that
exceeds 2.0 ppt above natural background salinity, and
mitigating an area equivalent to the area that exceeds 2.0 ppt
above natural background salinity would also compensate for
shearing-related mortality.”

The receiving water limitation for salinity in chapter III.L.3 was
developed using the data from Roberts et al. (2012). The brine mixing
zone is the area where the salinity will exceed 2.0 parts per thousand
above natural background salinity, or the concentration of salinity
approved as part of an alternative receiving water limitation, and the
brine mixing zone must not exceed 100 meters (328 feet) laterally from
the points of discharge and throughout the water column. The brine
mixing zone is an allocated area where there may be toxic effects on
marine life due to elevated salinity. To estimate discharge-related
mortality, one could conservatively assume 100 percent mortality of
organisms within the brine mixing zone. One of the reasons discharging
through diffusers is the technology preferred after commingling brine
with wastewater is because any shearing-related mortality is presumed
to occur within the brine mixing zone, which is already an allocated area
where there may be toxic effects on marine life due to elevated salinity.
In the absence of reliable estimates of potential mortality associated with Any shearing-related mortality is expected to occur within an area that is
diffuser discharges, the State Board should not impose their "best guess" already assumed to have mortality associated with elevated salinity.
as a regulatory requirement. If the State Board is requiring studies to
The Staff Report with SED was revised to include that,
determine entrainment estimates, then it should require some
“Diluted brine discharges like discharges from flow
scientifically valid estimate of discharge-related mortality in lieu of the
augmentation systems and commingled discharges will have to
2.0-ppt area/volume estimation.
use other methods for estimating discharge-related mortality. If
the brine is adequately diluted, there will be no osmotic-related
mortality but there may be shearing related mortality. The
shearing mortality will be related to the velocity at which the
effluent is discharged. Modeling and additional studies may
need to be done in order to estimate shearing related mortality
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Response
from diluted brine discharge systems. In some instances, the
diluted discharged may be passively discharged; however if
there is any turbulent mixing, an owner or operator will need to
estimate the mortality associated with brine discharge.
“For commingled discharges, there may be shearing that
occurs as the result of the wastewater being discharged
through diffusers. Historically, a wastewater treatment plant
has not been required to mitigate for this shearing related
mortality. It is not the intention of the proposed Desalination
Amendment to make the wastewater treatment plants mitigate
for the shearing related mortality from their existing effluent
volume. However, if an owner or operator of a desalination
facility plans to commingle their brine with a wastewater
treatment plant, they will need to estimate the shearing
mortality from the addition of the brine. For example, if a
wastewater treatment plant discharged 250 MGD of treated
effluent and a desalination facility is planning on adding 50
MGD to the effluent, the owner or operator of the desalination
facility would be responsible for estimating and mitigating for
shearing mortality from the added 50 MGD.”
The proposed Desalination Amendment requires an owner or operator
to estimate marine life mortality associated with their discharge and
clearly states that,
“The report shall use any acceptable approach[emphasis
added] approved by the regional water board for evaluating
mortality that occurs due to shearing stress resulting from the
facility’s discharge, including any incremental increase in
mortality resulting from a commingled discharge.” chapter
III.L.2.e.(1)(b).

13.122 "However, the volume of water susceptible to high shear stress should
always be less than the volume of water where salinity exceeds 2.0 ppt
above natural background salinity. Thus, shearing-related mortality
would only occur within the area that exceeds 2.0 ppt above natural
background salinity, and mitigating an area equivalent to the area that

Please to response to comment 13.121.
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exceeds 2.0 ppt above natural background salinity would also
compensate for shearing-related mortality"
There is no reference or justification for the 2 ppt assertion. If the State
Board does not have a scientific basis for this requirement, then it should
be included in study requirements of the facility owner/operator.
13.123 Section 8.5.2.2 [of the Staff Report with SED] Discharge-related Mortality Section 8.5.2.2 does not exist in the Staff Report with SED.
Diffuser-related mortality is discussed in Section 8.5.1.2 titled
See response to Section 8.5.1.2. The comparison of larval mortality
Diffuser-Related Mortality. In-plant dilution is a broad term that includes
potential within a diffuser plume to a mortality assessment of 100% for any type of dilution of brine that occurs at a facility or prior to brine being
water used for in-plant dilution was not included in this section of the
discharged into the ocean. Staff Report with SED distinguished flow
SED.
augmentation is a form of in-plant dilution that occurs when a
desalination facility withdraws additional source water for the specific
purpose of diluting brine prior to discharge. Mortality associated with
flow augmentation, as it is discussed in general terms in section 8.6.2.3.
“flow augmentation can successfully lower salinity of the brine
prior to discharge and may be protective of organisms living at
desalination outfalls. However, if the increased flows come
from surface water intakes, increases in intake mortality may
offset any benefit from reduced discharge mortality. Thus, any
assessments of flow augmentation systems should include a
whole-system estimate (intakes, water conveyance,
augmented impacts, and ultimate disposal) of the intake and
mortality of marine life.”
As stated in sections 8.5.1.2 and 8.6.2.3 of the Staff Report with SED,
there are not a lot of data that have examined mortality associated with
diffusers or flow augmentation systems. A report was submitted to the
State Water Board in 2013 (Wasyl and Jenkins 2013) and then revised
and resubmitted as Jenkins et al. (2014) that purported to compare
mortality associated with diffusers and mortality associated with flow
augmentation systems using Archimedes screw pumps. The report is
provided in Poseidon Water LLC’s comment letter submitted to the
State Water Board on August 19, 2014. Please see response to
comment 15.20 regarding our response to the report.
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Since there is a lack of data available to compare the methods, the
proposed Desalination Amendment requires an owner or operator
proposing to use an alternative discharge technology to conduct studies
to demonstrate to the regional water board that the alternative
technology provides a comparable level of protection as wastewater
dilution if wastewater is available, or multiport diffusers if wastewater is
unavailable.

13.124 Section 8.5.4 [of the Staff Report with SED] Adding Certainty to Mitigation Please see response to comment 21.90 for why a 95 percent
Projects
confidence level is required.
Care should be taken when analyzing entrainment/source water data.
We recommend deleting the requirement for analysis of confidence
intervals. There are several other important steps to consider before
reaching this step, such as: which species to analyze, how source waters
will be calculated, how larval duration will be calculated, etc. In addition,
there are questions to ask when applying APF estimates to a mitigation
project, including the compatibility of habitat types.
13.125 Section 8.5.6 [of the Staff Report with SED] Options
"Because it does not provide a consistent statewide approach for
minimizing intake and mortality of marine life, protecting water quality,
and related beneficial uses of ocean waters."

Comment noted. The sentence was revised in the Staff Report with
SED to, “Option 1 does not provide a consistent statewide approach for
minimizing intake and mortality of marine life, protecting water quality,
and related beneficial uses of ocean waters."

This sentence is incomplete.
13.126 "Intake-related impacts would be assessed using an ETM/APF approach Please see response to comment 21.90 for why a 95 percent
and the final APF would be calculated using a 90 percent confidence
confidence level is required.
level. Although a 90th percentile confidence interval may appear to
require a very high level of statistical certainty, the confidence level is less
than other types of current Board requirements (e.g. lnstream Flow
Policy, cleanup standards). In practice, the amount of additional acreage
needed for a 90th percentile confidence level is relatively low in
comparison to the total size of a mitigation project."
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In 2011, Dr. Peter Raimondi prepared a report for the CEC entitled
"Variation in Entrainment Impact Estimations Based on Different
Measures of Acceptable Uuncertainty", available online at:
http://www.energy.ca.gov/2011publications/CEC-500-2011-020/CEC-50
0-2011-020.pdf. In this report, he illustrates several examples of using
different confidence intervals in calculating restoration. Based on the
examples provided in that report, if the 90% confidence interval was used
instead of the mean (50%) confidence interval (note: these numbers are
estimated because raw data were not included, only illustrations),
estimated mitigation projects could potentially triple in size. While this is
dependent on the use of mean density versus species-specific density,
and mean larval duration versus species-specific larval duration,
mitigation may not always be "relatively low". Statistical outliers
(anomalous data points) can greatly affect the confidence intervals. We
recommend deleting references to the 90 percent confidence interval.
13.127 "Discharge-related impacts would be estimated by determining the area See response to 13.121.
or volume in which salinity exceeds 2.0 ppt above natural background
salinity (or an alternative facility-specific alternative receiving water
limit)."
As stated before, there is no basis for the 2.0 ppt limit.
13.128 Section 8.6.2.2.1 [of the Staff Report with SED] Marine Life Entrainment Low velocity multiport diffusers will not adequately mix the brine in the
at Multiport Diffusers
receiving waters (even with additional ports and a larger mixing zone)
because diffusers are designed to maximize turbulent mixing to rapidly
"Multiport diffusers are designed to increase turbulent mixing (Roberts et dilute the brine to prevent the formation of dense negatively-buoyant
al. 1997) and as a result, organisms that are entrained into the brine
plume settling on the sea floor. If the brine is discharged through a
discharge may experience high levels of shear stress for short durations, low-velocity multiport diffuser, the slow release of a discharge will
which is thought to cause some mortality."
instead allow the brine to settle on the seafloor and prevent rapid
dilution.
The State Board is considering high-velocity multiport diffusers to
“[Regarding] “low” velocity diffusers, there does not appear to
facilitate mixing and dispersion. However, if shear stress is such an issue,
be information available for the use of low velocity diffusers for
why not consider low-velocity multiport diffusers that would minimize
the discharge of undiluted, negatively buoyant plumes. Since
shear stress and still provide mixing? It would require more ports and a
diffusers are designed to be turbulent to facilitate mixing and
larger area, but why limit the discussion?
dilution, lower velocities would presumably reduce efficiency.
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Lower velocity discharges are utilized to discharge brine that
has been diluted prior to discharge. As indicated in the SED,
discharge of undiluted brine into the ocean in the absence of
turbulent mixing could result in the formation of a dense saline
field near bottom and “downhill” of the discharge location.”
(pers comm. Davis Villas from MBC Analytical)
Furthermore, the proposed Desalination Amendment provides an
owner or operator with the opportunity to use an alternative discharge
method they demonstrate to the regional water board that the
technology provides a comparable level of protection as wastewater
dilution if wastewater is available, or multiport diffusers if wastewater is
unavailable. This provision allows for technological innovations in the
field.

13.129 Section 8.7.1 [of the Staff Report with SED] Background: Effects of Saline Comment noted.
Discharges on the Marine Environment.
In reference to Roberts et al. (2012), the SED states "that the Panel
reviewed scientific literature that addressed impacts of elevated salinity
on marine organisms and found that most marine organisms started to
show signs of stress when salinity was elevated by 2 to 3 ppt...". This is
an overstatement of the Panel's conclusions which is worded as "
...based on existing information, a salinity increase of no more than 2 to 3
ppt in the receiving waters around the discharge appears to be protective
of marine biota".
13.130 8.7.2 [of the Staff Report with SED] Natural Background Salinity

Natural background salinity should be measured at the proposed
discharge location and depth of the discharge prior to commencing
"Natural background salinity should be evaluated for each facility by
brine discharge. The proposed desalination Amendment also requires
averaging historical salinity data at the proposed facility location from at that facilities establish a reference location with similar natural
least 20 years prior. When historical data are not available, natural
background salinity to be used for comparison in ongoing monitoring of
background salinity should be determined by measuring salinity at the
brine discharges.
depth of the proposed discharge for several years at relatively high
frequency. Background salinity should be determined prior to discharging As mentioned in response to comment 6.9 the definition of natural
brine in order to best establish natural conditions."
background salinity was revised so that natural background salinity will
be based on the mean monthly natural salinity for an area at the depth
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If "natural background salinity" is to be measured, it should be measured
at the location and depth of the proposed discharge. We would also
suggest that the salinity of a reference location of similar depth and
bathymetric characteristics be established outside of the area of potential
influence of the discharge to determine similarity of salinity characteristics
for comparison after initiation of discharge. A 20-year data set of salinity
at depth at the discharge location is not practical. Instead we suggest that
long-term data be acquired from the nearest location(s) where the bottom
salinity data is available for the period required. The Shore Station
Program (http://shorestation.ucsd.edu/) would be a suggestion for one
source of data, but there are others. Intensive sampling over a relatively
short period of time of at least one year is sufficient to make meaningful
comparisons of local salinity characteristic to those at established
monitoring stations.

of the proposed discharge. The receiving water limitation for salinity will
be based on 2 ppt above the historical average (or 3-year average when
historical data are unavailable) salinity for a given month.

The requirements to establish natural background salinity are there to
capture environmental variability. Salinity will vary monthly based on
precipitation, storm water runoff, and influxes from other freshwater
sources. California is also subject to long-lived changes in
oceanographic conditions like El Nino, La Nina, and the Pacific Decadal
Oscillation that make it sensible to collect more than one year of salinity
data. We disagree that a 20 year data set is impractical based on the
availability of salinity data in California’s coastal waters. There are many
organizations that have historical salinity data available (e.g. CalCOFI,
NOAA) going back for decades and often the data are free. In the event
historical data are not available for a site, three years of weekly salinity
We recommend that the paragraph be reworded: "Natural background samples will capture the seasonal and inter-annual variations.
salinity should be evaluated for each facility by averaging historical
Furthermore, since the receiving water limitation for salinity will be
salinity data from the nearest available source of long-term salinity data based on the mean monthly average, it is important to have a strong
(preferably 20 years prior). High frequency salinity testing at the
data set. Monthly samples for three years would mean the historical
proposed location and depth of the discharge, and at a nearby reference average would be based on three data points. Weekly samples will
site expected to be outside of the area of influence of the proposed
mean the monthly average will be based on at least 12 data points.
discharge, should occur over a one-year period. Comparison of this data Furthermore, since the definition of salinity was revised to no longer
between sites and to the historical data source will allow for the
require grab samples for total dissolved solids analysis, and alternative
determination of natural background salinity in the project area and
methods for measuring salinity like an in situ electrical conductivity
establish a site for later comparison and determination of naturally
probe can be used, cost should not make these requirements
occurring variability."
impractical.
13.131 Section 8.7.5 [of the Staff Report with SED] Options

Comment noted. The Staff Report with SED was revised accordingly.

"Using laboratory or farm raised animals increases the accuracy and
reproducibility of the studies. Wild-caught species will have different
levels of physical fitness, which can result in inconsistencies in the toxicity
test results. If toxicity tests are run on wild species any differences
detected may be a result of environmental variability and not actual
differences. There is a high probability toxicity studies on wild caught
species will result in inconclusive results."
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We note that one of the species required for toxicity testing (giant kelp [M.
pyrifera]) is presently not raised in a lab due to its size. Instead, giant kelp
is harvested by individuals with proper permits, and sold to laboratories
for testing. Our ELAP-certified laboratory runs toxicity tests on this
species on a regular basis. It should be clarified that giant kelp can be
"wild caught". We recommend adding the sentence: "When possible,
toxicity test organisms should be laboratory- or farm-raised; however,
these organisms may not always be available."
13.132 There is an inconsistency to the approach to defining the maximum
Disagree. Please see response to comment 13.154.
salinity limits in these options. Options 2, 3, and 4 utilize a maximum
salinity limit of 2 ppt at the edge of the ZID, while Option 5 references a
limit 3 ppt as being protective. Option 6 includes a reference to a range of
1.7 to 3 ppt, again stating the 3 ppt limit would be protective based on the
Expert Review Panel. Since the limit of 3 ppt is justified as being
protective for some of the options it is suggested that the 3 ppt limit be
accepted for all options.
We recommend that the limit of 3 ppt be utilized for all options.
13.133 Section 12.1.4 [of the Staff Report with SED] Biological Resources

The types of organisms, numbers of organisms, area or type of habitat
that could be affected during construction, operation, and maintenance
"Surface and Subsurface intake construction related impacts are
of a subsurface intake system are described in Section 7, Environment
compared in section 8.4.2 describing that although subsurface intakes Setting and Appendix III of the Staff Report with SED. To view more
could potentially have more construction related impacts, the
detailed analysis of the type of organisms or habitats that could be
construction period is much shorter and much less severe to the long
affected, the CEQA documentation on site-specific desalination
term operation impacts caused by surface water intakes."
facilities should be viewed. Furthermore, the types of organisms,
numbers of organisms, and area or type of habitat that could be affected
The State Board never describes (even conceptually) the types of
during construction, operation, and maintenance of a subsurface intake
organisms, numbers of organisms, area or type of habitat that could be system will be evaluated through a project’s EIR and this information
affected during construction, operation, and maintenance of a subsurface will also be provided to the regional water boards when making the
intake system.
Water Code section 13142.5(b) determination.

13.134 "Although the analysis for the four facilities described above results in few
significant impacts, it is unlikely that all future facilities would result in
similar impacts to biological resources for the following reasons. The
abundance and distribution of state and federally listed marine and

The purpose of section 12 of the Staff Report with SED was to review
existing CEQA documentation for existing desalination facilities and to
assess the potential construction and operational impacts that can be
foreseen with future desalination facilities. Although the Cumulative
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terrestrial threatened and endangered species vary significantly
throughout the coast. Further, critical habitat designated for federally
listed species and Essential Fish Habitat designated for fisheries
management encompass significant portions of California's nearshore
marine waters. In addition, entrainment studies conducted for the
Huntington Beach and Marin facilities indicated that fish and
invertebrates are entrained by surface water intakes. While these studies
concluded that the observed entrainment would have a less than
significant impact, it cannot be concluded that all future facilities will also
result in no impact on the sustainability of local species, or the recovery
and propagation of state and federally listed species. Further, the limited
research conducted by the four proponents considered in this analysis
did not attempt to evaluate potential impacts to the food web."

Impacts Study performed by AES presents data on impingement and
entrainment impacts by coastal power plant along the California
coastline, the purpose of section 12 is to assess potential impacts
associated with the construction and operation of a desalination facility.
The Cumulative Impacts Study can be added to the administrative
record if provided.

The State Board should consider the results of the Cumulative Impacts
Study prepared as a Conditions of Certification for the AES HBGS Retool
Project (MBC and Tenera 2005). The Cumulative Impacts Study
analyzed impingement and entrainment impacts from the coastal power
plants in southern California. The cumulative mortality due to entrainment
ranged between 0 and 2% depending on location and larval duration. It
should be noted that the estimates were calculated using the maximum
permitted flow volumes of 13 power plants. Due to facility retirement
(Long Beach, South Bay, and San Onofre) and repowering projects (EI
Segundo 1&2, Haynes 3-6), the flow volume has likely been reduced by
40%. In addition, the effects from some of the projects (San Onofre and
Huntington Beach 3&4) were mitigated with agency oversight.
13.135 Based on the information presented by the State Board, and on our
extensive studies with California's nearshore marine biological
communities, surface intakes (if properly sited, constructed, and
maintained) could minimize environmental impacts without large-scale,
long--term impacts to biological communities associated with the seafloor
and/or beaches. Without an example of what a likely or preferred
subsurface intake would look like, the most likely comparison is that of the
Fukuoka plant in Japan; a similar intake would alter 40 acres of seafloor
to withdraw 100 mgd. The SED did not provide an estimate of the area of
seafloor disturbed due to construction of wedgewire; however, we can

The Staff Report with SED describes the construction and operational
impacts of both surface and subsurface intakes in section 8.3 and 8.4.2.
Surface intake construction impacts can be minimized or avoided by
proper siting of the intake pipe and per the use of existing intake
infrastructure. However, overall operational impacts of surface intakes
are significantly higher compared to subsurface intakes. This is
because the duration of construction is relatively small in relation to the
life of a project. The construction may take a couple years, but the
facility will be operational for 30 years. The marine life mortality
associated with the construction of subsurface intakes will be for a short
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only conclude it would be much less. For example, it was estimated that duration relative to intake-related mortality that would occur at surface
20 wedgewire screens would be required for approximately 500 mgd of intakes as long as a facility is operating.
cooling water at the AES Huntington Beach Generating Station (EPRI
2008). Each screen would be supported to the cooling water pipe by a
7-foot-diameter riser. Even if there were still 20 screens for a 100-mgd
desalination facility, the footprint of the risers would only be about 770
[square feet] (or about 1.8 acres). Assuming a linear reduction between
intake flow and screen area, the estimated footprint would be one-fifth of
that, or 0.35 acres (more than 110 times smaller than the area required
for a subsurface intake).
13.136 L.2.5.b.(2). [of the proposed Desalination Amendment] " ... that avoid Please see responses to comments 13.83-13.85.
impacts to sensitive habitats and sensitive species." The definition of
sensitive habitats includes "market squid nurseries". Market squid spawn
in waters from 3 to 180 m deep, but primarily at 15m (MBC 1986). The
definition of market squid nursery has been misconstrued and is incorrect
(see comments above to Section 7.2.2). Squid do not necessarily return
to the same areas to spawn. The way nursery is defined, any place where
squid spawn could be classified as a nursery. We recommend deleting
references to market squid nurseries and their designation as a special
habitat.
13.137 L.2.d.1.(a).i [of the proposed Desalination Amendment] In the
consideration of criteria for determining feasibility of subsurface intakes,
we would recommend the following additions: source water quality,
impacts to benthic and epibenthic communities, habitat replacement, and
littoral cell characteristics.

While source water quality is a concern for an owner or operator of a
desalination facility, subsurface intakes typically have better source
water quality since the sediment acts as a natural barrier or filter.
(Missimer et al. 2013) Some areas, particularly near freshwater
sources, may have higher concentrations of iron or manganese, or
other source water quality issues; however, these issues are not
restricted to subsurface intakes and there are a wide variety of
treatment methods available. Source water quality should not be a
factor to determine whether a subsurface intake is feasible.
Impacts to benthic and epibenthic communities will be taken into
consideration when determining the best available site feasible, but will
not necessarily be used in determining subsurface feasibility. Impacts to
benthic and epibenthic communities will also be considered for surface
water intakes.
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Habitat replacement will be addressed through the best available
mitigation measures feasible after the best available site, design, and
technology feasible are used.

13.138 L.2.d.1.(c).ii [of the proposed Desalination Amendment] It is unclear
why the State Board is picking a slot size but has not yet presented any
data on effectiveness of slot sizes (which will vary by location, season,
etc.). The State Board should consider the trade-offs between slot size
and affected habitat. For instance, for any given intake, reducing the slot
size will require an increase in the surface area to maintain a low
through-screen velocity (i.e., narrower slots require more surface area to
achieve the same through-screen velocity). Therefore, there would be an
incremental amount of seafloor habitat affected by requiring a smaller slot
compared to a larger slot. Because the flow requirements (and marine life
affected) will vary from site to site, the State Board should not require any
particular slot size.
13.139 L.2.d.1.(c).iii [of the proposed Desalination Amendment] "An owner or
operator may use an alternative method of preventing entrainment so
long as the alternative method provides equivalent protection of eggs,
larvae, and juvenile organisms as is provided by ...." This should be
limited to fish, not all marine organisms. Otherwise, this would
encompass all plankton. The requirement for 36 consecutive months of
data is also excessive. The use of the ETM model accounts for
year-to-year variability in larval densities.

Littoral cell characteristics are already addressed by other factors on
the list such as geotechnical data, hydrogeology, benthic topography,
oceanographic conditions, etc.
Please see response to comment 15.4.

Water Code section 13142.5(b) requires consideration of all forms of
marine life. An owner or operator applying for an alternative receiving
water limitation for salinity must demonstrate that the alternative
technology provides equivalent protection as a screen with a 1.0 mm
slot size or mesh size. Existing entrainment data for 1.0 mm slot size
screens show that almost all organisms smaller than 1.0 mm will pass
through the screen (see section 8.3.1.2.3 of the Staff Report with SED).
Other studies have shown screens do not effectively exclude
ichthyoplankton of some species until they are 25 mm long. (Tenera et
al. 2013b) One could conservatively assume that 100 percent or eggs,
larval, and juvenile organisms smaller than 25 or 30 mm are entrained
and perish. An owner or operator may not have to count and compare
mortality of individual microplankton if this assumption is valid. The
regional water board can consider this assumption when reviewing and
approving a study proposal that compares an alternative intake
technology to a screen with a 1.0 mm slot size or mesh size.
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Please see response to comment 15.5 regarding the 36 month
requirement.

13.140 L.2.d.1.(d) [of the proposed Desalination Amendment] The justification Please see response to comment 27.2.
for a through-screen velocity of 0.5 fps is not clear (see comments to
Section 8.3).
13.141 L.2.d.2.(b) [of the proposed Desalination Amendment] Multiport
diffusers are to be engineered to "maximize dilution... and minimize
marine life mortality." However, based on the information presented, the
maximum dilution occurs at high jet velocity, which increases mortality.

Chapter III.L.2.d.(2) includes “Considerations [emphasis added] for
Brine Discharge Technology,” which included factors to consider when
making the Water Code section 13142.5(b) determination. There are
some potential mortality tradeoffs in chapter III.L.2.d.(2)(b). For
example, maximizing dilution may result in an increase in shearing
related mortality, but it will also minimize the area of impact due to
elevated salinity. Whereas reducing diffuser velocity may reduce
shearing-related mortality, it may increase the area of impact due to
elevated salinity. The intent of chapter III.L.2.d.(2)(b) is to come up with
the best available multiport diffuser design feasible to minimize marine
life mortality.

13.142 L.2.d.2.(c) [of the proposed Desalination Amendment] The term "marine The proposed Desalination Amendment language was revised to read
life" is used in this section, and is not defined.
“all forms of marine life” to be in line with the language in Water Code
section 13142.5(b). A definition of “all forms of marine life” was added
and is defined as including all life stages of all marine species.
13.143 L.2.d.2.(d) [of the proposed Desalination Amendment] The policy
requires evaluation of "all of the individual and cumulative effects of the
proposed alternative discharge method on marine life mortality, including
(Where applicable); intake-related entrainment, osmotic stress,
turbulence that occurs during water conveyance and mixing, and
shearing stress at the point of discharge." Note that it may not be possible
to parse out the contribution of different stresses to organism death. If we
collected plankton in the field, how would one identify if the organism died
from osmotic stress, turbulence during mixing, or shear stress? We
recommend deleting the reference to individual effects.

The intent of this section is so than an owner or operator electing to
apply to use an alternative brine disposal technology will measure
“whole system” mortality. Systems like flow augmentation systems can
be used to dilute brine, but they intake additional water to do so and
there will be marine life mortality associated with the intake of that
water. Chapter III.L.2.d.(2)(d) requires that the comparison of discharge
technologies include mortality of organisms throughout the system
including: mortality of organisms in the intake water if that water is being
expressly used for dilution, mortality of organisms while being conveyed
and mixed with brine (if there are live organisms in the dilution water),
and mortality that occurs as the brine/ commingled effluent is
discharged. If there are live organisms in the dilution water, the study
does not necessarily have to determine whether an organism dies from
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osmotic shock in the brine mixing process or from turbulence during
water conveyance, but they must evaluate though-system mortality.

13.144 L.2.d.2.(e).iv [of the proposed Desalination Amendment] This process
was not discussed in the Staff Report/SED. The option recommended by
Staff allows for flexibility in design-based and site-specific constraints. If
mitigation is based on flow augmentation, discharge impacts should be
properly offset.

Chapter III. L.2.d.2.(e).iv was not discussed in the staff report because
the intent of the language is clear in the proposed Desalination
Amendment. If an owner or operator does not demonstrate to the
satisfaction of the regional water board that an alternative brine disposal
technology like flow augmentation provides equivalent protection as
commingling brine or diffusers, an owner or operator must upgrade their
discharge technology. As stated in chapter III.L.2.e, mitigation is
considered after minimizing intake and mortality of all forms of marine
life through the best available site, best available design, and best
available technology measures feasible. Mitigation should not be used
as a tool to compensate for inferior intake or discharge technologies
when other technologies are feasible.

13.145 L.2.e.(1).a [of the proposed Desalination Amendment] Thirty-six months Please see response to comment 15.5 regarding the study duration,
is excessive for an entrainment study. The use of the ETM model
response to comment 15.48 regarding the 200 micron requirement, and
accounts for year-to-year variability in larval densities. A study period of 21.90 regarding the use of a 95 percent confidence level.
12 to 24 months would be sufficient. The use of 200-micron mesh for "a
broader characterization" is also excessive and this requirement should
be deleted. The State Board staff attempted to include this into the
Once-through Cooling Water Policy. We also recommend deleting
references to the use of the 90 percent confidence interval (CI).
13.146 L.2.e.(1).b [of the proposed Desalination Amendment] This section sets Please see response to comment 13.154.
a salinity threshold of +2 ppt above background salinity. However,
Roberts et al. (2013) recommended an increase of "no more than 2 to 3
ppt". This section requires use of "any acceptable approach for
evaluating mortality that occurs due to shearing stress resulting from the
facility's discharge" (?).
We recommend that the limit of 3 ppt be utilized.
13.147 L.2.e.3.b.ii [of the proposed Desalination Amendment] "The owner or
operator shall do modeling to evaluate the areal extent of the mitigation
project's production area* to confirm that it overlaps the facility's source
water body.* Impacts on the mitigation project due to entrainment by the

Please see response to comment 15.8 regarding mitigation and
mitigation ratios and a discussion and definition of production area from
a mitigation project overlapping the source water body. There are a
number of methods an owner or operator could use to determine
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facility must be offset by adding compensatory acreage to the mitigation whether the production area from a mitigation project overlaps with the
project."
source water body, and to the extent of the overlap. Since Water Code
section 13142.5(b) requires mitigation measures for all forms of marine
This language should be deleted. Here the State Board is (1) requiring life, it includes any organisms that are entrained in the surface intake,
evaluation of the mitigation project's "production area", (2) requiring this regardless of whether they originated from the mitigation project. There
area to overlap the source water body, and then (3) penalizing a facility is no penalty associated with this requirement, only mitigation for
for subsequent entrainment impacts. The alongshore length of the source impacts. The goal for an owner or operator should be to attempt to
water at the HBGS (for one species) extended about 85 km (53 miles). locate the mitigation project so the production area overlaps with the
First, the term "production area" is not defined.
source water body, but not so close that all of the productivity is
re-entrained. Another advantage to using subsurface intakes is that the
mitigation project for any mitigation required for discharge or
construction-related impacts can be sited without the concern of
re-entraining organisms.
While it is true that ocean currents are complex, in the past 10 to 20
years there has been extensive research in the area of ocean models
that can be used to accurately predict larval dispersion. One of the most
commonly used models is the Regional Ocean Modeling System
(ROMS), a free platform developed and maintained by researchers at
Rutgers University. (Song et al. 1994) This model has been used in
California with oceanographic data obtained by the California Oceanic
Cooperative Fisheries Investigations (CalCOFI) to better understand
the spatial and temporal dynamics of larval dispersal. (Mitarai et al.
2008) Oceanographic data has been collected throughout the California
coastline for years by CalCOFI, the Partnership for Interdisciplinary
Studies of Coastal Oceans (PISCO), and other ocean observatories.
Researchers at the University of California, Los Angeles have further
developed of ROMS to include new features and conducted many
studies specific to the coastal California current system
(http://web.atmos.ucla.edu/roms/Welcome.html). These data can be
used in models to evaluate larval movement in the nearshore
environments.
Modeling larval dispersal has been, and continues to be, an important
area of research as it can be applied to studies on population ecology,
predicting climate change effects, invasive species origin and
movement, fisheries management, and management and success
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evaluations of marine protected areas. (Levin 2006) A quick literature
search produces thousands of peer-reviewed scientific articles with
advances in this field, including a new model that predicts dispersal of
clam larvae (Bidegain et al, 2013), a three-dimensional biophysical
model for Southern California Bight (Simons et al. 2013), and study that
incorporates habitat-specificity to evaluate larval dispersal in the Gulf of
California. (Anadon et al. 2013) This literature search was by no means
exhaustive, but illustrates the point that larval dispersal modeling
methods have significantly improved over the last decade.

13.148 Second, if the source water overlaps with the area that larvae from the Please see response to comment 13.147.
mitigation site are ultimately transported to, the owner/operator should
not be penalized for potential entrainment This could be a never-ending
cycle of penalization, as some percentage from each incremental offset
could be entrained. It is not possible to determine where the true source
of larvae are - for facilities on the open coast, the calculation of larval
duration (the period of time larvae are exposed to entrainment) used in
conjunction with ocean current data allow the determination of a length
the larvae could have traveled. However, due to the complexity of ocean
currents, the confidence in determining an actual source "point" would be
low. Recently, high-frequency radar (CODAR) has been used to measure
surface currents during source water studies, but we have not seen any
data regarding the accuracy of this method. CODAR data may not be
available for some areas of California. In addition, at HBGS a large
fraction of the larvae entrained may not have originated in the nearshore
waters, but instead were likely exported out of bays, estuaries, and
harbors, and their point of origin could not be determined.
The goal of the mitigation project should be to create habitat sufficient to
offset losses due to entrainment; the discharger should not be liable for
what happens to larvae produced from the mitigation site. The State
Board should also allow some flexibility in determining the best methods
for determination of source waters.
13.149 "The regional boards may require additional habitat be mitigated to
Please see response to comment 15.48.
compensate for the annual entrainment of organisms between 200 and
335 microns." This sentence should be deleted. In Section 8.5.1.1 of the
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Staff Report, the use of ETM/APF is required because:
- It compensates for all entrained species and not just commercially
valuable fish taxa,
- Requires less life history data for species compared to other methods
(e.g., AEL and FH),
- Utilizes representative species that can be used as proxy species for
rare, threatened, or endangered species, which may be challenging to
acquire adequate data for, and
- The creation of habitat benefits all species in the food web regardless of
whether or not they were assessed in the ETM/APF model.
Additional mitigation is not necessary with use of the APF. In Section
L.2.e.1.a [of the proposed Desalination Amendment] it is noted that the
200-micron mesh is for a "broader characterization".
13.150 L.2.e.3.b.iii [of the proposed Desalination Amendment] "...shall restore Please see responses to comments 21.90, 29.6, and 15.9.
one acre of habitat unless the regional water board determines that a
mitigation ratio greater than 1:1 is needed." There will be issues with
out-of-kind mitigation. At the HBGS, which intakes and discharges from
nearshore, sandy habitat, the CEC required mitigation of wetlands. There
should be flexibility in determining ratios, and it should not be limited to
numbers greater than one. For instance, 0.5 acres of wetlands could
offset losses of 1.0 acres of nearshore, sandy habitat The same should
apply to the next section regarding construction--related habitat.
13.151 L.3.b.1 [of the proposed Desalination Amendment] It is not clear why the Please see response to comment 13.159.
limit is expressed in "ppt" but measurements are required in "TDS". We
can measure salinity in situ using instrumentation (moored sensors,
profilers, water quality probes) in practical salinity units (psu; 1 psu ≈ 1
ppt, as stated in the SED). However, determination of TDS requires
collection of grab samples, and delivery to an analytical lab. This
requirement makes no sense. We recommend measurements using
ppt/psu.
13.152 L.3.c.1.a. [of the proposed Desalination Amendment] The 36-month
requirement is excessive and should be deleted.

Please see response to comment 15.5.

H-157

Appendix H
Response to Public Comments Received by August 19, 2014
Please note all tables and figures referenced are present at the end of this document
ID#

Comment Summary

Response

13.153 L.3.c.1.b. [of the proposed Desalination Amendment] The policy
requires toxicity testing using five species. We note that these species
are not always available from suppliers and several of these may not
spawn for several months during the year, including mussels, purple
urchin, and red abalone. Inclusion of three invertebrate species for
testing seems excessive and is not consistent with current testing
requirements in the Ocean Plan. We recommend utilizing the test
approach described in the Ocean Plan (Appendix III) that utilizes three
species (a fish, an invertebrate and an aquatic plant, if possible) to
measure compliance with the toxicity objective. In addition we
recommend that WET testing allow a tiered approach to use of the
species required for testing as presented in Table III-1 of the Ocean Plan
(SWRCB 2012). This approach is a practical method to ensure that test
organisms are available throughout the year.

The proposed Desalination Amendment language in chapter
III.L.3.c.(1)(b) would only be a one-time study required of an owner or
operator electing to apply for an alternative receiving water limitation for
salinity. Since the study is a one-time requirement to establish an
alternative receiving water limitation for salinity, the availability of test
organisms throughout the year is irrelevant. All desalination facility
discharges must still comply with the standard Ocean Plan toxicity
monitoring requirements. The intent of the language in chapter
III.L.3.c.(1)(b) is to essentially repeat the Granite Canyon study (Phillips
et al. 2012) that was used to establish the 2 ppt limitation, but using
effluent from the desalination facility. Based on the results from Phillips
et al. (2012), using only the standard three species, a fish, an
invertebrate, and an aquatic plant (algal species), could result in a
receiving water limitation that is not adequately protective of marine life.
Macrocystis (an algal species) and topsmelt (a fish) were tolerant of
large salinity fluctuations. The remaining invertebrate species ranged in
tolerance from changes as small as 1.6 ppt (LOEC red abalone
development) to 16.2 ppt (LOEC mysid shrimp growth). An owner or
operator could use the results from Phillips et al. (2012) to select a more
salinity tolerant invertebrate in order to get a higher receiving water
limitation. The proposed Desalination Amendment language in chapter
III.L.3.c(1)(b) requires that more than one invertebrate species be used
and that the more sensitive invertebrate species be used to ensure the
alternative receiving water limitation for salinity is adequately protective
or all forms of marine life.

13.154 L.3.c.4. [of the proposed Desalination Amendment] If a facility uses
toxicity data and shows no effect, but the monitoring data or BACI study
or "any other information" isn't to the Board's liking, they can "eliminate"
or "revise" a facility--specific alternative receiving water limitation. This is
fairly broad and open to interpretation (and potentially misuse). We
recommend deleting L.3.c.4.

There is evidence that the 2 ppt above natural background salinity will
be adequately protective of marine life, but some species are sensitive
to changes less than 2 ppt above natural background salinity. Red
abalone were sensitive to changes as low as 1.6 ppt above ambient
salinity conditions. (Phillips et al. 2012) Section 8.7 of the Staff Report
with SED includes sufficient evidence to support the receiving water
limitation of 2 ppt above natural background salinity and includes
flexibility for an owner or operator by allowing an opportunity to apply for
an alternative receiving water limitation for salinity. Furthermore, Water
Code section 13263 allows the regional water boards to prescribe
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requirements as to the nature of any proposed or existing discharge
taking into consideration beneficial uses. Water Code section 13263,
subdivision (g) specifies that, “No discharge of waste into the waters of
the state, whether or not the discharge is made pursuant to waste
discharge requirements, shall create a vested right to continue the
discharge. All discharges of waste into waters of the state are
privileges, not rights.”

13.155 Definitions [in the proposed Desalination Amendment]
Eelgrass Beds: This definition is limited to Z. marina even though there
are other Zostera species in California.

The definition of eelgrass was revised to include other species of
eelgrass in California in the genus Zostera.

13.156 Empirical Transport Model (ETM): The ETM definition is incorrectly
The definition of Empirical Transport Model was drafted by Dr. Peter
presented. The ETM provides an estimate of the probability of
Raimondi of University of California, Santa Cruz. Dr. Raimondi is an
entrainment due to desalination (or power plant) intake. The source water expert on the ETM/APF model and the definition is accurate as written.
body is not determined by the ETM, but is determined either a priori using
available data, or it can be measured using current data. The ETM
calculates the conditional mortality due to entrainment on an estimate of
the population of organisms in the source water that are potentially
subject to entrainment. See Steinbeck et al. (2007) for a more accurate
definition.
13.157 Market Squid Nurseries: This should be deleted from the policy. The last The last sentence of the definition was deleted because the information
sentence in the definition has been misquoted, and is incorrect. (see
in the sentence is provided in the Staff Report with SED. However, as
Comment to Section 7.2.2 of the Staff Report).
stated in response to comment 13.84, spawning aggregations of market
squid are predictable enough in California that fishing fleets can target
spawning adults in limited geographic areas. (CDFG 2006) These
geographic areas can be identified by benthic mapping and used to
inform the siting of desalination intakes and discharges. The Staff
Report with SED was updated to reflect that “although squids lay their
eggs in the same general location, the exact area of egg deposition
within the spawning grounds may change on an annual basis.” (Young
et al. 2011)
13.158 Natural Background Salinity: The requirement to use 20 years of
background data is excessive. Weekly basis for three years is also
excessive.

Please see responses to comments 15.17 and 13.130.
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Response
Parts per thousand, as it pertains to salinity, is equivalent to the grams
of salt per liter of water. There are a number of standard methods to
measure salinity; however “parts per thousand” is not a measurement
method but rather the units in which to report salinity or other analytes.
The proposed Desalination Amendment included a requirement that
salinity be measured using total dissolved solids method because EPA
Method 160.1 is a widely used standard method (for NPDES permitting
and environmental monitoring. EPA Method 160.1 requires that results
are reported in mg/L or parts per million, which is why the original
amendment language included 2,000 mg/l. 2,000 mg/L (ppm) is
equivalent to 2.000 g/L (ppt).

Since there are a number of other standard methods to measure salinity
(e.g. Standard Method 2520 B, EPA Method 120.1, PSS-78), the
amendment language was revised to allow an owner or operator to
measure salinity using a standard method approved by the regional
water board and report the data in parts per thousand. A provision was
also included to allow the regional water board to accept converted
salinity data at their discretion for facilities where historical salinity data
was reported in units other than ppt. Practical salinity units and salinity
reported in ppt are generally equivalent. But it important to consider
temperature and pressure when comparing salinity data.
13.160 Sensitive Habitats: Market squid nurseries should be deleted from this We disagree for the reasons stated in responses to comments
section. Market squid can spawn over sandy, nearshore habitat, and not 13.83-13.85.
necessarily in the same location from year to year. This definition could
mean large stretches of sand would be "sensitive habitats".
13.161 Comments on Jenkins et al. (2013) - Recommendations for brine
discharge

The West Basin studies were reviewed by Dr. Judith S. Weis of Rutgers
University and by Dr. Daniel Schlenk of University of California,
Riverside. Both reviews pointed out significant problems with West
California Biota - Data on the effects of elevated salinity and concentrate Basin’s experimental design and conclusions. Consequently, the
discharges on California biota are extremely limited, often not
results were not discussed in the Staff Report with SED.
peer-reviewed, not readily available, or have flaws in the study design.
Only one published study has documented impacts of a concentrate
discharge on marine biota of California in the laboratory (Voutchkov
2006).
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Jenkins et al. (2013) notes the flaws in Voutchkov (2006), but does not
mention the hyper-salinity studies that were underway (and finalized one
month later) at West Basin.
13.162 Comments on Foster et al. (2013) - Mitigation and Fees

The proposed Desalination Amendment requires than an owner or
operator fully mitigate for intake and mortality of all forms of marine life.
"The APF method is preferred because creation and restoration of
Chapter III.L.2.e.(3) of was revised to include provisions for in-kind and
coastal habitats compensates for all organisms impacted by entrainment, out-of kind mitigation.
not just select groups such as fishes."
Please see responses to comments 15.9 and 29.6 for more about
in-kind and out-of-kind mitigation and mitigation ratios.
This may not necessarily be true. If entrainment included larval lobster,
and APF was used to calculate an area of 50 acres, the restoration of 50
acres of wetlands would do little to compensate directly for losses of
larval lobster. Differences in productivity between the affected habitat and
the restored/created habitat need to be taken into consideration.

13.163 [Comments on Foster et al. (2013)] "However, any biological impacts
associated with a properly designed, constructed, and operated
subsurface intake should be minimal since the withdrawal velocity
through the sediment is very low....Large beach galleries or seabed
filtration systems may have low IM&E impacts but large construction
impacts on benthic organisms. Such construction impacts should be
thoroughly evaluated for any projects proposing such intakes."

As stated above, chapter III.L.2.e of the proposed Desalination
Amendment requires than an owner or operator fully mitigate for intake
and mortality of all forms of marine life, including construction-related
mortality. The owner or operator of a facility is required to submit a
report to the regional water board estimating the marine life mortality
resulting from construction and operation of the facility.

This logic was not carried forward into the proposed policy.
13.164 [Comments on Foster et al. (2012)] "Other entrainment reduction
This statement is in Foster et al. 2012, not Foster et al. 2013. Thank you
technologies for surface intakes have not been evaluated in the coastal for this information. The State Water Board contracted the Expert
waters of California."
Review Panel and the panel released a draft report, solicited input from
the public, and held a public meeting on December 8-9, 2011. The
SCE conducted field and laboratory tests of fine mesh screens and
Report was finalized in February 2012. We appreciate the comment, but
wedgewire screens at their Redondo Beach R&D lab in the 1970s (LMS do not intend to revise the report.
1981).
Reference: Lawler, Matusky, and Skelly Engineers (LMS). 1981. Larval
exclusion study. Final Report. Prepared for Southern California Edison
Company, Rosemead, CA. Research and Development Series
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81-RD-30.
13.165 [Comments on Foster et al. (2012)] Appendix 1-The appendix (Raimondi We assume the commenter is referring to Appendix 1 of Foster et al.
2013) omits the project name, which is used in the text, so there is no way 2012. However, this is not a comment on an environmental issue
to verify the data.
associated with the proposed Desalination Amendment or Staff Report
with SED. The State Water Board contracted the Expert Review Panel
and the panel released a draft report, solicited input from the public, and
held a public meeting on December 8-9, 2011. The Report was finalized
in February 2012. We appreciate the comment, but do not intend to
revise the report. Furthermore, comment 13.169 states that the project
name is in Appendix 4 of Foster et al. 2013.
13.166 [Comments on Foster et al. (2012)] Appendix 3 -This appendix
(Steinbeck 2011) highlights how effective wedgewire could be in reducing
entrainment of Age-1 equivalents. While this technology may not be as
effective as a subsurface intake, benthic habitat would not be affected (or
much less habitat would be affected) during construction/operation. "The
use of indirect or subsurface intake systems will likely be restricted to very
site-specific application or low volume plants due to the high construction
and maintenance costs, operational challenges, and uncertainty in using
these intake designs for larger capacity desalination plants. The potential
environmental effects of these intakes are largely unknown. There are
likely to be impacts on later stage fish larvae for species that settle to the
bottom to complete development (Jahn and Lavenberg 1986)." This logic
was not carried forward into the proposed policy.

We assume the commenter is referring to Appendix 3 of Foster et al.
2012, not 2013.
We disagree. The Water Code section 13142.5(b) determination will
evaluate the best combination of available site, design, technology, and
mitigation measures feasible to minimize intake and mortality of marine
life. The proposed Desalination Amendment requires an evaluation of
marine life mortality, including mortality resulting from the construction
and operation of a new or expanded facility.
This assessment considers what is feasible, which is defined as
“capable of being accomplished in a successful manner within a
reasonable period of time, taking into account economic,
environmental, social, and technological factors."

13.167 Comments on Foster et al. (2013) - Entrainment and Mitigation

Section 8.5.1.2 of the Staff Report with SED states that Foster et al.
(2013) modeled shearing stress from multiport diffusers and reported
that larvae in 23-38 percent of the entrained volume of dilution water
may be exposed to lethal turbulence. To date, there are no empirical
data showing the level of mortality caused by multiport diffusers to be
expressed in the proposed Desalination Amendment. As more studies
emerge, the data will be considered as part of a future amendment.

1.A - "Turbulence will likely be low because only 23-38% of the entrained
water is exposed to potentially damaging turbulence, and exposure to
such turbulence is on the order of seconds. Literature reports of damage
to larvae caused by turbulence are generally based on longer exposure
times. Moreover, the need for and efficacy of diffuser designs suggested
by Jenkins (2013) to reduce turbulence are questionable (review in
Appendix 3)." This logic was not carried forward into the proposed policy.

13.168 [Comments on Foster et al. (2013)] Appendix 3 - Regarding exposure of As described in response 13.167, there are no empirical data showing
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larvae to shear stress during diffuser entrainment: "The experiments on
which the criteria are based consisted of injection of juvenile freshwater
fish into the zone of flow establishment close to the nozzle at the edge of
the jet where shear rates are much higher. This is a quite artificial
situation for actual fish behavior, which would not be expected to enter
this zone. "This logic was not carried forward into the proposed policy.

the level of mortality caused by multiport diffusers. Section 8.6 of the
Staff Report with SED discusses how brine discharges should be
regulated, and notes that the owner or operator could elect to use
existing data, or perform their own diffuser entrainment modeling to
estimate diffuser-related mortality and mitigate for those impacts as
appropriate. The comment is in response to a statement that criticizes
the existing experiments conducted to investigate diffuser entrainment,
which is therefore why it wasn’t considered for the proposed
Desalination Amendment. However, since an owner or operator must
mitigate for intake and mortality of all forms of marine life to the extent
feasible, an owner or operator should assess potential shearing
stresses on all forms of marine life. Some organisms will be too small to
swim away and alter their behavior based on the presence of the
discharge.

13.169 [Comments on Foster et al. (2013)] Appendix 4 - The table (Raimondi) Thank you for this information. Please see response to comments
includes the project name that was absent above in Appendix 1 of Foster 13.134 and 13.165 for why no revisions will be made to Appendix 4 of
et al. (2013). Note that the HBGS mitigation is listed as 66 acres, but it the Foster et al. 2012 and 2013.
was actually 66.8. The amount listed in the table ($4.927 million) is also
lower than required by the CEC ($5.511million). See:
http://www.energy.ca.gov/sitingcases/huntingtonbeach/compliance/2006
-09-27_COMMISSION_ORDER.PDF
13.170 [Comments on Foster et al. (2013)] Appendix 5 - Jenkins recommends
measuring photosynthetically active radiation (PAR), but does not give a
reason. There are multiple methods for measuring turbidity in the water
column, including measurements of NTUs, light transmission, suspended
solids, PAR, and colored dissolved organic materials (CDOM). While
PAR may be the most appropriate, the reasoning is not spelled out.

Table 2 in the 2012 Ocean Plan includes an effluent limitation for
turbidity. An owner or operator will be required to monitor for turbidity
and meet the Table 2 standards since it will be included in the NPDES
permit.

#14 Maureen A. Stapleton, San Diego County Water Authority
14.1 In addition to the comments in this letter, the Water Authority fully
supports the comment package dated August 18, 2014, submitted by
Poseidon Resources, including the redlined version of the July 3rd
Desalination Amendments.

Comment noted.
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14.2 Desalination is a water supply activity that should be considered
independently from Once-Through-Cooling

Response
Please see response to comment 20.1

In 2010, the State Board adopted a sweeping policy to address thermal
power plant cooling water withdrawals, also known as
Once-Through-Cooling (OTC). OTC is regulated under the federal Clean
Water Act. Unfortunately, some four years after the State Board adopted
the OTC policy and effectively settled the matter, there continue to be
efforts by some to equate desalination to OTC. The final SED for the OTC
policy recognized that desalination and OTC were different in terms of
purpose, function and regulatory standard and nothing has changed in
this regard. The final OTC policy SED includes the following statement:
"Desalination facilities and OTC thermal power plants are fundamentally
different in their use of intake water, thus the means by which BTA would
be determined is also very different. For existing OTC power plants, the
most effective technology is closed-cycle wet cooling, which reuses a
small volume of water several times to achieve the desired cooling effect.
Desalination, on the other hand, is an extractive process for which the
volume of water used cannot be limited without impairing the final
production."
In other words, desalination is fundamentally different from power
production in that desalination must utilize ocean water in order to
function whereas power production can occur using alternative cooling
methods other than OTC. The regulatory standard for OTC remains the
federal Clean Water Act while desalination intakes and discharges in
California are regulated under State Water Code Section 13142.5(b) that
requires that "...the best available site, design, technology and mitigation
measures feasible shall be used to minimize the intake and mortality of all
forms of marine life."
14.3 Consistent definition of ''Feasible"

Please see response to comment 6.12.

The Water Authority fully supports the purpose of the Desalination
Amendments to provide statewide guidance and consistency regarding
the permitting of desalination facility intakes and discharges, consistent
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with Water Code Section 13142.5(b). In applying this State Water Code
language to desalination facilities, the Amendment covers the siting of
desalination facilities, intake and discharge technology and design as
well as the calculation and implementation of mitigation measures. We
appreciate that the Desalination Amendments also provide important,
alternate paths to compliance, at the discretion of the Regional Water
Boards. In order for these Regional Board processes to work effectively
and consistently statewide, it is imperative that the Desalination
Amendments provide the Regional Water Boards with direction regarding
one of the more contentious aspects of the 13142.5(b) evaluation - the
scope of the feasibility assessment. Since desalination projects are
subject to CEQA and the Coastal Act, it follows that the Desalination
Amendments should adhere to the same standard of "feasibility" used by
the Coastal Commission and by lead agencies under CEQA: "Feasible"
means "capable of being accomplished in a successful manner within a
reasonable period of time, taking into account economic, environmental,
social, and technological factors." (See, Public Resources Code, §21061
and §30108.)
The sentence “A design capacity in excess of the identified regional
water need for desalinated* water shall not be used by itself to declare
subsurface intakes as infeasible.” was moved to the technology section
For the most part, the Desalination Amendments appear to appropriately per comment 15.26. This is not an environmental issue but rather a
recognize that water supply requirements drive the sizing determination policy decision. Please see responses to comments 6.3 and 18.14.
for a desalination project. The direction to the Regional Water Boards for
conducting statutorily-mandated "evaluations of the best available site,
design, technology and mitigation measures feasible to minimize the
intake and mortality of all forms of marine life at new or expanded
desalination facilities" recognizes that while certain technologies, such as
subsurface intakes, may be preferred, the technology preference cannot
dictate project size to the detriment of supply reliability. Thus, the
Desalination Amendments provide the opportunity for alternate
technologies as appropriate.

14.4 Project size determinations must balance water supply needs and
appropriate siting factors

However, the Water Authority has serious concerns with the last
sentence of section 2.(b)(1) of the Desalination Amendments, which
reads, "A design capacity in excess of the identified regional water need
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for desalinated* water shall not be used by itself to declare subsurface
intakes as infeasible." This sentence creates unnecessary confusion and
should be deleted.
14.5 Subsurface Intake "Requirement"

Please see response to comment 15.32.

The Water Authority recognizes the site-specific potential for subsurface
intakes for new projects and in fact, recently completed detailed,
site-specific ocean, marine and subsurface surveys and technical studies
of the viability of both open ocean and subsurface intakes for our
proposed Camp Pendleton Desalination Project (See Attachment 2).
However, while these subsurface surveys and investigations provided
valuable site-specific data, there remains much uncertainty regarding the
viability of a subsurface intake for any desalination project proposed in
California, much less the proposed Camp Pendleton project.
Currently, the Desalination Amendments compel the Regional Water
Boards to "require" subsurface intakes, while allowing an alternative path
to compliance if subsurface intakes are determined to be infeasible. We
are concerned that use of the word "requirement" does not recognize the
comparatively limited application of subsurface intakes for desalination
facilities worldwide and the unproven and uncertain nature of those
intakes, as discussed above. We acknowledge the "preference" for
subsurface intakes, based solely on intake mortality, but a "requirement"
in the Desalination Amendments reaches beyond what has been proven
at this point in time. If a preference must be identified, then we request
that the Desalination Amendments be revised to identify a preference,
not a requirement.
14.6 Practicality of Intake Screen Slot Size
The Water Authority is relying on the Carlsbad facility to operate as a
highly reliable source of water for our region. As such, the Water Authority
is making a significant investment in the Carlsbad facilities to ensure that
the plant can operate at full capacity during adverse conditions, such as a
severe "red tide" event. We are concerned that there is insufficient
operating data from current desalination installations to determine if the

The willingness of the Water Authority and Poseidon’s to continue
research on efficacy of fine mesh and wedgewire screens at seawater
intakes is appreciated and we look forward to receiving the report.
However, based on the results from Tenera (2013) and other data
described in section 8.3.1.2.3 of the Staff Report with SED, screens with
openings 2.0 mm or larger do not reduce entrainment by any
appreciable amount. A study that examined the efficacy of a 5 mm at
reducing entrainment would not be of interest because entrainment of

H-166

Appendix H
Response to Public Comments Received by August 19, 2014
Please note all tables and figures referenced are present at the end of this document
ID#

Comment Summary

Response

screen sizes proposed in the Desalination Amendments will impact the
reliability of the Carlsbad plant. The use of unproven screen technology
could inhibit the flow of water and increase the maintenance
requirements of the desalination facility, thereby compromising the
reliability and efficiency of the plant. Further consideration should be
given to the screen size recommendation to ensure the suitability of this
technology for the intended use.

fish smaller than 50 mm long would be close to 100 percent. A more
useful study would be to compare either a 0.75 mm or 0.5 mm screen
opening in comparison to a 1.0mm screen.

The Water Authority supports Poseidon's proposal to utilize the Carlsbad
facility to advance screen technology science without putting the facility's
reliability at risk. Upon transition to stand-alone operations, following
retirement of the Encina Power Station, Poseidon would install a 1.0 mm
screen at the plant for side-by-side comparison to a more standard 5 mm
screen. During the following three years, Poseidon would collect
operational data related to flow, fouling, and marine life mortality, and
submit annual reports to the State Water Board.

14.7 Entrainment Study Duration

The tables in the Tenera report (2013) help visualize the efficacy of
0.75, 1.0, 2.0, 3.0, 4.0, and 6.0 mm slot size screens at reducing
entrainment for a number of common California marine species. Table
B9 of Tenera (2013) reported 100 percent of anchovies 1 to 25 mm long
would be entrained through a 3 mm or larger screen and 2.0 mm
screens only reduced entrainment of 25 mm long fish by 40 percent.
Entrainment data were similar for kelpfish and silversides because they
have similar body types to anchovies. Entrainment depends largely on
species because morphometrics matter and also the size of the
organism. The screens were more effective at excluding fish like
sculpins, seabass, and clingfish because these fish have larger head
capsules that prevent them from passing through the screens.
However, it is important to use the screen with smallest opening to
ensure the surface intake is as protective as possible for all species of
marine life. Based on the information provided in section 8.3.1.2.3 of the
Staff Report with SED, available data do not support that 1) there is
insufficient data to determine the efficacy of a 1.0 mm screen or 2) that
1.0 mm screens are “unproven technology.” A screen with a 1.0 mm
slot size is feasible for all new or expanded desalination facilities in
California.
Please see response to comment 15.5

The Desalination Amendments also require project owners and operators
that wish to operate surface intakes conduct an entrainment study of at
least 36 consecutive months. A 36 month entrainment study would be
excessive and would result in the idling of the Carlsbad project for at least
two and a half years. The Desalination Amendments should require 12
months of entrainment data which conforms to the guidelines for
entrainment impact assessment included in Appendix E of the Staff
Report. These guidelines, written by members of the State Water Board's
"Expert Review Panel on Intake Impacts and Mitigation", state that
entrainment sampling done for 12 months is a reasonable period of
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sampling because the entrainment estimated by the ETM method is
"much less subject to inter-annual variation. Therefore, a 12 month study
should be adequate to account for variation in oceanographic conditions
and larval abundance and diversity such that the abundance estimates
are reasonably accurate.
14.8 Preservation of Existing Carlsbad Desalination Project Mitigation Plan

Please see responses to comments 15.8 and 15.9.

The wetlands project for the Carlsbad project has been under
development for seven years and is in the final stages of approval.
Construction of the mitigation project is expected to begin late next year.
A requirement to locate the mitigation within the "source water body"
would adversely affect the Carlsbad project to the extreme detriment of
Poseidon and the Water Authority. The current mitigation project would
have to be abandoned and new mitigation started, even though it has
already been determined that there are no suitable mitigation sites within
the source water body. Additionally, the Desalination Amendments would
require a 250 percent increase in the size of the wetlands restoration
project for the Carlsbad project even though it has already been
determined that the project is fully mitigated. The Water Authority
requests that the mitigation requirements included in the Desalination
Amendments align with the mitigation efforts already under way on the
Carlsbad project.
14.9 Performance Standard for Diffuser Technology

Please see responses to comments 15.7 and 15.42.

The Desalination Amendments require that proponents of alternative
discharge technologies provide a comparison of the marine life impacts
of the proposed technology to that of the "preferred technology" identified
by staff in order to demonstrate a comparable level of environmental
protection. But the Desalination Amendments fail to provide a
performance standard against which other discharge technologies can
be compared. If the State Board decides to identify a "preferred
technology" for brine discharge, it is imperative that the Desalination
Amendments also set forth an objective standard against which other
non-preferred technologies can be compared.
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14.10 Brine Mixing Zone Determination

Response
Please see responses to comments 15.76, 15.58, and 15.61.

The definition for "Brine Mixing Zone" provides that the Desalination
Amendments include a mechanism for establishing a larger mixing zone
other than the default 100 meter recommendation that appears to be
associated with multi-port diffusers. Correspondingly, the Desalination
Amendments need to include a process for establishing a larger mixing
zone that recognizes the option to utilize alternative brine disposal
technologies such as flow augmentation (in the case of the Carlsbad
project), or other technologies not yet developed.
14.11 Application of Salinity Standard

Please see responses to comments 15.15.

For the Carlsbad project, the historical salinity data has been measured
using electrical conductivity, but the Desalination Amendments impose a
salinity standard based on Total Dissolved Solids. In order to reconcile
this problem, we think the measurement of salinity needs to reflect the
same method as that of the historical data base.
14.12 Receiving Water Limit for Salinity

Please see responses to comments 15.57 and 15.65.

The Desalination Amendments provide that brine discharges from
desalination facilities shall not exceed 2.0 parts per thousand above the
natural background salinity. Natural background salinity is defined as the
20-year average salinity at the project location. The database that makes
up the natural background salinity for the Carlsbad Project shows a mean
salinity of 33.5 ppt, a minimum salinity of 27.4 ppt, and a maximum
salinity of 34.2 ppt over the last 20 years. Sixty-four percent of daily
salinity measurements over the last 20 years are above the 33.5 ppt
average. This means that the Carlsbad facility would have to operate at
less than a 2 ppt increase over the ambient salinity 64 percent of the time.
This operating requirement would severely impact plant reliability. To
address this problem, Desalination Amendments should be revised such
that the natural background salinity shall be determined by averaging 20
years of historical salinity* data at a location unless the actual salinity
measured at the facility intake is greater than the 20 year average salinity,
in which case, the natural background salinity shall be the lower of: (1) the
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actual salinity measured at the intake; or (2) the maximum salinity level
measured in the 20 years of historical salinity data (i.e., 33.5 to 34.2 ppt in
Carlsbad).
14.13 For a programmatic document, the SED makes definitive conclusions
regarding the significance of impacts and need for mitigation. This is
inappropriate for this programmatic level of analysis. The report needs to
remain programmatic; both in its general assessment of impacts and in its
conclusions. The impacts of specific desalination proposals will be
examined in project-specific environmental documentation.

The impacts of individual desalination proposals need to be examined
in project-specific environmental documents. However, a programmatic
document allows an agency to consider broad policy alternatives and
program-wide mitigation measures at an earlier time (CEQA Guidelines
§ 15168(b)(4)). A programmatic document will be most helpful in
dealing with subsequent activities if it deals with the effects of the
program as specifically and comprehensively as possible (CEQA
Guidelines§ 15168(c)(5)). Conclusions regarding the significance of
impacts and the need for mitigation are appropriate in a programmatic
document. In addition, the project in question involves crafting a
statewide analytical framework for applying Water Code section
13142.5(b), which requires use of “best available site, design,
technology, and mitigation measures feasible . . . to minimize the intake
and mortality of all forms of marine life.” Thus, conclusions about the
level of mitigation required for desalination facilities generally reflect not
only the requirements of CEQA but also the statute that the State Water
Board is interpreting.

14.14 Page 117, Section 12.1 [of the Staff Report with SED]: States that "City of Thank you for this correction. Section 12.1 of the Staff Report with SED
Oceanside Camp Pendleton Seawater Desalination Project Feasibility
was revised accordingly.
Study Report Executive Summary prepared by RBF Consulting,
December 2009". This is the exact same reference cited two bullets down
for the San Diego County Water Authority. The San Diego County Water
Authority reference is correct. Please check the report citations.
14.15 Page 144, Section 12.2.4 [of the Staff Report with SED] States that "...it
is likely that significant impacts to biological resources may occur with
implementation of a particular desalination facility...". This broad
conclusion is unsubstantiated. The significance, or not, of any specific
desalination proposal on biological resources will be determined by site
specific studies. Please delete such conclusory statements from the
impact analysis sections throughout the document.

The commenter references section, 12.2.4, which does not exist in the
draft Staff Report with SED. From the context, it appears that the
commenter intended to reference 12.1.4. Importantly, Section 12.1
“identifies the potential impacts that might generally occur from
construction and operation of a coastal desalination facility, without
regard to the requirements set forth in the State Water Board’s
proposed Desalination Amendment.” This portion of the analysis is
based upon review of environmental documentation prepared for
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planned desalination facilities. Thus, the statements contained that
section are not intended to reflect conclusions about the significance of
impacts resulting from any specific desalination facility. Regardless,
the intake of seawater and discharge of brine waste, and the associated
impingement, entrainment and other impacts will have a negative effect
on biological resources. Whether those impacts are significant will
depend on site specific and facility specific factors such as facility
location, method of diversion, method of discharge, and the local
assemblage of flora and fauna. It is reasonable to assume that there
could be significant adverse impacts related to specific facilities, based
on the above criteria, without specifically identifying what those impacts
may be. It is also appropriate to identify those potentially significant
adverse impacts at the programmatic level of review. No change to the
document is warranted.

14.16 Page 153, Section 12.1.7 [of the Staff Report with SED]: States that "...it Agree. The identified sentences have been deleted in section 12.1.7
is important to consider where the offset will be occurring." This is
Greenhouse Gases of the Staff Report with SED.
incorrect. GHG's are a global issue. The state law regulating GHG
emission (AB32) setting statewide GHG reduction goals does not have a
requirement that mitigation be local. Further, recent agreements
executed by Governor Brown with Canada and Mexico to coordinate
GHG cap and trade efforts support the fact that GHG emissions in one
area can be offset in another. GHG offsets, regardless of location, reduce
total GHG emissions and their effect on global climate change. Please
delete the following sentences: "However, it is important to consider
where the offset will be occurring. If the offsets are associated with a
renewable energy or forest project in the Midwest, these offsets would
have limited impact on local GHG emissions. Only those offsets that
occur in the service area of the facility would be effective at reducing local
GHG emissions."
14.17 Page 161, Section 12.1.9 [of the Staff Report with SED]: States that "... Agree. Text has been amended in section 12.1.9 Hydrology and Water
impingement and entrainment also represent a potential threat to water Quality of the Staff Report with SED.
quality and beneficial uses...". Impingement and entrainment effects are
limited to biological resources and do not affect water quality. Please
revise the sentence to read: "...also represent a potential threat to --water
quality-- beneficial uses...".
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14.18 Page 168, Section 12.1.13 [of the Staff Report with SED]: States that
"however; the existence of a reliable water supply could induce more
people to reside in the area where a reliable water supply is available."
There is no documentation or other evidence to support this speculative
statement. Water from a desalination facility that replaces an existing
source of supply does not increase water availability in a region. The
same amount of water is available, just the source changes. In addition,
the evaluation of whether replacement of a less reliable supply with a
more reliable supply is likely to induce growth or merely avoid other
impacts associated with rationing during shortage periods is an issue that
should be addressed, as appropriate, in the project-specific EIR. Please
delete the statement.

Response
The establishment of a new source of water can reasonably be
expected to have growth inducing impacts either directly or indirectly.
Water is a limiting resource for new development in California. There is
no evidence that existing sources of water will be abandoned when
desalination facilities come on line and the conclusion must be made
that there could be significant growth inducing impacts. The State Water
Board cannot compel a water right holder to reduce water diversions as
a result of the production of desalinated seawater. Provided that a water
right holder properly reports his or her cessation of, or reduction in, the
use of water under existing rights as the result of desalinated water, that
water right holder is protected from forfeiture of his or her water rights.
The State Water Board is prohibited from reducing the amount of fresh
water authorized for appropriation by the water right holder’s water right
permit or from reducing the permitted amount that would otherwise be
licensed as a result of desalinated water. Furthermore, the water right
holder may sell, lease, exchange, or otherwise transfer any water or
water right that has ceased being used or has been reduced as the
result of the use of desalinated water (Wat. Code, § 1010). When
project-specific environmental reviews are conducted in the future, they
will need to address these issues in greater detail and may find that
there is no impact. The State Water Board cannot make a finding of no
impact at this level of review. No change to the document is warranted.

14.19 Page 172, Section 12.1.18 [of the Staff Report with SED]: States that
Agree. The identified sentences have been deleted in section 12.1.18
"However, these offsets may not reduce local GHG
Cumulative Impacts of the Staff Report with SED.
emissions....cumulative impacts on a regional scale would be significant
and unavoidable." This statement is incorrect and misleading. As noted
above, the state of California, via AB32, has set statewide targets for
GHG reductions. There are no local targets and GHG offsets can be
acquired from out of state or out of the country per the recent cap and
trade agreements executed by Governor Brown. These agreements
recognize the global nature of GHG emissions. Please delete the
following sentences: "However, these offsets may not reduce local GHG
emissions. If several facilities are built in California and even a small
proportion of offsets are purchased from other regions of the country, the
cumulative impacts on a regional scale would be significant and
unavoidable."
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14.20 Page 172, Section 12.1.18 [of the Staff Report with SED]: States that "the Agree. The identified statement has been removed from the Staff
increased availability of water could result in increased growth... even if Report with SED.
the desalination facility was intended to replace and existing source...".
There is no documentation or other evidence to support this speculative
statement. Water from a desalination facility that replaces an existing
source of supply does not increase water availability in a region. The
same amount of water is available, just the source changes. The
evaluation of whether replacement of a less reliable supply with a more
reliable supply is likely to induce growth or merely avoid other impacts
associated with rationing during shortage periods is an issue that should
be addressed, as appropriate in a project specific EIR. Growth
inducement was addressed in the project-specific EIR for the Carlsbad
project as a new supply source. Please revise the sentence to read: "As
described in Section 12.1.13, the increased availability of water could
result in increased growth within the facility service area --even if the
desalination facility was intended to replace an existing source or
sources--."
14.21 Page 180, Section 12.4.1 [of the Staff Report with SED]: Multiple
alternatives state that "Therefore, these impacts are considered
significant and unavoidable." Absent a specific project, it is not possible at
a programmatic level to make such a definitive conclusion. The
significance of each proposed project will depend on the particular
circumstances of the project, which will be analyzed in a project specific
environmental document. Please revise the sentence to read: "Therefore,
these impacts --are considered-- may be significant and unavoidable."
This conclusory sentence appears in numerous areas of the staff report
(e.g., 12.4.2, 12.4.3, and 12.4.4.) All instances should be changed as
described above.

Agree. Absent a specific project, it is not possible to make definitive
conclusions about the significance of any specific project. For this
reason, the Staff Report with SED was revised as recommended by the
commenter. However, given 1) the broad applicability of the proposed
Desalination Amendment to existing, proposed, and future projects, and
2) that many of the mitigation measures are outside the authority of the
Water Boards, it is reasonably foreseeable that at least one of the
projects will be found to have significant and unavoidable impacts of the
type discussed in the Staff Report with SED. Therefore, it is
reasonable to develop statements of overriding consideration for these
potential impacts.

15 Peter MacLaggan, Poseidon Water, LLC
15.1 Even though the Carlsbad Desalination Project intake and discharge has Please see comment 6.12.
been fully permitted through the San Diego Regional Water Quality
Control Board ("Regional Water Board"), the Desalination Amendments
and its requirements will apply to the Carlsbad Desalination Project as a
result of recent notification that the Encina Power Station will cease
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operations as early as June 1, 2017. Because the permit issued by the
Regional Water Board for the Carlsbad project is predicated on operation
of the power station and associated cooling water flows, the transition to
stand-alone operation of the desalination plant will require planned
upgrades to the intake system that will be regulated by the Desalination
Amendments.
If the draft Desalination Amendment is adopted, Poseidon intends to take
the following steps to bring the Carlsbad project into compliance with the
Desalination Amendments:
- Revise the Flow, Entrainment and Impingement Minimization Plan
approved by the Regional Board in 2009, to describe new technology
measures that will be incorporated to comply with the Desalination
Amendments and address the 2017 planned closure of the Encina Power
Station.
- Relocate the intake providing seawater to the desalination facility from
the Encina Power Station discharge to the intake and install new
protective fish screen.
- Construct a new 200 MGD low-impact pump station to serve as the
source of initial dilution water for the brine discharge and install new fish
screens.
- Seek approval for a facility and site-specific brine mixing zone.
- Seek approval of a facility and site-specific salinity standard.
...
Water Code 13142.5(b) Determination: One of the primary purposes of
the Desalination Amendments is to provide implementation procedures
to the Regional Water Boards for conducting statutorily-mandated
"evaluations of the best available site, design, technology and mitigation
measures feasible to minimize the intake and mortality of all forms of
marine life at new or expanded desalination facilities." (Water Code §
13142.5(b). Emphasis added). Yet the draft Desalination Amendments
fail to provide the Regional Water Boards with direction regarding one of
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the more contentious aspects of the 13142.5(b) evaluation - the scope of
the feasibility assessment. California's Fourth District Court of Appeal
effectively resolved this debate in 2012 when it assessed whether the
San Diego Regional Water Board complied with Water Code section
13142.5(b) in issuing Order R9-2009-0038 for the Carlsbad Desalination
Project. (Surtider Foundation vs. California Regional Water Quality
Control Board (2012) 211 Cal. App. 4th 557, 581). The court determined
that the Regional Board fully complied with section 13142.5(b) in relying
on the definition of "feasible" under CEQA. (Id. at pp. 582-583).
Under CEQA, "feasible" means "capable of being accomplished in a
successful manner within a reasonable period of time, taking into account
economic, environmental, social, and technological factors." (Pub. Res.
Code, § 21061). The California Coastal Act relies on the same definition.
(Pub. Res. Code, § 30108 (Coastal Act)). Poseidon believes it is vital for
the Regional Water Boards to have clear direction on the scope of the
feasibility assessment and respectfully requests the final version of the
Desalination Amendments include the definition of feasible that was
relied upon by CEQA lead agencies, the San Diego Regional Water
Board, and the California Coastal Commission (the "Coastal
Commission"), and which was ultimately upheld by the Fourth District
Court of Appeal.
15.2 Seawater Intakes: Naturally, desalination plants must have seawater to
desalinate and create potable water supplies. Water Code Section
13142.5(b) recognizes this by establishing general guidelines that govern
(not prohibit) how desalination plants are to minimize intake and species
mortality. It is critical to understand that the imposition of infeasible
seawater intake conditions will significantly impede (or even prohibit) the
development of desalination facilities permitted under the Water Code.
The following three examples highlight the need for the State Water
Board to ensure that the Desalination Amendments not only comply with
Water Code Section 13142.5(b), but do not unreasonably impede the
development of desalination projects that provide reasonable water
quality and ocean species protection.
Intake Technology Requirements. The Staff Report supporting the

Language was added to section 8.3.4 off the Staff Report with SED to
clarify that the proposed Desalination Amendment does not take a
technology neutral approach, but states that subsurface intakes are the
environmentally preferred technology because they do not impinge or
entrain marine life. Construction of subsurface wells will have minimal to
no impact on marine organisms depending on where they are sited and
when the construction occurs. Even though marine life mortality may
occur as the result of the construction and operation of subsurface
infiltration galleries, the mortality will still be less than the operational
mortality that would occur at a screened surface intake. Therefore
subsurface intakes are the most protective intake technology for all
forms of marine life. For this reason, the proposed Desalination
Amendment does favor subsurface intakes and the regional water
board shall require subsurface intakes unless they determine that
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Desalination Amendments carefully - and appropriately - embraces the
notion that the Desalination Amendments should be "technology-neutral";
that is to say, not specifically establishing or favoring a specific type of
technology as the "default" means of complying with impingement or
entrainment standards. Poseidon agrees with this approach for several
reasons. First, it complies with the statutory requirements of Water Code
Section 13142.5(b) requiring an analysis of the "best
available...technology ...feasible" to minimize intake and mortality.
Second, as State Water Board staff has routinely acknowledged (and the
Staff Report/SED specifically states), not all intake technologies are
going to be feasible and appropriate at all desalination project sites.
Imposing a "default" intake technology in the Desalination Amendments
would contradict this known reality. Third, imposing a "default" intake
technology in the Desalination Amendments would stifle and inhibit
technological advancements that private companies might develop for
desalination projects several years down the road.

Response
subsurface intakes are infeasible.
One of the project goals is to support the use of ocean water as a
reliable supplement to traditional water supplies while protecting
beneficial uses. For this reason the proposed Desalination Amendment
allows the use of screened surface intakes, which are significantly less
protective of marine life, because in some circumstances, subsurface
intakes may be infeasible. The current approach in the proposed
Desalination Amendment does not stifle or inhibit technological
advances but includes provisions for future technological innovations in
desalination intakes by allowing an owner or operator to use an
alternative intake technology as long as it is as protective of all forms of
marine life as using a 1.0 mm screened surface intake. The current
hierarchical approach for intake technologies will ensure that the most
protective intake method (subsurface intakes) must be considered first
and used when feasible before screened surface intakes or alternative
screening technologies are considered.

The current draft of the Desalination Amendments provide that Regional
Water Boards "shall require subsurface intakes" unless the Regional
Water Boards make an affirmative finding of infeasibility under Section
L.2.a.(2). On its face, this language conflicts with the State Water Board
staff recommendation contained on page 58 of the Staff Report. The
language in the draft Desalination Amendments needs to be revised
accordingly.
15.3 In a separate section, the Desalination Amendments provide that a
Regional Water Board "may find that a combination of subsurface and
surface intakes is the best feasible alternative to minimize intake and
mortality of marine life." (L.2.d.(l)(a)ii) Yet, it is fundamentally not practical
to expect a desalination facility operator to be able to effectively and
feasibly manage the differing water quality and unique operational
conditions associated with two completely different water intakes feeding
a single desalination facility. This section should be omitted.

The amendment language in chapter III.L.2.d.(1)(a)ii supports the
concept that the best available technology feasible shall be used to
minimize intake and mortality of all forms of marine life. There are a
number of circumstances where using a combination of subsurface and
surface intakes would be found to constitute the best available
technology feasible. For example, there may be an existing facility that
is operating a surface water intake, but wants to expand their intake
volume and the additional intake can be withdrawn through a
subsurface intake. Another situation could be if a new facility needs 100
MGD of source water but can only get 90 MGD of that through
subsurface intakes. In this instance, the regional water board could
allow them to withdraw the additional 10 MGD from a screened surface
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intake rather than taking the full 100 MGD, which would substantially
reduce intake and mortality of marine life. This option would ensure that
an owner or operator uses the best available intake technology feasible
to minimize intake and mortality of all forms of marine life.
Even though there might be differences in intake water quality from
surface and subsurface intakes, most desalination treatment processes
are modular and the modules could be designed to accommodate the
different source waters. This would be particularly true for an expansion
where one assumes that additional pre-treatment and RO systems
would need to be installed to accommodate for the additional source
water volume. However, a simpler solution would be to blend the water
before treatment to prevent the need to manage differing source water
quality. The operational differences of concern were not stated in the
comment and we do not agree that the operational differences would be
unmanageable.
Additionally, the feasibility of using a combination of surface and
subsurface intakes would still be considered using the CEQA definition
that defines feasible as “capable of being accomplished in a successful
manner within a reasonable period of time, taking into account
economic, environmental, social, and technological factors.” (Public
Resources Code § 21061.1; § 30108). If an owner or operator could
demonstrate the combination of using subsurface and surface intakes is
not feasible, then another alternative could be considered.

15.4 Screen Slot Size
Poseidon supports inclusion of feasible measures in the Desalination
Amendments to reduce entrainment. However, we are concerned that
there currently is insufficient operating data to determine the operating
efficacy of the proposed screen sizes. The Carlsbad Desalination Project
is an important water supply facility to the entire San Diego region. As
such, Poseidon and the San Diego County Water Authority are making a
significant investment in the design and construction of the facility to
ensure the plant can operate at full capacity during adverse conditions,
such as a severe algal bloom. The use of unproven screen technology
could inhibit the flow of water and increase the maintenance

Smaller screen slot sizes and mesh sizes are better from an
environmental protection standpoint. Screens with slot sizes 1.0 mm
and smaller reduce entrainment of eggs, larvae, and juvenile organisms
(see section 8.2.1.2.3 of the staff report). While there is not an
abundance of data where small mesh size and slot size screens have
been used in full-scale operating conditions in California, there have
been a number of pilot-scale studies on wedgewire screens in California
(e.g. Marin Municipal Water District, Santa Cruz and Soquel Creek,
West Basin Municipal Water District). Section 8.2.1.2.3 of the Staff
Report with SED goes into great detail on the use of wedgewire and fine
mesh screens at pilot facilities and permanently operating full-scale
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requirements of the desalination facility, thereby compromising the
reliability and efficiency of the plant. We respectfully urge the State Water
Board Members to give further, careful consideration to the screen size
recommendation to ensure the suitability of this technology for the
intended use.

facilities. Additionally, comment 9.16 provides additional information on
studies that have been done on wedgewire screens. Most of the data in
the Staff Report with SED focuses on the screen opening size from an
entrainment reduction standpoint because the goal is to use the
screens to reduce intake and mortality of all forms of marine life.
However, studies have been done on powerplants to examine the
technical feasibility of using a fine mesh screen without jeopardizing
plant reliability.
Below is an addition to section 8.3.1.2.3 of the Staff Report with SED
that was added at the request of another response to a comment.
“Other studies have investigated the efficacy and use of
fine-mesh traveling screens to reduce entrainment in
conjunction with the functionality of the screens in terms of
plant reliability. (Thompson 2000; Hogarth and Nichols 1981)
The US EPA required that the Brunswick Steam Electric Plant
in North Carolina install and use 1.0 mm mesh size with a fish
return system on two of the four traveling screens in addition to
implementing flow-minimization requirements and a 9.5 mm
mesh size fish diversion device at the facility. There was an 82
percent decrease in the average density of entrained fish after
the requirements were implemented. Hogarth and Nichols
(1981) investigated the reliability of fine mesh intakes and
reported that the fine mesh traveling screens significantly
reduced entrainment without jeopardizing the plant reliability.
After the flow minimization requirements were implemented,
the intake volumes dropped from 1105 -1205 cfs (714-778
MGD) intake volume varies seasonally at the plant) to 605 to
915 cfs (390-591 MGD). (Hogarth and Nichols 1981) It is
important to note that even after the flow minimization
requirements and the use of 1.0 mm mesh size intake screens
were implemented, the OTC intakes were able to withdraw
between 390 and 591 MGD, volumes which exceed the intake
volume for even the largest proposed desalination facility in
California.”
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The U.S. EPA and other NPDES permitting agencies have required
power plants to implement 0.5 mm and 1.0 mm fine mesh screens on a
portion of a facility’s intakes. For example, US EPA Region IV and the
Florida Department of Environmental Regulation required that the
Tampa Bay Electric Company’s newly constructed once-through
cooling system Big Bend Unit 4 utilize traveling screens with a 0.5 mm
mesh size, in addition to Unit 3. Each unit had an intake capacity of 540
cubic feet per second (cfs; 349 MGD) once the screens were installed.
In some cases, the traveling screens were able to reduce entrainment
by more than 80 percent. (Brueggemeyer et al. 1987). In other
instances, the small screen sizes were only required seasonally when
larval abundances are high. In California, many species spawn and
reproduce throughout the year making a seasonal screen requirement
illogical. These screening requirements from the U.S. EPA and other
NPDES permitting agencies in other areas in the United States
demonstrate that small mesh sizes are feasible on large surface water
intakes.
Even though the requirements have been restricted to some, but not all
of the intakes at the power plants, the individual intakes (e.g. Unit 4) are
still capable of withdrawing large volumes of water using the 0.5 mm
and 1.0 mm mesh size screens without compromising the reliability or
efficiency of the plant. (Hogarth and Nichols 1981) Many of the studies
on small mesh and slot sizes have been done on facilities using fresh or
brackish source water. Although, it is noted that seawater may pose
additional operational challenges. Furthermore, there will be more
challenges when operating a 0.5 mm screen compared to a 1.0 mm
screen, which is why the 1.0 mm mesh size or slot size is recommended
in the final Desalination Amendment.
In response to the small screen slot sizes decreasing reliability during
algal blooms, most marine algae that are responsible for algal blooms
(e.g. dinoflagellates) are small and will pass through a 0.5 mm screen
even if in high abundance. These small microorganisms may result in
organic buildup on the pretreatment filters and on the RO membranes,
which would increase the need for membrane treatment chemicals. But
the concern here is not screen clogging it is a human health concern
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that the algal toxins will end up in the drinking water supply. However,
whether the screens size is 0.5 mm, 1.0 mm, or 9.5 mm, the screen
would not prevent the passing of the small microorganisms.
The small screens slot sizes (0.5 - 1.0 mm) can be beneficial from an
operational standpoint because they prevent macroalgae entrainment.
Marine macroalgae will present a problem for the facility regardless of
screen size because it will either get trapped on the intake screen or
entrained in the system. Either way, it will have to be removed before
processing. Larger screen slot and mesh sizes will allow the
macroalgae, other macro organisms, and macro-debris to enter the
system and can clog filters and damage pumps. Smaller screens can
prevent macro algae from being entrained protecting filters and pumps
but the clogging of screens may reduce the intake flow at passive intake
screens.
Screen clogging is an operational challenge for facilities with screened
surface intakes, but there are mitigative measures that can be taken to
reduce and prevent clogging. Active screens have brush systems to
sweep away fouling organisms and marine macro algae to prevent
clogging or fouling. Air burst systems can also dislodge debris and
algae. Divers can also be sent to clean screens during periods of high
debris loads. These mitigative measures have been used in the past on
even larger screen slot sizes (9.5 mm) that face similar clogging issues.
In some instances the facilities will need to be temporarily shut down,
but that would be the case with macro algal blooms, sea jelly swarms, or
heavy marine debris or trash regardless of screen size. On a side note,
one of the benefits of subsurface intakes is that they will not be
impacted by algal blooms and can continue to operate at full capacity
regardless of the ambient conditions.

15.5 Entrainment study duration: The draft Desalination Amendments also
require project owners and operators who wish to operate surface intakes
to conduct an entrainment study of at least 36 consecutive months. A 36
month entrainment study would be excessive and would result in the
idling of the Carlsbad project for at least 30 months. The Desalination
Amendments should follow the recommendation of the Expert Review

There are currently three studies with a 36-month-long study duration
requirement in the proposed Desalination Amendment. Two of the
studies are optional for an owner or operator seeking to use either an
alternative intake screening technology or to obtain an alternative
facility-specific receiving water limitation for salinity. The third study is
the mitigation assessment study using the ETM/APF method that would
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Panel convened by the State Board and require 12 months of
entrainment data which conforms to the guidelines for entrainment
impact assessment included in Appendix E of the Staff Report. These
guidelines, written by members of the State Water Board's "Expert
Review Panel on Intake Impacts and Mitigation," state that entrainment
sampling performed for 12 months is a reasonable period of sampling
because the entrainment estimated by the ETM method is "much less
subject to inter-annual variation. Therefore, a 12 month study should be
adequate to account for variation in oceanographic conditions and larval
abundance and diversity such that the abundance estimates are
reasonably accurate.

be required for any new or expanded desalination facility. Staff received
considerable feedback from the regulated community that 36 months
was too long and in the case of the Carlsbad Desalination Project, it
would significantly delay the project’s start date.
Staff proposed the 36-month-long time period because it was consistent
with the requirements in the Once-through Cooling Policy. Additionally,
the scientific community commonly uses a 36-month long study
duration for environmental studies because it helps detect differences
between an actual change (e.g. in species composition) and natural
environmental variability. One of the peer reviewers went as far as to
recommend a study with a duration spanning 3 years before and 3
years after the brine discharge commences to ensure that the
environmental variability was adequately characterized. However, after
further consideration of the issue, staff concurs with stakeholders that
the study duration is not necessarily the critical factor in producing the
amount of data the regional water board will need. The most critical
factor in each of these studies is the experimental design.
For the first optional study for an alternative screening technology, the
experiment should be designed to ensure there are enough organisms
in the water to be able to detect the differences between a screen with a
[0.5, 0.75, 1.0 mm] slot size and the alternative screening technology.
Replication of the tests is also critical to ensure the numbers are
reproducible and consistent among the tests and can reduce the
variability enabling the detection of statistical differences. In the case of
the alternative screening technology, the study duration could be 12
months long as long as the experiment is well designed and generates
enough data to compare the screens to the alternative screening
technology.
For the second optional study, for those owners or operators seeking an
alternative receiving water limitation for salinity, the study would be
required to characterize baseline conditions of ecologic composition of
habitat and marine life prior to commencing the brine discharge. The
current language would allow the use of existing data at the discretion of
the regional water board. For this study, more data would be better in
order to capture long-term variation (e.g. over a few seasons) but it is
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recognized the 36-month-long study duration would be more costly and
potentially cause project delays in Poseidon’s Carlsbad Desalination
Project. A well-designed 12-month-long study would capture seasonal
variation and should be adequate for characterizing ecologic
composition of habitat and marine life prior to commencing the brine
discharge.
The third study would be a mitigation assessment study using ETM/APF
and would be required of any new or expanded desalination facility with
a screened surface intake (or potentially an intake approved alternative
screening technology). Again, more data would be better in order to
capture long-term variation (e.g. over a few seasons); but, the more
critical issue is that the study is properly designed. A poor sampling
design and sampling error can result in uncertainty associated with the
ETM. Appendix E reviews critical factors to consider when designing a
study to collect data for an ETM/APF analysis. For example, the
frequency of sampling should account for species with short spawning
periods or a short larval duration. However, a one year sampling period
is reasonable if entrainment sampling is done concurrently with source
water sampling. (Steinbeck et al. 2007, Appendix E) Another benefit to
using the ETM/APF model over other demographic models such as
AEL and FH is that the estimates of the relative effects of entrainment
should be less subject to interannual variations. (Steinbeck et al. 2007,
Appendix E)
The 36-month-long studies mentioned above were revised to 12
months. Chapter III.L.2.a.(1) already includes a provision that the
studies and models are subject to the approval of the regional water
board in consultation with State Water Board staff. But chapter
III.L.2.a.(1) applies only to new or expanded desalination facilities.
Chapter III.L.3.f was added to include the same provision, but will apply
to discharge-related studies for all desalination facilities. The intent of
this language is to prevent important decisions from being made based
on inadequate or inaccurate study designs. It is recommended that an
owner or operator seek approval of the proposed study design or
models from the regional water board prior to commencing the studies.
This will prevent an owner or operator from having to re-do or revise a
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study after it has been completed.

15.6 Technology-neutral brine disposal determination: The staff
recommendation with respect to brine discharge technology is to
establish state wide requirements for use of the "most protective brine
discharge method after a facility specific evaluation" (Section 8.6.5 Staff
Recommendation, page 93). Poseidon agrees with this
technology-neutral recommendation, and notes that it is specifically
mandated under Water Code Section 13142.5(b). However, the draft
Desalination Amendments does not carry through with this
recommendation. Instead, the draft Desalination Amendments declare
that commingling brine with wastewater and multiport diffusers are the
"preferred technology" for brine discharge. The Draft Desalination
Amendments further provide a streamlined process for owners and
operators proposing such technologies. Poseidon has included several
comments on the draft Desalination Amendments directed at conforming
the draft Desalination Amendments to the staff recommendation.

Language was added to section 8.6.5 of the staff report to clarify that
the proposed Desalination Amendment does not take a technology
neutral approach, but states that commingling brine with wastewater is
the first environmentally preferred method of brine disposal followed by
discharging undiluted brine through multiport diffusers. The proposed
Desalination Amendment takes a hierarchical stance on brine
discharge methods while allowing flexibility for technological
innovations and site-specific factors.

For example, wastewater from a WWTP facility may be unavailable for
brine dilution because it is being used for water recycling efforts. In this
case, multiport diffusers would be the next best method for discharging
brine because they can rapidly dilute and disperse brine within a small
area and result in minimal marine life mortality. Multiport diffusers are
commonly used at ocean outfalls and can be installed at almost any
location. The proposed Desalination Amendment requires that they be
Fundamentally, however, Poseidon believes that the current draft of the sited and designed to minimize the impacts to marine life. For example,
Desalination Amendments should neither establish a "default" preferred the regional water board would not permit multiport diffusers to be sited
technology for brine discharge, nor impose uneven requirements for
next to a highly productive kelp bed if the diffuser array could be sited in
assessing which discharge technologies are "best available" for a given a less productive area.
site and related environmental conditions. To this point, if the
Desalination Amendments are going to include a requirement that
In addition to the abovementioned environmentally preferred options,
proponents of "flow augmentation" (or in-plant dilution) must demonstrate the proposed Desalination Amendment accommodates future
that the technology provides a comparable level of protection to that of a technological innovations in the field of brine disposal by allowing an
multi-port diffuser, then the Desalination Amendments must also provide owner or operator to use an alternative brine disposal technology. This
a standard against which flow augmentation proponents can compare
option is contingent on the fact they can effectively demonstrate to the
their technology and demonstrate equal or better species protection.
satisfaction of the regional water board in consultation with the State
Water Board that their method is at least as protective as discharging
through multiport diffusers. While there may be some marine life
mortality from the shearing effect associated with multiport diffusers,
these effects will likely be minimal from properly sited multiport
diffusers. (Foster et al. 2013; Bothwell comment letter 2014) An owner
or operator proposing to use an alternative brine disposal method must
demonstrate to the regional water board in consultation with the State
Water Board that their proposed method is at least as protective as
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discharging through multiport diffusers. Water Code section 1314.25(b)
and the proposed Desalination Amendment require mitigation
measures to compensate for residual mortality that occurs after the best
available site, design, and technology feasible are implemented.
Historically, mitigation has not been required for shearing-related
mortality that occurs when discharging through multiport diffusers.
WWTPs and other ocean dischargers may use multiport diffusers on
ocean outfalls but are regulated under National Pollutant Discharge
Elimination System permits pursuant to Clean Water Act section 402,
which also serve as Waste Discharge Requirements under
Porter-Cologne chapter 4, Article 4 (§§ 13260 et. seq.) and chapter 5.5
(§§ 13370 et. seq.), which do not require mitigation for these types of
impacts. New and expanded desalination facilities will be regulated
under Water Code section 13142.5(b), which requires mortality of all
forms of marine life be minimized and mitigated for. This includes
mortality that results from desalination facility discharges.
Foster et al. (2013) and Jenkins and Wasyl (2013) were some of the first
to examine the marine life mortality associated with multiport diffusers.
While both studies help elucidate potential mortality associated with
shearing stress and the data from the studies are valuable, neither
study was extensive. Staff has no other data estimating
shearing-related mortality from multiport diffusers and suggests that
more studies be done before setting a performance standard. Until
more peer-reviewed studies emerge and data are compiled and
approaching consistent, it is inappropriate to set a performance
standard for multiport diffusers based on the available data.

15.7 Discharge technology compliance standard: In order to demonstrate a
comparable level of environmental protection, the draft Desalination
Amendments require that proponents of the alternative discharge
technology provide a comparison of the marine life impacts of the
proposed technology to that of the "preferred technology" identified by
staff. The current draft Desalination Amendments lack guidance on the
discharge technology compliance standard to be met under the
Desalination Amendments, but there is substantial evidence in the Staff

Please see response to comment 15.6. There is not “substantial
evidence” to set a performance standard for multiport diffusers. Staff did
not include the Foster et al. (2013) estimate (23 to 38 percent of the total
entrained volume of dilution water may be exposed to lethal turbulence)
of shearing mortality in the proposed Desalination Amendment because
they did not deem it appropriate to set a performance standard based
on one study. Foster et al. (2013) can be used as a reference, but
additional studies are needed to better quantify shearing mortality
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Report to support such an evaluation. Poseidon recommends that the
before an appropriate performance standard can be set. When
guidance found on page 73 of the Staff Report be incorporated in the
sufficient data become available, the State Water Board may amend the
Desalination Amendments, "until additional data is available, we assume Ocean Plan to include a performance standard for multiport diffusers.
that larvae in 23 percent of the total entrained volume of diffuser dilution
water are killed by exposure to lethal turbulence." This assumption is
based on a finding in the State Water Board "Expert Panel Report"
(Foster et al 2013) that modeled shearing stress form multiport diffusers
and reported that larvae in 23 to 38 percent of the total entrained volume
of dilution water may be exposed to lethal turbulence. (Staff Report at
73-74).
15.8 Siting of Mitigation Projects: The draft Desalination Amendments
requires a project proponent to locate mitigation within the "source water
body" of the feedwater of a desalination facility. This would result in
Poseidon having to abandon its current mitigation project and start over,
even though it has already been determined that there are no suitable
mitigation sites within the source water body. We hope this is an oversight
and will be addressed in the final Desalination Amendments.

Language was added to chapter III.L.2.e.(2) of the proposed
Desalination Amendment that says, “The regional water boards may
consider existing mitigation projects for regional water boards
associated with a conditionally permitted desalination facility when
making a new Water Code section 13142.5(b) determination.”
Requiring an owner or operator to establish a new mitigation project
within the facility’s source water body when they already have an
established mitigation project would result in unreasonable costs and
resource expenditures for owners and operators of conditionally
permitted facilities. However, the regional water boards retain the right
to require additional mitigation for any additional impacts that occur
when transitioning to the long-term-stand-alone facility. The additional
mitigation would only be for additional construction impacts or an
increase in intake and mortality of marine life once the
long-term-stand-alone facility is operating under the new conditions.
Also, the proposed Desalination Amendment does not require that the
mitigation project be located within the source water body. Chapter
III.L.2.e.(3)(b)ii states that, “The owner or operator shall do modeling to
evaluate the areal extent of the mitigation project’s production area* to
confirm that it overlaps the facility’s source water body when feasible.”
The production area from a mitigation project is the area where
organisms originating at the mitigation site are dispersed to (see section
8.5.2 of the Staff Report with SED). The mitigation project should
provide a source of organisms to replace those that were lost at a
desalination facility. The best available mitigation measures feasible will
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be required to minimize intake and mortality of all forms of marine life.
The goal of a mitigation project should be to compensate for losses of
all forms of marine life and to ensure there is an increase in the
populations of the lost species within the ecosystem.
The provision requiring the overlap of the mitigation project’s production
area with the source water body is to ensure the production replaces
what was lost. Since Water Code section 13142.5(b) includes the term
feasible, the proposed Desalination Amendment was revised to include
“when feasible” after this requirement. If it is not feasible to locate the
mitigation project so that the production area overlaps the source water
body, then the mitigation project can be located elsewhere. However, if
the mitigation project’s production area does not overlap the source
water body, the regional water board should carefully evaluate the
mitigation project to ensure that it is still fully mitigating for losses.
Additionally, the language in chapter III.L.2.e.(3)(b)ii only applies to
facilities using surface intakes. Facilities using subsurface intakes will
not have source water bodies from which species will be entrained, and
consequently will not be required to perform modeling studies for
dispersal. Facilities using subsurface intakes that require mitigation for
construction or mitigation impacts should provide proposed mitigation
locations to the regional water board for approval. The proposed
mitigation locations should be located to the extent feasible in a habitat
close enough to the facility to fully mitigate for the losses.

15.9 Calculation of mitigation acreage: Even though planned improvements to Per comment 15.8, the following language was added to chapter
the Carlsbad project will reduce entrainment mortality, the methodology III.L.2.e.(7) of the proposed Desalination Amendment:
“For conditionally permitted facilities or expanded facilities, the
for calculating mitigation acreage requirements for the Carlsbad project
regional water boards may:
under the draft Desalination Amendments would increase the mitigation
requirements established by the Coastal Commission from 55 acres to
(a) Consider existing mitigation projects for regional water
approximately 130 acres. This is due to three provisions in the draft
boards associated with a facility when making a new Water
Desalination Amendments that differ from the Commission methodology
Code section 13142.5(b) determination.
for establishing mitigation for the entrainment impacts associated with the
Carlsbad project:
(b) Require additional mitigation when making a new Water
Code section 13142.5(b) determination for any additional
Mitigation ratio: The draft Desalination Amendments require 1:1
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habitat impacted - to that of the mitigation habitat provided. Consistent
with past APF siting and sizing determinations, the Desalination
Amendments should provide the Regional Water Boards sufficient
flexibility to adjust the mitigation acreage as needed based on the
expected productivity of the type of mitigation to be provided compared to
the actual productivity within the facility's source water body. For
example, the Coastal Commission determined that 49 acres were
needed to mitigate for estuarine species and 64 acres were needed to
mitigate for the open ocean species entrained by the Carlsbad project for
a total of 130 acres. However, in recognition of the impracticality of
creating 64 acres of offshore open water habitat, and recognizing the
relatively greater productivity rates per acre of estuarine wetlands
habitats, the Coastal Commission allowed the offshore impacts to be
"converted" to estuarine mitigation areas. Based on a recommendation
from a member of the Coastal Commission's Science Advisory Panel, Dr.
Peter Raimondi, the Coastal Commission determined that successfully
restored wetland habitat would be ten times more productive than a
similar area of nearshore ocean waters. Based on this determination, for
every ten acres of nearshore impacted by the project, Poseidon was
allowed to mitigate by creating or restoring one acre of estuarine habitat.
As a result, 49 acres of estuarine wetlands habitat ("EWH") were required
to mitigate for estuarine species, and 64 acres of EWH to mitigate for
ocean species, for a total of 55.4 acres. Although this approach would
result in "out of kind" mitigation, the Coastal Commission found it would
produce overall better mitigation because: (1) it is not practical to create
near-shore open water habitat; and (2) that habitat type is already
well-represented along the shoreline. The Coastal Commission found
that the Carlsbad Mitigation Plan would support a long-recognized need
to increase the amount of coastal estuarine habitat in Southern
California.

Response
impacts that occur when transitioning to a
long-term-stand-alone facility or expanding a facility. The
additional mitigation must be for additional construction impacts
or an increase in intake and mortality of marine life once the
long-term-stand-alone facility is operating under the new
conditions.”
This provision would allow the regional water board’s previous
determination of the 64 acre mitigation project as being in compliance
with the mitigation requirements in the proposed Desalination
Amendment unless there were additional impacts from the construction
or operation of the long-term-stand-alone facility. We do not intend to
require projects that have already met their mitigation requirements to
perform additional mitigation for previously mitigated impacts. However,
the regional water boards retain the right to require additional mitigation
for additional impacts when making a new Water Code section
13142.5(b) determination. Section 8.5.4 of the Staff Report with SED
discusses adding certainty to mitigation projects and goes into detail
about why it is appropriate and important to use either a mitigation ratio
or confidence interval to ensure all impacts are fully mitigated. This
issue is ultimately a policy decision that will be made by the State Water
Board; however, additional information is provided to help inform the
decision.
Out-of-Kind Mitigation for Open Water and Soft-Bottom Habitats
Section 8.5.2 of the Staff Report with SED describes the appropriate
types of projects for mitigating impacts from a desalination facility.
Out-of-kind mitigation is when the habitat or species lost is different than
what is replaced through mitigation and it does not result in whole
ecosystem benefits that occur with in-kind mitigation. In-kind mitigation
is when the habitat or species lost is the same as what is replaced
through mitigation. Out-of-kind mitigation is inappropriate for habitat
types such as estuaries, wetlands, kelp beds, rocky reefs, or seagrass
beds because there are practical mitigation methods that have been
successful for these habitat types. However, after considering public
comments, it may be necessary to allow out-of-kind mitigation for
impacts to open water and soft-bottom habitats because these habitats
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are impractical to restore or create.
Past projects (e.g. Huntington Beach and Morro Bay power plants) have
dealt with the impracticality of mitigating open water and soft-bottom
habitats by mitigating “more productive” habitats like wetlands or
estuaries. (CCC 2008) Certain populations of entrained species may
benefit from out-of-kind mitigation because some species may use the
alternative mitigated habitat at some point in their life cycle. For
example, adult California Halibut are found in deeper soft-bottom
habitat but move into shallow soft-bottom habitat to spawn. The larval
and post-larval halibut live in open water before settling to the
nearshore soft-bottom environment. Larger larvae and juveniles then
move into coastal estuaries and embayments and would benefit from an
estuarine mitigation project (Kucas and Hassler 1986; Fodrie and
Mendoza 2006). Other species lost to entrainment may not be replaced
by the mitigation project because they do not utilize the alternative
habitat at any point in their life cycle. However, the proposed
Desalination Amendment was revised to allow the regional water
boards to permit mitigation of a more productive habitat in lieu of
mitigating open water and soft-bottom habitats. This is currently the
best mitigation alternative available for these habitats when mitigation
of the alternative habitat results in a better overall mitigation project.
Mitigation Ratios Scenario 1: Impacts to Highly Productive Habitats
The concept of applying a mitigation ratio stems from wetlands
mitigation, where the restored, created, or enhanced habitat does not
always provide “full, immediate, and riskless replacement of all services
provided by each acre of impacted wetland.” (King and Price 2004)
Often with wetlands mitigation projects, the restored or created habitat
provides different habitat functions and services than the lost natural
habitat. This could be from differences between the locations of the
mitigation site and the natural habitat or because newly mitigated
habitat takes time to develop ecosystem functions and services that
occur in older, more established habitats (e.g. note the ecosystem
differences between a newly planted redwood forest and a hundred
year old redwood forest). A mitigation ratio can be applied to
compensate for the differences between the impacted habitat and the
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habitat that will be restored, created, or enhanced.
A mitigation ratio is calculated as the number of acres of mitigated
habitat (created, restored, or enhanced) to each acre of natural habitat
being impacted. When there is a risk the mitigated habitat will not
provide “full, immediate, and riskless replacement of all services
provided by each acre of impacted wetland [or other habitat],” a higher
mitigation ratio can be applied. For example, a mitigation ratio of 4:1
would mean that four acres of habitat would be mitigated for every acre
of impacted natural habitat. Mitigation projects for impacts to highly
productive marine habitats like wetlands, estuaries, kelp beds,
surfgrass beds, eelgrass beds, and rocky reefs may require higher
mitigation ratios because the impacts may be permanent. A higher
mitigation ratio will help to ensure the project fully mitigates for all
impacts.
Confidence levels are another means of adding certainty that a project
will fully mitigate impacts. Response to comment 21.90 describes the
use of a 95 percent confidence level in the proposed Desalination
Amendment. Confidence levels and mitigation ratios can be used in
combination. For example, some mitigation projects have used a 50
percent confidence interval to characterize the expected impact, and
then applied a mitigation ratio of 2:1 or 3:1 to compensate for the lower
confidence level and provide additional habitat in case the project is far
from the affected area or if the project is unsuccessful. (CCC 2008) The
proposed Desalination Amendment requires that the impacts from
screened surface intakes are evaluated using an ETM/APF analysis
with a 95 percent confidence level. Since a 95 percent confidence level
is required, a lower mitigation ratio (1:1 or 2:1) would be appropriate for
wetland, estuarine, kelp bed, surfgrass, eelgrass, and rocky reef
mitigation.
When determining a mitigation ratio for wetlands mitigation, King and
Price (2004) stated,
“To account for differences in the ecosystem services provided
per acre by impacted and replacement wetlands, a mitigation
ratio should take into account the following five factors:
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1. The existing level of wetland function at the site prior to the
mitigation;
2. The resulting level of wetland function expected at the
mitigation site after the project is fully successful;
3. The length of time before the mitigation is expected to be
fully successful;
4. The risk that the mitigation project may not succeed; and
5. Differences in the location of the lost wetland and the
mitigation wetland that affect the services and values they
have the capacity and opportunity to generate.”
These five factors could also be considered when determining an
appropriate mitigation ratio for other productive habitat types such as
rocky reefs, kelp beds, eelgrass beds, and surfgrass beds. Since there
are a number of factors to consider when determining a mitigation ratio,
the regional water boards will need to evaluate the Marine Life Mortality
Reports and Mitigation Plans on a project-specific basis to establish an
appropriate mitigation ratio to ensure the impacts from desalination
facilities are fully mitigated.
Mitigation Ratios Scenario 2: Impacts to Open Water and Soft-Bottom
Habitats
A mitigation ratio can be also applied to out-of-kind mitigation for open
water and soft-bottom habitats. Normally when out-of-kind mitigation is
performed, a higher mitigation ratio compensates for the fact that the
mitigation will not provide a direct or complete replacement of the
losses. However, for impacts to open water and soft-bottom habitats, a
lower mitigation ratio may be appropriate for out-of-kind mitigation when
the alternative habitat is more productive than the open water and
soft-bottom habitats.
As mentioned above, when a desalination facility entrains open water or
soft-bottom species, creating, restoring, or enhancing a more
productive habitat such as coastal estuarine habitat may result in a
better overall mitigation project. Some of the project proponents
commented that in this case, the mitigation ratio should account for the
differences in productivity between the habitats and the regional water
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boards should only require a 1:10 mitigation ratio (ten acres of the
impacted area would be mitigated by restoring, creating, or enhancing
one acre of more productive habitat). Even though the organisms
replaced would not necessarily be the same species as the organisms
that were entrained, this approach would result in no net loss of
biological productivity if the mitigation project is successful.
Figure 15.9-1 below illustrates how biological productivity can vary
between two habitats. In this example, there is four times as much
biomass, or biological productivity, in the estuarine habitat than in the
open coastal or soft-bottom habitats. If an owner or operator was
allowed out-of-kind mitigation, but required to use a 1:1 mitigation ratio,
the mitigated habitat may produce up to four times as much biomass as
the amount of biomass that was lost. A mitigation ratio could be applied
to compensate for the differences in biological productivities between
the mitigated and impacted habitats, which would result in equivalent
amounts of biomass lost and produced. In the example provided in
Figure 15.9.1, one acre of estuarine habitat has the equivalent biomass
as four acres of open coastal or soft-bottom habitat. Applying a
mitigation ratio of 1:4, or one acre of estuarine habitat restored for every
four acres of open water or soft-bottom habitat, would result in a
balance of biological productivity lost and produced.
Since the type of alternative habitat selected for mitigation and the
productivity of that habitat will vary, the regional water boards will need
to evaluate the relative productivity of the impacted natural habitat to the
estimated productivity of the replacement habitat on a case-by case
basis to establish an appropriate mitigation ratio. The proposed
Desalination Amendment was revised to allow the regional water
boards to apply a mitigation ratio for open water or soft-bottom habitats
based on an evaluation of the relative productivity of the habitats. The
regional water board may determine that a mitigation ratio less than
1:10 (e.g. 1:5, 2:1) is appropriate, but the regional water board may not
use a mitigation ratio exceeding 1:10 (e.g. 1:20). As mentioned in
Mitigation Ratios Scenario 1: Impacts to Highly Productive Habitats, a
mitigation ratio of at least 1:1 (e.g. 2:1, 3:2) should be used for all other
habitat types (estuarine, wetland, kelp, surfgrass, and rocky reef
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habitats).
Example of Applying Mitigation Ratios
As described above, mitigation ratios are complicated and will vary on a
project-by-project basis. Table 15.9-1 below includes an example of
how mitigation ratios can be applied for the different impacts (intake,
construction, and discharge) and habitat types. The example
incorporates the APF from Data Set 2 in response to comment 21.90 as
well as including example acres of disturbed area for construction and
discharges. In the table below, Column A includes the mitigation
assessment method that will be used to determine the number of acres
to mitigate. Column B is the number of acres initially calculated for
mitigation using the assessment method in Column A. For
intake-impacts, the number of acres to mitigate (as determined by APF)
will be broken down based on the habitat the impacted species utilize
and is listed in Column C. In this example, 10 percent of the entrained
species inhabited rocky reefs, 5 percent surfgrass beds, 15 percent
inhabited estuarine habitat, and 70 percent live in open coastal
nearshore waters. Column D breaks down the numbers of acres to be
mitigated per habitat type before consideration of a mitigation ratio.
Column E includes an example mitigation ratio based on habitat type.
Please note that these mitigation ratios are for example purposes only.
The actual mitigation ratios per chapter III.L.2.e.(3)(b). Column F
includes the number of acres to mitigate after applying the mitigation
ratio. Column G includes whether the mitigation acres in Column F will
be in-kind or out-of-kind.

15.10 Mitigation confidence interval: The Desalination Amendments require
Please see response to comment 21.90.
that the mitigation acreage calculation be based on a 90 percent
confidence level. This proposal has not been reviewed by the ERP. The
Coastal Commission found that an 80 percent confidence interval would
be acceptable under the site-specific conditions in Carlsbad. The uniform
application of a 90 percent confidence interval does not take into
consideration the varying levels of uncertainty associated with ETM/APF
estimates, and therefore is overly conservative as applied to Carlsbad.
Staff's proposal for a 90 percent confidence interval should be submitted
to the State Water Board's "Expert Review Panel on Intake Impacts and
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Mitigation" ("ERP") for peer review.
15.11 Requirement of mitigation of area inside the brine mixing zone: The
Desalination Amendments require 1:1 mitigation for the area within the
brine mixing zone exceeding 2 ppt. Standard practice under the Ocean
Plan is that dischargers do not mitigate for impacts within the zone of
initial dilution ("ZID"). The NPDES permit for the Carlsbad project does
not require mitigation inside the ZID. It is not clear why staff is
recommending desalination facilities mitigate for impacts within the
prescribed brine mixing zone, or even how such mitigation could be
accomplished. In the case of the Carlsbad Desalination Project, the
proposed ZID will be approximately 1000 feet.

WWTPs do not currently have to mitigate for shearing related mortality,
and the concept is somewhat new in the regulated community.
Historically, mitigation has not been required for impacts within the zone
of initial dilution, including shearing-related mortality that occurs when
discharging through multiport diffusers. WWTPs and other ocean
dischargers may use multiport diffusers on ocean outfalls but are
regulated under National Pollutant Discharge Elimination System
permits pursuant to Clean Water Act section 402, which also serve as
Waste Discharge Requirements under Porter-Cologne chapter 4,
Article 4 (§§ 13260 et. seq.) and chapter 5.5 (§§ 13370 et. seq.), which
do not require mitigation for these types of impacts. However, Water
Code section 13142.5(b) requires that an owner or operator of a new or
expanded desalination facility mitigate for all mortality of all forms of
marine life; including that which occurs as a result of the construction
and operation of the facility. This further includes any shearing related
mortality that occurs as a result of the addition of the brine waste stream
to the effluent for commingled discharges or any other mortality that
occurs in the zone of initial dilution (ZID) or brine mixing zone (BMZ). In
some cases, the regional water board may determine that the shearing
related mortality from the addition of the brine waste stream is not
significantly higher than the shearing mortality that occurs at a WWTP in
the absence of the brine stream. In this case, the regional water board
may not require mitigation for shearing mortality, but they still may
determine there is mortality associated with brine toxicity within the ZID
or BMZ that requires mitigation.

15.12 Facility-specific receiving water limit: Based upon the proposed language No observable effect level (NOEL) was used to ensure the standard
in the draft Desalination Amendments, it does not appear possible for an would be adequately protective of marine life. However, the language
operator to successfully develop a facility-specific receiving water limit: has been changed to lowest observable effect level to provide a
standard that is consistent with the approach from Roberts et al. 2012.
LOEL vs. NOEL: The procedure set forth in the Desalination
Amendments for establishing facility-specific receiving water limits uses a
completely different, and more restrictive, standard of salinity than the
standard that is used as a guideline throughout the entire draft
Desalination Amendments. Throughout the draft Desalination
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Amendments, and indeed, throughout Roberts et al. 2012 (upon which
much of the draft Desalination Amendments are based), it is stated that
red abalone are the most sensitive species tested, with a LOEL (Lowest
Observable Effect Level) of 35.6 ppt - or approximately 2.1 ppt above
ambient salinity levels (in southern California waters). Thus, it is argued,
a maximum regulatory salinity increase of 2 ppt is reasonable because it
protects the most sensitive species. However, the language in the draft
Desalination Amendments uses a completely different standard, which is
NOEL (No Observable Effect Level). The NOEL value, according to
Philips et al. (2012) is 34.9 ppt, or approximately only 1.4 ppt above
ambient salinity levels (in southern California waters). Consequently, an
operator that wishes to establish a site-specific receiving water limit under
the draft Desalination Amendments is held to a more restrictive salinity
standard. Poseidon requests that the Desalination Amendments provide
the facility-specific alternative receiving water standard is based on the
same standard that will be used to establish the statewide receiving water
limit of 2 ppt - the lowest observed effect level (LOEL).
15.13 Benthic monitoring study: The Desalination Amendments require that an Please see response to comment 15.5.
owner or operator conduct a 36-month baseline biological conditions
survey at the discharge location and at reference locations prior to
commencing brine discharge. The discharge from the Carlsbad project
will start in the 2nd quarter of 2015, so this option is currently not available
to the Carlsbad project. In addition, the justification for a 36-month survey
period prior to discharge is not clear. Comprehensive testing over a
shorter period supported by existing biological data from nearby similar
habitat should be sufficient for determining the biological characteristics
of the site.
15.14 Brine Mixing Zone: The draft Desalination Amendments propose to limit
the salinity increase to a maximum of 2 ppt over natural ocean salinity
background, at a fixed distance of 100 meters from the point of discharge.
The distance of 100 meters appears to have been selected based on the
multiport diffuser. (Staff Report at 98.) The Staff Report states - without a
stated basis - that facilities using flow augmentation should also be able
to meet 2 ppt above ambient with 100 meters. (Staff Report at 99.)
However, this is not correct. Depending on ambient mixing conditions

The proposed Desalination Amendment provides flexibility for new and
innovative brine disposal methods that are equally protective as
multiport diffusers. Multiport diffusers are the second best preferred
technology (second to commingling brine with an adequate volume of
wastewater) because they rapidly disperse brine in the receiving waters
within a relatively small area. Facilities commingling brine with an
adequate volume of wastewater are expected to have positively
buoyant plumes and will easily be able to meet the receiving water
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(tides, wind, waves, current, temperature) in the receiving water, the
Carlsbad project requires anywhere from 200 meters under good mixing
conditions to 500 meters under poor mixing conditions to ensure strict
compliance with the proposed 2 ppt standard.

limitation for salinity within 100 meters of the outfall. Roberts et al.
(2013) reviewed studies on discharges through multiport diffusers and
performed modeling of multiport diffusers and conservatively found that
discharges through multiport diffusers should also easily be able to
meet a receiving water limitation for salinity of 5 percent (~2 ppt or 2
The draft Desalination Amendments' definition of "brine mixing zone"
PSU) above natural background salinity within 100 meters from the
alludes to a mechanism for establishing a larger brine mixing zone: "the discharge.
brine mixing zone shall not exceed 100 meters...unless otherwise
authorized in accordance with this plan." However, the draft Desalination This requirement is consistent with the project goal to provide a
Amendments does not include a process for establishing a larger brine consistent statewide approach for protecting water quality and related
mixing zone. Failure to include a process for establishing a larger brine beneficial uses of ocean waters and controlling adverse effects of
mixing zone in the Desalination Amendments would limit the brine
desalination discharges by minimizing the area of impact. Commingling
discharge options available to the Carlsbad project to the environmentally brine with wastewater and discharging brine through multiport diffusers
inferior multiport diffuser. This appears to be an oversight, and we
are both technologies that can reduce or eliminate toxic effects of
respectfully request that it will be addressed by staff in follow-up
salinity within a relatively small area (100 m). Alternative discharge
revisions.
technologies that are equally protective as commingling with
wastewater of discharging through diffusers should also be designed to
minimize the area where salinity exceeds 2 ppt above natural
background salinity or the alternative receiving after limitation (other
than 2 ppt). If a flow augmentation system requires between 200 and
500 meters in order to meet the 2 ppt standard, then it is not as
protective as discharging through multiport diffusers because the area
of impact is much larger than 100 meters. Please see response to
comment 15.58.
We have removed “…unless otherwise authorized in accordance with
this plan” from the definition of brine mixing zone to clarify that the brine
mixing zone shall extend no more than 100 m laterally from the points of
discharge and throughout the water column. Please also see response
to comment 6.11.
Regarding the statement that, “Failure to include a process for
establishing a larger brine mixing zone in the Desalination Amendments
would limit the brine discharge options available to the Carlsbad project
to the environmentally inferior multiport diffuser,” please see response
to comment 15.20.
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Whereas the definition of natural background salinity in the draft
Desalination Amendments is as follows:

The proposed Desalination Amendment included a requirement that
salinity be measured using total dissolved solids method because EPA
Method 160.1 is a widely used standard method (for NPDES permitting
and environmental monitoring. EPA Method 160.1 requires that results
are reported in mg/L or parts per million, which is why the original
amendment language included 2,000 mg/l. 2,000 mg/L (ppm) is
equivalent to 2.000 g/L (ppt). The results from Phillips et al. (2012) and
conclusions from Roberts et al. (2013) were reported in ppt and ppt
units are also commonly used in the Ocean Plan and NPDES permits.

NATURAL BACKGROUND SALINITY is the salinity* at a location that
results from naturally occurring processes and is without apparent human
influence. Natural background salinity shall be determined by averaging
20 years of historical salinity* data at a location. When historical data are
not available, natural background salinity shall be determined by
measuring salinity* at depth of proposed discharge for three years, on a
weekly basis prior to a desalination facility* discharging brine,* and the
average salinity* shall be used to determine natural background salinity.
Facilities shall establish a reference location with similar natural
background salinity to be used for comparison in ongoing monitoring of
brine* discharges.

However, we recognize that the definition of salinity and natural
background salinity may present an issue for some facilities if the
historical salinity data were not measured using total dissolved solids.
To reconcile this issue, the amendment language was revised to allow
an owner or operator to measure salinity using a standard method (e.g.
Standard Method 2520 B, EPA Method 120.1, EPA Method 160.1) that
is approved by the regional water board, but the data must be reported
in parts per thousand. A provision was also included to allow the
regional water board to accept converted salinity data at their discretion.
This may require an owner or operator to provide additional information
(e.g. correlative data) to demonstrate how the data were converted.

SALINITY is a measure of the dissolved salts in a volume of water. For
the purposes of this Plan, salinity shall be measured as total dissolved
solids in mg/l.

These two definitions are potentially at odds with each other depending
on the analytical method used to establish the historical salinity data for a
particular desalination facility. This is because the definition for Natural
Background Salinity seeks to establish a long-term background value,
and most of the data collected in the past that would be useful for these
purpose measures total dissolved salts, not total dissolved solids
("TDS"). The definition of Salinity in the draft Desalination Amendments,
on the other hand, provides that for purposes of determining compliance
with the maximum 2 ppt increase over the natural background salinity at
the edge of the brine mixing zone (or facility-specific receiving water
limit), "salinity shall be measured as total dissolved solids."
As noted in Attachment 6, the Scripps Institution of Oceanography
("SIO") maintains a 30 year historical database of Pacific Ocean salinity
that serves as the baseline background salinity for the Carlsbad project.
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SIO's salinity data base, and most other salinity data bases, measure
salinity as total dissolved salts not TDS. This is accomplished using
electrical conductivity and reported as the Practical Salinity per PSS-78.
This approach is viewed as the most accurate measure of Pacific Ocean
salinity because it eliminates the uncharged (neutral) dissolved solids
(such as dissolved organic matter) in seawater that are not related to the
salinity. The San Diego Regional Water Quality Control Board adopted a
similar approach in the order issued for the Carlsbad project. (See Table
5 on page E-8 of Order R9-2006-0065).
15.16 For the Carlsbad project, the long-term average Natural Background
Please see response to comment 15.15 and note that the definition of
Salinity, as defined in the draft Desalination Amendments, is 33.5 ppt.
salinity was revised to resolve this issue.
The problem with using TDS in the definition of Salinity in the draft
Desalination Amendments is that, relative to the historic SIO database
measured using electrical conductivity and reported as the Practical
Salinity per PSS-78, the TDS measurement is expected to yield a higher
reading due to the presence of uncharged (neutral) dissolved solids
(such as dissolved organic matter) in seawater that are included in the
TDS measurement, but not related to the salinity. To the extent that the
TDS measurement is greater than the PSS-78 salinity measurement, and
this figure is used to confirm compliance with the 2 ppt increase (or
site-specific receiving water limit) over the a historical average of 33.5
measured by the PSS-78 method, then Poseidon is not receiving the full
benefit of the 2 ppt increase (or site-specific receiving water limit) by the
amount of the difference between the TDS and PSS-78 measurements.
In order to reconcile this problem, we think the measurement of salinity
needs to reflect the same method as that of the historical data base.
The following definition would correct this problem:
SALINITY is a measure of the dissolved salts in a volume of water. For
the purposes of this Plan, salinity shall be measured using electrical
conductivity and reported as the Practical Salinity per PSS-78. Other
measures of salinity, including absolute salinity as defined per TEOS-10
(in g/kg), salinity as reflected in total dissolved solids measurements (in
mg/L), or the sum of the major anions and cations (chloride, sulfate,
bicarbonate, bromide, sodium, magnesium, calcium, and potassium, in
mg/L) may also be collected and reported to determine proper
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correlations with PSS-78 salinity measurements.
15.17 Receiving Water Limit for Salinity: The Desalination Amendments
provide that brine discharges from desalination facilities shall not exceed
2.0 parts per thousand above the natural background salinity. Natural
background salinity is defined as the 20-year average salinity at the
project location. The database that makes up the natural background
salinity for the Carlsbad Project shows a mean salinity of 33.5 ppt, a
minimum salinity of 27.4 ppt, and a maximum salinity of 34.2 ppt over the
last 20 years. Sixty-four percent of daily salinity measurements over the
last 20 years are above the 33.5 ppt average. This means that the
Carlsbad facility would have to operate at less than a 2 ppt increase over
the ambient salinity 64 percent of the time. This operating requirement
would severely impact plant reliability. To address this problem,
Desalination Amendments should be revised such that the natural
background salinity shall be determined by averaging 20 years of
historical salinity* data at a location unless the actual salinity measured at
the facility intake is greater than the 20 year average salinity, in which
case, the natural background salinity shall be the lower of: (1) the actual
salinity measured at the intake, or (2) the maximum salinity level
measured in the 20 years of historical salinity data (i.e., 33.5 to 34.2 ppt in
Carlsbad).

Per comment 6.9 the definition of natural background salinity was
updated so that the natural background salinity used in determining
compliance with the receiving water limitation for salinity will be based
on the historical average for the month. The alternative approach to
natural background salinity proposed by the commenter would not be
adequately protective of water quality or other related beneficial uses of
ocean waters. Using the actual salinity measured at an intake as the
natural background salinity does not work for facilities with the intakes
located nearby the discharges. In this scenario, the brine discharge
could make the intake water saltier and saltier over time but the facility
would not be in violation of the receiving water limitation for salinity,
even though natural background salinity is increasing over time.
The second option of using the maximum salinity measured in the 20
years of historical salinity data would also not be adequately protective
of water quality or other related beneficial uses of ocean waters. One of
the Desalination Amendment Peer Reviewers, Dr. Lisa A. Levin a
Distinguished Professor from the Scripps Institution of Oceanography,
UC San Diego, California discusses the issue of determining natural
background salinity in her review. Dr. Levin states that in stable
environments where natural background salinity does not vary
significantly; a standard of 2 ppt above natural background salinity may
have sub-lethal effects even though lethal effects may not be detected.
Using the maximum salinity measured in the 20 years of historical
salinity data in stable oceanic environments could result in sub-lethal
salinity effects. Furthermore, Dr. Levin goes on to say the following
regarding variability:
“The nature of variability is just as important in establishing
receiving water limits as the amount of variation, as indicated
by this plot of salinity variation at the outfall off Huntington
Beach [See Figure 5-2 in Roberts et al. 2013]. Natural
variability involves significant episodic drops in salinity by 2 ppt,
but never a rise of this magnitude. Representing variability as
9.7% in this case does not tell a realistic story, since natural
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exposures rarely rise above 34. Another measure of variability
should be considered since the disturbance at hand involves
elevated salinity – perhaps by calculation of variance above the
mode or mean. Certainly 37 for a numeric limit seems
unrealistic for California waters (except perhaps in our inverse,
hypersaline estuaries.”
The current definition of natural background salinity takes into account
seasonal variability where there may be natural seasonal drops that are
typically correlated with precipitation in winter months or increased solar
radiation in summer months. The current approach will meet the project
goal of providing a consistent statewide approach for protecting water
quality, and related beneficial uses of ocean waters while being flexible
enough to compensate for site-specific salinity differences.
Please also see response to comment 13.130.

15.18 Definition of Brine Mixing Zone: Project operators would not be able to Please see response to comment 6.11.
comply with the proposed prohibition of acutely toxic conditions in the
brine mixing zone. The definition of brine mixing zone should include an
allowance for acute toxicity consistent with the definition of Acute Toxicity
in the Ocean Plan - "The mixing zone for the acute* toxicity* objective
shall be ten percent (10%) of the distance from the edge of the outfall
structure to the edge of the (brine mixing zone*)." This appears to be an
oversight, and we respectfully request that it will be addressed by staff in
follow-up revisions.
15.19 Additional information Poseidon requests the State Water Board to
consider prior to finalizing the Desalination Amendments: During the
administrative process leading up to the release of the draft Desalination
Amendments, Poseidon submitted a number of technical studies and
reports to staff for consideration in evaluating the use of low-impact
pumps for flow augmentation as a method for brine disposal technology.
Included below are a summary of the studies and reports provided and
the applicability of that information to the draft Desalination Amendments.
Copies of these studies and reports are included as attachments hereto.

Thank you for providing these additional studies. We reviewed
Attachments 8 (Borthwick et al. 1999) and 9 (Borthwick and Corwin
2001) that provided information on Archimedes lifts and internal helical
pumps, but did not include the results in the Staff Report with SED
because the studies do not provide information about the survival of fish
and eggs in the size classes that would be entrained through a surface
intake with a 1.0 mm slot size or smaller screened intake. The proposed
Desalination Amendment requires that surface intakes be equipped
with screens with openings no larger than 1.0 mm. Generally, the length
of organisms that will be protected is equivalent to 10 percent of the
U.S. Bureau of Reclamation research on low-impact pumps for transfer of screen slot size, which means fish smaller than 10 mm in length will be
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juvenile pumps: In February 2014, Poseidon provided to State Water
Board staff copies of U.S. Bureau of Reclamation's ("USBR") studies
analyzing the low-impact pump technology at the Red Bluff Research
Pumping Plant Program (the "RPP") on the Sacramento River. The
full-scale pumping plant was constructed to test new fish-protection
technology, including Archimedes lifts and internal helical pumps. The
research program assessed seasonal patterns of fish entrainment from
the Sacramento River, and mortality, injury, and stress of hatchery-reared
juvenile Chinook salmon passed through the pumps. The RPP has
produced a wealth of studies and peer-reviewed reports on various
aspects of the Archimedes Lifts and impacts on juvenile and larval
salmonids, all of which are currently available on the USBR website. Of
particular interest and value with respect to the State Water Board's
evaluation of flow augmentation as a brine disposal technology are the
following reports:

entrained through screens with 1.0 mm slot size. (Weisberg 1987)
Entrainment is largely related to the species and organism size. Studies
have estimated that certain species of fish 20 to 25 mm in length can be
entrained through a 1.0 mm slot size screen. (Tenera et al. 2013a)
The majority of mortality data presented in Borthwick et al. (1999) and
Borthwick and Corwin (2001) are for fish 30 to 100 mm in length, but
include data for fish up to 300 mm in length (1.2 to 3.9 inches, up to 11.8
inches). Borthwick et al. (1999) and Borthwick and Corwin (2001) state
that data on fish <30 mm were not reported because the small fish were
not efficiently retained in their study systems. (Borthwick et al. 1999)
There are no empirical studies that estimate damage to or mortality of
eggs, larvae, and small (i.e.< 30mm) juvenile organisms that pass
through Archimedes lifts and internal helical pumps.

The Borthwick et al. 1999 and Borthwick and Corwin 2001 studies are
valuable from the standpoint that the Archimedes lift systems can be
used to safely transport larger juvenile and adult fish, but more studies
are needed to evaluate the damage to and mortality of organisms in the
size class of interest as they move through the Archimedes lift systems.
Wild Fish Entrainment by Archimedes Lifts and an Internal Helical Pump The size class of interest in the case of the proposed Desalination
at the Red Bluff Research Pumping Plant, Upper Sacramento River,
Amendment is any organism that is small enough to pass through a
California: February 1997 - May 2000, December 2001.
screen with a 1.0 mm opening, or approximately smaller than 25 mm.
Furthermore, the intake system is only one part of the flow
augmentation process. Other steps in the process (e.g. water
conveyance and mixing with brine) will need to be evaluated before
comparisons can be made between flow augmentation as a proposed
alternative technology and multiport diffusers.
Investigations of Fish Entrainment By Archimedes and Internal Helical
Pumps at the Red Bluff Research Pumping Plant, Sacramento River,
California: February 1997 - June 1998, October 1999.

15.20 Hydrodynamic Impacts on Marine Life Due to Brine Dilution Strategies for
Seawater Desalination Plants: In 2013, Poseidon provided to State Water
Board staff copies of a report by Jenkins and Wasyl. This report provided
a comparison of the expected entrainment mortality in the dilution water
used for flow augmentation and multiport diffusers. Subsequently, Dr.
Jenkins revised the report in response to comments received from staff,
and submitted it to the Journal of Environmental Science and Technology
for consideration for publication.

The revised report, included as Attachment 10 to the Poseidon
Resources comment letter was reviewed and is an improvement over
the Jenkins and Wasyl draft submitted in 2013. However, the
conclusions in Jenkins et al. 2014 are not adequately supported by the
information presented in the report or by any other literature. The report
is biased and does not fairly or holistically compare the two discharge
methods. The analysis compares impacts for diffusers that have been
sited next to a highly productive kelp bed rather than at a
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nearby-location without a kelp bed (see their Figure 4 vs. staff’s Figure
15.20-1 below). There are numerous other options for siting the diffuser
array and the report inappropriately compared diffusers sited next to a
kelp bed where marine life mortality would be higher than diffusers sited
in the area slightly offshore or to the north. Poseidon did not provide
adequate justification for why they sited the diffuser array directly next
to the kelp bed rather than an area further away from the kelp beds. This
is an issue that has been mentioned to Poseidon during numerous
stakeholder meetings and it was assumed that this would be addressed
in subsequent report drafts. However, the report persists to portray a
biased and incomplete analysis of the discharge options.
Second, Jenkins et al. (2014) focuses on hydrodynamic impacts to
marine life at the point of discharge, but neglects to consider the
hydrodynamic mortality that would occur during water conveyance and
mixing with brine for flow augmentation systems. The analysis should
compare all discharge-related mortality including the intake of water for
brine dilution, water conveyance and mixing, and shearing mortality.
Diffuser systems do not require the additional intake of seawater and
consequently have no mortality associated with the intake of water for
brine dilution. The only marine life mortality associated with diffusers is
associated with elevated salinity and shearing. Flow augmentation
systems will have mortality associated with the additional seawater
intake and water conveyance, and possibly shearing, depending on
how the effluent is discharged. In the case of the Carlsbad Desalination
Project, the facility is designed to intake an additional 200 MGD solely
for brine dilution. This volume of water would need to be increased to
provide adequate dilution to meet the receiving water limitation for
salinity in the proposed Desalination Amendment. This additional
volume would not only be subjected to potential mortality at the intake,
but assuming organisms survive the intake process, they would be
subjected to stress, potentially lethal shearing mortality, or mortality at a
number of places in the water conveyance and brine dilution. This fact
was not made clear and the report failed to estimate mortality
associated with each step in the flow augmentation system.
Table 1 in Jenkins et al. 2014 attempts to portray the mortality
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associated with each step, but it contains inaccurate, unsupported, and
skewed information rather than a fair and accurate comparison of the
two technologies. Numerous times throughout the report, the authors
make assumptions that are not supported by past or current data, then
extrapolate the data, drawing conclusions from the unfounded
assumptions (e.g. integrated injury factor, # of organisms injured per
day, “co-lateral [sic] environmental damage,” and “co-lateral [sic]
damage”). Additionally, the authors include equations but fail to clearly
or adequately tie them in to the analysis and support their reported
numbers (e.g. integrated injury factor and # of organisms injured per
day). This results in the authors reporting numbers and presenting them
as facts without supporting them by reference, with data, or in the text.
The “Co-lateral [sic] Environmental Damage” and “Co-lateral [sic]
Damage” lists turbidity increases from diffuser turbulence and reduction
in PAR. Both of these have been rejected by Foster et al. (2013) as
significant impacts. Turbidity impacts are directly related to the volume
of discharge and the diffuser design. Poseidon’s proposed diffuser
design would increase turbidity, but the regional water board will require
that the diffuser be designed to minimize the suspension of benthic
sediments (chapter III.L.2.e.(2)(b)). Furthermore, existing provisions in
the Ocean Plan include effluent limitations for turbidity. The “Co-lateral
[sic] Impact Zone” again mentions there would be impacts to the kelp
beds, but these would not occur if the diffusers were not sited near a
highly productive environment. For these reasons, the report is
insufficient to support the conclusion that, "Marine life impact numbers
were found to be 7 to 9.5 times greater using high velocity diffusers to
affect brine dilution with jet discharge velocities ranging from 3 m/s to 5
m/s."
Figure 15.20-1 below was generated with the kelp beds highlighted in
red juxtaposed to Poseidon Carlsbad’s proposed siting of the diffuser
outfall pipe (black) that was used in Jenkins et al. (2014) comparative
analysis. An area highlighted in green was included to show an
environmentally superior location for the diffuser array based on the
location of the kelp beds alone. The siting of the diffuser should be in the
best possible location to minimize intake and mortality of marine life,

H-202

Appendix H
Response to Public Comments Received by August 19, 2014
Please note all tables and figures referenced are present at the end of this document
ID#

Comment Summary

Response
and Figure 15.20-1 demonstrates the point that the proposed diffuser
design is not sited in the best available location feasible to protect the
kelp bed resources.

15.21 Revise [the proposed Desalination Amendment] as follows: "The regional Please see response to comment 6.2.
water board shall analyze, review and approve the owner or operator’s
Water Code section 13142.5(b) analysis of all new and expanded
desalination facilities.* A Water Code section 13142.5(b) analysis may
include future expansions at the facility. The regional water board shall
first analyze separately as independent considerations a range of
feasible*"
15.22 Amendment Section L.2.a.(2): The stated purpose of the Desalination
Please see response to comment 6.12.
Amendments are to provide implementation procedures for conducting
Water Code section 13142.5(b) "evaluations of the best available site,
design, technology and mitigation measures feasible to minimize the
intake and mortality of all forms of marine life at new or expanded
desalination facilities." Yet the draft Desalination Amendments fail to
provide the regional water boards with direction regarding one of the
more contentious aspects of the 13142.5(b) evaluation - the scope of the
feasibility assessment. The Court of Appeal effectively resolved this
debate in 2012 when it assessed whether the San Diego Regional Water
Board complied with Water Code section 13142.5(b) in issuing Order
R9-2009-0038 for the Carlsbad Desalination Project. (Surfrider Found. V.
Cal. Reg’l Water Quality Control Bd. (2012) 211 Cal. App. 4th 557, 581).
The court determined that the Regional Board fully complied with section
13142.5(b) in relying on the definition of "feasible" under CEQA. (Id. at
pp. 582-583). Under CEQA, "feasible" means "capable of being
accomplished in a successful manner within a reasonable period of time,
taking into account economic, environmental, social, and technological
factors." (Pub. Res. Code, §§ 21061). The Coastal Act relies on the same
definition. (Pub. Res. Code, § 30108 (Coastal Act)). This definition of
Feasibility has been included in Poseidon’s suggested revisions to the
Definition of Terms section of the Ocean Plan.
15.23 Amendment Section L.2.a.(2): It is important that the language here
accurately tracks WC section 13142.5(b).

The proposed Desalination Amendment and the Staff Report with SED
were revised to include references to “available” and “feasible” for the
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statutory factors, in order to make the intent clear.

[Revise as follows: "The regional water board shall analyze, review and
approve --conduct a-- the owner or operator’s Water Code section
13142.5(b) analysis of all new and expanded desalination facilities.* A
Water Code section 13142.5(b) analysis may include future expansions
at the facility. The regional water board shall first analyze separately as
independent considerations a range of feasible* alternatives for the best
available site, the best design, the best technology, and the best
available mitigation measures to minimize intake and mortality of marine
life. Then, the regional water board shall consider all four factors
collectively, and include the best combination of alternatives feasible*
that in combination minimize intake and mortality of marine life. The best
combination of alternatives feasible* may not always include the best
alternative under each individual factor because some alternatives may
be mutually exclusive, redundant, or infeasible in combination."]
15.24 Amendment Section L.2.a.(3): This provision discourages marginal
increases in productive capacity of the plant and associated efficiency
gains by putting the entire facility at risk of having to come into
compliance with technology improvements. As a matter of public policy,
the state should encourage the optimal utilization of existing
infrastructure.

Disagree with the suggested language change. Expanded facilities will
have additional environmental impacts that result from an increased
intake flow and brine discharge. Water Code section 13142.5(b)
requires that expanded facilities use the best available site, design,
technology, and mitigation measures feasible to minimize intake and
mortality of all forms of marine life and this is consistent with the
proposed regulatory language. In some cases, desalination facilities
[Revise as follows: "The regional water board’s 13142.5(b) analysis for were built more than 20 years ago and an expansion of a facility is one
expanded facilities shall --may-- be limited to those expansions or other of the few opportunities for the regional water boards to require
changes that result in the increased intake or mortality of marine
upgrades for intake technology for previously-approved desalination
life.--unless the regional water board determines that additional
facilities with appropriate statutory determinations because of the
measures that minimize intake and mortality of marine life are feasible for limiting scope of Water Code section 13142.5(b). The State Water
the existing portions of the facility.--"]
Board encourages the use of existing infrastructure. In some instances,
an “additional measure” may be replacing an old intake screen with a
1.0 mm or smaller slot size or mesh size screen while still utilizing
existing infrastructure.
15.25 Amendment Section L.2.a.(5)(b): Water agencies are investing in
The changes proposed in the comment would allow an owner or
desalination facilities to diversify their water supply portfolio to achieve operator to potentially indefinitely delay upgrading to the new Water
specific goals with respect to water supply quantity, quality and reliability. Code section 13142.5(b) determination requirements, which could pose
Therefore the length of deferral of Section 13142.5(b) modifications
a significant threat to aquatic life beneficial uses. Adding the language
should be linked to the ability of the water agency served by the
“of comparable quantity, quality, and reliability” would restrict when the
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desalination facility to obtain a temporary replacement supply of water
with a comparable quantity, quality, and reliability. Similarly, the owner of
the facility may have financing that requires the facility continue operating
while modifications are implemented (as is the case with the Carlsbad
project). The deferral should be available to an owner that needs to
continue operations to receive payments to pay any project specific
related financing while modifications are being implemented.

regional water board could extend the compliance timeline and could
potentially limit alternative water supply options. The second proposed
language addition, “or (2) the owner of the facility needs to continue
operations to receive payments to pay any project specific related
financing while modifications are being implemented” does not
necessarily protect the public interest, but rather a pecuniary interest.
Furthermore, there is nothing in the existing language that would
prevent the regional water board from considering the need to continue
[Revise as follows: "The regional water board may allow up to five years operations while modifications are being implemented.
from the date of the event for the owner or operator to make modifications However, the proposed Amendment language was revised to provide
to the facility required by a new Water Code 13142.5(b) determination, additional flexibility to the regional water boards when considering the
provided that the regional water board finds that any water supply
need for up to five years to make modifications to the facility. The
interruption resulting from the facility modifications requires additional
following underlined language was added to chapter III.L.2.a.(5)(b):
time for water users to (1) obtain a temporary replacement supply of
“The regional water board may allow up to five years from the
comparable quantity, quality, and reliability; or (2) the owner of the facility
date of the event for the owner or operator to make
needs to continue operations to receive payments to pay any project
modifications to the facility required by a new Water Code
specific related financing while modifications are being implemented."]
section 13142.5(b) determination, provided that the regional
water board finds that 1) any water supply interruption resulting
from the facility modifications requires additional time for water
users to obtain a temporary replacement supply or 2) such a
compliance period is otherwise in the public interest and
reasonably required for modification of the facility to comply
with the determination.”
15.26 Amendment Section L.2.b.(2) [second sentence]: This sentence should
be moved to the technology section.

The sentence was moved to the chapter III.L.2.d.(1)(a) and revised to,
“A design capacity in excess of the regional water need for desalinated*
water as identified in chapter III.L.2.b.(2) shall not be used by itself to
declare subsurface intakes* as not feasible.*”

[Revise as follows: "Consider whether the identified regional need for
desalinated* water identified is consistent with any applicable general or
coordinated plan for the development, such as a county general plan, or
utilization or conservation of the water resources of the state, such as --a
county general plan-- an integrated regional water management plan or
an urban water management plan as well as available current and
projected water supplies. --A design capacity in excess of the identified
regional water need for desalinated* water shall not be used by itself to
declare subsurface intakes as infeasible.--]
15.27 Amendment Section L.2.b.(3) [Delete "geographic scope" portion]: Not “From the geographic scope of” was removed from chapter III.L.2.b.(3)
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15.28 Amendment Section L.2.b.(4) : Clarify scope of analysis.

Response
of the proposed Desalination Amendment.
The phrase “at the site” was added instead of “within the area affected
by the project” to address this comment.

[Revise as follows: "Analyze oceanographic, bathymetric, geologic,
hydrogeologic, and seafloor topographic conditions within the area
affected by the project, so the siting of a facility, including the intakes and
discharges, minimize the intake and mortality of marine life."]
15.29 Amendment Section L.2.b.(6): It is impossible to demonstrate "no
impacts," which potentially exposes the projects to litigation.

Please see response to comment 6.4.

[Revise as follows: "Ensure that the intake and discharge structures are
not located within a MPA or SWQPA.* Discharges shall be sited at a
sufficient distance from a MPA or SWQPA* so that there are no
measurable impacts from the discharge on a MPA or SWQPA* and so
that the salinity* within the boundaries of a MPA or SWQPA* does not
exceed natural background salinity.* --To the extent feasible, intakes
shall be sited so as to maximize the distance from a MPA or SWQPA.*--]
15.30 Amendment Section L.2.b.(6): The first two sentences adequately
address the need to protect MPAs and SWQPAs. Last sentence of this
section should be deleted because it is redundant and open to subjective
interpretation.

Removing the language as proposed by the commenter would result in
language that is not adequately protective of MPAs or SWQPAs. The
first sentence in chapter III.L.2.b.(7) formerly (6) states that intakes and
discharges shall not be sited within a MPA or SWQPA with the
exception of intake structures without associated construction-related
[Delete: "To the extent feasible, intakes shall be sited so as to maximize marine life mortality (e.g. slant wells). The second sentence adds
the distance from a MPA or SWQPA.*]
additional provisions for siting discharges and the third sentence adds
additional provisions for siting intakes. The first sentence in chapter
III.L.2.b.(7) does not adequately address intakes because intakes sited
near MPAs or SWQPAs can have negative effects on MPAs or
SWQPAs. Clarifying language was added so that the third sentence
applies only to surface intakes because a surface intake near a MPA or
SWQPA has the potential to entrain organisms utilizing the protected
areas, whereas subsurface intakes will not. The third sentence is
additionally needed to ensure that we continue to establish special
protections for California’s invaluable MPAs and SWQPAs. Also, please
see response to comment 6.4.
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The “above 2 ppt or above the facility-specific salinity standard (if
applicable)” language is intended to clarify “elevated salinity.” In this
[Revise as follows: "Design the outfall so that discharges do not result in case, the concern is that salinity will be elevated above a threshold of
dense, negatively-buoyant plumes that result in adverse effects due to concern. The “threshold of concern” would be any water that is 2 ppt or
elevated salinity* above 2 ppt or above the facility-specific salinity
the facility-specific salinity standard above natural background salinity.
standard (if applicable) or anoxic conditions occurring outside the brine
mixing zone.* An owner or operator must demonstrate that the outfall
meets this requirement through plume modeling and/or field studies.
Modeling and field studies shall be approved by the regional water board
in consultation with State Water Board staff."

15.31 Amendment Section L.2.c.(4): Clarify intent.

15.32 Amendment Section L.2.d.(1)(a): The staff recommendation with respect
to subsurface intakes presented on page 58 of the Staff Report is:
"Option 3: Establish subsurface intakes as the preferred technology for
seawater intakes." This change accurately reflects the staff
recommendation:

Disagree. The proposed Desalination Amendment does not take a
technology-neutral approach; it identifies subsurface intakes as the
preferred intake technology and only allows the use of screened surface
intakes or an alternative intake technology if subsurface intakes are
infeasible. Please see response to comment 15.2.

[Revise as follows: "Subject to Section L.2.a.(2), the preferred technology
for minimizing mortality of marine life resulting from the intake of seawater
is --regional water board shall require-- subsurface* intakes unless the
regional water board determines that subsurface* intakes are infeasible
based upon an analysis of the criteria listed below, in consultation with
State Water Board staff."]
15.33 Amendment Section L.2.d.(1)(a)i.: This additional text is needed to
Construction impacts will be considered by the regional water board
complete 13142.5(b) feasibility criteria set established in Surfrider Found. when determining the best available technology feasible. The phrase
v. Cal. Reg’l Water Quality Control Bd. (2012) 211 Cal. App. 4th 552-553: “impacts on recreational resources” was not added because this is not
an environmental issue and it is not an appropriate factor to consider in
[Revise as follows: "The regional water board shall consider the following the context of minimizing intake and mortality of all forms of marine life.
criteria in determining feasibility of subsurface* intakes: geotechnical
A definition of feasible was added to the proposed Desalination
data, hydrogeology, benthic topography, oceanographic conditions,
Amendment that includes "the ability of being accomplished in a
presence of sensitive habitats,* presence of sensitive species, energy
successful manner within a reasonable period of time." Please see
use; construction impacts, impact on recreational resources, freshwater response to comment 6.12.
aquifers, local water supply, and existing water users; desalinated* water
conveyance, existing infrastructure, co-location with sources of dilution
water, design constraints (engineering, constructability, environmental),
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the ability of being accomplished in a successful manner within a
reasonable period of time, and project life cycle cost. Project life cycle
cost shall be determined by evaluating the total cost of planning, design,
land acquisition, construction, operations, maintenance, mitigation,
equipment replacement and disposal over the lifetime of the facility, in
addition to the cost of decommissioning the facility. In addition, the
regional water board may evaluate other site- and facility-specific
factors."]
15.34 Amendment Section L.2.d.(1)(a)ii.: [Delete] It is not practical to expect the Disagree. Please see response to comment 15.3.
operator would be able to effectively manage the differing water quality
and operational conditions associated with two fundamentally different
intakes feeding one treatment facility.
15.35 Amendment Section L.2.d.(1)(c)ii.: Poseidon supports inclusion of
feasible measures in the Desalination Amendments to reduce
entrainment. However, we are concerned that there currently is
insufficient operating data to determine the efficacy of the proposed
screen sizes. The Carlsbad Desalination Project is an important water
supply facility. As such, Poseidon and the Water Authority are making a
significant investment in the design and construction of the facility to
ensure the plant can operate at full capacity during adverse conditions,
such as a severe red tide event. The use of unproven screen technology
could inhibit the flow of water and increase the maintenance
requirements of the desalination facility, thereby compromising the
reliability and efficiency of the plant. Further consideration should be
given to the screen size recommendation to ensure the suitability of this
technology for the intended use.

We appreciate the support of the inclusion of feasible measures to
reduce entrainment in the proposed Desalination Amendment. We
disagree that 1) there is insufficient data to determine the efficacy of a
1.0 mm screen and 2) that 1.0 mm screens are “unproven technology.”
A screen with a 1.0 mm slot size is feasible for all new or expanded
desalination facilities in California. Please see response to comment
15.3 and section 8.3.1.2.3 of the Staff Report with SED for more
information.

15.36 Amendment Section L.2.d.(1)(c)iii.: Entrainment sampling needs to be in
the source water body of the intake. Whereas, the pilot study would need
to be conducted in a laboratory setting to obtain adequate quantities of
fish eggs and larval fish to evaluate the low-impact entrainment mortality.
Poseidon is working with Hubbs SeaWorld Research Institute to evaluate
larval fish and fish egg survival associated with the low-impact pump
operation. The research facility is well equipped to provide sufficient
quantities of larval fish and fish eggs, holding tanks and supervision of

The purpose of section III.L.2.d.(1)(c)iii is to describe the requirements
for comparing the proposed alternative intake technology to intake
screens with 1.0 mm openings. Ideally an owner or operator would
construct an intake with a 1.0 mm screen opening and another intake
with the alternative intake technology at a pilot facility and conduct the
entrainment measurements side-by-side. However, there may be
instances where the intake technologies can be effectively compared in
a laboratory setting. The language, “at the pilot study location” was
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appropriately trained marine scientists to oversee the pilot study.

deleted to permit studies done in a laboratory setting. It is important that
whether the study is done at a pilot location or in a laboratory setting,
[Revise as follows: "The owner or operator must conduct a pilot study to that it provides a reasonable approximation of how the alterative intake
demonstrate the effectiveness of the alternative method, and use an
technology would perform in the environment where it will be used.
Empirical Transport Model* (ETM)/ Area of Production Forgone* (APF) There are environmental factors such as corrosion that may not be
approach* to estimate entrainment within the source water body*.-- at the detected in a laboratory setting that can influence the ability of an
pilot study location--"]
alternative intake technology to prevent entrainment.
Furthermore, it is important that the study is well designed and
generates enough data to compare the screens to the alternative
screening technology, particularly because the study duration was
shortened to at least 12 months (See Appendix E of the Staff Report
with SED). There needs to be a high enough abundance of organisms
in the water to detect differences between the 1.0 mm screen and the
alternative technology. The experiment should also look at a size range
from 25 or 30 mm and smaller as well as a diverse range of species
since the probability of entrainment is directly related to size and
species. Replication of the tests is also critical to ensure the numbers
are reproducible and consistent among the tests and can reduce the
variability enabling the detection of statistical differences. Additionally,
standard quality assurance and quality control protocols should be
followed (e.g. controls, replicates). If there are not enough data to
compare the intake technologies, the regional water boards may require
an owner or operator to extend the study past 12 months. In order to
ensure a study is well designed, an owner or operator must submit the
proposed study design to the regional water board in consultation with
the State Water Board prior to the study commencing. The Water
Boards may require an owner or operator to hire a third party contractor
to review and approve the study. The oversight of the study design and
resulting data will prevent important decisions from being made based
on inadequate or inaccurate study designs and the resulting data.
15.37 Amendment Section L.2.d.(1)(c)iii.: The Desalination Amendments
Please see response to comment 15.5.
should permit the use of 12 months of entrainment data which conforms
to the guidelines for entrainment impact assessment included in
Appendix E of the Staff Report. (Guidance Documents for Assessing
Entrainment Including Additional Information on the Following Loss Rate
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Models: Fecundity Hindcasting (FH), Adult Equivalent Loss (AEL) and
Area of Production Forgone using an Empirical Transport Model
(ETM/APF)). These guidelines, written by members of the SWRCB’s
Expert Review Panel on Intake Impacts and Mitigation, state that
entrainment sampling that is done for 12 months is a reasonable period of
sampling because the entrainment estimated by the ETM method is
"much less subject to inter-annual variation." (Id. at 97.) Therefore, a 12
month study would be adequate to account for variation in oceanography
conditions and larval abundance and diversity such that the abundance
estimates are reasonably accurate. All of the intake assessments in
California, except one, have been conducted for a period of one year. A
36 month study would be excessive and would result in the idling of the
Carlsbad project for two to three years.
[Revise as follows: "The entrainment study period shall be at least 12
--36-- consecutive months and sampling shall be designed to account for
variation in oceanographic conditions and larval abundance and diversity
such that abundance estimates are reasonably accurate."]
15.38 Amendment Section L.2.d.(2)(a): [Delete] The staff recommendation with
respect to brine discharge technology is to amend the Ocean Plan to
establish state wide requirements for use of the most protective brine
discharge method after a facility specific evaluation. (See Section 8.6.5
Staff Recommendation, page 93). Given the technology neutral approach
recommended by staff, it is inappropriate to declare commingling brine
with wastewater as the "preferred technology" in the Desalination
Amendments.

Please see response to comment 15.6. The proposed Desalination
Amendment is not technology-neutral. Commingling brine with
wastewater is the preferred method of brine discharge when available
and feasible.

15.39 Amendment Section L.2.d.(2)(b):[Delete] See previous comment.
Additionally, the staff report acknowledges that multiport diffusers "may
not be the most environmentally protective technology." (See Option 4,
page 91 of Staff Report). Given the technology neutral approach
recommended by staff, it is inappropriate to declare multiport diffusers as
"the next best method for disposing brine" in the Desalination
Amendments.

Please see response to comment 15.6. The proposed Desalination
Amendment is not recommending a technology-neutral approach.
Where commingling brine with wastewater is not an available or
feasible option, multiport diffusers are the next best method of
discharging brine. The commenter has taken the language: “multiport
diffusers ‘may not be the most environmentally protective technology.’”
out of context. The original sentence read “However, Option 3 may not
be the most environmentally protective in all cases and should not be
the only brine disposal method available.” In section 8.6.4 of the Staff
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Report with SED, Option 3 was to amend the Ocean Plan to establish
statewide requirements for use of multiport diffusers as the only brine
discharge method. Option 3 was rejected because while multiport
diffusers may be the environmentally preferred option that is available
and feasible in many cases, is will not be the environmentally preferred
option in all cases.
Commingling brine with wastewater is the environmentally preferred
method of brine discharge and Option 3 would prevent an owner or
operator from using this discharge method. Option 3 was also rejected
because it would prohibit the use of new brine discharge technologies
that have been demonstrated to be equally protective as discharging
through multiport diffusers. To add further clarity, the following sentence
was changed to read “However, Option 3 may not be the most
environmentally protective [cut: in all cases} [add]: if wastewater is
available for commingling and should not be the only brine disposal
method available.”

15.40 Amendment Section L.2.d.(2)(c):This paragraph accurately reflects the
recommendation in the Staff Report. (See Option 5, page 91-92 and
Section 8.6.5 Staff Recommendation, page 93 of the Staff Report).

Chapter III.L.2.d.(2)(c) of the proposed Desalination Amendment
released for public comment was deleted. Since commingling is the
preferred discharge technology, and discharging through multiport
diffusers is the next best method, the factors in chapter III.L.2.d.(2)(c)
only need to be evaluated for alternative brine discharge technologies.
Please see responses to comments 15.6, 15.7, and 15.39.

15.41 Amendment Section L.2.d.(2)(d): Under the technology neutral approach
recommended by staff, wastewater dilution and multiport diffusers should
not be excused from having to demonstrate that it is the technology that
best reduces the effects of the discharge of brine on marine life.

Disagree. As mentioned in response to comments 15.6, 15.7, 15.39,
and Section 8.6 of the Staff Report with SED, commingling brine with
wastewater is the best method for minimizing intake and mortality of
marine life followed by discharging brine through multiport diffusers.

[Revise as follows: "Brine* disposal technologies --other than-- such as
wastewater dilution and multiport diffusers,* and flow augmentation,*..."]
15.42 Amendment Section L.2.d.(2)(d): In order to demonstrate a comparable
level of environmental protection, the draft Desalination Amendments
require that proponents of the alternative discharge technology provide a
comparison of the marine life impacts of the proposed technology to that

Disagree. As stated in response to comment 15.6, there are only two
reports estimating shearing-related mortality from multiport diffusers
and one of the reports is unreliable for the reasons stated in response to
comment 15.20. More studies should be done before the State Water
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of the "preferred technology" identified by staff. The current draft
Board sets a numeric performance standard for multiport diffusers.
Desalination Amendments lack guidance on the discharge technology
Also, please see response to comment 13.121.
compliance standard to be met under the Desalination Amendments, but
there is substantial evidence in the Staff Report to support such an
evaluation. Poseidon recommends that the guidance found on page 73 of
the Staff Report be incorporated in the Desalination Amendments: "Until
additional data is available, we assume that larvae in 23 percent of the
total entrained volume of diffuser dilution water are killed by exposure to
lethal turbulence." This assumption is based on a finding in the State
Board Expert Panel Report (Foster et al 2013) that modeled shearing
stress form multiport diffusers and reported that larvae in 23 to 38 percent
of the total entrained volume of dilution water may be exposed to lethal
turbulence.
[Revise as follows: “…may be used if an owner or operator can
demonstrate to the regional water board that the technology provides a
comparable level of protection. For comparison purposes, the regional
water board shall assume that larvae in 23 percent of the total entrained
volume of diffuser dilution water are killed by exposure to lethal
turbulence until and unless additional data is available. The owner or
operator must evaluate all of the individual and cumulative effects of the
proposed alternative discharge method on marine life mortality, including
(where applicable); intake-related entrainment, osmotic stress,
turbulence that occurs during water conveyance and mixing, and
shearing stress at the point of discharge. When determining the level of
protection provided by a brine* disposal technology or combination of
technologies, for purposes of the comparison."]
15.43 Amendment Section L.2.d.(2)(d)ii.: Clarify intent and make consistent
with iii below.

Disagree. The proposed change would not be adequately protective of
marine life. Mortality is an important endpoint to measure, but it is also
important to identify preliminary signs of a reduction in fitness that is the
[Revise as follows: "Estimate --degradation of-- marine life mortality from result of exposure to elevated salinity before mortality occurs.
elevated salinity within the brine mixing zone,* including osmotic
stresses, the size of impacted area, and the duration that marine life are
exposed to the toxic conditions. Consideration--s-- shall be given to the
most sensitive species located in the brine mixing zone,* and community
structure and function."]
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15.44 Amendment Section L.2.d.(2)(e): The purpose of this deletion is to
conform to the technology neutral staff recommendation. Some of the
requirements below are, as noted, applicable only to flow augmentation,
others should be applied equally to all brine discharge technologies;
otherwise, the Desalination Amendments are not technology neutral.
[Revise as follows: "An owner or operator proposing --to use flow
augmentation* as an alternative-- brine* discharge technology must: i.
For facilities proposing to use flow augmentation, --U-- use low
turbulence intakes (e.g., screw centrifugal pumps or axial flow pumps)
and conveyance pipes."]

Response
The proposed Desalination Amendment does not take a technology
neutral approach. Please see response to comments 15.6, 15.7, and
15.39. Chapter III.L.2.d(2)(e) specifically applies to desalination
facilities proposing to use flow augmentation systems and not any other
alternative brine disposal technologies. At this time, flow augmentation
is the only alternative brine disposal option being proposed. It is the only
alternative brine disposal technology with any information regarding the
mechanics of how the systems are proposed to work. The purpose of
chapter III.L.2.d(2)(e) is to ensure that flow augmentation systems are
best designed to minimize intake and mortality of all forms of marine life
and only applies to facilities proposing to use flow augmentation
because the provisions in the chapter may not be appropriate or
applicable to other discharge technologies. As technological
innovations occur in this field and new disposal technologies emerge,
the Ocean Plan may be amended to include additional protective
provisions for the alternative brine disposal technologies.

15.45 Amendment Section L.2.d.(2)(e)iii.: Changes are to conform to
The proposed Desalination Amendment does not take a technology
technology neutral staff recommendation and clarify the type of empirical neutral approach. Please see responses to comments 15.6, 15.7, and
study the operator is to prepare and submit to demonstrate the marine life 15.39.
mortality of the brine disposal technology.
[Revise as follows: "Within three years of beginning operation, submit to
the regional water board an empirical study that evaluates intake and
mortality of marine life associated with --flow augmentation-- the brine
discharge technology. The study must evaluate impacts caused by
augmented intake volume, intake and pump technology, water
conveyance, waste brine* mixing, and effluent discharge. The study shall
use any acceptable approach for evaluating mortality that occurs due to
shearing stress resulting from the facility’s discharge, including any
incremental increase in mortality resulting from a commingled discharge.
Unless demonstrated otherwise, organisms entrained by --flow
augmentation*-- brine discharge technology are assumed to have a
mortality rate of 100 percent."]
15.46 Amendment Section L.2.d.(2)(e)v.: Question for staff - this is the section The intent of chapter III.L.2.d.(2)(d)(formerly III.L.2.d.(2)(e)) is to
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regarding consideration of intake technology, which is applicable to all
facilities. Why is this needed here?

15.47 Amendment Section L.2.e.(1)(a): The draft Desalination Amendments
require that project owners and operators that wish to operate surface
intakes conduct an entrainment study of at least 36 consecutive months.
A 36 month entrainment study would be excessive and would result in the
idling of the Carlsbad project for 30 months. The Desalination
Amendments should permit the use of 12 months of entrainment data
which conforms to the guidelines for entrainment impact assessment
included in Appendix E of the staff report. (Guidance Documents for
Assessing Entrainment Including Additional Information on the Following
Loss Rate Models: Fecundity Hindcasting (FH), Adult Equivalent Loss
(AEL) and Area of Production Forgone using an Empirical Transport
Model (ETM/APF)). These guidelines, written by members of the
SWRCB’s Expert Review Panel, state that entrainment sampling that is
done for 12 months is a reasonable period of sampling because the
entrainment estimated by the ETM method is "much less subject to
inter-annual variation." (Id. at 97.) Therefore, a 12 month study would be
adequate to account for variation in oceanography conditions and larval
abundance and diversity such that the abundance estimates are
reasonably accurate.

Response
reiterate that all intakes for desalination facilities, whether they are for
the desalination processing water or brine dilution, must follow the
intake provisions in the proposed Desalination Amendment. This
means subsurface intakes for brine dilution water must be considered
and used if feasible before a screened surface intake can be used.
Proponents of flow augmentation systems have stated that most or all
of the organisms being withdrawn into the facility will survive the system
and make it out alive after the effluent is discharged into the ocean.
However, Water Code section 13142.5(b) requires that intake and
mortality of all forms of marine life be minimized, which means it is
necessary to install a screen to reduce the intake and mortality of
organisms. Fish trapped in the conveyance water of the flow
augmentation systems will experience stress during water conveyance
and osmotic shock or death when the dilution water is mixed with brine
and so it is important to minimize or eliminate these impacts by
implementing subsurface intakes when feasible or screened surface
intakes.
Please see response to comment 15.5.
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15.48 Amendment Section L.2.e.(1)(a): As noted on page 70 of the Staff
Report, the Expert Review Panel III recommended the ETM/APF method
that relies on the 335 micron mesh net to calculate mitigation levels
because:
- This method has historically been used in California to determine
mitigation for entrainment at power plants and is widely accepted in the
scientific community,
- Compensates for all entrained species and not just commercially
valuable fish taxa, and;
- Utilizes representative species (e.g. fish larvae sampled using a 335
micron mesh net) that can be used as proxy species for rare, threatened,
or endangered species, which may be challenging to acquire adequate
data for. The creation of habitat benefits all species in the food web
regardless of whether or not they were assessed in the ETM/APF model.
[Revise as follows: "Samples must be collected using a mesh size no
larger than 335 microns and individuals collected shall be identified to the
lowest taxonomical level practicable. The ETM/APF analysis* shall be
representative of the entrained species collected using the 335 micron
net.--Additional samples shall also be collected using a 200 micron mesh
to provide a broader characterization of other entrained organisms.--"]

15.49 Amendment Section L.2.e.(1)(a): The Desalination Amendments require
that the mitigation acreage calculation be based on a 90 percent
confidence level. This proposal has not been reviewed by the ERP. The
CCC found that an 80 percent confidence interval would be acceptable

Response
Agree. The proposed language requiring assessment of and mitigation
for organisms as small as 200 microns was removed from the proposed
Desalination Amendment. As noted in section 8.5.1.1 of the Staff
Report with SED, Foster et al. (2013) recommended the ETM/APF
method to calculate desalination facilities’ mitigation levels because
ETM/APF:




This method has historically been used in California to
determine mitigation for entrainment at power plants and is
widely accepted in the scientific community;
Compensates for all entrained species and not just
commercially valuable fish taxa;
Utilizes representative species (e.g. fish larvae sampled using
a 335 micron mesh net) that can be used as proxy species for
rare, threatened, or endangered species, which may be
challenging to acquire adequate data for. The creation or
restoration of habitat benefits all species in the food web
regardless of whether or not they were assessed in the
ETM/APF model

Sampling for ETM/APF studies is typically done using a 335 micron
mesh screen because it is challenging to identify most marine eggs and
larvae down to genus and species when they are smaller than
approximately 300 microns. The requirement to requiring assess and
mitigate for organisms as small as 200 microns was removed from the
proposed Desalination Amendment because the estimates from the
ETM/APF model are based on a limited number of target species and
then used as the best estimate for all entrainable species. The
assumption that the target species are reasonable representatives of
the un-sampled non-target species, including species smaller than 335
microns.

The proposed deletion of the 90 percent confidence level will not be
accepted for reasons stated in response to comment 21.90. Section
8.5.4 of the Staff Report with SED provides additional information
regarding adding certainty to mitigation projects. This section includes
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under the site-specific conditions in Carlsbad. The uniform application of details about why it is appropriate and important to use either a
a 90 percent confidence interval does not take into consideration the
mitigation ratio or confidence interval to ensure all impacts are fully
varying levels of uncertainty associated with ETM/APF estimates, and
mitigated.
therefore is overly conservative as applied to Carlsbad. Staff’s proposal
for a 90 percent confidence interval should be submitted to the ERP for
peer review.
[Revise as follows: "The APF* shall be calculated using a --90 percent-confidence level [consistent with the procedures established by the
Intake Expert Review Panel"].
15.50 Amendment Section L.2.e.(1)(a): Consistent with Section L2d(1)(c)iii, the Chapter III.L.2.e.(1)(a) includes language that allows the regional water
Desalination Amendments should allow the use of existing data that
boards to accept existing data at their discretion. The language “The
meets the guidelines in Appendix E.
regional water boards shall permit the use of existing entrainment data
from studies conducted in conformance with the Guidelines for
[Add: "The regional water boards shall permit the use of existing
Entrainment Impact Assessment (Appendix E) to meet this
entrainment data from studies conducted in conformance with the
requirement” proposed by Poseidon is not necessary because the
Guidelines for Entrainment Impact Assessment (Appendix E) to meet this language already says, “At their discretion, the regional water boards
requirement."]
may permit the use of existing entrainment data from the facility to meet
this requirement.” The regional water board will retain the right to accept
or reject the data as they see fit because there may be instances where
the data are outdated or there are data gaps that need to be filled.
15.51 Amendment Section L.2.e.(1)(b): [Delete] Standard practice under the
Ocean Plan is that dischargers do not mitigate for impacts within the ZID.
Why is staff recommending desalination facilities mitigate for impacts
within the prescribed brine mixing zone?

Please see response to comment 15.11. New or expanded desalination
facilities will be regulated under Water Code section 13142.5(b) which
requires mitigation for intake and mortality of all forms of marine life.
There will be discharge-related marine life mortality and this section of
the water code requires mitigation for those impacts.

15.52 Amendment Section L.2.e.(3)(b)ii.: The Desalination Amendments
Please see responses to comments 15.9 and 15.10.
require 1:1 mitigation of all impacts, regardless of the relative productivity
of the habitat impacted to that of the mitigation habitat provided.
Consistent with past APF siting and sizing determinations, the
Desalination Amendments should provide the regional water board
sufficient flexibility to adjust the mitigation acreage as needed based on
the expected productivity of the type of mitigation to be provided
compared to the actual productivity within the facility’s source water body.
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For example, the CCC determined that 64 acres were needed to mitigate
for the open ocean species entrained by the Carlsbad project. However,
in recognition of the impracticality of creating 64 acres of offshore open
water habitat, and recognizing the relatively greater productivity rates per
acre of estuarine wetlands habitats, the CCC allowed the offshore
impacts to be "converted" to estuarine mitigation areas. Based on a
recommendation from a member of the State Water Board’s Expert
Review Panel on Intake Impacts and Mitigation ("ERP"), Dr. Peter
Raimondi, the CCC determined that successfully restored wetland
habitat would be ten times more productive than a similar area of
nearshore ocean waters. Based on this determination, for every ten acres
of nearshore impacted by the project, Poseidon was allowed to mitigate
by creating or restoring one acre of estuarine habitat. Although this
approach would result in "out of kind" mitigation, the CCC found it would
produce overall better mitigation because (1) it is not practical to create
nearshore open water habitat; and (2) that habitat type is already
well-represented along the shoreline. The CCC found that in this
instance, creating or restoring coastal estuarine habitat types would
support a long-recognized need to increase the amount of those habitat
types in Southern California.
[Revise as follows: "The owner or operator shall demonstrate that the
project fully mitigates for intake-related marine life mortality by including
acreage that is at least equivalent in size to the APF* calculated in the
Marine Life Mortality Report above, unless the regional water board
determines that the habitat is of higher productivity than the facility’s
source water body* (e.g., open ocean vs. estuarine mitigation habitat) in
which case, the regional water board shall adjust the quantity of the
mitigation acreage such that the productivity of the mitigation habitat
provided matches that of the APF times the productivity of the source
water body.*;" and Amendment Section L.2.e.(3)(b)iii. to: "The owner or
operator shall demonstrate that the project also fully mitigates for the
discharge-related marine life mortality projected in the Marine Life
Mortality Report above. If the regional water board determines that the
mitigation habitat is of higher productivity than the facility's source water
body (e.g., open ocean vs. estuarine mitigation habitat), the regional
water board shall adjust the quantity of mitigation acreage required such
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that the productivity of the mitigation habitat provided fully mitigates for
the discharge-related marine life mortality projected in the marine life
mortality report. For each acre of discharge-related disturbance as
determined in the Marine Life Mortality Report, an owner or operator shall
restore one acre of habitat unless the regional water board determines
that a mitigation ratio less--greater-- than 1:1 is warranted due to the
higher productivity of the mitigation site compared to that of the disturbed
area--needed.--"]
15.53 Amendment Section L.2.e.(3)(b)ii.: The wetlands project for the Carlsbad Please see responses to comments 15.8, 15.9, and 15.10.
project has been under development for seven years and is in the final
stages of approval (EIS and CDP scheduled for approval late this year).
Construction of the mitigation project is expected to begin late next year.
The Desalination Amendments requirement to locate the mitigation within
the "source water body" would result in Poseidon and the Water Authority
having to abandon their current mitigation project and start over, even
though it has already been determined that there are no suitable
mitigation sites within the source water body.
[Revise as follows: "The owner or operator shall attempt to locate the
mitigation project within the facility’s source water body,* and shall do
modeling to evaluate the areal extent to which --of-- the mitigation
project’s production area* --to confirm that it-- overlaps the facility’s
source water body.*"]
15.54 Amendment Section L.2.e.(3)(b)ii.: See comment [15.47]. See also
The proposed Desalination Amendment language was revised to reflect
Expert Review Panel Report on Intake Impacts and Mitigation.
these changes.
Specifically page 1 of Appendix 1 which states in part: "The key
assumption of APF that makes it useful...it should reflect the impacts to
measured and unmeasured resources (e.g., to invertebrate larvae). This
is because its calculation assumes that those species assessed (those
species captured on the 335 micron mesh) are representative of those
not assessed (those species smaller than 335 micron). Practically, this
means that should the amount of habitat calculated using APF be created
or substantially restored, the habitat will support species that were
assessed as well as those that were not assessed in the ETM.
Importantly, that amount of habitat will also compensate for impacts to
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species only indirectly affected. This means that should the mitigation
take place according to APF estimates there will be no net impact."
[Revise as follows: "Impacts on the mitigation project due to entrainment
by the facility must be offset by adding compensatory acreage to the
mitigation project. --The regional water boards may require additional
habitat be mitigated to compensate for the annual entrainment of
organisms between 200 and 335 microns.--"]
15.55 Amendment Section L.2.e.(3)(b)iv.: Changes are intended to conform
with Desalination Amendments section 2.e.(1).(c) which states the
regional water board may determine that the construction-related
disturbance does not require mitigation because the disturbance is
temporary and the habitat is naturally restored.

Disagree. The proposed additional language is already stated in the
Marine Life Mortality Report requirements (chapter III.L.2.e.(1)(c)) and
is consequently unnecessary.

[Revise as follows: "The owner or operator shall demonstrate that the
project also fully mitigates for any permanent --the-- construction-related
marine life mortality identified in the Marine Life Mortality Report above.
For each acre of construction-related disturbance, an owner or operator
shall restore one acre of habitat unless the regional water board
determines that a mitigation ratio less --greater-- than 1:1 is warranted
due to the higher productivity of the mitigation site compared to that of the
disturbed area --is needed--. The regional water board may determine
that the construction related disturbance does not require mitigation
because the disturbance is temporary and the habitat is naturally
restored."]
15.56 Amendment Section L.2.e.(4)(c): This is an additional reason the
Please see response to comment 15.8.
Desalination Amendments should not limit mitigation sites to only those
sites that overlap with the source water body.
15.57 Amendment Section L.3.b.(1): The Scripps Institution of Oceanography Please see response 15.15, 15.17, and 13.130.
("SIO") maintains a 98 year historical database of Pacific Ocean salinity
that serves as the baseline background salinity for the Carlsbad project.
SIO’s salinity data base, and most other salinity data bases, measure
salinity as total dissolved salts, not dissolved solids ("TDS"). This is
accomplished using electrical conductivity and reported as the Practical
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Salinity per PSS-78. This approach is viewed as the most accurate
measure of Pacific Ocean salinity because it eliminates the uncharged
(neutral) dissolved solids (such as dissolved organic matter) in seawater
that are not related to the salinity. See definition of salinity for more
additional discussion on this point.
[Revise as follows: "Discharges shall not exceed a daily maximum of 2.0
parts per thousand above natural background salinity* to be measured as
using electrical conductivity and reported as the Practical Salinity per
PSS-78 --total dissolved solids-- (mg/L)..."]
15.58 Amendment Section L.3.b.(1): The draft Desalination Amendments
propose to limit the salinity increase to a maximum of 2 ppt over natural
background, at a fixed distance of 100 meters from the point of discharge.
The distance of 100 meters appears to be based on the multiport diffuser.
(Staff Report at 98). The Staff Report states that facilities using flow
augmentation should also be able to meet 2 ppt above ambient with 100
meters. (Staff Report at 99). However, this is not correct. Depending on
ambient mixing conditions (tides, wind, waves, current, temperature) in
the receiving water, the Carlsbad project requires anywhere from 200
meters under good mixing conditions to 500 meters under poor mixing
conditions to ensure strict compliance with the proposed 2 ppt standard.
The definition for Brine Mixing Zone states that the Desalination
Amendments include a mechanism for establishing a larger brine mixing
zone: "the brine mixing zone shall not exceed 100 meters...unless
otherwise authorized in accordance with this plan." However, the
Desalination Amendments currently do not include a process for
establishing a larger brine mixing zone. This appears to be an oversight.
Failure to include a process for establishing a larger brine mixing zone in
the Desalination Amendments would limit the brine discharge options
available to the Carlsbad project to the environmentally inferior multiport
diffuser.
[Revise as follows: "...measured no further than 100 meters (328 ft)
horizontally from the discharge or the facility specific brine mixing zone
authorized in accordance with this plan. There is no vertical limit to this
zone.;" and change Amendment Section L.3.b.(2) to:

Please see responses to comments 15.14 and 6.11 regarding the 100
meter requirement for the brine mixing zone. This requirement is
consistent with the project goal to provide a consistent statewide
approach for protecting water quality and related beneficial uses of
ocean waters and controlling adverse effects of desalination discharges
by minimizing the area of impact. The 100 meter requirement is a
technology-driven standard. Commingling brine with wastewater and
discharging brine through multiport diffusers are both technologies that
can reduce or eliminate toxic effects of salinity within a relatively small
area (100 m). Alternative discharge technologies that are equally
protective as commingling with wastewater of discharging through
diffusers should also be designed to minimize the area where salinity
exceeds 2 ppt above natural background salinity or the alternative
receiving after limitation (other than 2 ppt) within 100 meters from the
outfall. The alternative receiving water limitation may exceed 2 ppt
above natural salinity if an owner or operator can demonstrate that their
brine effluent does not need to be diluted as much to be adequately
protective of beneficial uses.
Chapter III.L.3.c. was revised to clarify that the alternative receiving
water limitation for salinity must be met no further than 100 meters from
the discharge:
“An owner or operator may submit a proposal to the regional
water board for approval of an alternative (other than 2 ppt)
salinity* receiving water limitation to be met no further than 100
meters horizontally from the discharge. There is no vertical
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limit to this zone.”

(a) The fixed distance referenced in the initial dilution* definition shall be
no more than 100 meters, or the facility-specific brine mixing authorized
in accordance with this plan (328 feet).
(b) In addition, the owner or operator shall develop a dilution factor (Dm)
based on the distance of 100 meters, or the facility-specific brine mixing
authorized in accordance with this plan (328 feet) or initial*dilution,
whichever is smaller."]
15.59 Amendment Section L.3.c.(1)(a): The Desalination Amendments require Please see response to comment 15.5.
that an owner or operator shall conduct a 36-month baseline biological
conditions survey at the discharge location and at reference locations
prior to commencing brine discharge. The discharge from the Carlsbad
project will start in the 2nd quarter of 2015. This means that the
facility-specific alternative receiving water limitation is currently not
available to the Carlsbad project. In addition, the justification for a
36-month survey period prior to discharge is not clear. Comprehensive
testing over a shorter period supported by existing biological data from
nearby similar habitat should be sufficient for determining the biological
characteristics of the site.
[Revise as follows: "Establish baseline biological conditions at the
discharge location and at reference locations --over a 36-month period-prior to commencing brine* discharge. The biologic surveys must
characterize the ecologic composition of habitat and marine life using
measures established by the regional water board. At their discretion, the
regional water boards may permit the use of existing data from the facility
to meet this requirement."]
15.60 Amendment Section L.3.c.(3): The procedure set forth in the Desalination Please see response to comment 15.12.
Amendments for establishing facility-specific receiving water limits uses a
completely different, and more restrictive, standard of salinity than the
standard that is used as a guideline throughout the entire draft
Desalination Amendments. Throughout the draft Desalination
Amendments, and indeed, throughout Roberts et al. 2012 (upon which
much of the draft Desalination Amendments is based), it is stated that red
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abalone are the most sensitive species tested, with a LOEL (Lowest
Observable Effect Level) of 35.6 ppt - or approximately 2.1 ppt above
ambient (in southern California waters). Thus, it is argued, a maximum
regulatory salinity increase of 2 ppt is reasonable because it protects the
most sensitive species. However, the language in the draft Desalination
Amendments uses a completely different standard, which is NOEL (No
Observable Effect Level). The NOEL value, according to Philips et al.
(2012) is 34.9 ppt, or approximately only 1.4 ppt above ambient (in
southern California waters). Consequently, an operator that wishes to
establish a site-specific receiving water limit under the Desalination
Amendments is being held to a more restrictive salinity standard.
Poseidon requests that the Desalination Amendments be amended such
that the facility-specific alternative receiving water standard be based on
the same standard that will be used to establish the statewide receiving
water limit of 2 ppt - the lowest observed effect level (LOEL).
[Revise as follows: "The facility-specific alternative receiving water
limitation shall be based on the lowest --no-- observed effect level
(--N--LOEL) for the most sensitive species and toxicity endpoint as
determined in the chronic toxicity* studies. The regional water board in
consultation with State Water Board staff has discretion to approve the
proposed facility-specific alternative receiving water limitation for
salinity.*"]
15.61 Appendix I [of the proposed Desalination Amendment]; "Brine Mixing
Please see responses to comments 15.14, 15.58, and 6.11.
Zone" definition: The draft Desalination Amendments propose to limit the
salinity increase to a maximum of 2 ppt over natural background, at a
fixed distance of 100 meters from the point of discharge. The distance of
100 meters appears to be based on the multiport diffuser. (Staff Report at
98). The Staff Report incorrectly states that facilities using flow
augmentation should also be able to meet 2 ppt above ambient with 100
meters. (Staff Report at 99). Depending on ambient mixing conditions
(tides, wind, waves, current, temperature) in the receiving water, the
Carlsbad project require greater than 100 meters to ensure strict
compliance with the proposed 2 ppt standard. The definition for Brine
Mixing Zone alludes to a mechanism for establishing a larger brine mixing
zone: "the brine mixing zone shall not exceed 100 meters...unless
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otherwise authorized in accordance with this plan." However, the
Desalination Amendments currently do not include a process for
establishing a larger brine mixing zone. This appears to be an oversight.
Failure to include a process for establishing a larger brine mixing zone in
the Desalination Amendments would limit the brine discharge options
available to the Carlsbad project to the environmentally inferior multiport
diffuser.
15.62 Appendix I [of the proposed Desalination Amendment]; "Brine Mixing
Please see responses to comments 15.14, 15.58, and 6.11.
Zone" definition: Project operators would not be able to comply with the
acute toxicity requirement as drafted. The proposed language tracks the
acute toxicity allowance in the Ocean Plan.
[Revise as follows: "BRINE MIXING ZONE is the area where the salinity*
exceeds 2.0 parts per thousand above natural background salinity.* The
brine mixing zone shall not exceed 100 meters (328 feet) laterally from
the points of discharge and throughout the water column unless
otherwise authorized by the regional water board in accordance with this
plan. The brine mixing zone is an allocated impact zone where water
quality criteria can be exceeded as long as the mixing zone for the acute
toxicity objective shall be ten percent (10%) of the distance from the edge
of the discharge structure to the outer edge of the brine mixing zone.
There is no vertical limit on this zone --acutely toxic conditions are
prevented and the designated use of the water is not impaired as a result
of the brine mixing zone.-- The brine mixing zone is determined through a
mixing zone study and the use of applicable water quality models that
have been approved by the regional water boards in consultation with
State Water Board staff."]
15.63 Appendix I [of the proposed Desalination Amendment]; "Brine Mixing
Zone" definition: One of the primary purposes of the Desalination
Amendments is to provide implementation procedures for conducting
Water Code section 13142.5(b) "evaluations of the best available site,
design, technology and mitigation measures feasible to minimize the
intake and mortality of all forms of marine life at new or expanded
desalination facilities." Yet the draft Desalination Amendments fails to
provide the regional water boards with direction regarding one of the

Please see response to comment 6.12.
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more contentious aspects of the 13142.5(b) evaluation - the scope of the
feasibility assessment. The 4th District Court of Appeal effectively
resolved this debate in 2012 when it assessed whether the San Diego
Regional Water Board complied with Water Code section 13142.5(b) in
issuing Order R9-2009-0038 for the Carlsbad Desalination Project.
(Surfrider Found. V. Cal. Reg’l Water Quality Control Bd. (2012) 211 Cal.
App. 4th 557, 581). The court determined that the Regional Board fully
complied with section 13142.5(b) in relying on the definition of "feasible"
under CEQA. (Id. at pp. 582-583). Under CEQA, "feasible" means
"capable of being accomplished in a successful manner within a
reasonable period of time, taking into account economic, environmental,
social, and technological factors." (Pub. Res. Code, § 21061). The
Coastal Act relies on the same definition. (Pub. Res. Code, § 30108
(Coastal Act)). It is critical that the regional water boards have clear
direction on the scope of the feasibility assessment. The final version of
the Desalination Amendments include the definition of feasible relied
upon by CEQA lead agencies, the California Coastal Commission (the
"CCC") and the Court of Appeal.
[Add: "FEASIBLE shall mean capable of being accomplished in a
successful manner within a reasonable period of time, taking into account
economic, environmental, social, technological factors."]
15.64 Appendix I [of the proposed Desalination Amendment]: Receiving Water Please see responses to comments 15.17 and 13.130.
Limit for Salinity. The Desalination Amendments provide that brine
discharges from desalination facilities shall not exceed 2.0 parts per
thousand above the natural background salinity. Natural background
salinity is defined as the 20-year average salinity at the project location.
The database that makes up the natural background salinity for the
Carlsbad Project shows a mean salinity of of 33.5 ppt, a minimum salinity
of 27.4 ppt, and a maximum salinity of 34.2 ppt over the last 20 years.
Sixty-four percent of daily salinity measurements over the last 20 years
are above the 33.5 ppt average. This means that the Carlsbad facility
would have to operate at less than a 2 ppt increase over the ambient
salinity 64 percent of the time. This operating requirement would severely
impact plant reliability. To address this problem, Desalination
Amendments should be revised such that the natural background salinity
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shall be determined by averaging 20 years of historical salinity* data at a
location unless the actual salinity measured at the facility intake is greater
than the 20 year average salinity, in which case, the natural background
salinity shall be the lower of: (1) the actual salinity measured at the intake,
or (2) the maximum salinity level measured in the 20 years of historical
salinity data (i.e., 33.5 to 34.2 ppt in Carlsbad).
[Revise as follows: NATURAL BACKGROUND SALINITY is the salinity*
at a location that results from naturally occurring processes and is without
apparent human influence. Natural background salinity shall be
determined by averaging 20 years of historical salinity* data at a location
unless the actual salinity measured at the facility intake is greater than the
20 year average salinity, in which case, the natural background salinity
shall be the lower of: (1) the actual salinity measured at the intake, or (2)
the maximum salinity level measured in the 20 years of historical salinity
data. When historical data are not available, natural background salinity
shall be determined by measuring salinity* at depth of proposed
discharge for three years, on a weekly basis prior to a desalination
facility* discharging brine,* and the average salinity* shall be used to
determine natural background salinity unless the actual salinity
measured at the facility intake is greater than the average salinity, in
which case, the natural background salinity shall be the lower of: (1) the
actual salinity measured at the intake, or (2) the maximum salinity level
measured in the salinity data. Facilities shall establish a reference
location with similar natural background salinity to be used for
comparison in ongoing monitoring of brine* discharges."]
15.65 Appendix I [of the proposed Desalination Amendment], "Salinity"
Please see response to comment 15.15
definition: Depending on the analytical method used to establish the
historical salinity data for a particular desalination facility, the definition of
Salinity is potentially at odds with the definition of Natural Background
Salinity. This is because the definition for Natural Background Salinity
seeks to establish a long-term background value, and most of the data
collected in the past that was collected using electrical conductivity and
reported as the Practical Salinity per PSS-78. The definition of Salinity, on
the other hand, provides that for purposes of determining compliance
with the maximum 2 ppt increase over the natural background salinity at
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the edge of the brine mixing zone (or facility-specific receiving water
limit), "salinity shall be measured as total dissolved solids." As noted in
Attachment 6, the Scripps Institution of Oceanography ("SIO") maintains
a 98 year historical database of Pacific Ocean salinity that serves as the
baseline background salinity for the Carlsbad project. SIO’s salinity data
base, and most other salinity data bases, measure salinity as total
dissolved salts, not dissolved solids ("TDS"). This is accomplished using
electrical conductivity and reported as the Practical Salinity per PSS-78.
This approach is viewed as the most accurate measure of Pacific Ocean
salinity because it eliminates the uncharged (neutral) dissolved solids
(such as dissolved organic matter) in seawater that are not related to the
salinity. The San Diego Regional Board adopted a similar approach in the
order issued for the Carlsbad project. (See Table 5 on page E-8 of Order
R9-2006-0065).
For the Carlsbad project, the long-term average Natural Background
Salinity is 33.5 ppt. The problem with the use of of TDS in the definition of
Salinity, is that relative to the historic SIO database measured using
electrical conductivity and reported as the Practical Salinity per PSS-78,
the TDS measurement is expected to yield a higher reading due to the
presence of uncharged (neutral) dissolved solids in seawater that are
included in the TDS measurement, but not related to the salinity. To the
extent that the TDS measurement is greater than the PSS-78 salinity
measurement, and this figure is used to confirm compliance with the 2 ppt
increase (or site-specific receiving water limit) over the a historical
average of 33.5 measured by the PSS-78 method, then the owner or
operator is not receiving the full benefit of the 2ppt increase (or
site-specific receiving water limit) by the amount of the difference
between the TDS and PSS-78 measurements. In order to reconcile this
problem, the measurement of salinity should reflect the same method as
that of the historical data base (e.g., PSS-78).
[Revise as follows: "SALINITY is a measure of the dissolved salts in a
volume of water. For the purposes of this Plan, salinity shall be measured
--as total dissolved solids in mg/l-- using electrical conductivity and
reported as the Practical Salinity per PSS-78. Other measures of salinity,
including absolute salinity as defined per TEOS-10 (in g/kg), salinity as
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reflected in total dissolved solids measurements (in mg/L), or the sum of
the major anions and cations (chloride, sulfate, bicarbonate, bromide,
sodium, magnesium, calcium, and potassium, in mg/L) may also be
collected and reported to determine proper correlations with PSS-78
salinity measurements."]
15.66 Draft Staff Report Pg 45, Section 8.3.1: Subsurface Intakes: The last
Language has been added to the section 8.3.1 of the Staff Report with
sentence of the first paragraph of Section 8.3.1 states that subsurface
SED to clarify that in some cases, pretreatment will be required for
intakes eliminate the need for pretreatment requirements. This is an over water from subsurface intakes.
generalization. It would be more accurate to say that depending on the
location and design of the subsurface intake, pretreatment requirements
may be reduced or eliminated. In other locations (e.g., Carlsbad), the
quality of the subsurface water may be difficult to treat. See the
administrative record that was before the State Board in the Board's
consideration of the administrative appeal in Surfrider Foundation v. Cal.
Reg 'l Water Quality Control Ed., 211 Cal. App. 4th 557 (2012).
15.67 Draft Staff Report Pg 45, Section 8.3.1: Subsurface Intakes. The first
Comment noted. This is not a comment on an environmental issue.
sentence of the second paragraph of Section 8.3.1 states that surface
intakes result in higher operation costs compared to subsurface intakes.
This too is an over generalization. It would be more accurate to say that
depending on the location and design of the subsurface intake, the
operation costs may be reduced or eliminated. In other locations (e.g.,
Carlsbad), the quality of the subsurface water may be difficult to treat
which would increase the operational cost. See the administrative record
that was before the State Board in the Board's consideration of the
administrative appeal in Surfrider Foundation v. Cal. Reg 'l Water Quality
Control Ed., 211 Cal. App. 4th 557 (2012).
15.68 Draft Staff Report Pg 49, Section 8.3.1.2: Intake Screen Mesh Size.
Several examples are presented in support of the recommended screen
size of 0.5 mm to 1.0 mm. The literature referenced by staff for this
purpose is poorly cited, resulting in inaccurate representations in the Staff
Report as to screen mesh sizes being used, and misleading facts as to
when and how the screens are being used. For example, with respect to
the three case studies cited that are operating in the marine environment:

Disagree. Specific operational details of the facility were not left out with
the intent to mislead the reader, but merely because it is impractical to
include all details from all of the studies. The Staff Report with SED cites
all literature references for interested parties to seek out the specific
methodologies and details of each study. The first study was included in
the “Importance of Screen Slot Size” part of section 8.3.1.2.3 of the Staff
Report with SED to illustrate the point that 0.5 mm slot size and fine
mesh screens have been used to prevent entrainment. The Tampa Bay
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1. The first reference is the Big Bend Power Plant in Tampa Bay, FL. The
Staff Report states that the power plant intake pipe is equipped with 0.5
mm fine mesh screens. The 0.5 mm screens are only used seasonally
between March 15 and October 15 and only in the intake for Units 3 and
4. The intake for Units 1 and 2 is equipped with 9.5 mm screens.

desalination plant receives its source water (50 MGD) from the Big
Bend Power Plant heated effluent. (Alden Labs Comment 9.21) The
Big Bend cooling water intake system is capable of withdrawing 1.4
billion gallons of water per day through four main intake units, which is
where the screens are used. (Alden Labs Comment 9.21)
Language was added to section 8.3.1.2.3 of the Staff Report with SED
to clarify that the screens are on two of the four intake units and that
they are used seasonally in conjunction with a fish return system.
(Alden Labs Comment 9.21) Even though the screens are used
seasonally during periods of peak larval abundance and only used on
two of four units, each unit is capable of withdrawing approximately 350
MGD. The initial purpose of including the information was to provide
entrainment reduction data for 0.5 mm screens, but this information also
illustrates the point that a small mesh size screen is used regularly at a
350 MGD intake.

15.69 Draft Staff Report Pg 49, Section 8.3.1.2: Intake Screen Mesh Size.
2. The second reference is the Barney Davis Seawater Cooling Station in
Corpus Christi, TX. The Staff Report states that 0.5 mm mesh screens
successfully reduced impingement mortality at this location. Poseidon
contacted a representative from this power plant who stated the power
plant installed 0.7 mm screens, however, those screens were replaced
with 1.0 x 1.2 mm screens due to the inability to consistently get enough
flow through the 0.7 mm screens.

The second reference was also in the “Importance of Screen Slot Size”
part of section 8.3.1.2.3 to illustrate the point that 0.5mm slot size and
fine mesh screens have been used to prevent entrainment. The
information came from the Tetra Tech Inc. 2002 report. The intent of this
section of the Staff Report with SED was not to highlight the operational
feasibility of screens, but to compare entrainment reduction for screen
slot sizes. We added the updated information to the Importance of
Screen Slot Size section even though it is unrelated to entrainment
reduction.

15.70 Draft Staff Report Pg 49, Section 8.3.1.2: Intake Screen Mesh Size.
3. The third seawater screen reference is for the Brunswick seawater
cooling plant in North Carolina. The staff report states that 0.5 mm fine
mesh screens at this facility showed entrainment losses of 84 percent.
The actual screen sizes were 1.0 mm on three of the four traveling
screens installed at this facility and 9.t mm on the fourth screen.
Additionally, the design of the intake is fairly unique and likely confers a
substantial benefit in terms of managing debris.

Please see response to comment 9.24. Attachment 2B of the Poseidon
Resources comment letter is the same letter Alden Labs submitted to
the State Water Board Clerk. Responses to all comments submitted by
Alden Labs can be found in Comment Letter # 9 of this document.

15.71 Draft Staff Report Pg 54, Section 8.3.2: Subsurface Intakes. Paragraph

Language was added to the third paragraph of 8.3.2 to clarify that
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comments 15.67 and 15.68].

Response
subsurface intakes typically allow for higher water quality, which can
significantly reduce operation and maintenance costs.

15.72 Draft Staff Report Pg. 55, Section 8.3.2.1.1: Subsurface Intakes.
Disagree. The reference is clear concerning the type of vertical intake
California does not have any fractured karstic carbonate aquifers,
well and provides an example of a desalination plant using vertical
therefore, the reference to the vertical well in Oman should be removed intake wells.
from the Staff Report.
15.73 Draft Staff Report Pg. 72, Section 8.5.1.2: Multiport Diffusers. The Staff Jenkins et al. (2014) did not clarify how the 16.8 percent value was
Report states that it is unclear how Jenkins and Wasyl (2013) estimated obtained. Please see response to comment 15.20.
entrainment mortality at multiport diffusers to be 16.8 percent of the total
entrained volume of dilution water. In response to the comments received
from staff, Jenkins et al. significantly revised the subject report and
submitted it to the Journal of Environmental Science and Technology for
consideration for publication.
15.74 Draft Staff Report Pg. 88, Section 8.6.2.3: Flow Augmentation. Change Please see response to comment 15.19.
year of publication of Department of Fish and Game study to 1989.
Additional information about flow augmentation studies at Red Bluff was
submitted to the State Board in February 2014 during the preparation of
the Amendment. This information is being resubmitted and is included as
Attachments 8 and 9 of Poseidon's comments on the Desalination
Amendments. We hope that in revising the Staff Report, the State Board
will consider this information about flow augmentation.
15.75 Draft Staff Report Pg. 88, Section 8.6.2.3: Flow Augmentation. The
Please see response to comment 15.19.
second paragraph of this section states that there are no empirical data
that have estimated egg, larvae and small juvenile mortality as
low-turbulence pumps. Please see the studies referenced in comment 7
for empirical studies on juvenile fish mortality using low-turbulence
pumps. Also see the study referenced in comment 6 for a comparison of
the entrainment mortality associated with flow augmentation using
low-impact pumps to the entrainment associated with multiport diffusers.
15.76 Draft Staff Report Pg. 99, Section 8.7.3: Brine Mixing Zone. The Staff
Disagree. If the volumetric ratio of augmentation seawater to brine
Report incorrectly states that facilities using flow augmentation should
waste is great enough, then the salinity of the total discharge at
also be able to meet 2 ppt above ambient with 100 meters. Depending on end-of-pipe should be near ambient levels. Also, please see responses
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ambient mixing conditions (tides, wind, waves, current, temperature) in
the receiving water, the Carlsbad project requires greater than 100
meters to ensure strict compliance with the proposed 2 ppt standard.

15.77 Draft Staff Report Pg. 151, Section 12.1.7: Greenhouse Gases. The Staff
Report incorrectly states that direct and indirect greenhouse gas
emissions were not estimated for the Carlsbad facility. Please see
Poseidon's Energy Efficiency and Greenhouse Gas Minimization Plans
for the Carlsbad and Huntington Beach desalination facilities included in
this Attachment 2 to Poseidon's comments on the Desalination
Amendments and revise Table 12-17 and associated text in the Staff
Report.

Response
to comments 15.14, 15.58, and 6.11.

The paragraph has been amended to reflect the submitted GHG studies
and Table 12-17 has been changed to reflect the estimated values.
Changes to document – Section 12.1.7 Greenhouse Gases
First paragraph under “Results of Previous Environmental Impact
Analyses” – delete and replace with paragraph that follows. If the
citations used in the existing paragraph are not cited elsewhere in the
document, remove them from the References.
“Poseidon Resources Surfside LLC (Poseidon) developed
estimates of the greenhouse gas emissions associated with the
operation for the Carlsbad facility (Poseidon 2008) and the
Huntington Beach facility (Poseidon 2010). The Carlsbad report
provides a single estimate of total annual emissions while the
Huntington Beach report provides estimates for four
configuration options. The estimates of electrical use and gross
indirect CO2 emissions are presented in Table 12-17.”
Table 12-17 – delete Pacific Institute citation and replace with
(Poseidon 2008; 2010); change kWh to MWh/year; change Carlsbad
electricity to 274,400; change Carlsbad GHGs to 97,165; change
Huntington Beach electricity to 289,715–318,744; change Huntington
Beach GHGs to 82,908–91,215.

15.78 On behalf of Poseidon, we request that the State Board consider the
entire Water Code section 13142.5(b) administrative record that was
before this Board during its consideration of the administrative appeal of
the San Diego Regional Board's determination for Poseidon's Carlsbad
project, and was also before the Court of Appeal in Surfrider Found. v.
Cal. Reg 'l Water Quality Control Bd., 211 Cal. App. 4th 557 (2012)
("Surfrider"). We believe that the evidence before the State Board at that
time continues to be relevant to this proceeding. We believe that the
State Board has retained and referred to a copy of the record in this
current proceeding, but we would be happy to resubmit another copy to

Comment noted. The administrative record from the administrative
appeal of the San Diego Regional Board’s determination for Poseidon’s
Carlsbad project, which was also before the Court of Appeal in Surfrider
Found v. Cal. Reg’l Water Quality Control Bd., 211 Cal. App. 4th 557
(2012), will be included in the administrative record of the proposed
Desalination Amendment.
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the Board's staff if necessary.
15.79 Section 13142.5(b) Mandates Only Feasible Measures to Minimize
Marine Life Intake and Mortality

Clarifying language has been added to the proposed Desalination
Amendment and the Staff Report with SED to ensure the language is
consistent with the statutory language.

Marine life impacts from desalination facilities in California are regulated
by section
13142.5(b), which provides:
For each new or expanded coastal powerplant or other industrial
installation using seawater for cooling, heating, or industrial processing,
the best available site, design, technology, and mitigation measures
feasible shall be used to minimize the intake and mortality of all forms of
marine life.
Section 13142.5(b) thus requires a site and project specific determination
as to the "best available" measures that are "feasible" for a given project
to address intake and mortality of marine life, including by entrainment
and impingement.
15.80 Regional Boards Should Expressly be Permitted to Conduct Feasibility
Analysis That is Consistent with Surfrider

Consistent with the Surfrider decision, the State Water Board has
included a definition of “feasibility,” using the definition set forth in
CEQA. Please see response to comment 6.12.

As described in Poseidon's separate letter on the Amendment submitted
herewith, one of the primary purposes of the Amendment is to provide
procedures for Regional Boards to implement Water Code section
13142.5(b) for desalination facilities. Section 13142.5(b) requires
evaluations of ''the best available site, design, technology and mitigation
measures feasible" to minimize the intake and mortality of all forms of
marine life at new or expanded desalination facilities. Water Code §
13142.5(b). However, the Amendment and the SED are silent as to the
Court of Appeal's analysis of section 13142.5(b)'s feasibility requirement
in Surfrider, the only reported decision to interpret section 13142.5(b).
Surfrider addressed a challenge to the San Diego Regional Board's
adoption of an NPDES permit for the Carlsbad project, Order No.
R9-2006-0065, which applied the California Environmental Quality Act's
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("CEQA") definition of "feasible" to the Board's section 13142.5(b)
analysis. The Surfrider opinion includes specific guidance on the
assessment of "feasibility" under section 13142.5(b) and the factors that
will support a finding of infeasibility. First, because "feasible" is not
defined in the Water Code, the Court of Appeal held that the San Diego
Regional Board properly applied the following definition from CEQA:
"'feasible' means capable of being accomplished in a successful manner
within a reasonable period of time, taking into account economic,
environmental, social, and technological factors." Surfrider, 211 Cal. App.
4th at 582 (citing Pub. Res. Code § 21061.1). Second, Surfrider also
recognizes that, as with CEQA, economic considerations generally may
be factored into the feasibility analysis. Third, the Court of Appeal
affirmed that Regional Boards, like CEQA lead agencies, properly may
structure the analysis of alternatives "around a reasonable definition of
underlying [project] purpose and need not study alternatives that cannot
achieve that basic goal." Id. (citing In re Bay-Delta, 43 Cal. 4th 1143,
1166 (2008).
The Amendment and the SED should make clear that Regional Boards
shall continue to apply CEQA's definition of feasibility to section
13142.5(b) analysis as upheld by the Court of Appeal in Surfrider. This
would provide clear guidance to the Regional Boards on the
implementation of section 13142.5(b) regarding one of the most critical
and contentious issues in applying section 13142.5(b), and prevent any
misinterpretation or misapplication of the Amendment.
The Amendment and the SED should discuss the Surfrider holding and
clarify that Regional Boards may conduct their section 13142.5(b)
analysis in the same manner that was upheld in that case. If the State
Board believes other definitions of feasible also could apply, the SED
should identify those definitions and explain why they might be
applicable. The State Board should not depart from the interpretation
upheld in the only reported decision interpreting section 13142.5(b)
without explanation and analysis.
15.81 The SED Fails Adequately to Assess the Feasibility of Subsurface
Intakes

The Staff Report with SED already acknowledges that subsurface
intakes may not always be feasible and analyzes factors for feasibility in
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Poseidon does not dispute the SED's conclusion that subsurface intakes
- when feasible - are the preferred technology for minimizing intake and
mortality during desalination operations, because, if properly
constructed, subsurface intakes can eliminate impingement and
entrainment. (SED, at 54.) Poseidon also appreciates the SED's
determinations that site and facility specific factors need to be evaluated
to determine the feasibility of subsurface intakes, and that surface intakes
may be permitted where subsurface intakes are infeasible. (SED, at 58.)
The SED appropriately recognizes that the feasibility of subsurface
intakes is limited by the following factors: (i) favorable geologic
conditions, (ii) significant environmental impacts from construction, (iii)
limited intake capacity (i.e., inability to provide desired intake volume for
large-scale desalination plants), and (iv) aesthetic impacts (for beach
wells). (SED, at 54-55.). Poseidon notes that other feasibility
considerations that also must be considered include temporary and
permanent impacts to recreational resources, and the ability for the
subsurface intake to be constructed within a reasonable period of time
and in accordance with economic considerations.

Response
Section 8.3. The proposed project includes flexibility for dischargers to
choose surface intakes if subsurface intakes are found infeasible.
Evaluation of the feasibility of subsurface intakes for a specific project
and evaluation of facility specific impacts is beyond the scope of this
Programmatic CEQA document. See responses to comments 13.47
and13.71.

The SED should be revised to include a more detailed analysis of the
feasibility of subsurface intakes in order to more accurately inform the
public about the type of desalination facilities likely to be developed in
California, and their environmental impacts. The analysis should, among
other things, incorporate findings that were made by multiple regulatory
agencies regarding the infeasibility of subsurface intakes for Poseidon's
Carlsbad desalination project. Finally, the SED should also address
whether subsurface intakes are "available." A key part of the
determination of "availability" for crucial equipment in important
infrastructure that must perform on a reliable basis is whether the
technology can be purchased and installed with a warranty of
performance and whether there is a track record of performance at other
commercial scale facilities. Section 13142.5(b) requires the best
"available" site, design, technology and mitigation that is "feasible."
Whether or not an intake technology is available depends in large part on
its feasibility.
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15.82 The SED Should Discuss the Findings of Multiple Agencies that a
Subsurface Intake for the Carlsbad Project Would be Infeasible
As described above, the feasibility analysis under Water Code section
13142.5(b) includes "environmental" considerations. Thus, even if a
subsurface intake would provide the greatest minimization of intake and
mortality during desalination operations, other environmental impacts
must be considered and may preclude selecting a subsurface system.
The SED, however, does not address these issues. The SED's
discussion of impacts from subsurface intakes is cursory, and should be
revised to address, at a minimum, the following issues:

Response
A discussion of why subsurface intake facilities are not feasible for a
specific project is beyond the scope of a programmatic document and is
appropriately addressed at the project-specific level, such as was done
for the Carlsbad project.

- Harm to marine life and coastal habitat during construction, including the
potential for such impacts to be permanent;
- The potential for subsurface intakes to draw in water from subsurface
formations that is difficult to treat;
- The potential for subsurface intakes to draw water from wetlands or
water that is the subject of a more senior water right;
- Aesthetic impacts from siting wells or other infrastructure on the beach;
- Public access and recreation impacts resulting from construction or
maintenance of subsurface systems;
- Increased energy usage or greenhouse gas emissions from subsurface
intakes; and
- Conversion of seafloor habitat to an engineered filtration system.
As described in greater detail below, requiring a subsurface intake for the
already- permitted Carlsbad project -which multiple agencies determined
was infeasible - could result in significant environmental impacts. For the
reasons described below, the SED should analyze the potential impacts
associated with installing a subsurface intake for the Carlsbad project. If
there is to be no additional or updated evaluation of subsurface intakes at
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Carlsbad as part of this SED, then the Board must base its decisions in
this proceeding on the existing administrative record also before the
Board from the appeal of the San Diego Regional Board's approval of the
Carlsbad project to this Board, and the subsequent Surfrider case before
the Court of Appeal.
15.83 The SED Must Describe the Existing Environmental Baseline and
Potential Direct and Indirect Effects
Existing physical conditions are referred to as the "baseline," or ''the
physical environmental conditions in the vicinity of the project, as they
exist ... at the time the environmental analysis is commenced ..." CEQA
Guidelines § 15125(a). For purposes of the SED's consideration of the
Amendment's effect on the Carlsbad project, the "baseline" for
environmental review is the existing environment in light of Carlsbad
project as permitted and under construction. More generally, for
evaluation of the Amendment's impact statewide, the baseline is the
existing environment throughout California. Communities for a Better Env
'tv. S. Coast Air Quality Mgmt. Dist., 48 Cal. 4th 310, 320-21 (2010)
(baseline must reflect "existing physical conditions in the affected area").
The SED must therefore evaluate the reasonably foreseeable impacts of
the Amendment on the Carlsbad project, including the possible
requirement to construct a subsurface impact if feasible. Additional
reasonably foreseeable impacts of the Amendment on the Carlsbad
project are described throughout this letter.

Under the proposed Desalination Amendment, the Carlsbad facility is
considered a conditionally permitted facility. It has all of its permits and
approvals, is under construction, and the regional water board made a
determination pursuant to Water Code section 13142.5(b). The San
Diego Regional Water Quality Control Board issued a conditional Water
Code 13142.5(b) determination based on the operating conditions
where the Carlsbad Desalination plant is co-located with the Encina
Power Station. See, San Diego Water Board Order R9-2006-0065,
Finding 4. Once the Encina Power Station permanently ceases
operations and the Discharger proposes to independently operate the
existing Encina Power Station seawater intake and outfall for the benefit
of the Carlsbad desalination facility, the San Diego Regional Water
Board specifically found that it will be necessary to evaluate whether,
under those conditions, the Carlsbad Desalination facility complies with
the requirements of Water Code section 13142.5(b). The San Diego
Water Board also found that Poseidon will have more flexibility in how it
operates the intake structure and outfall and additional and/or better
design and technology features may be feasible for future stand-alone
operating conditions, necessitating a new Water Code section
13142.5(b) determination. This will include an evaluation of the best
available site, design, technology, and mitigation measures feasible to
minimize intake and mortality of all forms of marine life. Staff did
review environmental documentation for the Poseidon project and
included relevant information in Section 12.1. An endorsement of
Poseidon’s Carlsbad facility design choices, or a discussion of why
subsurface intake facilities are infeasible for a specific project is beyond
the scope of a programmatic document and is appropriately addressed
at the project-specific level, as was done for the Carlsbad project. See
also response to comment 13.48.

15.84 The SED Should Acknowledge Previous Findings on Subsurface Intakes Please see responses to comments 15.83 and 13.48.
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for the Carlsbad Project
In light of the existing baseline described above, the SED should discuss
the detailed analysis of subsurface intakes undertaken for the Carlsbad
project by the City of Carlsbad, the Coastal Commission, the San Diego
Regional Water Quality Control Board, and the State Lands Commission.
Each of these agencies found that a variety of subsurface intakes were
infeasible for the Carlsbad project on several grounds. Opinions
upholding these approvals were issued by multiple reviewing courts,
including the San Diego County Superior Court and the Fourth Appellate
District. The grounds for each respective agency's determination that
subsurface intakes are infeasible for the Carlsbad project are described
below.
15.85 Coastal Commission: The Coastal Commission concluded that
Please see responses to comments 15.83 and 13.48.
subsurface intakes (offshore infiltration galleries, beach wells, horizontal
wells, and an offshore intake) are infeasible and would be more
environmentally damaging than "stand-alone" operation of the Project.
Subsurface intakes "would result in greater environmental impacts than
the proposed project due to destruction of coastal habitat from
construction of the intake systems, the loss of public use of coastal land
due to numerous intake collector wells that would be located on the
beach, and the adverse environmental impact to coastal resources
during the construction... " (Coastal Commission Findings, at 51.) The
Coastal Commission further concluded that subsurface intakes were
infeasible at Carlsbad "due to site-specific geologic and/or water quality
conditions, which render the water untreatable, and the increased and
prohibitive costs of such systems." (Id.) The Coastal Commission's
findings were upheld in a final decision by the San Diego Superior Court
(Case No. 37-2008-00075727), and the State Lands Commission's
reliance on the Coastal Commission's findings was upheld by the
California Court of Appeal. San Diego Coastkeeper v. California State
Lands Commission, 2010 Cal. App. Unpub. LEXIS 9797 (2010).
15.86 Regional Board: The San Diego Regional Board found subsurface
Comment noted.
intakes (including vertical and horizontal beach wells, slant wells, and
infiltration galleries) infeasible for the Carlsbad project due to (1) limited
production capacity of the subsurface geological formation, (2)
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insufficient sediment depths in the vicinity of the site, (3) poor water
quality of the collected source water, (4) economic infeasibility (in light of
evidence showing that subsurface intakes would add $400 to $600
million to the construction costs of the plant, frustrating a key project
objective of supplying water at or below the cost of imported water
supplies). (San Diego Regional Board Order No. R9-2009-0038 (May 13,
2009), at p. 8.) The Regional Board's decision was upheld in the only
reported decision interpreting Water Code section 13142.5(b), Surfrider
Found. v. Cal. Regional Water Quality Control Bd., 211 Cal. App. 4th 557
(2012).
15.87 City of Carlsbad: The City of Carlsbad's certified EIR found alternative
Comment noted.
intake technologies to be infeasible and lacking in environmental benefit.
The EIR concluded that the approved open intake would not cause
significant impacts from entrainment or impingement during stand-alone
operations because, among other things, the small proportion of marine
organisms lost to entrainment and impingement as a result of the project
would not have a substantial effect on the species' ability to sustain their
populations. (Carlsbad Project EIR, at 4.3-35 to 4.3-36, 4.3-42.) With
respect to vertical intake wells, the EIR concluded that the siting,
construction and operation of 100 vertical beach wells in Carlsbad was
impractical, would not provide environmental benefit, and could cause
significant environmental impacts. (Carlsbad Project EIR, at 6-6.) In
addition, horizontal beach wells would require 25 large wells along 4
miles of the Carlsbad coastline, causing significant impacts to aesthetics
and recreation. (Id.) Finally, the EIR determined that the construction of
offshore infiltration galleries would cause potentially significant impacts to
biological resources. (Carlsbad Project EIR, at 6-6 to 6-7.) A direct
challenge to the EIR was dismissed in 2011 by the San Diego County
Superior Court in Case No. 37-2009-00061008-CU-TT-CTL.
15.88 State Lands Commission: The State Lands Commission's reliance, as a Comment noted.
responsible agency, on the Carlsbad EIR's finding that the project would
not cause significant marine life impacts during stand-alone operations
was upheld by the Court of Appeal against a lawsuit asserting that a
Supplemental EIR was required. San Diego Coastkeeper v. California
State Lands Commission, 2010 Cal. App. Unpub. LEXIS 9797 (2010).
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15.89 The SED Must Disclose the Amendment's Foreseeable Impacts on the
Carlsbad Project

Response
Please see responses to comments 15.83 and 13.48.

It is reasonably foreseeable that one of the outcomes of the adoption of
the Amendment is that the Carlsbad project will need to be retrofitted with
a subsurface intake. The Amendment applies to desalination facilities,
and there is no exception for the Carlsbad plant. Moreover, the Carlsbad
plant will be going through a re-permitting process before the San Diego
Regional Board in the coming months. Therefore, to the extent that the
Amendment may apply to the Carlsbad plant, the SED needs to evaluate
the environmental effects of a subsurface intake in Carlsbad. El Dorado
Union High School Dist. v. City of Placerville, 144 Cal. App. 3d 123
(1983).
Poseidon believes the only potentially technically feasible subsurface
approach for Carlsbad is a lagoon-based infiltration gallery. All other
subsurface options have already been eliminated as infeasible and
environmentally damaging by the evaluations described above. The SED
therefore must evaluate the likely environmental impacts of this option, as
information on this option has been provided by Poseidon and is in the
State Board's record. The layout of the potential subsurface infiltration
gallery is shown in Attachment 4. Preliminary investigations show that the
footprint of this gallery would cover much of the lagoon east of Interstate
5, as well as the entire middle and outer lagoon. The area that would be
affected by the subsurface infiltration gallery is composed of precisely the
habitat that produces the fish eggs and larvae that a subsurface intake is
intended to protect. Therefore, in order to save the fish in Agua Hedionda
Lagoon, Poseidon would have to destroy much of their natural habitat.
The SED must therefore analyze the potential biological impacts that
would result from requiring a subsurface infiltration gallery for the
Carlsbad project, as well as other potentially significant environmental
impacts or economic feasibility considerations. For example, even
though a shallow gallery may not have water quality impacts, the SED
must analyze whether there are any potential impacts from contaminated
sediments or minerals that would make a subsurface intake infeasible.
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15.90 The SED's Discussion of the Fukuoka District Desalination Facility is
Misleading

The conceptual diagram of the Fukuoka Seawater Desalination Plant is
available online and includes the equipment name, equipment type,
material, specifications, electric machinery, and number of units.
The SED cites to the Fukuoka Desalination Facility in Japan as an
http://www.f-suiki.or.jp/english/seawater/plant.php. Regardless of
example of a feasible existing infiltration gallery with "excellent
whether or not the technology is proprietary, the subsurface intakes at
performance" during its first five years. (SED, at 57.) The Fukuoka
the Fukuoka Desalination Facility in Japan have been operating
infiltration gallery, however, is a one-of-a-kind intake system uniquely set successfully with minimal maintenance for over eight years. A recent
in an embayment with no similar facility in the world. It is a proprietary
article in the Sacramento Bee reported,
technology with little performance data available and provides no basis to
“One of the first large subsurface intakes at a major
show the feasibility of infiltration galleries generally. Given the limited
desalination plant, in Fukuoka, Japan, has shown no need for
opportunities to replicate the one-of-a-kind system in California, and
maintenance at all. Tom Missimer, a geology professor at
Fukuoka's refusal to provide operating data, the SED should not rely on
Florida Gulf Coast University and a longtime consultant in the
Fukuoka as evidence that infiltration galleries are feasible. In order to fully
desalination industry, suspects a natural cleaning process is at
evaluate Fukuoka as part of this proceeding, the State Board should seek
work. Tiny worms and other organisms in the seabed eat
data on whether any commercial construction companies are willing to
sediments, algae and other material that could clog the intakes,
provide a warranty of performance for this type of infiltration gallery
he said. Then those feeders excrete hard pellets that become a
system. Proceeding forward in reliance on the Fukuoka Desalination
new filter material.”
Facility is misleading to the public and belies the feasibility issues
associated with infiltration galleries, which must be part of infrastructure
which must be reliable to provide a long term, reliable water supply to the After eight years, the seabed filter system at Fukuoka seems to be
public.
self-sustaining, Missimer said, "If something wasn't cleaning it, it would
have clogged a long time ago," said Missimer, who was a consultant on
the Fukuoka plant.” Additionally, the City of Long Beach was operating
subsurface intakes successfully, but ultimately shut the project down
due to the high energy cost associated with desalination (Weiser 2014)
Read more here:
http://www.sacbee.com/news/state/california/water-and-drought/article
3017597.html
The Fukuoka Desalination Facility and the City of Long Beach’s pilot
project were some of the first of their kind, but they are a good example
where subsurface technology works. The City of Long Beach’s pilot
project demonstrated that infiltration galleries are technically feasible
and the Fukuoka Desalination Facility demonstrated subsurface intakes
are technically and economically feasible.

15.91 Likewise, the SED should be revised to include a discussion of the

The Staff Report and SED does not include a discussion of the
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subsurface intake used for a desalination facility at San Pedro del Pinatar
in Spain. We understand that the plant had significant fouling problems
with the intake and, according to the Coastal Commission's findings,
planned to rely on an open ocean intake for its primary source of
seawater going forward.

subsurface intakes used at the San Pedro del Pinatar facility in Spain
because we do not have any references or literature regarding any
problems it may have had with the intake system. We are aware that
WateReuse reported the San Pedro del Pinatar facility was unable to
use subsurface intakes for the facility’s expanded intake due to
hydrogeological constraints. But that the first 17 MGD phase of the
facility that uses subsurface intakes is operating without issues.
(WateReuse 2011) References containing information regarding
operational issues with the San Pedro del Pinatar facility’s subsurface
intakes were not provided by the commenter or other commenters
during the public comment period.

15.92 The SED Should Assess the Economic Feasibility of Subsurface Intakes The State Water Board is not required to make a determination if
subsurface intakes are feasible, economically or otherwise, for specific
Although Appendix G to the Amendment includes a study purporting to projects. However, the State Water Board is aware that the issue of
describe the economic costs of complying with the Amendment's
technical and economic feasibility is currently being evaluated by an
proposed policy, the SED does not attempt to assess whether
Independent Scientific Technical Advisory Panel (ISTAP) convened
compliance with the Amendment, including its preference for subsurface and facilitated by CONCUR, Inc. under the auspices of the California
intakes, will be economically feasible for future projects. As discussed
Coastal Commission and Poseidon Resources (Surfside) LLC. The
above, economic feasibility must be considered under section
ISTAP released the “Final Report: Technical Feasibility of Subsurface
13142.5(b), most notably with regard to whether the costs of constructing Intake Designs for the Proposed Poseidon Water Desalination Facility
and operating desalination plants are such that desalinated water can be at Huntington Beach, California” on October 9, 2014. This report
competitively priced.
evaluated technical feasibility of 9 different subsurface intake designs
and determined that two alternatives were technically feasible. The
Phase 2 analysis that will take a broader look at overall feasibility of
subsurface intakes, including costs, lifecycle costs, and broader
environmental impacts is currently underway. For Phase 2 status
updates, please visit:
http://www.concurinc.com/project/coastal-commission-poseidon-jff-pro
cess/. Should the ISTAP determine that subsurface intakes are not
feasible, the proposed Desalination Amendment provides a mechanism
whereby surface intakes may be permitted. In order to clarify that
analysis of feasibility for subsurface intakes must include consideration
of costs, the draft Desalination Amendment has been amended in to
include a definition of “feasible” to be consistent with that set forth in
CEQA: “. . . capable of being accomplished in a successful manner
within a reasonable period of time, taking into account economic,
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environmental, social and technological factors.” (Please also see
response to comment 6.12) Any future determination as to best
available site, design, technology and mitigation measures feasible for
any facility will consider the criteria provided in the Desalination
Amendment with these considerations in mind. For comparison, note
that, pursuant to CEQA, feasibility of alternatives is to be evaluated
within the context of a proposed project. “The fact that an alternative
may be more expensive or less profitable is not sufficient to show that
the alternative is financially infeasible. What is required is evidence that
the additional costs or lost profitability are sufficiently severe as to
render it impractical to proceed with the project.” SPRAWLDEF v. San
Francisco Bay Conservation and Development Commission (2014) 226
Cal.App.4th 905, 918.

15.93 Further, Public Resources Code section 21159(c) requires that an
environmental analysis under CEQA take into account economic factors.
The estimated cost of the lagoon-based subsurface infiltration gallery is
provided in Attachment 4. Preliminary estimates show the cost of this
gallery to be approximately $615 million if coupled with a multi-port
diffuser to over $793 million if installed in conjunction with brine dilution
using flow augmentation.*

Please see response to comment 15.92. Further, subsurface intakes
provide the greatest protection for marine organisms, as well as
potentially lowering operational plant costs (Missimer et al. 2013,
MWDOC 2010, response to comment 15.2, and also see section 8.3.2
of the Staff Report with SED).

Desalination plants will not be developed if water cannot be sold at a
competitive price using reliable infrastructure built with a warranty of
performance. Without assessing the economic feasibility of the
subsurface intakes preferred by the Amendment, the SED fails to
sufficiently explain their viability or justify their selection as the preferred
intake technology.
* The estimated construction cost for the 100 MGD subsurface intake to
be used with the multiport diffuser is $232 million and the estimated
construction cost for the multi-port diffuser is $383 million. The estimated
construction cost for the 300 MGD subsurface intake to be used with flow
augmentation is $793 million, and the estimated construction cost for the
low-impact pump station and associated fish screens and bar racks is
approximately $43.8 million.
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15.94 The Amendment Should be Consistent with the SED's
Technology-Neutral Approach Concerning Brine Discharge

The proposed Desalination Amendment and Staff Report with SED do
not take a technology neutral approach. The basis for favoring
commingling brine with wastewater and then multiport diffusers is
As described in Poseidon's comments on the Amendment, staff's
substantial and a complete discussion is provided in section 8.6 of the
recommendation with respect to brine discharge technology is to amend staff Report with SED. Also, please see responses to comments 15.6,
the Ocean Plan to establish statewide requirements for the use of the
15.7, 15.39, 15.40, 15.41, 15.42, and 15.44. Additionally, there is not
"most protective brine discharge method after a facility specific
enough information regarding other discharge strategies to include
evaluation." (Staff Report at 93.) Poseidon supports staff's
them in a discussion of where to rank them in order of preference for
technology-neutral approach, which is specifically mandated under
brine discharge technologies. Flow augmentation is the only alternative
Water Code section 13142.5(b). However, the Amendment departs from brine disposal technology that has been proposed, but there is not
the staff's recommendation, and proposes multiport diffusers as the
sufficient information to compare the impacts from a flow augmentation
second preferred brine discharge technology, following comingling brine system to multiport diffusers.
with an existing wastewater stream. The Amendment cannot endorse
multiport diffusers without substantial evidence supporting preferential
The commenter has provided references to the State Water Board (see
treatment for this technology. Pub. Res. Code § 21168.5. Poseidon
attachments 8, 9, and 10 of the comment letter), but this information
recognizes that, in some instances, multiport diffusers may be the
does not adequately quantify the impacts from the entire system or
preferred brine discharge strategy. But there is no basis to presumptively even portions of the proposed system. The studies on Archimedes
favor diffusers over other strategies, or to impose burdensome
screw pumps look at fish that are too large and could be excluded by an
compliance requirements only on non-diffuser discharge strategies,
intake screen and did not disprove the assumption that there is 100
when the State Board admittedly has not assessed the entrainment
percent mortality for entrained organisms (attachments 8 and 9 of the
mortality that diffusers will cause.
comment letter). Intake studies need to be done on eggs, larvae, and
juveniles that are less than 20 mm in length in order to properly
characterize intake mortality. The information provided in Jenkins et al.
(2014) did not sufficiently add to the information about the impacts of
flow augmentation systems (please see response to comment 15.20).
The proposed Desalination Amendment includes the opportunity to use
innovative technologies, but an owner or operator choosing this path
must demonstrate to the satisfaction of the regional water board in
consultation with the state Water Board that the alternative technology
is as protective of water quality and the related beneficial uses of ocean
waters as multiport diffusers. The flexibility in the Desalination
Amendment comes with additional requirements that are not
burdensome, but will ensure we continue to protect California’s valuable
marine resources.

15.95 The SED Should Clarify That Proposed Brine Discharge Strategies Must Disagree. Please see responses to comments 15.6 and 15.7.
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Demonstrate That Their Intake and Mortality is Equivalent to the 23%
Estimated Mortality Rate for Diffusers
While Poseidon disagrees that diffusers should be labeled as the
preferred technology in all circumstances, if the Amendment is going to
do so, it must provide the evidentiary basis for this determination,
including detailed evidence regarding the marine life mortality expected
from this technology. The SED requires, for any brine discharge strategy
other than a diffuser (aside from commingling with existing wastewater),
that a proposed facility demonstrate that its technology will be "as
protective" as multiport diffusers. (SED, at 92.) Given the stated lack of
data on the effectiveness of multiport diffusers, the SED relied on the
existing evidence that 23 percent of the total entrained volume of diffuser
dilution water are killed by exposure to lethal turbulence. (SED, at 72-73.)
Because this estimate is the only estimate presented in the SED, and is
the only substantial evidence in the record of diffuser mortality, it should
be explicitly established as the target for projects seeking to demonstrate
that alternate brine disposal technologies may perform better than
multiport diffusers. If staff believes that other estimates may apply, those
estimates must be acknowledged and analyzed in the SED, and any
substantial evidence supporting those estimates provided.
15.96 The SED Should Analyze the Impacts of Installing a Diffuser for the
Carlsbad Project
The SED should disclose evidence in the administrative record of
estimated diffuser impacts for the Carlsbad project. As with subsurface
intakes, the SED should analyze the reasonably foreseeable impacts of
the Amendment, which may include requiring the installation of a
multiport diffuser for the Carlsbad project. See Laurel Heights
Improvement Ass 'n v. Regents of Univ. of Cal., 47 Cal. 3d 376, 396
(1988); Wal-Mart Stores, Inc. v. City of Turlock, 138 Cal. App. 4th 273,
290-91 (2006). The SED and the Amendment do not explicitly exempt the
Carlsbad project from the Amendment's brine disposal requirements.
Therefore, as described above in the context of subsurface intakes, it is
reasonably foreseeable that if the Amendment is adopted, the Carlsbad
project may need to be retrofitted with a multiport diffuser. Therefore, the

The Staff Report with SED is a programmatic document and as such
has sufficiently described the potential impacts of several brine disposal
methods. The Staff Report with SED assumes that 23percent of the
organisms entrained using multiport diffusers will be killed. This is in
agreement with the Jenkins, et al., article submitted with the comments
that estimated 16.8 percent to 23 percent of organisms would suffer
lethal and sub-lethal injuries. The Staff Report with SED and the
proposed Amendment also assume 100 percent mortality when flow
augmentation is proposed as a means for brine disposal. Although
studies show that low velocity pumps have low mortality impacts on
entrained organisms, there are no studies available showing the effect
on entrained organisms at the point where augmentation water mixes
with the brine waste (e.g., osmotic shock). These effects are unknown
and could be significant. The proposed Amendment allows for the use
of flow augmentation if the owner or operator empirically demonstrates
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impacts for diffusers would be much greater than augmented seawater
intake, as described below.

Response
that it is as protective of marine life as multiport diffusers. The
appropriate time to evaluate potential scenarios for specific projects is
at the project-level review.

15.97 The Water Authority and Poseidon have presented the State Board with Disagree. Please see response to comment 15.20
substantial evidence that high-velocity diffusers are not the
environmentally preferred option for the Carlsbad project. For example,
the studies included in Attachments 8, 9, and 10 show that flow
augmentation using low impact pumps, with 200 million gallons per day
("MGD") of dilution water, would injure between 72,600 - 280,000
organisms per day and place at risk 1- 5 percent of the dilution water to
entrainment mortality. By contrast, use of a high velocity diffuser at
Carlsbad would require 950 MGD of dilution water, injure 4,415,000 to
9,985,783 organisms per day, and place at risk 16.8 to 38 percent of the
dilution water to entrainment mortality.
15.98 Additional information about the flow augmentation studies at Red Bluff Please see response to comment 15.19
was submitted to the State Board during the administrative process for
the Amendment. See Attachment 8 and 9. A Poseidon representative
referenced the need to consider information from the Red Bluff studies at
the August 6, 2014 State Board workshop on the Amendment; however,
Staff indicated that they had received the information but did not have
time to review it. We hope that, in revising the SED, the State Board will
add information about flow augmentation technology, which may be best
at reducing mortality under Water Code section 13142.5(b).
15.99 The SED Should Assess the Feasibility of Diluting Brine with
Commingled Existing Wastewater Streams

Wastewater from urbanized areas along the California coastline is
commonly disposed through ocean outfalls. As a result, these areas are
likely to offer the potential for commingling brine with wastewater. An
The Amendment proposes as the preferred method of brine disposal
owner or operator would need to get permission and approval from the
commingling with existing wastewater streams from wastewater
wastewater agency and regional water board in order to commingle.
treatment plant facilities or once-through cooling facilities. (SED, at 92.) However, the City of Santa Barbara Desalination Facility, the Monterey
Poseidon agrees that, where feasible, this likely is the environmentally Peninsula Water Supply Project, and the South Orange County Water
preferred strategy under section 13142.5(b). But the SED fails to
District all commingle brine with wastewater prior to discharging into the
sufficiently analyze whether this strategy would ever be viable for a
ocean. The Carlsbad Desalination Project plans on commingling with
desalination facility in California.
cooling water effluent until the power plant shuts down. There are
enough potential suitable locations in California to include this as the
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While the SED acknowledges the likelihood of successfully using
commingled wastewater is low, it fails to undertake any concrete
assessment of whether there are any suitable locations where this
strategy could be employed. Without such analysis, there is no basis to
adopt commingled wastewater as the preferred alternative, because its
availability is at best illusory. If there are no suitable locations where
commingled wastewater could be used, adopting commingled
wastewater as a preferred alternative contradicts the mandate of section
13142.5(b) to use the best "available" technology.

15.100 In addition, such a preference would also conflict with CEQA's mandate
that mitigation measures must be concrete and capable of being
implemented, rather than hypothetical or illusory. E.g., Sacramento Old
City Ass 'n, 229 Cal. App. 3d at 1027 (substantial evidence must support
conclusion that mitigation will be effective).

Response
preferred alternative. As wastewater recycling increases, we
acknowledge the availability of using wastewater for dilution will
decrease. However, multiport diffusers are an alternative brine
discharge method when commingling is unavailable.

Commingling of wastewater and brine discharge as the preferred brine
discharge technology where wastewater would otherwise be
discharged to the ocean does not constitute a CEQA mitigation
measure, but rather a determination of the best available brine disposal
technology feasible, where selected in combination with best available
site, design and mitigation measures feasible to minimize intake and
mortality of all forms of marine life, in accordance with Water Code
section 13142.5(b). Regardless, even if it were found to constitute a
mitigation measure subject to the CEQA case law cited, commingling of
wastewater with brine would in no case be required where it was not
capable of being implemented. The statute requires best available and
feasible measures to minimize marine intake and mortality. Note that
the draft Desalination Amendment has been revised to define
"feasible," using the same definition as CEQA.

15.101 The SED Should Permit Regional Boards to Exercise Their Discretion to Please see responses to comments 15.8 and 15.9.
Select Appropriate Mitigation
The Amendment is intended to provide guidance to Regional Boards in
mitigating for desalination-related impacts under section 13142.5(b).
(SED at 65-81.) As described in Poseidon's comments on the
Amendment, however, certain aspects of the Amendment would be
highly disruptive of Poseidon's existing mitigation plans at the Carlsbad
project, which is in the final stages of design. As written, the
Amendment's mandates would improperly impede the discretion of
Regional Boards under section 13142.5(b) to impose appropriate
site-specific mitigation, and conflict with other viable approaches,

H-245

Appendix H
Response to Public Comments Received by August 19, 2014
Please note all tables and figures referenced are present at the end of this document
ID#

Comment Summary

Response

including the approach adopted by the Regional Board (and Coastal
Commission) for the Carlsbad project.
For example, the Amendment requires that the mitigation must be
located in the source water body. This provision would require that
Poseidon abandon its approved mitigation site and begin developing a
new site within the source water of Agua Hedionda Lagoon. Poseidon
has spent seven years and invested millions of dollars developing the
existing mitigation site that is in the final stages of permitting and will be
ready to begin construction next year. Given the limited number of
suitable mitigation sites, it would be impractical to limit site selection to
the facility's source water body.
Consistent with past mitigation siting determinations, the Amendment
and the SED should provide Regional Boards with sufficient flexibility to
site the mitigation acreage as needed based on the availability of suitable
mitigation sites. For example, the Coastal Commission allowed Poseidon
to select from a number of suitable sites in the Southern California Bight
for its restoration project associated with the Carlsbad project. Following
an exhaustive search in and around the Carlsbad project's source water,
the Coastal Commission determined that there were no suitable
mitigation sites located directly with the project's source water body, and
that the best available mitigation site for the Carlsbad project was located
within the National Wildlife Refuge at the south end of San Diego Bay, a
distance of 50 miles from the facility, where two former salt pools will be
restored to sub-tidal and inter-tidal wetlands. The Amendment and the
SED should not foreclose the ability of Regional Boards to develop
effective, cost-conscious mitigation alternatives for specific facilities. See,
e.g., Surfrider, 211 Cal. App. 4th 557 (2012) (upholding Regional Board's
discretion in selecting and adopting mitigation plan).
15.102 The SED Does Not Provide Substantial Evidence Supporting the
Mitigation Requirements Proposed in the Amendment

Disagree. There is a substantial basis for requiring the APF to be
calculated with additional confidence. Please see responses to
comments 15.9 and 21.90.

The SED recommends updating the Ocean Plan to provide statewide
guidance on the appropriate methods for determining the nature and size
of a mitigation project to ensure that all desalination-related mortality is
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mitigated for a facility. (SED at 65 - 81.) While the SED's mitigation goals
are laudable, the SED's analysis is wrong insofar as the mitigation
requirements it establishes understate the effectiveness of other
approaches and ignore substantial evidence in the record (i.e., the
findings of the Regional Board, Coastal Commission, and State Lands
Commission for Carlsbad) showing that other mitigation approaches are
effective under section 13142.5(b). As described in greater detail in
Poseidon's comments on the Amendment, Poseidon is particularly
concerned that the SED does not provide a basis for requiring (1) a 90%
confidence level for calculating the final area of production foregone
("APF")…
15.103 The SED Does Not Provide Substantial Evidence Supporting the
Mitigation Requirements Proposed in the Amendment...(2) a 1:1ratio in
all instances...

Please see responses to comments 15.9 and 21.90.

15.104 The SED Does Not Provide Substantial Evidence Supporting the
Disagree. There is a substantial basis for requiring the APF to be
Mitigation Requirements Proposed in the Amendment...and (3) mitigation calculated with additional confidence. Please see responses to
for discharge impacts within the zone of initial dilution.
comments 15.9 and 21.90.
15.105 lf the SED intends to adopt these [15.102-15.104] requirements, it must Comment noted. Please see, response to comments 15.9 and 21.90.
provide substantial evidence in support of its conclusions. Pub. Res.
Code § 21168.5.
15.106 The SED should also recognize that other mitigation ratios have been
Please see response to comment 21.90.
determined to be successful at mitigating desalination-related impacts.
For example, a mitigation plan that included one acre of estuarine habitat
restoration for every 10 acres of open ocean habitat impacted by the
project was determined to be appropriate for the Carlsbad project, which
restored estuarine wetlands to compensate for open ocean species,
because successfully restored wetland habitat is ten times more
productive than a similar area of nearshore ocean waters. See California
Coastal Commission, Revised Condition Compliance Findings for Permit
No. E-06-013 (approved December 10, 2008).
15.107 The SED's Proposed Mitigation Requirements Lack a Nexus or Rough
Proportionality to Marine Life Impacts at the Carlsbad Facility

Please see responses to comments 15.8, 15.9, and 15.10.
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As described above, the San Diego Regional Board already identified the
entrainment and impingement impacts at Carlsbad, and found that those
impacts will be fully mitigated by the mitigation program selected. It would
be inappropriate to require a new approach for the same anticipated
losses, since there has been no factual change suggesting that there will
be more entrainment and impingement.
15.108 Moreover, it would be an abuse of discretion for the State Board to make
a different conclusion on the same set of facts without any evidence that
the existing mitigation for the Carlsbad project would be ineffective. Pub.
Res. Code § 21168.5 (a prejudicial abuse of discretion occurs when
agency has not proceeded in the manner required by law or if the
determination or decision is not supported by substantial evidence).
15.109 Poseidon's recent calculations show that the mitigation approach in the
Amendment could increase the Carlsbad project's mitigation
requirements from 55.4 acres to more than 130 acres. There is thus no
nexus, nor rough proportionality between the SED's proposed mitigation
standard and marine life impacts at the Carlsbad project, particularly in
light of the fact that physical conditions at the Carlsbad project have not
changed since the Regional Board's determinations. The SED's
proposed standard would bear no reasonable relationship to the
Carlsbad project's actual impacts, as it would require substantially more
mitigation than necessary to fully mitigate impacts from the Carlsbad
project. The SED's proposal thus violates mitigation standards under
CEQA, and also goes beyond the mandate of section 13142.5(b), which
requires best available mitigation feasible to minimize marine life intake
and mortality from a project, but nothing more.
15.110 Governmental conditions must have a sufficient nexus and be "roughly
proportional" to a project's impacts to meet constitutional requirements.
See Nollan v. California Coastal Comm., 483 U.S. 825 (1987); Dolan v.
City of Tigard, 512 U.S. 374 (1994). For example, Dolan held that a city
planning commission's conditional permit approval constituted an
unconstitutional taking when it required a property owner seeking to
expand an electric and plumbing supply store to dedicate a 7,000 square

Please see, responses to comments 15.8 and 15.9. The draft
Desalination Amendment has been amended to allow the regional
water boards to consider existing mitigation projects associated with
conditionally permitted facilities. Additional mitigation may be required
for additional impacts not previously considered where those impacts
constitute an increase in intake and mortality resulting from new
construction or new operating impacts.
Please see, responses to comments 15.8 and 15. 9.

Please see, responses to comments 15.8 and 15.9. The draft
Desalination Amendment has been amended to allow the regional
water boards to consider existing mitigation projects associated with
conditionally permitted facilities. Additional mitigation may be required
for additional impacts not previously considered where those impacts
constitute an increase in intake and mortality resulting from new
construction or new operating impacts.
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foot greenway for flood control and a bike path on her property because
such conditions were not roughly proportional to the project's impacts.
This "rough proportionality" does not require a precise mathematical
calculation, but requires the agency make some sort of an "individualized
determination that the required dedication is related both in nature and
extent to the impact of the proposed development." Dolan, 512 U.S. at
391; see also Rohn v. City of Visalia, 214 Cal. App. 3d 1463 (1989)
(conditions must bear reasonable relationship to project impacts).
Here, requiring Poseidon to provide substantially more mitigation than
necessary to fully mitigate impacts from the Carlsbad project would not
be "proportional" to the Carlsbad project's impacts on marine life.
15.111 The SED Fails to Analyze the Environmental Effects From Increased
The use of imported, local, or recycled water supplies within an area is
Reliance on Other Water Supply Sources That Could be Triggered by the an existing condition and any impacts associated with those activities
Amendment
are occurring and ongoing. This is the “baseline condition” and any
increased reliance on these sources of water would also be considered
The SED's discussion of environmental impacts is focused exclusively on part of the existing conditions. Adoption of the proposed Amendment
desalination. The SED fails to assess existing conditions in light of
will not change these conditions. There is no evidence, nor assurance,
environmental impacts from other current water supply options, including that reliance on these water sources will actually diminish when
without limitation impacts stemming from transporting water significant desalinated water supplies become available, therefore, no change in
distances or water recycling.
the physical environment, as it relates to water supply from existing
sources, can be assumed. See also the response to comment 14.18.
15.112 The SED also fails to analyze the potential effect of the Amendment on
the use and demand for alternative water supply sources, and the indirect
environmental effects that could occur as a result. By way of example, the
SED must analyze the extent to which requirements imposed through the
Amendment, such as the preference for subsurface intakes and diffusers,
could foreseeably render desalination facilities prohibitively expensive or
difficult to permit, such that there would be a greater reliance on imported
water or other water supply sources. El Dorado Union High School Dist.
v. City of Placerville, 144 Cal. App. 3d 123 (1983). The SED should
discuss the potential impacts that would result from increased demand
for these alternative sources.

See response to 15.111. Further, El Dorado Union High School Dist. v.
City of Placerville (1983) [144 Cal. App. 3d 124] (El Dorado Union),
bears no relevance to this comment. El Dorado Union addresses the
direct impact of a new subdivision on the school district and the failure
of the city to address those direct impacts in its EIR. The Courts found
that there was substantial evidence in the record to show the project
would have a significant impact on the school district and the city erred
in making a finding of no impact. Since adoption of the proposed
Amendment will not change the existing condition as it relates to water
supply, no discussion is required.

15.113 Among other things, relying on alternative sources of water would result Comment noted. See response to 15.111.
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in the need to export more drinking water from the Delta, which could
place greater strains on the biology/marine life in the Delta. In addition,
greater imports of water from the Delta, the Colorado River, or other
distant locations could increase greenhouse gas emissions with resulting
climate change impacts.
15.114 Additional storage and transportation water in the absence of
desalination options could also require the construction of water supply
infrastructure, with associated environmental impacts.

Comment noted. See response to 15.111.

15.115 The SED should be revised to assess the potential of the Amendment to
cause increased reliance on other water supply sources and their
reasonably foreseeable environmental impacts. For example, the EIR for
the Huntington Beach plant analyzed alternative water supply options in
determining the environmentally superior alternative:

See response to 15.111. Further, new water supplies, whether from
desalination or some other source, has have growth- inducing impacts.
The example provided from the Huntington Beach facility EIR for
determining the “environmentally superior alternative” is more an
exercise in justification rather than project alternative analysis.
Construction of desalination facilities does not preclude an increased
demand of on other water resources.

"Water planning professionals have forecasted that water demands
would increase in the Southern California area, and have specifically
identified resource targets to help meet projected demands, including
local seawater desalination facilities...Consequently, adoption of the "No
Project" alternative would result in shifting the obligation for meeting a
portion (up to 56,000 acre-feet per year [afy]) of future water demands
from the project to: (1) increased conservation efforts (efficiency
improvements and reduced consumption); (2) increased use of imported
water supplies; (3) increased use of groundwater supplies; (4)
construction of additional local water supply projects; and/or (5)
construction of seawater desalination projects elsewhere in Orange
County. Therefore, in some instances, the environmental impacts
associated with the "No Project" alternative may be greater than those
associated with the project."
(Huntington Beach Draft Subsequent EIR at p. 6-3.) Thus, increased
desalination may be the environmentally superior alternative to other
water supply options, and additional restrictions on desalination may
result in additional adverse environmental impacts.

15.116 The SED should also specifically analyze the impacts that the additional See responses to 15.111 through 15.115.
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restrictions proposed in the Amendment may have on the Carlsbad plant,
which has already been approved by the State Board, is under
construction, and will begin producing water in 2016. The SED should
analyze the potential impacts associated with a delay in the Carlsbad
plant's ability to produce desalinated water, or a disruption in the plant's
operations. These impacts would include the loss of 7 percent of the
county's water supply and the necessity of resorting to alternative water
supplies. More broadly, the SED should consider the unintended
consequences of unplanned downtimes for desalination plants, including
pulling water from other over-subscribed sources and potential regional
water supply impacts.
15.117 The SED Does Not Provide any Basis for the 36-Month Studies Required Please see response to comment 15.5
in the Amendment
The Amendment would require 36-month studies for (1) entrainment data
if an applicant is seeking to use an alternative to fine screens on a surface
seawater intake, (2) baseline benthic modeling for an applicant seeking a
facility-specific salinity standard, and (3) the entrainment study for the
mitigation plan. The SED, however, does not evaluate or attempt to
support the 36-month duration for these studies, and there is no
justification for this time period. The SED is silent as to any scientific basis
for a three-year study of baseline benthic modeling to determine if a
facility-specific salinity standard is appropriate, and is similarly silent as to
any basis for a three-year entrainment study to determine whether larger
screens may be used. The SED fails to explain why a three-year
entrainment study is required to inform the determination of whether fine
screens are beneficial. To the extent the State Board believes a
36-month study is required, the rationale for each study should be
assessed in the SED, and be supported by substantial evidence.
15.118 The SED must also disclose that requiring 36 months of studies would Please see response to comment 15.5
disrupt or delay urgently needed desalinated water supply sources in the
face of an extreme drought.* The SED should also clarify whether there is
an exception to the 36 months of studies for existing plants. For example,
for Poseidon's Carlsbad project, requiring three-year studies would
impede Poseidon from fulfilling the timeline for re-permitting Carlsbad in
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light of the planned 2017 Encina Power Station shut-down and could
result in the plant being idle for years. Specifically, Poseidon is
conducting an entrainment pilot test to assess whether alternative
screens combined with low-impact pumps are beneficial for the Carlsbad
plant. Standard protocol for entrainment studies is 12 months. Without
substantial evidence that a three-year study is required, the SED should
clarify that a Regional Board approved pilot test combined with historic
entrainment data relied upon for CEQA review and permitting by the
Regional Board and Coastal Commission will suffice for the entrainment
study required for the plant's mitigation plan.
*The SED should also analyze other potential delays and disruptions
related to the use of smaller screens. Smaller screens may become
impacted by red tide algae or other biological contaminants that could
result in water fouling and additional plant shutdowns or disruptions.
#16 Richard Svindland, California American Water
16.1 Table 2-1, Page 14 [of the Staff Report with SED]: Include the Sand City Table 2-1 was based on information from Cooley et al. 2006 and has
BWRO in Table 2-1 Desalination facilities located on the California Coast. since been updated based on the information provided in this comment.
The Owner is the City of Sand City. The Operator is California American
Water, the Purpose is Municipal/domestic, the Ownership is Public,
Production Capacity (MGD) is 0.3 MGD and the Status is Active.
16.2 Figure 2-1, Page 15 [of the Staff Report with SED]: Include the Sand City Figure 2-1 was based on information from Cooley et al. 2006 and has
BWRO on Figure 2-1 Existing coastal desalination facilities in California. since been updated based on the information provided in this comment.
The latitude and longitude of the Sand City BWRO facility is:
36d36'41.09"N, 121d51'16.92'W and is located as shown below: [see
comment letter]
16.3 Table 2-2, Page 17[of the Staff Report with SED]: Station ID 5: Delete
Table 2-2 was based on information from Cooley et al. 2006 and has
"Regional Desalination Project" from the Project Partner title. Please
since been updated based on the information provided in this comment.
note, that the Regional Desalination Project was a project jointly
proposed by California American Water, Marina Coast Water District and
the Monterey County Water Resources Agency. For various reasons that
project is not moving forward, but it is not tied in any way to the People's
Water Desai Project that is listed in the Table.
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16.4 Table 2-2, Page 17 [of the Staff Report with SED]: Please include
Table 2-2 was based on information from Cooley et al. 2006 and has
California American Water's proposed desalination project named the
since been updated based on the information provided in this comment.
Monterey Peninsula Water Supply Project (MPWSP). This project is
currently under review by the California Public Utilities Commission and is
the project that we are pursuing to comply with SWRCB Order 95-10 and
the 2009 CDO. The Project Partner would be California American Water.
The location is North Marina, Monterey County. The production capacity
(MGD) is 9.6 MGD. The intake is subsurface and the brine discharge is
commingled with wastewater.
16.5 Figure 2-2, Page 18 [of the Staff Report with SED]: Include the MPWSP Comment noted. Table 2-2 was based on information from Cooley et al.
on Figure 2-2 Proposed desalination facilities in California as of 2014.
2006 and has since been updated based on the information provided in
The latitude and longitude of the MPVVSP desal plant is: 36d42'54.86"N, this comment.
121d46'22.11"W and is located as shown below: [see comment letter]
16.6 Section 8.3.2.1.1, page 55 [of the Staff Report with SED], first bulleted Section 8.3.2.1.1 of the Staff Report with SED was updated based on
item: In the first bullet. Delete Marina Coast Water District and replace it the information provided in this comment.
with Sand City BWRO. It should be noted that the Marina Coast Water
District does have a 0.3 MGD desal plant that is inactive which is located
at the western end of Reservation Road in the City of Marina.
16.7 Section 8.3.2.1.2, page 55 [of the Staff Report with SED]: Under Slant
Section 8.3.2.1.2 of the Staff Report with SED was updated based on
Wells, we believe it is important to note in the text and document the slant the information provided in this comment.
well that has been constructed and been running at Doheny State Beach
Park at Dana Point for several years. A copy of one of many reports on
the project can be found at:
www.usbr.gov/research/AWT/reportpdfs/report152.pdf
16.8 Table 12-1, page 119 [of the Staff Report with SED]: Change the Major
On-site Features to read as follows:

Table 12-1 of the Staff Report with SED was updated based on the
information provided in this comment.

"Main structures RO Building, control room/administration building,
media filtration pretreatment area, post treatment and disinfection area,
chemical storage and handling facility, two 300,000 gallon filtered
seawater storage tanks, two 750,000 gallon finished water storage tanks,
pump stations, power sub--station, brine storage basin, solids handling
basins, product water pipeline(s), brine conveyance pipeline, and a raw

H-253

Appendix H
Response to Public Comments Received by August 19, 2014
Please note all tables and figures referenced are present at the end of this document
ID#

Comment Summary

Response

water pipeline."
16.9 Table 12-1, page 119 [of the Staff Report with SED]: Change the Offsite Table 12-1 of the Staff Report with SED was updated based on the
Features to read as follows:
information provided in this comment.
"Drill and install up to 10 (8 active, 2 standby) subsurface slant wells on a
376 acre parcel which is currently used for sand mining and contains
approximately 7,000 feet of shoreline. A 42- inch diameter, 14,300 foot
long source water main. A 24-inch diameter, 6,300 foot long pipeline to
convey RO brine to an existing wastewater treatment plant and outfall.
Over 20 miles of up to 36-inch diameter, pipeline(s) to convey potable
water to California American Water's existing system and as necessary to
accommodate basin return flow obligation, if any, and related
appurtenances. Two 3 million gallon ground storage tanks, three booster
pump stations and two aquifer storage and recovery wells."
#17 Anthony T. Jones, IntakeWorks
17.1 I would be happy if the Board decides to make a preference toward
subsea intakes. However, this restricts the proponents and their
designers from deciding the best course of action for the specific site in
question.

Desalination intakes for new or expanded facilities are regulated under
Water Code section 13142.5(b), which states,
“For each new or expanded coastal powerplant or other industrial
installation using seawater for cooling, heating, or industrial processing,
the best available site, design, technology, and mitigation measures
feasible shall be used to minimize intake and mortality of all forms of
marine life.”
This section of the Water Code requires an owner or operator to
minimize intake and mortality of all forms of marine life by identifying the
best available alternative for each of the four factors individually, and
then select the best combination of factors that in combination minimize
intake and mortality of all forms of marine life.
Subsurface intakes are the preferred technology because of the
reasons described in section 8.3 of the Staff Report. Section L.2.d(1)(a)
of the proposed Desalination Amendment requires subsurface intakes
unless they are infeasible. When determining subsurface feasibility, the
regional water boards will consider the factors listed in section
L.2.d(1)(a)i. of the proposed Desalination Amendment. This list of

H-254

Appendix H
Response to Public Comments Received by August 19, 2014
Please note all tables and figures referenced are present at the end of this document
ID#

Comment Summary

Response
factors includes a variety of site-specific considerations. Subsurface
intakes will not be feasible in all cases, but they should be considered
first before all other intake options because they are the best means to
minimize intake and mortality of all forms of marine life.

17.2 Staff did not include a specific slot size for intakes. Is it in the Water
Board's interest to define a standard slot gap? Over-regulation at this
early stage in the development of desalination project can also lead to
problems and unintended consequences.

Comments were solicited for a range of screen slot sizes (0.5, 0.75, 1.0
mm). The State Water Board selected one screen slot size based on the
best available science and after considering public comments. The
selection of a single screen slot size will ensure: the protection of
related beneficial uses of ocean waters, that there is statewide
The determination of the slot size and approach to the problem should be consistency in regulating desalination intakes, and that the regulation
determined by the proponent of the desalination system and their design will be in accordance with Water Code section 13142.5(b). Please see
consultants.
response to comment 15.4 regarding the selection to 1.0 mm slot size
screens.
The comment that the proposed screen slot sizes would be
“over-regulating.” is not well supported. Section 8.3.1.2.3 of the Staff
Report with SED discusses how intake screens with slot sizes ranging
from 0.5 mm to 1.0 mm can be used to reduce entrainment of marine
life. Section 8.3.1.2.3 of the Staff Report with SED also looks at other
screen slot sizes. West Basin Municipal Water District and other project
proponents have commented that they have some concerns with
screens with slot sizes less than 1.0 mm, but that 1.0 mm slot size
screens are feasible and functional. (CalDesal and West Basin) Since
the commenter did not elaborate on their concern with potential
“problems and unintended consequences” with the proposed slot sizes,
a response to those concerns cannot be formulated.
As mentioned in response to comment 17.1, desalination intakes for
new or expanded facilities are regulated under Water Code section
13142.5(b) that requires an owner or operator to minimize intake and
mortality of all forms of marine life by using the best available site,
design, and technology feasible. Mitigation measures will be used after
implementing the best available site, design, and technology.
Subsurface intakes are considered the best available intake technology
because they do not impinge or entrain organisms (Staff Report with
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SED section 8.3). However, subsurface intakes are not feasible in all
cases. When subsurface intakes are infeasible, an owner or operator
can use a screened intake. Studies have shown that smaller slot sizes
are better in terms of protecting marine life. (EPRI 2005; Weisberg et al.
1987; Tenera Environmental 2013b) Since subsurface intakes do not
impinge or entrain marine life, it is important that intake screens on
surface intakes minimize intake and mortality of marine life to the
maximum extent feasible.

17.3 Vastly different coastal geology is observed in the State of California
Comment noted.
north of Point Conception versus the shorelines in Southern California. I
personally do not have a problem with regional decisions on direct intake
designs.
17.4 Concerning the Brine Discharge draft amendments, I concur with Staff
Recommendation that Desal Proponents should evaluate dispersal
methods relative to site-specific characteristic. And we would be in favor
of defusing brine via flow augmentation, only if augmented waters are
drawn thru subsurface intakes to eliminate impingement and entrainment
mortality.

Flow augmentation systems that use subsurface intakes are ideal
because there would be no additional operational mortality attributed to
the intake or discharge if the system provides an adequate volume of
water for brine dilution. This alternative for a facility is incentivized by
the fact that the mitigation requirements would be significantly reduced
if not eliminated entirely.
During stakeholder outreach for the project, project proponents
mentioned the importance for site-specific considerations. Additionally,
the State Water Board would like to allow for future technological
innovations in plans and policies. Flexibility for both site-specific
considerations and future technological innovations has been included
in the proposed Desalination Amendment.
For brine discharges, commingling brine with wastewater is the
preferred alternative and discharging brine through multiport diffusers is
the next preferred brine discharge alternative when wastewater is
unavailable for dilution. Multiport diffusers rapidly disperse and dilute
brine; however, there is shearing-related mortality that may result when
using this discharge technology. (Foster et al. 2013). Even though there
may be some marine life mortality associated with discharging through
multiport diffusers, the Expert Review Panel on Entrainment Impacts
and Mitigation recommended them as a preferred alternative for
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discharging undiluted brine.
In order to leave the opportunity for future technological innovations,
staff included an option in the proposed Desalination Amendment for
alternative brine disposal technologies, including flow augmentation.
The alternative brine disposal technologies would have to be as
protective as multiport diffusers. This approach accommodates for
site-specific considerations and future technological innovations.
Whereas limiting flow augmentation systems to subsurface intakes
would prevent flexibility for an owner or operator.

17.5 I would caution the board that the conclusion on the multi-diffuser port is
from mathematical models. My understanding of the model is that the
models do not take into account double diffusivity (diffusion of the water
and diffusion of the salt).

It is unclear what is meant by “I would caution the board that the
conclusion on the multi-diffuser port are from mathematical models.”
We assume the commenter is saying the mortality data associated with
multiport diffusers has been solely studied through modeling and not
through empirical studies. Chapter III.L.2.a.(1) of the proposed
Desalination Amendment enables the regional water boards to require
an owner or operator to perform additional studies to assess
diffuser-related mortality. It is also unclear what the significance of the
second portion of the comment is. Additional clarification is needed in
order for staff to respond.

17.6 I concur with Staff Recommendation on salinity management of 2 ppt at Comment noted.
the edge of the zone of initial dilution of 100m radius from discharge point.
Giving the Desalination Proponent a means to define facility-specific
salinities limits for receiving waters is reasonable given our state of
knowledge.
17.7 One final thought, the process of separating the potable water (0.5 ppt) Comment noted.
from seawater (33.5 ppt) involves work. The molecules are more
organized than when they entered the system. The release of the
concentrated reject (67 ppt) back into the environment is a source of
energy that could be tapped. Experiments we have performed looked at
discharging brine into seawater are presented below. Due to the
miscibility of the two solutions, attaining an outcome of 2 ppt is quite
easily done.
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#18 Ron Davis, CalDesal and the Association of California
Water Agencies
18.1 The Board should and we believe does recognize desalination as an
Comment noted.
important local and regional sustainable water supply and reliability
option in order to improve water supply reliability, to help reduce reliance
on imported water and in the face of climate change, to better meet future
regional and local needs.
18.2 The Ocean Plan Amendments should recognize the site-specific nature One of the project goals, as stated in Section 4.3 of the Staff Report, is
and unique marine habitat at each proposed location for a desalination to:
“Provide a consistent statewide approach for minimizing intake
facility. The salinity objective should be based on site-specific species
and mortality of all forms of marine life, protecting water quality,
that could be impacted by the facility. Feasible intakes and brine disposal
and related beneficial uses of ocean waters. Meeting this goal
methods require site specific investigation to determine the most
will address the need for a uniform statewide approach for
cost-effective approach that is protective of water quality and would
controlling adverse effects of desalination facilities that are not
produce the necessary supply capacity for the project.
currently addressed in the Ocean Plan or the Statewide Water
Quality Control Policy on the Use of Coastal and Estuarine
Waters for Power Plant Cooling (Once-Through Cooling [OTC]
Policy).”
During stakeholder outreach, many stakeholders expressed the desire
for flexibility in the proposed Desalination Amendment to accommodate
for site-specific conditions. The proposed Desalination Amendment
meets the project goal of providing a consistent statewide standard that
is protective of the environment, while at the same time providing
flexibility for site-specific considerations and future technological
innovations. For example, chapter III.L.2.b contains siting factors for the
regional water board to consider and analyze when determining the
best available site feasible for a desalination facility. Chapter
III.L.2.d.(1)a.i. includes a long list of site-specific factors to be
considered when determining the feasibility of subsurface intakes.
Chapter III.L.2.d allows for the use of equally protective alternative
intake and discharge technologies and the proposed Desalination
Amendment includes an opportunity for an owner or operator to apply
for an alternative receiving water limitation for salinity.
Please see response to comment 6.10 regarding the use of site-specific
species for determining alternative receiving water limitations for
salinity.
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18.3 The Ocean Plan Amendments need to incorporate a definition of
"feasibility" that takes into consideration economic feasibility when
applying the amendment provisions which is consistent with CEQA.

Please see response to comment 6.12.

18.4 The Ocean Plan Amendments should not identify a preferred "Best
Available" technology over others. The Ocean Plan Amendments should
establish a standard based on sound science for intakes and brine
disposal, and allow a project proponent to develop the most suitable
technology and design that meets both the project's capacity needs and
that meets the objectives of Section 13142.5(b) of the water code. There
should be only a one track approach to intakes and not the two track
approach for intakes as originally proposed by staff.

Water Code section 13142.5(b) requires that industrial installations
(desalination facilities) using seawater, shall use the “best available
site, design, technology, and mitigation measures feasible to minimize
intake and mortality of all forms of marine life.” The State Water Board
commissioned a number of Expert Review Panels that identified the
best available intake and discharge methods for desalination facilities
and their conclusions were based on sound science. The proposed
Desalination Amendment and Staff Report were also subjected to an
external scientific peer review. We identified preferred technologies that
are based on the conclusions from the Expert Review Panels and
scientific peer review. In order to provide a consistent statewide
approach for minimizing intake and mortality of all forms of marine life,
protecting water quality, and related beneficial uses of ocean waters,
the proposed Desalination Amendment includes a hierarchical ranking
of intake and discharge technologies that are based on the conclusions
from the Expert Review Panels and scientific peer review. For additional
information on why certain technologies have been identified as
preferred or best available, please see Foster et al. 2012 and 2013,
Roberts et al. 2013, and responses to comments 15.2, and 15.6.

18.5 CalDesal is open to a mitigation fee, but we believe it is critical that the fee
have a direct nexus to the potential impacts of a project and that it should
be calculated and applied one time to cover all marine organism
mitigation requirements for a project, inclusive of all state permitting
agencies. Assuming the Board is able to develop a mitigation fee that
CalDesal and other stakeholders can support, CalDesal submits that
each desalination project proponent should have the option of paying the
mitigation fee or building their own mitigation project or utilizing an
existing restoration project. Moreover, CalDesal is ready to work with the
appropriate state agencies to pass legislation to set up the mechanics for
the mitigation fee. In addition, the magnitude and significance of the
impacts on the overall marine environment should be understood in

The proposed Desalination includes placeholder language that allows
an owner or operator to pay in-lieu mitigation funding. The Expert
Review Panel on Mitigation and Fees for the Intake of Seawater by
Desalination and Power Plants developed a per million gallon fee that
was based on existing power plant mitigation projects that could be
applied to mitigation of impacts from desalination facilities. (Foster et al.
2012) Stakeholders were generally unsupportive of the fee developed
by Foster et al. (2013) when the issue was discussed during
stakeholder outreach meetings in June and July of 2013. Stakeholders
on both sites (proponents and NGOs) wanted a resource economist to
participate in the development of the in-lieu mitigation fee and
committed to work together to find a resource economist to develop a
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fee. We did not include a dollar amount for the mitigation fee because of
the negative feedback received during the stakeholder outreach and
because further research indicated that the cost of mitigation projects
can be highly variable. We agree that the magnitude and significance of
the impacts on the overall marine environment is important. However,
Water Code Section 13142.5(b) requires consideration and mitigation
of all forms of marine life. Consequently, the mitigation fee needs to
compensate for mortality of all forms of marine life that is associated
with the construction and operation of a desalination facility.
Furthermore, there is no mitigation program at present in California that
can accept and spend the mitigation funds and that also mitigates for
desalination impacts. We have heard that stakeholders would like to
move forward in the development of such a program and to establish a
mitigation fee for seawater intake at desalination facilities. While there is
interest in participating as a collaborator on this issue, the State Water
Board does not have the resources at this time to take a lead role.
Please also see response to comment 29.7.

18.6 The Ocean Plan Amendments should allow alternative brine discharge
technologies where such technologies used in conjunction with
site-specific conditions would result in marine life protection comparable
to that of other methods that would meet the Section 13142.5(b)
requirements. Such technologies include flow augmentation and
co-mingling with wastewater discharges. With respect to brine discharge
from brackish groundwater recovery facilities, co-mingling with treated
municipal wastewater should be allowed as long as receiving water
objectives are met. Furthermore, the point of compliance for such
facilities should be at the end of the Zone of Initial Dilution for wastewater
outfalls or at the end of the Brine Mixing Zone for dedicated multiport
brine disposal lines.

Commingling brine with wastewater is the preferred brine discharge
method because it best minimizes intake and mortality of all forms of
marine life. The next preferred method is discharging brine through
multiport diffusers because they are the second best method for
minimizing intake and mortality of all forms of marine life. The proposed
Desalination Amendment does provide flexibility for alternative brine
disposal technologies as long as an owner or operator can demonstrate
to the regional water board that the alternative technology provides a
comparable level of protection of all forms of marine life as multiport
diffusers (See chapter III.L.2.d.(2)(d)).
Chapter III.L.2.d allows for commingling brine with wastewater and
chapter III.L.3 requires that the receiving water limitation for salinity be
met for facilities that commingle. We agree the point of compliance for
such facilities should be at the end of the zone of initial dilution for
wastewater outfalls discharging positively buoyant plumes or at the end
of the brine mixing zone as defined in the proposed Desalination
Amendment for 1) dedicated multiport brine disposal lines, and 2)
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facilities that commingle brine with wastewater, but the volume of
wastewater is not sufficient to dilute the brine to levels lower than
natural background salinity and the resulting commingled discharge is
negatively buoyant.

18.7 Existing or planned facilities that have been approved by the California
Coastal Commission as of the effective date of the Ocean Plan
Amendments should be considered "existing facilities." Application of the
Ocean Plan Amendments to "existing facilities" should be limited to
desalination plants that are required to submit a new report of waste
discharge due to significant changed conditions. All new and expanding
desalination facilities must comply with requirements in the Ocean Plan
Amendments. The Ocean Plan Amendments should include an
exemption for existing and future facilities with intake capacities less than
a certain size to be determined through further discussion between the
State Board and stakeholders.

The proposed Desalination Amendment defines “existing facilities” as
those that have been issued an NPDES permit and all building permits
and other governmental approvals necessary to commence
construction (including any required approval by the California Coastal
Commission) for which the owner or operator has relied in good faith on
those previously-issued permits and approvals and commenced
construction of the facility beyond site grading prior to the effective date
of the amendment. The commenter would seek to have an existing
facility include one for which the owner or operator has obtained
approvals but otherwise taken no action to commence construction.
California case law governing development and vested rights
distinguishes between “soft” development costs such as land, options,
planning and design, versus “hard” construction costs. See, Raley v.
California Tahoe Regional Planning Agency (1977) 68 Cal.App.3d 965,
985-6. The proposed definition of an existing facility seeks to ensure
that an owner or operator who has, in good faith, complied with all
regulatory requirements and commenced construction of a desalination
facility, is not thereafter required to revisit earlier determinations. A
facility planned, but never built, should not be afforded the same
protections.
Exemptions based upon intake capacity may not be protective of the
marine environment. Site-specific considerations such as distribution of
marine life and biological productivity within an area proposed for a
desalination facility intake are such that any uniform exemption based
upon intake volume is unlikely in all cases to meet best available site,
design, technology and mitigation measures feasible to minimize intake
and mortality of all forms of marine life, as directed by Water Code
section 13142.5(b).

18.8 CalDesal supports the protection of larval, juvenile, and adult stages of
marine life through the use of marine protective technologies (e.g.,

A mitigation credit may be applied, but based on the conclusions from
the Expert Review Panel on Desalination Plant Entrainment Impacts
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losses. Project applicants should be credited for using such marine
protective technologies when calculating Empirical Transport Model
(ETM) for mitigation purposes since the ETM methodology assumes
open intakes.

Response
and Mitigation (Foster et al. 2013), screens reduce entrainment of all
organisms present in seawater by no more than one percent. Therefore,
the credit for a mitigation screen should be no more than one percent.
Subsurface intakes do not impinge or entrain marine life and
consequently do not require mitigation for operational-related mortality;
however, they are not feasible at all locations. Screens with small slot
sizes (0.5 to 1.0 mm) can be installed at open seawater intakes to
reduce entrainment of adult organisms and larger larvae. Smaller
organisms like phytoplankton will still be entrained even if screens with
very small (<0.5 mm) slot sizes are used. These small organisms are a
critical component of the marine ecosystem because they form the base
of the marine food web.
Per the requirements set forth in Water Code section 13142.5(b), an
owner or operator of a new or expanded desalination facility will be
required to mitigate for any entrainment mortality that occurs at a
screened intake. The Expert Review Panel on mitigation recommended
using the empirical transport model coupled with the area of production
forgone (ETM/APF) method to assess mitigation at desalination
intakes. The ETM/APF model is based on an open pipe or unscreened
intake. The ETM/APF model assumes that the species that are
assessed in the model represent the species that are not assessed,
including organisms that are too small to include in the ETM/APF
model.
The Expert Review Panel was asked how to adjust the mitigation
acreage for entrainment reduction devices like screens. The Expert
Review Panel provided a clear method for how to appropriately apply
the entrainment reduction to the APF calculation. Additionally, the
Expert Review Panel reported that while screens can be an effective
tool for reducing entrainment of larger larval organisms, when all
organisms in seawater are considered, screens reduce entrainment
mortality less than one percent. (Foster et al. 2013),
A regional water board could credit an owner or operator one percent of
their mitigation acreage that would be required for the facility’s
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intake-related impacts when using a screened intake. An owner or
operator should not be allowed to determine their own mitigation credit
for their facility because factors used the mitigation credit calculation
can dramatically affect the resulting mitigation credit. There are
concerns that an owner or operator would incorrectly calculate and
apply the entrainment credit to the ETM/APF calculation, which could
result in insufficient mitigation for the facility’s impacts.
In 2013, West Basin Municipal Water District submitted a report called
“Entrainment: Intake Entrainment 5 Step Calculation” to the State Water
Board. The mitigation assessment method described in the report used
a “whole-life cycle” approach and head capsule entrainment modeling
data (to factor in the entrainment reduction from the screens) to come
up with an entrainment ratio which they then applied to the acres
required for mitigation. The State Water Board asked the Expert Review
Panel to review West Basin’s mitigation credit method and their
comments are in Appendix 4 of the Final Report for Desalination Plant
Entrainment Impacts and Mitigation
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination/d
ocs/erp_final.pdf).
In their review, the Expert Review Panel stated, “There are a number of
questions/issues that need to be addressed prior to a substantive
assessment of WBMWD (2013).” Some of the conclusions and
assumptions in West Basin’s report were not adequately explained and
their mitigation assessment method incorrectly applied the “credit” they
calculated to the mitigation model, which significantly reduced the acres
required for mitigation.
The ETM/APF mitigation model is complicated enough without having
to do additional studies and calculations to determine and apply a
mitigation credit. As mentioned earlier, the method used to determine
the mitigation credit can significantly influence the end result. Figure
18.8-1 below demonstrates how the entrainment credit can change
depending on the size of organisms included in the calculation.
The ETM/APF study in the proposed Desalination Amendment only
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requires the analysis of organisms 0.3 mm and larger. Organisms
smaller than 0.3 mm should be factored in to the entrainment reduction
calculation; however, we do not require an owner or operator to sample
organisms smaller than 0.3 mm. In order to holistically assess
entrainment, an owner or operator would be required to do additional
studies to measure entrainment of organisms smaller than 0.3 mm. The
regional water board can apply a one percent credit for the screens
because it would 1) provide a consistent statewide standard for
mitigation credit for screens, 2) prevent an owner or operator from
having to perform additional studies, and 3) would prevent the risk of
inadequate mitigation resulting from either the use of an inappropriate
mitigation assessment model or an incorrect calculation in the
ETM/APF model.

18.9 The entrainment study requirements set forth in the desalination
amendments should be consistent with standard protocols for such
studies including but not limited to 12 month duration, 335 micron mesh
nets, study specific confidence intervals, and allowance for use of
existing data collected using standard protocols. The approach
recommended by CalDesal, discussed in further detail below, is called
the Reproductive Ocean Impact Methodology (ROIM). This procedure
synchronizes existing methodologies recommended by the Expert
Review Panel's final report, Empirical Transport Model (ETM) and the
Area of Production Forgone (APF). This approach also integrates the
Whole Life Cycle Methodology to calculate total entrainment and
mitigation.

Regarding study duration, please see response to comment 15.5.
Regarding the mesh sampling net requirement, please see response to
comment 15.48. Please see response to comment 21.90 Regarding
confidence intervals. The proposed Desalination Amendment allows
the use of existing data at the discretion of the regional water boards.
Regarding the use of a Whole Life Cycle Methodology (e.g. ROIM, AEL,
and FH), under Water Code section 13142.5(b), new or expanded
industrial (desalination) facilities using seawater are required to mitigate
for mortality of all forms of marine life. A definition of “all forms of marine
life” was added to the proposed Desalination Amendment and is
defined as “all life stages of all marine species.” This definition includes
eggs, sperm, zygotes, larvae, and juveniles.
Whole Life Cycle assessment methods factor in the high natural
mortality of these life stages and consider their losses in terms of affects
to the population. While Whole Life Cycle assessment methods can
assess impacts at a population level, it does not consider or mitigate for
the effects on the food web. Furthermore, Whole Life Cycle assessment
methods do not provide mitigation for all forms of marine life and would
not be a mitigation assessment method to meet the mitigation
obligations in Water Code section 13142.5(b). Combining a ROIM
approach with an ETM/APF analysis is also inappropriate because it
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would also not provide mitigation for all forms of marine life and
consequently would not meet the mitigation obligations in Water Code
section 13142.5(b).

18.10 Definition of the term "feasible"

Please see response to comment 6.12.

It is important that this term be defined and be consistently utilized. It
should be noted that in the recent Court of Appeals Decision in Surfrider
Foundation v. Cal. Regional Water Quality Control Board, 211 Cal. App.
4th 557 (2012), the court upheld the use of the definition of "feasible"
under CEQA. Under CEQA, "feasible" means "capable of being
accomplished in a successful manner within a reasonable period of time,
taking into account economic, environmental, social and technological
factors". The Coastal Act relies on the same definition. For consistency,
the SWRCB should incorporate this same definition and include it under
Definitions. Page 17- Add Definition of "Feasible":
FEASIBLE means capable of being accomplished in a successful
manner within a reasonable period of time, taking into account economic,
environmental, social and technological factors.
18.11 Clean Up Inconsistent Language

Please see response to comment 6.1.

Section 13142.5(b) application to intake and brine disposal should be
made consistent throughout the document. The terminology, "Best
available site, design, technology and mitigation feasible... "needs to be
consistent and used throughout the document. For example, Page 2,
sections L.1.c. and L.2. - "Best available" needs to be inserted before site,
and "feasible" inserted after Measures. There are other places in the
document where similar abbreviated versions are used and these should
be all made the same per 13142.5(b).
18.12 13142.5(b) Determination Process

Please see response to comment 6.2.

Page 2. L.2.a. [of the proposed Desalination Amendment] This section
describes how regional boards would conduct 13142.5(b) determinations
with guidance from the SWRCB. Their determinations would be based on
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information provided by the project proponent. We are concerned that the
regional boards would in essence have the ability to make critical design
decisions regarding intakes, yet lack technical expertise and resources to
carry out the provisions in this section. We urge the SWRCB to consider
restructuring this section. Project proponents should submit 13142.5(b)
studies and determination analysis using the same guidelines described.
Regional boards would then be responsible for reviewing the project
applicant's best available site, design, technology and mitigation
measures feasible to make their determinations and ensuring it is
consistent with this section with support from the SWRCB. We
recommend that the second sentence in the first paragraph on Page 2
under item 2.a.(1) be changed to read: "This request shall include
sufficient information that demonstrates that the project provides the best
available site, design, technology and mitigation measures feasible which
shall be used to minimize the intake and mortality of all forms of marine
life in its request for a Water Code section 13142.5(b) determination to
--for-- the regional water board to conduct the analyses described below."
18.13 Consultation with other agencies.

Each agency is responsible for implementing requirements based on
their individual authorities. The proposed Desalination Amendment
Page 3. L.2.a.(4) [of the proposed Desalination Amendment]. This
encourages interagency collaboration and the Water Boards will
provision requires regional boards to consult with other state agencies consider findings made by other agencies when making their
but states the regional boards would not be limited by prior rulings made determinations. However, the determinations made by the regional
by these agencies. Allowing regional boards to add on to rulings made by water boards must be consistent with their authorities. Requiring the
other agencies after the fact undermines the permitting process and
regional water boards to make their findings consistent with other
creates regulatory uncertainty. We suggest this section require the
agencies could constitute an unacceptable delegation of authority to
regional boards to consult with and make consistent their determinations other agencies with different mandates. Unless otherwise directed, the
with other state agencies.
State and regional water boards may not defer to other agencies in
requiring protection of beneficial uses of waters of the state. Also,
please see response to comment 12.18.

18.14 Size of project must be left to the project proponent.

The proposed Desalination Amendment was revised to consider the
identified need, rather than regional need, for desalinated water
Page 4. L.2.b.(1) [of the proposed Desalination Amendment]. This
consistent with applicable adopted county general plans, integrated
provision (under determination of the best site available), brings into the regional water management plans, or urban water management plans,
Ocean Plan the determination whether the proposed ocean desalination or other water planning documents if these plans are unavailable. The
facility is needed and whether the proposed project is consistent with an proposed Desalination Amendment language in chapter III.L.2.b.(2)
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integrated regional water management plan or an urban water
management plan and County or City general plans regarding growth.
This determination is beyond the scope of the statutory requirement
under Section 13142.5, as project size is clearly not part of the
determination of the best available site, design, technology or mitigation.

(formerly (1)) does not propose that the Water Boards will be
determining the need for desalinated water. But it requires that need for
desalinated water be considered in context of minimizing intake and
mortality of all forms of marine life per Water Code section 13142.5(b).
The amount of water a facility takes in through a surface intake is within
the statutory authority of Water Code section 13142.5(b) because the
Water supply agencies, not the State Board or Regional Boards, are
intake volume from a surface intake is directly related to the amount of
responsible for determining the need for local resource developments. impingement and entrainment. Taking in less water through a surface
Water supply agencies typically utilize a diverse set of water sources to water intake is a siting or design element that would minimize intake
provide a reliable supply to ensure that the basic health and safety
and mortality of all forms of marine life. The provision in chapter
demands of California can be met on a near- and long-term basis.
III.L.2.b.(2) helps to ensure that project is not built to an unnecessary
scale based on inflated water needs. The language “A design capacity
Typically, the need and sizing options for a project are considered long in excess of the water need for desalinated* water shall not be used by
before permitting for the project begins. This includes any number of
itself to declare subsurface intakes as not feasible.*” was moved to the
water agency plans and evaluations. Need is considered during the
technology section (chapter III.L.2.d.(1)(a)), but also included to ensure
project planning phase and CEQA process before permits such as the that an owner or operator would not declare subsurface intakes
Coastal Development and NPDES permit are obtained. This provision
infeasible based on inflated water needs.
has the potential to undermine water agency resource plans, CEQA, and
related documents after the fact and is not the function of the Regional There were two primary alternatives for this section of the proposed
Boards.
Desalination Amendment. The first option would be to require an owner
or operator to use subsurface intakes for as much of the intake water as
For these reasons we urge the SWRCB to consider removing this
possible. This means if a facility needed 20 MGD and could only do 5
provision. In the event that the SWRCB keeps this provision, it should be MGD subsurface, they would have to use a subsurface intake for 5
expanded to also include water agency Water Master Plans, Water
MGD and the rest with a surface water intake or find an alternative
Resource Plans, Regional Integrated Water Resources Plans, Water
water supply option. It would be inappropriate to apply this standard to
Reliability Plans, and related facility planning documents.
all desalination facilities without considering site-specific factors. The
regional water boards may still determine a combination of subsurface
and surface intakes is the best available intake technology feasible.
However, we recognize that this will have to be determined on a
project-specific basis.
The second alternative, which is the approach that was taken in chapter
III.L.2.b.(2) of the proposed Desalination Amendment, is to have an
owner or operator demonstrate an actual need for the water. It is
appropriate to consider the need because there is a concern that an
owner or operator may have an incentive to choose to build a surface
intake because of the cheaper capital costs. In the absence of any
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provisions, it is possible for an owner or operator to use inflated regional
water need numbers to rule out the feasibility for subsurface intakes.
Please also see response to comment 6.3.

18.15 Determination that Subsurface Intakes are infeasible by the Regional
Board.

Please see response to comment 6.5.

Page 6, L.2.d.(1)(a)i. [of the proposed Desalination Amendment] allows
the Regional Board to make a determination that subsurface intakes are
infeasible based on their analysis of specified criteria, including
"presence of sensitive habitats, presence of sensitive species, energy
use, impact to freshwater aquifers, local water supply, and existing water
users..." This section should allow mitigation of impacts and not be solely
used by the Regional Board to determine that a subsurface intake is
infeasible due to a finding of the presence of any of these criteria. The
following language should be added: "Project mitigation measures and
monitoring programs that would minimize impacts to coastal resources
shall be considered by the Regional Water Board in such
determinations."
18.16 Feasibility re: lifecycle cost/site specificity

There are no provisions in the proposed Desalination Amendment
language preventing an owner or operator to use the actual project life
Page 6. L.2.d.(1)(a)i. [of the proposed Desalination Amendment] on page cycle cost when determining the feasibility of subsurface intakes.
6 defines factors to be considered in determining if a sub-surface intake is
infeasible, and includes "life-cycle" costs as a factor. We agree that
project life-cycle costs should be considered. However, due to site- and
project-specific variables, the pre-treatment benefits of sub-surface
intakes and related maintenance costs must be considered on a case by
case basis. For example, beach wells may encounter Iron and
Manganese water quality issues that could require higher pre-treatment
costs. Likewise, maintenance costs for infiltration galleries and other
alternative intakes are relatively unknown and could be significant. We
request the SWRCB consider adding language to clarify that actual
life-cycle cost estimates that will used in the feasibility analysis, as
generic cost savings estimates would not be applicable to all projects.

18.17 Siting Issues

Comment noted. Please also see response to comment 6.4. The
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regional water boards will take all of these site-specific factors into
consideration when determining the best available site feasible for
desalination intakes and discharges. There are existing provisions in
the Ocean Plan for intakes and discharges into Marine Managed Areas
(chapter III.E.). Chapter III.L.2.b.(7) (formerly (6) was revised to clarify
that there is an exception for intake structures without associated
construction-related marine life mortality (e.g. slant wells) because
subsurface intakes were already permitted in chapter III.E.5.(d)(2)
permitted sub-seafloor/subsurface intakes in SWQPA-GPs as long as
We agree that MPAs and other protected areas are important and need there were studies showing no predicted impingement and entrainment
to be considered in the 13142.5(b) determination. Depending on
of marine life. The language in chapter III.E.5.(d)(2) was revised to
site-specific variables, it is possible that the most protective available
include considerations of construction-related mortality in the studies as
intake site might not be the maximum distance from an MPA or MPA
well. Chapter III.L.2.b.(7) and chapter III.E.5.(d)(2) are now consistent in
cluster. For instance, the maximum distance from two MPAs could be
that there will be no subsurface intakes allowed in a MPA or SWQPA
sensitive rocky bottom habit that could otherwise be avoided. Consider unless an owner or operator can demonstrate that there is no
adding language to clarify these types of cases or provide additional
impingement or entrainment or construction-related mortality (e.g.
guidance.
subsurface intakes excluding infiltration galleries.
Page 4. L.2.b.(6) [of the proposed Desalination Amendment]: This
provision requires intakes and outfalls "to the extent feasible" to be sited
to maximize the distance from MPAs and SWQPAs. Later provisions also
call for using ETM--empirical transport modeling to estimate intake
entrainment areas. The ETM entrainment areas for most intakes will
almost always include MPAs. New intakes and outfalls are already
disallowed in MPAs and other protected areas.

18.18 Also, the presence of a MPA in the ETM zone of a potential intake should
not be the grounds for infeasibility for screened or alternative intake.
Consider adding a statement that once the 13142.5(b) determinations
regarding the best site, design, technology and mitigation are complete,
the intakes are sufficiently protective of MPAs. The presence of an MPA
in a project's ETM entrainment zone should not be cause for disallowing a
screened open water intake. Otherwise, there would be nowhere along
the coast where they could be sited. We would also oppose any effort to
make the presence of an MPA in an ETM zone used as justification for
additional mitigation in the APF calculations, as they would already be
accounted for in the APF methodology. The staff report on page 61,
Section 8.4.4 suggests studies may be used "to demonstrate to the
regional water boards that a surface intake will not impact a SWQPA or
MPA." We recommend adding this option in the Ocean Plan
amendments.

Due to how the MPA network was established to function, many of the
MPAs are strategically located so there is interconnectivity among the
designated areas. We agree that it may be challenging if not impossible
to avoid entraining eggs, larvae, and juvenile organisms that may have
originated from a MPA or SWQPA. For this reason, we also agree that if
a facility’s source water body overlaps with a MPA or SWQPA, surface
intakes should not automatically be disallowed. This is another reason
subsurface intakes are preferred because they are not restricted by the
“maximum distance” requirement since they do not impinge or entrain
marine life. This is why the provision to site a surface intake at the
maximum distance feasible from a MPA or SWQPA was included.
Siting a surface intake at the maximum distance feasible from these
protected areas will reduce the impact on the areas.
Adding the language the commenter provided, “to demonstrate to the
regional water boards that a surface intake will not impact a SWQPA or
MPA." would produce results in direct contrast with the expressed
wishes in comment 18.18 because one could argue that demonstrating
a facility with a source water body that overlaps a MPA or SWQPA is
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having an effect or “impacting” the designated area. The language
would eliminate the possibility of having a surface water intake if the
source water body had the potential to overlap or impact a MPA or
SWQPA.

18.19 Assuring a "no impact' standard is impossible to comply with as it is
Please see response to comment 6.4.
possible that some slight increase in salinity from the discharge could
reach an MPA or SWQPA under unusual ocean conditions. Since there is
natural variation in ocean salinity, it would be difficult to comply with an
average condition and this should be changed to not exceeding the
natural salinity that would occur at any time.
18.20 Based on these comments, we suggest the following modifications:

Please see response to comment 6.4.

Page 4. L2.b.(2) [of the proposed Desalination Amendment] - Change
"avoid" to "minimize" to be consistent with Section 13142.5(b).
Page 4. L2.b.(6) [of the proposed Desalination Amendment]:
"Discharges shall be sited at a sufficient distance from a MPA or SWQPA
based on dispersion modeling so that there are no significant impacts
from-the discharge on a MPA or SWQPA --and so-- such that the salinity
within the boundaries of a MPA or SWQPA does not exceed natural
--background-- salinity. --To the extent feasible, intakes shall be sited so
as to maximize the distance from a MPA or SWQPA.--"
18.21 Combining surface and open ocean intakes
Please see responses to comments 15.3 and 15.34.
Page 6. L.2.d.(1)(a)ii [of the proposed Desalination Amendment]. It is
hard to imagine a project where constructing two separate intakes would
be a preferred intake alternative. First, there would be the construction
costs and marine environment impacts for two intakes instead of one.
There would likely also be increased on-shore environmental and land
use impacts from additional required infrastructure. The added
construction and mitigation costs would likely make this option infeasible
from a life-cycle cost perspective. Also, using a combination of intakes
creates potential treatment design and operational issues due to the
different source water qualities.
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For these reasons, we request the SWRCB to consider removing this
provision or at least clarifying how it would and when it would be applied.
22 Recommendation for screen size is 1mm.

Comment noted. For additional information on screen slot size, please
see response to comment 15.4.

Page 6. L.2.d.(1)(c)ii [of the proposed Desalination Amendment]: The
SWRCB has solicited advice for what screen size to require for open
water intakes. We note first that wedge-wire and related screens have not
been implemented in a full scale project in the marine environment, and
project proponents are acting in good faith in supporting this alternative
and performing additional research to ensure this is a viable option and
protective of the marine environment.
West Basin MWD (West Basin) has completed several studies of
wedge-wire screen performance in the past few years. West Basin's most
recent research evaluated 0.5 mm, 1.0 mm, and 2.0 screens in real-world
operating conditions. The results of the study showed 0.5 mm screens
are susceptible to fouling and clogging in real-world conditions, whereas
1.0 mm and 2.0 mm screens were significantly less prone to fouling.
Screen fouling is a crucial factor in slot size selection. Frequent fouling
increases intake maintenance costs and potentially elevates intake
velocities in areas of the screens that are not fouled. Results of West
Basin's studies, as well as similar studies performed by the Santa Cruz
Water District, have been provided to SWRCB staff and the expert
panels. West Basin is conducting additional studies on material selection
for wedge-wire screens to address the high corrosion and biofouling
potential of the marine environment. CalDesal supports West Basin's
recommendation that the SWRCB require a slot size of no smaller than
1.0 mm. Screens with 1.0 mm slot sizes can eliminate impingement, and
balance significantly reduced entrainment impacts with minimized screen
fouling.
18.23 As proposed, potential for recycling would prohibit co-disposal of brine
with municipal wastewater.

Please see response to comment 6.6.

Page 7. L.2.d.(2)(a) [of the proposed Desalination Amendment]. For this
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provision, we suggest the following modification:
"The preferred technology for minimizing mortality of marine life resulting
from brine* disposal is to commingle brine* with wastewater (e.g.,
agricultural, sewage, industrial, powerplant cooling water, etc.) that would
otherwise be discharged to the ocean, --unless the wastewater is of
suitable quality and quantity to support domestic or irrigation uses--."
We deleted "unless the wastewater is of suitable quality and quantity to
support domestic or irrigation uses" for a number a reasons. First, while
water reuse and recycling should certainly be encouraged many factors
play into whether reuse and recycling are feasible, and it should be up to
the water agencies to determine whether the water can be reused or
recycled. The suitability of the water in and of itself should not preclude a
desalination facility from being able to commingle its brine effluent with
the wastewater. In any event, if a future recycling project is planned which
may reduce the volume of wastewater available for the dilution of brine, a
regional water board may condition the permit on the availability of the
wastewater pursuant to Section L.2.a.(5).
18.24 For purposes of commingling brine discharge with wastewater for
disposal, the standard water quality objectives, testing and mixing zone
analysis appropriate to POTW discharges should apply. Such standards
allow for a zone of initial dilution and impacts are assessed outside of this
zone of initial dilution. This is consistent with the Expert Panel's
recommendation that brine discharge be regulated by the mixing zone
approach where water quality standards must be met at the mixing zone
boundary:

The language in chapters III.L.2.d.(2)(c) and (d) do not address the
point of compliance, but rather how to compare alternative brine
disposal technologies. The receiving water limitation in chapter III.L.3.b
states that salinity should be “measured no further than 100 meters
(328 ft) horizontally from the discharge.” The point of compliance for an
owner or operator will depend on whether they are going to
demonstrate compliance with the receiving water limitation for salinity or
an effluent limitation that is developed based on the receiving water
limitation for salinity. Chapter III.L.3.b includes the receiving water
"Because discharges can be designed to result in rapid initial dilution
limitation for salinity and an equation for determining an effluent
around the discharge, we recommend that they be regulated by a mixing limitation to meet the receiving water limitation.
zone approach wherein the water quality regulations are met at the
mixing zone boundary. The mixing zone should encompass the near field An owner or operator can demonstrate compliance with the receiving
processes, defined as those influenced hydrodynamically by the
water limitation by monitoring salinity in the receiving water. Turbulent
discharge itself. These processes typically occur within a few tens of
mixing, as described in the definition of initial dilution in the Ocean Plan,
meters from the discharge, therefore we conservatively recommend that may be complete within 100 meters from the outfall. But an owner or
the mixing zone extend 100 m from the discharge structure in all
operator would monitor salinity in the receiving water 100 meters from
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directions and over the whole water column."

the outfall in all directions. Since the receiving water limitation for
salinity applies throughout the water column, monitoring for salinity
(Management of Brine Discharges to Coastal Waters: Recommendations should occur from the seafloor to the sea surface.
of a Science Advisory Panel, March 2012, Executive Summary at ii).
Alternatively, an owner or operator can demonstrate compliance with
"Water quality objectives must be met at the edge of a regulatory mixing the receiving water limitation for salinity by developing an effluent
zone that extends vertically through the water column up to 100 m from limitation and monitoring salinity at the end of pipe. In this case, an
the discharge structure in all directions." (Id. at 45)
owner or operator must conduct mixing zone studies to calculate Dm,
which is the minimum probable initial dilution expressed as parts
To require impact analysis and mitigation of these impacts within the
seawater per part brine discharge. Chapter III.L.3.b.(2)(b) states that
brine mixing zone appears to be inconsistent with the Expert Panel's
“the owner or operator shall develop a dilution factor (Dm) based on the
recommendation and the existing regulatory scheme. As such, we
distance of 100 meters (328 feet) or initial dilution, whichever is smaller”
propose the following modifications:
and “The dilution factor (Dm) shall be developed within the brine mixing
zone* using applicable water quality models that have been approved
Page 7. L.2.d.(2)(c) [of the proposed Desalination Amendment].
by the regional water boards in consultation with State Water Board
staff” was added to clarify that the fixed distance referred to in the
"the owner or operator to analyze the brine* disposal technology or
definition of initial dilution that will be used to determine Dm must be no
combination of brine* disposal technologies that best reduces the effects larger than 100 meters.
of the discharge of brine* on marine life due to intake-related
entrainment, osmotic stress from elevated salinity,* turbulence that
The point of compliance for salinity will depend on whether an owner or
occurs during water conveyance and mixing, and shearing stress at the operator chooses to demonstrate compliance with a receiving water
edge of the brine mixing zone or zone of initial dilution --point of
limitation for salinity or an effluent limitation. Please see response to
discharge--.''
comment 6.11 for how the definition of brine mixing zone was revised
related to this issue.
Page 8. L.2.d.(2)(d) [of the proposed Desalination Amendment].
"Brine* disposal technologies other than wastewater dilution and
multiport diffusers,* such as flow augmentation,* may be used if an owner
or operator can demonstrate to the regional water board that the
technology provides a comparable level of protection. The owner or
operator must evaluate all of the individual and cumulative effects of the
proposed alternative discharge method on marine life mortality, including
(where applicable); intake-related entrainment, osmotic stress,
turbulence that occurs during water conveyance and mixing, and
shearing stress at the edge of the brine mixing zone or zone of initial
dilution --point of discharge--..."
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Please see response to comment 15.11.

Page 9. L.2.e [of the proposed Desalination Amendment]. For facilities
which commingle brine with wastewater as a discharge option, the
NPDES permit governing the wastewater discharge should be fully
protective of marine life impacts. So long as the brine does not result in
any exceedance of NPDES permit limits, compliance at the edge at the
zone of initial dilution should be sufficiently protective of marine life
impacts and should not require any further mitigation. Consistent with the
above comments on brine mixing zone and compliance, we suggest the
following changes to this provision:
"Mitigation for the purposes of this section is the replacement of marine
life or habitat that is lost due to the construction and operation of a
desalination facility* after minimizing marine life mortality through site,
design, and technology measures. The owner or operator may choose
whether to satisfy a facility's mitigation measures pursuant to chapter
III.L.2.e.(3) or, if available, L.2.e.(4). The owner or operator shall fully
mitigate for all marine life mortality associated with the desalination
facility.* With respect to brine disposal, where wastewater is commingled
with brine as a disposal option, so long as the NPDES permit discharge
water quality standards are met, compliance at the edge of the zone of
initial dilution* shall be presumed to be fully protective of marine life
impacts sustained from brine disposal."
18.26 Brine Discharges and Shear Stress Mortality
As discussed above, analysis of impact should occur outside of the
mixing zone or zone of initial dilution. The requirement to evaluate
shearing impacts should not apply to commingled brine/wastewater
discharge. Existing POTWs are not required to mitigate for entrainment
and shearing losses that might occur from wastewater disposal within the
zone of initial dilution. Such losses are expected to be quite low or
non-existent for the low pressure wastewater outfall diffusers. The Expert
Panel recognized that there is no published evidence of mortality due to
diffuser jets and that shearing losses from diffusers would likely be low
because exposure to damaging turbulence is on the order of seconds.

Language was added to clarify the receiving water limitation for salinity
shall be met at the edge of the zone of initial dilution or brine mixing
zone. Please see response to comment 15.11.
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(See Desalination Plant Entrainment Impacts and Mitigation, October 9,
2014 at p.3). The Expert Panel noted that "literature reports of damage to
larvae caused by turbulence are generally based on longer exposure
times." (See Id.). Given the lack of scientific evidence demonstrating the
potential for mortality impacts from diffusers, we recommend the
following modifications to this provision:
Page 9. L.2.e [of the proposed Desalination Amendment]. Add the
following to the end of the paragraph:
... The owner or operator shall fully mitigate for all marine life mortality
associated with the desalination facility. "This provision shall not apply to
brine disposal by commingling with wastewater.''
Page 10. L.2.e.(1)(b) [of the proposed Desalination Amendment] Modify
as follows:
"For operational mortality related to discharges, the report shall estimate
the area in which salinity* exceeds 2.0 parts per thousand above natural
background salinity* or a facility-specific alternative receiving water
limitation (see § L.3) outside of the brine mixing zone* or zone of initial
dilution*. The area in excess of the receiving water limitation for salinity*
shall be determined by modeling and confirmed with monitoring. The
report shall use any acceptable approach for evaluating mortality that
occurs due to shearing stress resulting from the facility's discharge
--including any incremental increase in mortality resulting from a
commingled discharge--. This section does not apply to commingled
brine discharges with wastewater."
18.27 Receiving Water Limitation for Salinity - Compliance with "Natural
Background Salinity" as worded is non-attainable.

Please see responses to comments 15.17 and 13.130.

Page 13. L.3 [of the proposed Desalination Amendment]. Under
Receiving Water Limitations for Salinity, the "natural background salinity"
is to be used. The definition provided for "natural background salinity" is a
20 year average or a site specific average based on new data collected at
the discharge point on a weekly basis over 3 years. Using long term
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averages would make it impossible to comply with the allowable 2,000
mg/l maximum incremental increase above ambient or reference salinity
when natural salinity levels exceed their average condition. Instead, we
would recommend using natural salinity conditions.
18.28 Receiving Water Limitation for Salinity, the Alternate Method should allow Please see response to comment 6.10.
use of site specific most sensitive species that are found in the impacted
habitat.
Page 14. L.3.c.(1)(b) [of the proposed Desalination Amendment]. To
provide for appropriate flexibility without causing any additional impact,
site specific habitat species that occur and would be affected by the
discharge should be used in the determination of the appropriate
receiving water limitation for salinity. For example, it makes no sense to
use rocky habitat species in sandy or muddy bottom habitats and vice
versa. It would seem better to use the most sensitive species that have
developed protocols for the impacted habitat. Otherwise, this provision
undermines the site-specific allowances in the provision, as the limit
would never be lower than the 2,000 mg/L found in the expert panel.
18.29 Receiving Water Limitation for Salinity: No Observed Effect Level versus Please see response to comment 15.12.
Lowest Observable Effect Level
Page 14. L.3.c.(3) [of the proposed Desalination Amendment]. The
procedure set forth in the OPA for establishing facility-specific receiving
water limits uses a different, and more restrictive, standard of salinity than
the standard that is used as a guideline throughout the entire draft OPA.
Throughout the draft OPA, and throughout Roberts et al. 2012 (upon
which much of the draft OPA is based), it is stated that red abalone are
the most sensitive species tested, with a LOEL (Lowest Observable
Effect Level) of 35.6 ppt-or approximately 2.1 ppt above ambient (in
southern California waters). Thus, it is argued, a maximum regulatory
salinity increase of2 ppt is reasonable because it protects the most
sensitive species. However, the language in the draft OPA for alternative
receiving water limitations uses a completely different standard, which is
NOEL (No Observable Effect Level). The NOEL value, according to
Philips et al. (2012) is 34.9 ppt, or approximately only 1.4 ppt above
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ambient (in southern California waters). Consequently, an operator that
wishes to establish a site-specific receiving water limit under the OPA is
being held to a more restrictive salinity standard. CalDesal requests that
the OPA be amended such that the facility-specific alternative receiving
water standard be based on the same standard that will be used to
establish the statewide receiving water limit of 2 ppt - the lowest observed
effect level (LOEL).
18.30 Monitoring Reporting Plan and Brine Mixing Zones

Please see response to comment 8.10.

Page 16. L.4.a.(1) [of the proposed Desalination Amendment]:
"Facility-specific monitoring" should be clarified, particularly for
commingled brine and wastewater facilities. Such monitoring should
occur in the receiving waters at stations representative of the area within
the waste field where initial dilution is completed, i.e., at the edge of the
brine mixing zone or zone of initial dilution. In addition, we recommend
the following changes to this provision:
"An owner or operator must perform facility-specific monitoring to
demonstrate compliance with the receiving water limitation for salinity,*
and evaluate the potential effects of the discharge within the water
column, bottom sediments, and the benthic communities. Facility-specific
Monitoring is required until the regional water board determines that a
regional monitoring program is adequate to ensure compliance with the
receiving water limitation. Receiving water monitoring for salinity shall be
conducted at the boundary of the defined brine mixing zone* or zone of
initial dilution* and shall be conducted at times when the monitoring
locations are most likely affected by the discharge. The monitoring and
reporting plan shall be reviewed, and revised if necessary, upon NPDES
permit renewal. The regional water board may require additional
monitoring at the desalination facility, however, compliance with water
quality objectives is to be determined at the edge of the brine mixing
zone* or zone of initial dilution*."
18.31 Definition of Brine Mixing Zone

Please see response to comment 6.11.

Page 16 [of the proposed Desalination Amendment]. The Definition of
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Brine Mixing Zone (BMZ) should be specified that it is for dedicated brine
disposal discharge lines equipped with multiport diffusers and that it does
not apply to conventional wastewater outfalls that may be used for
commingling brine for disposal. Further, the BMZ definition should be
consistent with the mitigation requirements in the draft amendment and
as now written would inadvertently prohibit brine disposal.
As currently defined, acutely toxic conditions are to be prevented in the
BMZ. Whether brine discharge is considered acutely toxic depends on
how dilution is factored in. If dilution is not factored in, it would be
impossible to prevent acutely toxic conditions. When brine firsts enters
the ocean from the diffuser it is about twice the concentration of seawater
undergoing dilution in the BMZ and would be acutely toxic. The very
purpose of the BMZ is for dilution of the brine to prevent acute and
chronic toxicity from concentrated seawater at the edge of the BMZ.
Acute toxicity should be met at the edge of the BMZ as recommended by
the Expert Panel (September 23, 2013 workshop presentation and March
2012 Expert Panel Final Report). Granite Canyon Lab work provided
chronic toxicity evaluations for brine but not for acute toxicity. It is not
possible at this time to know if some distance within the BMZ could be
established for acute toxicity as now done in the NPDES permits for
wastewater outfalls for constituents other than salinity.
We recommend that under the definition for BMZ on page 16, that the
third sentence of the definition be changed to read as follows:
"The brine mixing zone is an allocated impact zone where water quality
criteria can be exceeded as long as acutely and chronic toxic conditions
due to elevated salinity are prevented at the edge of the brine mixing
zone and the designated use of the ocean water beyond the brine mixing
zone is not impaired as a result of the brine discharge --mixing zone--.
18.32 The draft Desalination Amendments also propose to limit the salinity
Please see responses to comments 15.14, 15.58, and 6.11.
increase to a maximum of 2 ppt over natural ocean salinity background,
at a ftxed distance of 100 meters from the point of discharge. The
distance of 100 meters appears to be based on the multiport diffuser.
(Staff Report at page 98). The Desalination Amendments definition for
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brine mixing zone includes a mechanism for establishing a larger brine
mixing zone: ''the brine mixing zone shall not exceed 100 meters...unless
otherwise authorized in accordance with this plan." However, the
Desalination Amendments currently do not include a process for
establishing a larger brine mixing zone, which would limit the brine
discharge to the multiport diffuser. This appears to be an oversight, and
we recommend that it be addressed in follow-up revisions.
18.33 Add definition of "zone of initial dilution":

A separate definition for the zone of initial dilution would be redundant
and confusing because initial dilution is already defined in the Ocean
Page 18. Definitions. We recommend the following definition be added to Plan as:
the amendment to the extent our proposed language above is adopted:
“INITIAL DILUTION is the process which results in the rapid
and irreversible turbulent mixing of wastewater with ocean
"ZONE OF INITIAL DILUTION is a regularly shaped area (e.g., circular or
water around the point of discharge. For a submerged buoyant
rectangular) surrounding the discharge structure (e.g., submerged pipe
discharge, characteristic of most municipal and industrial
or diffuser line) that encompasses the regions of high (exceeding
wastes that are released from the submarine outfalls, the
standards) pollutant concentrations under design conditions.
momentum of the discharge and its initial buoyancy act
together to produce turbulent mixing. Initial dilution in this case
is completed when the diluting wastewater ceases to rise in the
water column and first begins to spread horizontally.
For shallow water submerged discharges, surface discharges,
and nonbuoyant discharges, characteristic of cooling water
wastes and some individual discharges, turbulent mixing
results primarily from the momentum of discharge. Initial
dilution, in these cases, is considered to be completed when
the momentum induced velocity of the discharge ceases to
produce significant mixing of the waste, or the diluting plume
reaches a fixed distance from the discharge to be specified by
the Regional Board, whichever results in the lower estimate for
initial dilution.”

18.34 L.2.e.(1)(a) [of the proposed Desalination Amendment]. Comment 1:
Entrainment study duration:

The zone of initial dilution refers to the spatial area where initial dilution
occurs.
Please see response to comment 15.5.
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The OPA should permit the use of 12 months of entrainment data which
conforms to the guidelines for entrainment impact assessment included
in Appendix E of the Staff Report. (Guidance Documents for Assessing
Entrainment Including Additional Information on the Following Loss Rate
Models: Fecundity Hindcasting (FH), Adult Equivalent Loss (AEL) and
Area of Production Forgone using an Empirical Transport Model
(ETM/APF). These guidelines, written by members of the SWRCB 's
Expert Review Panel, state that entrainment sampling that is done for 12
months is a reasonable period of sampling because the entrainment
estimated by the ETM method is "much less subject to inter-annual
variation. (Id. at 97.) Therefore, a 12 month study would be adequate to
account for variation in oceanography conditions and larval abundance
and diversity such that the abundance estimates are reasonably
accurate. All of the intake assessments in California, except one, have
been conducted for a period of one year. A 36 month study would be
excessive and would cause potentially costly delays in project
development. We urge the SWRCB to change the entrainment study
period from 36 consecutive months to 12 consecutive months.
18.35 L.2.e.(1)(a) [of the proposed Desalination Amendment]. Comment 2: 200 Please see response to comment 15.48.
micron mesh not required:
As noted on page 70 of the Staff Report, the Expert Review Panel III
recommended the ETM/APF
method that relies on the 335 micron mesh net to calculate mitigation
levels because:
- This method has historically been used in California to determine
mitigation for entrainment at power plants and is widely accepted in the
scientific community;
- Compensates for all entrained species and not just commercially
valuable fish taxa;
- Utilizes representative species (e.g. fish larvae sampled using a 335
micron mesh net) that can be used as proxy species for rare, threatened,
or endangered species, which may be challenging to acquire adequate
data for. The creation of habitat benefits all species in the food web
regardless of whether or not they were assessed in the ETM/APF model.
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18.36 L.2.e.(1)(a) [of the proposed Desalination Amendment]. Comment 3: 90 Please see response to comment 21.90.
percent confidence interval:
Section L2e(1)(a). The uniform application of a 90 percent confidence
interval does not take into consideration the varying levels of uncertainty
associated with ETM/APF estimates. This proposal should be submitted
for peer review by the Intake Expert Review Panel for review and
guidance on development of a methodology for establishing the
appropriate confidence interval based on site-specific interpretation of
site specific entrainment data.
18.37 This is a concern because specifying a 90% confidence interval also has Please see response to comment 21.90.
the potential to exponentially increase the acreage of land necessary to
insure compliance if individual species curves are used. Appendix E
shows exponential increases in required acreage after the 60%
confidence interval. In Appendix E-164, the mitigation calculation for the
Encina plant increases as much as 1.5 times from 80% to 90%
confidence interval if individual species curves are used. If the SWRCB
keeps the 90% confidence interval in the regulations, it should be based
on the "Means of species" and not "Measurements from individual
species" as shown in Appendix E.
18.38 L.2.e.(1)(a) [of the proposed Desalination Amendment]. Comment 4: Use Please see responses to comments 15.5 and 21.90.
of existing entrainment data:
Consistent with Section L2d(1)(c)iii, the OPA should allow the use of
existing entrainment data that meets the guidelines in Appendix E.
Base on comments 1-4, CalDesal recommends the following revisions to
L.2.e.(1)(a) [of the proposed Desalination Amendment], pages 9-10:
"For operational mortality related to intakes, the report shall include a
detailed entrainment study. The entrainment study shall be --at least 36-12 consecutive months and sampling shall be designed to account for
variation in oceanographic conditions and larval abundance and diversity
such that abundance estimates are reasonably accurate. At their
discretion, the regional water boards may permit the use of existing
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entrainment data for the facility to meet this requirement. Samples must
be collected using a mesh size no larger than 335 microns and individuals
collected to the lowest taxonomical level practicable. --Additional
samples shall also be collected using 200 micron mesh to provide a
broader characterization of other entrained organisms.-- The ETM/APF
analysis* shall be representative of the entrained species collected using
335 micron net. The APF* shall be calculated using a --90 percent-confidence interval between 50 and 90 percent to account for variation in
the site-specific entrainment data. The actual confidence interval to be
used by the regional water boards shall be consistent with the procedures
established by the Intake Expert Review Panel. An owner or operator
with subsurface* intakes is not required to do an ETM/APF analysis* for
their intakes and is not required to mitigate for intake-related operational
mortality. The regional water boards shall permit the use of existing
entrainment data from the facility from studies conducted in conformance
with the Guidelines for Entrainment Impact Assessment set forth in
Appendix E.
18.39 Mitigation in brine mixing zone

Please see response to comment 15.11.

Page 10. L.2.e.(l)(b) [of the proposed Desalination Amendment].
Standard practice under the Ocean Plan is that dischargers do not
mitigate for impacts within the ZID. Consistent with this approach,
CalDesal recommends the following changes to this paragraph:
"--For operational mortality related to discharges, the report shall
estimate the area in which salinity* exceeds 2.0 parts per thousand
above natural background salinity* or a facility specific receiving water
limitation (see § L.3). The area in excess of the receiving water limitation
for salinity* shall be determined by modeling and confirmed with
monitoring. The report shall use any acceptable approach for evaluating
mortality that occurs due to shearing stress resulting from the facility's
discharge, including any incremental increase in mortality resulting from
a commingled discharge.-- No mitigation shall be required for brine
concentrations in excess of 2 ppt in the brine mixing zone."
18.40 APF sizing determinations

Please see response to comment 15.9.
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Page 11. L.2.e.(3)(b)ii [of the proposed Desalination Amendment].
Consistent with past APF siting and sizing determinations, the OPA
should provide the regional water board sufficient flexibility to adjust the
mitigation acreage as needed based on the expected productivity of the
type of mitigation to be provided compared to the actual productivity
within the facility's source water body. For example, the Coastal
Commission (CCC) determined that 64 acres were needed to mitigate for
the open ocean species entrained by the Carlsbad project. However, in
recognition of the impracticality of creating 64 acres of offshore open
water habitat and recognizing the relatively greater productivity rates per
acre of estuarine wetlands habitats, the CCC allowed the offshore
impacts to be "converted" to estuarine mitigation areas. The CCC
determined that successfully restored wetland habitat would be ten times
more productive than a similar area of nearshore ocean waters. Based on
this determination, for every ten acres of nearshore impacts, the Carlsbad
project was allowed to mitigate by creating or restoring one acre of
estuarine habitat. Although this approach would result in "out of kind"
mitigation, the CCC found it would produce overall better mitigation
because not only is it not practical to create nearshore, open water
habitat, and that habitat type is already well-represented along the
shoreline. Whereas creating or restoring coastal estuarine habitat types
would support a long-recognized need to increase the amount of those
habitat types in Southern California. (See E-06-013- Condition
Compliance for Special Condition 8, Poseidon Resources Corporation,
Marine Life Mitigation Plan, December 8, 2008.)
18.41 Location of the mitigation project.

Please see response to comment 15.8.

Page 11. L.2.e.(3)(b)ii [of the proposed Desalination Amendment]. Given
the limited number of suitable mitigation sites, it would be impractical to
limit site selection to the facility's source water body. Consistent with past
mitigation siting determinations, the OPA should provide the regional
water board sufficient flexibility to site the mitigation acreage as needed
based on the availability of suitable mitigation sites. For example, the
CCC allowed the Carlsbad project to select from a number of suitable
sites in the Southern California Bight for its restoration project. Following
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an exhaustive search in and around the Carlsbad facility's source water,
the Coastal Commission (CCC) determined that there were no suitable
mitigation sites located directly with the project's source water body, and
the best available mitigation site for the Carlsbad project was located at
the south end of San Diego Bay, a distance of 50 miles from the facility
(See E-06-013 -Condition Compliance for Special Condition 8, Poseidon
Resources Corporation, Marine Life Mitigation Plan, December 8, 2008.)
18.42 200 Micron Mesh.

Please see response to comment 15.48.

Page 11. L.2.e.(3)(b)ii [of the proposed Desalination Amendment]. See
comment 2 above. See also Expert Review Panel Report on Intake
Impacts and Mitigation. Specifically page 1 of Appendix 1 which states in
part: "The key assumption of APF that makes it useful...it should reflect
the impacts to measured and unmeasured resources (e.g., to
invertebrate larvae). This is because its calculation assumes that those
species assessed [those species captured on the 335 micron mesh] are
representative of those not assessed [those species smaller than 335
micron]. Practically, this means that should the amount of habitat
calculated using APF be created or substantially restored, the habitat will
support species that were assessed as well as those that were not
assessed in the ETM. Importantly, that amount of habitat will also
compensate for impacts to species only indirectly affected. This means
that should the mitigation take place according to APF estimates there
will be no net impact."
18.43 Compensatory Acreage for Mitigation Projects

Please see response to comment 13.147.

Page 11. L.2.e.(3)(b)ii [of the proposed Desalination Amendment]. This
provision also requires that "compensatory acreage" be added to a
mitigation project if the mitigated area is affected by entrainment from the
facility. It has the potential to create an endless loop where increased
mitigation leads to increased entrainment requiring increased mitigation.
Also, if the goal of mitigation is to restore similar habitat near the project
site, this provision creates an incentive to locate projects far from the
project. To avoid this possibility we suggest removing this provision.
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18.44 Based on the four proceeding comments, CalDesal recommends the
Chapter III.L.2.e.(3) was revised to: 1) allow out-of-kind mitigation for
following revisions to Page 11. L.2.e.(3)(b)ii [of the proposed Desalination impacts to soft-bottom or open water species and habitats, 2) allow the
Amendment].
regional water boards to apply mitigation ratios, 3) remove the
mitigation requirement for species between 200 and 335 microns. Also,
"The owner or operator shall demonstrate that the project fully mitigates please see responses to comments 115.9, 15.8, 15.48, and 13.147.
for intake--related marine life mortality by including acreage that is at
least equivalent in size, of the APF* calculated in the Marine Life Mortality
Report above, unless the regional water board determines that the
mitigation habitat is of higher productivity than the facility's source water
body (e.g., open ocean vs. estuarine mitigation habitat), in which case,
the regional water board shall adjust the quantity of the mitigation
acreage such that the productivity of the mitigation habitat provided
matches that of the APF times the productivity of the source water body.
The owner or operator shall attempt to locate the mitigation project within
the facility's source water body,* and shall do modeling to evaluate the
areal extent of the mitigation project's production area* --to confirm it-overlaps the facility's source water body.* --Impacts on the mitigation
project due to entrainment by the facility must be offset by adding
compensatory acreage to the mitigation project. The regional water board
may require additional habitat for entrained organisms between 200 and
335 microns.--"
18.45 Mitigation ratio should be linked to quality of restored habitat.
Page 39, Section L.2.e. (3)(b)iii [of the proposed Desalination
Amendment]: Similar to the above comments, we recommend changes
to this provision.

Chapter III.L.2.e.(3) was revised to: 1) allow out-of-kind mitigation for
impacts to soft-bottom or open water species and habitats, 2) allow the
regional water boards to apply mitigation ratios, 3) remove the
mitigation requirement for species between 200 and 335 microns. Also,
please see responses to comments 15.9, 15.8, 15.48, and 13.147.

"The owner or operator shall demonstrate that the project also fully
mitigates for the discharge-related marine life mortality projected in the
Marine Life Mortality Report. If the regional water board determines that
the mitigation habitat is of higher productivity than the facility's source
water body (e.g., open ocean vs. estuarine mitigation habitat), the
regional water board shall adjust the quantity of the mitigation acreage
required such that the productivity mitigation habitat provided fully
mitigates for the discharge-related marine life mortality projected in the
Marine Life Mortality Report. For each acre of discharge-related
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disturbances as determined in the Marine Life Mortality Report, an owner
or operator shall restore one acre of habitat unless the Board determines
that a mitigation ratio --greater-- less than 1:1 is warranted due the higher
productivity of the mitigation site compared to that of the disturbed
area.--If needed.--"
18.46 Mitigation of construction related marine life impacts.

Please see responses to comments 18.44.

Page 12, Section L.2.e.(3)(b)iv [of the proposed Desalination
Amendment]. The following changes are intended to be consistent with
the statement in OPA section 2.e.(1).(c) which states the regional water
board may determine that the construction-related disturbance does not
require mitigation because the disturbance is temporary and the habitat is
naturally restored.
"The owner or operator shall demonstrate that the project also fully
mitigates for --the-- any permanent construction-related marine life
mortality projected in the Marine Life Mortality Report. For each acre of
discharge-related disturbances as determined in the Marine Life Mortality
Report, an owner or operator shall restore one acre of habitat unless the
Board determines that a mitigation ratio less --greater-- than 1:1 is
warranted due the higher productivity of the mitigation site compared to
that of the disturbed area. The regional water board may determine that
the construction-related disturbance does not require mitigation because
the disturbance is temporary and the habitat is naturally restored, or has
otherwise been mitigated by the owner or operator.
18.47 Mitigation Fee Flexibility

The proposed Desalination Amendment was revised to allow an owner
or operator to choose to complete a mitigation project, or provide
Page 12, Section L.2.d.(4) [of the proposed Desalination Amendment]. funding if an appropriate fee-based mitigation program is available, or
SWRCB should permit both mitigation projects and a mitigation fee to
the regional water board may allow a combination of both options. At
account for the total facility impact and mitigation and not leave this
this time, we are not aware that any fee-based mitigation program exists
decision up to the RWQCB. If and when a fee-based mitigation option is for impacts associated with desalination facilities and meets all of the
developed, we recommend the provision include assurances that the
requirements in chapter III.L.2.e.(4)(a). The language was included as a
mitigation paid for covers the total required mitigation for all permitting
placeholder for when an appropriate program is developed and the
agencies. We recommend the following revision for this section:
regional water board determines that an appropriate fee-based
mitigation program exists. The State Water Board has no authority to
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The SWRCB will allow both a project and fee based mitigation approach provide assurances that mitigation fees will cover the total required
for a facilities impacts to be allowed. The mitigation fee should pay into a mitigation for all permitting agencies. This proposal would require
mitigation project that meets the requirements of L.2.e.(3).
legislative action. The mitigation fee option in chapter III.L.2.e is to
compensate for intake and mortality of all forms of marine life at a
seawater desalination facility per Water Code section 13142.5(b). The
regional water board may consider previous mitigation requirements
made by other agencies, but is ultimately responsible for implementing
mitigation per Water Code section 13142.5(b).
18.48 We believe that the substitute environmental documentation (SED) is
Please see response to comment 13.38.
The commenter does not
flawed in so far as it fails to consider the impacts of the proposed
provide a basis for concluding that the project would require or result in
regulations to the extent that the regulations may limit ocean desalination the construction of new water or wastewater treatment facilities.”
and reduce the capacity of potential desalination projects due to
additional costs and intake and discharge requirements. The threshold of
significance referenced by the SED is that desalination projects in
general can cause significant impacts to utilities and service systems if
the Draft Amendments (the project) were to "require or result in the
construction of new water or wastewater treatment facilities or the
expansion of existing facilities, the construction of which could cause
significant environmental effect." (SED at p. 171).
18.49 In their present form, the Draft Amendments present significant obstacles Disagree. The Staff Report with SED need not include analysis of other
to ocean desalination projects including but not limited to the following: sources of water. First, many of the commenter’s assertions about
why the amendments present significant obstacles to ocean
- Requirement of subsurface intakes unless the regional water board
desalination are either incorrect and/or have been addressed through
determines that subsurface intakes are infeasible (L.2.d.(1)(a));
revisions to the proposed Desalination Amendment. Specifically:
- Possible requirement of a less than 1.0 mm slot size screen for surface
water intakes (L.2.d.(1)(c)(ii));
Regarding the first issue, the commenter is correct that subsurface
- Wholesale restriction on commingling brine with treated wastewater
intakes are the preferred approach where feasible. For additional
where the wastewater is of suitable quality and quantity to support
discussion of why the proposed Desalination Amendment does not take
domestic or irrigation uses (L.2.d.(2)(a)); and
a technology neutral approach for intakes, please see response to
- Requirements to analyze impacts at the point of discharge as opposed comment 15.2. However, as noted in the economic analysis
to the edge of the brine mixing zone (or zone of initial dilution for
(Appendix G of the Staff Report with SED), it does not follow that this
wastewater outfalls) (L.2.d.(2)(c) and (d)).
represents an economic obstacle to desalination when lifecycle costs
are considered.
As discussed above, many of these requirements as written (and others)
are problematic for water agencies, and they could preclude the
Regarding the second issue, the revised plan allows the use of screens
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development of many ocean desalination projects. If future ocean
desalination projects are included in the water agencies' plans and such
projects are removed, other water supply projects or expansion of
existing projects must be implemented. These potential replacement
projects should have been analyzed for potential impacts.

with 1.0 mm slot or mesh sizes when subsurface intakes are infeasible
(see also response to comment 15.4).
Regarding the third issue concerning commingling brine with treated
wastewater, the proposed Desalination Amendment has been revised
to remove the apparent (and unintended) restriction on commingling
brine (please see response to comment 6.6).
Regarding the fourth issue, the commenter is correct that the proposed
Desalination Amendment requires mitigation for intake and mortality of
all forms of marine life that occurs as the result of a seawater
desalination discharge (Water Code § 13142.5(b)). Here, the
proposed Desalination Amendment does not create a new requirement,
but simply provides direction to the regional water boards on how to
consistently apply it. For additional information about analyzing
impacts at the point of discharge as opposed to the edge of the brine
mixing zone, please see response to comment 15.11.
Nevertheless, even if the commenter’s assertions had been valid, there
still would not be a need to analyze the impacts of alternative sources of
water. The situation provided by the commenter is hypothetical and
requires a level of speculation that is not required of a CEQA analysis.
We do not have sufficient information to know how desalination facilities
are incorporated into a hypothetical agency plan or whether
desalination would be considered part of the environmental baseline
(see response to comment 15.111). For example, it is not known
whether the hypothetical water agency has proposed desalination as an
alternative to consider at a later date (e.g. not part of the baseline), as a
primary water supply or as an emergency supply, which would impact
the frequency and quantity of intake and discharge. Similarly, it is not
known what alternative water supply options would be available to the
water agency to consider in the future. Without such information, it is
neither feasible nor reasonable to evaluate potential impacts of
replacement projects.
The Staff Report with SED does address a reasonable range of
alternatives, as described in Section 12.2 and 12.3 of the Staff report.
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Sections 12.1 and 12.4 of the Staff Report with SED discuss the
potential impacts from the desal facilities in general and more
specifically from the identified reasonably feasible methods of
compliance. Sections 8.3 and 8.6 also include discussions on
technical feasibility. Economic costs are discussed in Section 9 based
on the economic analysis contained in Appendix G. The sections cited
represent “a reasonable range of environmental, economic, and
technical factors” as required to be “take[n] into account” as part of the
environmental analysis. Apart from claiming that the proposed
requirements are problematic for water agencies and may result in
additional costs (see response to comment 18.49 for specific treatment
of these issues), the commenter provides no detail to illustrate why the
cited factors have not been adequately considered.

18.50 We believe that the SED fails to perform an adequate environmental
analysis of reasonably foreseeable methods of compliance. The SED
purports to analyze the reasonably foreseeable methods of compliance in
the analysis of project alternatives yet it does not seem that economic
and technical factors have been adequately considered. For example,
such factors do not appear to have been adequately considered in the
obstacles described above.

The Staff Report with SED addresses a reasonable range of
alternatives, as described in Section 12.2s and 12.3. Sections 12.1
and 12.4 of the Staff Report with SED discuss the potential impacts
from the desal facilities in general and more specifically from the
identified reasonably feasible methods of compliance. Sections 8.3
and 8.6 also include discussions on technical feasibility. Economic
costs are discussed in Section 9 based on the economic analysis
contained in Appendix G. The sections cited represent “a reasonable
range of environmental, economic, and technical factors” as required to
be “take[n] into account” as part of the environmental analysis. Apart
from claiming that the proposed requirements are problematic for water
agencies and may result in additional costs (see response to comment
18.49 for specific treatment of these issues), the commenter provides
no detail to illustrate why the cited factors have not been adequately
considered.

#19 Hillary Hauser, Heal the Ocean
19.1 And in response to concerns about desalination in Santa Barbara, HTO is Comment noted.
investigating the possibility of developing a cost feasibility study for the
expansion of Santa Barbara's current recycled facility (now being
refurbished with microfiltration technology) to an indirect potable reuse
(IPR) recycled water facility that fully allocates Santa Barbara's
approximately 7.8 MGD of wastewater supplies. We believe IPR offers a
more environmentally friendly and cheaper alternative with no potential
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marine life impacts and reduced energy needs while providing a
significant potential supply of water through groundwater recharge to the
City.
19.2 Need for Additional Analysis of Impacts to Recycled Water Use
Water Code section 13142.5(b) requires that new and expanded
desalination facilities use the “best available site, design, technology,
While Heal the Ocean will not attempt to comment on all aspects or the and mitigation measures feasible” to minimize intake and mortality of all
scope of the "Proposed Desalination Amendment and Staff Report"
forms of marine life. Commingling brine with wastewater (including:
("Report") we submit that the Report does not include sufficient analysis agricultural, industrial, power plant cooling water, treated municipal
of the negative effects on the development of potential statewide recycled wastewater, etc.) is the preferred alternative for brine disposal because
water supplies in that comingling wastewater with brine discharge as a it is the best way to minimize intake and mortality of marine life and to
means of brine disposal will reserve wastewater - as wastewater. This
protect water quality and other related beneficial uses of ocean waters.
could have an impact on the development of statewide recycled water
The proposed Desalination Amendment is structured so that
supplies, and the State's recycled water goals.
commingling with wastewater is the preferred alternative, but if that
wastewater is unavailable for commingling, an owner or operator of a
Chapter 11 of the [Staff] Report [with SED] - "The Need to Develop and desalination facility has other brine disposal options. The proposed
Use Recycled Water" - states that the "proposed Desalination
Desalination Amendment enables the regional water boards to
Amendment is not expected to impact or increase the need for water
conditionally permit desalination facilities that plan on commingling
cycling." Unfortunately, an expansion of desalination, and associated
brine with treated wastewater so that if the wastewater becomes
brine discharge via comingling with wastewater supplies, would have an unavailable for brine dilution, the facility would be required to install
impact on future recycled water use across the state.
multiport diffusers or use an equally protective alternative brine disposal
method. Consequently, commingling brine with treated wastewater will
The State's recycled water goals aim for 1.5 million AFY of production by not have an impact on future recycled water production or use across
2020, and approximately 2.5 million AFY by 2030. Heal the Ocean's own the state (see section 11.4 of the Staff Report with SED for more
research found that coastal cities and wastewater districts discharged
information).
approximately 1.5 million AFY in 2005. This ocean discharge represents
a significant amount of the 2020 and 2030 goals, even when considering
the approximate 670,000 AFY of recycled water produced statewide in
2009. The Report maintains that the "availability of this wastewater for
recycling does not require that it be recycled," and it may be true that
there is no requirement for any recycling at all, but in order to meet the
state's recycled water goals, a significant amount of wastewater
discharged to the ocean will have to be converted to recycled water.
Allocating a growing amount of wastewater supplies for comingling with
wastewater could increasingly jeopardize the State's recycled water
goals.
We find erroneous the statement that the "proposed (amendment)

H-290

Appendix H
Response to Public Comments Received by August 19, 2014
Please note all tables and figures referenced are present at the end of this document
ID#

Comment Summary

Response

language emphasizes that the wastewater for brine dilution is water that
would otherwise be discharged into the ocean and is not of either suitable
quality or quantity for domestic or irrigation purposes." This is incorrect!
Virtually all wastewater can be reused for water recycling in either potable
or non-potable applications through the use of appropriate treatment
technologies. Communities that opt to construct desalination plants that
comingle wastewater with brine discharge will eliminate or reduce their
ability to develop recycled water supplies in the future.
The staff report should make explicit that comingling for brine discharge
will affect the availability of wastewater for recycled water supplies,
potentially limiting the ability to meet State recycled water goals, and
limiting communities' options for developing future recycled water
supplies.
19.3 Non-Substantive Comments
Staff made the suggested changes in the Staff Report with SED.
Page 113 [of the Staff Report with SED]: The 2009 survey of State
recycled water use should be edited to make clear that recycled water
use increased by 144,000 AFY between 2001 and 2009. The current
language states that overall recycled water use in 2001 was 144,000
AFY, while the actual recorded level in 2001 was 525,000 AFY.
Suggested language:
"The survey indicated that eight to ten percent of municipal wastewater is
recycled in reuse projects and that recycled municipal wastewater
increased --from-- by approximately 144,000 acre-feet --in-- between
2001 to 2009, to over 669,000 acre-feet in 2009."
19.4 Conclusion
Comment noted.
We believe the State should be encouraging recycled water as a
sustainable alternative to desalination whenever possible. A water
system that discharges significant quantities of treated wastewater into
the ocean to only tum around and treat that ocean water is nonsensical.
Instead, we should eliminate discharges, replace those discharges with
water recycling, and avoid the associated environmental impacts of
desalination.
19.5 While desalination may be inevitable for some communities, the purpose Staff has added language to section 11.4 of the Staff Report with SED
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Report include the impact of desalination on future statewide recycled
water supplies and the State's recycled water goals.

Response
addressing the impacts of the proposed Desalination Amendment on
the future of water recycling in California. The Draft California Water
Plan Update 2013 includes additional information about the State’s
recycled water goals and statewide mandates in addition to brackish
groundwater and seawater desalination in California. The Draft
California Water Plan Update 2013 can be accessed here:
http://www.waterplan.water.ca.gov/cwpu2013/prd/index.cfm

#20 John Steinbeck, Tenera Environmental
20.1 The Draft Amendment appears to use the OTC Policy as the basis for the
language in the amendment. Although I would urge you to verify this with
the other scientists who were members of the Expert Panel, the general
feeling of the group was that the small volumes of the intakes for most
desalination plants would result in minimal impacts to ocean species.
Therefore, we did not feel that the large-scale intake assessments used
for power plants would be necessary for desalination plants and any
minor impacts could be addressed through a fee paid for the volume of
water used by the plant. This approach would greatly simplify the
permitting for these facilities and provided an ongoing source of funding
for coastal enhancement projects throughout the state.

The OTC Policy is used as the basis for the language in the Draft
Desalination Amendment to the Ocean Plan because of the similar
environmental impacts that occur during operation of the facilities’
changes. Even though the volume of water withdrawn from desalination
facilities is typically significantly lower than the water withdrawn by OTC
facilities, impingement and entrainment of marine life will still occur at
desalination facilities using screened surface intakes.
The purpose of the OTC Policy was to eliminate or significantly reduce
the intake of seawater at facilities in order to prevent marine life
mortality. Even though it may not seem like it, “seawater… is not just
water. It is habitat and contains an entire ecosystem of phytoplankton,
fishes, and invertebrates.” (York and Foster 2005) These small
organisms form the base of the marine food web and are a vital part of
the marine ecosystem. In addition, desalination facilities have impacts
to marine life from the brine discharges that do not occur with OTC
facilities.
New and expanded seawater desalination facility intakes will be
regulated under Water Code section 13142.5(b) rather than 316(b),
which by its own terms applies is applicable only to cooling water intake
structures. Water Code section 13142.5(b) requires that facilities use
the best available site, design, technology, and mitigation measures
feasible to minimize the intake and mortality of all forms of marine life.
Since the desalination process requires the use of water, the intake of
seawater cannot be completely eliminated. But requiring compliance
with the provisions in Water Code section 13142.5(b) will support the
same goals of the OTC Policy by ensuring desalination facilities are
constructed and operated in the most protective manner prior to
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requiring mitigation.
Even though the desalination intake volumes will be far less than OTC
facilities, there is still the potential for significant negative impacts on the
marine ecosystem. Mitigation for any residual impacts is required by
California Water Code section 13142.5(b). During the amendment
development, staff proposed using a fee-based mitigation program.
Stakeholders did not agree with the Foster et al. (2012) fee
recommendation and had discussed hiring a resource economist to
develop an appropriate fee. There has not been any follow-up on
these discussions, but it was clear that stakeholders did not want the
fee recommended by Foster et al. (2012) in the proposed amendment.
Additionally, there is not an in-lieu mitigation funding program that is
established for these types of impacts. The amendment language
does include the option to pay an in-lieu fee for mitigation that will be
available once a program is developed at which time, the regional water
boards will determine an appropriate mitigation fee.

20.2 One of our concerns was that the standard approach for calculating
mitigation used for power plant projects would result in numerous small
restoration projects that would be difficult to manage, and more likely to
fail. The fee-based approach was derived from mitigation banking which
offers several advantages over on-site, permittee led restoration
mitigation programs. In 1995, the USEPA, the Army Corps and several
other agencies issued joint memoranda and guidance on mitigation
banking under the Section 404 regulating program aimed at wetlands
mitigation (60 F.R. 13711 and 60 F.R. 58605). The agencies stated that
the key advantages to mitigation banking over other approaches to
restoration mitigation included economies of scale, in particular they state
that pooling financial planning, regulatory and scientific resources can
increase the potential for success by funding projects that are "not
practicable" to many smaller project-specific proposals. Consolidation
also increases the potential for the establishment and long-term
management of successful mitigation. Mitigation banking was given
preference in 1998 by Congress as the approach to offset wetland
impacts from federally funded transportation projects if banks were
approved in accordance with the 1995 guidance provided by the National

It is true that smaller mitigation projects would be more difficult to
manage and that the chance of success in pooling mitigation banking
funds would be greater. The Desalination Amendment provides options
for mitigation: 1) complete a mitigation project, or 2) provide funding for
a fee-based mitigation program. The Desalination amendment outlines
mitigation requirements for replacement of marine life or habitat to
ensure successful implementation of the project. Currently, there are no
existing programs that can accept and manage in-lieu funds for coastal
mitigation projects. Until such a program is established an owner or
operator must complete their own mitigation project, which may include
mitigating additional acres of habitat associated with an existing project.
In fact, the regional water boards should encourage this approach to
ensure a mitigation project is successful.
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Research Council (NRC).
20.3 My comments also address the prescriptive approach to compliance in
the Draft Amendment that provides unnecessary detail, while also
leaving out many of the important issues that need to be considered
when selecting an intake location or technology. For example, the Draft
Amendment asks for input on the selection of a specific slot size for
screens that would be used at surface ocean intakes. Since the language
mentions slot opening, the assumption is that this refers specifically to
wedgewire screens. This selection should be based on site-specific
factors especially for use of wedgewire screens that require adequate
cross flow. Other site-specific factors include the level of debris which
may make the use of wedgewire screen technology infeasible. The
current language does not seem to allow for other screening systems
currently available or in development. Finally, the species composition at
a site is a critical factor in the selection of an appropriate screen or slot
opening. The SWRCB should be providing language that provides for as
much flexibility in the selection and development of intake technologies
as possible. A separate guidance document could be developed that
would detail the site-specific factors that would need to be considered in
determining the best intake technology available for a specific project.

Comments were requested from stakeholders on information regarding
screened slot sizes of 0.5 mm, 0.75mm, and 1 mm. The intent was to
investigate which size is the most appropriate to minimize intake and
mortality of marine life while still being operationally functional. The
State Water Board would then select one screen slot size and include it
as a requirement for all screened intakes. Nothing in the proposed
Desalination Amendment and the Staff Report with SED prevents the
use of fine mesh screens and the amendment allows the use of equally
protective screening technologies. The wedgewire screen slot size was
selected because information was most abundant on the performance
of these screen types. Please see response to comment 15.4 regarding
the selection of a 1.0 mm slot size screen. Each new or expanded
desalination facility will undergo the process of attaining a Water Code
section 13142.5(b) determination that will evaluate in detail the
site-specific factors to be considered in determining the best intake
technology available for a specific project.

20.4 Amendment Section L.2.b.(1) Suggested Change:

The intent of the last line, suggested to be removed, is to ensure that the
amount of water produced is the amount of water required to meet the
identified need for desalinated water. It is environmentally protective to
produce only the amount of desalinated water that is needed. This
clause prohibits declaring subsurface intakes as infeasible solely
because the design capacity exceeds the identified need. This ensures
that the environmentally superior option of subsurface intakes is
considered first and used to the extent possible. The proposed
Desalination Amendment is still adequately flexible in that if subsurface
intakes are not feasible, a screened surface water intake can be used
for all or a portion of the intake. Or alternatively, a plant can be scaled
down or redesigned so that subsurface intakes can be used. Also,
regional needs can be met by other water resources like water recycling
or groundwater storage when water is abundant.

"Consider whether the identified regional need for desalinated water
identified is consistent with any applicable general or coordinated plan for
the development, utilization or conservation of the water resources of the
state, such as a county general plan, an integrated regional water
management plan or an urban water management plan. --A design
capacity in excess of the identified regional water need for desalinated
water shall not be used by itself to declare subsurface intakes as
feasible--"
Rationale:
No intake design should be dismissed without consideration of numerous
factors. This indicates that the policy will give preferential consideration to
subsurface intakes. In many cases these have been shown to fail. The
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environmental impacts are largely unstudied, and some technologies
“A design capacity in excess of the identified regional water need for
such as infiltration galleries have the potential to result in impacts that are desalinated water shall not be used by itself to declare subsurface
likely much greater than a well-designed screened ocean intake.
intakes as feasible--" was moved to chapter III.L.2.d.(1)(a) of the
proposed Desalination Amendment.
The commenter did not provide references for the statements that “in
many cases these [subsurface intakes] have been shown to fail” or that
“infiltration galleries have the potential to result in impacts that are likely
much greater than a well-designed screened ocean intake.” These
statements are inconsistent with the information provided in section
8.3.1.2.3 of the Staff Report with SED and all of the citations therein.
20.5 Amendment Section L.2.c.(2) Suggested Change:

Chapter III.L.2.c.(2) of the proposed Desalination Amendment was
revised to replace APF with minimize intake and mortality of all forms of
"If the regional water board determines that subsurface intakes are
marine life. There are methods other than Area Production Forgone to
infeasible and surface water intakes are proposed instead, analyze
estimate entrainment of organisms. The ETM/APF was used because
potential designs for those intakes in order to minimize --the Area
an owner or operator using a screened surface intake will be required to
Production Forgone (APF). The intake shall be designed to minimize-- do the study anyway, but it is recognized that an owner or operator may
entrainment of organisms when operational."
want to assess screen efficacy using an alternative method. Whole Life
Cycle methods should not be used for the comparison because they
Rationale:
cannot adequately compare impacts to eggs, larvae, and smaller
The inclusion of APF as a criterion does not make any sense as it may not juveniles. The comparison should evaluate intake and mortality of all
be feasible to calculate estimates of APF at a location. Also, APF may not forms of marine life, including a broad range of species, morphologies,
provide any insight into the levels or effects of entrainment and may
and sizes, not just larger juveniles and adults. Please also see response
actually be independent of entrainment levels. Minimizing entrainment
to comment 29.2 that addresses similar issues with using different
should be the primary criterion.
methodologies to evaluate the effectiveness of an intake screen. The
methodology used to evaluate intake efficacy at minimizing intake and
mortality of all forms of marine life must be approved by the regional
water board in consultation with the State Water Board. The ETM/APF
method is still the most appropriate method for mitigation assessment
that is currently available.

20.6 Amendment Section L.2.d.(1)(a) Suggested Change:
"The regional water board shall require intakes that minimize effects on
the environment, in consultation with State Water Board staff."

The preference for subsurface intakes is supported in the Staff Report
with SED. Please see response to comment 15.2. Subsurface intakes
are the environmentally preferred intake option because they do not
impinge or entrain marine life. Additionally, subsurface wells will have
minimal to no construction-related impacts on marine life. Substantial
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Rationale:
The original policy language gives preference to subsurface intakes
without providing without any legal basis for the policy. At the very least
this policy statement should be backed by a balanced assessment of
intake technologies that is open to scrutiny (comment) by industry and the
public. The policy basis should include environmental and economic
appraisals of viable technology alternatives. Subsurface intakes will not
be feasible for many projects, have unknown environmental effects
(adverse or beneficial), may represent a significant economic burden on
California's water supply, and are known to fail. For example the Desal
Expert Panel Report states that, "As indicated in WateReuse report
(2011b), the largest seawater desalination facility with a subsurface
intake in operation at present is the Pedro Del Pinatar (Cartagena)
desalination plant in Spain where the first 64,000 m3 per d (17 mgd)
phase of the project used subsurface HDD wells. Site-specific
hydrogeological constraints made it impossible to use similar intake wells
for plant expansion, and the second 64,000 m3 per d (17 mgd) phase of
this project was constructed with an open ocean intake. Another example
of a larger facility with an indirect intake is the Fukuoka plant in Japan that
has an intake volume of 103,000 m3 per d (27.2 mgd) and uses a large
constructed infiltration gallery with an area of 20,000 m2 (4.9 acres) in the
shallow nearshore ocean waters at a depth of 11.5 m (38ft). While details
were not available for this report, there have been challenges in operating
this intake system."

Response
supporting data are provided in sections 8.3 and 12.2 of the Staff Report
with SED for detailed information supporting the preference for
subsurface intakes.
There is strong support from the environmental community, some of the
policy peer reviewers, and agencies like the California Coastal
Commission for preferentially requiring the use of subsurface intakes.
Some are urging that desalination facilities should only be permitted
when subsurface intakes are feasible. While subsurface intakes may
not be feasible at all locations, they should be considered before any
other alternatives because they are the most protective of the
environment. The proposed Desalination Amendment does allow the
use of screened surface intakes or an equally protective intake
alternative when subsurface intakes are infeasible. Furthermore, the
technical and economic feasibility of subsurface intakes was evaluated
in the Staff Report with SED and has been supported in the scientific
literature. (Missimer et al. 2013)

There may be technical challenges with improperly sited subsurface
intakes and not all sites have hydrogeological conditions that will
support subsurface intakes. The reliability of subsurface intakes
depends largely on the geologic and hydrologic conditions of the site,
which makes well-designed investigative studies critical prior to siting
and constructing a pilot facility. We are aware that the San Pedro del
Pinatar desalination facility in Murcia, Spain was unable to use
subsurface intakes for the 17 MGD (product water) Phase II expansion
Other environmental impacts, such as the significant greenhouse gas
(WateReuse 2011); however, the facility is successfully operating
emissions and disturbance of benthic organisms from subsurface
subsurface intakes for the facility’s Phase 1 that has a 17 MGD
intakes, need to be evaluated carefully against such things as the
production capacity. (Malfieto and Ortego 2006) Additionally, the
minimal effects of any entrainment losses on fish populations and other commenter did not provide a reference for the statement that “there
positive benefits being sited. Other environmental implications of
have been challenges in operating this intake system” in reference to
subsurface intakes must be thoroughly studied prior to establishing a rule the subsurface intakes at the Fukuoka Japan facility. There is recent
favoring subsurface intakes. Other factors that need to be considered
information that is in direct contrast to this statement. As discussed in
include the acquisition of required lands to support needed wells and
response to comment 15.90, the subsurface intakes at the Fukuoka
significant additional infrastructure to transport water from expansive
Desalination Facility in Japan have been operating successfully with
wells to desalination sites).
minimal maintenance for over eight years. (Weiser 2014)

H-296

Appendix H
Response to Public Comments Received by August 19, 2014
Please note all tables and figures referenced are present at the end of this document
ID#

Comment Summary

Response
The Staff Report with SED evaluates greenhouse gas emissions and
the disturbance of benthic organisms from a programmatic level in
section 12. An owner or operator must evaluate these factors on a
project-specific basis to meet their CEQA obligations; however, the
State Water Board is not required to evaluate the same factors on a
project-specific level. Furthermore, it is unlikely that the temporary
benthic disturbance that may or may not occur will be less significant
than ongoing mortality that will occur during the operation of a surface
water intake. Construction of subsurface wells may result in no marine
life mortality if the well heads are set back from the beach. (Figure 5a in
Missimer et al. 2013) There is a high probability of construction-related
marine life mortality for subsurface infiltration galleries that will require
mitigation. The effects of entrainment of fish populations may not be
detectable; however, the losses may be significant from an ecosystem
standpoint. The majority of organisms that are entrained in surface
intakes are small but are a critical component of the marine ecosystem
because they form the base of the marine food web.
Lastly, it is unlikely that there will be “significant additional infrastructure
to transport water from expansive wells to desalination sites” but we
acknowledge that construction-related impacts for the installation of
infrastructure must be quantified and mitigated for. The evaluation of
construction-related impacts is already included in the proposed
Desalination Amendment language.

20.7 Amendment Section L.2.d.(1)(a)i. Suggested Change:

The existing list provides guidance to the regional water boards of
factors to consider when determining the feasibility of subsurface
"The regional water board shall consider the following criteria in
intakes. The list will help guide the feasibility determination if subsurface
determining feasibility of subsurface intakes: geotechnical data,
intakes are feasible. The entirety of chapter III.L.2 is under the scope of
hydrogeology, benthic topography, oceanographic conditions, volume of consideration of impacts to marine life and is already included in
water required. impacts on the marine environment and biological
considerations in numerous other places in chapter III.L.2.
communities, presence of sensitive habitats, presence of sensitive
species, energy use; impact on freshwater aquifers, local water supply,
and existing water users; desalinated water conveyance, existing
infrastructure, co-location with sources of dilution water, design
constraints (engineering, constructability), and project life cycle cost.
Project life cycle cost shall be determined by evaluating the total cost of
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planning, design, land acquisition, construction, operations,
maintenance, mitigation, equipment replacement and disposal over the
lifetime of the facility, in addition to the cost of decommissioning the
facility. In addition, the regional water board may evaluate other site- and
facility-specific factors. Other land based considerations must include the
fact that the preferred location for land based wells might be in areas that
would likely be restricted from use (Coast Act Impacts)."
Rationale:
Delete entire section, or at least add consideration of impacts to marine
environment.
20.8 Amendment Section L.2.d.(1)(a)ii. Suggested Change:
"The regional water board --may find-- shall consider whether a
combination of subsurface and surface intakes, operated together or at
separate times, is the best feasible alternative to minimize intake and
mortality of marine life."

The regional water boards have the authority to determine that a
combination of subsurface and surface intakes is the best available
intake technology feasible. The language in chapter L.2.d.(1)(a)ii was
included it to highlight that subsurface technologies should be used to
the maximum extent feasible.

Rationale:
It is unclear to me why this statement is necessary.
20.9 Amendment Section L.2.d.(1)(b) Suggested Change:
Please see response to comment 20.8.
"--Installation and maintenance of a subsurface intake shall avoid, to the
maximum extent feasible, the disturbance of sensitive habitats and
sensitive species.--"
Rationale:
On the basis of suggested changes to §L.2.d.(1)(a), this would already be
considered.
20.10 Amendment Section L.2.d.(1)(c) Suggested Change:
The intent of the existing proposed Desalination Amendment language
"The regional water board may approve a surface water intake subject to is to have an owner or operator assess the feasibility of a using
the following conditions."
subsurface intake prior to considering the use of a surface water intake.
20.11 Amendment Section L.2.d.(1)(c)i. Suggested Change:
This comment will be addressed with the appropriate screen slot size
"The regional water board shall require that surface water intakes be
that would best reduce impingement and entrainment, while still
screened with the screen opening design selected to appreciably reduce providing a reliable through-screen water supply. The term “appreciably
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Response
reduce” is vague and would result in regulatory inconsistencies.
Requiring the use of standard screens will ensure intake requirements
are consistent statewide. Please see response to comment 15.4.

The Staff Report with SED typically referred to “slot size,” which is a
measure for wedgewire screens because these will be the most
commonly used screens in the nearshore ocean environment. Fine
mesh screens may also be used and if used, should have a 1 mm by 1
mm mesh size. However, from a technical feasibility standpoint,
cylindrical wedgewire screens will most likely perform better in the
(NOTE: The State Water Board intends to select a single slot size, but is nearshore ocean waters, particularly if equipped with an active cleaning
soliciting comments on whether 0.5 mm, 0.75 mm, 1.0 mm, or some other system (e.g. Intake Screens Inc.).
slot size is most appropriate to minimize intake and mortality of marine
life.)
Various intake locations will have different species and sizes of
organisms present and that screen efficacy varies based on species
Rationale:
and size of the organism. But the intention of the proposed Desalination
Predefining the screen or slot opening for wedge wire screens does not Amendment is to require the smallest opening possible while taking into
allow for consideration of the conditions and species at an intake location. consideration potential increases in operational challenges.
Also the text seems to confuse slot openings which refer to wedgewire
screen and openings for screen mesh. The selection of a specific slot
We solicited comments on sizes of screen opening to establish the point
opening for wedge wire screens is unnecessary as the manufacturers
when the screen opening is as small as possible but does not
can customize the slot openings to a large degree allowing the intake to compromise the ability of a facility to operate. While some feedback
be customized to the specific site conditions.
suggested that 0.5 mm opening would be best, there are concerns that
0.5 mm openings may pose operational challenges at this point in time.
This section does not provide any information on the need for adequate The proposed Desalination Amendment includes a requirement that
cross flow to allow a wedgewire screen to operate efficiently, or the
screen slot size is no larger than 1.0 mm because it would be feasible at
potential for technology that might utilize square or other shape mesh.
all open ocean intakes and reduce entrainment while ensuring
The screen opening needs to be selected based on the species at a
regulatory consistency.
location and not prescribed in a policy.
If the proposed Desalination Amendment were to relect the approach
suggested by the commenter, it is probable that an owner or operator
would elect to use a screen with larger openings that is less protective
of marine resources even when screens with smaller openings are
feasible because screen with larger openings pose fewer operational
challenges. The proposed Desalination Amendment does allow
flexibility in that it provides an option to use an alternative intake method
as long as the method provides equivalent reduction in intake and

20.12 Amendment Section L.2.d.(1)(c)ii. Suggested Change:
"--In order to reduce entrainment, all surface water intakes must be
screened with a (0.5 mm [0.02 in] 0.75 [0.03 in] 1.0 mm [0.04 in]) or
smaller slot size screen when the desalination facility is withdrawing
seawater.--"
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mortality of all forms of marine life that is provided by a screen with 1.0
mm slot size or 1.0 mm by 1.0 mm mesh size. Please see response to
comment 15.4.

20.13 Amendment Section L.2.d.(1)(c)iii. Suggested Change:
"An owner or operator may demonstrate an alternative method of
preventing entrainment through a pilot study designed to demonstrate the
effectiveness of the alternative."

We agree that there are alternative methods that could be applied to
measure the effectiveness of an alternative screening technology. The
ETM/APF model could be applied because as the commenter states,
“the purpose of ETM is to estimate the impacts due to entrainment on a
source population of marine organisms” and ultimately the study should
Rationale:
evaluate intake and mortality of the source population of marine
See comments on selection of specific screen or slot openings. Any study organisms for the alternative screening technology and a 1.0 mm
designed to demonstrate the effectiveness of a screening technology
screen. The 36 month requirement was included to be consistent with
would not use an ETM-type assessment. The purpose of ETM is to
the OTC Policy requirements, but has since been reduced to 12 months
estimate the impacts due to entrainment on a source population of
(see response to comment 15.5).
marine organisms. The pilot study would need to detect the reduction in
entrainment resulting from the technology. The designs and sampling
Even though there are alternative methods that could be applied to
approaches for the two studies are entirely different and specifying that measure the effectiveness of an alternative screening technology, the
the study needs to be conducted for 36 months indicates the absence of proposed Desalination Amendment includes the ETM/APF method
any understanding of the goal of this type of study. Similar to the ETM, the because it can evaluate the efficacy of a screening technology in terms
study will be estimating a percentage reduction which would show little of impacts on the source populations of marine organisms. As
variation among years as long as the species composition of larvae was mentioned in response to comment 29.2, the assessment method can
similar among years. A defined set of goals need to be established so that dramatically change the outcome of an assessment of the relative
any project being assessed can be measured appropriately against that efficacy of an alternative screening technology. The example provided
set of goals. Based upon the results of the assessment, appropriate
in 29.2 shows how if the study evaluates organisms larger than 10 mm,
mitigation steps, where required, might be possible to meet or exceed the entrainment is reduced by 100 percent. If the study evaluates
established goals.
organisms larger than 1.0 mm, entrainment is reduced by 9 percent. But
entrainment is reduced by only one percent for organisms 1 to 10 mm,
meaning 99 percent are entrained. Whereas overall, entrainment of all
forms of marine life is reduced by 1.1 percent using a 1.0 mm slot size
screen (see Figure 29.2.1).
Even though multiple entrainment assessment methods could be used,
it is important that the study is well designed and generates enough
data to compare the screens to the alternative screening technology,
particularly because the study duration was shortened to at least 12
months (See Appendix E of the Staff Report with SED). There needs to
be a high enough abundance of organisms in the water to detect
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differences between the 1.0 mm screen and the alternative technology.
The experiment should also look at a size range from 25 or 30 mm and
smaller as well as a diverse range of species since the probability of
entrainment is directly related to size and species. Replication of the
tests is also critical to ensure the numbers are reproducible and
consistent among the tests and can reduce the variability enabling the
detection of statistical differences. Additionally, standard quality
assurance and quality control protocols should be followed (e.g.
controls, replicates). If there are not enough data to compare the intake
technologies, the regional water boards may require an owner or
operator to extend the study past 12 months. In order to ensure a study
is well designed, an owner or operator must submit the proposed study
design to the regional water board in consultation with the State Water
Board prior to the study commencing. The Water Boards may require
an owner or operator to hire a third party contractor to review and
approve the study. The oversight of the study design and resulting data
will prevent important decisions from being made based on inadequate
or inaccurate study designs and the resulting data.
No changes were made to the proposed Desalination Amendment
because the current approach will ensure a proper assessment of
alternative screening technologies. Please see response to comment
15.4.

20.14 Amendment Section L.2.d.(2)(d)i. Suggested Change:
"Provide a board approved assessment on the intake entrainment
effects."
Rationale:
Should not require an ETM-type study as volume of intake may not
require detailed assessment. Also, modeling could be used to provide an
ETM-type assessment.
20.15 Amendment Section L.2.d.(2)(f) Suggested Change:
"Facilities that use subsurface intakes to supply augmented flow water
for dilution are also required to provide a board approved assessment of
the environmental effects of the intake technology."

Please see response to comment 20.13.

When combined together at a desalination facility, subsurface intakes
and augmented flow can significantly reduce or eliminate the intake and
mortality of all forms of marine life that result from seawater intake and
brine disposal. Subsurface flow eliminates impingement and
entrainment, and flow augmentation allows for brine discharge at or
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Rationale:
Subsurface intakes should not be exempt from evaluation of
environmental impacts.

20.16 Amendment Section L.2.e. Suggested Change:
"Mitigation for the purposes of this section is the compensation of any
significant losses --the replacement-- of marine life or habitat --that is
lost-- due to the construction and operation of a desalination facility after
minimizing marine life mortality through site, design, and technology
measures. The owner or operator may choose whether to satisfy a
facility's mitigation measures pursuant to chapter III.L.2.e.(3) or, if
available, L.2.e.(4)."
Rationale:
Note that this is setting a policy that all losses are required to be replaced
- regardless of whether the losses are significant. Also, as written, the
language would not provide for any mitigation that does not provide exact
replacement.
20.17 Amendment Section L.2.e.(1) Suggested Change:
"Marine Life Mortality Report. The owner or operator of a facility shall
submit a report to the regional water board estimating --projecting-- the
marine life mortality resulting from construction and operation of the
facility after implementation of the facility's required site design and
technology measures."

Response
below ambient salinity concentrations, alleviating the need for multiport
diffusers or a mixing zone. The intent of chapter III.L.2.d.(2)(f) is to
exempt such a facility from the technology and study requirements of
chapter III.L.2.d.(2) . However, this does not exempt such a facility
from the requirement to assess environmental impacts as might be
required by other parts of the proposed Desalination Amendment or as
required by CEQA. For example, construction-related impacts must still
be evaluated and mitigated in accordance with chapter III.L.2.e.
Water Code section 13142.5(b) authorizes the State Water Board to
require the best available mitigation feasible for all forms of marine life
after the best available site, design, and technology are implemented.
Unlike other regulations requiring mitigation only for impacts deemed
“significant,” the proposed Desalination Amendment implements
statutory language that requires mitigation for the loss of all forms of
marine life, including that which occurs as the result of the construction
or operation of a new or expanded seawater desalination facility.
Please also see response to comment 15.9 for situations when
out-of-kind mitigation will be permitted.

Agree. The proposed Desalination Amendment language was revised
from “projecting” to “estimating.”

Rationale:
The ETM approach does not project entrainment numbers, it estimates
the annual mortality due to entrainment. Projecting arguably implies
additive annual entrainment, which is wrong. Entrainment remains
consistent each year and does not increase with additional years.
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20.18 Amendment Section L.2.e.(1)(a) Suggested Change:
"For operational mortality related to intakes, the report shall include a
detailed entrainment assessment approved by the regional board. --The
entrainment study period shall be at least 36 consecutive months and
sampling shall be designed to account for variation in oceanographic
conditions and larval abundance and diversity such that abundance
estimates are reasonably accurate.-- At their discretion, the regional
water boards may permit the use of existing entrainment data from the
facility to meet this requirement. If sampling is required, the samples must
be collected using a mesh size no larger than 335 microns and individuals
collected shall be identified to the lowest taxonomical level practicable.
--Additional samples shall also be collected using 200 micron mesh to
provide a broader characterization of other entrained organisms. The
ETM/APF analysis shall be representative of the entrained species
collected using the 335 micron net. The APF shall be calculated using a
90 percent confidence level. An owner or operator with subsurface
intakes is not required to do an ETM/APF analysis for their intakes and is
not required to mitigate for intake-related operational mortality.--"
Rationale:
No specifics on the study requirements should be included as the design
or even requirements for actual data collection will vary by location.
Based on input from the Expert Review Panel no studies should be
required for facilities with low volume intakes (probably 30 mgd or less).
Also, for many plants the impacts can be estimated using an ETM-based
modeling approach, especially at locations where there are some existing
data. No additional sampling using a 200 micron net should be required
since the impacts estimated from the ETM can be easily extrapolated, in
almost all cases, to any planktonic organisms subject to entrainment.
ETM is the method used to assess the significance of entrainment
mortality. APF is a method for calculating mitigation of taxa for which
there is an identifiable adult habitat association. It is not clear why it would
be included in a Marine Life Mortality Report.
APF converts proportional mortality calculated by the ETM into an area
metric (equivalent square kilometers) for appropriate larval taxa. This
APF estimate is the area required to compensate for the loss of those

Response
The ETM/APF method is the best mitigation assessment method to
ensure the direct and indirect environmental effects of surface water
intakes are fully compensated for. Additionally, one of the project goals
is to ensure there is a consistent statewide approach for controlling
adverse effects of desalination facilities. For more information on why
the ETM/APF method is required for mitigation assessment, please see
section 8.5.1.1 of the Staff Report with SED.
Regarding the Expert Review Panel’s input that no studies should be
required for low-volume intakes (less than 30 MGD), please see
response to comment 20.1 for why staff is recommending the current
mitigation approach for desalination facilities. Facilities would be able to
use existing data at the discretion of the regional water boards,
including an ETM-based modeling approach; however, the models
must be validated with empirical data.
The requirement for additional sampling using a 200 micron net was
included in the proposed Desalination Amendment to be consistent with
the OTC Policy, but we agree with the commenter that the additional
sampling is unnecessary.
In Foster et al. (2013), Dr. Peter Raimondi states, “The use of APF
allows for the estimation of both the direct and indirect consequences of
an impact and provides a currency (i.e., habitat acreage) that may be
useful for understanding the extent of compensation required to offset
an impact.” Please see response to comment 15.48 for more
information. The Marine Life Mortality Report should perhaps be more
appropriately named the Mitigation Assessment Report. The Marine
Life Mortality Report does not ask an owner or operator to count each
individual organism that dies as a result of the construction and
operation of a facility, but rather to use models like the ETM/APF
method to estimate the amount of mitigation, in acres, that is needed to
compensate for the loss of organisms. The ETM/APF method is
included in the Marine Life Mortality report because it is being used to
estimate the impacts of a surface water intake and convert that into an
area (in acres) required to compensate for the loss of the marine life.
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larval taxa. Therefore it should be included in a mitigation assessment if Regarding the comment that an APF estimate should only be done if the
the ETM assessment concludes a significant impact that requires
ETM results are deemed significant, Water Code section 1314.25(b)
mitigation.
requires consideration of intake and mortality of all forms of marine life
without a determination of significance. For more information on why
mitigation is being required for all forms of marine life, please see
response to comment 20.16.

20.19 Amendment Section L.2.e.(1)(b):
"For operational mortality related to discharges, the report shall estimate
the area in which salinity exceeds 2.0 parts per thousand above natural
background salinity or a facility-specific alternative receiving water
limitation (see § L.3). The area in excess of the receiving water limitation
for salinity shall be determined by modeling and confirmed with
monitoring. The report shall use any acceptable approach for evaluating
mortality that occurs due to shearing stress resulting from the facility's
discharge, including any incremental increase in mortality resulting from
a commingled discharge."

The reasoning behind the requirement of 2 ppt above natural
background salinity is discussed in detail in section 8.7.1 of the Staff
Report with SED. As identified in the Staff Report with SED, the State
Water Board staff commissioned a Science Advisory Panel that
conducted an extensive literature review on the toxic effects of brine
concentrates on marine life. (Roberts et al. 2013) The Panel reported
that “benthic infaunal communities and sea grasses are the most
sensitive; some communities seem to be tolerant of effects of up to 10
psu increases, while others are affected by increases of only 2-3 psu.”

The Panel recommended an incremental salinity limit of no more than 5
No specific comment but is the 2 ppt limit supported by any studies? This percent above natural background salinity to be measured at the mixing
seems very low.
zone boundary. The 5 percent limit is approximately a 1.7 ppt increase
of above the average salinity of ocean water in California. In addition to
the Science Advisory Panel on brine, the State Water Board also
commissioned the Marine Pollution Studies Laboratory at Granite
Canyon to determine the tolerance of Ocean Plan test species to
various concentrations of hyper-saline brine. The Phillips et al. (2012)
reported that red abalone were most sensitive to elevated salinity, with
an LOEC at 35.6 ppt just 1.6 ppt above natural background.
These data were used to develop the staff recommendation of 2 ppt
above natural background salinity. However, both the Roberts et al.
2013 and Phillips et al. 2012 cautioned that the current information on
salinity tolerance of marine organisms typically looks at short-term and
or lethal effects of brine but that there is a need for longer-term chronic
toxicity tests using sub-lethal endpoints to better characterize the
tolerance threshold. This was reiterated by the Scientific Peer
Reviewers of the Desalination Amendment who stated that the 2 ppt
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limit should be protective in terms of lethal effects, but that sub-lethal
effects should also be considered (see reviews by Levin, Gillanders,
and Knott). Other reviewers were concerned that the 2 ppt standard
would not be conservative enough and reported that in other countries
like Australia and Japan, the limit is only 1 ppt (see reviews by Hodges,
Levin, and Howarth). In some cases, 2 ppt will be overly-conservative,
but in others it may not be conservative enough. Please also see
response to comment 13.154.

20.20 Amendment Section L.2.e.(1)(d):
"Upon approval of the report by the regional water board in consultation
with State Water Board staff, the calculated marine life mortality shall
form the basis for the mitigation provided pursuant to this section."

We recognize that habitat cannot be replaced for some of the entrained
species (e.g. pelagic species); however, using the APF method to
determine a number of acres for mitigation can still be applied. Please
see Staff Report with SED section 8.5.4.1.

This has important implications for APF - as habitat cannot be replaced
for several of the taxa commonly entrained in California. It is likely that a
strong argument against APF for all taxa effects could be made and that
additional mitigation may be required

The intent of III.L.2.e.(3)(b)i. is to ensure that in-kind mitigation is
considered first, but allows the regional water boards the flexibility for
situations where there may be no suitable habitat to mitigate for some of
the entrained species. In some cases, juvenile organisms utilize
different habitat from the adults and mitigation could be done for either
the juvenile or adult habitat. When habitat restoration truly is not an
option for the entrained species, it is up to the discretion of the regional
water boards to allow for out-of kind mitigation (see response to
comment 15.9) or alternative mitigation methods like contributing to a
fish hatchery, a water quality improvement project, or other up-stream
mitigation methods. Using the example above, habitat restoration would
be done for the 48 acres but in-lieu of mitigating 2 acres for the loss of
pelagic species, the regional water board could permit an alternative
mitigation approach.

20.21 Amendment Section L.2.e.(2) Suggested Change:
The proposed Desalination Amendment was revised to accommodate
"The owner or operator shall mitigate for the marine life mortality
for both options in chapter III.L.2.e.(3) and (4) to be selected.
determined in the report above by choosing to either complete a
mitigation project as described in chapter III.L.2.e.(3) or, if an appropriate
fee-based mitigation program is available, provide funding for the
program as described in chapter IIIL2.e.(4), or a combination of the two.
The mitigation project or the use of a fee-based mitigation program and
the amount of the fee that the owner or operator must pay is subject to
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regional water board approval."
Rationale:
It may be appropriate to consider both options for some projects,
particularly in the case of projects whose range of entrained larval taxa
have adult forms that do and do not associate with restorable habitat. See
[the following] comments for explanation.
20.22 Amendment Section L.2.e.(3)(a) Suggested Change:
"The owner or operator shall submit a Mitigation Plan. Mitigation Plans
shall include an APF assessment of appropriate taxa in order to scale
project entrainment and brine disposal effects on larva to appropriate
compensatory habitat acreage. The plan should also include project
objectives, site selection, site protection instrument (the legal
arrangement or instrument that will be used to ensure the long-term
protection of the compensatory mitigation project site), baseline site
conditions, a mitigation work plan, a maintenance plan, a long-term
management plan, an adaptive management plan, performance
standards based on the impact assessment and mitigation plan
objectives and success criteria, monitoring requirements, and financial
assurances."

Please see responses to comments 20.20 and 20.1, and response to
comment 15.9 regarding the out-of-kind mitigation that can be done for
open coastal and soft-bottom species.

Rationale:
See [the previous] comments on the difference between APF and ETM.
APF is only appropriate for use with species whose adult forms associate
with a restorable habitat. Species without habitat association as adults
will not benefit from habitat restoration. Alternative mitigation approaches
such as quota buyout and stocking should be considered for taxa with no
restorable adult habitat association. These approaches are unlikely to be
feasible unless a mitigation banking/in-lieu fee approach is taken.
20.23 Amendment Section L.2.e.(3)(b)i.:
"Mitigation shall be accomplished through expansion, restoration or
creation of one or more of the following: kelp beds, estuaries, coastal
wetlands, natural reefs, MPAs, or other projects approved by the regional
water board that will mitigate for intake and mortality of marine life
associated with the facility."

Please see response to comment 20.20 and response to comment 15.9
regarding the out-of-kind mitigation that can be done for open coastal
and soft-bottom species.
.
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NOTE that none of these habitats directly compensate for losses to
coastal pelagic fishes such as croakers which are usually entrained in
high numbers as larvae. Therefore, there should be consideration of
stocking in this list.
20.24 Amendment Section L.2.e.(3)(b)ii. Suggested Change:
"The owner or operator shall demonstrate that the project --fully-mitigates for intake-related marine life mortality --by including acreage
that is at least equivalent in size to APF calculated in the Marine Life
Mortality Report above--. The owner or operator shall do modeling to
evaluate the areal extent of the mitigation project's production area to
confirm that it overlaps the facility's source water body. Impacts on the
mitigation project due to entrainment by the facility must be offset by
adding compensatory acreage to the mitigation project. --The regional
water boards may require additional habitat be mitigated to compensate
for the annual entrainment of organisms between 200 and 335
microns.--"

Please see response to comment 20.20.
Please see response to comment 15.9 regarding the out-of-kind
mitigation that can be done for open coastal and soft-bottom species.
Please see response to comment 15.48 as to why the 200 micron
requirement was deleted.

Rationale:
The APF should not be used as the only criterion used to determine
appropriate mitigation. The method has limited value for coastal pelagic
fishes.
If the ETM is used in the intake assessment then the impacts predicted
from the model can be extrapolated as occurring to all planktonic
organisms. The ETM estimate is a percentage that is largely affected by
the ratio of the intake to source water volumes, therefore the same
percentage losses could be used to approximate the impacts to all
plankton with the same planktonic duration. The actual impacts to other
plankton is most likely much less due to the reduced planktonic duration
for most plankton relative to fishes.
20.25 Amendment Section L.2.e.(3)(b)iii. Suggested Change:
"--The owner or operator shall demonstrate that the project also fully
mitigates for the discharge-related marine life mortality projected in the
Marine Life Mortality Report above. For each acre of discharge-related

Disagree with the recommended deletion because it would eliminate
the requirement to mitigate for discharge-related impacts and result in
inadequate mitigation for a project. Please see response to comment
15.9.
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disturbance as determined in the Marine Life Mortality Report, an owner
or operator shall restore one acre of habitat unless the regional water
board determines that a mitigation ratio greater than 1:1 is needed.--"
Rationale:
As previously noted this will not be possible for many species. Also,
mitigation ratios have been used on previous projects.
20.26 Amendment Section L.2.e.(3)(b)iv. Suggested Change:
"--The owner or operator shall demonstrate that the project also fully
mitigates for the construction-related marine life mortality identified in the
Marine Life Mortality Report above. For each acre of construction-related
disturbance, an owner or operator shall restore one acre of habitat unless
the regional water board determines that a mitigation ratio greater than
1:1 is needed.--"

Disagree with the recommended deletion because it would eliminate
the requirement to mitigate for construction-related impacts and result
in inadequate mitigation for a project. Please see response to comment
15.9.

Rationale:
As previously noted this will not be possible for many species. Also,
mitigation ratios have been used on previous projects.
20.27 Amendment Section L.2.e.(4):
Comment noted. Please see response to comment 20.1.
"Mitigation Option 2: Fee-based Mitigation Program. If the regional water
board determines that an appropriate fee-based mitigation program has
been established by a public agency, and that payment of a fee to the
mitigation program will result in the creation and ongoing implementation
of a mitigation project that meets the requirements of section L.2.e.(3),
the owner or operator may pay a fee to the mitigation program in lieu of
completing a mitigation project."
Note: The Expert Review Panel agreed that this was the best approach
for addressing intake effects as the intake volumes are likely to be too
small to produce any impacts.
20.28 Amendment Section L.3.b.(1):
Please see response to comment 20.19 and 13.154.
"Discharges shall not exceed a daily maximum of 2.0 parts per thousand
above natural background salinity to be measured as total dissolved
solids (mg/L) measured no further than 100 meters (328 ft) horizontally
from the discharge. There is no vertical limit to this zone."
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Same comment [as the previous one] - Is the 2.0 ppt supported by data?
20.29 Amendment Section L.3.c.(1)(a) Suggested Change:
Please see response to comment 15.5.
"Establish baseline biological conditions at the discharge location and at
reference locations --over a 36 month period prior to commencing brine
discharge--. The biologic surveys must characterize the ecologic
composition of habitat and marine life using measures established by the
regional water board. At their discretion, the regional water boards may
permit the use of existing data from the facility to meet this requirement."
Rationale:
Study period should not be specified. The appropriate time period should
be determined based on the communities and habitats present and
threatened by discharge effects.
20.30 Amendment Section L.4.a.(2) Suggested Change:
Agree. The proposed change has made the appropriate places in
"Baseline biological conditions shall be established at the discharge
chapter III.L.4.a.(2).
location and at a reference location prior to commencement of
construction. The owner or operator is required to conduct studies to
--Before-After Control-Impact biological surveys that will-- evaluate the
differences between biological communities at a reference site and at the
discharge location before and after the discharge commences, preferably
using a Before-After Control-Impact design. The regional water board will
use the data and results from the study --Before-After Control-Impact
surveys-- for evaluating and renewing the requirements set forth in a
facility's NPDES permit."
Rationale:
The term "Before-After, Control-Impact' refers to a type of study design.
The suggested language change was made to reflect the fact that the
design may not be adaptable to all locations.
#21 Sean Bothwell, California Coastkeeper Alliance
21.1 Seawater desalination proponents are now seeking to continue using the The proposed Desalination Amendment does not undermine the
very same intakes regulated and intended to be phased-out under the
Once-Through Colling (OTC) Policy. By its express terms, the
Once-Through Cooling (OTC) Policy, thus undermining the Policy's
proposed Desalination Amendment applies only to seawater
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objective of minimizing marine life mortality from entrainment and
impingement.

desalination facilities, and does not apply to power plants. As
explained in response to comment 21.29, powerplant intakes and
discharges are subject to and regulated under a different statute, even
Currently proposed desalination facilities will have a detrimental impact though seawater desalination facilities and OTC facilities have similar
on the chemical, physical, and biological integrity of California's waters. intake-related impacts to marine life. Another important difference is in
Today, California's desalination facilities have a combined design
what the intake water is used for: while OTC facilities can function with
capacity of approximately 6.1 MGD. That capacity would be dwarfed by closed loop systems for cooling purposes; desalination facilities require
the 15 seawater desalination plants currently proposed along the
a continuous source of water supply to produce potable water.
California coast, with a combined design capacity of 250 to 370 MGD - a
60-fold increase over today's current capacity.
21.2 Our organizations have comprehensively reviewed California's water
supply options and have determined ocean desalination should be
pursued with caution and only after conservation, stormwater capture,
water use efficiency, and wastewater recycling has all been fully
implemented. As discussed in [comments 21.130 - 21.134], these
preferred alternatives are not only less expensive; they have additional
benefits of preventing pollution, contributing to habitat restoration, and
reducing energy usage. While we understand local water supply
agencies have the authority and discretion whether to develop seawater
desalination facilities in their portfolio, it is the State Board's charge to
ensure those facilities meet the mandates of State and Federal law.

The State Water Board supports use of alternative water supplies
including water recycling and water conservation as described in
response to comment 21.130. A goal of the proposed Desalination
Amendment is to support the use of ocean water as a reliable
supplement to traditional water supplies while protecting beneficial
uses. Desalination is another water supply option that can be used in
conjunction with other water supplies to ensure areas can meet their
water demands. The proposed Desalination Amendment would apply
establish an analytical framework for evaluating proposed desalination
projects that would use seawater in order to increase availability of
potable water supplies. It is up to the water providers to evaluate
various supply options and costs of each to make informed decisions
about future supplies. Selecting water supply alternatives at a local,
regional, or statewide level is not the State Water Board’s role and the
State Water Board does not intend to prioritize or rank water supply
options on a statewide level.

21.3 If and when seawater desalination is appropriate, projects should be
appropriately scaled to meet demonstrated water supply needs. Then,
project permits should require the best available site and design to
accommodate the best available technology to minimize the intake and
mortality of marine life; minimize the brine discharge's adverse impacts to
the marine environment; and avoid conflict with ecosystem-based
management activities, especially ongoing implementation of the Marine
Life Protection Act, and climate change and disaster preparedness.

The size of a desalination facility should be appropriately scaled to meet
water supply needs. The siting section in chapter III.L.2.b.(2) of the
proposed Desalination Amendment requires that regional water boards
consider the need for desalinated water consistent with current water
planning documents and under chapter III.L.2.d.(1)(a) states that “A
design capacity in excess of the need for desalinated* water as
identified in chapter III.L.2.b.(2) shall not be used by itself to declare
subsurface intakes* as not feasible.*” Staff also updated the language
in chapter III.L.2.c, to include size and intake capacity as part of the
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design considerations in recognition of the fact that the intake volume
from a surface water intake is directly proportional to the amount of
intake and mortality of all forms of marine life. Nothing in the proposed
Desalination Amendment will conflict with existing ecosystem-based
management activities or ongoing implementation of the Marine Life
Protection Act. Additionally, climate change and disaster preparedness
measures are considered when an owner or operator applies to the
California Coastal Commission for a Coastal Development Permit.

21.4 Given the expected push for desalination in the near future - and the likely
availability of environmentally preferable alternatives - it is critical that the
State Board develop statewide standards to minimize the intake and
mortality of all forms of marine life. However, substantial changes need to
be made to the Amendment in order to achieve the intent of the CWA and
Porter-Cologne Act, uphold the OTC Policy, and protect and restore
California's marine ecosystems.

As described in the responses below, some revisions have been made
to the proposed Desalination Amendment to better clarify and articulate
the State Water Board’s vision for protection of the beneficial uses of
California’s ocean waters from the impacts associated with
desalination. As described in response to comment 21.1, the proposed
Desalination Amendment is not intended to address or affect the
regulation of powerplants or the interpretation or implementation of the
OTC policy.

21.5 Provide Clear Guidance on Conducting a 13142.5(b) Analysis.

The proposed Desalination Amendment language provides sufficient
direction to the regional water boards to protect beneficial uses without
Generally speaking, we agree with the intent of the Amendment to
including overly-prescriptive directives that may not be appropriate for
enforce each element under Water Code §13142.5(b). We agree with the all project proposals. The range of alternatives for each individual factor
approach of identifying the "best site", "best design" and "best
and the final combination of factors could vary for each facility. It would
technology" available for "minimizing the intake and mortality of all forms not be appropriate to include additional direction on how the
of marine life." These three elements should be fully enforced before
combination of factors should be weighted or assessed as the current
turning to mitigation. And mitigation, to the extent it includes after-the-fact language in the proposed Desalination Amendment is sufficiently clear.
restoration, is still required to be "best."
The proposed language clearly states in Section L.2.a (2) that the
It is also a reasonable interpretation of the language to include an
regional water boards will look first at the best available site, the best
analysis of all the three primary elements in combination to ensure that, available design, the best available technology, and the best available
collectively those elements of a facility meet the standard of "best" and mitigation measures feasible to minimize intake and mortality of all
"minimization" of the intake and mortality of all forms of marine life.
forms of marine life, independently. Looking at the factors individually
However, it would undermine the letter and intent of the law if a
helps to identify the best option or options for minimizing intake and
combination of the elements resulted in less than one element could
mortality of all forms of marine life. After identifying the best available
achieve. For example, choosing a site or design that would effectively
alternatives from the more narrow individual perspective, the regional
preclude the use of the best technology is not a combination that
water board will consider all four factors collectively. Staff recognizes
collectively minimizes the intake and mortality of all forms of marine life. that some of the best available alternatives may be mutually exclusive,
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The site and design may be the ''best" for some other purpose, but clearly redundant, or infeasible in combination. However, the final combination
not for the purpose of the law.
of alternatives for the four factors will include the alternatives that
overall result in the least amount of intake and mortality of marine life.
Therefore, the Amendment needs clear definitions and explanations for
how the combination of terms are considered, to ensure the process
The regional water board would not choose the site or design that would
results in full realization of collectively minimizing the intake and mortality preclude the use of the best technology unless the selection resulted in
of all forms of marine life - rather than leaving ambiguity that would allow the least amount of intake and mortality of marine life. The
a lesser standard.
determination is made for best available site and design for minimizing
intake and mortality of all forms of marine life, not “best” for any other
Best is not "some" advantage, and minimize is not "some" reduction-it is purpose, and thus is consistent with the requirement in Water Code
the optimum possible.
section 13142.5(b). The proposed Desalination Amendment is written
so that the combination of factors selected will be the “optimum
possible” and is consistent with the language in Water Code section
13142.5(b).
21.6 Further, the intent of the Amendment should not be to minimize the intake Agree, per comment 21.8, a definition of “all forms of marine life” was
of "some" species at "some" life stage - instead, it should be to minimize added to the proposed Desalination Amendment and “all forms” was
the intake and mortality of "all" forms of marine life.
added in front of “marine life” in the amendment language and Staff
Report with SED as appropriate.
21.7 Consequently, technologies like open-ocean screens as part of a
collection of technologies must be shown to be superior at minimizing the
intake of all forms of marine life - inclusive of all species of all sizes and
life stages. To the extent restoration is part of mitigation, it must ensure
replacement of all species lost to the intake - not just replacement of the
weight of what is lost (it is not a replacement of general biomass, it is
replacement of biomass of "all forms of marine life" lost to intake and
mortality).

Chapter III.L.2.e of the proposed Desalination Amendment states that,
“The owner or operator shall fully [emphasis added] mitigate for all
marine life mortality associated with the desalination facility.” The
requirement to “fully mitigate” would prevent mitigation projects that will
replace general biomass from meeting the mitigation requirements
because replacing with general biomass is not “fully” mitigating.

21.8 We request the State Board incorporate the following definitions into
Appendix 1:

Disagree. “Best” and “minimize” do not need to be defined because they
have common definitions that are generally accepted. A definition of “all

Additionally, the regional water board will review and approve the
Marine Life Mortality Report and Mitigation Plan for a facility. The
regional water board will have oversight to ensure that the mitigation
compensates for intake and mortality of all forms of marine life
associated with the facility whether an owner or operator completes
their own mitigation project or pays into an in-lieu mitigation funding
program.
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"Minimize" to reduce to the smallest possible amount or degree.
"All forms of marine life" all individual species in all different life stages.

21.9 The State Board Needs to Provide Clear Guidance on how a Regional
Board Shall Combine all of the 13142.5(b) Elements.
The amendment should clarify the intent of combining the site location,
facility design, and technology elements: "[t]he combination of elements
shall collectively be the best combination to minimize the intake and
mortality of all forms of marine life." Adopting a ''tech neutral" and "site
specific" approach to best technology, as suggested by project
proponents, would undermine the clear intent to minimize intake and
mortality of all forms of marine life through a combination of the elements.
As we have seen in the past, this approach allows a "site" selection that
has little to no advantages for minimizing intake and mortality, and results
in "site specific" technologies that are not the "best." The State Board
should be careful not to adopt a policy that does not follow the intent of
the Water Code language and does not ensure the best minimization of
the intake and mortality of marine life - whether it is through each
individual element or the combination of elements.

Response
forms of marine life” was added to Appendix I of the Ocean Plan and is
defined as including all life stages of all marine species.

Disagree. Chapters III.L.2. a, b, c and d of the proposed Desalination
Amendment provide a logical framework for evaluating all pertinent
site-specific factors and conditions. This process is done in
consultation with other state agencies to adequately protect aquatic life
related beneficial uses in order to identify the best available site, design,
and technology to best minimize intake and mortality of all forms of
marine life. To provide further direction on this analysis would limit the
flexibility of the regional water boards to consider all factors in relation to
all available information. Surfrider Foundation v. California Regional
th
Water Quality Control Board (2012) 211 Cal.App.4 557, represents a
specific application of the factors set forth in Water Code section
13142.5(b) for a specific proposed facility but nonetheless sets forth an
approach to the analysis and interpretation of the statute that has been
upheld by a California appellate court. The proposed Desalination
Amendment, if adopted, would provide a consistent approach that
regional water boards would use to protect aquatic life from the impacts
associated with desalination facilities. Also, please see response to
comment 21.5

In Surfrider Foundation v. California Regional Water Quality Control
Board, San Diego Region ("Carlsbad" decision), the court allowed broad
discretion to the Regional Board in its adoption of the Carlsbad permit
-finding that a narrow selection of alternative sites with little or no
connection to minimizing intake and mortality was acceptable. The court
allowed the same discretion in finding that the design of the facility to
produce 50 MGD was allowable - again with little or no connection to the
ultimate goal of minimizing the intake and mortality of all forms of marine
life. Then, given the selection of the site, the discussion of best
technology feasible at that site was dramatically constrained if not
eliminated. Because the design of the facility did not include alternatives
that would make the site compatible with the best technology, the entire
purpose of combining site, design and technology to minimize the intake
and mortality of all forms of marine life unraveled and the clearly
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preferable combination was precluded. How the combination was
reviewed resulted in far less than the ''best" that would be possible with a
different process of combining the elements. The process for combining
the separate elements clearly did not collectively minimize the intake and
mortality of marine life. While the court allowed broad discretion to the
Regional Board in combining the elements, the process effectively
precluded a combination of elements that were compatible and
collectively minimized the intake and mortality of marine life.
As discussed below, the Carlsbad decision serves as a practical example
of how ambiguity in the Ocean Plan can result in undermining its intent. It
is not sufficient to simply state that the Water Code envisions a
combination of the elements, it is imperative to describe the process for
considering the combination in a way that ensures a collective
minimization of the intake and mortality of all forms of marine life.
21.10 Further, comments by industry representatives including newly fabricated
terminology like "site specific" best technology, and taking a ''tech
neutral" approach are clear evidence of recommended modifications to
the Amendment that will result in less than ''the best" elements or
combination of elements, and consequently less than "minimizing"
(reducing to the smallest possible amount or degree) the intake and
mortality of marine life by combining the separate but interconnected
elements.

Disagree. The proposed Desalination Amendment does not rely on
the terms “site specific" best technology or “tech neutral.” The proposed
Desalination Amendment is consistent with Water Code section
13142.5(b) requiring an analysis of best available site, design,
technology, and mitigation measures feasible. Please see response to
comment 21.5.

21.11 The Amendment should be modified to clarify that combining the
elements does not undermine the intent of best reduction of intake and
mortality possible. Without clarifying language and instructions for
combining the elements, the Amendment will not result in full
enforcement of the intent. As written, the Amendment does little to assert
the authority and duty of the State Board to ensure the regional boards
enforce the law in a way that is consistent. In practice, the Amendment
would still allow similar discretion to the regional boards as they have
today, and effectively codify the process that allowed a co--located facility
in Carlsbad as the future model for stand-alone facilities statewide.

Agree that the regional water board should consider all four factors
collectively and determine the best combination of feasible alternatives
to minimize intake and mortality of all forms of marine life. However, the
proposed language addition is redundant. Please also see response to
comment 21.5.

Given the Amendment's clear directive to combine all13142.5(b)
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elements, we request the State Board include a "combination section" to
provide regional board guidance on the proper way of combining all
13142.5(b) elements.
To ensure the Amendment properly combines the 13142.5(b) elements,
we request the following revisions to Chapter III.L.2.a.(2):
"The regional water board shall conduct a Water Code section
13142.5(b) analysis of all new and expanded desalination facilities.* A
Water Code section 13142.5(b) analysis may include future expansions
at the facility. The regional water board shall first analyze separately as
independent considerations a range of feasible alternatives for the best
site, the best design, the best technology, and the best mitigation
measures to minimize intake and mortality of marine life. Then, the
regional water board shall consider all four factors collectively, and the
combination of elements shall collectively be the best combination to
minimize the intake and mortality of all forms of marine life. --include the
best combination of alternatives that in combination minimize intake and
mortality of marine life.-- The best combination of alternatives may not
always include the best alternative under each individual factor because
some alternatives may be mutually exclusive, redundant, or infeasible in
combination.
21.12 The "Carlsbad decision" does not Restrict the State Board's Authority to he proposed Desalination Amendment and the Staff Report with SED
Interpret 13142.5(b).
were revised to include references to “available” and “feasible” for the
statutory factors, in order to make the intent clear. A feasibility
The "Carlsbad decision" is factually distinguishable from the Amendment, definition has been also been added, using CEQA’s definition, as
consistent with the Surfrider decision. The proposed amendment sets
and does not limit the discretion of the State Board to ensure
forth an analytical framework that is consistent with the Surfrider
enforcement of the law. First, it is abundantly clear that the court was
analyzing the permit for "temporary" operation of the facility while the
decision but in no way dependent on the specific facts in that case, nor
co-located power plant was discharging heated wastewater for use as
does the proposed interpretation and framework represent a limitation
"source water" for the desalination facility. Consequently, the factual
on enforcing the law or giving full meaning to its requirements. Note
basis for the decision is not the same as the facts applicable for a
that “best available” as a standard is not applied in the same context as
stand-alone facility; nor to the adoption of statewide rules for new and
defined in the Clean Water Act. See response to comment 21.29.
expanded facilities.
The benefit of using the discharge wastewater from the power plant in
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Carlsbad has all but evaporated- - we predict that source water will cease
nearly simultaneously with completion of construction of the facility. And
the technology proposed for co-location and co-operation is irrelevant for
a stand-alone facility. For example, surely the State Board will not
consider "scrubbing bubbles" as a technology for minimizing intake and
mortality for a new stand-alone facility. And similarly, the best site,
design, technology and mitigation required for the co-located project is
not the best for a stand-alone facility.
21.13 While we agree that the court's interpretation of the law provides
important guidance for this Amendment, it does not limit the State Board's
discretion to interpret the law and establish regulations for enforcement of
the law. "Agency deference" afforded to the Regional Board's issuance of
the temporary permit does not limit the State Board's discretion to
establish statewide standards for stand-alone facilities.

Agree that the "Carlsbad decision" (Surfrider Foundation v. California
Regional Water Quality Control Board, San Diego Region, Super. Ct.
(No. 37-2010-90436- CU-WM-OTL, 2010)) does not restrict the State
Water Board's authority to interpret Water Code section 13142.5(b).
Also agree that the best available site, design, technology, and
mitigation feasible required for the facilities for facilities with temporary
operating conditions (e.g. co-located with a power plant or commingling
brine with wastewater) may not be the best for the long-term
stand-alone facility. The proposed Desalination Amendment language
allows the regional water boards to issue conditional Water Code
section 13142.5(b) determinations for desalination facilities with
temporary operating circumstances so that when operating conditions
change (e.g. water recycling increases and wastewater becomes
unavailable for brine dilution) at a desalination facility, the regional
water board can issue a new Water Code section 1314.25(b)
determination based on the conditions for the long-term stand-alone
facility.

21.14 Further, courts have found that when an agency "reverses direction" in
their regulatory standards, they must include a reasoned analysis for the
change. The Amendment already does that in several ways, and those
changes are supported by a reasoned analysis. For example, the
Amendment clarifies that "best available mitigation", or "after the fact
restoration", is not weighted the same as "best available site, design and
technology" when combining the elements of section 13142.5(b).
After-the-fact restoration is only allowed for the remainder of what marine
life is lost to the intake after the best available site, design and technology
has been implemented - it is not a co-equal element in the combination of

Comment noted. The State Water Board considered the Surfrider
Foundation v. California Regional Water Quality Control Board, San
Diego Region, Super. Ct. (No. 37-2010-90436- CU-WM-OTL, 2010)
decision when drafting the proposed Desalination Amendment, but did
not rely on its specific facts in establishing the analytical framework for
how the regional water board will make a Water Code section
13142.5(b) determination for new or expanded desalination facilities.
The decision represents a permissible interpretation of Water Code
section 13142.5(b) that accordingly informs the approach set forth in the
proposed Desalination Amendment. As stated in the chapters III.L2. a,
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elements. While we disagree that "mitigation" includes "after the fact
restoration", we agree that the rule should exhaust every alternative for
minimizing the intake and mortality in the first place before attempting to
"replace" the species lost. Therefore, the Amendment has already
distinguished Carlsbad, and done so within the State Board's discretion,
by articulating a reasoned analysis for the change. And we support the
reasoned analysis - it is effectively impossible to restore or construct
habitat that ensures replacement of all forms of marine life lost to the
intake.

b, c and d of the proposed Desalination Amendment, the analysis of the
best available site, design, technology, and mitigation measures
feasible are performed separately and then in combination. See
response to comment 21.5.

21.15 Similarly, the Amendment changes direction in the interpretation of the
term "feasible" in the statute. While we disagree with the Amendment's
treatment of determining what is and is not "feasible", we agree that
changing direction by not relying on the CEQA definition is within the
State Board's retained discretion, given a reasoned analysis for the
change.

Disagree. A definition of feasible was added to the proposed
Desalination Amendment to clarify the meaning of “feasible that states;
for the purposes of chapter III.L, feasible shall mean capable of being
accomplished in a successful manner within a reasonable period of
time, taking into account economic, environmental, social, and
technological factors. (Public Resources Code § 21061.1; § 30108).”
See responses to comments 6.12, 21.41, 21.50, 21.51, and 21.52 for
more discussion on feasibility.

21.16 In conclusion, the State Board's discretion in adopting the Amendment is
not strictly constrained by Carlsbad. And it is now apparent that the
decision, if it were to constrain the development of this Amendment,
would not result in full enforcement of both the letter and intent of the law.

Agree. The proposed Desalination Amendment was not constrained
by the "Carlsbad decision" (Surfrider Foundation v. California Regional
Water Quality Control Board, San Diego Region, Super. Ct. (No.
37-2010-90436- CU-WM-OTL, 2010) ). The State Water Board
considered the Surfrider Foundation v. California Regional Water
Quality Control Board, San Diego Region, Super. Ct. (No.
37-2010-90436- CU-WM-OTL, 2010) decision when drafting the
proposed Desalination Amendment, but did not rely on its specific facts
in establishing the analytical framework for how the regional water
board will make a Water Code section 13142.5(b) determination for new
or expanded desalination facilities. The decision represents a
permissible interpretation of Water Code section 13142.5(b) that
accordingly informs the approach set forth in the proposed Desalination
Amendment.

21.17 What is "Best Available?"

The State Water Board interprets the statute as written and consistent
with applicable case law. The proposed Desalination Amendment is
based on Water Code section 13142.5(b) that requires a proponent to

Through past regulatory decisions and judicial review, the definition of
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"best available" has evolved to mean not only what is available today.
The term has been interpreted to incorporate a "technology forcing"
policy to ensure that future innovations be adopted as they become
"available." Therefore, when applying a "best available" standard to
"site", "design" and "mitigation" (elements other than "technology") the
term might logically be interpreted as enforcing an "innovation forcing"
policy. As State Board staff discussed at the August 9, 2014 Board
Workshop, this interpretation is in conflict with limits in the Water Code in
that section 13142.5(b) only applies to "new or expanded facilities." We
agree that there is an apparent, yet likely unintended, contradiction in the
Water Code language. The Amendment must include a reconciliation of
the contradiction within the discretion of the State Board's authority to
interpret the law. And within that discretion, we think it is appropriate to
distinguish that the contradiction is centered on interpreting "available" to
establish an "innovation forcing" policy in the Amendment. That is, if it is
impractical to compel future changes as innovation evolves, it does not
preclude imposing the "best" or the "best available" at the time a facility is
first permitted - in fact, it compels more scrutiny to ensure that "less than
best" is not enshrined in a proposed facility site, design or technology
once it is considered "existing."

use the best available site, design, technology and mitigation measures
feasible that minimize intake and mortality of all forms of marine life.
The statute has been interpreted to refer to the set of measures that
collectively minimize such intake and mortality. See response to
comment 21.29. Regarding new or expanded versus existing facilities,
Water Code section 13142.5(b) is clear that it applies only to new or
expanded facilities.

21.18 An exception to the requirements above arises when facilities have been
constructed and are operational. The principle that "available" includes
an "innovation forcing policy" is, from a practical perspective,
unenforceable for changing "sites" once a facility is constructed and
operating. Arguably, this may affect the selection of a technology that is
"available" in the future at an existing facility's site. That is, the standard
interpretation of "available" (which embodies a policy to adapt as
innovations provide better alternatives) will not be practical for better
"sites" once a facility is built and operating. However, that does not
preclude requiring "better" technologies at an existing site as innovative
alternatives are developed - even if a future "best" is impractical at the
existing site. In other words, enforcing the "innovation forcing policy" for
technologies developed in the future is not completely eliminated after a
site is chosen and a facility is constructed - it merely limits what is
"available" at the site.

Disagree. Chapter III.L.2.of the proposed Desalination Amendment
applies only to new or expanded desalination facilities and does not
apply to existing facilities that have been constructed and are
operational unless they are proposing to expand. If a facility expands
within the meaning of the proposed Desalination Amendment, the
regional water board must still require an analysis of all factors required
under Water Code section 13142.5(b). The analysis may be limited to
expansions or changes that result in intake and mortality of all forms of
marine life, unless the regional water board determines that additional
measures to minimize intake and mortality are feasible for the existing
portions of the facility. In some cases, a facility planning an expansion
may be forced to look at an additional site for the expansion if space is a
limiting factor. The analysis of best available site feasible for an
expanded facility does not preclude the analysis of how or if the other
factors would be analyzed. The proposed Desalination Amendment
considers feasibility in the best available determination for each of the
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factors. In some cases it will be infeasible to move an entire
desalination facility to accommodate for an expansion, but the site is still
a factor that must be considered in the Water Code section 13142.5(b)
determination for an expanded facility

21.19 We agree with the State Board that the literal interpretation of the
language creates a conflict between the policy to compel innovation and
the limited enforceability on "new and existing facilities." The conflict is,
from a practical perspective, primarily a limit on changing the site as
innovative new technologies and designs become available. However,
the conflict between an innovation forcing policy and the limited authority
to regulate new or expanded facilities is largely, if not completely
avoidable by ensuring the absolute best in the first place. In fact, it is hard
to imagine how a project proponent would be compelled to modify a
facility that was designed and sited to be compatible with sub-surface
intakes in the first place.

Disagree. There is no reason to believe that best available site would
not be a decision factor in future expansions of an existing facility and
there is nothing in the proposed Desalination Amendment or Staff
Report with SED to support that statement. The proposed Desalination
Amendment does not specify the type of subsurface intake that is to be
considered, only that subsurface must be evaluated first and
demonstrated to be not feasible before consideration is given to surface
water intakes. The proposed Desalination Amendment supports new
technology that minimizes intake and mortality of all forms of marine life
and allows for new and improved technology, so no changes are
necessary to address this comment.

Further, it does not preclude requiring the best available technology at
the time future project proposals are considered for a permit. It should be
clear that if alternatives to a SIG - that are better or equivalent at
minimizing intake and mortality of marine life, but more "available"- are
developed in the future. the identification of what is "best" may change for
new or expanded facilities.
21.20 The Concept of Best Available Needs to be Distributed Throughout each Chapter III.L.2. b, c, d, and e of the proposed Desalination Amendment
of the Elements Under 13142.5(b).
incorporate the language “best available” into each of the factors (see
response to comment 6.1). Within these sections, the proposed
As noted above, we agree that the separate elements of section
Desalination Amendment provides an analytical framework for
13142.5(b) need to be considered individually and in combination.
evaluating all pertinent site-specific factors and conditions in
Nonetheless, each element - site, design, and technology - needs
consultation with other state agencies to adequately protect aquatic life
numerical or qualitative standards to ensure the "best available" mandate related beneficial uses. However, developing quantitative numerical
is enforced, and the combination needs guidance to ensure that all the assessment standards for all factors is neither necessary for the
elements collectively result in the "best available" scenario to achieve the protection of aquatic life related beneficial uses nor possible at this time
intent of minimizing the intake and mortality of marine life.
as significantly more data would need to be collected and analyzed in
relation to all other combinations to fully develop, test and validate a
numerical assessment framework. This effort would take many years
and significantly more resources to complete.
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21.21 The analysis starts with the "best available technology. "It is undisputed
that sub-surface wells eliminate the intake and mortality by a measurable
degree. Subsurface infiltration galleries (SIG) effectively minimize intake
and mortality of marine life to the same degree. The difference in
minimizing marine life mortality between a subsurface well and a SIG is
the potential mortality associated with construction and maintenance of a
SIG. An open-ocean intake, whether screened or not, is not equal to a
sub-surface intake and should not be considered "best available
technology."

Disagree. Neither the proposed Desalination Amendment nor Water
Code section 13142.5(b) requires that the analysis start with best
available technology. With regard to subsurface intakes, while they do
otherwise represent the best technology for minimizing intake and
mortality of all forms of marine life, they are not available or feasible in
all situations. If subsurface intakes are not feasible, an owner or
operator may use a screened surface intake. Screened surface intakes
have significantly higher operational mortality relative to subsurface
intakes, while subsurface infiltration galleries may have mortality
associated with the construction and maintenance of the intake. The
regional water board will determine the best available technology
alternative that will work in combination with the best available site and
best available design alternatives and result in the least amount of
intake and mortality of all forms of marine life.

21.22 Next, the "best design" is one that is compatible with the best available
technology - a sub-surface intake. A SIG can be constructed in modules
or different configurations to safely supply much larger volumes of
"source water" than a well. The "site" of a facility is "best" if it is
compatible with the availability of a sub-surface intake. The currently
considers other ancillary issues for what may be the ''best site" for a
facility - for example consolidating industrial facilities, avoiding special
terrestrial habitats and species, co-locating with a sewage treatment
plant for dilution water - but achieving the legislative intent of minimizing
the intake and mortality of all forms of marine life mandates that the best
site available is the site that is compatible with the best technology
available.

Disagree with the assumption that subsurface intakes will be feasible in
all cases, or that a proposed facility should be restricted to those
circumstances where subsurface is feasible. The proposed
Desalination Amendment does not restrict desalination facilities to
locations where subsurface intakes are feasible because such an
approach would limit availability of desalination as an option and
potentially put even greater burdens on the range of available
alternatives for enhancing existing water supplies. The regional water
board will determine the best available and feasible combination of
alternatives that in combination will result in the least amount of intake
and mortality of all forms of marine life for a proposed facility

21.23 Finally, the "best available mitigation" should also be considered within
the context of the intent to minimize the intake and mortality of "all forms
of marine life." "All forms of marine life" lost to the intake from a seawater
desalination facility using an open intake with screens will likely include a
diversity of species and life stages that inhabit every marine habitat - from
deep and shallow rocky reef, to deep and shallow sandy areas, to the
water column itself. To the extent the entrainment and impingement of
organisms includes those that inhabit estuarine or other inland waters,

Please see response to comment 21.7. Chapter III.L.2.e of the
proposed Desalination Amendment states that, “The owner or operator
shall fully [emphasis added] mitigate for all marine life mortality
associated with the desalination facility.” The requirement to “fully
mitigate” would prevent mitigation projects that will replace general
biomass from meeting the mitigation requirements because replacing
with general biomass is not “fully” mitigating.
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the scope of "replacement habitat" is virtually all habitat. This is why
minimizing the intake and mortality of all forms of marine life in the first
place must be enforced to the fullest extent - replacement of all these
species is extremely difficult to ensure.
21.24 To ensure each 13142.5(b) element is the ''best available", we offer the Please see responses to comments 21.5, 21.29, and 6.1.
following revisions to the Amendment:
"Chapter III.L.2.b.: The Regional Board shall require the best available
site. Site is the general onshore and offshore location of a new or
expanded facility. There may be multiple potential facility design
configurations within any given site."
"Chapter III.L.2.c.: The Regional Board shall require the best available
design. Design is the layout, form, and function of a facility, including the
configuration and type of infrastructure, including intake and outfall
structures."
"Chapter III.L.2.d.: The Regional Board shall require the best available
technology. Technology is the type of equipment, materials,* and
methods that are used to construct and operate the design components
of the desalination facility.*"
"Chapter lll.L.2.e.: The Regional Board shall require the best available
mitigation. Mitigation for the purposes of this section is the replacement of
marine life or habitat that is lost due to the construction and operation of a
desalination facility* after minimizing marine life mortality through the
best available site, best available design, and best available technology
measures."
21.25 The State Board Needs to be Explicit that Subsurface Galleries are the
Best Available Technology.

Agree that subsurface intakes are preferred and represent the best
option for minimizing intake and mortality of all forms of marine life
where feasible and available. Allowing for a limited circumstance under
Subsurface intakes are not only the "preferred alternative" for minimizing which surface intakes may be used when subsurface is not feasible is
the intake and mortality of marine life - but the best available technology consistent with the project objectives and interpretation of the statute as
for minimizing the intake and mortality of all forms of marine life. The
requiring the best combination of measures to minimize intake and
Amendment implements Section 13142.5(b) by stating that when the
mortality. The proposed Desalination Amendment is clear that surface
regional board conducts a 13142.5(b) analysis, the board shall first
intakes are allowed only when subsurface intakes are determined to be
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analyze "...the best technology...to minimize intake and mortality of
not feasible. Please see response to comment 15.2.
marine life." This is where the terms "best available technology" end.
Instead, Chapter III.L.2.d., states that the regional board "shall apply the
following considerations in determining whether a proposed technology
best minimizes intake and mortality of marine life." The SED also falls
short of establishing subsurface intakes as the best available technology.
Instead, SED Section 8.3.5., the State Board recommends Option 3,
which would "establish subsurface intakes as the preferred technology
for seawater intakes." The State Board needs to be explicit that
subsurface intakes are the best available technology for minimizing the
intake and mortality of marine life. As the Board admits "[s]ubsurface
intakes draw water from below the ground or seafloor using the sediment
as a natural filter, resulting in null impingement and entrainment at the
intake." The Board goes on to state that a subsurface intake's elimination
of impingement and entrainment "gives subsurface intakes a significant
environmental advantage over surface water intakes..." It is evident that
the State Board believes subsurface intakes to be the superior
technology for minimizing intake and mortality of marine life, yet fails to
designate subsurface intakes as the best available technology in the
Amendment.
21.26 The science community agrees with the State Board that subsurface
See response to comment 21.25 above.
intakes are a superior technology for minimizing the intake and mortality
of marine life. Studies come to the same conclusion that subsurface
intakes eliminate impingement and entrainment. Similarly, subsurface
intakes provide a natural barrier to suspended sediments, algal toxins,
pathogens, dissolved or suspended organic compounds, harmful algal
blooms, kelp, sea jellies, debris, or oil or chemical spills, and adult and
juvenile marine organisms.
The international community finds subsurface intakes to be the superior
technology - beyond the benefit of nearly eliminating the intake and
mortality of all forms of marine life. A 2013 survey led by international
experts summarized important findings arguing strongly in favor of
subsurface intakes:
"The use of subsurface intake systems for seawater reverse osmosis
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(SWRO) desalination plants significantly improves raw water quality,
reduces chemical usage and environmental impacts, decreases the
carbon footprint, and reduces cost of treated water to consumers. Recent
investigations of the improvement in water quality made by subsurface
intakes show lowering of the silt density index by 75 to 90%, removal of
nearly all algae, removal of over 90% of bacteria, reduction in the
concentrations of (total and dissolved organic carbon), and virtual
elimination of biopolymers and polysaccharides that cause organic
biofouling of membranes. Economic analyses show that overall SWRO
operating costs can be reduced by 5 to 30% by using subsurface intake
systems. Although capital costs can be slightly to significantly higher
compared to open-ocean intake system costs, a preliminary life-cycle
cost analysis shows significant cost saving over operating periods of 10
to 30 years."
There is no question that subsurface intakes are the best available
technology. As such, the State Board should be explicit that subsurface
intakes - and specifically, subsurface infiltration galleries (as discussed
below)- are the best available technology.
21.27 There is a Difference Between Subsurface Wells and Infiltration
Galleries.

Disagree that construction of subsurface wells or galleries will cause no
marine life mortality. While construction of subsurface wells can avoid
significant harm to marine life through implementation of best
Not all subsurface intakes are created equally. Subsurface wells and
management practices or drilling onshore, there may still be some
subsurface infiltration galleries are often grouped together under the
mortality associated with the construction of subsurface wells.
umbrella of subsurface intakes. And while subsurface intakes collectively Subsurface galleries require excavation of much larger areas and would
have the same operational benefits of eliminating impingement and
have greater short term impacts. An owner or operator must
entrainment, different types of subsurface intakes may have different
demonstrate to the regional water board that there is no marine life
construction and maintenance impacts resulting in the potential for
mortality associated with the construction of the subsurface wells or
marine life mortality or temporary displacement.
galleries. If there is marine life mortality associated with the construction
of the subsurface wells, it must be quantified and included in the Marine
Subsurface wells (vertical beach wells, slant wells, and horizontal
Life Mortality Report.
directionally drilled (HDD) wells) should be considered the ultimate
technology for minimizing marine life mortality because there is no marine Agree that both the Fukuoka Desalination Facility in Japan and the City
life mortality -both operational and during construction. Vertical beach
of Long Beach’s Desalination facility are examples where subsurface
wells consist of a series of shallow wells near the shoreline that use
intakes are technically feasible and required minimal maintenance over
beach sand or other geologic deposits to filter water. Vertical wells are the operational lifetime of the facilities. The City of Long Beach operated
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also a proven feasible technology for large-scale desalination facilities
internationally. The Sur plant, in the country of Oman, is one of the largest
desalination plants in the world with a pumping capacity of up to 21.2
MGD. The Sur plant is an example of a facility that uses subsurface
intakes to successfully provide large volumes of water for desalination.

their desalination facility using an infiltration gallery intake from 2006 to
2010. However, the City of Long Beach shut the pilot project down due
to high energy costs and has decided to pursue recycled water or
groundwater storage before considering desalination in the future.
(Weiser 2014)

HDD wells are a combination of vertical wells before moving horizontal
underneath the seafloor. HDD well technology is used extensively by the
oil exploration industry and has been used in desalination plants. The 34
MGD San Pedro del Pinatar (Cartagena) plant in Spain, has been
operational for several years, and is the largest desalination plant using
HDD technology.

The comment that the State Water Board should consider galleries and
wells as two separate technologies with different performance
standards is not an issue that would significantly change the overall
intent, implementation, or level of protection to aquatic life. The support
for all types of subsurface intakes in the proposed Desalination
Amendment is clear; screened surface water intakes and alternative
screening technologies may only be considered when subsurface
intakes are deemed infeasible. Therefore the proposed change was not
made.

Slant wells are drilled at an angle such that the wellhead and related
infrastructure may be onshore, while the well extends below ocean
sediments and draws seawater through the seabed. With this technology,
the wellhead can be located some distance from the beach to minimize
"loss of shoreline habitat, recreation access, and aesthetic value". While
this is a new and growing technology, the potential for slant wells is
increasing and evidence of the advancement of slant wells and the
minimization of the intake and mortality of all forms of marine life is
already proven by the "Dana Point Pilot Project" under operation by the
Municipal Water District of Orange County.
Subsurface wells have no construction impacts to marine life. All well
construction begins at the beach, and then either goes directly down,
goes down and then horizontally under the seafloor, or goes offshore at
an angle. But regardless of what type of subsurface well is used the
benefits of subsurface wells are the same - no marine life mortality during
both construction and operation - making subsurface wells the ultimate
technology for minimizing marine life mortality.
Subsurface infiltration galleries are different - they have construction and
maintenance impacts possibly leading to marine life mortality. Infiltration
galleries are typically constructed by removing soil or rock, placing a
screen or network of screens within the excavated area, and then
backfilling the area with a porous media to form an artificial filter around
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the screens. Infiltration galleries are usually located within the intertidal
zone of the beach or in the seabed, thus leading to potential construction
impacts on marine life. While galleries have the same operational impacts
of subsurface wells - zero marine life mortality - galleries do have some
construction and maintenance impacts making that technology the
secondary alternative technology for minimizing marine life mortality.
Subsurface infiltration galleries offer flexibility to desalination proponents.
Since galleries are designed to replace the natural substrate, they are
considered to be "highly feasible." The only drawback to galleries is they
cannot be located in areas of "significant concentrations of mud and
sediment, commonly associated with locations near the mouth of a river
or stream" without planning for maintenance to ensure the galleries do
not clog up and lose performance. Galleries have proven feasible at the
Fukuoka desalination plant in Japan. The gallery has an intake flow of 27
MGD and has been operational since 2006. Since the facility has become
operational, the gallery system has not required cleaning, and the filter
membranes have required only minimal maintenance. The City of Long
Beach, California has also been operating a pilot seabed infiltration
gallery for several years. And several other systems around the world are
in design, have been proposed for development, or are in operation.
Interestingly, the Long Beach pilot gallery is located near the mouths of
the Los Angeles River and San Gabriel River, and behind a long
breakwater eliminating wave action. Despite the fact this location violates
all the industry recommendations for where to construct a gallery to
ensure performance and avoid maintenance, the pilot gallery appears to
be operating without problem.
The State Board should consider galleries and wells as two separate
technologies with different performance standards.
21.28 The Feasibility of Subsurface Intakes Should not Preclude the State
Board from Determining that Subsurface Intakes are the Best Available
Technology for Setting a Performance Standard.

Disagree. Selecting the best available technology within the meaning
of Water Code section 13142.5(b) is distinguishable from determining
best technology available within the meaning of Clean Water Act
section 316(b). See response to comment 21.29 below.

Absolute feasibility should not preclude the State Board from making a
determination that subsurface intakes are the best available technology.
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When determining that wet-cycle cooling towers were the best
technology available for minimizing marine life mortality under the OTC
Policy, the State Board did not find that wet-cooling technology were
feasible everywhere. During the development of the OTC Policy, the
State Board hired Tetra Tech Consultants to evaluate the technical and
logistical feasibility of retrofitting 15 of the State's coastal OTC facilities
with wet cooling systems. The report developed conceptual retrofit
designs based on each facility's design parameters and evaluated
feasibility in terms of logistics (e.g., available space, interference with
other critical systems or nearby infrastructure), operations (e.g., energy
penalty), local use restrictions (e.g., noise or building codes) and
aesthetic or environmental restrictions (e.g., conflicts with conservation
plans, impacts to threatened and endangered species). The Tetra Tech
report found that wet cooling was technically and logistically feasible at
12 of the 15 facilities. Although wet-cooling towers were not believed to
be feasible for all facilities, the State Board adopted that technology as
the best technology available - setting a standard for OTC facilities to
meet through either the Track 1 or Track 2 approach.
Setting the best available technology for desalination facilities is
analogous to setting BTA under the OTC Policy. Subsurface wells may
offer limited feasibility due to geological conditions; however, infiltration
galleries are designed to work in most geological conditions. Beach
galleries specifically have design potential for large scale facilities, and
have been demonstrated to be able handle large volumes of water.
Therefore, beach galleries are analogous to wet-cycle cooling towers,
they may not work in 100 percent of the locations, but they are feasible in
the majority of sites along the California coast.
Like the OTC Policy, the State Board should determine subsurface
intakes to be the best available technology despite the possibility of
infeasibility at some locations.
21.29 Subsurface Infiltration Galleries Should be the Best Available
Technology.

Disagree. Under Water Code section 13142.5(b), the determination of
the “best available site, design, technology, and mitigation measures
feasible . . . to minimize the intake and mortality of all forms of marine
While subsurface wells are the ultimate technology for minimizing marine life” is not governed by the same decision-making process set forth in
life mortality, subsurface galleries should be considered the best
the OTC Policy. Importantly, Clean Water Act section 316(b) is distinct
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available technology for determining the performance standard. Notably,
the OTC Policy did "not require a facility to adopt closed-cycle cooling
(dry cooling towers) in order to comply, but instead contains a two track
approach that acknowledges the ability of different technology options to
achieve reductions that are substantially similar to closed-cycle wet
cooling (wet cooling towers)." The State Board did not set a OTC Policy
performance standard of dry cooling towers because that technology was
shown not to be feasible at many "existing" power plants and hence not
readily "available" for existing facilities. Dry cooling is analogous to
subsurface wells because both result in a performance standard of zero
marine life mortality but may not be feasible everywhere.

and inapplicable here “because of crucial differences in the statutory
language.” Surfrider Foundation v. California Regional Water Quality
th
Control Board (2012) 211 Cal.App4 557, 579. Specifically, section
316(b) requires that the “location, design, construction, and capacity of
cooling water intake structures reflect the best technology available for
minimizing adverse environmental impact,” and thus by its own terms
does not apply to a seawater intakes not used to withdraw cooling
water. In addition, section 316(b) requires that all four factors (location,
design, construction and capacity) “reflect the best technology
available. . . .” In contrast, Water Code section 13142.5(b) requires “the
best site, design, technology and mitigation measures feasible. . . .”
In the California statute, technology is just one of four factors to be
considered in minimizing intake and mortality of marine life. The Court
in Surfrider noted that Water Code section 13142.5(b) “goes further
[than section 316(b)] by focusing on measures unrelated to intake
systems that more generally serve to minimize the mortality of marine
life.” Id. at 580. The court also found that the plain language of Water
Code section 13142.5(b) sets forth a requirement that “the collective set
of measures [not only technology, but also site, design and mitigation]. .
. when taken in combination” serve the purpose of minimizing intake
and mortality of marine life. Id. at 576. The State Water Board may
appropriately draw different conclusions about determining feasibility in
the separate context of Water Code section 13142.5(b).

21.30 Alternatively, wet cooling towers is analogous to SIGs because both
Please see response to comment 21.29. The feasibility of subsurface
would result in minimal marine life mortality, but both establish a
infiltration galleries will be determined on a case-by-case basis.
performance standard to be met by different technologies that achieve Subsurface infiltration galleries may not be feasible at all locations.
reductions that are substantially similar, or "functionally equivalent" to the
ultimate technology. Moreover, galleries are similar to wet cooling towers
because both technologies are feasible in most locations.
21.31 The same conclusions made in the OTC Policy should be drawn here for
the Desalination Policy. First, the State Board should be explicit that SIGs
are the best available technology for minimizing intake and mortality of all
forms of marine life, and for their nearly universal "availability" compared
to sub-surface wells. Further, the "performance standard" for a SIG is

Disagree. The designation of subsurface infiltration galleries as best
available technology is distinguishable from the BAT designation in the
OTC Policy. Drawing similarities to the OTC policy is not appropriate
as the proposed Desalination Amendment and the OTC policy are
based on different statutory authorities and design requirements.
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similar to a "wet cooling tower" in that the SIG can be assumed to have
some mortality associated with the construction and maintenance - a
minimally less protective performance standard than the absolute best
(dry cooling towers in the case of power plants and subsurface wells in
the case of seawater desalination).

Response
Please see responses to comments 21.29 and 21.30.

Furthermore, subsurface infiltration galleries are not necessarily
superior to subsurface wells for reasons described in the previous
responses to comments 21.29 and 21.30. Neither subsurface
infiltration galleries nor subsurface wells impinge or entrain marine life.
To ensure that the best available technology is being implemented to
However, subsurface wells can be directionally drilled to optimize intake
reduce the intake and mortality of marine life, we offer the following
efficiency and require significantly less surface disturbance during
revisions to the draft Amendment Section L.2.d:
construction. The directionally drilled wells can also be drilled so as
not to disturb any marine life and would generate less waste material
"The Regional Board shall require the best available technology.
requiring transport and disposal. Therefore, it is not logical to
Technology is the type of equipment, materials,* and methods that are designate subsurface infiltration galleries as best available technology.
used to construct and operate the design components of the desalination Consequently, the proposed revisions were not made.
facility.* The regional water board shall apply the following considerations
in determining whether a proposed technology best minimizes intake and
mortality of marine life:
(1) Considerations for Intake Technology:
(a) The best available intake technology for minimizing the intake and
mortality of all forms of marine life is subsurface infiltration galleries.
Subject to Section L.2.a.(2), the regional water board shall require
subsurface* intakes, either subsurface wells or galleries, unless it
determines that subsurface* intakes are "not feasible" based upon an
analysis of the criteria listed below, in consultation with State Water
Board staff."
21.32 Performing a Cost-analysis Under a Feasibility Determination is Illegal.

Disagree. Consideration of cost as part of a feasibility determination
under Water Code section 13142.5(b) is permissible. (Surfrider
Foundation v. California Regional Water Quality Control Board (2012)
When determining the feasibility of the best available technology, cost
should not be a factor. In Entergy Corp. v. Riverkeeper, Inc. (Riverkeeper 211 Cal.App4th 557, 582-583). The Court in Surfrider expressly upheld
II), the Supreme Court found that § 316(b) authorizes the U.S. EPA to
the San Diego Water Board’s use of the CEQA definition of feasibility,
compare costs that are reasonably borne by the industry in determining which allows consideration of economic factors, among others.
the best technology available for minimizing environmental impact at
Reliance on federal law interpreting Clean Water Act §316(b) is both
cooling water structures. Importantly, however, U.S. EPA is not required misplaced and misapplied.
to consider costs in conducting this analysis. Riverkeeper II court held
that the use of the term ''Best Technology Available" prevents the use of Entergy v. Riverkeeper, Inc. (2009) 556 U.S. 208 interpreted Clean
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inferior technologies, or what the court referred to as "second best."
The Riverkeeper II decision held that "the EPA's determination of BTA,
cost-benefit analysis is not consistent with the requirement of § 316(b)
that cooling water intake structures "reflect the best technology available
for minimizing adverse environmental impact." Most importantly, the
court determined that "the statutory language requires that the EPA's
selection of BTA be driven by technology, not cost. "The Agency is
therefore precluded from undertaking such cost-benefit analysis because
the BTA standard represents Congress's conclusion that the costs
imposed on industry in adopting the best cooling water intake structure
technology available (i.e., the best-performing technology that can be
reasonably borne by the industry) are worth the benefits in reducing
adverse environmental impacts. Therefore, the State Board cannot use a
cost-benefit analysis to determine the BTA under 316(b). That is already
adopted in the OTC Policy, and as discussed below, we believe the same
conclusion should be upheld for desalination facilities under 13142.5(b).
In brief, there is no legislative intent to include a cost- benefit analysis in
the Clean Water Act section 316(b), nor is there any such intent evident in
the Porter- Cologne Act § 13142.5(b). They are similar and must be
enforced similarly.

Response
Water Act §316(b), which applies to “cooling water intake structures”.
The regulations at issue in Entergy and Riverkeeper applied to intakes
using at least 25% of water withdrawn exclusively for cooling purposes.
Thus, neither §316(b) nor the federal regulations would apply to
seawater intakes used for purposes of desalination. The Surfrider
court expressly found that “case law analyzing section 316(b) of the
Clean Water Act is inapplicable here because of crucial differences in
the statutory language.” Id. at 579. Even if the federal 316(b) case
law were considered as analogous, the commenter misapplies it.
While Entergy did authorize the federal Environmental Protection
Agency (EPA) to compare costs reasonably borne by the industry in
determining best technology available, the Supreme Court did not limit
use of cost to that specific inquiry. EPA, in determining performance
standards to implement best technology, “permissibly relied on
cost-benefit analyses . . . in the Phase II regulations.” 556 U.S. at 226.

The State Board cannot authorize a site-specific determination of
whether BTA is feasible using a cost- benefit analysis. In the Amendment,
the State Board allows a cost-benefit analysis to determine whether
subsurface intakes are infeasible. However, the Riverkeeper decision
was clear that "[j]ust as the Agency cannot determine BTA on the basis of
cost-benefit analysis; it cannot authorize site-specific determinations of
BTA based on cost-benefit analysis."
Riverkeeper II is explicit-an individual project's analysis of whether BTA is
feasible cannot be based on a cost-benefit analysis. Therefore, we
request the State Board remove any cost-benefit analysis in the best
available technology "feasibility criteria."
21.33 California's Common Law Interpretation of Statutes Requires Cost to not Disagree. The State Water Board in adopting the OTC Policy was
be a Factor in Determining Feasibility of the Best Available Technology. interpreting a different statute with “crucial differences.” Surfrider, at
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California case law on an agency's statutory interpretation also suggests
that the State Board should not allow cost to be a factor when determining
feasibility for the desalination policy. When determining whether the State
Board properly interpreted § 13142.5(b) a court will "take into account
matters such as context, the object in view, the evils to be remedied, the
history of the times and of legislation upon the same subject, public
policy, and contemporaneous construction." The State Board developed
the OTC Policy with the intent to eliminate the unnecessary mortality of
marine life from seawater intake; the same "evils to be remedied" are also
present in the need for a desalination policy. Without a strong
desalination policy that remedies the evils of marine life mortality, the
OTC Policy is undermined. "Consistent administrative construction of a
statute over many years, particularly when it originated with those
charged with putting the statutory machinery into effect, is entitled to
great weight...."

Response
579. The State Water Board now applies Water Code section
13142.5(b) consistent with the conclusions and interpretations of the
Court in Surfrider. Moreover, beyond statutory differences and
despite surface similarities, the OTC Policy governed a defined set of
existing facilities, with available data to inform decision-making. By
contrast, the Desalination Amendment will in many cases apply to new
or expanded facilities, for which no data are available. In addition,
options to minimize adverse environmental impacts at the existing OTC
facilities involve distinct technologies and approaches with a separate
range of potential environmental impacts. That the Legislature has
not modified Water Code section 13142.5(b) in order to address cost
with regard to OTC or desalination seawater intakes provides no
support for the commenter’s position, especially where the current
statutory interpretation has been clearly upheld.

The State Board's adoption of the OTC Policy set a precedent to not
consider cost for the feasibility of minimizing the mortality of marine life.
OTC facilities are currently expending great financial resources to
implement and comply with the OTC Policy. This shows the OTC Policy
was not the harbinger of economic collapse predicted by power plant
operators. But maybe more importantly, if desalination facilities are
allowed to continue withdrawing seawater in a way that replaces, if not
exceeds, the intake and mortality of retired once-through-cooling - the
entire investment will be offset and wasted.
Finally, a court gives deference to the precedent of not allowing cost to be
a factor in determining feasibility. "Lawmakers are presumed to be aware
of long-standing administrative practice and, thus, the reenactment of a
provision, or the failure to substantially modify a provision, is a strong
indication the administrative practice was consistent with underlying
legislative intent." The California Legislature has not enacted any
legislation that would require the State Board to use cost as a factor for
determining feasibility under the OTC Policy, thus providing a strong
legislative indication that cost should not be a factor, and the State Board
should continue interpreting § 13142.5(b) to not require cost to be a factor
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for feasibility under the desalination policy.
21.34 The Supreme Court's Interpretation of Federal Statutes Strictly Limiting
the Inclusion of a Cost Analysis Should be Considered.

Disagree. Case law interpreting Clean Water Act section 316(b) is
inapplicable to interpretation of Water Code section 13142.5(b).
Surfrider at 579. Moreover, to the extent that Clean Water Act section
316(b) jurisprudence is considered, the Supreme Court in Entergy
The Supreme Court interprets statutes narrowly when determining
whether a cost-benefit analysis is necessary. A statutory canon provides rejected this reasoning. Entergy at 223. The State Water Board may
that, unless a cost-benefit analysis is clearly authorized by a legislative appropriately include cost as a relevant factor in feasibility
body, agencies may not use it. Instead, regulatory statutes should be
determinations.
read to require avoidance of environmental and other harm to the extent
possible or feasible.
Legislative bodies do not hide elephants in mouseholes. In Whitman v.
American Trucking Associations, Inc., the Supreme Court held that
section 109 of the Clean Air Act ("CAA'') precluded consideration of the
costs of implementation in setting National Ambient Air Quality Standards
("NAAQS"). Justice Scalia concluded that the consideration of cost to be
authorized "in vague terms or ancillary provisions" is
inappropriate-Congress "does not, one might say, hide elephants in
mouse holes." The burden was on industry to "show a [clear] textual
commitment of authority to the EPA to consider costs in setting NAAQS,"
and industry failed to carry that burden. In the absence of clear authority,
the U.S. EPA is not only not compelled to consider costs; it has no
authority to do so. American Textile held that when a legislative body
intends for an agency to use cost-benefit analysis it makes that clear in
the statute.

21.35 The State Board's About-face Change in Existing Policy to not Consider Contrary to the commenter’s implication, the State Water Board’s
Cost When Determining Feasibility of Best Available Technology is
decision not to include cost as part of a feasibility determination for
Illegal.
Track I of the OTC Policy does not constitute an agency determination
with larger implications for how to approach decision-making where a
Given Riverkeeper II's holding that a cost-benefit analysis is illegal, the statute requires best technology in order to accomplish a specified
State Board decided to not allow cost to be a factor in the OTC Policy's purpose. Rather, the decision was specific to the statutory authority and
feasibility analysis. The State Board justified its position because it is "not the specific issue then before the Board. As noted in response to
appropriate to equate the substantial mortality of marine life associated comment 21.29, above, differences in the language contained in Clean
with OTC to monetary costs of compliance." The only monetary value
Water Act section 316(b) preclude treating it as equivalent to the
associated with impacts to marine life is based on commercial values of technology reference in Water Code section 13142.5(b).
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fish, which is completely inadequate to characterize the ecological effects
of OTC." As discussed above, similarities between the OTC Policy and
the proposed Amendment justify applying this same reasoning to not
allow cost to be a factor when determining feasibility.
If the Amendment allows cost to be considered in determining the
feasibility of subsurface intakes, then it will be considered an illegal
about-face change in existing policy. The State Board is given deference
when interpreting the Water Code, but the Board is bound the rule that an
agency's statutory interpretation cannot be "arbitrary, capricious, or
entirely lacking in evidentiary support, or contrary to required legal
procedures." Courts apply an even higher standard to the required
justification for changes such as the Amendment in question, where an
agency revokes its previous rule or makes an about-face change in an
existing policy. The level of deference afforded an administrative
agency's rulemaking decision is defined in Chevron v. Natural Resources
Defense Council, 467 U.S. 837 (1984) ("Chevron"). Chevron requires that
when the State Board is implementing the Clean Water Act pursuant to its
delegated authority, it must first ensure that its implementation decisions
are not contrary to the clear language of the law. To the extent there is
any ambiguity in the statute, the agency must interpret the law in a way
that is not arbitrary and capricious or otherwise abuses the discretion
afforded agencies by the Legislature:
"[I]f the statute is silent or ambiguous with respect to the specific issue,
the question for the court is whether the agency's answer is based on a
permissible construction of the statute.
[I]f, however, the court determines Congress has not directly addressed
the precise question at issue, the court does not simply impose its own
construction on the statute, as would be necessary in the absence of an
administrative interpretation. Rather, if the statute is silent or ambiguous
with respect to the specific issue, the question for the court is whether the
agency's answer is based on a permissible construction of the statute. Id.
If Congress has explicitly left a gap for the agency to fill, there is an
express delegation of authority to the agency to elucidate a specific
provision of the statute by regulation. Such legislative regulations are
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given controlling weight unless they are arbitrary, capricious, or
manifestly contrary to the statute."
The State Board has already decided that cost should not be a factor in
determining the feasibility of the best available technology. The State
Board decided in its OTC Policy that it "does not believe cost- benefit is
appropriate at the programmatic level." Motor Vehicles Manufacturers
Association v. State Farm explains that the State Board cannot reverse
its decision that cost is not appropriate to determine feasibility. In State
Farm, the Supreme Court held that:
"revocation constitutes a reversal of the agency's former views as to the
proper course. A settled course of behavior embodies the agency's
informed judgment that, by pursuing that course, it will carry out the
policies committed to it by Congress. There is, then, at least a
presumption that those policies will be carried out best if the settled rule is
adhered to." Accordingly, an agency changing its course by rescinding a
rule is obligated to supply a reasoned analysis for the change beyond that
which may be required when an agency does not act in the first instance."
The State Board has decided that cost should not be a factor in
determining feasibility of the best technology available. Reversing that
course of action without a reasoned analysis will violate the "arbitrary and
capricious" standard.
The State Board should remove "cost", including "lifetime cost", from the
feasibility analysis for determining best available technology. The same
reasoning applied in the OTC Policy is applicable here - that being the
cost of compliance is easy to calculate, while the benefits of compliance
are un-calculable. California's statutory interpretation of Water Code
Section 13142.5(b) demands that cost be removed from the feasibility
determination. The Supreme Court's statutory interpretation of similar
federal statutes further explains why cost should not be a factor. And if
the State Board reverses its decision to consider cost as a factor, it would
be considered an arbitrary and capricious interpretation of the law.
In order to uphold the OTC Policy and comply with the law, we request
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the State Board remove cost from the feasibility analysis for the best
available intake technology.
21.36 The OTC Policy Should Guide the Development of the Desalination
Policy.
Impacts from OTC and desalination facilities are both immense and
comparable, and both the OTC Policy and the Desal Policy should set
similar standards to prevent undermining one another. For over thirty
years, power plants in California have used open seawater intakes for
OTC. Several state agencies, including the California Energy
Commission, State Lands Commission, Ocean Protection Council and
State Board, have recognized that intake systems for once-through
cooling have caused significant damage to California's marine
ecosystems." The ecological losses from open seawater intakes used for
once-through cooling are estimated in the millions of dollars, and there
are additional market losses of commercially and recreationally important
species. The concentration of open ocean intakes in a given area can
also factor into the magnitude of environmental destruction. The
cumulative impact of multiple open seawater intakes in bays could
increase environmental damage when they are located in highly
biologically productive regions that serve as nurseries for marine life. It is
particularly important that cumulative impact evaluations address all
seawater intakes (OTC and desalination) in the zone where impacts may
be actualized and incorporate research on the performance of Track 2
technologies for OTC alternatives. Finally, it is not uncommon for existing
intakes to impact prey species that are not targeted by fisheries nor easily
"monetized", but nonetheless serve a critical ecological function in the
rebuilding and sustainable populations of our fisheries.

Disagree. The comparison between impacts associated with
desalination intakes versus cooling water intakes is limited. When
evaluating flow as a relative factor, cooling water flows are considerably
greater than projected desalination intakes flows as described in
response to comment 21.39. In any case, the OTC Policy is factually
distinguishable because it is governed by separate, inapplicable
statutory and case law authorities (see responses to comments 21.29
and 21.33 above). While the OTC Policy treated the determination of
“best technology available” pursuant to Clean Water Act section 316(b)
with a two-track approach, the proposed Desalination Amendment
instead looks to combine the best available site, design, technology,
and mitigations measures feasible that together minimize intake and
mortality of all forms of marine life.

21.37 Currently, the proposed Track 2 of the desalination policy would allow
open ocean intakes - the very same type of intakes addressed by the
OTC policy (and in the cases where the desalination plants are colocated with the OTC power plants, it could be literally the very same
pipe), and section L.2.d.1.c seems to imply that screens are an
equivalent technology for minimizing the intake and mortality of marine
life - including a provision that requires and equivalency test for screens
rather than an equivalency test for sub-surface intakes.

The proposed Desalination Amendment requires a project proponent to
first demonstrate that subsurface intakes are not feasible. The term “not
feasible” in the proposed Desalination Amendment does have the same
meaning as “not feasible” as defined in the OTC Policy, but rather not
“feasible” as defined using the CEQA definition of “capable of being
accomplished in a successful manner within a reasonable period of
time, taking into account economic, environmental, social, and
technological factors.” If subsurface intakes are determined to be not
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feasible, the regional water board may approve use of a screened
surface water intake subject to the conditions included in chapter III,
L.2.d.(1) that are intended to minimize intake and mortality of marine
life. Only under the conditions described above can a surface water
intake be constructed and that surface water intake must meet specific
design standards and minimize mortality as described in the same
section.
The proposed Desalination Amendment is not intended to limit
desalination facilities to only those areas where subsurface intakes can
be constructed and operated as there may be areas where that
technology is not feasible based on site-specific conditions including
geological constraints. In those cases, screened surface water intakes
or alternative screening technologies must be an option. All
communities that are suffering from limited water supplies should be
able to consider desalination as a potential alternative means of
meeting water supply demands. See responses to comments 21.15
and 21.41 for more information on the definition of feasibility used in the
proposed Desalination Amendment.

21.38 The entrainment and impingement impacts of withdrawing large volumes
of water is the same whether the seawater is ultimately used to cool a
power plant or as source water for a desalination plant. The State Board
already considered the efficacy of screened intakes in the OTC Policy
and found that they were sub-par - and they are still sub-par regardless of
the mesh size.

Seawater used for once through cooling serves a very different purpose
than seawater used at desalination facilities. Seawater used as cooling
water can be recovered, cooled, and used again; hence, a closed loop
system that is both practical and protective. However, desalination
facilities require a continuous source of feedwater that a
closed-loop-system cannot maintain. As a result, some form of
continuous source water supply is required. The proposed Desalination
Amendment accommodates the fact that subsurface intakes are not
feasible at all locations and that communities should be able to consider
desalination using screened surface water intakes to help meet water
supply demands if subsurface intakes cannot be utilized. See response
to comment 21.37.

21.39 Further, the average volume of water withdrawn per day at
once-through-cooled power plants is comparable to the anticipated
volume of the proposed large-scale desalination plants in California.
Therefore, given entrainment and impingement impacts are potentially

Disagree. Prior to the adoption of the OTC policy, power plants in
California used up to 15 billion gallons of seawater per day, which is a
significant volume of water (State Water Board 2010) (OTC staff report).
This volume is considerably more water than the combined 250-370
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comparable - and possibly even greater- than OTC and would be
regulated under the same Water Code provision, the legal interpretations
of section CWA § 316(b) should be used to instruct how the State Board
regulates desalination.

million gallons per day proposed for use by desalination facilities in
California as described in section 2.4 of the Staff Report with SED.
However, the ratio of seawater use for OTC water relative to seawater
used for desalinated water will change significantly as more
powerplants switch to closed cycle cooling. Although it is highly unlikely
that desalination intake flows will ever achieve the rates currently
attributed to OTC power plants. As stated previously, OTC facilities are
regulated under Clean Water Act section 316(b), while desalination
requirements are based on the Water Code section 13142.5(b) (See
response to comment 21.34).

21.40 The Once-Through Cooling Policy and Clean Water Act § 316(b) Should Disagree. Clean Water Act section 316(b) and associated case law are
be Used to Guide the State Board's Definition of "Infeasible."
inapplicable to seawater intakes for desalination purposes. See
responses to comments 21.29, 21.34 and 21.35 above. Determining
Given the Water Code does not define ''feasible", the State Board should feasibility of subsurface intakes is a site-specific inquiry requiring
use the OTC Policy and CWA Section 316(b) as guidance. Water Code § consideration of a number of factors. Water Code section 13142.5(b)
13142.5(b) mandates desalination facilities use ''the best available site, requires that the combination the four factors (site, design, technology,
design, technology, and mitigation measures feasible...to minimize the and mitigation) be the best available that are also feasible in order to
intake and mortality of all forms of marine life." The Water Code does not minimize intake and mortality of all forms of marine life. Thus, a broader
define "feasible," and case law does not provide appropriate guidance. definition of feasible is appropriate, with additional criteria to inform the
Likewise, the Clean Water Act does not provide a definition of "feasible" analysis for potential use of subsurface intakes.
in relevant contexts, but the U.S. EPA has provided guidance as
discussed below. Given the lack of a statutory definition of "feasible," the
State Board has the administrative discretion to define "feasible" by
referring to an appropriate analog. The statutory provision most directly
analogous and appropriate for reference is Clean Water Act (CWA) §
316(b), because it addresses the same harmful open seawater intakes
that certain project proponents propose to use for their coastal
desalination facilities, and if a "new or expanded" power plant were
proposed, the Porter-Cologne Act would be enforceable and therefore
not only analogous, but rather exactly the same. The Once-Through
Cooling Policy (OTC Policy) and associated 316(b) Guidance should be
used to craft an appropriate definition of "not feasible" in the desalination
policy.
California courts have stated that where a state and federal statutory
scheme have the same "objectives and relevant wording", as they do
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here, California courts look to federal precedent for guidance. The OTC
Policy is based on federal CWA § 316(b), which has similar requirements
as State Water Code § 13142.5(b), which applies to seawater
withdrawals for "cooling water" and desalination facilities' "source water".
For the OTC Policy the State Board developed a two-track approach, with
Track 1 setting the best technology available standard, while Track 2
provided an alternative - but substantially the same- - compliance track
that could be pursued when an existing facility demonstrates to the State
Water Board's satisfaction that Track 1 is "not feasible." The Desalination
Amendment proposes a similar structure for the best available intake
technology section. Section L.2.d.1.a. [of the proposed Desalination
Amendment] states that the "regional water board shall require
subsurface intakes unless it determines that subsurface intakes are
infeasible..." Like the OTC Policy, this sets-up a two-track approach for
coming into compliance with the best available technology portion of
Water Code Section 13142.5(b). Given the similar statutory language of
CWA § 316(b) and Water Code § 13142.5(b), the similar two-track
approach in both policies, and critical nature of the term "not feasible," the
State Board should use the OTC Policy and CWA § 316(b) as guidance
for the desalination policy's definition of "not feasible." In order to
adequately protect our marine ecosystems from entrainment and
impingement impacts and to ensure that any gains made through the
OTC Policy and the MLPA are not undermined, the State Water Board
should use the 316(b judicial guidance as guidance for the desalination
policy - as the State has already done in the OTC Policy.
21.41 CEQA 's Definition of "Feasible" is not an Appropriate Definition for a
State Board Policy Aimed to Minimize the Mortality of Marine Life.
CEQA is an information-forcing law that keeps the public informed and
agencies accountable. Porter- Cologne's purpose is to regulate the
"water resources of the state" and ensure "the quality of all the waters of
the state shall be protected for use and enjoyment by the people of the
state." Porter-Cologne expects sources of pollution, like desalination
facilities, to "be regulated to attain the highest water quality which is
reasonable." CEQA and Porter-Cologne are not analogous statutes; their
definitions are not analogous. Therefore, the State Board should not
interpret "feasible" by using CEQA's definition. Rather, statutory

The CEQA definition of “feasible” is more appropriate to the term’s
broader use in Water Code section 13142.5(b) and in the Desalination
Amendment. The term “not feasible” in the proposed Desalination
Amendment does not refer to “not feasible” as defined in the OTC
Policy, but rather not “feasible” as defined using the CEQA definition
which states feasible shall mean “capable of being accomplished in a
successful manner within a reasonable period of time, taking into
account economic, environmental, social, and technological factors.”
The use of the CEQA definition in the permit determining best available
site, design, technology and mitigation measures feasible to minimize
intake and mortality of all forms of marine life for the Carlsbad
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Desalination Project was upheld by the court in Surfrider, at 582-83, FN
24. It is unclear why the use of the CEQA definition of feasible in the
proposed Desalination Amendment would represent a change in course
because the Water Boards took no contrary position in Surfrider.
Further, the OTC Policy definition of “not feasible” was tailored to the
It is critical to articulate the reasons for defining "not feasible" consistent relatively narrow question of whether an existing power plant is allowed
with the OTC Policy definition and not the CEQA definition as any
to pursue an alternative method of compliance at a facility already built
deviation from the CEQA definition will be a change in course from what and operating. With its references to space constraints and permitting
the State previously argued in Surfrider Foundation v. California Regional restrictions resulting from public safety, the definition of “not feasible” in
Water Quality Control Board.
the OTC Policy clearly envisions considerations about suitability of the
preferred method of installing cooling towers. Development of new or
expanded desalination facilities will involve feasibility determinations
that should allow a broader analysis that includes cost. Please see
response to comment 6.12.
interpretation, case law, and responsible public policy suggests the State
Board use the Clean Water Act, EPA and judicial guidance on 316(b),
and the State Board's analogous OTC Policy to define "feasible" for the
desalination policy.

21.42 In-plant Dilution Should not be a Factor in Determining the Feasibility of The proposed Desalination Amendment does not consider augmented
Subsurface Intakes.
intake volume required for in-plant dilution as a basis for determining
feasibility of subsurface intakes. Commingling brine effluent from the
"Augmented flow" for "in-plant dilution" is the intake of additional
desalination facility with wastewater is the preferred technology for
seawater for the purpose of in-plant dilution during the discharge of a
minimizing impacts to marine life and discharging through multiport
desalination facility's brine waste. The Policy mistakenly includes in- plant diffusers is the next preferred brine disposal option. The proposed
dilution under the definition of augmentation flow, but they are two
Desalination Amendment allows the use of flow augmentation if an
separate terms. "In-plant dilution" is the commingling of another source of owner or operator can demonstrate to the regional water board through
water, typically treated wastewater, to dilute brine as it is discharged into studies that flow augmentation provides equal or greater protection than
the ocean. The distinction between "flow augmentation" ("additional
that provided by commingling or diffusers. These criteria allow the use
intake volume") and other sources of water for in-plant dilution is, "flow of flow augmentation where technologies are protective of marine life as
augmentation" dilution water was pulled out of the ocean for the purpose described in Section 8.6.2.3 of the Staff Report with SED. If flow
of diluting brine, while other waters for in-plant dilution were already put to augmentation is not as protective as multiport diffusers, the facility must
another use before being used for dilution, and these wastewaters do not commingle brine with a sufficient volume of wastewater for adequate
add to the intake and mortality of all forms of marine life. This difference is dilution, construct a diffuser array, or utilize some other approach for
critical because "augmented intake" (or "additional intake volume")
brine dilution. Please also see response to comment 21.45.
severely increases the intake and mortality of marine life, causing a net
negative benefit to marine life, while wastewater used for "in-plant
dilution" results in no marine life mortality and results in a net benefit
given its ability to dilute brine to natural levels.
21.43 It is already known that seawater intakes can be devastating to marine

See response to comment 21.42.
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life, with the exception of sub--surface intakes. Taking additional
seawater through surface intakes to dilute brine can result in a three--fold
increase in the amount of marine life mortality. Take the Carlsbad facility
as an example since they are currently permitted to conduct augmented
flow for in-plant dilution. Carlsbad is a 50 MGD facility requiring about 105
MGDs of source water, but its NPDES permit allows for a 304 MGD
seawater withdrawal due to in-plant dilution. The San Diego Regional
Board set a dilution ratio for Carlsbad at 15.5: I, resulting in 199 MGDs of
additional seawater intake flow just to dilute the brine. Once Carlsbad
becomes a stand-alone facility, if similar additional intake volumes were
necessary to meet the dilution ratio in the draft, it would result in triple the
amount of marine life mortality. And screens may provide some reduction
in entrainment, but likely very little - and certainly not a reduced intake
and mortality of "all forms of marine life."
21.44 Allowing additional intake volumes simply for in-plant dilution is illegal.
Interpreting § 13142.5(b) to allow flow augmentation for brine dilution is
not wise policy and would lead to "mischief and absurdity." A court
determining whether flow augmentation is permitted under § 13142.5(b)
would first "ascertain the intent of the Legislature so as to effectuate the
purpose of the law." The Legislature's intent is clear - it wants the best
available technology to minimize the intake and mortality of all forms of
marine life. In- plant dilution does not minimize the mortality of marine life
if it requires increasing the intake volume; it exacerbates impingement
and entrainment to dilute brine. A court also needs to interpret §
13142.5(b) to give "a reasonable and common sense interpretation
consistent with the apparent purpose and intention of the lawmakers,
practical rather than technical in nature, which upon application will result
in wise policy rather than mischief or absurdity. Statutes should be
interpreted to produce reasonable results and words should be
interpreted to "promote rather than defeat" the law's purpose and policy.
Allowing a project proponent to increase its intake of seawater impinging and entraining marine life in the process - to dilute brine is not a
common sense approach to minimizing mortality; and allowing this
dilution alternative to be a factor for determining feasibility would lead to
mischief and create an absurd policy position.

Disagree. Commenter provides no clear basis for the claim that
in-plant dilution is illegal. Moreover, the proposed Desalination
Amendment clearly allows flow augmentation only where it is
demonstrated to provide equal or greater protection than that provided
by commingling or diffusers. Interpretation of Water Code section
13142.5(b) follows the analysis set forth in Surfrider, where it was found
that the combination of best available site, design, technology and
mitigation measures feasible should be used to minimize intake and
mortality of all forms of marine life. Surfrider, at 576.
See response to comment 21.42.
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21.45 The State Board has already acknowledged that increased flow volumes
for dilution of the discharge is illegal. The State Board's 2010 Triennial
Review stated that "with regard to intake impacts, the Ocean Plan does
not authorize flow augmentation for dilution purposes." The State Board
goes on to explain that the Triennial Review "identified plans for a
limitation on in-plant dilution of brine prior to discharge." As the State
Board admits "diluting brine prior to discharge by taking in additional
source water from a surface intake may reduce discharge mortality;
however, there would be increased intake mortality that might offset any
benefit of diluting the brine prior to discharge." It is clear from the expert
reports that the potential increased mortality through screened intakes
will be far greater than any potential entrainment mortality from diluting
brine with properly designed diffusers. And compared to comingling with
wastewater for in-plant dilution, the additional intake and mortality would
not be offsetting any intake and mortality. Therefore, augmented intake
(additional intake flow volume) for the purpose of in-plant dilution should
be explicitly prohibited in the Desalination Policy to prevent backsliding
from the Ocean Plan's current prohibition.

Response
In order to clarify terminology, note that at the time of State Board's
2010 Ocean Plan Triennial Review, staff did not distinguish in-plant
dilution from flow augmentation, which has resulted in some confusion.
Since that time an effort has been made to clearly characterize and
define the terms “in-plant dilution” and “flow augmentation.” In-plant
dilution is any form of diluting brine within a plant before discharging the
commingled brine into the ocean. In-plant dilution includes
commingling brine with wastewater from power plant (cooling water
effluent) or treated effluent from a sewage treatment plant. Flow
augmentation is also a type of in-plant dilution. For the purposes of
this Plan, flow augmentation is specifically set apart from in-plant
dilution and defined as a circumstance when a facility withdraws
additional seawater for the specific purpose of diluting brine prior to
ocean discharge. Although others use in-plant dilution and flow
augmentation interchangeably, for the purposes of this proposed
Desalination Amendment, the terms and discharge technologies are
distinguished to prevent confusion.
The statement, "identified plans for a limitation on in-plant dilution of
brine prior to discharge” does not refer to the preferred alternative of
commingling brine with wastewater, but to flow augmentation. In 2010,
staff was considering recommending a prohibition on flow augmentation
because of the significant marine life mortality associated with the
additional intake of seawater. The current scientific literature assumes
that 100 percent of entrained marine life does not survive the
desalination process. (Pankratz 2004; Foster et al. 2013; U.S. EPA
2011) However, Poseidon Resources is proposing to use a modified
flow augmentation system at their Carlsbad Desalination Project that
would use a screened Archimedes screw pump intake to take in
additional water for brine dilution. The theory is that organisms in the
water are “gently” conveyed through the intake to the brine mixing area
and then discharged into the surf zone alive, or mostly alive. Jenkins et
al. (2014) argue that the flow augmentation is the environmentally
superior brine disposal method.
The Expert Review Panel members were asked to consider marine life
mortality associated with the modified flow augmentation system and
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their conclusions were reported in Foster et al. 2013. In the Diffuser
Versus In-plant Dilution section, Foster et al. (2013) mentions that
similar to diffusers, flow augmentation would require the intake of 20
parts seawater for every one part brine to meet the receiving water
limitation for salinity and the entirety of the dilution water would be
subject to entrainment impacts. The report goes on to say,
“SCCWRP (2012) mentioned the mortality of organisms in the
dilution water caused by intake pumps, and that this might be
reduced with pumps that reduce turbulence. It was noted,
however, that the practicality of such pumps for use in a
desalination plant has not been demonstrated. In addition to
practicality, we are unaware of existing pumps that can move
the amounts of water required and also reduce turbulence at
the scales needed to protect very small organisms.”
Poseidon Resources has submitted two studies on the use of these low
turbulence pumps (see Attachments 8 and 9 of their comment letter and
responses to comments 15.19, 15.74, and 15.75). However, neither of
the studies looks at the through-pump mortality for very small
organisms (less than 20 mm) and the 1.0 mm intake screens would
prevent entrainment of anything larger than 20 mm.
Ultimately, Foster et al. (2013) concluded: “Until relevant information,
designs and technology are available that show otherwise, it is
reasonable to assume that impacts to organisms in the water entrained
for dilution by diffusers are likely less, and perhaps much less, than
impacts to dilution water used for in-plant dilution [flow augmentation].”
This report did not entirely reject the possibility that there may be a flow
augmentation system that could be designed to be at least as protective
as multiport diffusers, but it did conclude that at the time, there was not
enough information about such systems. Since Foster et al. (2013) was
released, Poseidon Resources submitted a Jenkins et al. (2014) to the
State Water Board, which was a revised version of Jenkins and Wasyl
(2013). Jenkins et al. (2014) attempted to provide further comparisons
between multiport diffusers and flow augmentation. Comments on that
document are provided in response to comment 15.20. We still agree
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with Foster et al (2013) that at this time there is not sufficient information
to evaluate marine life mortality at flow augmentation systems, but that
data might become available in the future.
The proposed Desalination Amendment was designed to allow for
future technological innovations. It hierarchically ranks brine disposal
technologies with commingling brine with wastewater as being the
preferred technology, followed by multiport diffusers. An owner or
operator can propose to use an alternative brine disposal method (e.g.
flow augmentation) if they can demonstrate to the satisfaction of the
regional water board in consultation with the State Water Board that the
alternative technology is at least as protective as discharging through
diffusers. At the time of the 2010 Ocean Plan Triennial Review, staff did
not have any information on any alternative flow augmentation system
that might be as protective of marine life as multiport diffusers. Even
though there is currently insufficient information to demonstrate
availability of a flow augmentation system that is as protective as
multiport diffusers, there may be a brine dilution system in the future
that is. It will be up to the owner or operator to demonstrate equivalent
protection and the responsibility of the regional water board in
consultation with the State Water Board to evaluate and approve the
analysis.

21.46 Subsurface intakes for additional flow volume may be considered in
determining practices for rapid dilution, so long as the additional volume
from the subsurface intake is not a factor in determining whether
subsurface intakes are "not feasible." For example, if a plant is designed
to produce a volume of product water that is feasible using subsurface
intakes, but not feasible if the additional "dilution water" is added to the
plant design - the facility should be mandated to utilize best available
technology for the "source water" and alternative discharge technologies
and practices to ensure rapid dilution of the brine discharge. To consider
sub-seafloor intakes "not feasible" due to the volume of water necessary
to properly dilute the brine discharge, above what is necessary for
"product water", would amount to a violation of the Water Code's
mandate to "site and design" the intake to minimize the intake and
mortality of all forms of marine life.

To address this concern, we revised the sentence in chapter
III.L.2.b.(2)(formerly 1) to read, “A design capacity in excess of the need
for desalinated water as identified in chapter III.L.2.b.(2) shall not be
used by itself to declare subsurface intakes as not feasible.” The
revised sentence was re-located to chapter III.L.2.d.(1)(a) as a
consideration for intake technology.
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21.47 "Augmented intake volume" for "in-plant dilution" from open or screened Please see response to comment 21.45.
surface intakes should be prohibited. This additional volume of intake
water volume exacerbates the marine life mortality - in contradiction of
§13142.5(b)'s clear read to minimize the intake and mortality of all forms
of marine life. Further, as shown in the report provided to the State Board
by the expert panel on brine discharges, there are alternative
technologies and practices that provide rapid dilution of brine discharges
without the need for "augmented intakes" and the additional marine life
mortality from this proposed practice. Therefore, increased intake volume
for "in-plant dilution" should be expressly prohibited. and expressly
prohibited as a consideration in determining whether subsurface intakes
are feasible.
21.48 Co-location with a Wastewater Treatment Facility Should not be used to Agree. “Co-location with sources of dilution water was removed from
Demonstrate Infeasibility.
the list of feasibility criteria in the proposed Desalination Amendment
and the Staff Report with SED.
As with nearly all of the criteria in L.2.d.1.a.1, whether a facility is sited
next to a wastewater treatment facility should have no bearing on
whether subsurface intakes are a feasible means of minimizing the intake
and mortality of marine life. However, the State Board states in Section
L.2.d.1.a.i that a factor to be considered in the analysis of whether
meeting the preferred alternative of sub-surface intakes is feasible is
"co-location with sources of dilution water." How does co-location with
sources of dilution water the best available technology [sic] any more or
less feasible? The State Board explains that:
"Siting a desalination facility in close proximity to a wastewater dilution
source can prevent a facility from discharging toxic concentrations of
brine into ocean waters and reduce the cost of constructing conveyance
pipes to transport the brine to the wastewater facility or vice versa."
We agree with this statement, but it has nothing to do with whether the
best available technology to "minimize the intake and mortality of all
forms of marine life" is feasible.
21.49 First and foremost, it is critical that the best available technology be

Please see response to comment 21.48. Commingling brine with
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implemented to reduce marine life mortality. The ability to co--mingle
wastewater would provide some benefit from reduced salinity at the
treated wastewater with brine discharge should not take precedent over point of the discharge, but does not impact intake flow and associated
requiring the best available technology to minimize intake and mortality. mortality.
Regardless, a facility's proximity to a wastewater treatment facility has no
bearing on whether the best available technology is feasible to achieve
the purpose of section 13142.5(b). Therefore, we request the State Board
remove from consideration "co-location with sources of dilution water" as
a factor to be considered in whether subsurface intakes are feasible.
21.50 As explained further in [comments 21.53 - 21.62], any other criteria
unrelated to the directive to "minimize the intake and mortality of all forms
of marine life" is equally irrelevant for determining whether an alternative
can feasibly attain that goal. And as discussed below, cost should not be
a factor in determining "not feasible." It is critical for clarity and consistent
enforcement that the Amendment includes a definition of "not feasible."

Disagree that a definition of “not feasible” as defined in the OTC Policy
should be included in the proposed Desalination Amendment. A
definition of feasible was added to the proposed Desalination
Amendment as described in responses to comments 6.12, 21.15,
21.41, and 21.51.

21.51 The Desalination Policy Needs a Feasibility Definition, not a List of
Disagree with the contention that the proposed Desalination
Criteria Project Proponents can use to Explain why they Cannot Achieve Amendment identifies a laundry list of issues to address. The proposed
the Best Available Technology Standard.
Desalination Amendment describes a process for evaluating the
various factors identified in Water Code Section 13142.5(b) and
The proposed Desalination Policy does not contain a definition of
describes how, when, and by whom those factors will be evaluated. See
"infeasible", but rather a laundry list of criteria to be evaluated by regional responses to comments 21.40 and 21.41 above. The CEQA definition
boards. Section L.2.1.a. states that subsurface intakes are required
of feasibility (“capable of being accomplished in a successful manner,
unless the regional board "determines that subsurface intakes are
within a reasonable period of time, taking into account economic,
infeasible based upon an analysis of the criteria listed below..."
environmental, social and technological factors”) is appropriate for use
Subsection (i) then goes on to list numerous factors a project proponent throughout the proposed Desalination Amendment, in order to interpret
can use to exempt themselves from their legal responsibilities to install each of the four factors in Water Code section 13142.5(b). This
approach was upheld in the Surfrider decision. Use of additional,
the best available technology, including:
specific criteria for consideration in determining feasibility of subsurface
(1) Hydrologic and oceanographic conditions;
intakes is an appropriate method of directing the regional water boards
(2) Presence of sensitive habitats and species;
in conducting a site-specific analysis to determine the best available
(3) Energy use;
technology feasible in combination with the other statutory factors.
(4) Impact on aquifers, local water supply, and existing users;
(5) Desalinated water conveyance, existing infrastructure,
co-locations with sources of dilution water;
(6) Design constraints;
(7) Project life cycle cost; and
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(8) Other site specific and facility factors.
These eight factors are not only vague and open-ended, allowing project
proponents to excuse themselves from the best available technology
standard, but they do not provide an actual definition of feasible under
Water Code Section 13142.5(b). Black's Law Dictionary defines feasible
as "capable of being accomplished." Other than criteria number one hydrologic and oceanographic conditions - how do any of the other
criteria determine whether subsurface intakes are feasible? All of the
other criteria may or may not be appropriate to determine the best
available design, or the best available site - but criteria two through seven
do nothing to determine whether the best available ''technology" is
feasible for minimizing the intake and mortality of marine life. Each of
these elements should be removed from Section L.2.d.1.a.i., and
replaced with a proper definition of "not feasible" consistent with the
definition in the OTC Policy.
The law requires the State Board to ensure use of the best available
technology feasible for minimizing the intake and mortality of all forms of
marine life. The law does not condition a determination of the best
available technology on whether or not it meets the project proponents'
business goals. Instead of providing a list of criteria for project
proponents to use to excuse themselves from complying with the law, the
State Board should look at the OTC Policy's definition of "not feasible."
21.52 First, the State Board defined the term "available" in regards to "best
technology available." The State Board determined that ''the technology
must be "available" in the sense that it is technically and logistically
feasible at most facilities subject to the proposed Policy..." From that
definition of "available" the State Board created a definition of "not
feasible":

Disagree. The proposed Desalination Amendment includes a definition
of feasible (as described in responses to comments 6.12, 21.15, 21.41,
21.51) that considers cost. Further, the proposed Desalination
Amendment already describes alternatives in the case where
subsurface intakes are determined to be not “feasible” where “feasible”
is defined using the CEQA definition and not the OTC Policy definition
of “not feasible.”

"Cannot be accomplished because of space constraints or the inability to
obtain necessary permits due to public safety considerations,
unacceptable environmental impacts, local ordinances, regulations, etc.
Cost is not a factor to be considered when determining feasibility under
Track 1."
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For the reasons discussed above, the State Board should use the OTC
Policy's definition of "not feasible" as a starting place for a similar
definition in the Desalination Policy. In order to provide an accurate
definition of "infeasible", we suggest the following revisions to Chapter
III.L.2.d.(l).a.i.:
"The regional water board shall use the following definition of "not
feasible" --consider the following criteria-- in determining feasibility of
subsurface* intakes: Cannot be constructed or operated given
geotechnical data, hydrogeology, benthic topography, or oceanographic
conditions. Cannot be accomplished because of the inability to obtain
necessary permits due to unacceptable environmental impacts, local
ordinances, State or local regulations, etc. Cost is not a factor to be
considered when determining feasibility. Flow Augmentation for brine
dilution is not a factor to be considered when determining feasibility.
--presence of sensitive habitats*, presence of sensitive species, energy
use; impact on freshwater aquifers, local water supply, and existing water
users; desalinated* water conveyance, existing infrastructure, co-location
with sources of dilution water, design constraints (engineering
constructability), and project life cycle cost. Project life cycle cost shall be
determined by evaluating the total cost of planning, design, land
acquisition, construction, operations, maintenance, mitigation, equipment
replacement and disposal over the lifetime of the facility, in addition to the
cost of decommissioning the facility. In addition, the regional water board
may evaluate other site and facility specific factors.--"
Furthermore, we suggest the following addition to Chapter III.L.2.d.(l)(a):
"iii. If subsurface wells or galleries are determined to be "not feasible,"
then the regional board shall allow an alternative technology, or suite of
technologies and other measures other than after-the-fact restoration,
which achieves a minimization of the intake and mortality of all forms of
marine life that is equivalent to the performance of subsurface infiltration
galleries."
21.53 General Considerations

The proposed Desalination Amendment allows low velocity screened
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The draft should identify Seafloor Infiltration Galleries (SIG) as the best
technology available, and use that determination to establish a
reasonable "performance standard."

21.54 Further, section L.2.d. should remove any language that implies screens
are the standard for an "equivalency test." An equivalency test, as used in
the OTC Policy and the Riverkeeper case law, is to ensure that any
alternative to the "best technology" meets a reasonable range of
performance based on the performance of the "best technology." The
State Water Board considered the efficacy of screened intakes for
minimizing the intake and mortality of marine life during the OTC Policy
creation and found them inferior. In fact, the OTC Policy only allowed the
use of screens if, in combination with other measures, they could meet
the performance standards established by the ''best available
technology." Since the adoption of the OTC Policy, there have not been
any new technological advances or scientific studies to suggest that
intake screens are best available technology. If anything, recent studies
have only confirmed that the efficacy of screened surface intakes is still
questionable and likely less than what was assumed when the OTC
Policy was adopted.

Response
intakes meeting specific requirements to be used where subsurface
intakes are not feasible. As described in previous comments, the
purpose of these requirements is to allow communities with limited or
dwindling water supplies located in areas where subsurface intakes are
not feasible to still be able to consider and develop desalination
technology as a potential alternative water supply. Please see
responses to comments 21.29, 21.31, and 21.51.
Disagree. The proposed Desalination Amendment describes the criteria
that screened intakes must meet while allowing for the design or
development alternative technologies providing these methods provide
equivalent protection. The surface water intakes are only considered in
the case where subsurface intakes are not feasible. When that
demonstration has been made, a project proponent should be allowed
the flexibility to consider other intake design options that meet the same
performance criteria as described for screened surface water intakes.
As stated in previous responses the OTC policy addresses a need that
can be achieved with closed-cycle systems, while desalination requires
a continuous supply of water. See also, response to comment 21.29,
illustrating why a determination of “best technology available” under
Clean Water Act section 316(b) is distinguishable from a determination
of “best available . . . technology. . . feasible . . to minimize intake and
mortality of all forms of marine life.” Water Code section 13142.5(b).

This amendment to the Ocean Plan for desalination needs to be
consistent in the consideration of screen efficacy as the adopted
approach in the OTC Policy.
21.55 Fine Mesh Screens Are Not Best Technology Available.
Perhaps the most obvious example is the potential for the Desal Policy to
allow surface intakes with fine--mesh screens. Despite the fact that the
Substitute Environmental Document ("SED") concludes "[s]ubsurface
intakes are more protective of marine life than surface water intakes" the
draft Desal Policy fails to designate subsurface intakes as BTA and
instead leaves open the possibility of a new desalination plant receiving
permits to use surface intakes with screens of a yet-to-be determined slot

Disagree. The proposed Desalination Amendment was released with
a range of screen slot sizes (0.5, 0.75, and 1.0 mm) with a clear note
that said “[NOTE: The State Water Board intends to select a single slot
size, but is soliciting comments on whether 0.5 mm, 0.75 mm, 1.0 mm,
or some other slot size is most appropriate to minimize intake and
mortality of marine life]” During the public comment period, we received
numerous comments that the screen slot size should be no smaller than
1.0 mm. Chapter III.L.2.d.(1)(c)ii of the proposed Desalination

H-347

Appendix H
Response to Public Comments Received by August 19, 2014
Please note all tables and figures referenced are present at the end of this document
ID#

Comment Summary
size.

Response
Amendment was revised to: “In order to reduce entrainment, all surface
water intakes must be screened with a 1.0 mm (0.04 in) or smaller slot
size screen when the desalination facility* is withdrawing seawater.*”
This directive does not leave room for interpretation on the part of the
regional water boards, but instead provides clear guidance regarding
intake screens.
Subsurface intakes represent the best technology for minimizing intake
and mortality of all forms of marine life, but they are not available or
feasible in all situations. If subsurface intakes are not feasible, an
owner or operator may use a screened surface intake. The State
Water Board acknowledges that screened surface intakes have
significantly higher operational mortality relative to subsurface intakes
and that subsurface infiltration galleries may have mortality associated
with the construction and maintenance of the intake. The regional
water board will first determine if subsurface intakes are feasible and
then determine the best available technology alternative that will work in
combination with the best available site and best available design
alternatives, resulting in the least amount of intake and mortality of all
forms of marine life.
However, the proposed Desalination Amendment is not based on the
conclusions and requirements set forth in the OTC policy and as a result
comparisons or parallels to decisions contained therein are misplaced.

21.56 Fine mesh screens have not been proven to be a reliably effective
See response to comment 21.57.
method of reducing entrainment and impingement and should not be
considered best technology available for minimizing intake and mortality
of all forms of marine life. While wedgewire screens may potentially
reduce impingement mortality and entrainment loss of juvenile and adult
fish to a certain degree, it's important to recognize that "intake--related
mortality will be site and species-specific."
21.57 Further, as the SED noted in a report cited by the US EPA, the efficacy of
minimizing impingement mortality is conditional: ''0.05 mm screens have
been used on traveling screen and single entry, double exit screens.
These systems are successful if the facilities apply a safe return of

As described in section 8.3.1.1 of the Staff Report with SED, the
combination of fine-mesh or wedge wire screen and low velocity intake
structure will reduce entrainment and may eliminate impingement of
aquatic organisms in comparison to uncontrolled intakes. Organisms
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impinged organisms." There is nothing in the draft Amendment speaking
to, much less requiring the safe return of impinged organisms and the
data collected in recent screen studies is evidence that impingement is
occurring and may be a function of both mesh size and/or intake velocity.
The State Board should include an analysis in the SED describing the
relationship between mesh size and intake velocity to the efficacy of
minimizing the intake and mortality of all forms of marine life - whether
through entrainment and/or impingement mortality.

entrained through the screens are assumed to not survive and the loss
will be included in the Marine Life Mortality Report. As described in
section 8.3.1.2.2, most fish will be able to swim away and avoid
impingement if the velocity is 0.15 meters per second or less.

21.58 The efficacy of screening technology remains uncertain and thus should
not be considered BTA. As the SED notes "(s)ome studies on screen
efficacy are contradictory. The majority of studies that examine the
efficacy of wedgewire screens only looked at impacts on ichthyoplankton;
yet there are many other organisms that are abundant in the water."
California's marine ecosystems are complex and support incredibly
diverse species that are "extremely valuable from an ecosystem
standpoint as well as being a key contributor to California's economy."
Allowing new desalination plants to build or continue the use of surface

Section 8.3.1.2.3 of the Staff Report with SED clearly describes the
benefits and problems associated with both subsurface and surface
water intakes. Studies summarized in that section and tabulated in
Appendix D of the Staff Report with SED present a body of evidence
supporting the relationship between screen slot size and size of fish.
Overall, reducing screen slot size reduces risk of entrainment. While the
studies did focus on fish, it is important to understand that all impinged
and entrained forms of aquatic life must be mitigated under the
proposed Desalination Amendment (see 21.57 above). The use of

Additional information was added to section 8.3.1.2.3 to address
comment 9.15 that discusses the hydraulic factors that can contribute to
the reduction in impingement and entrainment at wedgewire screens.
Based on the information in section 8.3.1, impingement is expected to
be de minimis if any. A facility could elect to design their system to
safely return any impinged organism to reduce the amount of
operational mortality associated with a facility, but is not required to. As
stated above, the wedgewire intakes can be designed with low intake
velocity and positioned to prevent impingement of organisms. However,
chapter III.L.2.e.(1) of the proposed Desalination Amendment states
that an owner or operator must estimate marine life mortality resulting
from construction and operation of the facility and chapter III.L.2.e.(2)
requires that they fully mitigate for mortality of all forms of marine life.
This would include impingement-related mortality. Even though there is
no specific information to address the quantification of impingement in
the proposed Desalination Amendment, chapter III.L.2.a.(1) states that
“The regional water board in consultation with the State Water Board
staff may require an owner or operator to provide additional studies or
information if needed, including any information necessary to identify
and assess other potential sources [emphasis added] of mortality to all
forms of marine life.” This would also include any impingement-related
mortality.
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intakes with fine mesh screens is not the best way to achieve the directive surface water intakes and relationship to best technology available is
of the Water Code to protect all forms of marine life.
addressed in response to comments 21.77.
21.59 In setting BTA for ocean open intakes for OTC Policy, the State Board
had the particular challenge of evaluating technology for plants that
already existed. And even in that case, fine mesh screens were not
determined to be BTA. Here, the State Board has the opportunity to set
BTA for desalination plants that have not yet been built. As described in
Section E above, subsurface intakes have not been scientifically proven
to protect against both entrainment and impingement, and thus
subsurface technology should be determined to be BTA.

This comment essentially states that because subsurface intakes are
not proven, subsurface intakes should be designated as best
technology available as defined in the Clean Water Act. A response to
such a contradictory statement is unnecessary; however responses
relating to subsurface intakes as best available technology are
presented in response to comments 21.52, 21.53, 21.54, 21.55, 21.56,
21.57, 21.58, and 21.77.

21.60 If Fine Mesh Screens are used, Screen Size Should be .5 mm or Smaller As stated in response to comment 21.53, surface water intakes are an
(if they are Shown not to Exacerbate Impingement Mortality).
alternative when subsurface intakes are determined to be not feasible.
As described in the Staff Report with SED, surface water intakes can be
The Amendment currently has a placeholder for the recommended
designed to minimize or eliminate impingement and minimize
screen size and the State Water Board is seeking input on whether the entrainment related mortality. But it is expected that there will be some
screen size should be designated as .5mm, .75mm, or 1.0mm. Although marine life mortality associated with a facility even after the best
the State Water Board is seeking comment on screen size, its own
available site, design, and technology measures are implemented.
conclusions in the SED seem to give the answer. The SED states:
Section 8.3 of the Staff Report with SED describes studies on the
"Section 13142.5(b) requires that the Ocean Plan consider all forms of effects of screen size that suggest smaller screen sizes may be more
marine life, regardless of size. Subsurface intakes are more protective of protective of marine life. However selection of screen slot size and
marine life than surface water intakes. However, when subsurface
intake velocity represent a balance between protecting aquatic life and
intakes are proven to be infeasible, small slot-sized screens will protect maintenance and production needs as described in Section 8.3 of the
larger juvenile and adult organisms (particularly fishes) from
Staff Report with SED. See responses to comments 21.61 and 15.4.
entrainment." But that is not the end of the question. There may still be
impingement of organisms that result in mortality, and the impingement
rate may be dependent on slot size and intake velocity. Therefore, we
think that the reduction in entrainment may not equate to a reduction in
mortality.
While studies have concluded that "effectiveness of both fine-mesh
screens and wedgewire screens in reducing entrainment is a function of
the screen slot size" and that "(e)ntrainment decreases as the screen slot
size decreases and the size of the fish increases" the size of the fish is
not the only factor. The effectiveness of a given screen in preventing
entrainment is largely dependent on the species, and specifically on their

H-350

Appendix H
Response to Public Comments Received by August 19, 2014
Please note all tables and figures referenced are present at the end of this document
ID#

Comment Summary

Response

head capsule dimensions. Different species have different morphology
that play an important role in whether a given screen size will protect
against entrainment. For example, fish such as anchovies and flatfish
that are laterally compressed have higher entrainment rates than fish
such as sculpins and rockfishes of the same length because anchovies
and flatfish have smaller head capsule dimensions. Thus the State Water
Board should be cautious when presented with arguments that larger
screen sizes have proven effective in preventing entrainment of a certain
species and should remember the Water Code charge to reduce intake
and mortality "all forms of marine life."
21.61 The velocity control is also an important factor to consider when
evaluating whether mesh and wedgewire screens are effective at
reducing impingement. We are concerned that the draft Amendment sets
intake velocity at 0.5 foot per second for screened surface intakes. That is
an intake velocity set by EPA to minimize the impingement of marine life
that have developed swimming capability. Tests have shown that most
fish can swim away from that velocity and avoid impingement on the
screen. However, that isn't the case for developing organisms who are
exposed to entrainment; "(m)ost larval and juvenile organisms are not
developed enough to swim and avoid entrainment and may be
susceptible to entrainment through even small slot sized intake screens."
Because of this reduced mobility, we are concerned that the proposed
0.5 foot per second intake velocity limit will not protect larval and juvenile
marine life from impingement.

The only flow velocity through a screened surface intake that would fully
protect all aquatic life from impingement and entrainment is zero;
however, that would prevent a facility from withdrawing seawater. With
that understanding, U.S. EPA considered multiple factors including fish
avoidance and swim velocity as well as mechanical efficiencies
necessary in establishing the value of 0.15 meters per second or 0.5
feet per second in chapter III.L.2.d.(1)(c)iv. We understand that not all
forms of marine life will be protected using fine-mesh or wedgewire
screens in combination with low velocity intakes. But Water Code
section 13142.5(b) does allow for mitigation measures. See response to
comment 21.57.

21.62 Further, the efficacy of "cylindrical" screen housings is in large part a
function of the difference between "approach velocity" and "intake
velocity." That is, if the approach velocity is significantly greater than the
intake velocity, the organisms may be swept of the screen housing. But it
would seem extremely rare to find a circumstance in the ocean where the
approach velocity would be faster than the intake velocity.

Comment noted. The State Water Board has considered all factors
associated with screen size in formulating the proposed Desalination
Amendment. As stated in response to comment 21.57, the proposed
Desalination Amendment does not include requirements for return of
impinged organisms, but does require that impingement-related
mortality be mitigated for. Please see response to comment 15.4 for
more information about the selection of screen slot size.

California's diverse marine species and habitats support complex
ecosystems with high diversity. "These biologically diverse species are
extremely valuable from an ecosystem standpoint as well as being a key
contributor to California's economy." If the State Board decides to allow

H-351

Appendix H
Response to Public Comments Received by August 19, 2014
Please note all tables and figures referenced are present at the end of this document
ID#

Comment Summary

Response

screened surface intakes, then a slot screen size of .5 mm or smaller
should be required after a showing that they can be designed to safely
return impinged organisms.
21.63 Design Capacity is a Critical Consideration for Minimizing the Intake and The size of a facility and a facility’s intake capacity were added to
Mortality of Marine Life.
chapter III.L.2.c of the proposed Desalination Amendment. Intake
capacity is one of the most important factors when assessing impacts
It is critical that the State Board include design capacity as a factor to be associated with surface water intakes because the amount of water a
considered under the best available design analysis. The State Board
facility withdraws through a screened surface intake is directly related to
must interpret every factor in § 13142.5(b) and harmonize each factor. the amount of operational mortality. The proposed Desalination
Statutory interpretation dictates that "[s]ignificance should be attributed to Amendment provides adequate harmony and direction for the regional
every word, phrase, sentence and part of an act in pursuance of the
water boards to assess the four factors individually and together to
legislative purpose, as the various parts of a statutory enactment must be ensure the facility is protective of all forms of marine life. The State
harmonized by considering the particular clause or section in the context Water Board is not, as the commenter asserts, constrained by the
of the statutory framework as a whole." Again, Section 13142.5(b)
Clean Water Act section 316(b) and associated interpretations and
requires the best available design be used to minimize the intake and
case law in interpreting Water Code Section 13142.5(b) for the
mortality of marine life - designing a facility with a production design
proposed Desalination Amendment. Clean Water Act section 316(b)
capacity to accommodate subsurface intakes is the best available
and the conclusions of US EPA or the State Water Board pursuant to
design.
the OTC Policy do not serve as the legal foundation for the proposed
Desalination Amendment, nor are they directly applicable.
In interpreting § 316(b), the U.S. EPA has determined that the
technology, design, location, and capacity, must be assessed in
conjunction with the other factors. The State Board agrees with the U.S.
EPA's statutory interpretation, and finds the same reading is appropriate
under Section 13142.5(b). Chapter III.L.2.a.(2) states that "the regional
water board shall consider all four factors collectively, and include the
best combination of alternatives that in combination minimize intake and
mortality of marine life."
21.64 To understand how each of the four factors should best be combined, the
State Board should look to the U.S. EPA for guidance. The U.S. EPA
General Counsel has provided guidance to the State Board on using
design capacity to minimize the intake and mortality of marine life:
"Since the magnitude of entrainment damage is frequently a function of
the amount of water withdrawn, the only way that massive entrainment
damage can be minimized in many circumstances is by restricting the

Agree that the volume of water withdrawn is a major factor when
quantifying impacts from surface water intakes and we have included
intake capacity in design considerations as described in response to
comment 21.63. However, as noted in response to comment 21.29
above, U.S. EPA’s interpretation of Clean Water Act section 316(b)
does not apply to interpretation of the California statute. The legal
foundation associated with the proposed Desalination Amendment
instead relies on plain language of the California statute and case law
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interpreting Water Code section 13142.5(b).

The EPA has determined that restricting the volume of water withdrawn
by a facility is one appropriate way to meet the BTA standard of CWA §
316(b) The State Board should make the same determination and
incorporate design capacity as the best available design.
21.65 The technical feasibility of subsurface intakes and infiltration galleries has
already been demonstrated internationally - including in nations with
standards similar to the Clean Water Act's BAT standard. As the State
Board has already concluded: "[b]each galleries specifically have design
potential for large scale facilities, and have been demonstrated to be able
handle large volumes of water." With infiltration galleries demonstrated to
be technically feasible, the State Board should require flow restrictions to
a facility's design capacity to achieve BAT. In fact, designing a facility to
produce a certain amount of freshwater, and consequently withdrawing a
certain amount of seawater, may be the only "design" consideration with
any relevance to the goal of minimizing the intake and mortality of all
forms of marine life.

Disagree. Technical feasibility of subsurface intakes (either galleries or
wells) may not be demonstrated in all coastal areas in California. Intake
capacity has been added as a factor of design considerations as
discussed in response to comments 21.63 and 21.64. Note that the
Clean Water Act standard commonly referred to as “BAT” usually refers
to Clean Water Act section 301(b)(2)(A), a technology-based standard
for applying effluent limitations for toxic and non-conventional pollutants
in NPDES permitting. The closest analog to Water Code section
13142.5(b) is Clean Water Act section 316(b) that requires cooling
water intake structures to employ “best technology available for
minimizing adverse environmental impact” (sometimes shortened to
BTA). BTA may have been the intended reference, but it is still distinct
and not directly applicable. Water Code section 13142.5(b) directs
Statutes relating to the same subject matter should be read together in a that “the best available site, design, technology and mitigation
manner that harmonizes them whenever possible. Therefore, the State measures feasible shall be used to minimize the intake and mortality of
Board should include design capacity as the best available design for
all forms of marine life.” Despite similar terminology, each standard is
minimizing the intake and mortality of marine life.
unique, and cannot be used interchangeably or out of context with other
governing authorities. See, response to comment 21.29 above.

21.66 The Best Available Design Accommodates the Best Available
Size and intake capacity were added to chapter III.L.2.c of the proposed
Technology.
Desalination Amendment. See also response to comment 21.3.
The best design capacity should be defined as the maximum amount of
produced water achieved using the best available technology at the best
available site - because that will best minimize the intake and mortality of
marine life. Statutory interpretation requires the State Board to interpret
and harmonize every factor in §13142.5(b).
21.67 Zero design capacity is not the best available design. There is an
Disagree. The emphasis on intake capacity over other factors would
argument to be made that if design capacity was included under the best affect and influence the analysis of the best combination of factors that
available design analysis, then the best available design would be a zero treats site, design and technology equally. See responses to comments
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MGD desalination facility. We agree this would be an absurd result, but 21.3, 21.63, 21.64, 21.65 and 21.66 above.
disagree that the best available design is a zero design capacity. Instead,
the best available design is that which is compatible with a feasible output
from subsurface intakes - thus establishing a design performance
standard of zero marine life mortality but not zero production. As noted
before, "minimize" does not necessarily mean reduce to zero - but
reducing to zero, or close to it, is certainly "minimizing." This standard can
be met by implementing the best available technology, which would not
result in a zero MGD capacity facility. As illustrated in facilities elsewhere,
subsurface intakes can supply relatively large desalination facilities. And
recent discussions over the feasibility of a SIG for the proposed
Huntington-Poseidon facility have concluded that a "Fukuoka-style" SIG
can be replicated in modules to produce more source water than a single
SIG.
As discussed above, subsurface wells and subsurface infiltration
galleries have both been demonstrated to be feasible technologies for
"large scale" desalination facilities. To ensure the best available design
does not achieve absurd results, we request the State Board define
design capacity as the maximum amount of capacity achieved using the
best available intake technology at the best available site for that
technology.
21.68 Regulating the Design Capacity of a Facility does not Impose Limits on
Local Water Supplies.

See response to comment 21.67. Capacity is given consideration in
section III.L.2.b(2) of the proposed Desalination Amendment and
requires design capacity to be consistent with need for desalinated
Requiring project proponents to consider design capacity as the best
water as determined by a county general plan, integrated regional water
available design does not limit local jurisdictions in their selection water management plan, or an urban water management plan or other
supplies. Water supply agencies are granted the authority to develop
planning documents if these plans are available. In other words, there
water projects - but not water projects that violate State or federal law. For must be a specific need for the facility and a basis for the intake capacity
example, a water agency could not argue that enforcement of the
and size. See also response to comment 21.3
Endangered Species Act, if it interfered with a water development project
in any way, would constitute an intrusion on their sole authority." The only
difference here is that the Porter-Cologne Act, as codified in the Water
Code section 13142.5(b), specifically mandates the regulation of
seawater withdrawals for these facilities. The Ocean Plan amendment is
simply enforcing State law, and to the extent it may require modification of
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a water development project, it is not an intrusion on a water agency’s
sole authority. As drafted, and even with our requested edits, the water
agency still has the opportunity to develop a seawater desalination facility
and is only constrained by the mandates of State law - if they are
constrained at all.
21.69 Further, as discussed in the introduction to this comment letter, California
has ample alternative water supplies to be implemented before
desalination is necessary. Furthermore, a plain reading of Section
13142.5(b) finds the Legislature did not intend water supply concerns to
be considered when conducting the "best available" analysis. And finally,
a desalination facility's ability to take seawater is not a right, but rather a
privilege that the public provides. The public trust doctrine provides that
tidelands, the beds of navigable waterways and other natural resources
are held in trust for the public by the state. The state holds these rights in
trust for the public. Thus, design capacity restrictions relating to public
trust rights of seawater cannot conflict with a local government's authority
over water supplies, because the project proponent never had the right to
use the property for non-public trust uses.

The requested change was made to chapter III.L.2.c of the proposed
Desalination Amendment with minor edits. Rather than production
capacity, the intake capacity was included because intake bears a
direct relationship with intake and mortality of all forms of marine life.
See also responses to comments 21.3 and 21.63.

While placing design capacity restrictions on the intake of seawater does
not conflict with any local authority, we understand the State Board's
concern. To alleviate concern, we suggest the State Board be clear that
reduced design capacity be limited to public trust seawater influent. The
State Board should be explicit that the design capacity for the intake of
seawater shall be reduced to accommodate the best available
technology, but protect proponents can increase its overall capacity from
other source water, such as comingling treated wastewater with the
seawater intake.
As such, we recommend the following revisions to Chapter III.L.2.c. [of
the proposed Desalination Amendment]:
"The Regional Board shall require the best available design. Design is the
size, layout, form, and function of a facility, including the production
capacity, and the configuration and type of infrastructure, including intake
and outfall structures. --The regional water board shall require that the

H-355

Appendix H
Response to Public Comments Received by August 19, 2014
Please note all tables and figures referenced are present at the end of this document
ID#

Comment Summary

Response

owner or operator perform the following in determining whether a
proposed facility design best minimizes intake and mortality of marine
life.—
21.70 The Owner or Operator of the Desalination Facility Should not be
Responsible for Determining the Best Available Design.
The proposed "best available design" analysis is severely lacking any
real consideration of the best available design for minimizing the intake
and mortality of marine life. Section L.2.c. states that the "regional water
board shall require that the owner or operator perform the following in
determining whether a proposed facility design best minimizes intake and
mortality of marine life." First, the draft Amendment should clarify that the
information provided by project permit applicants to the Regional Boards
is to be carefully scrutinized. The draft needs clear direction, and
elimination of any ambiguity or implication that a project proponent's own
analysis of alternative designs is not afforded undue weight. We have
seen in the past that allowing the project proponent to narrowly define the
purpose of the project and, then design their facility to best accommodate
their own self-defined limited purpose, leads to permits that do not meet
the requirements under 13142.5(b).

Disagree. See response to comment 21.5. The proposed Desalination
Amendment considers the best available alternative feasible for all
factors described in Water Code section 13142.5(b) and then requires
an owner or operator to use the best combination of alternatives that
collectively minimize intake and mortality of all forms of marine life.
Mitigation is considered after best available site, design, and technology
measures feasible are implemented. But site, design, and technology
are all weighted equally. Moreover, the proposed Desalination
Amendment is clear that the regional water board has responsibility for
review and approval of information submitted as part of a section
13142.5(b) analysis based on information submitted by the owner or
operator.

We request the State Board require regional boards to determine the best
available design for a proposed protect, in consideration of the specific
purpose to design a facility that is compatible with the best available
technology at the best available site to collectively minimize the intake
and mortality of all forms of marine life. Any other project goal or project
design to meet that goal, would not meet the mandates of Water Code
section 13142.5(b).
21.71 Design Factor (1) is a Site Consideration Already Analyzed Under the
"Best Available Site" Determination.

Disagree. The provision should be considered under both factors since
they require slightly different evaluations. The language in chapter
III.L.2.b requires an analysis that would compare the presence,
Avoiding sensitive habitats and sensitive species is a site consideration - abundance, diversity, etc. of sensitive habitats and species present at
not a design consideration. Section L.2.c.1 [of the proposed Desalination the site alternatives. The analysis would then compare various site
Amendment]. requires the owner or operator at each potential site to
options and establish the best available site to avoid impacts to
"analyze the potential design configurations of the intake, discharge, and sensitive habitats and sensitive species, which would also minimize
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other facility infrastructure to avoid impacts to sensitive habitats and
sensitive species." That sounds a lot like consideration (2) of the site
analysis: "[a]nalyze the feasibility of placing intake, discharge, and other
facility infrastructure in a location that avoid[s] impacts to sensitive
habitats and sensitive species." We agree that the best available site
analysis should avoid impacts to sensitive habitats and sensitive areas,
but repeating the same consideration under the design analysis is
inappropriate and does not meet the legal requirements of best available
design. There is only one "design" criteria we can think of that would
improve the goals of the law beyond what a proper site and technology
would achieve - design the production capacity to ensure compatibility
with the best site and technology.

intake and mortality of all forms of marine life. For example, a
comparison of two sites may elucidate that one site has 90 percent
cover of rocky reef habitat and 10 percent barren sandy bottom habitat,
that cannot accommodate for subsurface intakes, and another site with
only 20 percent cover of rocky reef habitat and 80 percent barren sandy
bottom habitat that can accommodate a subsurface intake.

The language in chapter III.L.2.c requires an analysis of potential
design configurations that would avoid impacts to sensitive habitats and
species at each potential site. For example, a given site may have an
area with rocky reef and barren sandy bottom habitats. The provision in
the design section would suggest the intake be designed and
constructed in the barren sandy bottom habitat away from the rocky
We request the State Board remove Factor (1) from the best available
reef. Similarly, design considerations such as raising the diffuser
design analysis since it is already -- and most appropriately - addressed nozzles >1.0 m off the seafloor versus 0.5 m off the seafloor, or angling
in the best available site analysis.
the diffuser at 60 degrees versus 45 degrees can reduce the
suspension of benthic sediments and consequently avoid impacts to
sensitive habitats and sensitive species would also be considered in
chapter III.L.2.c.
21.72 Design Factor (2) is a Technology Consideration Already Analyzed
Under the "Best Available Technology" Determination.

Disagree. There is no reason not to consider the same potential impact
in evaluating design or technology.

Section L.2.d [of the proposed Desalination Amendment] preamble
clarifies that: "Technology is the type of equipment, materials and
methods that are used to construct and operate the 'design'
components..." Analyzing intakes in order to minimize the Area
Production Foregone is already a consideration under the best available
technology consideration. Section L.2.d.1.a already requires sub-surface
intakes if feasible, and sub-surface intakes are already accepted as the
best technology in minimizing the intake and mortality of marine life
(measured by APF). Alternatively, section L.2.d.1.c.ii.states that in "order
to reduce entrainment, all surface water intakes must be screened with a
[0.5 mm/0.75mm/l.0mm] or smaller slot size screen when the
desalination facility is withdrawing seawater." Additionally, subsection (d)
states that in "order to minimize impingement, through-screen velocity at
the surface water intake shall not exceed .15 meters per second." All of
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these provisions combined minimize the Area Production Foregone - and
no further analysis is needed to minimize the intake and mortality of
marine life. Repeating these two technology considerations under best
available design Factor (2) does nothing additional to minimize the intake
and mortality of marine life.
There is only one "design" criteria we can think of that would improve the
goals of the law beyond what a proper site and technology would achieve
- design the production capacity to ensure compatibility with the best site
and technology.
We request the State Board remove Factor (2) from the best available
design analysis since it is already- - and most appropriately - addressed
in the best available technology analysis.
21.73 Design Factors (3- 5) [in the proposed Desalination Amendment] are the Disagree. Each of the three factors attempts to reduce or minimize the
Same Consideration Repeated and Re-worded.
impacts associated with a unique issue. Combining the independent
considerations into one would create confusion and may result in the
The best available design Factors (3 - 5), are essentially the same
oversight of an important consideration. In addition, brine discharge
considerations repeated. These factors require:
relates to mortality and is not outside the scope of Water Code section
13142.5(b). See response to comment 21.74.
"(3) Design the outfall so that the brine mixing zone* does not encompass
or otherwise adversely affect existing sensitive habitat.*
(4) Design the outfall so that discharges do not result in dense,
negatively-buoyant plumes that result in adverse effects due to elevated
salinity* or anoxic conditions occurring outside the brine mixing zone.* An
owner or operator must demonstrate that the outfall meets this
requirement through plume modeling and/or field studies. Modeling and
field studies shall be approved by the regional water board in consultation
with State Water Board staff.
(5) Design outfall structures to minimize the suspension of benthic
sediments."
As discussed below, we don't believe any of these factors are appropriate
to analyze the best available "design" to minimize intake and marine life
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mortality - they are not clearly related to the intake and mortality of marine
life, but rather to the discharge of brine. Nonetheless, if Factors 3-5 are
considered "design" considerations, each of these elements are
essentially the same consideration and should be incorporated into only
one factor. "Brine mixing zone[s]", "negatively-buoyant plumes", and
"suspension of benthic sediments" are all essentially the same
consideration - design the outfall to minimize the impacts of the
associated brine plume. There is no need to be repetitive and expand this
one consideration into three separate factors. But more to the point,
these three considerations are already covered by the performance
standards for brine diffusers. This subsection merely identifies the
benefits of the performance standards in terms of best intake, which is
both confusing and unnecessary.
It is evident that the State Board struggled to develop appropriate design
criteria to determine the best available design to minimize intake and
mortality of marine life. We request that the State Board, at a minimum,
analyze Factors (3- 5) as only one factor.
21.74 Design Factors (3- 5) [in the proposed Desalination Amendment] Have Disagree. Brine discharge, while not directly related to intake of marine
Nothing to do with Minimizing the Intake and Mortality of Marine Life.
life, is nonetheless appropriately considered as part of the Water Code
section 13142.5(b) analysis since it may result in mortality of marine life.
Designing an outfall to prevent toxic brine plumes is a laudable goal, but it The Court in the Surfrider decision interpreted the statute’s use of
has nothing to do with Section 13142.5(b)'s requirement of minimizing the “intake and mortality” to mean that “the collective set of measures . . .
intake and mortality of marine life. The best available design factors (3 - must serve to reduce both intake and mortality. . . . If one such measure
5) all require the outfall to not have a negative discharge plume. While a contributes only to reducing the intake of marine or to reducing the
discharge plume has adverse impacts on marine life, minimizing those mortality of marine life, the measure may still be used, in combination
impacts is not the same as "minimizing the intake and mortality of marine with other measures, to fulfill the statutory requirements.” (italics in
original) Surfrider, at 576. Thus, design features of outfall structures that
life."
minimize mortality of marine life, including those described in chapter
We request the State Board move Factors (3- 5) to Section L.2.d.2. and III.L.2.c.(3), (4) and (5), are salient to determinations about a facility
incorporate into the considerations for brine discharge technology if the otherwise subject to the statute.
current language in that sub-section needs any additional clarification.
21.75 The Best Available Site Should Accommodate the Best Available
Technology.

See response to comment 21.77.

We think the analysis of the best available site necessarily starts with the
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"best available technology. "It is undisputed that sub-surface wells
eliminate the intake and mortality of all forms of marine life to any
measurable degree. While the law doesn't mandate complete elimination
of intake and mortality, a technology that would achieve that degree of
minimization is clearly the "best." Nonetheless, a Subsurface Infiltration
Gallery (SIG) effectively minimizes intake and mortality of marine life to
the same degree. The difference in minimizing marine life mortality
between a subsurface well and a SIG is the potential mortality associated
with construction and maintenance of a SIG.
However, as articulated in the Riverkeeper cases, a range of
performance is allowable and justifiable to define "best" because
measuring the efficacy of a technology will show different results at
different times - therefore measuring the efficacy of different technologies
is allowed if it is within that range of performance bounded by the margin
of error. The court established that "range" for a performance standard to
be effectively equitable as 10% - and the OTC Policy adopted that range.
The operation of either wells or a SIG is assumed to minimize intake and
mortality 100%
21.76 But the mortality from construction and maintenance of a SIG is difficult to See response to comment 21.77.
calculate because monitoring and measuring the impact is nearly
impossible. So, the efficacy is equitable within a margin of measuring and
monitoring error. And because a SIG is "available" without the
hydro-geological constraints of siting wells, it is arguably the "best
available" and should be used to set the performance standard.
21.77 Finally, surface intakes, whether screened or not, are not equitable to
sub-surface intakes and are not to be considered "best available
technology." However, as noted in the OTC Policy's analysis, where
sub-surface intakes are proven to be "not feasible", screened intakes
may be part of a suite of alternatives that, in combination, may achieve an
equitable minimization of the intake and mortality of marine life as that of
a SIG. However, the choice of the defined "best available technology"
allows permitting the facility without any monitoring requirements and
conditions that the intake technology may have to be changed if the

The factors set forth for considering the best available site and best
available design are included in order to inform decision-making within
the context of determining the best collective set of measures to
minimize intake and mortality of marine life. Case law interpreting Clean
Water Act section 316(b) and use of performance standards expressed
as ranges (as part of delineating “best technology available”) does not
address the statute in question (Water Code section 13142.5(b)), where
technology is just one of four factors to be used in minimizing intake and
mortality of marine life. See, response to comment 21.29 above.
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alternative technology(s) fails to meet the performance standards.

21.78 To be consistent with the Ocean Plan amendment directive that the
elements of section (b) be considered individually and in combination, the
best technology needs to be considered in combination with the best
available site. And if that combination is to collectively achieve the goal of
minimizing the intake and mortality of all marine life, these elements need
to be compatible - they must work together to achieve the goal. The
performance standard for the "best available technology" established in
the Ocean Plan should be the determining factor in defining "best
available site."

Response
Requiring a specified performance standard is neither practicable nor
appropriate for a framework of combined factors when considering
proposed desalination facilities within this analytical framework.
Disagree. The proposed Desalination Amendment states that all
owners and operators shall consider subsurface intakes for all facilities
unless otherwise determined to be not feasible (as described in
response to comment 21.41) by the regional water board.

The Ocean Plan draft should that the "site" of a facility is "best" if it is
compatible with the installation of a sub-surface intake. The "best sites
"for the use of wells is limited by the availability of seawater aquifers and
arguably not the "best available" under one interpretation of that phrase.
However, the "best sites" for the use of a SIG are much more "available."
A SIG can be sited in areas where there is enough open sandy-bottom
habitat to accommodate the size of a gallery or multiple galleries. And
while some places are preferable for reducing potential maintenance and
repairs, areas where a SIG can be constructed are readily available
statewide, and any SIG (regardless of maintenance and repairs) is
equitable for minimizing the intake and mortality of all forms of marine life.
Reducing maintenance and repairs are considerations for optimal sites
for reasons other than minimizing the intake and mortality of all forms of
marine life. What is optimally "feasible" is what is the best for minimizing
the intake and mortality of all forms of marine life, and any unavoidable
maintenance and repairs does not render a site infeasible. In fact, surface
intakes for power plants require regular maintenance and repairs,
including an occasional shut-down of the facility altogether. Yet these
surface intakes are clearly feasible - although it's also clear they are not
the "best."
21.79 There are arguably other considerations for what may be the "best site" Disagree. Water Code section 13142.5(b) requires “the best available
for a facility - for example consolidating industrial facilities, avoiding
site, design, technology and mitigation measures feasible. . . ”

H-361

Appendix H
Response to Public Comments Received by August 19, 2014
Please note all tables and figures referenced are present at the end of this document
ID#

Comment Summary

special terrestrial habitats and species, co-locating with a sewage
treatment plant for dilution water, etc. But for achieving the section
13142.5(b) legislative intent of minimizing the intake and mortality of all
forms of marine life, the best site available is a site that is compatible with
the best technology available. The State Board should clearly articulate a
baseline for minimization of the mortality of all forms of marine life lost to
an open intake, and a reasonable performance standard established as a
range between 100 and 90 percent reduction of intake and mortality from
the baseline. Further, the guidance should clarify that the "best site" is
determined by the site's compatibility with technologies that achieve the
performance standard.
21.80 An important issue missing in the draft feasibility analysis of alternative
sites, that has come up repeatedly in past permit applications, is the
scope of the area considered reasonable for alternative sites. To date,
the geographic scope of the alternative site analysis has been
determined by a project proponent's self-defined and narrow "project
purpose." And consequently, the proposal has never looked far for
alternative sites that may be compatible with a SIG or well.

Response
Requiring the best combination of measures that collectively minimize
mortality does not mandate either a baseline or a performance standard
based upon one of the four statutory factors. See response to
comment 21.77

Disagree. The scope of the area under consideration would most likely
be located in the area where the community water system is lacking in
alternative water supplies. Promoting the development of a desalination
project in other areas would defeat the purpose of the project since the
water supply would not be provided where it is needed. While some fully
developed areas may have existing infrastructure to transfer or pump
water many tens of miles, many small communities along the coast are
isolated and without benefit of large regional systems.

As part of the feasibility analysis, the draft amendment should add a
sub-section to clarify the geographic scope of alternative sites available
to ensure consistency in Regional Board decisions and to ensure full
enforcement of section 13142.5(b).
21.81 We recommend the geographic scope of alternative sites be bounded by
practical constraints to moving the water from the production site to the
point of demand. And for further clarification, this practical boundary does
not imply that the actual water molecule needs to travel through
distribution infrastructure from the point of production to the point of
consumption - rather it is simply possible, or even common, to ''transfer''
water across jurisdictions.

Disagree with the need to provide greater specificity on the issue of
siting and feasibility. See response to comment 21.80 above. Resource
decisions about water use and transport are outside the scope of the
proposed Desalination Amendment.

From experience, we know this is an important issue when defining the
feasibility of different sites to ensure the "best." We recommend that a
section devoted to this consideration, with recommended language to
codify the rule, and that the State Board consider the language and invite
public comment before adopting it into the Ocean Plan amendment.
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21.82 The Best Available Site Should Minimize Impacts to Marine Protected
Areas and Other Special Protected Areas.
To ensure the long-term success of California's MPA network, it is critical
that desalination facilities be sited appropriately.

The proposed Desalination Amendment language and existing Ocean
Plan requirements are adequately protective of MPAs from all impacts
associated the intakes and discharges from coastal desalination
facilities (please see response to comment 6.4). Please see response
to comment 26.2 and section 8.8 of the Staff Report with SED for more
Desalination plants with infrastructure sited in or near MPAs would likely information why additional thresholds for antiscalants, biocides, and
result in significant impacts from intakes and brine discharge to
cleaning in place liquids are not addressed in the proposed Desalination
resources, similar to impacts from power plant intake and discharge sites. Amendment.
Furthermore, desalination plants sited in proximity to MPAs may reduce
larval connectivity between protected areas through entrainment and
impingement, thereby compromising the effectiveness of the broader
network.
Given the potential impacts of desalination projects on protected areas,
we fully support the unambiguous directive in Chapter III.L.2.b.6. of the
draft Amendment that intake and discharge structures for desalination
facilities will not be located within MPAs or State Water Quality Protected
Areas (SWQPAs). We also support the statement that discharges should
be sited at a sufficient distance as to have no impacts on MPAs or
SWQPAs; however, the criteria for avoiding impacts from discharges is
currently limited to salinity. While salinity and brine dilution levels are a
top concern, impacts of chemicals used in the desalination process also
need to be evaluated. The State Board should establish additional criteria
- such as thresholds for chemicals like coagulants and anti-foulants - that
will be used to determine that discharges are having no impact on
protected areas.

21.83 We also appreciate and support the statement that, to the extent feasible,
intakes shall be sited to maximize the distance from MPAs and SWQPAs.
However, consistent with CEQA requirements and other state laws such
as the Coastal Act, potential impacts on important ecological features,
such as a kelp bed, canyon head or other productivity hot spot, should be
analyzed and addressed even if they occur outside of a protected area.
We recommend the State Board revise section L.2.b.6 of the desalination
policy to include the statement that "Intakes should be sited to minimize
impacts to important ecological features in addition to maximizing their

Disagree. The proposed Desalination Amendment includes criteria to
avoid siting infrastructure in sensitive habitats that are defined to
include kelp beds, surfgrass beds, eelgrass beds, and other sensitive
habitats. In addition, the California Coastal Commission under the
authority of the Coastal Act, California Department of Fish and Wildlife,
State Lands Commission, and other resource trustees participate in the
siting approval process. These other agencies have independent
authorities to address site selection in relation to sensitive habitats and
protected species. The existing requirements in the proposed
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distance from MPA and SWQPA boundaries."

21.84 Additionally, the Board will need to reconcile the language in the recently
approved Ocean Plan amendment that creates a new designation to
protect water quality within MPAs (State Water Quality Protection Areas
-General Protection, SWQPA-GP) with the language in the desalination
amendment. The SWQPA-GP amendment states that "[n]o new surface
water seawater intakes shall be established within a State Water Quality
Protection Area - General Protection" and goes on to state that this "does
not apply to sub-seafloor intakes where studies are prepared showing
there is no predictable entrainment or impingement of marine life." This
language is inconsistent with section L.2.b.6 of the proposed desalination
amendment, which prohibits any intake structures within MPAs and
SWQPAs. The approach in the draft desalination amendment is
preferable, given that a facility with a subsurface intake would still have
discharges with adverse effects that should not occur in a SWQPA or
MPA.

Response
Desalination Amendment are protective of these areas.
Agree that there is a need for consistency between the two sections.
Chapter III.E.5.d.2 of the Ocean Plan (Implementation Provisions for
Marine Managed Areas) was revised to be consistent with chapter
III.L.2.b.6. See Appendix A of the Staff Report with SED.

To ensure benefits from MPAs are realized and SWQPA designations are
fulfilling their purpose of protecting water quality within these refuges, we
recommend the State Board adjust section E.5.d.2 of the SWQPA
amendment to match the related provision in section L.2.b.6 of proposed
desalination amendment prohibiting all intake structures within MPAs and
SWQPAs.
21.85 Exempt Expanded Facilities from the Site Analysis Under 13142.5(B).

Disagree with the contention that the California Legislature modeled
Water Code section 13142.5(b) after the federal Clean Water Act
It is prudent public policy to allow already constructed facilities, and that section 316(b) as there is no evidence to support that contention in the
those deemed "expanded facilities" under the Policy, be exempt from the record or legislative history. Disagree to include language that the "best
Section L.2.b. analysis. The State Board is proposing that "Chapter III.L.2 available site for expanded facilities is the site already selected" for the
(Water Code § 13142.5(b) Determinations for New and Expanded
reasons stated in response to comment 21.18.
Facilities: Site, Design, Technology, and Mitigation Measures) applies to
new and expanded desalination facilities withdrawing seawater."
Furthermore, the State Board defines an "expanded facility" as an
"existing facility" which either increases the amount of seawater intake or
changes its design.
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We agree that the State Board has the authority to require expanded but
existing facilities to evaluate the best available site post-construction.
Water Code Section 13142.5(b) is clear that expanded facilities need to
achieve the best available site, design, technology, and mitigation
measures feasible. There is no clear intent by the Legislature that
expanded but existing facilities be exempt from any of these factors to
minimize the intake and mortality of marine life.
The California Legislature likely modeled Section 13142.5(b) after the
federal Clean Water Act section 316(b). Like Section 13142.5(b), CWA
Section 316(b) does not exempt expanded - or even existing- facilities
from the required best available site determination. The U.S. EPA
considers "site" as one of the most important factors in minimizing
adverse impacts from ocean withdrawals, because "many adverse
impacts can be avoided simply by not siting the intake in areas of
sensitive or important natural resources." But section 13142.5(b), as
interpreted in the draft Amendment, combines site, design and
technology to collectively minimize the intake and mortality of all forms of
marine life and goes beyond just avoiding sensitive habitat areas - as it
should. So the Amendment provides an excellent opportunity to require
the best available site, because the policy will be adopted before the
majority of facilities are built. The U.S. EPA agrees that selecting a site
where the best available technology may be used "is likely to be easier for
a new facility than an existing facility." Yet even for an existing facility,
EPA believes alternatives sites "must be considered...because it may be
possible in some cases to reduce impacts by replacing an existing
[facility] with a new one at a new location."
While we maintain that the State Board has the authority to require
expanded facilities to choose the best available site, we do not believe it
is appropriate at this time to require expanded facilities to comply with the
best available site analysis under Chapter L.2.b. Facilities already
constructed, but considered an expanded facility, should invest limited
resources on implementing the best available design, technology, and
mitigation measures to minimize marine life mortality at the existing site.
The State Board should determine that it is impracticable for expanded
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facilities be required to move to another location. In order to get around
the legal requirement that expanded facilities must use the best available
site, we suggest the State Board limit the site analysis for existing and
expanded facilities to the property where the facility has already been
built. The State Board can limit this analysis by stating a very specific and
narrow rule that the "best available site for expanded facilities is the site
already selected", and find that requiring a constructed facility to move to
another location is "infeasible."
The State Board should not require expanded facilities to move locations,
but an expanded facility should be required to site its intake, discharge,
and other facility infrastructure at the pre-selected site to minimize intake
and mortality of marine life and avoid impacts to sensitive habitats and
sensitive species.
21.86 After-the-Fact Restoration is not Mitigation.

Disagree. Water Code section 13142.5(b) is different from CWA section
316(b) in that CWA section 316(b) applies only to new and existing
Allowing mitigation to restore marine life mortality after-the-fact is counter cooling water intakes, whereas Water Code section 13142.5(b) applies
to the Water Code. The Amendment Section III.L.2.e. states that the best to new or expanded coastal powerplants or other industrial installations
available mitigation is "the replacement of marine life or habitat that is lost using seawater for cooling, heating or industrial processing.
due to the construction and operation of a desalination facility after
Desalination facilities are not regulated by CWA section 316(b) because
minimizing marine life mortality through site, design, and technology
they are not cooling water intakes, but are instead regulated under
measures." We agree that the best available mitigation should be
Water Code section 13142.5(b) as industrial installations using
implemented after minimizing marine life mortality through site, design, seawater for industrial processing
and technology measures. However, attempting to replace marine life
that is lost due the activity of a desalination facility is not an appropriate Mitigation is treated differently under CWA section 316(b). Where
way to minimize mortality. Indeed, federal courts have concluded that courts have interpreted CWA section 316(b) as not allowing restoration
after the fact restoration cannot be used "in-lieu" of the best technology measures as a substitute for best technology available for minimizing
available.
adverse environmental impacts, Water Code section 13142.5(b)
specifically names mitigation measures as a one of four elements to
The Riverkeeper I Decision Finds After the Fact Restoration Illegal.
minimize impacts to marine life resulting from seawater intakes.
Federal case law interpreting Clean Water Act (CWA) section 316(b)
As the State Board is well aware, the Clean Water Act prohibits the use of does not control interpretation of Water Code section 13142.5(b). See,
"restorative" or "corrective" measures (that is, "after the fact" mitigation response to comment 21.29 above.
measures) to meet the section 316(b) best available technology
Surfrider, interpreting the California statute, expressly found that “the
requirement. The Second Circuit has definitively affirmed that the
technology requirement of section 316(b) cannot be satisfied with
compensatory measure of creating additional marine life habitat . . . can
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"after-the-fact" mitigation. As the court explained in the first Riverkeeper be defined as mitigation.” 211 Cal.App. 4th at 577. “Increasing the
case:
population of marine life in an ecosystem by restoring wetlands habitat
serves as ‘abatement or diminution of’ the proportion of death to a
"Reclaiming abandoned mines to reduce acid mine drainage into the
population of the marine life because it increases the population.
waterbody, removing barriers to fish migration, and creating buffers to
Accordingly, restoration of wetlands falls within the definition of
reduce destructive runoff from agricultural lands,...however beneficial to mitigation . . . . In this case, it is marine life that is abated or diminished.”
Ibid. In addition, it is important to understand that even after an owner
the environment, have nothing to do with the location, the design, the
construction, or the capacity of cooling water intake structures, because or operator minimizes marine life mortality through best available site,
they are unrelated to the structures themselves. Restoration measures design, and technology measures feasible there will still be some
correct for the adverse environmental impacts of impingement and
marine life mortality associated with the facility. .
entrainment; they do not minimize those impacts in the first place."
Desalination facilities must fully mitigate for all residual marine life
Beyond the plain language of the statute, the Second Circuit cited
mortality that occurs after the best available site, design, and
supporting legislative history, prior agency interpretation of section
technology measures feasible are used. Mitigation is defined in the
316(b), and EPA's own statements concerning the significant complexity proposed Desalination Amendment as "the replacement of marine life
and difficulty of "planning, implementation, and evaluation of restoration or habitat that is lost due to the construction and operation of a
measures for populations of aquatic organisms and ecosystems as a
desalination facility after [emphasis added] minimizing marine life
whole." For all of these reasons, the court rejected EPA's argument that mortality through site, design, and technology measures." Mitigation
restoration measures are a permissible consideration in determining best will be required for all marine life mortality that occurs after the best
available technology.
available site, design, and technology are implemented.
21.87 In Riverkeeper II, the court strongly reaffirmed that allowing compliance Disagree. The Riverkeeper cases interpreting Clean Water Act section
with section 316(b) through environmental restoration measures
316(b) are inapplicable to interpretation of Water Code section
constitutes an impermissible construction of the statute. The court
13142.5(b). See response to comment 21.29 above.
explained that "restoration measures substitute after the-fact
compensation for adverse environmental impacts that have already
occurred for the minimization of those impacts in the first instance." As
such, they are "plainly inconsistent" with the statute's text" and "contradict
the unambiguous language of section 316(b)." In short, restoration is not
"technology" under section 316(b) and, therefore, cannot take the place
of alternative cooling technologies to satisfy that statute's best available
technology requirement.
21.88 California Courts will Look to the Interpretation of 316(b) to Interpret
Section 13142.5(b).
In interpreting similar language in section 13142.5(b) of the

Disagree. A California appellate court has already rejected use of
Clean Water Act section 316(b) jurisprudence in order to interpret Water
Code section 13142.5(b). See, response to comment 21.29.
Moreover, Surfrider expressly found that mitigation as used in Water
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Porter-Cologne Act, modeled after and partially implementing section
Code section 13142.5(b) may include restoration measures that
316(b), state courts will look to this federal interpretation, as the State
increase the population of marine life in an ecosystem by restoring
Board wisely did in crafting its OTC Policy. Although section CWA 316(b) habitat. See, response to comment 21.86 above.
does not apply to the intake systems for desalination facilities, section
13142.5(b) of the Porter-Cologne Act is not limited to power plants and it
applies equally to industrial installations utilizing seawater. It is illogical
for the State Board to interpret section 13142.5(b) not to allow
after-the-fact mitigation for power plants while the Desal Policy allows the
use of after-the-fact mitigation for other facilities using seawater. Indeed,
as it currently stands, existing power plants must come into compliance
with the OTC Policy by phasing out their open- ocean intake, while a
brand new desalination facility operating under the same statutory
provision would be allowed to use mitigation in lieu of satisfying best
available site, design and technology requirements. That outcome not
only undermines the new OTC Policy, but renders California's marine
resource policies incomprehensible.
A plain reading of section 13142.5(b), like that of CWA 316(b), precludes
interpreting the term "mitigation" as synonymous with, or inclusive of,
restorative measures. The language in the Porter -Cologne Act provides
that all four elements - site, design, technology and mitigation - whether
read holistically or individually - must "...minimize the intake and mortality
of all forms of marine life." As explained by the Riverkeeper court, and
instructive to interpreting 13142.5(b), "restoration measures substitute
after-the-fact compensation for adverse environmental impacts that have
already occurred for the minimization of those impacts in the first
instance." In like fashion, restorative measures, by definition, do nothing
to "mitigate" the intake and mortality of all marine life in the first instance.
The mere use of the term "mitigation" is not sufficient to justify an
interpretation of section 13142.5(b) that is inconsistent with the OTC
Policy serving the same purpose.
The Amendment must establish clear and unambiguous direction to
regional boards to only consider restorative measures after fully
enforcing the individual and collective "best" available site design and
technology to minimize the intake and mortality of all forms of marine life.
And even then, the calculation and planning of restorative measures
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must be shown to achieve the performance standards of subsurface
intakes.
After the fact restoration is not allowed under the law. The State Board
should revise the Desalination Policy to ensure restoration is not used
in-lieu of the best available site, design, and technology for minimizing
intake and mortality of marine life.
21.89 The ETM/APF Model Contains too Many Scientific Assumptions.

As stated in response to comment 21.86, it is important that
desalination facilities fully mitigate for mortality of all forms of marine
Any discussion of the use of ETM/APF for calculating the area of habitat life. Mitigation is defined as, "the replacement of marine life or habitat
construction/restoration, and even more so for any discussion of a
that is lost due to the construction and operation of a desalination facility
"mitigation fee" based on APF, needs some qualifying assumptions and after [emphasis added] minimizing marine life mortality through site,
statements included in the Ocean Plan. Most importantly, it should be
design, and technology measures." Mitigation will be required for all
made clear that replacement of all forms of marine life is an inherently
marine life mortality that occurs after the best available site, design, and
difficult, if not an impossible task. Experts have created models like
technology are implemented. No model is perfect; however, the
ETM/APF to estimate the damage and convert the loss into an area that ETM/APF method is the best method for mitigation assessment for the
may create or improve the productivity of marine habitats to replace all reasons described in section 8.5.1.1 of the Staff Report with SED.
the species and life stages of those species. But the experts admit that Furthermore, the proposed Desalination Amendment includes
this model is a "best effort" and not an exact science. The marine
requirements for confidence intervals to be used for more certainty that
environment and ecological systems are too complex and too poorly
the APF is representative of the species in the impacted ecosystem(s)
understood to have complete confidence that habitat restoration or
and mitigation ratios to compensate for uncertainties associated with
creation will have the desired effect of replacing all forms of marine life the “imperfect attempts to recreate complex marine ecosystems.”
lost to a facility. This has been recognized in the science community, the
regulatory community and the judicial system.
This is the reason it is sound public policy to ensure minimization of the
intake and mortality of all forms of marine life in the first place. To the
extent minimization achieves or approaches 100% performance, and
elimination of the risk to healthy marine ecosystems and the myriad
species that support that system is achieved, the task of trying to replace
those organisms and maintain ecosystem function is unnecessary.
The Amendment should establish clear enforceable standards to ensure
the intake and mortality of marine life is minimized through
implementation of the best available site, design and technology before
turning to inherently difficult and admittedly imperfect attempts to
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recreate complex marine ecosystems.
21.90 The ETM/APF Model Should be Qualified.
As noted in the scientific literature, elsewhere in these comments and the
Expert Panel workshops, ETM/APF is not an exact method for quantifying
the area and types of habitats necessary to effectively replace all forms of
marine life lost to the intake of a facility. Nonetheless, we agree it is a
superior method for measuring ecological impacts from the loss of the
myriad species and life-stages of marine life affected, as compared to an
"Adult Equivalency Lost" or "Fecundity Hindcasting" model.
Consequently, any attempt to "monetize" a replacement value based on
APF must first ensure that the APF calculation is qualified, and the risk of
under-compensation (or less than full replacement value) is minimized.
The draft Desal Policy takes the first step in ensuring "full replacement
value" by mandating a 90 percent confidence level in the APF calculation.
The confidence level should be increased to 99 percent, and the acreage
calculation should include a greater than 1:1 ratio to ensure against
unpredictable and/or unquantifiable circumstances reducing the
protected productivity of the restoration protect.

We have consulted with members of the Expert Review Panel, other
agencies involved in issuing mitigation requirements, and agencies
involved in the development of mitigation projects during the
development of the proposed Desalination Amendment. The issue of
applying a confidence level to increase certainty that impacts will be
fully mitigated is ultimately a question of policy. Some commenters
have stated that a 90 percent confidence level is overly conservative
and requested that no confidence level be specified in the proposed
Desalination Amendment. That approach is rejected because there is
a significant risk that the required mitigation would be inadequate to fully
mitigate for impacts. However, the commenter did not provide
justification for the 99 percent confidence interval. The proposed
Desalination Amendment was revised and the confidence value was
raised to the upper 95% confidence bound. This value is consistent with
previous values incorporated in the Ocean Plan for reasonable potential
analysis and is used to define “significant” in the Ocean Plan definition
of terms. This revision not only creates consistency with existing
provisions in the Ocean Plan, but also increases confidence that the
sample means will likely encompass the true mean. Additional
information is provided below to support the use of a 95 percent
confidence level.
Production forgone is the biologic productivity lost when marine life is
killed by an industrial activity. The area of production forgone (APF) is
the amount of area needed to compensate for that lost productivity. APF
is calculated by measuring the productivity forgone for a subset of
species, then averaging those measurements together. A key
assumption in the APF method is that the production forgone for a
subset of species is a representative sample of all species present at
that location, even those that were not directly measured. This means,
for example, that the average APF for a small subset of species (e.g.,
15-20 species) is characteristic of the much larger community, even a
community comprised of thousands of different types of organisms.
The drawback of using an average APF lies in the certainty, or
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confidence level, that the calculated APF will fully compensate for a
desalination facility’s impacts. Using an average APF means that
there is a 50 percent chance that a mitigation project will underestimate
the mitigation area needed to fully compensate for a facility’s impacts.
The level of confidence in whether the APF acreage is fully
compensatory can be increased by calculating confidence intervals
from the available data, and then adding the confidence intervals to the
average APF. The resulting value will be greater than the average
APF, but will have a greater degree of confidence (a higher confidence
level) that the project will fully mitigate for impacts to the environment.
The Nth percent confidence level APF is the acreage required given an
Nth level of certainty that a mitigation project will be fully compensatory.
Confidence intervals and levels can be determined for any desired level
of certainty (e.g., 70th percent, 80th percent, etc.). By using a higher
confidence level, there will be a greater likelihood that a mitigation
project will fully compensate for a facility’s impacts. For example, using
a 95th percentile confidence level means 95 percent certainty that the
size of the mitigation project will fully compensate for entrainment
impacts caused by a desalination facility.
There are numerous examples where the Board or other state
regulatory agencies have required greater statistical certainty for a
regulatory action. The In-stream Flow Policy shifted calculations of
minimum bypass flow upwards by three standard errors (approximately
equivalent to a 99 percent confidence level) in order to increase
certainty that the minimum stream flow calculations were protective of
salmonids. Soil and groundwater cleanup standards at brownfield and
underground storage tank contamination sites must meet a specified
cleanup goal (typically 95 percent confidence level) based on numerous
soil/water samples and replicates. The Carlsbad Desalination Project is
required to compare their constructed mitigation project with natural
reference sites, and must meet a 95 percent level of certainty that the
constructed mitigation wetland is functioning similarly to the natural
reference site. Wetlands are also frequently required to mitigate for a
larger area than the impacted area, in order to ensure that productivity
of the restored/constructed area is equivalent to the productivity lost by
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removal of the native habitat.
The Ocean Plan also requires a 95 percent confidence level when
determining significance (see definition of “significant” in the Ocean
Plan) and for the Reasonable Potential Analysis Procedure for
Determining Which Table 1 Objectives Require Effluent Limitations in
Appendix VI of the Ocean Plan (see Step 9). Including a requirement
that the APF be calculated using a one-sided, upper 95 percent
confidence bound for the 95th percentile of the APF distribution is
consistent with existing requirements in the Ocean Plan.
All of the examples listed above ask for greater statistical certainty that
a proposed action will be successful. Although a 95th percentile
confidence interval may appear to require a very high level of statistical
certainty, the confidence level is less than other types of Board
requirements (In-stream Flow Policy, cleanup standards). In practice,
the amount of additional acreage needed for a 95th percentile
confidence level is relatively low in comparison to the total size of a
mitigation project. The amount of additional acreage needed will largely
depend on how well the study was done.
Two example data sets are provided in Tables and Figures 21.90-1 and
21.90-2 below to illustrate how a confidence level will impact the size of
a required mitigation project based on the data collected. Data Set 1
(21.9-1) and Data Set 2 (21.90-2) are identical for the first ten species,
but Data Set 2 includes data from an additional ten species. APF values
have been measured for 10 species in Data Set 1. The ETM/APF
analysis assumes the 10 species are diverse and are representative of
all species in the ecosystem. The average APF is 77.4 acres, meaning
that 77.4 acres is a representative mitigation area for all species present
in the ecosystem; however, there is relatively low confidence (only 50
percent) that the calculated area is fully compensatory. To be more
confident that the mitigation area fully compensates for a desalination
facility’s surface intake, the confidence intervals can be set to a desired
level of certainty. This can be done by calculating the confidence
interval, and then adding that interval to the average APF.
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The data in Data Set 1 shown in Table 21.90-1 below, the 80th
percentile confidence interval is 10.4, the 90th percentile confidence
interval is 15.8, and the 95th percentile confidence interval is 20.3. The
size of a mitigation area that we are 95 percent confident will be fully
compensatory is calculated as the average APF plus the confidence
interval of 20.3, yielding a total of 97.7 acres. The acreage difference
between the 50th percentile confidence level and the 95th percentile is
not exponential but rather 26 percent larger than the average APF.
The data in Data Set 2 shown in Table 21.90-2 below, the average APF
is 77.0 acres. APF values have been measured for 20 species. The 20
species are diverse and are assumed to be representative of all species
in the ecosystem. The 80th percentile confidence interval is only 5.6,
the 90th percentile confidence interval is 8.6, and the 95th percentile
confidence interval is 11.0. The size of a mitigation area that we are 95
percent confident will be fully compensatory is calculated as the
average APF plus the confidence interval of 11, yielding a total of 87.9
acres. For Data Set 2, the acreage difference between the 50th
percentile confidence level and the 95th percentile is only 14 percent
larger than the average APF. This is almost half as much as the added
acres for Data Set 1. Since the variance is lower in Data Set 1, the
confidence intervals are smaller. This example demonstrates the value
in conducting a complete analysis so the variance in the sample is low.
This will make the confidence interval smaller and result in fewer acres
of mitigation required when using a 95 percent confidence level.

21.91 But even then, any attempt to convert a restoration project to a fee paid to
a "mitigation bank" only compounds the risk factor and results in less
confidence in achieving the goal to "minimize the intake and mortality of
all forms of marine life." We are not aware of any "mitigation banks" in the
marine environment. And aside from designating and enforcing more
area in marine reserves, we are not sure how a marine habitat mitigation
bank would include all habitats necessary for replacing all forms of
marine life lost to the facility intake. And mitigation banks established to
restore or create coastal wetlands are clearly only attempts to increase
productivity for a sub-set of the species' populations suffering intake and
mortality at the facility. And again, this "not in-kind" habitat

The proposed Desalination Amendment lays out a process for
quantifying amount of mitigation that will be required but does not
require the use of mitigation banks. An owner or operator may carry
out their own mitigation project which would require demonstrating that
the project is indeed mitigating for the estimated mortality in the Marine
Life Mortality Report. The other option is for an owner or operator to
pay into a fee based mitigation program. Under that option, the
proposed Desalination Amendment requires that the program have
accountability, demonstrated history of successful projects, and
associated high level of performance and financial stability. These
requirements ensure that the mitigation will result in tangible and
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creation/restoration problem is compounded when the calculation
"averages" all the APFs for different habitats affected.

beneficial effects that can offset the mortality related losses. As
described in chapter III.L.2.e (3)(b) i and vi, kelp beds, eel grass beds,
estuaries, coastal wetlands, natural reefs or MPAs or other habitats
approved by the regions are to be the focus of the mitigation. These
habitats are selected due to their productivity and limited areal extent.
Please also see response to comment 15.9 for how the acres calculated
in the APF analysis will be partitioned into habitat type based on species
affected and why out-of-kind should be permitted in some cases.

21.92 Further, the examples shown by the Expert Panel for how to calculate a
"mitigation fee" included many assumptions that need clarification. For
example, the presentation included several past restoration project costs
from past efforts at mitigating the impact of cooling water intakes. It did
not appear to capture the cost of land acquisition, project planning, and
other costs that a full mitigation fee must include. And it seemed to
include a past project that, in combination with wetlands creation/
restoration, created artificial rocky reef. This is an example of the
difficulty, if not impossibility, of replacing "all forms of marine life - creating
shallow rocky reef on areas of sandy bottom compounds the loss of
species that inhabit sandy habitat or forage in sandy habitat.

Disagree. The proposed Desalination Amendment does not include any
recommendation for the “mitigation fee.” The State Water Board did
commission an expert panel to develop a mitigation fee for impacts
associated with cooling water intakes for power plants and desalination
facilities. (Foster et al. 2012) A public meeting was held July 5, 2011 to
describe the project and solicit input regarding panel members and
issues. The panel met several times to develop recommendations for
the State Water Board. The panel released a draft report, solicited input
from the public, and held a public meeting on December 8-9, 2011. The
panel met again in February 2012 and submitted a Final Report with
their findings and recommendations to the State Water Board. The
issues the commenter mentioned were not raised during the Expert
Panel’s public process.
However, when State Water Board staff presented the idea of including
the mitigation fee calculated in Foster et al. (2012) in the proposed
Desalination Amendment during the June and July 2013 targeted
stakeholder meetings, there was significant negative feedback from a
variety of stakeholders. At the time, the stakeholders agreed to
cooperate and hire a neutral third party resource economist to calculate
a mitigation fee that all parties could agree on. But this process never
took place. In light of the criticism regarding the mitigation fee calculated
in Foster et al. (2012), the proposed Desalination Amendment did not
include a dollar amount.
A fee-based mitigation program as described in the proposed
Desalination Amendment does not exist at this time, although
stakeholders may still hire a neutral third party resource economist to
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calculate a mitigation fee, if desired. If a fee-based mitigation program
that meets the requirements in chapter III.L.2.e(4) is created in the
future, a mitigation fee would be developed per III.L.2.e(4)(b), and the
section 13142.5(b) determination that includes the mitigation fee would
go through the public process as required by the regional water board’s
NPDES permit adoption process. Also, see response to comment
21.91.
21.93 We are reluctant to suggest methods for improving the confidence that a Please see response to comment 15.9 regarding the confidence level
restoration project or a mitigation fee calculation will result in full
and mitigation ratios. As described in response 21.86 above, marine life
replacement value beyond the recommendation to require a 99%
mortality may occur even after the best available site, design, and
confidence level and something greater than a 1:1 acreage ratio.
technology measures feasible are implemented. The approach in the
However, we recommend a clarification in the draft, like that concerning a proposed Desalination Amendment is consistent with Water Code
later determination of the best slot size for intake screens, that the staff section 13142.5(b). Also, see response to comment 21.88.
will review comments on the subject before finalizing the Amendment and we would add that both these details in the Amendment will be
coordinated efforts of several agencies with relevant expertise and
include full public notice and comment opportunities.
The best solution is avoidance of the problem in the first place. A very
strict adherence to a combination of "best available site, design and
technology" standards will all but eliminate the need for "after-the-fact"
restoration. Further, the complexities of marine ecosystems and the
"benefit" of maintaining healthy ecosystems should form the basis of a
"reasoned analysis" to prohibit "cost" as an element of defining "not
feasible."
21.94 Project Proponents are Asking for a Lower Confidence Level.

The value was raised to the upper 95 percent confidence bound. This
value is consistent with previous values incorporated in the Ocean Plan
Project proponents are requesting limits that would exacerbate the risk of for reasonable potential analysis and used to define the “significant” in
under-compensation rather than recommendations for how to better
the Ocean Plan definition of terms, creating greater consistency within
ensure success of any "after the fact" restorative measures. Project
the Ocean Plan requirements and increasing confidence that sample
proponents recommend lowering the "confidence level" in the draft
means will likely encompass the true mean. Also, please see
Ocean Plan amendment from 90% to 50% based on past decisions using response to comment 21.90.
a 50/50 chance of success. They are arguing, in effect, that if past
decisions have failed to incorporate measures to ensure success, the
amendment should not correct those errors. We disagree. Amendments
to the Ocean Plan to enforce the law are the right time to set statewide
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standards for resolving any past errors and ensure those errors are not
repeated.
The SED articulates why a higher confidence level is used in other
regulatory schemes, and why it is necessary in this context. The limits of
our understanding of marine ecosystems demands a precautionary
approach and assurances that the restoration is scaled properly and
performs properly over time.
21.95 Finally, at the August 6th Workshop we have heard requests for "credit" in
the restoration scaling method to account for higher productivity habitat
created or restored to compensate for less productive habitat. A careful
read of the ETM/APF assumptions, combined with a careful read of
section 13142.5(b) shows why that request must be denied.

The proposed Desalination Amendment requires that an owner or
operator fully mitigate for intake and mortality of all forms of marine life
associated with the facility. But how that is achieved may differ
depending upon many factors. Not all habitats provide the same level of
productivity or benefit to the same degree economically important or
protected species as well as others habitats would. As described in the
The ETM model estimates the source water body for a sample of species proposed Desalination Amendment, out-of-kind mitigation is permitted
in the entrainment studies, and the APF calculation includes several
for open water or soft-bottom species. This is because the mitigation of
habitat types to represent the species in the sample. Those separate
habitats that these species utilize is impractical. In-kind mitigation
individual APFs are then combined to calculate a cumulative APF. But should be done for all other species and habitats. Please see response
importantly, the assumption in the model is that the "cumulative APF",
to comment 15.9 for more on in-kind and out-of-kind mitigation and
and the restoration project scaled on that calculation, will be proportional mitigation ratios.
to the different species and habitats in the ETM calculation.
And the language and intent of section 13142.5(b) is clear, but often
overlooked. The relevant language states the intent to minimize the
intake and mortality of "all forms of marine life." This is not simply a
mandate to minimize the intake and mortality of marine life in general - it
is a mandate to minimize the intake and mortality of each and every form
of marine life.
Taken collectively and within the context of "ecosystem-based"
management, the assumptions in the APF model must be realized to
ensure compliance with the intent of section 13142.5(b). There is no
"credit" allowable for restoring or creating a single habitat type based on
some productivity comparison. Just the opposite, the calculation must
include a "multiplier" to ensure that, if the creation/restoration protect
replaces habitats that are not proportional to the species lost to the
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intake, the indirect benefits are reasonably "discounted"- not credited. It
should be clarified in the draft amendment that the purpose of any habitat
restoration/creation project is to fully replace "all forms of marine life." If
that goal is to be measured in biomass, it must be species-specific
biomass measured in proportion to the species lost. It is not "general
biomass" that may or may not have some indirect benefit to the species.
21.96 As noted above, we are reluctant to recommend a formula for ensuring
that habitats in a restoration project are proportional to the lost
productivity of myriad species lost to the intake of proposed facilities.
Once again, the complexities and limits to accurately measure the
impacts, and the inherent risk of under- compensation and
disproportional compensation, argue for a very strict policy to minimize
the intake and mortality of "all forms of marine life" in the first place. And
once again, if the performance of sub-surface infiltration galleries is the
enforceable standard for "best available technology" then the residual
intake and mortality is all but eliminated, and reliance on imperfect
models and restoration projects is minimized.

Comment noted. Quantifying impacts based on empirical data can be
challenging, but is frequently conducted for a variety of programs. The
proposed method for calculating the area of mitigation has been used in
other programs as well. Please see section 8.5.1 of the Staff Report
with SED for more information on why the ETM/APF model is being
proposed. Subsurface intakes significantly reduce the need for
mitigation as intake marine life mortality would be nonexistent requiring
mitigation only for construction-related impacts. In regards to
subsurface intakes and best available technology, see response to
comments 21.5, 21.7, 21.12, 21.17, 21.19, 21.21, 21.22 and 21.23.

21.97 Mitigation Fees Need to be Spent Properly to Minimize the Intake and
Mortality of Marine Life.

Comment noted. As described in section 8.5 of the Staff Report with
SED, the proposed approach empirical transport model used to
calculate the area production foregone will benefit all entrained species
We support the requirement to fully mitigate for all marine life mortality throughout the operational lifetime for the facility, not simply those
associated with a desalination facility, and to do at least three years of identified during sampling. The more critical issue is that the study is
baseline monitoring to estimate that mortality. However, compensating properly designed and that the mitigation project is successful. A poor
for killing a wide variety of larvae and other sea life by restoring specific sampling design and sampling error can result in uncertainty associated
habitats is an embryonic, inexact and unproven science. The challenges with the ETM. Appendix E of the Staff Report with SED reviews critical
of converting estimates of a sample of the sea life harmed by a project factors to consider when designing a study to collect data for an
into an area of production foregone, then restoring sufficient habitat to
ETM/APF analysis. For example, the frequency of sampling should
replace the lost production for the full range of affected species
account for species with short spawning periods or a short larval
underscore several key points in this policy.
duration. However, a one year sampling period is reasonable if
entrainment sampling is done concurrently with source water sampling.
(Steinbeck et al. 2007, Appendix E) Another benefit to using the
ETM/APF model over other demographic models such as AEL and FH
is that the estimates of the relative effects of entrainment should be less
subject to interannual variations. (Steinbeck et al. 2007, Appendix E)
Also, see the report prepared by the Expert Panel III on Intake Impacts
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and Mitigation located here:
http://www.waterboards.ca.gov/water_issues/programs/ocean/desalina
tion/docs/erp_final.pdf and response to comment 15.5 regarding study
duration.

21.98 First, it is critically important to minimize mortality in the first place by
See response to comments 21.5, 21.7, 21.12, 21.17, 21.19, 21.21,
making the best choices about siting, design and technology
21.22, 21.23, and 15.9.
respectively, due to the impossibility of guaranteeing successful
replacement of larval production. Even a well-designed mitigation plan
cannot be counted on to restore the exact species, the quantities of those
species, and the ecological functions that surface intake structures harm.
For that reason, we reiterate that subsurface intake technology should be
required as best available technology and not left to best professional
judgment on the combination of best site, design and technology.
21.99 Second, for impacts that cannot be avoided despite the use of best siting,
design and technology, respectively, mitigation measures should be
designed to replace an acre of production foregone with a significantly
greater area of replacement production. In section III.L.2.e.(3)(b)iii, we
urge the board to strive to achieve replacement value at least equivalent
to the impact of the facility by calling for a ratio greater than 1:1 (area of
production replaced to area of production lost) in this policy.

Comment noted. For in-kind mitigation chapter III.L.2 e.(3)(b) vii of the
proposed Desalination Amendment establishes a lower bound of 1:1,
but provides flexibility for the regional water boards to require more to
account for uncertainty associated with the success of a mitigation
project. Chapter III.L.2 e.(3)(b) vi established a lower limit for out-of-kind
mitigation of 1:10. This is applied to those habitats mitigated that are
significantly more productive than the source water habitat. For more on
mitigation ratios, please see response to comment 15.9.

As noted in the Staff Report, wetlands mitigation policies often require a
ratio significantly greater than 1:1 to take into account the uncertainty and
difficulty of replicating natural systems with their full array of ecosystem
functions and benefits. The California Coastal Commission, for example,
has in the past used a ratio of 4:1 for wetlands mitigation. A similar
rationale applies in this case, where the track record of previous success
is even more limited than that of wetlands mitigation.
We recommend a ratio of 3:1 or higher to take into account the potential
for less than 100 percent success and the significant uncertainty about
how best to accomplish successful mitigation protects involving larval
production. Such a ratio can also help account for the fact that
desalination intakes and discharges may have adverse impacts on the
food web or other ecosystem functions that aren't fully captured in
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measurements of larval mortality.
21.100 Next, we support including a broad list of potential mitigation projects as
identified in section III.L.2.e.(3)(b)i [of the proposed Desalination
Amendment], along with clear performance standards and measurement
requirements. Having a broad list may help provide the flexibility needed
to increase the prospects for a proportional and successful mix of
restoration projects to fully replace "all forms of marine life" lost to the
intake. The State Board should also include a preference for mitigation
protects in the geographic vicinity of the proposed protect, to help match
replacement production as closely as possible to marine life losses.
However, some caution is necessary to ensure that the productivity of the
restoration project is not within a "source water body" which may increase
entrainment and reduce the replacement value of the restoration project.

As stated in response to comment 15.8, the proposed Desalination
Amendment does not require that the mitigation project be located
within the source water body. Chapter III.L.2.e.(3)(b)ii states that, “The
owner or operator shall do modeling to evaluate the areal extent of the
mitigation project’s production area* to confirm that it overlaps the
facility’s source water body when feasible.” The production area from a
mitigation project is the area where organisms originating at the
mitigation site are dispersed to. The mitigation project should provide a
source of organisms to replace those that were lost at a desalination
facility.
The goal of a mitigation project should be to compensate for losses of
all forms of marine life and to ensure there is an increase in the
populations of the lost species within the ecosystem. The provision
requiring the overlap of the mitigation project’s production area with the
source water body is to ensure that the production replaces what was
lost. Since Water Code section 13142.5(b) includes the requirement
that measures be feasible, the proposed Desalination Amendment was
revised to include “when feasible” after this requirement. If it is not
feasible to locate the mitigation project so that the production area
overlaps the source water body, then the mitigation project can be
located elsewhere. However, if the mitigation project’s production area
does not overlap the source water body, the regional water board
should carefully evaluate the mitigation project to ensure that it is still
fully mitigating for losses.
Additionally, the language in chapter III.L.2.e.(3)(b)ii only applies to
facilities using surface intakes. Facilities using subsurface intakes will
not have source water bodies from which species will be entrained, and
consequently will not be required to perform modeling studies for
dispersal. Facilities using subsurface intakes that require mitigation for
construction or mitigation impacts should provide proposed mitigation
locations to the regional water board for approval. The proposed
mitigation locations should be in a habitat close enough to the facility to
fully mitigate for the losses.
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21.101 We recognize the challenges of developing successful mitigation projects
and the resulting need for flexibility in their location. We suggest
balancing proximity value with geographic flexibility by adding, perhaps
as a new Section III.L.2.e.(3)-(b)iv [in the proposed Desalination
Amendment], a statement like: "Preference shall be given to projects in
the geographic vicinity of the desalination facility." Such a preference
would likely also have the advantage of better replicating the species mix
impacted by the facility. In section III.L.2.e.(4), Mitigation Option 2, the
State Board should add "or projects" after "ongoing implementation of a
mitigation protect ..." in line 4 of that paragraph. We make this suggestion
because a combination of projects may well be needed to fully mitigate
impacts in certain cases.

Response
The proposed language addition is unnecessary since an owner or
operator is required to fully mitigate. The regional water boards will
review and approve mitigation plans and use their professional
judgment to discern the best available mitigation measures feasible for
a project. Providing additional requirements on location or geographic
proximity may limit the ability of the regional water boards to support
unique, innovative, or highly-beneficial future mitigation projects. As
described in response to comment 15.9, the mitigation acres calculated
in the ETM/APF study should be broken down into habitat types based
on the habitats that the entrained species used. This may result in an
owner or operator completing a few mitigation projects (e.g. rocky reef
mitigation and estuary mitigation) to fully mitigate for impacts to all
species.

Chapter III.L.2.e.(2) was amended to include the phrase “all forms of
marine life” and now clearly requires mitigation for the mortality of all
forms of marine life. And chapter III.L.2 e.(3)(b) ii includes the
requirement that the production area of the mitigation projects overlap a
facility’s source water body whenever feasible. These provisions, along
with the oversight of mitigation plans by the regional water boards, will
help to ensure that impacts are fully mitigated. With regard to the
addition of State Water Quality Protected Areas, these do not
specifically need to be listed since the concept is captured in “other
In Section III.L.2.e.(3)(b)i, we suggest the following changes: "Mitigation projects approved by the regional water board.” With regard to chapter
shall be accomplished through expansion, restoration or creation of one III.L.2.e.(4)(b), the language is unchanged as it states that the fee will
or more of the following: kelp beds, estuaries, coastal wetlands, natural be based on a facility’s “fair share” for projects mitigating cumulative
reefs, MPAs, State Water Quality Protection Areas, or other projects
impacts.
approved by the regional water board that will mitigate for intake and
mortality of marine life associated with the facility."

21.102 Additionally, we appreciate the emphasis on completing actual mitigation
projects with measurable benefits as described in Chapter III.L.2.e.(3) or,
as described in Chapter III.L.2.e.(4) [of the proposed Desalination
Amendment], providing funding for available mitigation programs. The
health of ocean ecosystems is the endpoint that matters with respect to
mitigation. Mitigation efforts should therefore focus on full replacement of
all forms of marine life that are harmed. Money can facilitate that
restoration but is no substitute for it.

In Section III.L.2.e.(4)(b) suggest adding clause in caps: "The amount of
the fee shall be based on the cost of the mitigation project, or if the project
is designed IN WHOLE OR IN PART to mitigate cumulative impacts from
multiple desalination facilities or other development projects."
21.103 Lastly, Chapter III.L.2.e.(5) [of the proposed Desalination Amendment]

Mitigation would be included as a requirement in the applicable permit
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authorizes agencies to conduct audits and inspections of any mitigation
projects, but provides no guidance as to what steps those agencies can
take to address problems or inadequacies they may find. We urge the
State Board to add steps, including, at a minimum, actions to correct
flaws in the project pursuant to the adaptive management portion of the
mitigation plan, use of the audit findings to inform periodic reviews of
waste discharge requirements and NPDES permits, authority to open a
permit at any time to ensure compliance, as provided in the OTC Policy,
and other actions as needed.

and as a result, unsuccessful mitigation would become an enforceable
issue. Under the proposed Desalination Amendment, it is the
responsibility of the permittee to ensure that mitigation projects are
successful. Agencies would simply contact the appropriate regional
water board if mitigation was not performed as required in the permit.

21.104 Requiring Treated Wastewater for Dilution will Conflict with California's
Recycled Water Goals.
Requiring treated wastewater for dilution will conflict with California's
recycled water goals. The goal of reaching 2 million acre feet of recycled
wastewater will be best met if every water purveyor statewide is able to
contribute. So, it is a concern if wastewater discharge volumes are
permanently allocated to brine dilution for a seawater desalination facility
- effectively undermining the ability of any given region to fully contribute
to reaching the State's goal to advance the use of recycled wastewater.
For example, CalAm is currently considering whether to mix the brine
from their proposed Monterey desalination facility with a wastewater
discharge, or to install diffusers. That choice is dependent on the
availability of the wastewater for recycling. While it is unclear whether the
recycling facility will be available before the deadline to operate the desal
facility (based on the Carmel River CDO deadline), should CalAm apply
for a permitted comingling with wastewater in their NPDES permit, this
desalination Ocean Plan should ensure against "enshrinement" of the
commingled discharge - effectively eliminating the recycling option in the
future. The permanent elimination of wastewater for recycling through a
permitted comingling with brine would directly undermine the intent of the
Recycled Water Policy to advance recycled wastewater. The State Board
should apply these principles statewide for any potential future local
opportunity to expand wastewater recycling capacity.
21.105 Industry is arguing that this provision is beyond the State Board's

Disagree. Allowing commingling brine with wastewater is provided as
an option for those facilities where that is available and feasible. There
is nothing in the proposed Desalination Amendment that prevents a
wastewater agency from recycling part or all of the effluent. Nor does
the Recycled Water Policy require all effluent be recycled. In those
cases where wastewater effluent is otherwise being discharged, there is
no reason why that effluent should not be used for the purpose of
diluting brine from desalination facilities. Most wastewater outfalls rely
on diffusers in order to dilute the effluent to levels that meet Ocean Plan
requirements. As a result, commingling brine with wastewater would in
most cases result in much greater dilution in comparison to brine
directly discharged through a diffuser.

Disagree. As stated in response to comment 21.104, if wastewater is
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authority because: "Water supply agencies are responsible for
development of water supply and reliability projects, not the SWRCB or
its Regional Boards. This argument mis-states the authority of the State
Water Board. The draft Amendment is simply enforcing the Clean Water
Act and Porter-Cologne Act in regards to the discharge. In that sense, it
does not necessarily place a limit on the water agencies' discretion to
develop seawater desalination as a part of a portfolio. It simply ensures
that the brine discharge does not violate the law. Further, the State Board
has already exercised its authority in this field. While it is not asserted in
the Amendment, this provision would ensure that the adopted State
Board policy to develop recycled wastewater is consistent with the
provisions of the Desalination Amendment. To our knowledge, water
supply agencies did not have any objections to the State Board's policy
on recycled water - which arguably had just as much connection with the
choices made by local water agencies as this Ocean Plan amendment
would have.

being discharged into the ocean, it is providing no benefit beyond
moving treated wastewater out into the receiving water. Commingling
with brine prior to discharge provides the additional benefit of diluting
the brine prior to discharge and reducing potential shearing-related
mortality associated with discharging raw brine through multiport
diffusers. See response to comment 21.104 above.

21.106 Contention 106a.Spray Brine Diffusers are the Best Available
Technology for Discharging Brine.
The Brine Expert Panel did not cite any studies disproving that spray
brine diffusers would cause the mortality of marine life - the calamity
caused from trying to disprove a negative statement. Nonetheless, other
experts concluded that it would likely be a small impact. There is no
empirical data to support the hypothesis of intake and mortality in spray
brine diffusers. And judging by the comments of several project
proponents at the August 6th Workshop, either there is a divergence of
opinion on the hypothesis, or the intake and mortality is extremely site
specific. For example, Poseidon-Carlsbad has implied that the intake and
mortality in the brine plume would exceed that of a modified intake
system - although they have no studies to support that claim. On the other
hand, MWDOC, CalDesal and Poseidon-Huntington seem to imply that
any minimal mortality in the spray brine diffuser plume would be so small
so that a minor adjustment to the restoration project should more than
compensate for the harm (implying it is immeasurable). Industry should
not be allowed to modify the Amendment in hopes that "site-specific"
determinations undermine the goal of consistent statewide enforcement

Response 106a. Agree. Second to dilution of brine with wastewater,
multiport diffusers are the best technology for achieving rapid mixing
with receiving waters. We are not aware of any empirical data to
suggest that jets discharged from diffusers harm aquatic life. Foster et
al. (2013) and Jenkins and Wasyl (2013) were some of the first to
estimate the marine life mortality associated with multiport diffusers
through modeling. While both studies help elucidate potential mortality
associated with shearing stress and the data from the studies are
valuable, neither study was extensive nor empirical. Jenkins et al. 2014
also estimated diffuser-related mortality; however, these data are
unreliable for the reasons stated in response to comment 15.20. Since
Water Code section 13142.5(b) requires consideration of mortality of all
forms of marine life, and there is the potential for shearing-related
mortality, an owner or operator will have to estimate and
discharge-related mortality. More studies, preferably peer-reviewed
studies, are needed to better characterize mortality associated with
diffusers. However, we agree that second to dilution of brine with
wastewater, multiport diffusers are the best technology for diluting
brine.
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of the law, and simultaneously undermines the intent of the Clean Water Response106b. Disagree. The proposed Desalination Amendment
Act to comply the "best technology available" for the control of polluted states that the preferred technology is to commingle brine with
discharges.
wastewater, followed by direct discharge to multiport diffusers.
Commingling allows for greater dilution prior to discharge, and
Contention 106b.
potentially less shearing-related mortality.
As such, we recommend the following revisions to Chapter III.L.2.d.2.(b):
"Multiport diffusers* are the best available method for disposing of brine.*
--when the brine* cannot be diluted by wastewater and when there are no
live organisms in the discharge-- Multiport diffusers* shall be engineered
to maximize dilution, minimize the size of the brine mixing zone,*
minimize the suspension of benthic sediments, and minimize marine life
mortality."
21.107 We Support the Current Requirements for Toxicity Monitoring.

Comment noted. Please see response to comment 15.5.

In addition to the entrainment and impingement impacts from the intakes,
desalination facilities pose a serious threat to marine ecosystems from
concentrated brine discharge. Concentrated brine discharge can cause
both acute and chronic toxicity to the ecosystems. In particular, brine
discharges "can pose significant risks to sensitive habitats." For example,
brine discharges have been associated with "reduced growth, reduced
biomass, and the disappearance of seagrasses." In addition to toxicity
associated with elevated salinity, brine plumes can form a physical barrier
preventing adequate mixing of dissolved brine resulting in anoxia or
hypoxia in benthic organisms. Exposure to brine and other potentially
toxic constituents in desalination effluent can cause serious impacts on
bottom-dwelling organisms including: osmotic stress or shock, endocrine
disruption, compromised immune function, acute or chronic toxicity, and
even death in extreme conditions. While mobile organisms may swim
away from the discharge, stationary organisms cannot move away and
thus might experience more serious effects. Due to the serious nature of
the potential toxicity of brine discharges, we support the draft Desal
Policy's requirement for a establishing a minimum of baseline monitoring
for 36 months prior to commencing brine discharge and conducting a
Whole Effluent Toxicity (WET) test.
21.108 The State Board is Using the Proper Species for the WET Test.
Comment noted. The proposed Desalination Amendment requires use
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The draft Desal Policy requirement that WET tests be conducted for
germination and growth for giant kelp (Macrocystis pvrifera),
development of red abalone (Haliotis refescens), development and
fertilization for purple urchin (Strongleocentrotus purpuratus),
development and fertilization for sand dollar (Dendraster excentricus),
and larval growth rate for Topsmelt (Athernipos affnis) is scientifically
sound and appropriate.

Response
of select species approved for whole effluent toxicity testing for ocean
discharges under the California Ocean Plan. Please see response to
comment 6.10.

In 2012, scientists at U.C. Davis Department of Environmental Toxicology
conducted hyper-salinity studies using U.S. EPA west coast methods on
a number of species including bay mussels, purple sea urchins, sand
dollars, and red abalone, giant kelp, and topsmelt. These studies, known
as the "Granite Canyon studies" form the basis for the recommended
WET test studies in the SED. The State Water Board staff reduced the list
of species to reduce costs and focused the species list on those that are
most affected by salinity, while still representing a variety of taxa. This is a
reasonable, while still scientifically sound approach.
While the species list in the recommended WET test may not always be
found at every proposed desalination site, it is still appropriate to conduct
the WET test for all of these species as they are representative of other
similar species that may occur along our coast. For example, abalone are
in the Phylum Mollusca, which is a diverse tax that includes snails,
shellfish, squid, octopus, nautilus and nudibranchs. Some desalination
proponents have suggested running toxicity test on species at the
location of the proposed discharge site to establish facility-specific
receiving water limit. However that process would be cost, labor, and time
intensive because an owner would have to first establish which species
are the most sensitive to salinity changes and then would have to
establish and validate U.S. EPA test protocols for the most sensitive
species. Again the established indicator species listed in the SED were
selected due to their sensitivity to toxicity and are appropriate as a
minimum species to use for tests. Although we do not support substituting
species for those established in the SED, we do support supplementing
the established WET test with additional location-specific species as
appropriate.
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21.109 Additionally, some desalination proponents have suggested running
Comment noted. See responses to comments 21.108 and 6.10.
toxicity studies on species caught directly in the proposed discharge
environment. This approach is also not scientifically advised as wildcaught species will have different levels of physical fitness, which can
result in inconsistencies in the results. As the SED notes "there is a high
probability toxicity studies on wild caught species will result in
inconclusive results." We support the Staff recommendation of
conducting toxicity studies on laboratory or farm raised species that have
established U.S. EPA approved test protocols because it will increase the
accuracy of the results.
21.110 Alternative Intake Technologies Need to Substantially Meet the
Performance Standard of the Best Available Intake Technology Subsurface Infiltration Galleries.
The CWA, and thus California's granted authority to enforce the Water
Code as long as the State's laws and regulations are as protective or
more protective than those in the federal law, allows alternative
technologies to be implemented if they are proven to be as effective as
the "best available technology." The Porter-Cologne Act is used to
implement California's duties under the CWA, and the "most salient
characteristic of the [CWA], articulated time and again by its architects
and embedded in the statutory language, is that it is technology-forcing."
Meaning, as new technologies are developed, and permits are renewed,
permittees are required through an iterative process to continue
implementing the "best available" technologies.
21.111 We support this innovative approach to CWA and Water Code
compliance, and agree that the State Board should provide an
opportunity and requirement for innovation in the Amendment.

While it is true that the State Water Board is required in implementing
the CWA to be as protective as federal law, the federal law in question
doesn't govern seawater desalination intake structures. Clean Water
Act section 316(b) by its own terms applies to cooling water intake
structures. See responses to comments 21.29, 21.35, and 21.40,
specifically the requirement to implement best site design technology
and mitigation measures feasible. As stated in responses to previous
comments, Water Code section 13142.5 (b) requires best combination
of all factors, not just technology.

Disagree. See responses to comments 21.29, 21.35, 21.40, 21.110 and
21.112.

The OTC Policy allowed for innovation in meeting its compliance
standard. The approach taken in the OTC Policy found that "dry cooling
towers" were the best technology for minimizing the adverse impacts, but
used "wet cooling towers" as the basis for the performance standards.
The reasoned analysis concluded that the performance of wet towers

H-385

Appendix H
Response to Public Comments Received by August 19, 2014
Please note all tables and figures referenced are present at the end of this document
ID#

Comment Summary

Response

was "equivalent" to dry towers (93 percent reduction), and that a
marginally lower performance standard was justified to allow more
universal availability. The OTC Policy clearly stated that either wet
cooling towers or dry cooling towers would be allowed because dry
towers exceeded the performance standard. Finally, the OTC Policy
allowed alternative approaches where wet cooling towers were shown to
be "not feasible." Arguably, the "90% reduction of a 93% reduction"
allowed a "less than best" performance standard. Nonetheless, the State
Board found this standard "functionally equivalent" to the "best".
21.112 While we support the State Board's decision to allow innovative alternate
technologies, those technologies must meet the performance standard
set by the best available technology. The State Board followed the
Second Circuit's ruling by requiring alternative technologies in the OTC
Policy to meet the performance standard set by the best available
technology - within a range of performance based on the agency's
reasoned analysis.

The proposed Desalination Amendment involves interpretation of
California law (Water Code section 13142.5(b)) rather than
enforcement of the Clean Water Act. California law requires that best
available site, design, technology and mitigation measures feasible
shall be used to minimize intake and mortality of marine life. Whereas,
Clean Water Act section 316(b) includes a single requirement for
implementation of “best technology available” and applies to the
regulation of cooling water intake structures. Case law interpreting
Unlike the OTC Policy, the draft Amendment does not require alternative section 316(b) is inapplicable to the interpretation of Water Code
technologies meet the best available technology performance standard. section 13142.5(b) in the proposed Desalination Amendment. See,
In fact, the draft does not include a clearly stated performance standard - response to comment 21.29 above.
nor an explanation how it is derived from the effectiveness the "best
technology." Instead, the State Board is allowing alternative intake
technologies "so long as the alternative method provides equivalent
protection...as is provided by a [0.5 mm/0.75 mm/1.0 mm] slot size
screen." Wedge-wire screens are not the proper performance standard
by which alternative technologies should demonstrate compliance. As
discussed above, and stressed in the Riverkeeper II decision, alternative
technologies can be used to comply with the ''best available" standard,
but those technologies must demonstrate equivalent protection as the
best available technology.

21.113 As discussed above, subsurface infiltration galleries should be
determined as the best available intake technology for minimizing the
intake and mortality of marine life. As expressed in Riverkeeper II, and
followed by the State Board in the OTC Policy, the State Board should
only allow alternative technologies, or a suite of measures, that meet the

Disagree. Designating a performance standard for all intakes as
equivalent to subsurface infiltration gallery would make it very difficult
for project proponents to construct desalination facilities in those areas
where subsurface intakes are not feasible. This addition would be
conflict with the project goal of supporting the use of ocean water as a
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Response
reliable supplement to traditional water supplies while protecting
beneficial uses.

To ensure the Desalination Policy properly allows for innovative intake
technologies, we offer the following revisions to Chapter L.2.d.l.c.iii.:
"An owner or operator may use an alternative method of preventing
entrainment so long as the alternative method provides equivalent
protection of eggs, larvae, and juvenile organisms as is provided by
subsurface infiltration galleries. --a [(0.5mm (0.02 in)/ 0.75 (0.03 in)/ 1.0
mm (0.04 in)] slot size screen [see note above]--The owner or operator
must demonstrate the effectiveness of the alternative method to the
regional water board. The owner or operator must conduct a pilot study to
demonstrate the effectiveness of the alternative method, and use an
Empirical Transport Model* (ETM)/Area of Production Forgone* (APF)
approach* to estimate entrainment at the pilot study location."
21.114 Alternative Discharge Technologies Need to Substantially Meet the
Performance Standard of the ''Preferred Technology"- Dilution with
Wastewater.

Chapter III.L.2.d(2)(d) iv of the proposed Desalination Amendment was
revised to read that flow augmentation may be used if it is as protective
of all forms of marine life* as wastewater dilution if wastewater is
available, or multiport diffusers of wastewater is unavailable. We
Alternative discharge technologies must demonstrate equivalent
disagree that “zero discharge desalination technologies need to be
protections as dilution with wastewater. As discussed above, we support given special consideration as an alternative brine disposal technology.
the ability of permittees to use innovative alternative technologies to
Please also see response to comment 30.1.
comply with the Policy, but alternative technologies must meet the best
available technology performance standard.
Under Chapter L.2.d.2.a., "preferred technology for minimizing intake and
mortality of marine life resulting from brine disposal is to commingle brine
with wastewater." This "preferred technology" sets the performance
standard as explained in Riverkeeper II and followed by the State Board
in the OTC Policy. However, the draft Desal Amendment does not state
that alternative technologies needs to meet the numeric water quality
standard and numeric ZID limit as a performance standard. Chapter
L.2.d.2.d. states that "[b]rine disposal technologies other than wastewater
dilution and multiport diffusers, such as flow augmentation, may be used
if an owner or operator can demonstrate to the regional water board that
the technology provides a comparable level of protection." That
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"comparable level of protection" is the performance standard and the
Amendment would be clearer if it used that terminology in the relevant
areas.
If the State Board intends alternative discharge technologies to be
comparable to either wastewater dilution or multiport diffusers, then the
State Board needs to be explicit that both technologies have the same
performance standard. If the State Board does not find both technologies
to have equivalent performance standards, then the State Board needs to
be explicit that alternative discharge technologies must demonstrate
equivalent protections as dilution with wastewater.
To ensure the draft Desal Policy properly allows for innovative discharge
technologies, we offer the following revisions to Chapter L.2.d.2.d.:
"Brine disposal technologies other than wastewater dilution and multiport
diffusers, such as flow augmentation, may be used if an owner or
operator can demonstrate to the regional water board that the technology
provides a comparable level of protection as dilution with wastewater."
Disagree. Chapter III.L.3.a titled “Receiving Water Limitation for
Salinity” is applicable to all desalination facilities. Regardless of
discharge technology, each facility must meet the receiving water limit
Zero discharge desalination (ZDD) should be explicitly allowed as an
as described in chapter III.L.3. A zero discharge facility would not
alternative discharge technology, and should be exempt from empirical require any type of outfall or associated pipeline and as a result would
studies demonstrating equivalent protections as dilution with wastewater. be exempt from implementing the requirements pertaining to the
ZDD is a discharge technology specific for desalination facilities that
discharge of brine. Therefore there is no need to promote zero
separates salts into salable products. The ZDD concept utilizes the
discharge. Those benefits are clear and do not require special
energy-saving feature of electrodialysis to remove salts from the brine
consideration. Please also see response to comment 30.1.
reject and concentrate them about threefold before evaporation.
Although ZDD systems have higher capital cost than traditional
desalination facilities that discharge into the ocean, the ZDD technology
could potentially reduce the cost of seawater desalination when all the
costs and benefits are considered. ZDD also has the potential to reduce
the regulatory burdens and costs associated with discharging brine
directly into the ocean.

21.115 Zero Discharge Desalination Technologies Need to be Given Special
Consideration as an Alternative Brine Disposal Technology.
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As the name suggests, ZDD results in zero discharge of brine from
desalination facilities. This technology is the ultimate "best technology"
for discharging of brine. However, we understand the State Board's
concerns that this technology- while innovative- is not necessarily
"available" in the context of a regulatory scheme. Despite ZDD not being
"available", it is exactly the type of innovative technology this Policy
should be cultivating.
As we understand the Policy, ZDD would be approved as an alternative
design technology because a project proponent can easily demonstrate
equivalent protection as dilution with wastewater. However, Chapter
III.L.2.d.(2)(d) requires empirical studies or modeling to demonstrate
comparable levels of protection. While we support the requirement for
empirical studies to demonstrate discharge compliance, we believe it is
unwarranted for ZDD technology given the obvious benefits of zero
discharge to the marine environment.
Given ZDD's performance standard of zero brine discharge, we
recommend the State Board incentive ZDD technology, and remove the
discharge demonstration requirements under Chapter III.L.2.d(2)(d) [of
the proposed Desalination Amendment] for ZDD projects.
21.116 Allowing Flow Augmentation as an Alternative Discharge Technology is The commenter provides no basis or authority for the assertion that
Illegal and Bad Public Policy.
allowing flow augmentation is illegal. See also response to comment
21.42 above.
As discussed above, flow augmentation (increased intake volume), is
illegal and should not be an allowable technology or practice for
discharging brine. As the State Board admits, withdrawing "additional
seawater through surface intakes for the purpose of diluting brine effluent
to meet water quality standards (referred to as "flow augmentation") can
significantly increase entrainment and impingement." Moreover, even if a
technology can reduce entrainment through "low turbulence intakes"
"[a]dditional mortality may occur through brine exposure in the mixing
process and through predation in conveyance pipes."
21.117 Experts in the field of brine discharges have found flow augmentation
leads to significant increases in marine life mortality. Studies have
demonstrated that 100 percent of entrained organisms die, and that

Comment noted. The proposed Desalination Amendment requires
each owner or operator that chooses to use flow augmentation to
demonstrate the effectiveness through modeling and empirical studies
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entrainment impacts on individual populations and the ecosystem can be
significant. Withdrawing additional source water with traditional pumps to
dilute brine would result in significantly increased marine life mortality
compared to discharging through multiport diffusers.

as described in chapter III.L.2.d(2)(c) and (d) (formerly (d) and (e).) If
an owner or operator does not demonstrate to the satisfaction of the
regional water board that the alternative technology is equally
protective, the permittee must make changes to the system or use an
alternative technology per chapter III.L.2.d(2)(d)iv. Any marine life
mortality associated with an equally protective alternative brine disposal
technology must be fully mitigated. The proposed Desalination
Amendment does not posit that flow augmentation systems are equally
protective as multiport diffusers. That has not yet been demonstrated
(See response to comment 15.20). However, the proposed
Desalination Amendment does include flexibility for future technological
innovations in the hope to drive the industry to improve technology that
can reduce or eliminate marine life mortality.

21.118 Only one project proponent believes flow augmentation using
low-turbulence screw pumps (e.g. Archimedes screws pumps, screw
centrifugal pumps, or axial flow pumps) can significantly reduce marine
life mortality by lowering turbulence and through-pump mortality at the
point of intake. That singular project proponent and expert consultants,
have failed to prove the claim - even though multiport diffusers are
available in numerous places and tests could have been conducted years
ago, and Alden Labs apparently told State Board staff the tests of
alternative low-turbulence pumps could be performed in their test
laboratories.

Comment noted. As described in response to comment 21.117, each
owner or operator proposing to use flow augmentation or an alternative
brine disposal technology will have to demonstrate that the technology
is effective at reducing marine life mortality or modify the design and
technology so that it provides equal protection as wastewater if
available or multiport diffusers when wastewater is unavailable.

21.119 Proponents of flow augmentation have argued that flow augmentation
can overall result in less marine life mortality compared to multiport
diffusers even though the mechanisms to do so have not been clearly
demonstrated. To date, there are no empirical data that have estimated
egg, larvae and small juvenile mortality at the low-turbulence pumps,
even though such studies are technically feasible.

See response to comments 21.117, 21.118, and 15.20. The proposed
Desalination Amendment requires the studies the commenter is
referring to if an owner or operator proposes to use an alternative
discharge technology.

21.120 Besides no data demonstrating that low-turbulence screw pumps are
capable of minimizing entrainment, flow augmentation does not prevent
marine life mortality at the mixing zone. The State Board acknowledges
that "[o]rganisms entrained in the flow augmented dilution water may
experience turbulence and shearing stress, osmotic stress or shock, or

Comment noted. See response to comment 21.122 below. As stated in
chapter III.L.2.d.(2)(d) iv of the proposed Desalination Amendment, if
flow augmentation or an alternative brine disposal technology do not
provide equivalent protection as wastewater dilution if available, or
multiport diffuser when wastewater is unavailable, then that technology
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thermal stress as brine and dilution water are mixed prior to discharge." cannot be used and an owner or operator will be required to upgrade
the discharge system. The State Water Board has broad authority to
Flow augmentation results in a net loss of marine life mortality, and no regulate all discharges into waters of the state under Water Code
data exists to prove that low- turbulence screw pumps reduce
section 13263.
entrainment. There is nothing to suggest that flow augmentation can
demonstrate equivalent protections as that of dilution with wastewater.
Despite no evidence to justify flow augmentation as an alternative
discharge technology, the State Board is allowing a project proponent to
invest in low-turbulence screw pumps and operate them for up to three
years before demonstrating equivalent protections as dilution with
wastewater. This is bad public policy, and allows regional boards to kick
the proverbial compliance can down the road. Regulatory flexibility is
important, but perverting regulations to "accommodate" every project is
inappropriate. At some point, California needs to stand up for its marine
environment - and the laws intended to protect it - by requiring facilities to
meet their legal requirements. Allowing three years to build and then try to
demonstrate compliance with their own corporate studies is unjustifiable.
How will regional boards have the resources or expertise to know
whether the empirical studies were done correctly? The proponent of
low-turbulence pumps has already submitted questionable studies
disputed by industry experts. Does anyone believe Water Boards will
require a facility to shut down a water supply facility once it is in the local
portfolio, rip-out their low-turbulence pumps, and install the proper
discharge technologies once they fail to meet the performance standard?
It's untenable and unworkable from a practical perspective.
In order to prevent flow augmentation from undermining the best
available intake and discharge technologies, we request the State Board
explicitly prohibit flow augmentation under Chapter III.L.2.d.2. by deleting
all of Chapter III.L.2.d.2.(e) [of the proposed Desalination Amendment].
21.121 Proponents of Flow Augmentation Failing to Demonstrate Equivalent
Comment noted. See response to comment 21.122 below. As stated in
Protections as the Preferred Discharge Technology Should not be Given chapter III.L.2.d.(2)(d) iv of the proposed Desalination Amendment, if
Additional Opportunities to Re-design Their System.
flow augmentation or an alternative brine disposal technology do not
provide equivalent protection as wastewater dilution if available, or
Project proponents that install low-turbulence intakes and fail to meet the multiport diffuser when wastewater is unavailable, than that technology
required intake and discharge performance standards should not be
cannot be used and an owner or operator will be required to upgrade
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allowed to continue operations. Instead, the State board allows project the discharge system. The State Water Board has broad authority to
proponents that are not meeting the required performance standards to regulate all discharges into waters of the state under Water Code
"re-design the flow augmentation system to minimize intake and mortality section 13263.
of marine life to a level that is comparable with wastewater dilution or
multiport diffusers ..." As discussed above, it is already inappropriate to
allow a project proponent to operate for three years with flow
augmentation technology that is assumed to increase marine life
mortality rather than minimizing it. Allowing proponents to continue using
flow augmentation after failing to demonstrate compliance just
perpetuates the impacts to marine life. How many opportunities does a
project proponent get at re-designing their in-plant dilution technology?
How many years after a re-design does the proponent get to prove the
new design is in compliance? In fact, given the opportunities to collect
empirical data on the mortality of marine life entrained in a diffuser plume,
and the availability of laboratories to test low-turbulence pumps for
efficacy reducing mortality - project proponents should be mandated to
prove their hypothesis prior to issuance of a permit.
21.122 In order to minimize the damage of allowing flow augmentation as an
alternative discharge technology, we request the State Water Board
delete the option for project proponents to re-design their low- turbulence
intakes after failing to demonstrate such technology meets the required
performance standards. We offer the following revisions to Chapter
L.2.d.2.d.iii.:
"If the empirical study shows that flow augmentation* is less protective of
marine life than a facility using wastewater dilution or multiport diffusers,*
then the facility must --either (1)-- cease using flow augmentation*
technology and install and use wastewater dilution or multiport diffusers*
to discharge brine waste. --or (2) re-design the flow augmentation system
to minimize intake and mortality of marine life to a level that is comparable
with wastewater dilution or multiport diffusers, subject to regional water
board approval--"

Disagree. Prior to installing and operating an alternative brine disposal
system, an owner or operator must complete modeling or empirical
studies to provide estimates of mortality. The system should be
designed and all potential sources of mortality should be assessed
before the system is installed. Once the system is installed, an owner or
operator is required to submit results from empirical studies that
evaluate intake and mortality of all forms of marine life throughout the
system. Once installed, minor changes may need to be made to the
system to reduce or eliminate marine life mortality. After this process, if
the system is not as protective as a wastewater dilution if available, or
multiport diffuser when wastewater is unavailable, then that technology
cannot be used and an owner or operator will be required to upgrade
the discharge system. See chapters III.L.2.d (2)(d) iii and iv of the
proposed Desalination Amendment.

21.123 Scientists are Unsure Whether Reverse Osmosis Technologies Remove Disagree. We are not aware of any studies specifically identifying
all Toxins from Harmful Algae Blooms.
desalination facilities as a cause of harmful algal blooms.
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The science is unclear whether impacts from harmful algae blooms
(HABs), commonly referred to as "red tides," may occur due to
desalination operations. HABs are a concern for desalination plants due
to the high biomass of microalgae present in ocean waters and a variety
of substances that some of these algae produce. These compounds
range from noxious substances to powerful neurotoxins that constitute
significant public health risks if they are not effectively and completely
removed by the RO membranes. Algal blooms can cause significant
operational issues that result in increased chemical consumption,
increased membrane fouling rates, and in extreme cases, a plant to be
taken off-line. Early algal bloom detection by desalination facilities is
essential so that operational adjustments can be made to ensure that
production capacity remains unaffected. Although numerous issues
involving the desalination process are now being examined, very limited
information exists on the risks that algal blooms pose to seawater
desalination facilities.
The science community is unaware of any "published reports on the
effectiveness of reverse osmosis for removing dissolved algal toxins from
seawater." Some of these toxin molecules (e.g. domoic acid) are near the
size of molecules rejected by reverse osmosis membranes, but
experimental studies are required to validate the effectiveness of this
process on toxin removal.
Until more studies are conducted on the effectiveness of reverse osmosis
to remove HAB toxins, the State Board should take a precautionary
approach to siting desalination facilities near HABs.
21.124 Discharges of Harmful Algae Bloom Toxins Back into the Marine
Environment Amplify the Impacts.
A desalination facility's pretreatment process may exacerbate HAB
impacts. The science community has discovered that the desalinations'
"pretreatment process might disrupt cells and create significantly higher
concentrations of dissolved organic substances, including toxins, than
were originally present in the source water." Therefore, it is important that
the desalination community carefully characterize these potential

Disagree. Until more data are available on the presence of HABs and
the potential for desalination facilities to contribute HAB related toxins to
ongoing blooms, and monitoring techniques improve for HABs and
HAB-related toxins, changes to monitoring requirements in the
proposed Desalination Amendment are not supported or warranted.
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contaminants and their removal to improve treatment approaches in
seawater desalination.
In addition, more information will be needed to understand the potential
impact of discharged brine and pretreatment backwash water resulting
from the reverse osmosis desalination process on the ecology of coastal
ecosystems. Reports conclude that if HAB toxins are in the intake water,
then pretreatment coagulant would "concentrate toxic algae and their
associated toxins." Similarly, the "discharge of brine resulting from the
reverse osmosis process would contain elevated concentrations of
dissolved algal toxins relative to unfiltered seawater." Given the potential
for brine discharges to elevate the impacts from HABs, it is critical that the
State Board address HABs in the Amendment.
21.125 Monitoring is Needed to Ensure Harmful Algae Blooms are not
Discharged with the Brine.

Disagree. There is little information available on the contribution of
desalination intakes, processing, and discharges in relation to HABs.
Current information is speculative. Please see response to comment
As detailed above, it is essential that a desalination facility incorporate a 21.124.
means of rapid algal bloom detection so that, when necessary, proper
process changes can be made to maintain the production capacity.
Sensors for detecting an eminent algal bloom can be located at the
desalination facility to inform personnel regarding changes in water
quality that are directly observed on the source water. When constructing
a new intake pipeline, the selection of its location (e.g. depth and distance
from shore) can be greatly enhanced through the use of offshore
monitoring devices and efforts to take into account the presence of any
local accumulations of algal biomass due to currents, water mass
convergences/divergences or internal waves, and also subsurface
maxima in algal abundance. Toxic blooms in the vicinity of desalination
plants are rare or often unrecognized events, and plant operators are
generally unaware of the threat that algal toxins pose. As a result, no
measurements of marine algal toxins before and after treatment have
been made at any full-scale desalination plant during an actual HAB.
HABs on the U.S. west coast exhibit significant generalities but the details
of bloom dynamics differ with geographic location, depth and season.
The high degree of variability associated with these events makes
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constant monitoring of HABs in intake water for desalination a vital issue.
It is also important to consider the benefits of subsurface intakes in
regards to HABs. Subsurface intakes provide a natural barrier to
suspended sediments, algal toxins, pathogens, dissolved or suspended
organic compounds, harmful algal blooms, kelp, sea jellies, debris, or oil
or chemical spills, and adult and juvenile marine organisms.
The State Board should require all projects that are not using subsurface
intakes to be required to conduct ocean monitoring for HABs, and be
required to shut down all intake operations when a HAB is present.
21.126 The State Board Should Include Drinking Water Permitting as Part of the
Policy.
During the initial drinking water permit review of the Carlsbad facility in
2006, the project proponent stated that toxins associated with potential
red tide/algal bloom episode(s) in the waters around the plant intake
should not pass through the various treatment processes. The public
health office concluded that as "industry-wide understanding of the
Harmful Algal Bloom (HAB) phenomenon, and related biotoxin toxicity
issue, in drinking water progresses, both the monitoring and operations of
permitted desalination facilities may require alteration." DPH went on to
find that in the event that the Department makes a determination that
biotoxins should be regulated, then Carlsbad would be "required to
change their operations and monitoring plans to include, but not be
limited to establishing: monitoring ranges, recording and reporting
infrastructure, and shut down set points."

Disagree. Neither the proposed Desalination Amendment nor the
existing Ocean Plan are the appropriate body of regulation to address
drinking water quality or the operation and production of drinking water
facilities. That authority and responsibility lies with the State Water
Board’s Division of Drinking Water, which regulates drinking water
through the issuance of permits to ensure drinking water is safe and
reliable for all users.
See
http://www.waterboards.ca.gov/drinking_water/certlic/drinkingwater/do
cuments/permits/ApplicantPermitInstructions.pdf

Since 2006, the science community has become increasingly concerned
about the effectiveness of reverse osmosis operations to filter all HAB
toxins. As discussed above, the pretreatment process may elevate toxin
levels in the source water, and scientists are unsure whether HAB toxins
are completely removed. Moreover, the international community is now
confronted with HAB incidents. In 2013, a desalination facility in Oman
was "shut down due to the uncertainty that the drinking water would
remain safe during the red tide."
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Given the growing concerns regarding HABs and desalination
operations, we believe California's Drinking Water Program should
reassess whether desalination facilities should be required to monitor
their source and product water to ensure HAB toxins are completely
removed from the drinking water
As such, we request the following revisions to Chapter III.L.2.c.:
"The owner or operator of a desalination facility* must submit a
Monitoring and Reporting PIan to the regional water board for approval.
The Monitoring and Reporting Plan shall include monitoring of effluent
and receiving water characteristics, monitoring for harmful algae blooms
influent and final product water, and impacts to marine life. The
Monitoring and Reporting Plan shall, at a minimum, include monitoring for
benthic community health, aquatic life toxicity, and receiving water
characteristics consistent with Appendix III of this PIan and for
compliance with the receiving water limitation in chapter III.L.3. A project
proponent implementing the best available technology of subsurface
intakes shall not be required to monitoring for harmful algae blooms."
21.127 The Emergency Exemption Needs to be Properly Defined.
Chapter III.L.1.(a). of the draft Amendment defines exceptions where the
Amendment would not apply. The exception includes an Executive
Director waiver of the rule for ''facilities that are operated to serve as a
critical short-term water supply during a state of emergency as declared
by the Governor." We do not oppose reasonable exceptions to the rule for
emergency situations. We agree that, in a state of emergency declared
by the Governor, these portable units should be available for temporary
emergency relief. In fact, the draft exception to the rule should be
expanded to ensure disaster relief for emergencies in California declared
by Federal authorities, and to indicate that several portable units may be
needed in an area to ensure public safety during disasters.

Disagree. Typically the Governor would declare a state of emergency
and request federal relief as needed. Therefore no changes are
necessary to address federal emergencies. (See
https://www.fema.gov/disaster-process-disaster-aid-programs)

21.128 The second exception for "operation" of facilities to serve as a short-term
water supply is not clearly defined and may create an "exception that
swallows the rule." For example, permanent facilities are required to use
the "best design" to minimize the intake and mortality of marine life. To
date, permanent facilities have been proposed for inclusion in a

Disagree. The Executive Director of the State Water Board also has the
authority to temporarily waive all or part of the requirements. The
exception for the operation of desalination facilities to provide
short-term water supply only applies during a state of emergency as
declared by the Governor. Once the Governor declares the emergency
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permanent water supply portfolio. It is not clear how a facility that is
has ended, the exception no longer applies. This approach
designed and operated as a permanent component of a water supply
appropriately limits the duration of the exception.
portfolio could change that "operation" to "serve as a critical short-term
water supply." If it is designed to produce a determined volume of water,
and that production capacity is relied on in non-emergency times, it is
unclear how it can be "operated" differently during an emergency to
produce a "short-term water supply" beyond what the facility normally
produces. Therefore, the "executive director waiver" for operation of
facilities to serve a short-term supply of water should be deleted - existing
facilities can only produce what they are designed to produce regardless
of whether the product water is used continuously or only during an
emergency. Alternatively, if the draft is anticipating some use of “existing
facility” we have not considered, the "waiver provision" should be clarified
so that it is not applicable to projects proposed for permanent
non-emergency use that just happen to apply for a permit during times of
emergency - or any other application that undermines the intent of the
rule.
21.129 Co-location with an OTC Facility Demands 316(b) Standards Apply.
The State Board should apply both Water Code Section 13142.5(b) and
the CWA Section 316(b) to all desalination plants that are using a
seawater intake that uses at least 25 percent of the influent for coolant.
As currently written under Chapter III.L.2.a.(2) that the "regional water
board shall conduct a Water Code section 13142.5(b) analysis for all new
and expanded desalination facilities. But the Amendment makes no
mention of CWA Section 316(b) applying to desalination facilities. CWA
section 316(b) requires that the location, design, construction, and
capacity of cooling intake structures reflect the best technology available
for minimizing adverse environmental impact. Section 316(b) does not
distinguish between new, expanded, or existing facilities, but does not
explicitly state that desalination facilities are covered. Unlike Section
13142.5(b) which is explicit what type of facilities are covered (i.e. cooling
and industrial facilities), 316(b) limits its coverage to any facilities that use
"cooling intake structures." Meaning, a desalination facility would be
covered by CWA 316(b) if the facility is co-located with an OTC facility
and is using their cooling intake structure.

The State Water Board’s Once Through Cooling Policy separately
applies to existing power plants subject to Clean Water Act section
316(b). Desalination facilities covered under the proposed Desalination
Amendment do not propose to use of intake seawater for cooling
purposes. Moreover, because the OTC Policy covers existing coastal
power plants with which a proposed desalination facility could be
co-located and will require specified reductions in cooling water intake,
it is unnecessary to extend application of Clean Water Act section
316(b) to these facilities not otherwise subject to it.
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Currently, numerous proposed facilities are sited adjacent to OTC
facilities with the hope that the facility can utilize the existing OTC intake
structure. These facilities should theoretically be required to meet both
Section 13142.5(b) and 316(b). However, the U.S. EPA developed
regulations that define 316(b) rule to apply only to facilities that withdraw
at least two million gallons per day of cooling water and use 25 purposes
or more of the water withdrawn exclusively for cooling purposes.
Therefore, a desalination facility that is co-located with an OTC facility,
and uses its intake structure which withdraws at least two MGDs, 25
percent of which goes to cooling purposes, would be required to comply
with 316(b).
The draft Amendment contains no provision requiring desalination
facilities to comply with CWA Section 316(b). However, the State Board
notes that Section 316(b) "indirectly applies to desalination facilities
co-located with power plants and other industrial cooling water intakes
insofar as a cooling water intake structure, used to withdraw water for use
by both facilities, must meet the requirements of the federal statute and
applicable regulations." The State Board goes on to note that "a
desalination facility that collects source water through an existing,
operational cooling water intake associated with a power plant, or certain
other types of industrial facilities, may be required to comply with
technology- based standards for minimizing impingement and
entrainment impacts."
To ensure desalination facilities are properly regulated under 316(b), the
State Board should add a provision requiring new, expanded and existing
facilities that are co-located with an OTC facility and meet the U.S. EPA
regulations shall comply with both the OTC Policy and this Amendment.
21.130 California has Feasible Water Supply Alternatives that Provide Multiple
Benefits to Californians.

Comment noted. The Water Boards promote sustainable use and reuse
of water, as described in response to comment 21.131 below. Selection
of alternative water supplies by water providers is described in 21.132
Increased recycling of waste water is another important water supply
and 21.133.
option that is less impactful than seawater desalination. Between Santa Water providers must continuously evaluate their water supplies to
Barbara and San Diego, sewage treatment facilities discharge between ensure reliability regardless of precipitation and climate conditions. As
1.5 to 3 billion gallons of freshwater a day. According to state estimates, such, desalination is just one of several alternatives that those providers
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development of water recycling projects can readily achieve an estimated
1.4 million to 1.7 million acre-feet by the year 2030, of which 0.9 million to
1.4 million acre-feet (62 to 82 percent) would be recycled from discharges
that would otherwise be lost to the ocean, saline bays, or brackish bodies
of water. In Orange County, the Sanitation District built a world-renowned
water reuse facility which generates enough purified water to serve
500,000 people. According to the Report Card for America's
Infrastructure, this facility is between 35 and 75% less expensive than
saltwater desalination and will consume half the energy. By prohibiting
ocean discharges from wastewater treatment plants by 2030, the State
Board could dramatically accelerate the adoption of water recycling and
significantly improve the drought resistance of urban communities. This
would significantly increase available water supply for both agricultural
and urban water users, at costs that are comparable to imported water
and alternative supplies. This policy change would have at least two
added benefits: it would improve coastal water quality by reducing ocean
discharges, particularly of wastewater that is only treated to secondary
levels; and it could potentially reduce greenhouse gas emissions,
because recycled water consumes less electricity than many alternative
water supply sources, including water imported from the Bay-Delta to
Southern California and ocean or brackish water desalination. It is also
recommended that the state develop a General Permit that would allow
for the onsite use of greywater under specific conditions.

may consider in attempting to develop more reliable water supplies.
Currently, the Water Boards promote sustainable water reuse practices
such as those described by the commentator. The Water Boards
encourage and support Low Impact Development (LID) through
statewide stormwater general permits municipal stormwater permits
issued by the Regions, waste discharge requirements and where
applicable plans and policies (See
http://www.swrcb.ca.gov/water_issues/programs/stormwater/).
The State Water Board promotes and encourages the use of recycled
water through the adoption of the Policy for Water Quality Control for
Recycled Water (Recycled Water Policy) that went into effect April 25,
2013 (See
http://www.waterboards.ca.gov/water_issues/programs/water_recyclin
g_policy/docs/rwp_revtoc.pdf) and the General Waste Discharge
Requirements for Recycled Water Use (See
http://www.waterboards.ca.gov/board_decisions/adopted_orders/water
_quality/2014/wqo2014_0090_dwq_revised.pdf).
On the issue of greywater or graywater, that subject is regulated under
the California Plumbing Code, Title 24, Part 5, Chapter 16A, Part 1 –
Nonpotable Water Reuse Systems and enforced by local health
agencies. It is not the intent of the State Water Board to address
graywater in the proposed Desalination Amendment.

21.131 Alternative Water Supply Options are Less Expensive than Desalination. The economic basis for selecting desalination over other alternatives
supplies (e.g. recycling) is not an issue addressed by the proposed
Water produced by seawater desalination is very expensive with an
Desalination Amendment. Each water provider is responsible for
average price per acre foot 4 to 8 times higher than water from other
making informed decisions about future conditions to ensure reliability
sources. Estimates for plants proposed in California range from $1,900 to of supplies and affordability for rate payers. Any decision by a water
more than $3,000 per acre-foot. A 50 MGD plant, such as the one under provider to plan for and develop desalination of ocean waters among
construction in Carlsbad is projected to have a price between $2042other potential water supplies is outside the purview of the Water
$2290 per acre foot. By comparison, the Department of Water Resources Boards. The intent of the proposed Desalination Amendment, if
data cited in the 2009 California Water Plan Update found that:
adopted, is to ensure that aquatic life related beneficial uses are
protected if desalination is selected by a water provider.
-The "estimated range of capital and operational costs of water recycling
range from $300 to $1300 per acre-foot" depending on local conditions.
-The cost to realize an acre-foot of water savings through efficiency
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measures ranges from $223 to $522 per acre-foot.
- The agricultural efficiency improvements that result in water savings of
between 120,000 to 563,000 acre-feet per year can be achieved at a cost
ranging from $35-$900 per acre-foot.
While the cost of seawater desalination has declined over the past 20
years, the cost remains very high and there are unlikely to be major
breakthroughs in the near- to mid-term that make it cost-competitive with
the less expensive, and less impactful, alternatives.
21.132 Alternative Water Supply Options are less Energy Intensive - do not
Perpetuate Climate Change -Compared to Desalination.
A 2011 life-cycle energy assessment of California's alternative water
supplies commissioned by the California Energy Commission found that,
while a desalination system can have a wide array of impacts depending
on the water source: ''In all cases, the energy use is higher than
alternative water supply." Energy accounts for 36% of the cost to run a
reverse osmosis seawater desalination plant. The seawater desalination
plant under construction in Carlsbad will require 47 percent more energy
than water delivered to San Diego from the State Water Project Transfers
- currently the highest energy demand in the region's water supply
portfolio. The Los Angeles Economic Development Corporation found
ocean desalination to indirectly create more greenhouse gases than any
other water source. The Inland Empire Utilities Agency has similarly
reported that ocean desalination would use over ten times more energy
than water recycling in its service area.

The proposed Desalination Amendment is intended to support
desalination as an alternative source or water supply of California’s
ocean water in a manner that protects water quality and beneficial uses
of ocean water. The State Water Board also promotes other water
supply alternatives, including water recycling. As stated in Section
12.1.7 of the Staff Report with SED, potential greenhouse gas
emissions may be significant if facility’s energy is derived primarily from
fossil fuels. However, as further stated in the Staff Report with SED,
other forms of energy that result in much lower greenhouse gas
emissions may be used that would result in little or no impact. If a
project proponent elects to develop desalination as an alternative
supply of water, the proponent must assess the project’s contribution to
greenhouse gas emissions and ensure that those emissions comply
with the appropriate Air Quality Management District CEQA
requirements for greenhouse gas emissions. To provide any more
information as to what sources of energy would be used by future
desalination facilities is speculative.

California's current water management system is already extremely
energy-intensive: ''water-related energy use consumes 19 percent of the
state's electricity, 30 percent of its natural gas, and 88 billion gallons of
diesel fuel every year." In its 2008 Climate Change Scoping Plan
document, the California Air Resources Board noted that one way for the
state to achieve GHG emissions reductions is to replace existing water
supply and treatment processes with more energy efficient alternatives.
Because seawater desalination is so energy intensive, extensive
development of this technology could lead to "greater dependence on
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fossil fuels, an increase in greenhouse gas emissions, and a worsening
of climate change."
To effectively minimize the impacts of climate change and reduce GHG
emissions, the state should prioritize water supply and treatment
alternatives that are energy efficient.
21.133 California Should not Encourage Desalination Because of the Drought.

One of the project goals of the proposed Desalination Amendment is to
support desalination as an alternative source of water supply of
California should learn from Australia's mistakes. Severe drought from California’s ocean water in a manner that protects water quality and
the mid-1990s until 2012 prompted Australia to construct six large-scale beneficial uses of ocean waters. The State Water Board also
seawater desalination plants at a cost of $10 billion to provide an
promotes other alternatives including water recycling, as described in
alternative source of drinking water. At the same time, water policy
response to comment 21.130. The proposed Desalination
reforms and improved efficiency measures were implemented through Amendment would establish an analytical framework for evaluating
the country's National Water Initiative. The plants took years to build, and proposed desalination projects that would use seawater in order to
by the time they were operational, the drought had eased and cheaper increase availability of potable water supplies. It is up to the water
alternatives, made possible by the National Water Initiative, made the
providers to evaluate various supply options and costs of each to make
water from the desalination plants impractical.
informed decisions about future supplies. Selecting water supply
alternatives is not the State Water Board’s role nor does the State
Today, four of the six Australian plants stand idle, illustrating the danger Water Board have that authority.
of demand risk, which "is the risk that water demand will be insufficient to
justify continued operation of the desalination plant due to the availability
of less expensive water supply and demand management alternatives."
Because many of the seawater desalination projects proposed in
California are privately financed:
"Project developers may build large plants in an effort to capture
economies of scale and reduce the unit cost of water. This can, however,
lead to oversized projects that ultimately increase demand risk and
threaten the long-term viability of a project."
The plant in Sydney cost $2 billion to build, yet in 2012 it was shut down
while taxpayers were left to pay $16 million per month for the cost of
building the plant and its pipeline. Melbourne also reacted to the drought
and built the $3.6 billion Wonthaggi desalination plant, which came online
in 2012. Similar to the Sydney plant, Wonthaggi is now idle.
Nevertheless, water consumers are continuing to pay $670 million
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annually for Wonthaggi's construction through water bill surcharges, and
that is without one drop of water being drawn from the plane. If California
reacts to the drought in the same manner as Australia, we may also find
ourselves in a regrettable position - with taxpayers footing the bill for
years to come.
21.134 The State Board Should Consider the Real-world Implementation of the Disagree that the proposed Amendment lacks clarity or appropriate
Amendment Before it is Adopted.
directives and requirements. Permitting of desalination facilities
requires the analysis of multiple factors as described in Water Code
Over the past decade, our organizations have engaged in numerous
section 13142.5(b). The proposed Desalination Amendment clearly
industry conferences, academic and policy research efforts, and
articulates the type of information required for the analysis and how a
regulatory permitting processes for several California desalination
regional water board must use it in making the determination. Additional
proposals. That experience has given us a deep understanding of the
clarification is not required. The State Water Board has used all
need for the State Board to articulate not only the intent of the
available information and examples to inform the process of interpreting
Desalination Amendment, but the specific language needed to ensure
the requirements of section 13142.5(b) consistent with applicable case
that the intent is realized. Several past decisions by regional boards have law.
clearly shown how the words and phrases of Water Code section
13142.5(b) can be interpreted and manipulated to undermine the goal of
siting, designing and constructing seawater desalination facilities to
minimize the intake and mortality of all forms of marine life. However,
there are examples that exhibit the "good actors" ability to meet the intent
of the law, and also ensure a quicker path to permits from several
agencies, including regional boards.
The simplified question is whether a project proponent seeking a permit
from a Regional Board has done everything possible to reduce the intake
and mortality of marine life of all forms and life stages, through a
combination of the best site available, the best design available, and the
best technology available to achieve that minimization of harm.
Obviously, if the project combined these elements in a way that
eliminated the intake and mortality of all forms of marine life, or got as
close as possible to elimination, that would clearly be the best possible
combination. But if the project proposal does not get as close as possible
to eliminating the harm, the question then becomes whether there is a
better site, better design or better technology available. Pre-determining
any one of these elements without ensuring compatibility with the other
elements can result in the other elements being considered "infeasible" -
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and consequently result in a "less than the best" desalination project that
does not minimize environmental impacts. For example, when an
applicant requests adoption of a "site-specific" best technology standard,
they are clearly not combining the "best site" with the "best technology" to
collectively minimize the intake and mortality of all forms of marine life.
We know from experience that this is "code" for picking a site for some
other reason than minimizing the intake and mortality of all forms of
marine life, and then arguing that the best technology is not feasible at
the site. Further, some proposals show an unnecessarily high reliance on
"after-the-fact restoration" over full minimization, and then argue against
full replacement through after-the-fact restoration. This is clearly
undermining the intent of the law and the policy, but is arguably allowed
under the currently proposed Amendment as written.
Fortunately there are also examples of project proposals that do combine
the elements - site, design, and technology - in a way that collectively
minimizes the intake and mortality of all forms of marine life. Permitting of
the Sand City project, and planning for the CalAm project in Monterey
has, in effect, started with the identification of sub-surface intakes as the
best technology, and then identified several sites that may be compatible
with that technology. Further, in the CalAm proposal, the design is still
contingent on whether recycled wastewater can provide a portion of the
demand, either now or in the future. We recommend the State Board
follow this approach and advance a Desal Policy that requires site
location, facility design, and technology to be collectively combined to
minimize the intake and mortality of all forms of marine life: each of the
elements has to be the best available, and the combination has to
emphasize that the separate elements must be compatible and
collectively minimize the intake and mortality of marine life. While we
agree with the Municipal Water District of Orange County (MWDOC) and
Poseidon that "minimize" harm does not necessarily mean "eliminate"
harm - it is important to clarify that eliminating harm is clearly the best
minimization. And as the Riverkeeper court clearly articulated, if the best
possible minimization is 100 percent, and there is an acceptable variance
of 10 percent, then 90 percent is the performance standard - not 89
percent.
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Therefore, we request the State Board consider previous desalination
permitting, and provide clear guidance and less discretion to Regional
Boards to ensure consistent enforcement statewide. The final
Amendment must include additional clarification language to ensure the
elements of section 13142.5(b) minimize the intake and mortality of all
forms of marine life both individually and through a combination that
ensures compatibility and collective minimization.
#22 Sean Bothwell, California Coastkeeper Alliance et al.
22.1 It is critical that the State Board develop statewide standards for
Please see responses to comments 21.5, 21.9, 21.12, 21.17, 21.27,
desalination that minimize the intake and mortality of all forms of marine and 21.29.
life and maintain ecosystem functions. Substantial changes need to be
made to the Amendment in order to achieve the intent of the Clean Water
Act (CWA) and Porter-Cologne Act, uphold the OTC Policy, and protect
and restore California's marine ecosystems.
The State Board should be explicit that the "best available" standard is
required for each 13142.5(b) factor and include guidance on how regional
boards shall combine all factors. Generally speaking, we agree with the
Amendment's intent of identifying the "best site", "best design" and "best
technology" available for "minimizing the intake and mortality of all forms
of marine life." These three elements should be fully enforced before
turning to mitigation. And mitigation, to the extent it includes after-the-fact
restoration, is still required to be "best." It is also a reasonable
interpretation of the language to include an analysis of all the three
primary elements in combination to ensure that, collectively, those
elements of a facility meet the standard of "best" and "minimization" of the
intake and mortality of all forms of marine life.
22.2 The State Board should make a finding that subsurface infiltration
galleries are the best available technology. Subsurface infiltration
galleries offer flexibility to desalination proponents, and are considered
"highly feasible" because they are designed to replace the natural
substrate with an engineered substrate that allows for high design
capacity. The State Board should consider galleries and wells as two
separate technologies with different performance standards. While
galleries and wells have the same operational impacts, they have

Please see responses to comments 21.19, 21.25, 21.29, and 21.31.
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different construction impacts - thus each has different performance
standards for minimizing marine life mortality. Finding galleries to be the
best available technology provides the State and Regional Boards
flexibility, while achieving the legal requirements under 13142.5(b).
22.3 Screens are not the best available technology. In its OTC Policy, the
Please see responses to comments 21.53, 21.54, and 21.55.
Water Board already considered the efficacy of screened intakes for
minimizing the intake and mortality of marine life, and found them inferior.
In fact, the OTC Policy only allowed the use of screens if, in combination
with other measures, they could meet the performance standards
established by the ''best available technology." Nothing has changed
since adoption of the OTC Policy. If anything, recent studies have only
confirmed that the efficacy of screened surface intakes is still
questionable and likely less than what was assumed when the OTC
Policy was adopted. The consideration of screen efficacy in the
Amendment needs to be consistent with the adopted approach in the
OTC Policy, and the State Board needs to be explicit that surface intakes
with fine mesh screens are not the ''best available technology" - far from
it.
22.4 When determining the feasibility of the best available technology, cost
Please see responses to comments 21.29, 21.32, 21.33, and 21.35.
should not be a factor. The federal courts have determined that "[j]ust as
the Agency cannot determine BTA on the basis of cost--benefit analysis;
it cannot authorize site-specific determinations of BTA based on
cost-benefit analysis." There is no legislative intent to include a
cost-benefit analysis in the Clean Water Act section 316(b), nor is any
such intent evident in Porter-Cologne Act section 13142.5(b). They are
similar and must be applied similarly. The State Board cannot authorize a
site-specific determination of whether BTA is feasible using a cost-benefit
analysis.
22.5 The State Board should properly define "not feasible" under the best
Also, please see responses to comments 6.12, 21.15, 21.40, 21.41,
available technology analysis. Given the Water Code does not define
21.50, and 21.51.
''feasible", the State Board should use the OTC Policy and CWA Section
316(b) as guidance. The proposed Amendment does not contain a
definition of "not feasible", but rather a laundry list of criteria to be
evaluated by regional boards. These eight factors are not only vague and

H-405

Appendix H
Response to Public Comments Received by August 19, 2014
Please note all tables and figures referenced are present at the end of this document
ID#

Comment Summary

Response

open-ended, allowing project proponents to excuse themselves from the
best available technology standard, but they do not provide an actual
definition. Black's Law Dictionary defines feasible as "capable of being
accomplished." Therefore, we believe the definition of "not feasible" in the
Amendment should be: "Cannot be constructed or operated given
geotechnical data, hydrogeology, benthic topography, or oceanographic
conditions. Cannot be accomplished because of the inability to obtain
necessary permits due to unacceptable environmental impacts, local
ordinances, State or local regulations, etc. Cost is not a factor to be
considered when determining feasibility. Flow Augmentation for brine
dilution is not a factor to be considered when determining feasibility."
22.6 The State Board should determine design capacity to be the "best
Please see responses to comments 21.3, 21.63, 21.64, and 21.65.
available design." It is critical that the State Board include design capacity
as a factor to be considered under the best available design analysis,
because designing a facility with a production design capacity to
accommodate subsurface intakes is the best available design. We
request the State Board define design capacity as the maximum amount
of capacity achieved using the best available intake technology at the
best available site for that technology.
22.7 The State Board should revise the best available site analysis to
Please see responses to comments 21.82, 21.84
accommodate the best available technology and minimize impacts to
Marine Protected Areas and other important ecological areas.
Desalination plants with infrastructure sited in or near MPAs would likely
result in significant impacts from intakes and brine discharge to marine
life and ecosystem functions, similar to impacts from power plant intake
and discharge sites. Desalination plants sited in proximity to MPAs may
reduce larval connectivity between protected areas through entrainment
and impingement, thereby compromising the effectiveness of the broader
network of MPAs. We therefore fully support the clear directive in section
L.2.b.6 of the draft policy that intake and discharge structures for
desalination facilities shall not be located within MPAs or State Water
Quality Protected Areas (SWQPAs). We also support the statement that
discharges should be sited at a sufficient distance as to have no impacts
on MPAs or SWQPAs. It is equally critical, as stated above, that the best
available site accommodate the best available technology, and that
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siting, design and technology each fully minimize the intake and mortality
of marine life - especially potential impacts to MPAs and other
ecologically important sites.
22.8 The State Board should prohibit after-the-fact restoration as in-lieu
mitigation for the best available technology; it should revise the mitigation
fee calculation; and ensure mitigation fees are spent to minimize the
intake and mortality of marine life. We agree that the best available
mitigation should be implemented after minimizing marine life mortality
through site, design, and technology measures. However, replacing
marine life that is lost due to the activity of a desalination facility as a
substitute for best available technology is illegal. Federal courts have
concluded that after-the-fact restoration cannot be used "in-lieu" of the
best technology available. Moreover, the mitigation fee calculation must
include a "multiplier" to ensure that, if the restoration project replaces
habitats that are not proportional to the species lost to the intake, the
indirect benefits are reasonably "discounted" - that is, not credited. It
should be clarified in the Amendment that the purpose of any habitat
restoration project is to fully replace "all forms of marine life." We support
including a broad list of potential mitigation projects as identified in
section III.L.2.e.(3)(b)i, along with clear performance standards and
measurement requirements. Having a broad list may help provide the
flexibility needed to increase the prospects for a proportional and
successful mix of restoration projects to fully replace "all forms of marine
life" lost to the intake. The State Board should also include a preference
for mitigation projects in the geographic vicinity of the proposed project,
to help match replacement production as closely as possible to marine
life losses.

The proposed Desalination Amendment does not contemplate
replacement of marine life as a substitute for employing other measures
to reduce intake and mortality of all forms of marine life. Regardless, the
only applicable authority regarding illegality of after-the-fact restoration
measures is Riverkeeper I, which interpreted Clean Water Act section
316(b). Federal case law interpreting section 316(b) is not applicable or
controlling when interpreting Water Code section 13142.5(b). See
also, response to comment 21.86.

22.9 The State Board should determine that spray-brine diffusers are the best
available discharge technology; and prohibit flow augmentation for brine
dilution. The Brine Expert Panel could not cite any studies disproving that
spray brine diffusers would cause the mortality of marine life. Until there is
some empirical evidence, or at a minimum laboratory tests, showing the
degree of mortality in a spray brine plume, properly designed and sited
diffusers should be considered the best available technology for brine
dilution. Flow augmentation (increased intake volume) is illegal and

Commenter provides no clear basis for the claim that flow augmentation
is illegal. Regardless, the draft Desalination Amendment does not
propose allowing flow augmentation without a demonstration that the
technology is protective and that the technology provides “a
comparable level of protection as wastewater dilution if wastewater is
available, or multiport diffusers if wastewater is unavailable.” The
provision requires evaluation of “all of the individual and cumulative
effects of the proposed alternative discharge method on mortality of all
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should not be an allowable technology or practice for discharging brine. forms of marine life.”
As the State Board admits, withdrawing "additional seawater through
surface intakes for the purpose of diluting brine effluent to meet water
quality standards (referred to as "flow augmentation") can significantly
increase entrainment and impingement." Moreover, even if a technology
can reduce entrainment through "low turbulence intakes" "[a]dditional
mortality may occur through brine exposure in the mixing process and
through predation in conveyance pipes." Spray-brine diffusers are the
best available discharge technology and flow augmentation to dilute brine
is illegal.
#23 Deven N. Upadhyay, Metropolitan Water District of Southern
California Water District of Southern California
23.1 Throughout this process, Metropolitan has stressed the need for
science-based regulations that incorporate water agency studies and
provide flexibility to accommodate project and site-specific conditions.
These are reflected in the proposed regulations and we commend
SWRCB staff for addressing our input. Metropolitan supports the flexible
approach provided by the proposed regulations. This is especially true for
intake determinations. Sub-surface intakes have been successfully
employed for small to medium-sized projects -up to about 20 MGD -but
are untested for projects capable of providing regional-scale supplies.
The 50 MGD to 100+ MGD desalination projects in Australia and Israel all
employ some form of open ocean intake. For regional-scale projects, the
flexibility to consider wedge-wire screens and other technological
solutions if sub--surface intakes are not feasible is critical. While
wedge-wire screens have not been tested in large marine applications,
studies performed by West Basin MWD and other water districts indicate
they are both a viable option and protective of the environment. This
flexible approach will be essential as water agencies incorporate
desalination into future supply portfolios.

23.2 Project proponents should perform 13142.5(b) analyses: The draft
regulations require regional boards to perform 13142.5(b) analyses and
make determinations regarding seawater desalination intake site, design,

The comments and support for the proposed Desalination
Amendment’s flexibility in accommodating project-specific conditions is
appreciated. The commenter questions the ability to employ subsurface
intakes for a large scale desalination facility. Section 8.3.2 of the SED
acknowledges that subsurface intakes may not be suitable in all
locations due to geological constraints and that the largest desalination
facility using subsurface intakes is the Fukuoka Japan facility that
withdraws 27 MGD. The use of subsurface intakes has been
investigated for large scale facilities (50-150 MGD SCWD 2009), but
have not yet been built. As technological advancements are made (e.g,.
horizontal directional drilling), the use of subsurface intakes at very
large desalination facilities will become more feasible. Furthermore it is
important to set an environmentally protective standard so there will be
a push to improve technology to meet the standards. However,
subsurface intakes may not be feasible at all locations and one of the
project goals is to support the use of ocean water as an alternative
water supply option. Screening technologies are an alternative when
subsurface intakes are infeasible. However, screening technologies will
require compensatory mitigation for marine life mortality since they do
not eliminate entrainment and may impinge organisms. Please also see
response to comment 18.2
Please see response to comment 6.2.
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technology and mitigation based on information provided by project
proponents. However, regional boards may lack the technical expertise
and resources to perform 13142.5(b) analyses. After consulting with
SWRCB staff during a recent stakeholder meeting, we understood that
this provision would likely be implemented by having regional boards
request that project proponents perform the necessary 13142.5(b)
analyses. Regional boards would then review the analyses and make
13142.5(b) determinations in consultation with the SWRCB. Project
proponents typically evaluate numerous alternatives during the
development stage and will have the necessary technical expertise and
resources to complete determination reports. We ask the Board to clarify
that project proponents will perform the analysis and complete
13142.5(b) determination reports for the Regional Boards to review.
23.3 State agency coordination should be reinforced: The draft regulations
include provisions requiring regional boards to consult with other state
agencies in making 13142.5(b) determinations. However, it is important
to note that the regional boards would not be limited by any permit
requirements imposed by these agencies. This potentially increases the
permitting uncertainty facing project proponents, as different agencies
could have conflicting permit requirements. It also could undermine the
Ocean Protection Council's efforts to streamline the permitting process.
We urge the Board to consider adding language that would require
regional boards to harmonize their permit requirements with the State
Lands Commission, Coastal Commission, and other state agencies with
permitting authority over desalination projects.

L.2.a.(4) of the proposed Desalination Amendment states that when
conducting a 13142.5(b) determination, the regional water boards shall
consult with other state agencies involved in the permitting of that
facility, including, but not limited to: California Coastal Commission,
California State Lands Commission, California Department of Fish and
Wildlife, and California Department of Public Health. The intent of this
collaboration is to prevent confliction in permit requirements between
these permitting authorities and to help streamline the permitting
process. Please see responses to comments 18.13 and 12.18.

23.4 Regional need determination is beyond the scope of the Ocean Plan:
Please see response 18.14.
Project size is not a factor in 13142.5(b) determinations. Yet, there is an
inherent inconsistency as part of the siting analyses, which requires
regional boards to make regional need and project capacity
determinations for seawater desalination projects in relation to
sub-surface intake feasibility. Developing long-term water needs analysis
is typically the purview of local and regional water utilities, and project
need and sizing options are considered in various water plans and
studies long before permitting begins. During the CEQA environmental
impact review process, project alternatives are also thoroughly
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evaluated. For these reasons, we request that this provision be removed
from the proposed Ocean Plan amendments.
23.5 Growth projections and water resource plans are not circular: During the Comment noted.
August 6 workshop it was suggested that growth projections and water
resource plans are circular: growth is used to justify water supplies and
water supplies are used to justify growth. We would respectfully like to
clarify this misinterpretation. In Southern California, water agencies
typically base their resource plans on growth projections from cities,
counties and Regional Council of Governments (COGs). For example,
Metropolitan ties its resource plans on growth projections from the
Southern California Association of Governments (SCAG) and San Diego
Association of Governments (SANDAG) - the COGs covering our service
area. SCAG and SANDAG generate growth projections using
demographic models that consider births, deaths, immigration, the
economy and land use. Also, the California Department of Housing and
Community Development requires COGs to plan for new housing through
periodic Regional Housing Needs Assessments (RHNA). The RHNA
process allocates new housing development to COGs in order to
accommodate the State's future population. Water supply is not a driving
or enabling factor in COG growth models.
#24 Charles Lester, California Coastal Commission
24.1 Use of subsurface intakes: We concur with the policy's conclusion that Comment appreciated and noted.
subsurface intakes are the preferred technology and that surface intakes
are to be permitted only where subsurface intakes are determined to be
infeasible. This approach is consistent with the requirement of
Porter-Cologne Act Section 13142.5(b) to use all feasible means to
minimize the intake and mortality of marine life and is also consistent with
the approach the Coastal Commission has taken to implement Coastal
Act Section 30231, which requires that the adverse effects of entrainment
be minimized to the extent feasible. Although neither of these provisions
specifies the use of subsurface intakes, the analysis required for each
leads first to consideration of subsurface methods, since, where they are
feasible, they essentially eliminate the "intake and mortality of marine life"
and minimize the adverse effects of entrainment. We recognize that
subsurface intakes will not be feasible in all situations, but believe the
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policy should emphasize subsurface intake designs as the ones that will
most fully meet the requirement of Section 13142.5(b).
24.2 Determining "best available site; design, technology, and mitigation
measures feasible": The policy proposes that regional boards evaluate
proposed projects by considering Section 13142.5(b)'s feasibility
components both individually and collectively, and then select the intake
design that provides the best combination of alternatives to minimize the
intake and mortality of marine life. We generally concur with this
approach, though we recommend the final policy prioritize the importance
of initially selecting a site or sites that will best minimize the intake and
mortality of marine life. Of all the feasibility components of Section
13142.5(b), selecting an appropriate site is the most influential towards
minimizing a facility's intake and mortality of marine life. The most
obvious example is choosing a site where subsurface intakes are feasible
versus choosing a site where only surface intakes are feasible. No
combination of the other components - design, technology, and mitigation
measures - will result in minimizing the intake and mortality of marine life
as much as selecting a site where a subsurface intake can be used. In
fact, several entities have already used this approach in the design of
their facilities. We recommend the policy prioritize its feasibility
components so that site selection has the highest priority during the
regional boards' analysis of determining Section 13142.5(b) conformity.
By requiring this "weighting" of the feasibility components with emphasis
on site selection, we expect the policy will lead to more facilities that have
little or no intake-related marine life effects.

The comment is appreciated and noted. The proposed Desalination
Amendment requires the regional water boards to conduct a Water
Code section 13142.5(b) analysis by first considering a feasible range
of alternatives for each factor separately, and then consider the best
combination of all factors collectively. As part of the individual
assessments, the analysis for the preferred technology will require the
feasibility of a subsurface intake. The feasibility analysis of a subsurface
intake requires many factors, including location, to be considered in the
feasibility process. Therefore, the process of analyzing the feasibility of
a subsurface intake will overlap with the process of investigating the
preferred siting alternative.

24.3 Additionally, and as discussed at the Board's August 6, 2014 workshop,
we support efforts by the Board and other agencies to develop as part of
the state's coastal mapping efforts the data layers needed to identify sites
along the coast where subsurface intakes may or may not be feasible.
We believe this could allow better conformity to Section 13142.5(b) and
would also be supportive of the state's other extensive efforts to protect
marine life.

Agree. We support coastal mapping efforts in California. The data
layers could be used to identify locations of sensitive habitats and
sensitive species as well as suitable locations for subsurface intakes.
Identifying suitable locations for subsurface intakes will require
extensive studies since there are many site-specific variables that can
affect where subsurface intakes are feasible and how much water can
be withdrawn from an intake. Data from subsurface intake feasibility
studies for desalination facilities can be used to identify areas where
subsurface intakes may be infeasible. For example, the City of Santa
Cruz completed an extensive offshore geophysical study and intake
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technical feasibility study. These data could be used in future coastal
mapping efforts. However site/project-specific verification would still be
required before any final determination of infeasibility could be made by
the regional water board.

24.4 We also recommend that the SED's analyses of the "best available site, Please see response to comment 6.1.
design, technology, and mitigation measures feasible" be modified so
that they consistently apply the standard required in Section 13142.5(b) i.e., the requirement to "minimize the intake and mortality of marine life."
The analyses in the SED sometimes uses other more general standards for example, the SED's analyses in Sections 8.4.8 and 8.4.9, which
describe the options considered for selecting an intake, use standards
such as a facility being "less protective" of marine life, or that the best site
should "protect marine life, water quality, and the beneficial uses of ocean
waters." These general standards may be appropriate to apply to other
provisions of the Porter-Cologne Act or to other components of feasibility;
however, for purposes of intake selection, we recommend the policy and
SED consistently apply the requirement of Section 13142.5(b) to
"minimize the intake and mortality of marine life."
24.5 Siting consideration - "needs" test: Section L2.b.(1) of the proposed
policy includes as part of its site considerations a "needs" test, which
would require that the identified need for water to be provided by a
proposed desalination facility be consistent with any of several plans,
including a county general plan, an integrated water resource
management plan, or an urban water management plan. Most of these
plans are very general in nature and do not provide an adequate level of
detail to determine whether a particular proposed desalination facility is
consistent with identified local or regional water needs.

Chapter III.L.2.b.(2) was revised to consider whether the identified need
for desalinated* water is consistent with applicable adopted county
general plans, integrated regional water management plans, or urban
water management plans, or other water planning documents if these
plans are unavailable. In some cases, an urban water management
will not be available. The other included water planning documents will
ensure there is at least some demonstration of need for desalinated
water.

We recommend instead that the policy be modified to require that
proposed desalination facilities to be consistent with a current Urban
Water Management Plan (UWMP) showing that the project and the
amount of water expected from it are included as part of a water district's
specifically identified Planned Water Supply Projects and Programs,
required pursuant to Water Code Section 10631(h). This section of the
Water Code requires that water districts identity the specific projects they
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expect to rely on for future water supplies under various conditions. A
project identified in this section of an UWMP generally establishes a
degree of commitment, planning, and engineering by a water district that
the regional boards can rely upon with greater certainty as compared to
inclusion of a proposed project in the other more general planning
documents listed above.
24.6 Screen slot size: If subsurface intakes are not feasible or do not provide Comment noted. Chapter III.L.2.e of the proposed Desalination
the best combination of marine life benefits, the policy proposes that
Amendment ensures that appropriate impacts from desalination
surface intakes be permitted, but only if screened. We concur with the
facilities are fully mitigated.
policy's requirement that any approved open water intakes be screened,
though we do not have a preference for which of the three slot sizes (0.5
mm, 0.75 mm, 1.0 mm) the Board selects. Review by the Board's expert
panel and others showed that each of these screen sizes provided only a
modest reduction in entrainment (see, for example, the SED at page 52).
However, even these modest reductions help reduce entrainment to
some degree and thereby help meet the standard stated in
Porter-Cologne Act Section 13142.5(b) to minimize the intake and
mortality of marine life. Nonetheless, the relatively minor benefits
expected from screening suggest the policy should include a strong
compensatory mitigation component, including those components
described below.
24.7 Flow augmentation: We concur with the policy allowing facilities with
subsurface intakes to use flow augmentation to reduce brine
concentrations. For several reasons, however, we recommend the policy
not allow facilities with open or screened intakes to use flow
augmentation.

In order to leave the opportunity for future technological innovations, the
proposed Desalination Amendment includes an option for alternative
brine disposal technologies, including flow augmentation.

Commingling brine with wastewater is the preferred discharge
alternative and discharging brine through multiport diffusers is the next
The proposed policy's Section IIl.L.2.d provides that facilities using
preferred method when wastewater for dilution is unavailable or not
screened, surface water intakes may use flow augmentation only if it
feasible. An owner or operator proposing to use an alternative brine
provides a comparable level of protection as either wastewater dilution or disposal technology must demonstrate to the regional water board that
multiport diffusers. The SED provides a brief description of flow
the alternative method is as protective as multiport diffusers. This
augmentation and its potential benefits. However, allowing flow
approach accommodates for site-specific considerations and future
augmentation using screened, open intakes is inherently inconsistent
technological innovations while maintaining a standard that is protective
with the requirement of Section 13142.5(b) to "minimize the intake and of beneficial uses.
mortality of all forms of marine life." By definition, flow augmentation
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would increase the volume of water drawn into the intake and thereby
increase the number of organisms subject to entrainment mortality. As
noted above, screening the intake would only slightly reduce the overall
increased intake and mortality of marine life caused by flow
augmentation. Additionally, the measures described in the SED that
might be used to reduce the increased entrainment mortality caused by
flow augmentation - e.g., low turbulence screw pumps, slowly mixing
brine and dilution water, etc. are entirely speculative. As stated in the
SED, "there are no empirical data" showing the rate of mortality resulting
from low turbulence pumps and "[t]here are no case studies or
engineering designs" describing how to mix brine and dilution water to
reduce mortality rates. The SED acknowledges that mortality for
organisms drawn into surface intakes is essentially 100% due to any
number of factors. We recognize that results of future studies may show
that flow augmentation can be done in a manner that is as protective as
wastewater dilution or multiport diffusers. Should that occur, the policy
could then be modified to allow for such methods. However, because flow
augmentation is inconsistent with the basic performance requirement of
Section 13142.5(b) and because all these described methods are
speculative, we recommend that proposed flow augmentation for surface
intakes not be included in the current policy.
24.8 Purpose of mitigation: We concur with the policy generally requiring full
mitigation for all marine life mortality resulting from desalination facility
construction and operation. We also recognize that, in some cases,
construction-related effects are temporary and the affected habitat is
restored naturally.

Comment noted.

24.9 Determining the type and extent of facility's marine life effects: We concur Comment noted.
with the proposed policy's requirement that owners or operators of a
facility using a surface water intake base the proposed mitigation on a
Marine Life Mortality Report to be prepared using criteria identified in the
policy. We also concur that the Report should be based on results of an
entrainment study and analysis using the Empirical Transport Model
("ETM") and that those results be used to calculate the Area of
Production Foregone ("APF") resulting from project entrainment. This
approach is consistent with the studies and analyses required or relied
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upon over the past decade by the State and Regional Boards, the
California Energy Commission, and the Coastal Commission for
determining the entrainment impacts of coastal power plants and
desalination facilities.
24.10 Amount and area of mitigation: The policy proposes that the APF be
Please see response to comment 21.90 regarding the confidence level
based on a 90% confidence level; that is, that there is a 90% level of
and 15.9 regarding mitigation ratios.
confidence that the area of habitat created or restored to provide
mitigation, if fully successful, will fully compensate for the identified level
of marine life losses. A high confidence level is important for several
reasons, including:
- To make up for a low mitigation ratio: The policy's 90% confidence level
is based on mitigation being provided at a 1:1 ratio. This is in lieu of the
mitigation ratio approach generally used for mitigation projects - e.g.,
requiring that mitigation provide twice or four times the area of lost habitat
to make up for the temporal and spatial habitat losses that occur until a
mitigation site is successful. The policy's approach is due in part to
entrainment impacts being measured as an annual loss of productivity
rather than a loss of habitat. However, when using only a 1:1 mitigation
ratio, it is particularly important to have a high degree of confidence that
the mitigation will adequately compensate for the expected losses.
- To better mitigate for entrainment impacts that are identified indirectly:
The source water calculations used to develop the APF are generally
based on no more than a handful of the dozens or hundreds of species
entrained; therefore, the mitigation amounts derived from the ETM and
APF methods are based on a relatively small number of species serving
as surrogates for all entrained species. Requiring a high confidence level
for the compensatory mitigation is therefore more likely to provide
assurance of some level of mitigation for the many species that are not
included in the source water calculations conducted as part of an
entrainment study.
- To make up for temporal losses: The recent history of creating or
restoring sites to provide mitigation shows that it generally takes years (or
decades) to meet the necessary performance standards. Requiring an
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initial high confidence level will help identify the full expected type and
amount of mitigation needed and may result in fewer future problems.
For most projects, using a confidence level of 90% would not create a
substantial additional burden or a substantial cost increase to provide the
necessary mitigation. For example, using an APF with a 90% confidence
level for the Poseidon Carlsbad desalination facility would have required
only about 12% more mitigation acreage than the APF used at that time
by the Coastal Commission, and a similar increase in mitigation cost
would still have the total marine life mitigation costs represent less than
4% of the project's overall capital and construction costs.
24.11 Mitigation methods: The policy proposes allowing either of two options to Please see response to comment 18.5.
provide the compensatory mitigation needed to replace marine life or
habitat lost due to desalination facility construction or operation. In either
case, approval of the proposed mitigation is to be done in conjunction
with other agencies, including the Commission.
- Mitigation Option 1 would require a facility owner or operator to expand,
restore, or create of any of several types of valuable habitat types - e.g.,
kelp beds, coastal wetlands, estuarine habitat, reefs, etc. It would also
require that these mitigation projects include performance standards and
success criteria, maintenance and management plans, legal instruments
for site protection, land other similar features needed for successful
habitat mitigation.
- Mitigation Option 2 would allow a project proponent to provide funding to
a public agency that would be used to create or restore habitat similar to
that required under Mitigation Option 1.
The proposed components of Mitigation Option 1 are generally consistent
with the Commission's approach and we concur with its inclusion in the
final adopted policy. However, we have several concerns about the
proposed Mitigation Option 2. For example, it is not clear in the draft
policy and SED that mitigation provided under this option is to meet the
same standards required under Mitigation Option 1 - i.e., that the funds
are to go towards a specific project (or projects) that will create or restore
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habitat in the same manner as Mitigation Option 1 and that the project(s)
include the same performance standards, success criteria, legal
protections, etc. We recommend this be clarified in the final policy and
SED. It is also unclear what contingency measures will be built in to
Mitigation Option 2 to ensure that the funds provided will result in
successful mitigation - for example, if a facility operator pays the fee to a
public agency, but the mitigation site is either not built or is not successful,
what entity holds the responsibility for completing the mitigation as
required? We understand, however, that the proposed Mitigation Option
2 fee-based approach is not yet available and would need to be
established by a public agency. We are interested in continuing to work
collaboratively with the Board staff and others to develop Mitigation
Option 2 should it be adopted as part of the final policy.
#26 Lynne Harkins, General Public
26.1 Every drop matters and every desal site is individual and needs to be fully
analyzed as per CEQA for environmental impacts. A site that cannot work
with Alternative 1 in Biological section should not be considered; should
be ruled out as a place to put a desalination plant.

We agree that every drop matters.
Every desalination facility proposed for construction in California will go
through the CEQA process to evaluate project-specific impacts.
The regional water board’s role is in making the Water Code 13142.5(b)
determination in order to evaluate the best available site, design,
Every, absolutely every! other means of increasing water supply must be technology, and mitigation measures feasible that in combination
exhausted before desal even looked at as option. All strategies for
minimize intake and mortality of all forms of marine life. Chapter III.L.2.a
conserving and recycling water along with storm water, off-stream
describes how the regional water boards will analyze the factors first
storage and rainwater catchment must be deployed before we get into independently and then will use the combination of factors that result in
exploiting and further degrading the nearshore environment.
the least amount of intake and mortality of all forms of marine life.
Restricting the site to locations where Alternative 1 is feasible may
result in higher intake and mortality of marine life overall. For more on
the approach, please see response to comment 21.5. For the
justification of not requiring Alternative 1, please see section 12.2 of the
Staff Report with SED.
Waste water and storm water recycling, conservation, desalinated
water, and rainwater capture are all solutions to water supply problems.
Desalination is increasingly becoming an important water supply option
for areas where water sources are limited. Please see response to
comment 21.2 on considering desalination only as a last resort.
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26.2 Waste discharges from desalination facilities have the potential to form
dense, non--buoyant plumes that settle and spread along the seafloor.
Passive discharge of raw or undiluted brine is highly discouraged
because of how slowly it will mix in the receiving waters, if at all. (Roberts
et al. 2012) Studies have shown exposure to the brine and other
potentially toxic constituents in the desalination effluent can have
deleterious effects on bottom-dwelling marine life. (Crockett 1997,
Talavera and Ruiz 2001; Gacia et al. 2007; Latorre 2005; Del Pilar Ruso
et al. 2007; Riera et al. 2012; Roberts et al 2010) These effects include:
osmotic stress or shock, the potential formation of hypoxic or anoxic
zones, endocrine disruption, compromised immune function, acute or
chronic toxicity, and in extreme conditions, death. Some organisms may
move away from areas with high salinity or hypoxia, which will change the
structure of the local community (Roberts et al. 201 0), but sessile
organisms will not be able to move away from the impaired water body
and may experience more severe effects.

Chapters III.L.3 and III.L.4 of the proposed Desalination Amendment
address issues associated with the brine discharge for all desalination
facilities. The staff Report with SED discusses the issues in further
detail in sections 8.6 and 8.7. The use and disposal of pre-treatment
solutions, antiscalants, biocides, and cleaning in place (CIP) liquids is
outside of the scope of the proposed Desalination Amendment. Even
though these chemicals have potentially significant impacts on ocean
waters and related beneficial uses, the type of chemicals and frequency
of use will vary among facilities based on factors such as how much
water the facility processes and the salinity of the intake water. Existing
NPDES permits for desalination facilities address the disposal of
pretreatment solutions and spent membrane cleaning solutions and
often require the waste be discharged into a sanitary sewer system.
Additionally, the Ocean Plan’s existing acute and chronic toxicity
requirements would address any toxicity associated with the discharge
of pretreatment solutions and spent membrane cleaning solutions. The
regulation of the discharge of these chemicals and spent cleaning
Other organisms have physiological or behavioral changes that occur as solutions will be addressed by the regional water boards in a facility’s
a result of environmental cues like changes in salinity. Migratory fish like individual NPDES permit. Additional information has been provided in
anadromous salmonids begin their lifecycle in freshwater and move into 8.8 of the Staff Report with SED.
seawater as juveniles. Increases in salinity concentrations trigger
morphological, biochemical, physiological, and behavioral changes in the
fish to prepare them for their pelagic life stage. (Bjornsson et al. 2011)
These fish also rely on lower salinity concentrations as a cue to adapt to
freshwater conditions when returning to their nascent spawning habitat.
Brine discharges into salmonid habitat have the potential to interfere with
the normal salinity adaptations that occur in the fish. (Roberts et al. 2012)
Another study showed that flatfish generally avoided hypoxic
environments and would only utilize habitats within a restricted range of
suitable temperatures and salinities. (Switzer et al. 2009)
Monitoring studies have found that salinity can have a range of localized
environmental effects, particularly when brine is discharged into poorly
flushed areas like coastal lagoons or embayments. However, there is a
need for additional field and laboratory data to measure the
environmental effects associated with brine discharges. Most laboratory
studies have focused on short-term chronic salinity toxicity associated
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with Whole Effluent Toxicity testing (WET), for which there is limited
information on sub-lethal endpoints associated with reproduction,
endocrine disruption, development, and behavior of benthic invertebrates
and vertebrates. Additionally, existing WET studies have focused on the
salinity of brine discharges, but have not addressed acute and chronic
effects from different types of concentrates and mixtures of membrane
treatment chemicals (antiscalants) associated with RO. (Roberts et al.
2012; Phillips et al. 2012) Antiscalants are typically used in desalinating
seawater; however, chlorine or other chemicals may also be used at
facilities to reduce biofouling. (Roberts et al. 2012)
#27 Chris Yates, NOAA, National Marine Fisheries Service
27.1 NMFS has been following this SWRCB process for many years and
Comment noted. Alternative 1 was not selected for the reasons
believes Alternative 1 in the proposed Desai Policy best avoids and
provided in Section 12.2 of the Staff Report with SED.
minimizes impacts to NMFS trust resources. Alternative 1, which requires
the use of subsurface intakes for water supply, would result in reduced
impacts to NMFS trust resources from facility operations due to the
elimination of entrainment and impingement impacts. There may be
increased construction impacts due to subsurface intake development,
compared with installation of wedgewire screens or alternative surface
water intake structures allowed under Alternative 2. These potential
construction impacts may be offset through the required mitigation under
Alternative 1. Alternative 1 provides a greater assurance of minimized
long term impacts to NMFS trust resources. NMFS anticipates
commenting on these facilities individually as they go through permitting
processes.
27.2 Alternative 2 may adequately address impacts to NMFS trust resources if
some minor adjustments were incorporated into this alternative.
Specifically, NMFS recommends 0.33 fps as a maximum through-screen
velocity in order to minimize potential entrainment and impingement
impacts. Currently, Alternative 2 allows for the use of screened surface
water intakes operated at intake velocities not to exceed 0.5 feet per
second (fps) and with slot opening sizes between 0.5 and 1 mm.
Alternative, but equally protective, intake methods may be approved
following site specific evaluations. Although NMFS does not have a
through-screen velocity guidance criteria for non-salmonids in marine

A maximum intake velocity of 0.5 feet per second was selected for the
proposed Desalination Amendment to prevent impingement impacts
against screens because it has been shown to preclude most small fish.
This value is used by the U.S EPA CWA section 316(b) Phase I Rule for
new power plant cooling water intakes and the State Water Board’s
OTC Policy for existing power plant seawater or estuarine water
intakes.
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waters, it is important to note that the approach velocity criteria
(synonymous with through-screen velocity as measured perpendicular to
the screen face) put forward by NMFS for lakes, reservoirs and tidal
areas for fingerling sized (<60mm) salmonids is 0.33 fps. The U.S. Fish
and Wildlife Service has a criteria for Delta smelt of 0.2 fps. These criteria
indicate that the proposed through-screen velocity of 0.5 fps may not be
fully protective of weaker swimming species and life stages.
NMFS reviewed the City of Santa Cruz and Soquel Creek Water District's
Draft Environmental Impact Report for the Proposed Regional Seawater
Desalination Project in July 2013. This project proposed using a
wedgewire screen with a through-screen velocity of 0.33 fps which shows
that more protective screening technologies are available at a
commercial scale. This through-screen velocity was also low enough that
turbulence in the nearshore environment where the intake was deployed
eliminated the need for an air burst or other system to clean material from
the surface of the screen. Therefore, NMFS recommends 0.33 fps as a
maximum through--screen velocity as part of Alternative 2 in order to
minimize potential entrainment and impingement impacts.
27.3 During review NMFS noted that the monitoring requirements under
Please see response to comment 15.48.
section III.L.2.d.(1).(c).iii [of the proposed Desalination Amendment] did
not include the requirement to use a 200 micron mesh or smaller net to
provide a broader characterization of impacted organisms as is required
under section III.L.2.e.(1).(a). NMFS requests that this 200 micron mesh
net requirement be applied uniformly throughout the Desal policy where
monitoring is required.
27.4 NMFS notes that the SWRCB's expert panel analyzed data and pilot
Please see response to comment 15.4.
projects in its March 14, 2012 Expert Review Panel on Intakes: Final
Report, as referenced repeatedly in the draft Desal Policy. The data
compiled in that report (See appendix 3, Table 1 for example) clearly
shows that a slot opening size no greater than 0.5mm is necessary to
minimize the entrainment of fish eggs and larvae of many different
species including several important commercial species managed under
the MSA such northern anchovy, Dover sole, English sole, and
sanddabs. Species of recreational importance that would experience a
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greater impact from a 1.0mm slot opening include California halibut,
queenfish, California sheephead and various croakers and turbots. In
addition, a slot size opening of 0.5mm would not prevent the entrainment
of abalone larvae, which are typically smaller than this during their pelagic
phases. However, careful siting of an intake may be able to eliminate or
minimize impacts to ESA listed abalone species on an individual project.
27.5 NMFS supports the requirement under both Alternative 1 and 2 to
determine mitigation requirements to offset remaining impacts by using
the Area Production Foregone methodology. NMFS requests the
opportunity to review and give input to these draft mitigation proposals so
that we may highlight opportunities that may be of particular importance
to the management of the Nation's living marine resources.

Comment appreciated and noted. Marine Life Mortality Reports and
mitigation proposals will be reviewed by regional water board staff.
State Water Board staff who will consult with state and federal agencies
involved in the permitting of a facility and agencies that condition
approval of the project and require mitigation, as proposed in chapters
III.L.2.a.(4) and III.L.2.e.(3)(c).

27.6 In addition, NMFS fully supports the following aspects of both
Alternatives 1 and 2:

Comment is appreciated and noted.

- The Monitoring and Reporting Requirements
- The restriction against placing a desalination facility within a Marine
Protected Area or a State Water Quality Protection Area, or where a
facility may impact these areas.
- The requirement that salinity increases be restricted to less than 2 parts
per thousand over background conditions at a distance of greater than
100 meters from the discharge point.
27.7 As desalinated water becomes an increasingly important component of The comment is appreciated and noted.
California's water supply, it is important that its potential impacts be
minimized to the maximum extent practicable and any remaining impacts
be fully mitigated. NMFS believes Alternative 1 of the Desal Policy should
achieve this standard and Alternative 2 may also accomplish this with the
incorporation of our recommended changes.
#28 William Bourcier, Ph.D., General Public
28.1 The analysis of the potential adverse environmental effect of greenhouse
gases (GHG) emissions at section 12.1.7 [of the Staff Report with SED]
fails to identify the effect of release of GHG from subsurface feed waters.
Likewise, the alternatives analysis at section 12.4.4 fails to recognize the

The commenter is correct in that the Staff Report with SED did not
analyze the potential effect of greenhouse gas (GHG) emissions due to
the use of subsurface intakes. Upon review, however, there are no
potentially significant effects from GHG emissions resulting from the
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subsurface intakes versus desalination facilities using open ocean
intakes.
The amount of carbon dioxide contained in subsurface waters is much
higher than surface water. When subsurface water is exposed to the
atmosphere, the elevated level of carbon dioxide and, depending on the
location of the subsurface waters methane gas, is discharged into the
atmosphere. This is true in general for all pumped subsurface waters.
The release of carbon dioxide and methane is therefore of concern in the
siting of sea water intakes given the very large volumes of water being
considered.

28.2 Macpherson (Chemical Geology, 2009; 264:328-336) estimates that
globally this C02 flux from pumping subsurface waters is about equal to
the sum of all volcanic C02 release. Macpherson did not consider release
from desalination plants in his assessment. However, one can estimate
the flux of carbon dioxide into the atmosphere from desalination of sea
water obtained from the subsurface. If we assume a typical carbon
dioxide partial pressure of 0.1 bars in the subsurface, we can calculate
that upon equilibration of the fluid with the atmosphere, one cubic meter
of fluid will release about 1.5 kilograms of C02. For a 50 MGD sea water
desalination plant this corresponds to about 200,000 tonnes per year of
released C02- C02 that is basically pumped from the subsurface into the
atmosphere as a result of the operation of the desalination facility. In
addition, subsurface fluids often contain significant methane
concentrations which would also be released into the atmosphere.

Response
use of subsurface intakes. The use of infiltration galleries will withdraw
seawater directly from the ocean. The other diversion methods that use
some type of well configuration may encounter “old marine
groundwater”, but this water would be replaced by ocean water within a
year and only “new” ocean water would be diverted (Municipal Water
District of Orange County, 2014). (See also response to comment 28.2)

We are unable to replicate the commenter’s calculations or conclusions.
Global volcanic CO2 emissions are estimated to range from 0.15 to
0.26 gigaton per year, whereas anthropogenic CO2 emissions for 2010
were projected at 35 gigatons (Gerlach, 2011). Volcanic emissions are
less than one percent of anthropogenic CO2 emissions.
The estimated CO2 release from a 50 MGD desalination plant of
200,000 T/y appears to be excessive. Our estimate using the
commenter’s assumptions is 104,000 T/y, which is still high and greater
than the estimated CO2 emissions from plant operation (80,000-90,000
T/y). Macpherson (2009) states that pCO2 (partial pressure of carbon
dioxide) is highly dependent on pH. She presented multiple modelling
results based on chemical-speciation of five water types. The highest
CO2 production estimate for all of the water types was 1.47 mmol/L.
This value translates into an estimated CO2 emission from groundwater
of 1,220 T/y for a 50 MGD facility, less than two percent of the CO2
emissions from plant operations. This is within the estimate of the
amount of potential greenhouse gas reduction from reduction in
pretreatment power requirements as discussed in 12.4.4 Alternative 1.
Therefore this impact is considered less than significant.

28.3 In contrast, sea water is generally near saturation with carbon dioxide so Comment noted. See response to comment 28.1.
there is no significant carbon dioxide release that would occur from a
desalination facility using an open ocean intake.
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28.4 The SWRCB should consider the potential adverse environmental effect See responses to comments 28.1 and 28.2.
of GHG emissions from the operation of desalination facilities utilizing
subsurface feed waters. The SWRCB should also compare the relative
amount of potential GHG emissions from desalination facilities using
surface water intakes versus desalination facilities using open ocean
intakes.
#29 Rich Nagel, West Basin Municipal Water District
29.1 Wedge Wire Screen Slot Size Recommendation

Comment noted. For additional information on screen slot size, please
see response to comment 15.4.

While a 0.5mm slot size and 2.00mm slot size were tested, a 1.00mm slot
size was also tested for approximately 12 months with no substantial
fouling. While the 1.00mm slot sized screen saw positive operation, West
Basin would still like to point out there is still no single full scale
application of a 1.00mm slot sized screen for ocean water and it may be
premature to set a state wide singular slot size due to site and marine
variability.
West Basin’s recommendation for Board consideration:
Project proponents may use a slot size no less than a 1.00mm for a
marine intake.
29.2 Impact Reduction Credit for Wedge Wire Screens (head capsule)

To address mitigation credit for the use of intake screens, the following
provision was added to chapter III.L.2.e.(1)(a) of the proposed
West Basin agrees with the Board’s recommendation to utilize a wedge Desalination Amendment:
wire screen as a means to prevent entrainment of mature larvae and
“The regional water board may apply a one percent reduction to
juvenile fish. However, in the Draft OPA there is no credit for the reduction
the APF* acreage calculated in the Marine Life Mortality Report
in entrainment that a wedge wire screen provides. The Empirical
to account for the entrainment reduction when using a 1.0 mm
Transport Model (ETM) is recommended to calculate total entrainment
slot size screen.”
impacts, yet the method utilizes the assumption a project has an open
intake and could entrain more and larger organisms. Placing a screen on
an open intake pipe would greatly reduce entrainment and limit the
This provision was added based on the conclusions in the Expert
impacts to juvenile larvae that are not likely to survive to become a
Review Panel report. (Foster et al. 2013) Subsurface intakes do not
reproductive adult based on natural marine life mortality. This protection impinge or entrain marine life and consequently do not require
of larger and more organisms should receive a credit in the ETM as a
mitigation for operational-related mortality; however, they may not be
form of a wedge wire screen slot size reduction based on head capsule feasible at all locations. Screens with small slot sizes (0.5 to 1.0 mm)
size.
can be installed at open seawater intakes to reduce entrainment of adult
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The head capsule size reduction would be calculated using the growth
tables that can be found for the majority of living organisms in the ocean.
This credit assume the most conservative case that every larvae with a
head capsule size narrower than the slot size of the screen would be
entrained and any larvae with a head capsule size larger than the slot
size would be protected. Attached in Exhibit B is a study done for Morro
Bay Power Plant by Tenera on the head capsule sizes for all the species
susceptible to entrainment at the power plant. This type of report would
be completed and compared to the 12 month entrainment study to be
done at the project location to determine quantities of larvae that would
be entrained based on their head capsule sizes.

Response
organisms and larger larvae. Smaller organisms like phytoplankton will
still be entrained even if screens with very small (<0.5 mm) slot sizes
are used. These small organisms are a critical component of the marine
ecosystem because they form the base of the marine food web.
Per Water Code section 13142.5(b), an owner or operator will be
required to mitigate for any entrainment mortality that occurs at a
screened intake. The Expert Review Panel on mitigation recommended
using the empirical transport model coupled with the area of production
forgone (ETM/APF) method to assess mitigation at desalination
intakes. The ETM/APF model is based on an open pipe or unscreened
intake. The ETM/APF model assumes that the species that are
assessed in the model represent the species that are not assessed,
including organisms that are too small to include in the ETM/APF
model. (Foster et al. 2012 and 2013)

West Basin’s recommendation for Board consideration:
A credit to the ETM for applying a wedge wire screen shall be given
utilizing a) the size of the slot, b) the head capsule size regression tables
and c) the 12 month entrainment study and/or unitize existing data
The Expert Review Panel was asked how to adjust the mitigation
acreage for entrainment reduction devices like screens. The Expert
Review Panel provided a clear method for how to appropriately apply
the entrainment reduction to the APF calculation. Additionally, the
Expert Review Panel reported that while screens can be an effective
tool for reducing entrainment of larger larval organisms, when all
organisms in seawater are considered, screens reduce entrainment
mortality less than one percent. (Foster et al. 2012 and 2013)

The method used to calculate the mitigation credit can dramatically
affect the mitigation credit as can the size of organisms included in the
calculation. Figure 18.8-1 below demonstrates how the entrainment
credit can change depending on the size of organisms included in the
calculation. In this example, if the mitigation credit study evaluates
organisms larger than 10 mm, entrainment is reduced by 100 percent. If
the study evaluates organisms larger than 1.0 mm, on entrainment is
reduced by 9 percent. But entrainment is reduced by only one percent
for organisms 1 to 10 mm, meaning 99 percent are entrained. In this
example, entrainment of all forms of marine life is reduced by 1.1
percent using a 1.0 mm slot size screen.
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The ETM/APF study in the proposed Desalination Amendment only
requires the analysis of organisms 0.3 mm and larger. As the example
above illustrates, organisms smaller than 0.3 mm should be factored in
to the entrainment reduction calculation; however, the proposed
Desalination Amendment does not require an owner or operator to
sample organisms smaller than 0.3 mm. In order to adequately assess
entrainment, an owner or operator would be required to do additional
studies to measure entrainment of organisms smaller than 0.3 mm.
Mitigation models are complicated and costly enough without having to
do additional studies and calculations to determine and apply a
mitigation credit.
In 2013, West Basin Municipal Water District submitted a report to the
State Water Board called “Entrainment: Intake Entrainment 5 Step
Calculation.” The mitigation assessment method described in the report
used a “whole-life cycle” approach and head capsule entrainment
modeling data (to factor in the entrainment reduction from the screens)
to come up with an entrainment ratio which they then applied to the
acres required for mitigation. The State Water Board asked the Expert
Review Panel to review West Basin’s mitigation credit method and their
comments are in Appendix 4 of the Final Report for Desalination Plant
Entrainment Impacts and Mitigation
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination/d
ocs/erp_final.pdf).
In their review, the Expert Review Panel stated, “There are a number of
questions/issues that need to be addressed prior to a substantive
assessment of WBMWD (2013).” Some of the conclusions and
assumptions in WBMWD’s report were not adequately explained and
their mitigation assessment method incorrectly applied the “credit” they
calculated to the mitigation model, which significantly reduced the acres
required for mitigation.
The proposed Desalination Amendment was revised to include the one
percent credit based on the Expert Review Panel’s conclusions.
Including the one percent credit in the proposed Desalination
Amendment prevents an owner or operator from having to perform
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additional studies and also prevents the risk of inadequate mitigation
resulting from either the use of an inappropriate mitigation assessment
model or an incorrect calculation in the ETM/APF model. This is also
prevents the regional water boards for having to expend additional
resources to review and approve the additional studies.

29.3 Impact Reduction Credit for Wedge Wire Screens (in-situ)

Please see response to comment 29.2.

West Basin has proposed the entrainment credit method in number 2
based on empirical and the entrainment study data for the site. The
previous credit assumes a conservative reduction based on head
capsule size and quantities of larvae present. It is assumed in the marine
environment not every larvae that is in the vicinity of the screen will be
entrained because not every larvae will move head first into the screen.
This has been documented in West Basin’s Intake Effects Assessment
Study after evaluating numerous hours of night footage to identify
impingement.
To prove this state a special wedge wire screen efficiency study can be
performed by placing a wedge wire screen and a simulated open intake
side by side in a high density larval area to sample. This sampling would
show the difference in entrainment between a screen intake and an open
intake. This method works best because the current ETM assesses
entrainment impacts based on an open pipe and this type of sampling
would identify the true entrainment reduction.
West Basin’s recommendation for Board consideration: A credit to the
ETM for applying a wedge wire screen shall be given based on a wedge
wire screen efficiency study that quantifies the difference in entrainment
between a wedge wire screen and an open intake.
29.4 Use Time of Travel to Quantify Total Impacted Habitat

At the August 6th public workshop and August 19th public hearing,
West Basin proposed an alternative method for assessing intake
West Basin acknowledges the importance of protecting Marine
entrainment, one that involves using Coastal Ocean Dynamics
Protected Areas (MPAs) and mitigating for a project’s total impacts. The Application Radar (CODAR) technology. However, West Basin has not
current OPA does not provide guidance on calculating the mitigation and provided enough information to adequately analyze this mitigation
how to determine a project’s location to MPAs. To calculate the mitigation assessment method. CODAR is a way of mapping surface currents in
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necessary for a project the ETM will be calculated and then translated
into Area of Production Forgone (APF) for habitat restoration though a
mitigation project or a fee. When calculating the APF the local habitat
must be surveyed to determine total available habitat the entrained
species could have originated from.

the ocean and has been used by oil spill response teams and
search-and-rescue operations. It can also be used to understand ocean
current conditions that may influence juvenile salmon populations and
to estimate larval dispersal from Marine Protected Areas. There are
only a few studies that have used CODAR to look at larval dispersal.
(Harlan et al. 2010) At least one of the comment letters we received
When a project applies a wedge wire screen the species entrained are expressed concerns with using the CODAR method as a mitigation
smaller, due to larger head capsule sizes not being able to be entrained assessment tool because they had not seen any data regarding the
in small slot sizes and therefore they are younger in age. By applying a accuracy of this method, and CODAR is not available everywhere in
wedge wire screen the days a marine organism is able to be entrained California. Another concern with using the CODAR method is how the
until it grows larger than the slot size is significantly decreased. This
estimated number of species entrained would be converted into acres
would also limit how far a larva can travel to the intake while it is still in an of habitat to mitigate.
entrainable state and how far away the larva’s habitat can be to still be
impacted by the proposed project.
A primary benefit of the ETM/APF model is that it provides mitigation for
all species in the ecosystem by restoring acres of habitat. In addition to
To quantify total impacted habitat a similar to the linear regression tables the Expert Review Panel’s recommendation of the ETM/APF method,
in Exhibit B can be developed based on the growth rates of specific
the State Water Board subjected the proposed Desalination
organisms. This would provide the number of days it would take the
Amendment to a peer review process where peer reviewers were
organism to reach a head capsule size larger than the slot size and
specifically asked to determine if the ETM/APF method can effectively
therefore in an unentrainable state. This number of days can then be
calculate the mitigation area for a facility’s intakes. Dr. E. Eric Adams of
partnered with CODAR systems that exist along the coast of California the Massachusetts Institute of Technology, Dr. Bronwyn Gillanders of
that mark all the currents and flow directions of the ocean to determine the University of Adelaide, and Dr. Nathan Knott of the University of
how far a larvae can travel in the set number of days they are entrainable. Wollongong supported the use of the ETM/APF method, and none of
This calculation will determine how far a larva can travel from any habitat the peer reviewers suggested using another mitigation assessment
to be entrainable. This distance would then encompass any habitat that method.
would need to be plugged into the AFP calculation for total mitigation.
This distance can also be used to determine how long reaching a
At this time, there is not enough information to support including
project’s entrainment impacts could be and how close they are to MPAs. WBMWD’s CODAR method as a mitigation assessment option or other
mitigation assessment methods in the proposed Desalination
West Basin’s recommendation for Board consideration:
Amendment. CODAR and other mitigation assessment methods could
Allow project proponents to utilize head capsule size growth tables to
potentially be used in the future if adequately developed and reviewed
determine the number of days entrainable and apply that to local CODAR and approved by experts in the field.
data to quantify total impacted habitat to be utilized in the AFP
Staff included the following optional additional language in the final draft
of the proposed Desalination Amendment language for the State Water
Board members to consider:
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“OPTIONAL LANGUAGE ADDITION to Chapter III.L.2.d.e.(1):
(1) Marine Life Mortality Report. The owner or operator of a facility
shall submit a report to the regional water board projecting
estimating the marine life mortality resulting from construction and
operation of the facility after implementation of the facility’s required
site, design, and technology measures.
(a) For operational mortality related to intakes, the report shall
include a detailed entrainment study. The entrainment study
period shall be at least 36 12 consecutive months and sampling
shall be designed to account for variation in oceanographic
conditions and larval abundance and diversity such that
abundance estimates are reasonably accurate. At their
discretion, the regional water boards may permit the use of
existing entrainment data from the facility to meet this
requirement. Samples must be collected using a mesh size no
larger than 335 microns and individuals collected shall be
identified to the lowest taxonomical level practicable.
Additional samples shall also be collected using a 200 micron
mesh to provide a broader characterization of other entrained
organisms. The ETM/APF analysis* shall be representative of
the entrained species collected using the 335 micron net. The
APF* shall be calculated using a one-sided, upper 90 95
percent confidence levelbound for the 95th percentile of the
APF distribution. [OPTIONAL LANGUAGE ADDITION: An
owner or operator may use an alternative mitigation
assessment method if the method assesses intake and
mortality of all forms of marine life* and can be used to
determine the number of mitigation acres needed to fully
mitigate for the impacts. The method must be peer reviewed
by a neutral third party expert review panel and then approved
by the regional water board in consultation with the State Water
Board staff.] An owner or operator with subsurface* intakes* is
not required to do an ETM/APF analysis* for their intakes and is
not required to mitigate for intake-related operational mortality.
The regional water board may apply a one percent reduction to
the APF* acreage calculated in the Marine Life Mortality Report
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to account for the entrainment reduction when using a 1.0 mm
slot size screen. “

29.5 Habitat Credit

Please see response to comment 15.9

West Basin would like to note that it has been stated that all habitats do
not have the same productivity of marine life. This can best be proven by
looking at the production of sandy bottom habitat and comparing it the
production of other established habitats such as rocky reef, estuarine and
kelp bed habitats. The other listed habitats have the potential to be
significantly more productive than the sandy bottom and therefore should
receive a credit as such. This was established by the California Coastal
Commission for the Carlsbad Desalination Project in Carlsbad, CA. Their
project received a credit of 10:1 for sandy bottom habitat for mitigation
purposes. West Basin believes this value should be assessed and
proposed by the project proponent with the assistance of expert marine
biologists.
West Basin’s recommendation for Board consideration:
Allow a project proponent to propose a habitat credit for different habitat
production types in the project’s local area.
29.6 ETM-APF Sample Calculation

Appendix E of the Staff Report with SED includes example calculations
of ETM and APF for power plants in California. These sampling
West Basin acknowledges and agrees with the Staff recommendation of considerations, recommendations, and methods can be applied to
utilizing the ETM and APF calculation for determining total intake
estimating entrainment at desalination facilities using surface water
impacts. In the Draft OPA a sample calculation was not provided and
intakes. Response to comment 21.90 includes an example of how to
some of the stipulations regarding the 90% confidence interval were not apply the one-sided upper 95 (formerly 90) percent confidence bound
clear. West Basin would like to request a sample mitigation calculation for for the 95th percentile of the APF distribution. Using Data Set 2 from the
all project proponents to follow.
example provided in response to comment 21.90, it was determined the
total mitigation acreage for intake-related impacts was 88 acres (95
West Basin’s recommendation for Board consideration:
percent confidence level).
Provide a sample calculation for industry guidance and comment.
Table 15.9-1 below includes an example of how mitigation ratios can be
applied for the different impacts (intake, construction, and discharge)
and habitat types. The example incorporates the APF from Data Set 2 in
response to comment 21.90 as well as including example acres of
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disturbed area for construction and discharges. In the table below,
Column A includes the mitigation assessment method that will be used
to determine the number of acres to mitigate. Column B is the number of
acres initially calculated for mitigation using the assessment method in
Column A. For intake-impacts, the number of acres to mitigate (as
determined by APF) will be broken down based on the habitat the
impacted species utilize and is listed in Column C. In this example, 10
percent of the entrained species inhabited rocky reefs, 5 percent
surfgrass beds, 15 percent inhabited estuarine habitat, and 70 percent
live in open coastal nearshore waters. Column D breaks down the
numbers of acres to be mitigated per habitat type before consideration
of a mitigation ratio. Column E includes an example mitigation ratio
based on habitat type. Please note that these mitigation ratios are for
example purposes only. The actual mitigation ratios per chapter
III.L.2.e.(3)(b). Column F includes the number of acres to mitigate after
applying the mitigation ratio. Column G includes whether the mitigation
acres in Column F will be in-kind or out-of-kind.

29.7 Mitigation Fee Calculation
West Basin agrees with the OPA’s draft recommendation of utilizing the
ETM-APF methodology for calculating mitigation; however how to reach
the final mitigation fee is still unclear. When calculating the APF a value
needs to be placed on the impacted habitats and West Basin believes the
project proponent would make this recommendation. The project
proponent would be responsible for hiring a resource economist to
determine a $/acre value for the habitat(s) impacted. This value would
then be plugged into the APF calculation to help determine the final
mitigation fee to be paid.
West Basin’s recommendation for Board consideration:
Allow a project proponent to hire a resource economist to determine a
$/acre value of the habitat(s) impacted by the project. This value would
then be utilized in the APF calculation for total facility mitigation.

The proposed Desalination Amendment requires an owner or operator
to complete the Marine Life Mortality Report that would include an
assessment of acres of impacted habitat. An owner or operator electing
to complete Mitigation Option 2 (chapter III.L.2.e.(4)) would then pay on
a per-acre of impacted habitat basis. Nothing in chapter III.L.2.e.(4)
prevents an owner or operator from hiring a resource economist to
determine a dollar per acre value for the impacted habitat(s). However,
if an owner or operator would like to pursue hiring a resource
economist, chapter III.L.2.a.(1) applies, which states that, “All studies
and models are subject to the approval of the regional water board in
consultation with State Water Board staff. The regional water board
may require an owner or operator to hire a neutral third party entity to
review studies and models and make recommendations to the regional
water board.” This would include any studies done by a resource
economist. Additionally, the regional water board could require that the
resource economist be a neutral third party entity.

#30 Stephen Keese, Effluent Free Desalination
30.1 The Final Amendment state that the goal is to end all brine discharges of Water Code section 13142.5(b) requires that the best available site,
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any sort. It could state that the smaller the discharge of RO effluent into design, technology, and mitigation measures feasible shall be used to
the ocean the better, or the higher the percentage of the produced water minimize the intake and mortality of all forms of marine life. No
the better.
discharge to the ocean is preferred; however, it is important to
recognize that the term “best available technology” is not used as
equivalent to any specific standards set forth in the Clean Water Act for
best available technology. A zero discharge facility would not require
any type of outfall or associated pipeline and as a result would be
exempt from implementing the requirements pertaining to the discharge
of brine. Furthermore, the proposed Desalination Amendment
recognizes that there are site-specific variables that will influence the
best available site, design, technology, and mitigation measures
feasible for each desalination facility. Consequently, the proposed
Desalination Amendment provides flexibility for discharge options
because a “no discharge” option may be infeasible for some facilities.
More information on “no brine discharge” technologies is needed before
it can be included in the proposed Desalination Amendment. However,
sections 2 and 8.6 of the Staff Report with SED were revised to include
references to future innovations in desalination technology that may
result in a significant reduction or elimination of brine discharges.
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Figure 8.1-1. Three brackish groundwater desalination facilities with different source water and brine salinities measured in parts per
thousand (ppt). Facility A produces a positively buoyant “brine” plume that would not affect the benthic marine environment. Facilities B
and C would form dense, negatively buoyant plumes that could negatively affect the benthic marine environment if not properly
discharged.
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Table 9.31-1. Estimated percentage reductions (standard errors in parentheses) in mortality (relative to an open intake) to the
population surviving past the size where they would be subject to entrainment,1 based on probabilities of screen entrainment for larvae
from seven taxonomic categories of fishes measured during DCPP entrainment studies conducted October 1996 through June 1999.
Mortality adjusted from estimates in Table 4 (Tenera 2013a) based on length range of larvae measured from the studies, except for
anchovies.

1 - Extrapolated to the size at which the larvae are no longer susceptible to entrainment
(estimated to be 20–25 mm [0.98 in] for this analysis). Not the reduction in adult equivalents.
2 - 25 mm monkeyface prickleback in Table 7 not included as the length distribution shows the
data point as an outlier.
* - Percentage reductions are the same as the values in Table 4.
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Figure 15.9-1. Marine inhabitants of an estuarine environment compared to a soft-bottom open coastal environment. Biological
productivity can be compared using biomass, which is the weight of all of the organisms in a given area. In this example, the estuarine
habitat is four times more productive than the soft-bottom open coastal habitat. (also associated with response to comment 29.6)
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Table 15.9-1. Example mitigation calculation and how mitigation ratios could be applied.
(also associated with response to comment 29.6)
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15.20-1. An aerial view of the offshore environment at the Carlsbad Desalination Project. The proposed location of the multiport
diffusers is in black, the kelp beds are highlighted in red, and the green polygons are environmentally superior locations to site the
diffuser array based on the location of the kelp beds alone.
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Figure 18.8-1. Example entrainment data for a 1.0 mm slot size screen divided up by size class. The pyramid on the left illustrates that
the relative abundance of organism in the marine system. Small eggs and plankton are the most abundant in the water column and
most susceptible to entrainment. In this example, all organisms smaller than 1.0 mm are entrained through a 1.0 mm slot size screen.
99 percent of organisms 1 to 10 mm are entrained through a 1.0 mm slot size screen. But the screen is effective at preventing
entrainment for organisms larger than 10 mm. This example illustrates the importance of considering all size classes when determining
the efficacy of a 1.0 mm screen or alternative screening technology. An analysis of entrainment reduction for organisms larger than 10
mm would determine the 1.0 mm screen is 100 percent effective at reducing entrainment, even though total entrainment is reduced by
a mere 1.1 percent using a 1.0 mm slot size screen. (also associated with response to comment 29.2)
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Table 21.90-1. Data Set 1 includes the area of production forgone data for Species 1 to 10. The average APF is included along with the
80th, 90th, and 95th percent confidence levels using the one-sided upper confidence bound.
Species
APF
Species 1
30
Species 2
90
Species 3
140
Species 4
55
Species 5
50
Species 6
110
Species 7
86
Species 8
68
Species 9
122
Species 10
23
50th Percentile Confidence Level = Average APF

77.4 Acres

80th Percentile Confidence Level = Average APF + 10.4 acres

87.8 Acres

90th Percentile Confidence Level = Average APF + 15.8 acres

93.2 Acres

th

95 Percentile Confidence Level = Average APF + 20.3 acres

97.7 Acres
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Figure 21.90-1: Visualization of the confidence interval data from Data Set 1. The observed data are plotted along the x axis. The
average APF is included along with the 80th, 90th, and 95th percent confidence levels using the one-sided upper confidence bound. The
circles to the right of the triangles show the acres required to mitigate once the upper bound confidence interval is applied.
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Table 21.90-2: Data Set 2 includes the area of production forgone data for Species 1 to 20. The average APF is included along with the
80th, 90th, and 95th percent confidence levels using the one-sided upper confidence bound.
Species
APF
Species 1
30
Species 2
90
Species 3
140
Species 4
55
Species 5
50
Species 6
110
Species 7
86
Species 8
68
Species 9
122
Species 10
23
Species 11
94
Species 12
99
Species 13
96
Species 14
79
Species 15
91
Species 16
80
Species 17
68
Species 18
55
Species 19
49
Species 20
54
50th percentile Confidence Level = Average APF

77.0 Acres

80th percentile Confidence Level = Average APF + 5.6 acres

82.6 Acres

90th percentile Confidence Level = Average APF + 8.6 acres

85.5 Acres

th

95 percentile Confidence Level = Average APF + 11.0 acres

87.9 Acres
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Figure 21.90-2. Visualization of the confidence interval data from Data Set 2. The observed data are plotted along the x axis. The
average APF is included along with the 80th, 90th, and 95th percent confidence levels using the one-sided upper confidence bound.
The circles to the right of the squares show the acres required to mitigate once the upper bound confidence interval is applied.
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1. Ben R. Hodges, Ph.D. (BRH)
Summary
The starting point for this review are the conclusions in the “Description of Scientific Conclusions
to be Addressed by Peer Reviewers,” which are:
1. A receiving water salinity limit of two parts per thousand (ppt) above natural background
salinity is protective of marine communities and beneficial uses.
2. A subsurface seawater intake will minimize impingement and entrainment of marine life.
3. A 0.5 mm, 0.75 mm, 1.0 mm, or other slot sized screens installed on surface water intake
pipes reduces entrainment.
4. Multiport diffusers and commingling brine with other effluents can dilute brine discharge and
provide protection to aquatic life.
5. The Area Production Forgone (APF) method using an Empirical Transport Model (ETM) can
effectively calculate the mitigation area for a facility’s intakes.
I have reviewed these as commensurate with my expertise. I have significant concerns over the
validity of Conclusion 1 due to far field effects on dissolved oxygen with a negatively-buoyant
plume. I believe Conclusion 1 needs to be reconsidered and its implementation in the WQCP
requires significant revision. Conclusion 2 is true and does not engender any significant
comments. Conclusion 3 is true, but it is not clear that specifying a mesh size is the best
approach for regulation in an area that is still undergoing technological advances – particularly
since the mesh has consequences for energy costs. It might be better to specify required
maximum entrainment limits and a test system for new technologies. Conclusion 4 is wellfounded, but its implementation in the WQCP raises some concerns for comingling systems that
are not well balanced or when the comingling water is shut down. The concerns raised in
Conclusion 1 apply to Conclusion 4 to the extent that a negatively-buoyant plume is developed.
I do not have the expertise to make any comments on Conclusion 5. Specific details are
provided in the sections below.
COMMENT BRH1
Comments on Conclusion 1 and its implementation in the WQCP
My opinion Conclusion 1, as written – “two parts per thousand (ppt) above natural background
salinity is protective” – is not supported by the state-of-the-science, which merely indicates 2 ppt
might be adequate for some brine discharges. Comprehensive in situ experiments to analyze
benthic ecosystem functioning under a weak far-field salinity plume have not been conducted.
Because such a plume can cause reduction in dissolved oxygen (DO) levels, the present stateof-the-science cannot support a clear near-field salinity limit that is protective in any absolute
sense. Furthermore, the proposed changes to the Water Quality Control Plan (WQCP) reflect
the assumption that 2 ppt is protective, which could allow brine discharges to cause significant
ecological harm. Finally, the monitoring required in the WQCP is inadequate to detect some
forms of ecological harm in the far field.

Ben R. Hodges, Ph.D.

University of Texas at Austin
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RESPONSE TO BRH1
With regard to salinity, studies reviewed by the Expert Review Panel on Impacts and
Effects of Brine Discharges (ERP I) described in the report titled “Management of Brine
Discharges to Coastal Waters Recommendations of a Science Advisory Panel” SCCWRP
Technical Report 694, March 2012
(http://www.waterboards.ca.gov/water_issues/programs/ocean/desalination/docs/dpr.pdf)
coupled with the Hyper‐Salinity Toxicity Thresholds for Nine California Ocean Plan
Toxicity Test Protocols performed by the University of California, Davis
(http://www.waterboards.ca.gov/water_issues/programs/ocean/desalination/docs/saltoxfr
08012.pdf) suggest that 2 ppts would protect most organisms from salinity related
effects. Note that a desalination facility would also have to meet all existing applicable
requirements of the California Ocean Plan (Ocean Plan) in addition to those proposed in
this amendment. The Ocean Plan includes a narrative objective that prevents
degradation of marine communities and as a result, any change to biological
communities caused by a brine plume outside the brine mixing zone will represent a
violation of this narrative objective. In regards to hypoxia, chapters III.L.2.c (4) and
III.L.4.a of the proposed Desalination Amendment were amended to address this
comment by adding the requirement to consider the effects of hypoxia in the design and
to monitor for potential impacts associated with hypoxia. Associated monitoring would
consist of dissolved oxygen and benthic community health.
COMMENT BRH2
Overview of problems
Conclusion 1 is too broadly stated, and as such is simply is not supported by the present stateof-the-science or by the Jenkins et al (2012) report of the Science Advisory Panel on
Management of Brine Discharges to Coastal Waters. Indeed, Jenkins et al (2012) does not
make the sweeping statement that such a limit “is protective,” but instead provides a number of
caveats as to the design and placement of discharges that is necessary for protection. Their
conclusion would be better condensed as A receiving water salinity limit of two parts per
thousand (ppt) above natural background salinity should be protective of marine communities
and beneficial uses for a well-designed and well-placed brine discharge. The differences
between the statement “is protective” and the caveats above are important because: (1)
California often plays the role of first regulator or as an exemplar for critical environmental
issues, and a broad misstatement of what is protective could have long-term consequences
throughout the nation and the world; (2) the proposed changes to the California WQCP should
specifically address the caveats in the design and siting of the brine discharge rather than
assuming that 2 ppt is protective for all cases. Changing Conclusion 1 to reflect the caveats
discussed in Jenkins et al (2012) will require rethinking the approach for approval and
monitoring of negatively-buoyant brine discharges. Whether or not a brine plume can cause
hypoxia at the sediment-water interface in the plume far field should be evaluated in brine
disposal design, siting, and monitoring program.
RESPONSE TO BRH2
The proposed Desalination Amendment requires that an owner or operator site and
Ben R. Hodges, Ph.D.

University of Texas at Austin
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design the facility’s intake and outfalls structures to maximize dilution and minimize
impacts to all forms of marine life as described in chapter III.L.2. a, b, and c of the
proposed Desalination Amendment. The proposed Desalination Amendment does not
rely singularly on the receiving water limit but rather employs the receiving water limit as
a backstop. A properly designed facility employing a diffuser could meet the receiving
water limit with little chance of exceeding the limit. As described in response to
comment BRH1, both the review described in the report titled “Management of Brine
Discharges to Coastal Waters Recommendations of a Science Advisory Panel” and the
Hyper‐Salinity Toxicity Thresholds for Nine California Ocean Plan Toxicity Test Protocols
described above suggest that 2 ppt would protect most organisms from salinity related
effects. As described in Section 8.7.1 of the Staff Report with SED, this study evaluated
the nine species through multiple endpoints including growth reproduction and
mortality.
Furthermore, the Ocean Plan already includes a biological narrative objective that
prevents degradation of marine communities and requires all dischargers to monitor the
health of the benthic community in response. Many species making up the benthic
community are relatively sessile and as a result cannot escape to better or un-impacted
habitats. Any impact cause by the discharge outside the zone of initial dilution or brine
mixing zone will be considered a permit violation. It is important to consider the
variability of salinity in receiving waters; Section 8.7.2 of the Staff Report describes the
variability of ocean salinity and presents graphs illustrating temporal variability in one
northern California site (Crescent City) and one southern California (Huntington Beach)
over a period of twenty years. This variability ranged from 35.6 to 13.6 ppt off Crescent
City and from 31.06 ppt to 34.3 ppt off Huntington Beach which suggests that salinity is
not constant and that many organisms have some ability for osmoregulation. In regards
to the last comment requesting consideration of impacts associated with hypoxia please
see response to comment BRH1.
COMMENT BRH3
Elaboration: Is 2 ppt proven protective? Why not?
From an engineering standpoint, the 2 ppt threshold seems both reasonable and achievable.
From a laboratory standpoint, the 2 ppt threshold appears to prevent sever toxic effects of
salinity. However, convincing field monitoring of existing brine discharges to prove a 2 ppt
threshold “is protective” simply do not exist. Jenkins et al (2012) recommends the use of 5% of
natural salinity variation – or about 1.7 ppt for coastal water – based on a thorough review of the
state-of-the-science. However, they note that the state-of-the-science is actually rather sketchy
and incomplete. The best that can be said is that a 2 ppt threshold appears satisfactory from a
toxicity viewpoint, but that cannot be taken to imply a threshold that is protective of an
ecosystem. The underlying problem is that salinity, unlike low-concentration dissolved toxics
(such as metals), affects the local flow field by stratification, which reduces mixing and can lead
to reduced dissolved oxygen (DO) levels in the benthic layer, with the follow on effect of
stressing the ecosystem. Thus, the regulatory methods that are typically used to evaluate
Ben R. Hodges, Ph.D.
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effects of dissolved toxics must be supplemented by approaches that consider the physical
salinity effects on the local flow field and stratification, as well as how stratification and sediment
oxygen demand (SOD) affect the dissolved oxygen (DO) levels in the plume. A simple salinity
standard without an additional DO or mixing rate standard for negatively buoyant plumes cannot
be considered protective. It should be noted that DO problems have not been observed in
existing brine discharges, but this appears to be because DO has not been routinely monitored
in the far field plume where problems might occur. That is, DO will not likely be a problem in the
near field or regulatory mixing zone where monitoring is typically undertaken. Furthermore,
unlike positively buoyant wastewater discharges, negatively buoyant brine discharges have not
been well studied, and the State of California should carefully consider the relative paucity of
existing research in revising the WQCP so that approvals do not move ahead of the state-ofthe-science.
RESPONSE TO BRH3
The approach used here to evaluate toxicological thresholds for salinity is similar to
those methods used to develop water quality objectives. However, because few data sets
were available, the State Water Board contracted with UC Davis to perform additional
testing and analysis. The proposed Desalination Amendment requires careful
consideration of the siting and design of a facility in order to minimize impacts to marine
life as described in chapters III.L.2. a, b, and c. In addition, chapters III.L.2.c (4) and
III.L.4.a of the proposed Desalination Amendment were amended adding requirement to
consider the effects of hypoxia in the design and to monitor for potential impacts
associated with hypoxia. As described in BRH2, monitoring benthic community health
will be used to ensure that the discharge is not causing impacts to marine life. If
sensitive habitats are located nearby the facility, then the intake and outfall structure
may need to be located further away to ensure these habitats are unaffected.
COMMENT BRH4
What happens to dense plumes beyond the regulatory mixing zone?
Negatively buoyant brine plumes outside the regulatory-defined mixing zone cannot be
assumed to simply disappear without consequences. The assumption that the regulatory mixing
zone approach is adequate appears to be a hold-over from prior regulation of positively-buoyant
plumes. Note that Jenkins et al (2012) goes to some length to explain the effects of negatively
buoyant plumes and considerations that should be included in the regulatory scheme. It does
not appear that their concerns were adequately implemented in the WQCP.
The key difference between a positively buoyant plume at the surface and a negatively buoyant
plume at the bottom is that the former is subject to strong mixing energetics from wind and
breaking waves, where the latter only mixes due to its own movement down the slope. These
differences are reflected in concept of “entrainment.” Active turbulence within the plume itself
will entrain ambient water, hence diluting the difference between the plume and ambient. With
this dilution, DO from the ambient water is mixed with the plume water. For buoyant surface
plumes, the active turbulence from wind and waves ensures rapid entrainment of the ambient
and DO replenishment. In contrast, a dense brine plume has only its bottom-generated (shear)
turbulence to entrain ambient water, so its dilution rate and DO resupply rate are much smaller.
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Furthermore, to the extent that the plume does have entrainment and mixing, this slows the
plume and weakens the entrainment rate. Note that turbulence from the ambient acts as
detrainment – reducing the plume thickness – but has minor impact on entrainment into a
plume. That is, detrainment to the ambient slowly makes the plume thinner, but does not dilute
the plume and hence does not resupply DO through the plume to the sediments. An example
might make this issue clearer. For a dense brine plume, the entrainment rate is a function of the
slope and the salinity difference (e.g. Dallimore et al 2001, Bo Pedersen 1986). For slopes on
the order of 10-3 to 10-4 with small salinity differences the entrainment rate can expected to be
on the order of 10-4 to 10-5. Using the Dallimore et al (2001) approach, 1000 m downstream
from the 2 ppt threshold point in a plume of 1 m thickness the salinity for a steeper slope (10-3)
would be expected to be near ambient –i.e. complete mixing (the plume has fully entrained the
ambient); but the less steep slope 4 (10-4) would only see the salinity increment reduced by
about 10% (0.2 ppt). It follows that the length scale for full mixing of the plume on a 10-4 slope
is on the order of 10 km. For plume velocities on the order 0.01 to 0.1 m/s, the implied transit
time from the 2 ppt threshold to the edge of the plume is 1 to 10 days. During that transit time, if
the sediment oxygen demand (SOD) is greater than the DO replenishment rate due to
entrainment, the plume will slowly lose DO, which can result in hypoxia in the far field of the
plume. Jenkins et al (2012) discusses these effects and refers the reader to Hodges et al (2011)
for further details. Note that close to the regulatory mixing point, with the strongest stratification
of the plume, there will actually be higher DO levels than where the plume stratification is
weaker but the transit time is longer. Thus, modeling and monitoring to the regulatory mixing
point is insufficient. Some combination of modeling and monitoring of far field conditions is
necessary to predict and ensure that far field hypoxia is not an issue for negatively buoyant
plumes. Because of the general characteristics of flow along the California coastline, it is likely
the most desalination plants will not have any trouble preventing development of hypoxia in the
far field plume. However, there are likely to be locations where a poorly sited or poorly designed
discharge could result in an extensive hypoxic far field. Because the science on this issue is
relatively new, it is recommended that California take the lead on developing regulatory
modeling and monitoring strategies that address this issue.
RESPONSE TO BR4
As written, the proposed Desalination Amendment requires that the salinity be reduced
to within 2 ppt within 100 meters in all directions from the point(s) of discharge. Aquatic
life degradation cannot occur beyond that distance. We agree that there are not likely to
be many of these situations; however, in the event that monitoring of the receiving water
indicates that the receiving water limit is exceeded or aquatic life is degraded beyond the
brine mixing zone, the applicable regional water board would take the appropriate
enforcement action. If an owner or operator is unwilling to take the necessary corrective
action, the regional water board has the authority to shut down a non-compliant facility.
COMMENT BRH5
Implementation of discharge standards in 2014 Ocean WQCP
The Jenkins et al (2012) report outlined a 3-pronged approach to regulation (see their Chapter
7) that separately addresses the surf zone, inner shelf, and deep water disposal. These
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distinctions were not implemented in the WQCP. Recommend the State reconsider this issue
and revise the WQCP to implement the strategies of Jenkins et al (2012). In particular,
deposition in the surf zone might have less stringent considerations for negatively buoyant
plumes due to the strong mixing action of breaking waves that can influence bottom mixing in
shallow water. Specific rules for modeling and monitoring in the WQCP should take into account
the differences between these zones.
RESPONSE TO BRH5
Disagree. Some surf zone discharges are simply pushed back onshore and move
laterally up or down coast with limited mixing which could affect California grunion
(Leuresthes tenuis), sand crabs, and other seashore marine life. Commingling brine with
wastewater is the preferred brine disposal technology. Using a diffuser to achieve rapid
initial mixing is the next preferred approach when wastewater is unavailable. Diffusers
can be constructed offshore and should be sited away from rock reefs and other
sensitive habitats when feasible. The proposed Desalination Amendment includes a
restricted brine mixing zone to be no larger than 100 meters horizontally from the
point(s) of discharge, and should be met throughout the water column, which provides
site-specific flexibility but is also an equitable approach.
COMMENT BRH6
Comments on the WQCP by section
II.A.3. – Compliance requires only sampling within the initial dilution field, which neglects far
field effects of salinity stratification on DO.
RESPONSE TO BRH6
This sentence requires sampling be to be performed in the plume but beyond the brine
mixing zone. As stated above, dissolved oxygen is not directly regulated under the
proposed Desalination Amendment. However, other existing provisions in the Ocean
Plan require that aquatic life is not to be degraded as a result of the discharge and
monitoring is required to demonstrate compliance with that requirement. As described
previously, chapters III.L.2.c (4) and III.L.4.a. of the proposed Desalination Amendment
were amended adding requirement to consider the effects of hypoxia in the design and to
monitor for potential impacts associated with hypoxia. These changes would require a
proponent to minimize the potential for hypoxia by design of the facility and outfall, and
to perform monitoring of dissolved oxygen and benthic community health to
demonstrate that hypoxia does not occur as a result of the discharge.
COMMENT BRH7
II.C and II.D. – Chemical characteristics for DO (II.D.1) are focused only on oxygen demand
within the waste (which is negligible for brine), and there is no consideration of the reduction of
DO due to combination of physics of stratification and mixing (arguably part of II.C) and the
interaction with SOD (arguably part of II.D).
RESPONSE TO BRH7
Correct. The objective described in chapter II.E.1. of the Ocean Plan is the backstop that
prevents degradation of marine life as a result of ocean discharges, including brine
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discharges from desalination facilities.
COMMENT BRH8
II.D.7. b. – Table 1. There is no water quality objective for minimum DO (or maximum DO
deficit) in the far field plume.
RESPONSE TO BRH8
Correct. Please see response to BRH7.
COMMENT BRH9
III.A.2.– Recommend a general provision that “Waste discharged to the ocean must not result in
sustained low dissolved oxygen conditions” with additional definitions for the maximum
allowable time interval for low DO and the minimum allowable low DO limit.
RESPONSE TO BRH9
Agree that a general provision for DO would be beneficial, but developing new water
quality objectives would require additional time and resources, and is out of the scope of
the proposed Desalination Amendment. The proposed changes included chapters
III.L.2.c (4) and III.L.4.a of the proposed Desalination Amendment addressing hypoxia,
coupled with existing Ocean Plan requirements will prevent low DO from negatively
affecting marine life.
COMMENT BRH10
Benthic ecologists should be consulted to set these values. To preserve the meaning of “above
a water quality limit” elsewhere in the plan, it may be necessary to write a regulatory limit for a
DO deficit (i.e. the excursion below a natural level that cannot be exceeded).
RESPONSE TO BRH10
Please see response to BRH9. The existing Ocean Plan requires dischargers to monitor
the benthic community. The proposed Desalination Amendment will specifically require
desalination facilities to monitor the health of the benthic community and for hypoxia to
ensure that degradation is not occurring as the result of brine discharges.
COMMENT BRH11
III.L.2.a.(2) and elsewhere – The phrase “to minimize intake and mortality,” which is used in a
number of places, is troublesome and potentially limiting when considering the potential stressor
effects of chronic low DO on the benthos, which can result from a negatively buoyant brine
discharge. Such effects may not be directly attributable to increased mortality, but can have a
significant impact on the overall health, sustainability, and habitat suitability of an ecosystem.
Recommend consulting a benthic ecologist on an improved way to write a general statement of
the regulatory purpose.
RESPONSE TO BRH11
The phrase “minimize intake and mortality” is included throughout chapter III.L.2. of the
proposed Desalination Amendment because it is consistent with the statutory language
that gives the Water Boards the authority to regulate seawater intakes at desalination
facilities (Wat. Code § 13142.5(b)). However, the consideration of intake and mortality of
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all forms of marine life is not the requirement addressing the potential effects of chronic
low DO in the effluent. The existing objective described in chapter II.E.1. of the Ocean
Plan is the backstop that prevents degradation of marine life as a result of the discharge.
Please see response to BRH9 above.
COMMENT BRH12
III.L.2.c.(4) – This section appears to require a positively-buoyant plume, however this
requirement is at odds with allowing a 2 ppt increase in salinity. A 2 ppt increase in salinity will
result in a dense negatively-buoyant plume. Recommend rewriting this section with something
like “Design the outfall such that negatively buoyant plumes do not result in DO deficit levels
below the Table 1 standard in the plume far field.” There will be a need to define a regulatory far
field condition and provide a DO deficit standard as noted for comments on II.D.7.b and III.A.2
above.
RESPONSE TO BRH12
Chapter III.L.2.c.(4) of the proposed Desalination Amendment has been amended to
require that a proponent design an outfall in such a way that impacts associated with
salinity or hypoxia do not occur beyond the brine mixing zone. Please see response to
BRH9 above, and BRH13 below.
COMMENT BRH13
III.L.2.c.(4) – Using anoxia (zero oxygen) as a limiting condition is not protective of the marine
ecosystem. Sustained hypoxia (low oxygen) is known to be detrimental and can be
consequence of only a weak negatively buoyant plume.
RESPONSE TO BRH13
Agree and have replaced the term “anoxic” with “hypoxic” in chapters III.L.2.c.(4) and
III.L.4.a of the proposed Desalination Amendment.
COMMENT BRH14
III.L.2.d.(2) – Recommend a subparagraph specifically addressing far-field DO considerations
for brine discharge technology.
RESPONSE TO BRH14
The requirements in the proposed Desalination Amendment will be coupled with existing
Ocean Plan requirements in permits issues to desalination facilities. These combined
requirements are expected to limit any impacts to marine life outside the brine mixing
zone. Consequently, there is no need to consider far-field effects. If there are impacts
outside the brine mixing zone caused by the discharge of brine, the facility operators will
have to implement corrective actions to ensure that those impacts are eliminated or
minimized and mitigated.
COMMENT BRH15
III.L.2.d.(2)(b) – The requirement that multiport diffusers “be engineered to maximize dilution
and minimize the brine mixing zone” are inherently at odds. The diffusers cannot significantly
change the overall flux rate associated with the ocean water moving through the brine mixing
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zone, therefore maximizing dilution inherently requires maximizing the size of the brine mixing
zone for a given throughput of ambient water.
Recommend that this requirement simply be stated that multiport diffusers be designed to
maximize the near-field dilution.
RESPONSE TO BRH15
Comment noted and no change was made because the meaning in the proposed
Desalination Amendment and the suggested language is similar. The statement is
included to ensure that the outfall is engineered to achieve rapid turbulent mixing.
Properly designed multiport diffusers can rapidly mix brine with ambient waters within a
relatively small area. Rapid mixing and dilution in the near-field environment reduces
potential for far-field impacts.
COMMENT BRH16
III.L.2.e.(1) – The Marine Life Mortality Report does not require a report on far-field effects of
salinities, which may be less than 2 ppt but still cause stratification, reduced mixing, low benthic
DO, and habitat loss. The areas impacted, and the time scales/conditions under which such
impacts occur during operation should be reported. This issue is critical because subparagraph
III.L.2.e(3)(b).iii only requires mitigation for mortality that is reported in the Marine Life Mortality
Report. It is possible that the impact area of low DO is much larger than the regulatory mixing
zone.
RESPONSE TO BRH16
Disagree. The Marine Life Mortality Report requires an assessment of all mortality
associated with the intake of seawater, discharge of brine, construction of a facility, and
any other marine life mortality associated with a desalination facility. Chapter III.L.2.a(1)
of the proposed Desalination Amendment was revised to include that “The regional water
board in consultation with the State Water Board staff may require an owner or operator
to provide additional studies or information needed, including any information necessary
to identify and assess other potential sources of mortality to all forms of marine life.”
Furthermore, there is a requirement that an owner or operator fully mitigate for mortality
of all forms of marine life, which would include any far-field impacts.
COMMENT BRH17
III.L.3.b. – Recommend that the receiving water limitation for salinity should be rewritten as the
lower of 2 ppt or a salinity increment that maintains the far field DO deficit above the regulatory
criteria of Table 1 (see comments on II.D.7.b and III.A.2 and III.L.2.c.(4) above).
RESPONSE TO BRH17
Disagree. The proposed Desalination Amendment coupled with existing requirements in
the existing Ocean Plan are adequate to protect marine life from the effects associated
with salinity and hypoxia.
COMMENT BRH18
III.L.3.c – The alternative salinity receiving water limitation needs to be rewritten to include far
field DO considerations. The present wording is focused only on the toxicity of salinity and not
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on its impact on stratification and benthic DO.
RESPONSE TO BRH18.
Disagree. Please see response to BRH17 above.
COMMENT BRH19
III.L.4 – Monitoring programs should be modified to specifically include far field monitoring for
salinity, temperature, and DO.
RESPONSE TO BRH19
Chapter III.L.4.a and III.L.2.c.(4) of the proposed Desalination Amendment were amended
to address monitoring for potential impacts associated with hypoxia. The type of
monitoring would consist of dissolved oxygen, benthic community health, and any other
monitoring deemed appropriate by the regional water boards.
COMMENT BRH20
Comments on Conclusion 2 and its implementation in the WQCP
I have reviewed the standards and scientific justifications for the subsurface seawater intakes.
Although this is not my specific research area, I have a general expertise in environmental fluid
mechanics that allows me to judge the physical basis of the conclusions (albeit not the marine
life aspects).
To be pedantic, the statement in Conclusion 2 that “subsurface seawater intakes will minimize
impingement and entrainment of marine life,” is not precisely correct. It would be better to state
that such methods will reduce impingement and entrainment relative to surface intakes. It is not
clear that science supports these as the “minimum.” I cannot find any problems with either the
scientific basis for requiring subsurface seawater intakes or the implementation program in the
proposed regulations.
RESPONSE TO BRH20
Comment noted.
COMMENT BRH21
Comments on Conclusion 3 and its implementation in the WQCP
I have reviewed the standards and scientific justifications for the specification of screen sizes.
Although this is not my specific research area, I have a general expertise in environmental fluid
mechanics that allows me to judge the physical basis of the conclusions (albeit not the marine
life aspects).
Although Conclusion 3 is well-founded, there is an open question as to whether 0.5 mm, 0.75
mm, 1.0 mm, or other slot sized should be specified for surface water intake pipes to reduce
entrainment of marine life. I have not been able to reach a clear conclusion myself from reading
the background literature. However, it is not clear to me that specifying a fixed mesh is
necessarily the best regulatory approach. The mesh size affects energy use, and hence costs,
and there are clearly a wide variety of different methods that are both feasible and effective. I
support the regulations, III.L.2.d.(1)(c)iii, that allow the owner/operator to select equivalent
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alternative technologies that have the same benefit. It would likely be beneficial to develop a
specific set of standards for entrainment that are not linked to a mesh size; that is, rather than
comparing an alternative to the performance of a given mesh, all system should be compared to
a desired set of entrainment limits. By setting regulations based on clear limits rather than mesh
size, the state will remove the difficulty of determining what is “equivalent” to the specified mesh.
RESPONSE TO BRH21
Disagree. It is important to establish a standard by which all surface water intakes can
meet to minimize potential impacts from surface water intakes. The data presented in
section 8.3.1.2.3 and Appendix D of the Staff Report with SED indicates that reducing
screen size can reduce entrainment.
COMMENT BRH22
Comments on Conclusion 4 and its implementation in the WQCP
I have reviewed the standards and scientific justifications for the conclusion that multiport
diffusers and comingling are effective at diluting the brine discharge and hence provide
protection for aquatic life. This conclusion is correct, with the caveats discussed associated with
Conclusion 1 – i.e. residual density anomalies resulting in a negatively buoyant plume may still
cause harm in the far field, even though immediate toxic effects in the near field are
ameliorated.
RESPONSE TO BRH22
Comment noted. Please see response to comment BRH14.
COMMENT BRH23
The implementation of these ideas in III.L.2.d.(2)(a) could be made clearer. The assumption
inherent in the comingling strategy is that the wastewater (low salinity) mixing with the brine
(high salinity) results in a positively-buoyant discharge; i.e. the resulting salinity is always less
than ambient. However, this result will actually depend on the volume flow rates of brine and the
comingled source. Where comingling does not always produce a positively buoyant plume, then
multiport diffusers will necessarily be required. Recommend this section of the regulations be
rewritten so that the preferred technology is comingling with a sufficient flow rate to provide a
positively-buoyant plume under all desalination plant operating conditions. This regulation would
imply that a shutdown of the comingled water source requires shut down of the desalination
plant.
RESPONSE TO BRH23
Chapter III.L.2.d.(2) of the proposed Desalination Amendment was revised to state that
the wastewater must provide adequate dilution to ensure salinity of the commingled
discharge is less than or equal to the natural background salinity, or the commingled
discharge shall be discharged through multiport diffusers. This change to the proposed
Desalination Amendment requires a diffuser unless the discharge is buoyant as a result
of comingling with wastewater. If wastewater becomes unavailable for dilution or there
are other changes in the method of discharge, the regional water board would issue a
new or amended permit based on the revised operating conditions. The regional water
boards have the option to conditionally permit desalination facilities than plan on
Ben R. Hodges, Ph.D.

University of Texas at Austin

September 10, 2014

Appendix I
Amendment

Responses to the External Peer Review of the Desalination

commingling with the permit condition that if wastewater becomes unavailable, a new
Water Code section 13142.5(b) determination would be required. The reissuance of an
NPDES permit may take some time; however, if comingling stops or there is inadequate
volume to meet the receiving water limitation, an owner or operator must either comply
with the receiving water limitation or cease operations. If not in compliance with the
receiving water limitation for salinity, further operation would be a violation, and the
regional water board could take an enforcement action on the facility.
COMMENT BRH24
Comments on Conclusion 5
I do not have the expertise to provide any comments on the effectiveness of ETM/APF models
RESPONSE TO BRH24
Comment noted.
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2. Lisa A. Levin, Ph.D. (LAL)
COMMENT LAL1
Comments are provided here on conclusions supporting the proposed Desalination
Amendments and on the Substitute Environmental Document that contains the draft staff report.
I reviewed the documents with the understanding that the Amendments provide procedures for
Regional Water Boards to evaluate 1)the best site, design, technology, and mitigation measures
to minimize adverse impacts to aquatic life at new or expanded desalination facilities; 2) industry
specific receiving water limits for salinity; 3) implementation and monitoring provisions for
discharges of waste brine; and 4) provisions protecting sensitive habitats, species, Marine
Protected Areas, and State Water Quality Protection Areas from degradation associated with
desalination intakes and discharges; and 5) monitoring requirements.
As requested I provide a critique of the 5 conclusions and general assessments of the materials
provided.
RESPONSE TO LAL1
Comment noted.
Conclusion 1: A receiving water salinity limit of two parts per thousand (ppt) above
natural background salinity is protective of marine communities and beneficial.
COMMENT LAL2
This statement may be true in some places and in some years but will probably not be true at all
sites and times. In stable settings with little salinity variation a 2 ppt elevation of salinity may not
be tolerated, and while not necessarily lethal could induce sublethal effects. Continuous
measurements at the recurrent location of squid egg beds at 25 m water depth off So. Cal.
yielded a salinity range of 33.22-33.90 over a year (Navarro 2014). With such constant values it
hard to believe that an increase of 2 (to 35.2) would have no effect on embryo or paralarval
development. Establishing natural variability and local adaptation seem important. The nature of
variability is just as important in establishing receiving water limits as the amount of variation, as
indicated by this plot of salinity variation at the outfall off Huntington Beach. Natural variability
involves significant episodic drops in salinity by 2 ppt, but never a rise of this magnitude.
Representing variability as 9.7% in this case does not tell a realistic story, since natural
exposures rarely rise above 34. Another measure of variability should be considered since the
disturbance at hand involves elevated salinity – perhaps by calculation of variance above the
mode or mean. Certainly 37 for a numeric limit seems unrealistic for California waters (except
perhaps in our inverse, hypersaline estuaries.
RESPONSE TO LAL2
Please see response to comment BRH2 in the Dr. Ben R. Hodges Peer Review. Although
testing the response to salinity for all marine species would be beneficial, it would take
significant time and resources. For this reason, model species are often used. In the
development of water quality criteria, U.S. EPA aquatic life guidance requires testing of
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one species from eight families (USEPA, 1985) and acknowledges that it is not practical
to evaluate every species. See
http://water.epa.gov/scitech/swguidance/standards/criteria/aqlife/upload/85guidelines.pdf
If additional data become available that suggests the proposed receiving water limit for
salinity is inadequate, the State Water Board can revise the value as needed. U.S. EPA
established a salinity guideline for marine waters not to exceed marine water salinity by
more than ten percent. See
http://water.epa.gov/scitech/swguidance/standards/criteria/aqlife/upload/2009_01_13_crit
eria_goldbook.pdf
The receiving water limitation for salinity in the proposed Desalination Amendment is
approximately 5 percent above natural background salinity and is thus more
conservative than the U.S. EPA standard.
COMMENT LAL3
Climate change must be considered as a growing stressor on the CA shelf. Drought in particular
is likely to alter background salinities and salinity gradients and place additional stress on
estuaries. Beyond absolute changes in salinity, alteration of gradients may negatively affect
species that depend on estuarine salinity gradients for reproduction, migration or
osmoregulation.
RESPONSE TO LAL3
The proposed Desalination Amendment addresses seawater desalination intakes and
discharges into ocean waters. Impacts to water quality related to climate change, and
desalination intakes and discharges of brine into estuaries and inland surface waters, are
out of the scope of the proposed Desalination Amendment. Estuaries are dynamic
environments and have many site-specific considerations. Consequently, the regional
water boards regulate waste discharges, including brine discharges, into estuaries on a
case-by-case basis. Brine discharges into estuaries and impacts to water quality related
to climate change may be addressed in later amendments to the applicable water quality
control plans.
COMMENT LAL4
Salinity Testing. Salinity tolerance testing is described for a suite of species to achieve
standardization (WET testing). Among the initial targets was Mytilus galloprovincialis, invasive
species originating from the Mediterranean (where salinity is 38ppt). Although this species is
farmed in Carlsbad, it is a bay species sure to be more tolerant of high salinity than for example
the California mussel, M. californianus, an open coast species that plays key roles in habitat
formation. Few commercially important species were tested. The red urchin, S. franciscanus,
anchovy, CA halibut, market squid, sardine and others would be appropriate. The argument that
only lab reared /standard testing species should be used to establish salinity limits and
regulations is unfounded. Most wild populations exhibit various forms of local adaptation. It is
this region-specific adaptation in wild populations that should be the basis of the regulations. I
recommend testing key (commercial for foundational) local species in each system.
RESPONSE TO LAL4
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Comment noted. Phillips et al. (2012) relied upon standard protocols and methods in the
existing California Ocean Plan (Table III-1) that were developed and implemented in
accordance with California Water Code sections 13170.2(c) and (d). Please see
responses to LAL2 and LAL3, and response to comment 6.10 in Appendix H of the Staff
Report with SED.
COMMENT LAL5
Research Needs and Additional Considerations. In general available data for responses to
hypersalinity (brine discharge) are very limited.
What are the tolerances of the organisms comprising the planktonic food web? The brine
discharge will affect everything from microbes and phytoplankton to copepods and
chaetognaths, but these are not considered. Why? Ecosystem-level consequences must be
addressed.
Where is the discussion of sublethal effects on reproduction of key species?
RESPONSE TO LAL5
The proposed Desalination Amendment was developed using the best available science.
The State Water Board convened an Expert Review Panel on Impacts and Effects of Brine
Discharges (ERP I) (Roberts et al. 2012) and commissioned a salinity toxicity study
(Phillips et al. 2012) to provide additional information regarding salinity toxicity.
However, the State Water Board acknowledges the benefits of the research needs
identified and will review and consider new data and information as it becomes available.
The California Ocean Plan (Ocean Plan) is periodically reviewed to ensure that the
requirements included are protective of beneficial uses. As new data and information are
generated, the State Water Board can consider the need to update the requirements
related to the discharge of brine waste. Please see response to LAL2 and LAL3.
COMMENT LAL6
• Why is there no mention of salinity effects in combination with other compounds associated
with RO? Is salinity the only alteration relative to normal seawater?
RESPONSE TO LAL6
The scope of the proposed Desalination Amendment addresses salinity-related toxicity.
There may be other alterations from desalination discharges relative to normal seawater.
However, as described in section 8.8 of the Staff Report with SED, the regional water
boards will continue to regulate antiscalants, biocides, and cleaning in place liquids.
Furthermore, all other applicable portions of the Ocean Plan will apply to discharges
from desalination facilities. All chemical-specific aquatic life water quality objectives are
derived from exposures to the pollutant of interest. While it is important to consider the
effects of multiple compounds, there may be synergistic or agonistic effects associated
with mixtures. These interactions are difficult to assess and even more challenging to
develop thresholds based on those effects. Whole effluent toxicity (WET) testing and the
toxicity objectives are relied upon to address the effects of mixtures in the effluent. WET
testing is also beneficial for identifying toxicity of pollutants for which a numeric
objective does not exist. Receiving water monitoring of water quality and biota is used in
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conjunction with narrative and numeric objectives to ensure that beneficial uses of the
receiving water are not degraded by pollutants in the discharge.
COMMENT LAL7
Before setting final salinity limits, studies are also needed to address the interaction of seasonal
hydrographic variation and climate change consequences (ocean acidification, hypoxia,
warming) with brine effects. O2 and pH vary seasonally and are declining on the shelf (Booth et
al. 2014). At stressful levels do these affect tolerance to elevated salinity? What are the lethal
and sublethal effects? Do these lead to altered prey capture? altered aggregation/schooling
mechanisms?
RESPONSE TO LAL7
The State Water Board acknowledges the benefits of additional research. However the
studies mentioned could take decades to provide meaningful results. The number of
proposed desalination facilities is rapidly expanding in California and it is important to
have regulation limiting salinity in the receiving waters. As more data emerge from
studies, the State Water Board will review and consider all new data and information and
can update the Ocean Plan accordingly. Please see response to LAL2 and LAL3.
COMMENT LAL8
I would re-emphasize the statements in Jenkens et al. on brine discharge that make clear the
need for additional research – I would argue before setting limits. Data on the effects of elevated
salinity and concentrate discharges on California biota are extremely limited, often not peerreviewed, not readily available, or have flaws in the study design. Studies are also needed on
different types of concentrates and mixtures with antiscalants and other chemicals associated
with RO.
RESPONSE TO LAL8
Comment noted. Please see response to LAL7.
Conclusion 2: A subsurface seawater intake will minimize impingement and entrainment
of marine life.
COMMENT LAL9
The use of subsurface intake systems is purported to improve water quality, reduce chemical
use and environmental impact, reduce C footprint and cost of treated water (Missimer et al.
2013). As stated, Conclusion 2 is incomplete, as it claims minimization of impingement and
entrainment of marine life – but relative to what? Presumably this is relative to a surface
seawater intake? The conclusion may not be true relative to water from other sources (e.g.
reuse from a power plant where 100% mortality has occurred, stormwater, rainwater) or to a noaction alternative. Subsurface seawater intake construction and operation will have ecological
impacts but there appear to be no studies of these. How will water overlying the intake bottom
be affected and will intake drawdown rates be slower than swim speeds of larvae? Often the
assumption is made that shallow, nearshore, sand-covered seabed is more or less expendable,
but it does serve important ecological functions. For example subtidal sands provided habitat for
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infaunal invertebrates fed on by demersal fishes, or as nursery grounds (e.g. for CA halibut –
Fodrie and Levin, 2007). Water sucked downward through sediments will involve some loss of
invertebrates and fishes – as larvae and adults – and thus loss of ecosystem services. Although
they will be localized, these should be quantified and compared to losses from other sources.
As intake technology advances there needs to be options for new approaches. The amendment
should include adaptive language to accommodate (and require use of) new, improved
technologies as they develop. Subsurface intake options need to be evaluated in light of
cumulative impacts and habitat status. For example sand mining for beach replenishment is a
growing practice off southern California. Cumulative impacts on the seabed of mineral removal,
seawater intake, trawling and other sources of disturbance (hypoxia or other water quality
issues) should be evaluated together.
RESPONSE TO LAL9
Conclusion 2 should state that subsurface seawater intake will minimize impingement
and entrainment of marine life relative to a screened surface intake. There may be
construction-related impacts to marine life associated with constructing subsurface
infiltration galleries, however the construction-related impacts to marine life associated
with all other types of subsurface intakes (e.g. beach wells, Rainey wells) will be
insignificant or non-existent. Even though the construction of subsurface infiltration
galleries will disrupt benthic communities, the benthic communities will recolonize the
area (SCWD 2009), and the disruption will be short-lived relative to a surface water intake
where impacts will continue for the operational lifetime of the facility.
Subsurface intakes are the preferred intake technology because there is no operational
mortality associated with the intake of seawater. As stated in section 8.3.2 of the Staff
Report with SED, subsurface intakes provide a natural barrier to suspended sediments,
algal toxins, pathogens, dissolved or suspended organic compounds, harmful algal
blooms, kelp, sea jellies, debris, or oil or chemical spills, and adult and juvenile marine
organisms. (Missimer et al. 2013; MWDOC 2010; Lattemann and Hopner 2008; Kreshman
1985) Subsurface intakes collect water through sand sediment, which acts as a natural
barrier to organisms and thus eliminates impingement and entrainment. (MWDOC 2010;
Missimer et al. 2013; Hogan 2008; Pankratz 2004; Water Research Foundation 2011)
There are no studies to support the claim that water withdrawn downward through
sediments will involve some loss of invertebrates and fishes and result in the loss of
ecosystem services. In fact, the potential for impingement associated with the zone of
influence for subsurface intakes is significantly less than that associated with surface
water intakes. The velocities and potential for bottom impingement are very low due to
the greater surface area and the porous media that water is moving through, especially
when compared to lateral currents likely encountered at the sediment water interface.
Below is an excerpt from MWDOC 2010 discussing this issue as it pertains to slant wells
at the Doheny Beach project,
“The vertical infiltration rate of ocean water migrating downward through the seafloor
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during slant wellfield operation is estimated to be quite low, at approximately 0.000051
feet per second (ft/sec) in the immediate vicinity overlying the wellfield and 0.00000078
ft/sec at the outer limits of the ocean water source area (Williams 2010). This intake
velocity is four orders of magnitude less than the 0.5 ft/sec through-screen velocity that
has been found to be gentle enough to avoid impingement on the screens of
conventional ocean intakes (SWRCB 2010). This slow rate of infiltration would be
imperceptible to benthic organisms, which routinely experience much greater currents
and wave surge in the active wave climate offshore Doheny Beach. This area is subject
to significant sand transport and movement from San Juan Creek discharges, wave and
tidal forces, and littoral currents. For example, during a March, 1983, storm, there were 20
foot high breakers off Dana Point and 7 to 13 foot high wave runup on Doheny Beach
(Jenkins 2010). Such major storms cause as much as 7 foot loss in the thickness of
beach sediment cover. Although the March, 1983, storm event is extreme, waves of 4 to 6
feet are common off Doheny Beach and the associated bottom surge from these waves
at the shallow water depths of the wellfield produce forces on the sediment and the
sediment-dwelling organisms that are much, much greater than the very slight drawdown
from the wells.”
The proposed Desalination Amendment includes adaptive language to accommodate for
new, improved intake and discharge technologies. Chapter III.L.2.d.(1)(c)(iii) allows for
an owner or operator to use an alternative screening technology as long as the
alternative technology provides equal protection as a 1.0 mm screen. The proposed
Desalination Amendment was drafted with existing and proposed technologies in mind;
however, as technological advances are made, if the existing amendment language does
not provide adequate flexibility for the new technology, the language can be amended to
require or support the use of the new technology.
Cumulative impacts will be evaluated on a project-specific basis taking into
consideration site-specific considerations during the CEQA process for each
desalination facility.
Conclusion 3: A 0.5 mm, 0.75 mm, 1.0 mm, or other slot size screens installed on surface
water intake pipes reduces entrainment.
COMMENT LAL10
This statement is vague… as it does not specify screen size – only suggests that some sort of
screen should be used. It is true that the screen will reduce entrainment relative to no screen,
especially for fish. The screens are most effective for larger organisms but the mitigation
requirements are based on organisms that presumably will go through the mesh. Many
invertebrate larvae (bivalves and gastropods, some echinoderms, polychaetes are < 500
microns (0.5 mm in size), even when they are ready to settle. It seems the focus of the
amendment is on fish larvae (and head size), but of course the food those fish eat (shellfish and
polychaete larvae) will be entrained.
Generally organisms impinged on the screen will die. Accurate data are needed on how many
and who is impinged and how the screens will avoid clogging. Next–generation /quantitative
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sequencing could be used to evaluate the composition of impinged residue and entrained
individuals to accurate evaluate mortality ratios.
RESPONSE TO LAL10
It is important that the most protective surface intake is one that is designed for low
velocity and is screened. The proposed Desalination Amendment requires a low velocity
intake as well as a standardized maximum screen size to minimize or eliminate
impingement and entrainment. Screen size selection represents a balance between
operational and maintenance considerations and the protection of marine life. The draft
Desalination Amendment was released on July 3, 2014, with a range of screen slot sizes
to receive public comments on the screen slot sizes, but has been amended to support a
1.0 mm slot size. Please see response to comment 15.5 in Appendix H of the Staff Report
with SED.
Conclusion 4: Multiport diffusers and commingling brine with other effluents can dilute
brine discharge and provide protection to aquatic life.
COMMENT LAL11
This conclusion is probably true as stated… assuming that the concept of protection to marine
life is in comparison with brine discharge in the absence of multiport diffusers and in the
absence of dilution with other effluent. However, there is less protection than if there were no
discharge at all.
RESPONSE TO LAL11
This comment is correct that the comparison is to a single port or outfall pipe without a
diffuser. While some public comments have identified zero discharge as an option, the
technology to achieve zero discharge, and ability to dispose or recycle the solids
remains a significant hurdle.
COMMENT LAL12
There seems to be a lively debate afoot about whether multiport diffusers are a preferred
alternative to in-plant dilution. Since not all organisms are killed that come in contact with
turbidity from multiport diffusers, but 100% mortality is assumed for water used with in-plant
dilution – then multiport diffursers would seem to be the preferred alternative. However, if the
water used for dilution already had organisms killed (via power plant use) than this seems like a
preferred option.
A major problem seems to be that turbulence studies have not been done with larvae many of
the commercially harvested species in California (abalone, rockfish larvae, CA, Dungeness
crabs, mussels, red urchin, squid etc.). Larvae may be rendered more vulnerable to turbulenceinduced mortality through the effects of ocean acidification, warming or deoxygenation. Much
more research is needed to evaluate multidiffuser effects on mortality of plankton and larvae via
turbulence. The same is true for effects of low turbulence pumps for flow augmentation on
mortality.
RESPONSE TO LAL12
Agree. There are no empirical studies that assess turbulence-related stress on marine
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life. The highly turbulent conditions at the point of discharge from multiport diffusers
that could potentially be lethal to marine life would occur immediately adjacent to the
outfall port and quickly dissipate. The duration of impact is also thought to be from ten
to 50 seconds. The shear stresses in relation to distance from port for a jet are
described in the report titled, “The Effects of Turbulence and Turbidity Due to Brine
Diffusers on Larval Mortality: A Review by Philip Roberts and Kristina Mead Vetter” (See
http://www.waterboards.ca.gov/water_issues/programs/ocean/desalination/docs/erp_fina
l.pdf)
COMMENT LAL13
The amendment text should include adaptive language to accommodate (and require use of)
new technologies that might be developed for brine discharge.
RESPONSE TO LAL13
Chapter III.L.2.d.(2)(c) of the proposed Desalination Amendment allows other
technologies and approaches that provide equivalent protection to wastewater dilution if
available, or multiport diffusers if wastewater is unavailable. As such, the proposed
Desalination Amendment does not provide a complete list of all technologies that may be
used; only that they meet similar performance requirements.
COMMENT LAL14
The discussion of discharge water options is very narrow and does not include the feasibility of
(a) terrestrial disposal of brines (possible production of salt or other compounds) or (b) using
stormwater or treated greywater for dilution. However, to consider dilution with municipal
wastewater there needs to be research on the environmental consequences of brine +
municipal wastewater.
RESPONSE TO LAL14
Terrestrial disposal or reuse of brines has not been proposed recently, but there are
obvious benefits primarily associated with the fact that no discharge would occur.
However, the additional costs and issues associated with salt deposition on land may
outweigh such a benefit. Some large municipal wastewater facilities in southern
California are currently diluting brine with wastewater, and the commingled discharge is
achieved through diffusers. Reports from regional monitoring studies conducted by the
Southern California Coastal Water Research Project indicate there are few environmental
impacts that occur in the near coastal marine environment within the southern California
Bight. However the regional monitoring studies are not designed to assess impacts
associated with specific ocean discharges. Rather, these studies are intended to assess
overall condition of the southern California Bight
(http://ftp.sccwrp.org/pub/download/DOCUMENTS/Bight08_CE_Synthesis_web.pdf).
For some commingled discharges, the salinity of the brine will balance the freshwater
nature of the wastewater effluent and the discharge may be near-ambient salinity. As
more facilities commingle brine with municipal waste, more data will become available
regarding the environmental impacts of commingled discharges.
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COMMENT LAL15
I found frequent use of the term ‘any accessible approach’ for evaluating mortality (e.g., due to
shear stress, construction etc.) to be disconcerting. The language must be stronger making one
of several approaches mandatory so that assessments cannot state that there is no feasible
approach.
RESPONSE TO LAL15
The term “any accessible approach” used in chapter III.L.2.e.(1)(b) and (c) of the
proposed Desalination Amendment is acceptable, in meaning that the approach meets
general standards for study design, completeness, appropriate use of statistical
analysis, and the data are representative of the system and of high quality. The language
provided flexibility for research in these areas, but was revised to include regional water
board approval of the methods.
COMMENT LAL16
There is a discussion of brine dilution with wastewater. The claim would be to use water not
otherwise repurposed. But wastewater reuse is in its infancy in CA. Much water not currently
recycled in California could be. It is likely that any water used for brine dilution will deflect
consideration of recycling that water for other uses.
RESPONSE TO LAL16
There was a desire to ensure flexibility in terms of how brine dilution could be achieved.
Commingling brine with wastewater is the preferred alternative because it results in the
least amount of intake and mortality of marine life. The proposed Desalination
Amendment was clarified that if wastewater is serving no other purpose, then it could be
used to dilute the brine. There is no language in the proposed Desalination Amendment
that prevents wastewater recycling efforts. Further, the regional water boards have the
option to conditionally permit a facility proposing to commingle brine; and include a
provision requiring an amendment if at some point the wastewater is recycled or
becomes unavailable for dilution.
Conclusion 5: The Area Production Forgone (APF) method using Empirical Transport
Model (ETM) can effectively calculate the mitigation area for a facility’s intakes.
COMMENT LAL17
I disagree with this conclusion. This is the method used for calculating mitigation in the case of
power plant entrainment and mortality. But it is does not necessarily provide the optimal
information required to understand what exactly is lost and what should be mitigated. Here are
some of the issues I see.
a) The APF/ETM approach is one-dimensional and does not incorporate the ecosystem
functions and services that are lost. Entrainment (and impingement) will kill everything from
microbes, spores and phytoplankton to holo-zooplankton and meroplankton, in addition to fish
larvae. Each of these functions as a component of the food web that supports higher trophic
levels. In some cases the propagules develop into adult stages that serve as foundation species
that provide habitat, refugia, nursery grounds and more (examples include mussel larvae that
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become mussel beds and kelp spores that become kelp beds). The focus on adults lost
exacerbates this problem. E.g. p. 67 – the ultimate loss of 4 adult sheephead does not include
the loss of 200,000 larval sheephead that may have been prey for squid or other commercial
catch. None of these services are incorporated into the mitigation calculation. Marin facility loss
of 229M herring, 1.8 M gobies, 0.615 M No. anchovy may not affect population sustainability but
will surely affect the food web.
RESPONSE TO LAL17
The ETM/APF model does not focus on adult loss, and one of the assumptions of the
model is that the species assessed are representative of the species not assessed (see
section 8.5 and Appendix E of the Staff Report with SED). The conclusion is stated
based on a comparison of ETM/APF to other available mitigation assessment models.
Other mitigation models (e.g. FH and AEL) consider the entrainment losses in context of
the high natural mortality rates and the significance of the losses in terms of the effect to
the population. One of the benefits of using the ETM/APF approach is that the output of
the analysis is the number of acres of habitat needed to produce the same amount of
productivity as was lost through the surface water intake. While the ETM/APF model
does not provide a direct assessment of changes in a food web, or losses of ecosystem
functions, the model estimates acres of habitat needed to offset losses. The concept is
that once the habitat is successfully mitigated, it will benefit all species in the ecosystem,
including the species that were not assessed in the ETM/APF analysis (e.g. microbes,
spores and phytoplankton to holo-zooplankton and meroplankton, in addition to fish
larvae). The available mitigation assessment models are described in Section 8.5 of the
Staff Report with SED along with why the ETM/APF approach is the most appropriate for
assessing impacts associated with surface water intakes at desalination facilities.
COMMENT LAL18
b) There is large variability in the model estimates. The models are very sensitive to selection of
mortality rates. Much of the life-history information needed for modeling (e.g. life tables and
population growth rates under different environmental regimes) is not available.
RESPONSE TO LAL18
Disagree, as described in Steinbeck et al., 2007, and included in Appendix E of the Staff
Report with SED, the only life history information required for the Empirical Transport
Model is an estimate of the duration of the period of time the larvae are vulnerable to
entrainment. This estimate is based on the age of those larvae entrained. Other potential
methods considered require much more life history information that includes significant
uncertainty (Steinbeck et al., 2007). Furthermore, the proposed Desalination Amendment
requires an owner or operator to use the 95 percent upper bound confidence level
associated with the APF calculation to address some of the statistical uncertainty
associated with the analysis.
COMMENT LAL19
c) There is no density dependence in the models. With fewer larvae growth rates should be
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faster.
RESPONSE TO LAL19
That statement is correct; however the effects would be negligible. Please see Appendix
E in the Staff Report with SED.
COMMENT LAL20
d) There is no independent means to test the validity of the models used.
RESPONSE TO LAL20
Although there is no directly measurable parameter to test the validity of the models,
Appendix E of the staff report with SED includes guidance for the appropriate design of
studies and application of the model to reduce uncertainty associated with the models.
The report titled Extrapolating Impingement and Entrainment Losses to Equivalent
Adults and Production Foregone published by the Electric Power Research Institute
(EPRI) (2004) described approaches that could be used to assess the species-specific
parameters including changes in fish population changes over time as well as other
factors may be used to assess the validity of ETM parameters.
COMMENT LAL21
e) Many species are migratory and originate from or settle outside the project area. The APF
does not recognize this. Recognition of source-sink properties of sites (in terms of larval
connectivity) must be part of the loss calculations and mitigation determinations. Regulations
address distance from an MPA or SWQPA but much research has shown that oceanographic
connectivity and realized biological connectivity (determined from genetic or trace elemental
fingerprinting tools) are not necessarily directly related to distance (White et al. 2010; Watson et
al. 2011). In southern California connectivity can be highly seasonal (Carson et al. 2010) and
exhibit interannual variation (Cook et al. 2014).
RESPONSE TO LAL21
Disagree. Representative sampling of both the source water and intake water is required
in order to calculate the Area Production Foregone. Please see Section 8.5 and
Appendix E of the Staff Report with SED.
COMMENT LAL22
f) There is a need for more information on mortality of eggs and larvae and juveniles in low
turbulence pumps for flow augmentation.
RESPONSE TO LAL22
Agree, chapter III.L.2.d.(2)(d)iii and iv of the proposed Desalination Amendment requires
empirical studies to demonstrate the marine life mortality associated with flow
augmentation, including mortality associated with low-turbulence pumps. An owner or
operator cannot simply claim that a technology will be highly effective without
demonstrating this to the regional water board. Comment letter 15 submitted to the State
Water Board by Poseidon Resources in Appendix H of the Staff Report with SED,
included two studies from the department of Fish and Game regarding the use of lowturbulence pumps at fish hatcheries. However, these studies looked at fish that were

Lisa A. Levin, Ph.D.

Scripps Institution of Oceanography

September 12, 2014

Appendix I
Amendment

Responses to the External Peer Review of the Desalination

large enough to be excluded by a 1.0mm slot size screen. Studies on low-turbulence
pumps should consider eggs, larvae, and juvenile fish smaller than 30 mm and should
look at immediate and delayed mortality.
COMMENT LAL23
g) There is no discussion of mortality caused by monitoring or mitigation projects. There clearly
will be some and these should be incorporated into mitigation calculations.
RESPONSE TO LAL23
Chapter III.L.2.e of the proposed Desalination Amendment requires that an owner or
operator fully mitigate for mortality of all forms of marine life associated with the
facility. There is also a provision that requires mitigation for the entrained marine life
from the mitigation project. In addition, chapter III.L.2.a.(1) of the proposed Desalination
Amendment states that “The regional water board in consultation with State Water Board
staff may require studies or information if needed, including any information necessary
to identify and assess other potential sources of mortality to all forms of marine
life.” This statement allows the regional water board to require an owner or operator to
assess and mitigate for any mortality associated with monitoring and mitigation.
COMMENT LAL24
h) Cumulative impacts from like projects (desalinization/power plants) and unlike projects (sand
mining, trawling, shipping, spills etc.) must be considered in estimating mitigation requirements.
For example, multiple desalinization plants proposed for southern California will impact adults
and larvae of species that occupy the entire range. While mortality estimates for each plant
individually may be mitigated, the loss of 4x the number from 4 plants may have a
disproportionate influence on the dynamics of the population, and on subsequent trophic levels,
competitors etc.
Response to LAL24
Please see response to comment LAL47 below.
COMMENT LAL25
i) Greenhouse gas emissions and other project-associated actions that degrade the
environment should be calculated in the mitigation requirement. These are not estimated for
Carlsbad or Huntington Beach… which claims carbon neutrality but this is unlikely and proof is
required before installation.
RESPONSE TO LAL25
The Carlsbad and Huntington Beach facilities were presented as examples of impacts
associated with desalination facilities in general. In both examples, the facility owners or
operators are required to develop plans that explicitly state how each facility will achieve
carbon neutrality and describe how neutrality will be demonstrated.
COMMENT LAL26
j) New methodologies that can improve the estimation of lost individuals, species, functions and
services should be adopted whenever possible. This might include visualization tools at the
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intake (optical particle counters), and next generation molecular tools that can accurately
identify losses, biodiversity effects, numbers of species etc.
RESPONSE TO LAL26
Agree. As technologies improve, and services to provide those new technologies grow,
it will be important to consider those relevant and more sophisticated methods in the
future. As technological advances are made, the new approaches can be implemented
through future amendments to water quality control plans, policies, or through
requirements in NPDES permits for individual desalination facilities.
COMMENT LAL27
k) Remediation – very little is said about avoidance of impact through timing of intake or
reducing flow. There is a need to think outside the box and develop innovative ways to deal with
events – HAB, OA or hypoxia that heighten larval sensitivity or increase loss.
RESPONSE TO LAL27
Avoidance of impact through timing of intake or reducing flow is important to consider.
However, due to the variable nature of conditions throughout coastal waters, these
issues are more appropriately addressed through a facility’s NPDES permit rather than
on a statewide level. At this time there is little information on HAB related triggers,
frequency and distribution of HABs, and ocean acidification to develop specific
language. Impacts associated with hypoxia can be evaluated through monitoring of
receiving water quality and biological resources.
Other comments on the desalinization amendment and supporting materials.
General Comments:
COMMENT LAL28
(1) The amendments need to include adaptive language to accommodate (and require) use of
new technologies that provide advantages over old ones. These could include advances in
intake methods, avoidance, monitoring techniques (molecular), use of solar power, reducing in
reject water volume. The one place this appeared was p. 93 option 5. This should be a part of
nearly all other amendments.
RESPONSE TO LAL28
The proposed Desalination Amendment supports the use of new and improved
technologies for both intakes and brine discharges by allowing for alternatives that meet
the performance criteria included in chapters III.L.2.d.(1)(c) iii and III.L.2.d.(2)(c) of the
proposed Desalination Amendment.
COMMENT LAL29
(2) Desalinization plants are focused on developing potable water. There should be
consideration of whether it is environmentally better to produce lower quality water (for nonpotable use) that can replace (conserve) potable water that is now used for irrigation, toilets etc.
RESPONSE TO LAL29
This is an important issue to consider, but will be addressed by the water providers as to
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the best use of their resources to deliver a clean and reliable water source to their
customers. Neither the existing Ocean Plan nor the proposed Desalination Amendment
is intended to address the uses of potable versus non-potable water. The purpose of the
proposed Desalination Amendment is to provide guidance and direction on how to
protect beneficial uses of ocean water if a desalination facility is proposed.
COMMENT LAL30
(3) I found many items missing or treated inadequately in the discussions provided. Whether
these are discussed elsewhere – I am not sure.
• Energy and carbon footprints of construction, operation, monitoring and mitigation should be
quantified and incorporated into decision-making as well as mitigation requirements.
RESPONSE TO LAL30
These analyses are not required under the Ocean Plan or included in the proposed
Desalination Amendment because both require programmatic-level CEQA. Each
individual desalination project will be required to assess air quality greenhouse gas
emissions and associated mitigation through the CEQA process for the project.
COMMENT LAL31
• Socioeconomic impacts of increased cost of water (via desalinization) should be considered.
RESPONSE TO LAL31
This is an important issue to consider, but will be addressed by the water providers as to
the best use of their resources to deliver a clean and reliable water source to their
customers. Neither the existing California Ocean Plan nor the proposed Desalination
Amendment is intended to address the uses of potable versus non-potable water. The
purpose of the proposed Desalination Amendment is to provide guidance and direction
on how to protect beneficial uses of ocean water if a desalination facility is proposed.
COMMENT LAL32
• Climate change factors (warming, ocean acidification, ocean deoxygenation, sea level rise)
should influence site selection, intake method and location, discharge sites, and timing of intake.
RESPONSE TO LAL32
These issues are important global issues, but are out of the scope of the proposed
Desalination Amendment. Some of these issues will be addressed for projects during
the approval process for the Coastal Development Permit (e.g. sea level rise). The State
Water Board may consider addressing climate change-related issues in future water
quality control plans or policies.
COMMENT LAL33
• There should be consideration of opportunities to use existing degraded areas for discharge
(harbors or other).
RESPONSE TO LAL33
Disagree. Harbors, though highly modified from natural or preindustrial conditions that
once existed, still serve as important nursery or spawning habitats for many marine
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species. The resident fish support a considerable recreational fishery for many shore
and boat based fishers. Providing opportunities to use existing degraded areas would
pose the risk of making already degraded habitats worse.
COMMENT LAL34
• There is virtually no consideration of habitat loss and ecosystem services that derive from the
environmental impacts. For example, while loss of eel grass bed services such as nursery
habitat is considered, the value of eel grass for carbon sequestration, remediation of ocean
acidification, storm buffering etc. is not. Secondary effects of larval loss as prey, and changes to
food webs must also be considered. All of this should be incorporated in cost-benefit analyses
and mitigation compensation.
RESPONSE TO LAL34
Disagree. By restoring, creating, or enhancing habitat, those ecosystem functions and
services would be mitigated as well.
COMMENT LAL35
• There was no discussion of the potential for harmful algal blooms and release of toxins (such
as occurred in Lake Erie and affected drinking water). Is that an issue for So. California?
RESPONSE TO LAL35
The proposed Desalination Amendment addresses seawater desalination intakes and
brine discharges into ocean waters. There is no information to support that HAB-related
issues are correlated with desalination facilities. The issue of HABs and the release of
toxins is an important statewide issue. However, more research is needed before a
statewide plan or policy can be developed to address HABs. Issues associated with
drinking water quality and permits are addressed by the State Water Board’s Division of
Drinking Water. Drinking water quality is outside the scope of the proposed Desalination
Amendment. If there are HAB-related issues that impair the water quality of desalinated
water, they will be addressed through a facility’s drinking water permit.
Comments on existing text.
COMMENT LAL36
Definitions of sensitive habitats do not include coastal salt marshes or mudflats, or estuarine
habitat. While these are not being considered as site, intake or discharge locations (with direct
impacts), coastal mudflats and marshes are transition zones with exchange of energy,
sediments, larvae and are migratory pathways.
RESPONSE TO LAL36
The habitats described do not commonly occur in ocean waters as described in the
Ocean Plan and are thus outside of the scope of the proposed Desalination Amendment.
COMMENT LAL37
Definitions. Update the description of estuaries and lagoons… Southern California lagoons are
largely inverse estuaries and are subject to closing. This produces very different dynamics and
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vulnerabilities.
RESPONSE TO LAL37
Changing the definition of the term “estuaries” will not affect the implementation of the
proposed Desalination Amendment as it is primarily focused on ocean waters.
COMMENT LAL38
Why is there no discussion of geohazards and connectivity for siting?
RESPONSE TO LAL38
Geohazards and connectivity will be addressed through a facility-specific CEQA process,
or during the regional water board’s determination of best available site feasible.
COMMENT LAL39
Why are all regulations about salinity? What about other constituents of brine (e.g. in
Australia Ba, Ca, K.Sr, Mg – Dupavillon and Gillanders 2009)
RESPONSE TO LAL39
Osmotic stress was the primary factor addressed in the proposed Desalination
Amendment because most other constituents in waste discharges are already addressed
in the Ocean Plan. The individual components of salinity, including Na, Cl, Ba, Ca, K, Sr,
Mg, and others could be added to Table 1 of the Ocean Plan if data and information
become available to indicate that concentrations of these constituents above a certain
threshold are causing harm to aquatic life.
Mitigation.
COMMENT LAL40
a. Very little is specified about mitigation. I may have missed these but where do specifications
appear?
RESPONSE TO LAL40
Mitigation is addressed in chapter III.L.2.e of the proposed Desalination Amendment and
discussed in detail in section 8.5 of the Staff Report with SED. The proposed
Desalination Amendment includes requirements for mitigation assessment, options a
project proponent can select for mitigation, and includes performance criteria to ensure
that the selected mitigation project is actually replacing the lost productivity.
COMMENT LAL41
b. One key recommendation I have is to consider funding research as mitigation. Review of the
documents reveals considerable need for experimental data regarding salinity tolerances,
diffuser impacts and more. The desalinization industry should contribute to an independently
administered research fund that addresses the many impacts of desalinization construction,
intake, discharge and other operations.
RESPONSE TO LAL41
Research plays an important role in ensuring water quality plans are protective of
beneficial uses. However, putting mitigation funding towards research would not replace
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lost productivity and would not fully mitigate for impacts.
COMMENT LAL42
c. Mitigation ratios of 1:1 are mentioned but these seem unusually low. Current approaches look
only at loss of larvae as affecting adult populations, but not at the reverberations in the
ecosystem or food web. When larvae are lost there are predators that go without food, effects
on their predators, etc.
RESPONSE TO LAL42
The proposed Desalination Amendment was revised to give the regional water boards
flexibility to increase the mitigation ratio to account for uncertainty associated with the
mitigation project. See chapters III.L.2.e.(3)(b)vi and vii of the proposed Desalination
Amendment. For more soft-bottom an open coastal habitats that are impractical to
mitigate, the mitigation ratio maybe lower as long as overall productivity is equivalent to
or higher than what was lost.
The ETM/APF model does not simply consider the adult fish lost but calculates the
habitat area necessary to replace the organisms in a marine ecosystem that were lost at
a screened surface intake. Please see section 8.5 and Appendix E of the Staff Report
with SED.
COMMENT LAL43
d. In the current plan area affects (> 2 ppt) are independent of food chain impacts.
RESPONSE TO LAL43
Disagree, as all mortality from construction, as well as intake and discharge for the
operational lifetime of a facility, must be included in the mitigation calculation.
COMMENT LAL44
e. Mitigation could expand MPAs or help enforce MPAs.
RESPONSE TO LAL44
Provisions in chapter III.L.2.e.(3)(b)i of the proposed Desalination Amendment, allow
mitigation projects that would create or expand MPAs as that additional MPAs could
directly increase in productivity. Funding of enforcement of MPAs is not considered as
an option because the Department of Fish and Wildlife enforces the MPAs, making it
difficult or impossible to determine the enforcement efforts that would result in the
amount of productivity needed to offset the losses from the desalination facility.
COMMENT LAL45
f. A fee based mitigation bank does not exist in CA for marine life. Do we really want to start
this? It will remove direct responsibility from industry.
RESPONSE TO LAL45
Throughout stakeholder outreach for the proposed Desalination Amendment, numerous
stakeholders have expressed interest in developing an in-lieu fee program for impacts
associated with cooling water and desalination intakes that would be similar to a wetland
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mitigation bank. The proposed Desalination Amendment includes placeholder language
for when such a program is developed, but also includes strict standards to ensure the
mitigation program is successful. One benefit to establishing an in-lieu funding program
is that the mitigation can be done by organizations with a history of completing
successful mitigation projects and that have set and met performance standards in past
projects. The industry will still be held to the requirement that impacts from a
desalination facility be fully mitigated for the operational lifetime of the facility.
Research needs:
COMMENT LAL46
• There is little reporting on the vertical distributions of fish and invertebrate larvae. This should
be determined to evaluate intake and discharge depths.
RESPONSE TO LAL46
Data on the vertical distributions can be evaluated and considered while determining the
best available design feasible to minimize intake and mortality of all forms of marine life.
Monitoring of the source water and intake will provide an understanding of the species
present, and likely to be entrained; as well as how to site and design intakes and
discharges to minimize impacts.
COMMENT LAL47
• Cumulative impacts are only mentioned on p. 64 of the staff report for same-source water
body; it is unclear what this means.
RESPONSE TO LAL47
Cumulative impacts are mentioned several times in the document (see sections 5.3, 5.5,
8.4.8 of the Staff Report with SED). Further, section 12.1.18 of the Staff Report with SED
addresses cumulative impacts associated with the project. The reference to cumulative
impacts on page 64, section 8.4.8 of the Staff Report with SED states,
“Siting requirements would include an analysis of the cumulative impacts of the
desalination facility in combination with other anthropogenic effects to marine life.
Meaning, if there are multiple facilities being planned within the same area or region, and
the facilities are using the same source water body, each facility’s section 13142.5(b)
determination should also consider the fact that a shared ecosystem will be impacted.”
Cumulative impacts should be considered during the Water Code 13142.5(b)
determination process as well as during a facility’s CEQA process. In areas such as
Monterey Bay, there are several desalination projects being proposed. These facilities
should be sited in consideration of each other as well as in consideration of all other
siting factors to consider in order to minimize intake and mortality of all forms of marine
life.
COMMENT LAL48
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• More creative thought is needed to address desalinization impacts and mitigation. The state
should consider convening workshops on mitigation requirements and how to assess whether
criteria are met.
RESPONSE TO LAL48
The State Water Board convened two Expert Review Panels on Intake Impacts and
Mitigation (ERP II & III) to assess the best mitigation for impacts associated with cooling
water and desalination facility intakes (Foster et al. 2012 and 2013). The best available
science provided by the expert review panels was used to develop the mitigation
requirements in the proposed Desalination Amendment. We agree that if the proposed
Desalination Amendment is adopted, future workshops on mitigating impacts from
desalination facilities may be needed. It is the intent of the Water Boards to collaborate
with other agencies having the authority to permit desalination projects and require
mitigation (e.g. California Coastal Commission, California Department of Fish and
Wildlife, State Lands Commission) to ensure the mitigation projects are the best
available mitigation measures feasible (see chapter III.L.2.e.(3)(c) of the proposed
Desalination Amendment).
COMMENT LAL49
• Housing and Development assessment. A ready supply of desalinated water may reduce
pressure for landscape-based approaches to water conservation and infiltration/reuse.
RESPONSE TO LAL49
This is an important issue to consider, but will be addressed by the water providers as to
the best use of their resources to deliver a clean and reliable water source to their
customers. Neither the existing Ocean Plan nor the proposed Desalination Amendment
is intended to address the uses of potable versus non-potable water. Ideally desalination
would be used in conjunction with existing programs that stress water efficiency and
reuse. The purpose of the proposed Desalination Amendment is to provide guidance
and direction on how to protect beneficial uses of ocean water if a desalination facility is
proposed.

Unclear statements
COMMENT LAL50
• p. 64. Clairfy ‘same source water body’ for cumulative impacts.
RESPONSE TO LAL50
Please see response to LAL47.
COMMENT LAL51
• Text missing in some places … low key language?
RESPONSE TO LAL51
Not clear where the specific errors are that are being referred in this comment, however
the text in the proposed Desalination Amendment and Staff Report with SED have been
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corrected when errors were found.
COMMENT LAL52
• Operator-determined construction impacts may not be wise.
RESPONSE TO LAL52
Construction-related impacts will be assessed in the Marine Life Mortality Report, which
is then reviewed and approved by the regional water boards in consultation with State
Water Board staff.
COMMENT LAL53
• . Text p. 142. How can the Carlsbad desalinization proposal claim no operational impacts on
biological resources? Is this because reused water already has 100% mortality? Does this apply
to significant and non-significant impacts?
RESPONSE TO LAL53
The re-used water already has 100 percent mortality, so there is no additional mortality at
the intake of the desalination facility that hasn’t already occurred at the powerplant
intake. This is described as an insignificant impact. (See
http://carlsbaddesal.com/Websites/carlsbaddesal/images/eir/EIR_4_3.pdf)
This is one of the benefits of desalination facilities co-locating with power plants.
However, as power plants come into compliance with the OTC Policy, and the cooling
water becomes unavailable, desalination facilities will have to acquire source water from
another source.
COMMENT LAL54
• The energy intensive nature of desalinization is pointed out but should be incorporated into
decision-making.
RESPONSE TO LAL54
The State Water Board’s authority is limited to water quality issues. The California
Ocean Plan does not include criteria related to energy use and neither does the proposed
Desalination Amendment. Energy use and its impact on the environment will be
evaluated by project proponents under CEQA.
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3. E. Eric Adams, Ph.D., P.E. (EEA)
Conclusion 1 A receiving water salinity limit of 2 ppt above natural background salinity is
protective of marine communities and beneficial uses.
COMMENT EEA1
I am not a biologist, but the value of 2 ppt does seem consistent with available toxicological
studies. Moreover, an excess salinity of 2 ppt salinity (dilution of roughly 20) is certainly
achievable if there is minimal far field build-up. See Conclusion 4 below. Thus I am generally
supportive of the conclusion.
Studies such as Phillips et al. (2012) typically report tests with fixed duration exposures (e.g.,
48, 72 hours). Yet these durations may not match the exposures experienced in the field.
Presumably some motile organisms would avoid the near field plume or crawl/swim through it,
thus experiencing shorter term exposures. On the other hand, stationary biota, such as benthic
infauna, could experience longer durations of elevated salinity, especially if an outfall is located
in a poorly flushed area where the back-ground build up could extend over a considerable
distance. Ideally at least some tests with time-varying exposure should be conducted. This is
similar to other situations with time-varying pollutant exposures such as waste heat
(temperature) from power plants, for which a substantial body of literature exists.
Phillips and 7 others (2012). “Hyper‐Salinity Toxicity Thresholds for Nine California Ocean Plan Toxicity
Test Protocols.” U.C., Davis, Department of Environmental Toxicology. Report prepared for California
State Water Resources Control Board, Agreement Number 11‐133‐250.

RESPONSE TO EEA1
Agree. As described in chapter III.L4.a of the proposed Desalination Amendment,
receiving water monitoring of water quality and biota will be used in conjunction with
narrative and numeric objectives to ensure that beneficial uses of the receiving water are
not degraded by pollutants in the discharge.

Conclusion 2 A subsurface seawater intake will minimize impingement and entrainment
of marine life.
COMMENT EEA2
Missimer et al. ( 2013) discusses various types of subsurface intakes (vertical wells, angle wells,
horizontal wells, radial wells, and seabed and beach galleries). The zones of influence of all
systems as they intersect the seabed are much larger than the corresponding dimension of a
surface intake, implying much lower velocities, meaning impingement is avoided. Also, the
typical pore size of seabed sediments is small enough to avoid entrainment of fish larvae. So I
support this conclusion.
RESPONSE TO EEA2.
Comment noted.
COMMENT EEA3
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Other potential advantages of subsurface intakes are cited, including improved raw water
quality, reduced chemical usage, reduced energy costs (hence GHG emissions) and reduced
overall cost to consumers (their higher capital costs are more than offset by lower operational
costs). There are a number of operational SWRO plants using surface intakes, but not too many
big ones. Clearly some sites are better than others, hydro-geologically speaking, but it also
seems that designers are being cautious. Also, many of the examples come from the Middle
East, where land is more available than in more congested California.
Missimer, T.M., Ghaffour, N. Dehwah, A.H.A. Rachman, R. Maliva, R.G. and Amy, G. (2013). “Subsurface
intakes for seawater reverse osmosis facilities: Capacity limitation, water quality improvement, and
economics” Desalination 322: 37-51.

RESPONSE TO EEA3
Comment noted.

Conclusion 3: A 0.5, 0.75 or 1.0 mm, or other slot sized screens installed on surface
water intake pipes reduces entrainment.
COMMENT EEA4
I am not a biologist, but the available studies do seem to indicate that fine mesh screens do
protect against larval entrainment. So I generally support this conclusion. But I would defer to
others as to the optimal mesh size, if indeed there is a single optimum. The critical size depends
on the larval size which is a function of the species, site, season and year. While changing
screens on a seasonal or annual basis would seem burdensome, it could be appropriate to
choose a unique size for a given station.
Most of the entrainment research has been done for electric power plants which experience
similar problems of entrainment, but on a larger scale. One way to reduce entrainment at power
plants is to minimize intake flow rates (e.g., through variable frequency pumps or by shutting
down units for scheduled maintenance) during critical windows of time when small larvae are
most abundant. Depending on the seasonal demands for freshwater, perhaps similar
approaches could be used at desalination plants.
RESPONSE TO EEA4
Comment noted. Chapter III.L.2.d.(1)(c) of the proposed Desalination Amendment
specifies a 1.0 mm screen coupled with a maximum flow velocity of 0.15 meters per
second to reduce impingement and entrainment from screened surface water intakes. In
addition, chapter III.L.2.c.(2) of the proposed Desalination Amendment includes a
requirement to analyze potential designs for surface intakes to minimize intake and
mortality of all forms of marine life. This would allow the regional water board to include
provisions in an NPDES permit that would require an owner or operator to minimize
intake flow rates during certain periods of high larval abundance in the water or when
certain sensitive species (e.g. abalone) are spawning.
Conclusion 4: Multiport diffusers and commingling brine with other effluents can dilute
brine discharge and provide protection of aquatic life.
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COMMENT EEA5
Use of multiport diffusers and co-mingling of reject brine with other effluents can get near field
dilution to within acceptable levels (~20). As shown below, so can pre-dilution directly with
seawater (flow augmentation), as well as increasing discharge momentum. All approaches have
some pros and cons that should be weighed. For a single dense plume discharging from a flat
bottom at an angle θο relative to horizontal, into quiescent receiving water, the terminal plume
rise height h and the “near field” dilution Sn are given by
h = c1(θο)DoFo
(1a)
Sn = c2(θο)Fo
(2a)

where Do is the effective orifice diameter (accounting for flow contraction if any), Fo is the
discharge Froude number, Fo = uo/(∆oDo)0.5, uo is the exit velocity (4Qo/πDo2), Qo is the
discharge flow rate, ∆o is the reduced gravity [g(ρo-ρa)/ρa], g is gravity, ρo and ρa are the
densities of the discharged brine and the seawater, respectively, and c1 and c2 are
empirical coefficients. For θο= 60o, Abbessi and Roberts (2014) give c1 = 2.25 and c2 =
2.60. The plume produces dilution through the entrainment of ambient water, so the
dilution Sn in Eq. 2a implies an effective flow rate entering the near field of Q = QoSn. If
the reduced gravity of the discharge results solely from a single source, i.e., brine with an
excess discharge concentration ∆so, then ∆o ~ ∆so. The near field concentrations above
background (∆s and ∆c), of salinity and of any other contaminant (e.g., product of
corrosion, or anti-fouling agent) discharged with concentration ∆co, are given by
∆co/∆c = ∆so/∆s = Q/Qo = Sn. Eqns 1a,2b can also be written

The above equations are for a single jet discharging just the brine from a desalination
plant. The accompanying sketch depicts an arrangement where the discharged flow
can be pre-diluted with either: i) seawater, ii) treated wastewater effluent, and/or iii)
heated condenser cooling water from a power station, making a combined flow of RQo.
The discharge is evenly distributed through N ports of a multiport diffuser making the
flow per port equal to RQo/N. The reduced gravity of the combined flow is [∆o + (R1)∆p]/R where ∆p is the reduced gravity of the pre- dilution flow, which is proportional to
the pre-dilution excess salinity, i.e. [g(ρp-ρa)/ρa] ~ ∆sp, defined as positive for a dense
flow. For example, if the pre-dilution comes from pure seawater ∆p = ∆sp = 0 while if it
comes from treated wastewater effluent or heated condenser cooling water ∆p and ∆sp <
0. Using Eqs 1b, 2b, the maximum plume height and the dilution are

Again, the total induced flow rate is Q = SnQo. Thus mass balances for the near field
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excess salinity and concentration above ambient are given by Δc = [Δco + (R-1)Δcp]/ Sn,

and Δs =[Δso + (R-1)Δsp]/ Sn. The “effective” dilutions for salinity and concentration, in
turn, are

Eqs 3-5 are exercised in the accompanying table. Note that for a given problem Qo and
∆o are fixed, while θo, R, uo, N and ∆p are design variables. Case 1 starts with base
case parameters that do not meet a target near field dilution of 20 either for excess
salinity ∆s or excess concentration ∆c (last two columns of the table). The remaining
cases show that dilution increases (and a target of 20 can be easily achieved) by using
a multi-port diffuser (increasing N; Case 2), increasing discharge momentum (increasing
uo; Case 3), pre-diluting the brine with neutrally buoyant seawater (increasing R with ∆p
= 0; Case 4), and pre-diluting (co-mingling) the brine with relatively buoyant treated
wastewater or heated water (increasing R and making ∆p < 0; Case 5).
So all of these options can provide improved dilution. On the negative side, increasing
uo and R may require deeper water depth or shallower discharge angle to avoid plume
surfacing, while increasing N allows discharge in shallower water. These are capital
cost issues. And increasing either uo or R requires more pumping energy, an operating
cost issue. Environmentally, increasing R causes more water to be withdrawn at the
intake with potential impacts due to impingement and entrainment, as well as impacts on
the discharge side due to turbulent shear. Increasing uo by itself could also increase
turbulent shear. But if you can use another effluent (i.e., treated wastewater or
condenser cooling water) for pre-dilution, then you have already suffered the impacts
with sourcing and using that water, and if you are going to discharge the other effluent to
the ocean anyway, you might as well let it improve your dilution. In the case of treated
wastewater, however, an evaluation should be made as to whether commingling is a
more valuable use than re-use (direct or indirect).
The improved dilution from co-mingling comes from both increasing R and
decreasing the reduced gravity. In the case of brine, the “effective dilution” is
increased further because the pre-dilution flow has negative excess salinity. This is
reflected in the higher value of Sns’ = ∆so/∆s representing the reduction in salinity,
relative to Snc’ = ∆co/∆c representing the reduction in concentration. Indeed, if [∆o +
(R-1)∆p] = 0, the effluent would be neutrally buoyant and the effective brine dilution
would be infinite (Eq 4), given sufficient water depth. And if [∆o + (R1)∆p] < 0 the effluent would be positively buoyant. A separate dilution equation would
need to be applied because the diluted effluent would float on the ocean surface,
rather than fall to the seafloor. Because ambient velocities are generally higher on the
surface than on the bottom, such a plume is more easily flushed in the far field,
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resulting in less brine build up. On the other hand, an aesthetic drawback is that the
plume would be visible.
To summarize, I certainly support the conclusion that diffusers and co-mingling can provide
good near field dilution. Flow augmentation can also be used, but is somewhat less effective,
and simply adjusting the exit velocity may also work. Because there are multiple environmental
impacts to be minimized (intake entrainment/impingement, near and far field concentrations of
brine and other discharged pollutants, plus turbulent shear) and some of these vary with site
(e.g., variation in water depth and flushing) I do not believe a single strategy for dilution can be
recommended.
RESPONSE TO EEA5
Agree. During the stakeholder outreach process for developing the proposed
Desalination Amendment, many stakeholders identified the need for site-specific
flexibility and flexibility to accommodate for future technological innovations. This
flexible approach was included in chapters III.L.2.d.(2) of the proposed Desalination
Amendment where commingling brine with wastewater was established as the preferred
brine disposal technology, but if unavailable, brine can be discharged through multiport
diffusers. The intent was to encourage dilution in order to minimize impacts on marine
life and beneficial uses associated with elevated salinity. Chapters III.L.2.d.(2)(c) of the
proposed Desalination Amendment allows for future technological innovations.
COMMENT EEA6
Following are several related comments. Many different locations within the plume have been
used to define dilution (e.g., minimum dilution at maximum height, impact point dilution, near
field dilution). The near field dilution is the most appropriate because it pertains to
concentrations after discharge-induced mixing terminates. It is also relatively easy to measure.
Roberts et al. (2012) suggests that evaluating dilution under quiescent ambient conditions (as
above) is conservative, which is generally the case, but may not be true for a multi-port diffuser.
Depending on diffuser orientation and port size, plumes from adjacent nozzles may interact. For
example, Adams (1982) shows degradation in the performance of a “Tee” diffuser (manifold
oriented parallel to shore) and improvement in the performance of a “Staged” diffuser (manifold
oriented offshore) as ambient current increases. These applications were for condenser cooling
water, with discharge flow rate and momentum considerably higher than found in typical brine
discharges, so the issue will not be as acute. Nonetheless there has been very little study of
dense multi-port discharges in a current.

E. Eric Adams, Ph.D., P.E.

Massachusetts Institute of Technology

September 9, 2014

Appendix I
Amendment

Responses to the External Peer Review of the Desalination

All of the above relates to near field mixing. Roberts et al. (2012) correctly notes that one needs
a combined near and far field analysis. It does little good to obtain tremendous near field mixing
if the discharge area is poorly flushed, as the discharge will simply mix with itself allowing
concentrations to build up. While the literature is replete with analyses of near field mixing (e.g.,
formulae such as Eqs. 1-2), there have been fewer published analyses of far field mixing,
combined with near field mixing, applied to brine discharges. A good example or two would help
regulators/designers.

A simple way to combine the near and far fields is to first identify the far field, or background,
concentration of water entrained in the near field (Adams, et al., 1981). The far field dilution can
be defined as
Sf = (co-ca)/(cf-ca)
(6)
while the near field dilution is
Sn = (co-cf)/(cn-cf)

(7)

where ca, cf, cn and co are concentration in the ambient receiving water, the far field, the near
field and the discharge, respectively. Combining Eqs. (6 and 7)) yields an expression for the
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total dilution, St = (co-ca)/(cn-ca)
1/St = 1/Sn + 1/Sf – 1/(SnSf) ~= 1/Sn + 1/Sf

(8)

Clearly, the total dilution is less than either the near or the far field dilution. If the two dilutions
have different magnitudes, the smaller one controls total dilution. For example, a small far field
dilution can limit the maximum total dilution no matter how effective the near field mixing is.
Abbessi, O, and Roberts, P.J.W. (2014), “Multiport diffusers for dense discharges”, J. Hydraulic
Engrg. 140(8).
Adams, E.E. (1982), “Dilution analysis for unidirectional diffusers”. J. Hydr. Div. (ASCE) 108(HY3): 327342.
Adams, E., Harleman, D. R. F., Jirka, G.H., and Stolzenbach, K.D., (1981) “Heat disposal in the water
environment”, R. M. Parsons Laboratory, Dept. of Civil Engineering, MIT.
Roberts, J.P. (Chair) and four others (2012). Management of Brine Discharges to Coastal Waters,
Recommendations of a Science Advisory Panel, Report prepared by the Southern California Coastal
Water Research Project, Costa Mesa, CA for the State Water Resources Control Board, Technical Report
694, March 2012

RESPONSE TO EEA6
Agree. However, for the development of the discharge-related requirements in the
proposed Desalination Amendment, since discharges will be to ocean waters, the plume
will be under constant influence of currents. Consequently, the plume would be
transported away from the point of discharge preventing the potential for static buildup
of the plume. Chapter III.L.4 of the proposed Desalination Amendment includes
monitoring requirements to ensure that the plume is not building up or pooling on the
seafloor resulting in negative effects on beneficial uses.

Conclusion 5: The Area Production Forgone (APF) method using an Empirical Transport
Model (ETM) can effectively calculate the mitigation area for a facility’s intakes.
COMMENT EEA7
The Area Production Foregone (APF) method is used to determine (the area of) an appropriate
project, such as wetland restoration, that would offset the entrainment losses caused by intake
water at a power plant or desalination plant. This calculation relies on an Empirical Transport
Model (ETM) to estimate the portion of a population lost to entrainment in comparison to the
overall population in the water body affected by the cooling water intake (source water body,
SWB). This is typically done using target species, with the results extrapolated to other species
(Steinbeck, et al., 2007).
Clearly this is only approximate, because it is assumed that populations are uniform over the
SWB, and that conditions are simple, e.g., closed (no current) or open (with uniform ambient
current). Raimondi (2011) also discusses the impact on APF of statistical error and sample size.
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While measuring or calculating the rate of larval entrainment is relatively easy, determining
where the entrained larvae come from is more difficult, and assuming the SWB is either still or
flowing uniformly, is clearly approximate. A more accurate, though burdensome, approach
would be to simulate the transport of representative larvae, including their advection, diffusion,
and behavior (e.g., vertical migration, natural die-off) with a Lagrangian transport model driven
by a 3D circulation field. Recognizing that this is not always feasible, approximate solutions are
required and the APF/ETM is a reasonable approach. Thus I am generally supportive of this
conclusion.
Raimondi, P. (2011) “Variation in entrainment impact estimations based on different measures of
acceptable uncertainty”. California Energy Commission report CEC-500-2011-020, August 2011.
Steinbeck, J., Hedgepeth, J., Raimondi, P., Cailliet, G. and Mayer, D. (2007), “Assessing power plant
cooling water system impacts”, California Energy Commission report CEC-700-2007-010.

RESPONSE TO EEA7
Comment noted. There are benefits and drawbacks associated with using any model.
However, for the reasons stated in section 8.5.1.1 of the Staff Report with SED, the
proposed Desalination Amendment requires the use of the ETM/APF approach.
Since research is always progressing, there will always be improvements in data
acquisition that could be used to further enhance the ETM/APF method. The State Water
Board must review and update the Ocean Plan periodically. The approach proposed in
the Desalination Amendment, if adopted, will be evaluated and updated in the future as
necessary.
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4. Bronwyn Gillanders, Ph.D. (BG)
I have reviewed the Water Quality Control Plan for ocean waters of California along with the
associated Draft Staff Report (and other documents as necessary) focusing particularly on
the proposed amendments in relation to control of the intake of seawater for desalination
facilities. Overall, I believe that the best available scientific information has been used to
inform the proposed amendment. Where information was lacking, a number of studies have
been undertaken. There have also been several reviews of available information that have
helped inform the proposed amendments. In addition, I was impressed that consideration had
been given to cumulative effects on marine life from past, present and reasonably
foreseeable future activities. Potential cumulative impacts are not always addressed. Below
are my comments in relation to the specific conclusions that constitute the scientific basis of
the proposed regulatory action.
COMMENT BG1
A receiving water salinity limit of two parts per thousand (ppt) above natural
background salinity is protective of marine communities and beneficial uses.
The impacts of salinity on marine organisms are species dependent but as indicated in
the Staff report marine organisms generally start to show signs of stress when salinity is
increased by 2-3 ppt. An exception may be seagrasses which are more sensitive.
Most of the studies have focused on potential lethal effects and there are very few
investigations of sublethal effects. The lethal effects of brine on marine environments can be
minimal if disposal is properly undertaken and managed as dilution can be rapid in a suitable
environment. Overall, a water salinity limit of 2 ppt should provide adequate protection of
marine environments in terms of lethal effects. The key thing to consider is likely the need for
accurate calibration of salinity testing equipment and verification against standards to ensure
that any salinity measurements are accurate and capable of detecting a 2 ppt change.
RESPONSE TO BG1
Comment noted. The proposed Desalination Amendment requires that salinity be
measured using a standard method (e.g. EPA 160.1), and following standard quality
assurance/quality control procedures that include, but are not limited to, replication of
data, and equipment calibration.
COMMENT BG2
A subsurface seawater intake will minimize impingement and entrainment of marine
life.
There is clear scientific evidence to suggest that subsurface intakes will minimise
impingement and entrainment of marine organisms since they generally collect water through
sand sediment. However, subsurface intakes may not be able to be used in all locations
therefore knowledge of the local geologic conditions is required. The proposed amendments
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have considered this factor and acknowledge that site and facility-specific factors be
evaluated before deciding on the best method of seawater intake.
RESPONSE TO BG2
Comment noted.
COMMENT BG3
A 0.5 mm, 0.75 mm, 1.0 mm, or other slot sized screens installed on surface water
intake pipes reduces entrainment.
Various slot sizes are possible for surface water intake pipes and a number of studies have
evaluated effectiveness of mesh screens at reducing impingement and entrainment of marine
organisms. As indicated in the staff report species morphology needs to be considered-this
can likely be modelled and then further investigated empirically. Knowledge of the fish
assemblage at the locality of the desalination facility will be critical to assess the efficacy of
different slot screen sizes. For surface water intake pipes there is sufficient evidence in the
literature to support the use of slot sized screens to reduce entrainment. However, the size of
screen (and performance of screens) may need to be considered on a location by location
basis. In addition there may be some variation through time due to differences in larval
assemblages. These factors have been considered in a number of the reports.
RESPONSE TO BG3
The proposed Desalination Amendment was revised to require no larger than 1.0 mm
slot size screens for surface water intakes. The selection of a single screen slot size
was consistent with the project goal to provide a uniform statewide approach for
minimizing intake and mortality of all forms of marine life and controlling the associated
adverse effects of surface water intakes at desalination facilities. Please also see
response to comment 15.5 in Appendix H of the Staff Report with SED regarding the
selection of screens size.
COMMENT BG4
Multiport diffusers and commingling brine with other effluents can dilute brine
discharge and provide protection to aquatic life.
Commingling brine with other waste discharges has been shown to be one of the most effective
methods for brine discharge, but as indicated in the report is not always feasible. Of the other
methods, to date, discharging brine through multiport diffusors is likely to provide greatest
protection to aquatic organisms as background salinity is reached relatively close to the output.
Both approaches can dilute brine discharge and have the potential to minimise impacts on
marine organisms when properly utilised.
RESPONSE TO BG4
Comment noted.
COMMENT BG5
The Area Production Forgone (APF) method using an Empirical Transport Model (ETM)
can effectively calculate the mitigation area for a facility's intakes.
I am not familiar with many of the approaches to mitigating for desalination-related impacts.
However, based on my knowledge of fish life history I agree that the Adult Equivalent Loss
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(AEL) and Fecundity Hindcasting (FH) approaches are likely to be difficult to implement due to
the lack of information on growth and survivorship of species at different stages of their life
history. As such, for many species there would be insufficient data to evaluate AEL or FH
approaches. Given that the empirical transport model and area of production forgone method
relies on oceanographic and entrainment data it is more easily calculated for estimation of
mitigation. Estimates of production forgone are also used in other areas for mitigation and
restoration (e.g. oil spills), again supporting their use in desalination.
RESPONSE TO BG5
Comment noted.
I have also briefly addressed the following questions:
COMMENT BG6
ln reading the Substitute Environmental Document that also comprises the Staff
Report and proposed amendment language, are there any additional scientific
findings that are part of the scientific basis of the proposed rule not described
above?
The amendments consider the key marine environmental impacts, namely impingement
and entrainment of organisms due to intake of water, and the concentrate and chemicals
that are discharged to the marine environment as a result of the process. I believe that the
key scientific findings have been adequately described.
RESPONSE TO BG6
Comment noted.
COMMENT BG7
Taken as a whole, is the scientific portion of the proposed rule based upon sound
scientific knowledge, methods, and practices?
Overall, the scientific section uses sound scientific knowledge, methods and practices. In
particular, consideration of potential cumulative impacts of the desalination facility in
combination with other anthropogenic factors is important. This will allow effects of multiple
desalination plants to be considered as well as the effect of a desalination plant placed
nearby other facilities (e.g. power plant, waste water treatment plant etc).
RESPONSE TO BG7
Comment noted.
COMMENT BG8
The proposed amendments take into account best scientific practice but also provide
flexibility to meet project goals and minimise marine impacts as much as possible.
RESPONSE TO BG8
Comment noted.
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5. Robert W. Howarth, Ph.D. (RWH)
I have carefully read the draft Appendix A of the Desalination Amendment, the draft Staff Report
on Desalination Facility Intakes, Brine Discharges, and the Incorporation Of Other
Nonsubstantive Changes, and several supporting documents including the Roberts et al. (2012)
panel report (SCCW report # 694) on Management of Brine Discharges to Coastal Waters:
Recommendations of a Science Advisory Panel, the Phillips et al. (2012) study on Hyper-saline
Toxicity Thresholds for Nine California Ocean Plan Toxicity Test Protocols, the Jenkins and
Wasyl (2013) report on Analytic Comparisons of Brine Discharges Strategies Relative to
Recommendations of the SWRCB Brine Panel Report, and the MIssimer et al. (2013) paper
published in Desalination, vol. 322: 37-51. My review focuses on two major conclusions of the
Desalination Amendment.
Conclusion #1. “A receiving water salinity limit of two parts per thousand (ppt) above
natural background salinity is protective of marine communities and beneficial uses.”
COMMENT RWH1
I do not think the scientific basis is sufficient to conclude that a salinity limit of two ppt is
adequately protective. For the most part, a clear effort was made to use the best available
science to support the new standards, and a good basis for this is provided by Roberts et al.
(2012), Jenkins and Wasyl (2013), and Missimer et al. (2013). However, as noted by Roberts et
al. (2012), the available relevant science is very limited, and several major data and knowledge
gaps exist. Note that Roberts et al. (2012) emphasized a major limitation of the available
science evidence: “a large proportion of the published work is descriptive and provides little
quantitative data that can be assessed independently. Many monitoring studies lacked sufficient
details of study design and statistical analyses, making interpretation of results difficult.” They
called for improved study and monitoring, noting further that “Such studies using robust
experimental designs are currently underway in Australia (e.g., Perth and Sydney desalination
plants) and are expected to substantially add to our understanding of field effects of desalination
concentrate discharge. Detailed results from these studies are not yet available for review.” This
statement was written 2.5 years ago. Results may now be available. If so, they clearly would be
immensely informative and should form part of the basis for the draft Staff Report and the draft
new standards.
RESPONSE TO RWH1
Comment noted. To our knowledge, these studies are still underway. The State Water
Board acknowledges the benefits of the research needs and will review and consider
new data and information as it becomes available. The California Ocean Plan (Ocean
Plan) is periodically reviewed to ensure that the requirements included are protective of
beneficial uses. As new data and information are generated, the State Water Board can
consider the need to update the requirements related to the discharge of brine waste.
COMMENT RWH2
Several major issues somewhat undercut conclusion #1 as laid out in the draft Staff Report and
the new standards. These include: 1) there is an over-reliance on short-term toxicity tests rather
than more sensitive longer-term tests; 2) the additives used by desalinization plants (and
therefore discharged with the brines) are not adequately considered (see Section 3.1, Chemical
Additives, in Robertson et al. 2012 for a discussion on this point); and 3) no evidence is provided
to support the conclusion that discharge of brines with comingled sewage, agricultural, or
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industrial wastes should be the preferred method of disposal, and I am not aware of any
scientific evidence indicating this is in fact a desirable approach;
RESPONSE TO RWH2
These general comments are addressed specifically as they are mentioned in the
comments below.
Specifically, I recommend:






COMMENT RWH3
a greater reliance on longer-term chronic toxicity tests in evaluating discharge standards, and
the use of tests with actual RO discharge rather than brines made from freezing seawater where
the potentially toxic additives used in RO operations are not present; such information is largely
lacking now (Roberts et al. 2012), but its development should be explicitly encouraged; further, it
should be noted that the current approach is likely to underestimate effects, and so the
proposed brine discharge standard of 2 ppt above background salinities (page 40 of the draft
Appendix A of the Desalination Amendment) may not be protective enough; a standard of 1 ppt
should be considered, as is used by many agencies in Australia and Japan;
RESPONSE TO RWH3
The receiving water limitation for salinity was based on the best available science, but we
agree that more studies should be completed to evaluate chronic exposure to
desalination discharges. The proposed Desalination Amendment includes a requirement
to establish baseline biological conditions at the proposed discharge location and at a
reference location. These data will provide information regarding the long-term effects of
the discharge on the marine environment. The regional water board can use the data to
evaluate if there are negative effects on beneficial uses resulting from the discharge, and
update a facility’s NPDES permit accordingly.
COMMENT RWH4
consideration of a requirement that the chemical additives used by desalinization plants be
publicly disclosed (according to Roberts et al. 2012, this is not currently the case, as proprietary
business claims keep the list of additives a secret); the draft Appendix A of the Desalination
Amendment is silent on this point;
RESPONSE TO RWH4
The regional water boards address chemical additives used by desalination facilities in
facility-specific NPDES permits. Since the use of these chemicals is highly variable, the
regional water boards will continue to regulate chemical additives such as antiscalants,
biocides, and cleaning-in-place liquids on a case-by case basis. For more information,
please see section 8.8 of the Staff Report with SED.
COMMENT RWH5
toxic substances, including those that are added by operators but also others such as copper
which are known to be release from desalinization plants and may simply result from leaching of
pipes and filters, should be explicitly considered in risk assessment of discharges, and
monitored appropriately; the draft Appendix A of the Desalination Amendment is also silent on
this point;
RESPONSE TO RWH5
The scope of the proposed Desalination Amendment addresses salinity-related toxicity.
There may be other alterations from desalination discharges relative to normal seawater.
As described in response to comment RWH4, the regional water boards will continue to
regulate antiscalants, biocides, and cleaning in place liquids on a case-by-case basis.
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Even though the scope of the proposed Desalination Amendment is limited to salinityrelated toxicity, all other applicable portions of the Ocean Plan will apply to discharges
from desalination facilities, including copper regulations. For those chemicals or
elements that might not appear in Table 1 of the Ocean Plan, Whole Effluent Toxicity
(WET) testing and the toxicity objectives are relied upon to address the effects of
mixtures and unknown or unregulated constituents in the effluent. WET testing is also
beneficial for identifying toxicity of pollutants for which a numeric objective does not
exist. Receiving water monitoring of water quality and biota is used in conjunction with
narrative and numeric objectives to ensure that beneficial uses of the receiving water are
not degraded by pollutants in the discharge.




COMMENT RWH6
consideration of requirements that would prohibit the use of some chemical additives (such as
chlorine), and requirement of environmentally preferred alternatives (such as perhaps ozone);
the draft Appendix A of the Desalination Amendment is silent on this as well;
RESPONSE TO RWH6
Please see response to RWH13 below.
COMMENT RWH7
greater caution in urging the comingling of brine with sewage, agricultural, and industrial wastes
as the preferred method of disposal, as on page 34 of the current draft Appendix A of the
Desalination Amendment; there is no available science to conclude that this is in fact an
environmentally safe alternative.
RESPONSE TO RWH7
Please see response to comment LAL14 in the Lisa A. Levin Peer Review.
Specific comments on the draft Staff Report regarding conclusion #1:
COMMENT RWH8
Page 13, section 2.2: the report refers to the Phillips et al. (2012) study and states that effects
were found at salinities just 2 to 4 ppt above ambient. While this is true, it is perhaps misleading.
Phillips et al. (2012) themselves state “The whole effluent toxicity (WET) protocols used in the
current research were designed to provide short‐term indications of chronic toxicity. Because
there is some concern over the chronic effects of brine effluent on marine receiving systems,
longer‐term chronic toxicity studies should be conducted to confirm the WET protocols are
adequately protective of ocean receiving systems impacted by hypersalinity.” I believe it likely
that appropriate longer-term chronic toxicity may show effects at lower salinities. Further, as
noted by Roberts et al. (2012), most of the experiments in the Phillips et al. (2012) study were
with brine created by freezing seawater, and not actual brines from RO facilities, where the
addition of biocides, etc., seem likely to increase the toxicity of the effluent.
RESPONSE TO RWH8
Please see response to comments RWH3 and RWH5.
COMMENT RWH9
Page 62, section 8.4.5: the report defines sensitive species as “organisms that can only survive
within a narrow range of environmental conditions.” I urge that a broader definition be used, one
that would include species that are particularly vulnerable to anthropogenic stresses, such as
from toxic substances, whether or not they have a narrow environmental range for survival.
RESPONSE TO RWH9
The definition of sensitive species was expanded on in section 8.4.5 of the Staff Report
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with SED and now states,
“Sensitive species are organisms that can only survive within a narrow range of
environmental conditions, are sensitive to anthropogenic stresses, or are in need of
special protection. CDFW maintains the California Natural Diversity Database
(http://www.dfg.ca.gov/biogeodata/cnddb/) that “provide[s] the most current information
available on the state's most imperiled elements of natural diversity and to provide tools
to analyze these data.” (CDFW 2015) In January 2015, CDFW released a list of “special
animals” that they determined are the species most at risk or most in need of
conservation efforts. This list includes some marine species and can be used in
conjunction with the California Natural Diversity Database to identify sensitive species.
There may be sensitive species in a region that are not included on the CDFW list or in
the California Natural Diversity Database. For example, the California Natural Diversity
Database includes crustaceans and mollusks on their “Special Status Invertebrate
Species Accounts,” but does not include any echinoderms
(http://www.dfg.ca.gov/biogeodata/cnddb/invertebrates.asp).”
COMMENT RWH10
Page 64, option 3: the report states “Desalination facilities could be sited at locations where
subsurface intakes are infeasible as long as the regional water board determines it is otherwise
the best site and in combination with the best design, technology and mitigation measures
results in the least amount of marine life intake and mortality.” Insufficient guidance is given as
to how the regional water board would make such a determination in a scientifically defensible
manner. Since subsurface intakes are clearly the best approach, again, why not simply require
that desalinization plants be built only where subsurface intakes are feasible?
RESPONSE TO RWH10
Chapter III.L.2 of the proposed Desalination Amendment provides direction for the
regional water boards on how to conduct a 13142.5(b) determination. This approach was
upheld by an appellate court in Surfrider Foundation v. California Regional Water Quality
Control Board (2012) 211 Cal.App.4th 557, 576. The proposed Desalination Amendment
also includes a provision allowing the regional water board to require an owner or
operator to hire a neutral third party entity to review studies and models and make
recommendations to the regional water board. The neutral third party may include
experts in the field. Additionally, both the permitting process and the CEQA process for
a project are public processes where stakeholders can voice concerns about whether or
not the determination is scientifically defensible.
One of the goals of the proposed Desalination Amendment is to support the use of ocean
water as a reliable supplement to traditional water supplies while protecting beneficial
uses. Water Code section 13142.5(b) requires an owner or operator of a new or
expanded facility to use the best available site, design, technology, and mitigation
measures feasible to minimize intake and mortality of all forms of marine life.
Subsurface intakes represent the best technology for minimizing intake and mortality of
all forms of marine life, but they are not available or feasible in all situations. If
subsurface intakes are not feasible, an owner or operator may use a screened surface
intake. The State Water Board acknowledges that screened surface intakes have
significantly higher operational mortality relative to subsurface intakes and that
subsurface infiltration galleries may have mortality associated with the construction and
maintenance of the intake. The regional water board will first determine if subsurface
intakes are feasible and then determine the best available technology alternative that will
work in combination with the best available site and best available design alternatives,
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resulting in the least amount of intake and mortality of all forms of marine life.
COMMENT RWH11
Page 64, option 3: the report claims “Siting a desalination facility in close proximity to a
wastewater dilution source can prevent a facility from discharging toxic concentrations of brine
into ocean waters.” This over-states what is known. As Roberts et al. (2012) noted, there has
been virtually no study of the effects of co-releasing brines with wastewater sources. Since
wastewaters contain toxic materials, this blanket recommendation seems unwise without further
study. One explicit conclusion of the Roberts et al. (2012) report states “When concentrate is
blended with municipal wastewater, chemical/physical interactions of the concentrate with
municipal wastewater constituents may produce toxic effects that cannot be detected using
traditional WET test methods.”
RESPONSE TO RWH11
Some large municipal wastewater facilities in southern California are currently diluting
brine with wastewater, and the commingled discharge is achieved through diffusers.
Reports from regional monitoring studies conducted by the Southern California Coastal
Water Research Project indicate there are few environmental impacts that occur in the
near coastal marine environment within the southern California Bight. However the
regional monitoring studies are not designed to assess impacts associated with specific
ocean discharges, rather these studies are intended to assess overall condition of the
southern California Bight
(http://ftp.sccwrp.org/pub/download/DOCUMENTS/Bight08_CE_Synthesis_web.pdf)
For some commingled discharges, the salinity of the brine will balance the freshwater
nature of the wastewater effluent and the discharge may be near-ambient salinity. As
more facilities commingle brine with municipal waste, more data will become available
regarding the environmental impacts of commingled discharges.
Chapter III.L.4 of the proposed Desalination Amendment includes ongoing monitoring
and reporting requirements that the regional water boards can use to update and revise
NPDES permits as needed. Receiving water monitoring of water quality and biota is used
in conjunction with narrative and numeric objectives to ensure that beneficial uses of the
receiving water are not degraded by pollutants in the discharge.
COMMENT RWH12
Pages 70-71, section 8.5.1.2: the report discusses the toxicity of brine, but does not state that
toxic materials such as biocides used by desalinization plants are part of the brine discharge.
This is an important point, and unfortunately very little is known about how this affects the
overall toxicity of brine discharges (a point highlighted by Roberts et al. 2012).
RESPONSE TO RWH12
Please see section 8.8 of the Staff Report with SED.
COMMENT RWH13
Page 83, section 8.6.1: here, the report brings up the problems with relying on only short-term
toxicity tests and the need to fully consider the toxic materials used by desalinization plants:
“Most laboratory studies have focused on short-term chronic salinity toxicity associated with
Whole Effluent Toxicity testing (WET), for which there is limited information on sub-lethal
endpoints associated with reproduction, endocrine disruption, development, and behavior of
benthic invertebrates and vertebrates. Additionally, existing WET studies have focused on the
salinity of brine discharges, but have not addressed acute and chronic effects from different
types of concentrates and mixtures of membrane treatment chemicals (antiscalants) associated
with RO. (Roberts et al. 2012; Phillips et al. 2012) Antiscalants are typically used in desalinating
seawater; however, chlorine or other chemicals may also be used at facilities to reduce
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biofouling (Roberts et al. 2012).” These are critically important points that need to much more
fully inform the entire draft Staff Report, and the resulting recommendations. For instance, why
allow the use of chlorine? Why not instead require the use of ozone, as is commonly done for
many publicly owned sewage treatment plants because the discharge effluent is far less toxic?
RESPONSE TO RWH13
Please see response to comment RWH3 regarding the need for toxicity testing within
longer durations, response to comment LAL6 in the Lisa A. Levin Peer Review regarding
mixtures of chemicals, and section 8.8 of the Staff Report with SED regarding
antiscalants, biocides, and cleaning in place liquids. Table 1: Water Quality Objectives of
the Ocean Plan includes limiting concentrations for total residual chlorine (instantaneous
maximum- 60 µg/L, a daily maximum- 8 µg/L, and a 6-month median 2 µg/L) that are
considered to be adequately protective of beneficial uses. If an owner or operator uses
chlorine in their process, the discharge must still meet the total residual chlorine
requirements. The regional water boards can address facility-specific issues related to
water quality in the individual NPDES permits.
COMMENT RWH14
Page 94, section 8.7.1: the report states “The Panel reviewed scientific literature that addressed
impacts of elevated salinity on marine organisms and found that most marine organisms started
to show signs of stress when salinity was elevated by 2 to 3 ppt…..”, referring to the Roberts et
al. (2012) report. This statement is true, but perhaps misleading since Roberts et al. (2012) also
noted that this does not account well for the toxic substances used by desalinization plants, nor
for the inherent insensitivity of short-term toxicity testing (a conclusion also of the Phillips et al.
2012 study). Table 2.1 in the Roberts et al. (2012) report shows that several authorities in
Australia and Japan have limited brine discharges to an increase of 1 ppt. This should be
explicitly acknowledged by the staff report.
RESPONSE TO RWH14
A paragraph was added to section 8.7.1 of the Staff Report with SED to discuss Table 2.1
from Roberts et al. 2012 and mention that the most conservative regulations for salinity
are for facilities in Australia and Japan. In addition to the requirement of demonstrating
compliance with the receiving water limitation for salinity, an owner or operator is
required to establish baseline biological conditions at the proposed discharge location
and at a reference location. These data will provide information regarding the long-term
effects of the discharge on the marine environment. The regional water board can use
the data to evaluate if there are negative effects on beneficial uses resulting from the
discharge and update a facility’s NPDES permit accordingly.
COMMENT RWH15
Page 95, section 8.7.1: the report states “The Science Advisory Panel recommended that
salinity vary by no more than five percent at the edge of the zone of initial dilution. For most
California coastal waters, this translates to an increase of 1.7 ppt (rounded up, 2 ppt) above
ambient background.” To be protective, one should round 1.7 ppt down to 1.0 or 1.5 ppt, and not
up to 2 ppt, particularly given the lack of longer-term chronic testing, etc.
RESPONSE TO RWH15
The statement from the Science Advisory Panel (Roberts et al. 2012) is true, but it is
based on the average ocean salinity. In places where natural background salinity is
lower, the 5 percent limitation is smaller and where natural background salinity is higher,
the 5 percent is larger. For example, if natural background salinity is 32, the 5 percent
limit would be 1.6 ppt and if natural background salinity is 37, the 5 percent limit would
be 1.85 ppt. One of the project goals for the proposed Desalination Amendment is to
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provide a consistent statewide approach for protecting water quality, and related
beneficial uses of ocean waters. Setting the standard at 5 percent above natural
backgrounds salinity would not provide a consistent standard since it would vary
depending on the natural background salinity at a facility. Setting the standard as 1.5 ppt
above natural background salinity may be overly conservative and may also present a
disadvantage to facilities located in areas where natural background salinity is higher.
The narrative increase of 2 ppt above background would be protective of sensitive
species, while allowing flexibility for fluctuating ocean conditions. Although 2 ppt may
allow salinities greater than the LOEC of 35.6 ppt observed for red abalone (Phillips et al.
2012), other studies began to observe ecological impacts when salinity increases were
approximately 2 to 3 ppt above background (Roberts et al. 2012). In addition to the
requirement of demonstrating compliance with the receiving water limitation for salinity,
an owner or operator is required to establish baseline biological conditions at the
proposed discharge location and at a reference location. These data will provide
information regarding the long-term effects of the discharge on the marine environment.
The regional water board can use the data to evaluate if there are negative effects on
beneficial uses resulting from the discharge and update a facility’s NPDES permit
accordingly.
COMMENT RWH16
Page 95, section 8.7.1: the report states “The Science Advisory Panel further recommended that
the salinity objective should be based on the most conservative species. The reports by Phillips
et al. (2012) and Roberts et al. (2012) provide the basis to develop a receiving water limit for
California’s ocean waters. The Granite Canyon report showed that red abalone was most
sensitive to elevated salinity, with an LOEC at 35.6 ppt. Since salinity toxicity studies were not
done for all organisms in the California marine environment, the 2 ppt limit may be overly
conservative for some species, but not conservative enough for others. However, the majority of
the studies on elevated salinity showed that effects were not seen below 2 to 3 ppt above
natural salinity (Roberts et al. 2012).”This does not acknowledge the caveat in the Phillips et al.
(2012) study that the short-term toxicity testing may not be as sensitive as longer-term testing
(see my comment above regarding page 13), nor the problem that the Phillips et al. (2012)
experiments primarily used brine created by freezing seawater rather than RO effluent, where
added biocides, etc., would contribute to the toxicity (see my comment above regarding pages
70-71).
RESPONSE TO RWH16
Please see responses to comments RWH3 and RWH4.
COMMENT RWH17
Page 108, section 8.7.6: the report states “Staff recommends a combination of Option 4 and
Option 6. The Ocean Plan should establish a narrative receiving water limit for salinity of 2 ppt
above natural background, applied at a distance no greater than 100 meters from the point of
discharge.” For the reasons I lay out above, 2 ppt may not be protective enough. The science is
simple too uncertain, and has too many gaps, to reach this conclusion. A safer way forward
would be to use the 1 ppt standard employed by many agencies in Australia and Japan, and the
use high-quality monitoring to ensure that even this lower level is protective enough.
RESPONSE TO RWH17
Please see response to comment RWH15.
Conclusion #2. A subsurface seawater intake will minimize impingement and entrainment
of marine life.
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COMMENT RWH18
Conclusion #2 is very strongly supported by the scientific evidence, and the draft Staff Report
does an excellent job of summarizing this science. However, despite this clear and strong
evidence that the use of subsurface intakes are far less damaging ecologically than are surface
intakes, the draft new standards allow surface intakes at the discretion of regional water boards.
In light of these deficiencies, I am not convinced the new draft standards are sufficiently
protective.
I recommend:


a requirement that only subsurface intakes be used as sources of seawater, since the available
science as presented in the draft Staff Report, Roberts et al. (2012), and Missimer et al. (2013)
clearly indicates this is far more protective than the use of surface intakes; the draft Appendix A
of the Desalination Amendment gives regional water boards the ability to allow surface intakes
(pages 32 through 34)
RESPONSE TO RWH18
Comment noted. Please see response to comment RWH10.
Specific comments on the draft Staff Report regarding conclusion #:
COMMENT RWH19
Page 58, section 8.3.5: I disagree with the staff recommendation that surface intake of seawater
should be allowed “if subsurface intakes are shown to be infeasible.”The preceding 14 pages of
the draft Staff Report do an excellent job of outlining why subsurface intakes are far preferable
from an environmental standpoint, as does the Roberts et al. (2012) report and the Missimer et
al. (2013) paper. Option 2 is strongly supported by the available science, and the available
science indicates that any use of surface intakes is very likely to increase ecological damage,
both from entrainment and impingement and from the need to use more chemical additives
which are then discharged with the brine effluent. Further, the draft Staff Report gives no
guidance as to how to determine where subsurface intakes may be “infeasible.”I recommend
that new desalinization plants only be allowed where subsurface intakes can be used (or where
desalination plants are co-located with once-through electric power generating facilities, as
discussed on page 63).
RESPONSE TO RWH19
Please see response to comment RWH10.
COMMENT RWH20
Page 63, option 2: the report states “Option 2 would be environmentally protective but may be
overly restrictive and could prevent some communities from being able to use desalination to
augment their water supply. Subsurface intakes are not feasible at all locations, and there are
only 13 power plants operating in California, including Diablo Canyon Nuclear Power Plant.
“This presupposes that siting a desalination plant be determined by the wish of individual
communities to have a plant in their own jurisdiction, rather than based on minimizing
environmental harm. Why not allow desalination plants only in sites where ecological damage is
minimal, with subsurface intakes required and brine discharges only into ecologically insensitive
areas? Communities that do not have these attributes within their jurisdiction could ship in
freshwater from other facilities (California has a long tradition of shipping water over long
distances, when deemed necessary).
RESPONSE TO RWH20
Local water supply agencies have the authority and discretion whether to develop
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seawater desalination facilities in their portfolio. A goal of the proposed Desalination
Amendment is to support the use of ocean water as a reliable supplement to traditional
water supplies while protecting beneficial uses. Desalination is another water supply
option that can be used in conjunction with other water supplies to ensure areas can
meet their water demands. The proposed Desalination Amendment would apply
conditions to those water providers that elect to utilize desalination to increase potable
water supplies. It is up to the water providers to evaluate various supply options and
costs of each to make informed decisions about future supplies. In some cases, it may
be advantageous to ship the water from one area to another. However, the benefits
would have to be assessed because there is still the potential for environmental effects
associated with moving water (e.g. greenhouse gas emissions, construction of
infrastructure).
To ensure that subsurface intakes are used to the extent feasible, the proposed
Desalination Amendment includes several provisions to ensure the water is needed and
that the identified need cannot be arbitrarily inflated to preclude the use of subsurface
intakes. For example, chapter III.L.2.b.(2) of the proposed Desalination Amendment
requires consideration of the identified need for desalinated water identified with
applicable adopted county general plans, integrated regional water management plans,
or an urban water management plan. Chapter
III.L.2.d.(1)(a) of the proposed Desalination Amendment states that a design capacity in
excess of the identified need shall not be used by itself to declare subsurface intakes as
not feasible.
Selecting water supply alternatives at a local, regional, or statewide level is not the role
of the State Water Board. Further, the State Water Board does not intend to prioritize or
rank water supply options on a statewide level or limit desalination as an option for some
communities.
COMMENT RWH21
Page 65, section 8.5: the report again states “Desalination facilities with appropriately designed
subsurface intakes can effectively eliminate impingement and entrainment of marine life, and
consequently should not need to mitigate for intake-related mortality. However, subsurface
intakes may not always be feasible.” The best available science would dictate the exclusive use
of subsurface intakes.
RESPONSE TO RWH21
Please see response to comment RWH10.
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6. Nathan Knott, Ph.D. (NK)
Conclusion 1: A receiving water salinity limit of two parts per thousand (ppt) above natural
background salinity is protective of marine communities and beneficial uses.
COMMENT NK1
Reviewer Comment
Based on the documents provided for review (Jenkins et al. 2012, Phillips et al. 2012, Jenkins
and Wasyl 2013 & the Draft Staff Report) and my knowledge of this research area (Roberts,
Johnston & Knott 2010), I believe that a salinity limit of two parts per thousand above natural
background salinity would be an appropriate limit to protect the marine communities of
California.
The review of desalination and its discharge and the environmental effects provided in
Jenkins et al. (2012) and the toxicological study by Phillips et al. (2012) were appropriate,
thorough and well carried out.
Jenkins et al. (2012) provided an excellent background to the issues related to desalination and
the possible mechanisms available to reduce potential impacts. This review was representative
of the current scientific literature on desalination issues and potential effects. The
recommendation from this report of a salinity limit of 2 ppt above background levels1 is in-line
with the research published to date.
It should be noted that Jenkins et al. (2012) indicates that the salinity limit requires a
compliance point (or a spatial scale) in order to be useful. Jenkins et al. (2012) suggested
that the edge of the mixing zone would be an appropriate regulatory point from which the 2
ppt limit could be assessed. They further suggest that this zone could be set at 100 m from
the discharge point and extend through the water column from the sea floor to the surface.
This appears to be acknowledged in the draft amendments (Water Quality Control Plan
2014: Receiving Water Limitation for Salinity).
RESPONSE NK1
Comment noted.
COMMENT NK2
Jenkins et al. (2012) also point out that there are very few (or no) published field studies (i.e.
real-world assessments of desalination discharges) that cover sites in Californian or local
Californian species. Hence, they indicate that it will be important to carry out monitoring of
organisms exposed to the discharge and the water quality in the discharge area. They
provide clear guidance on necessary monitoring that should be required to demonstrate that
the 2 ppt limit is appropriate in California (e.g. water quality and ecological monitoring).
Outlining the monitoring requirements in greater detail in the amendments would be useful.
RESPONSE NK2
The proposed Desalination Amendment, if adopted, will be inserted into the California
Ocean Plan (Ocean Plan), which has Standard Monitoring Procedures (see Appendix III
of the Ocean Plan). These existing Ocean Plan provisions will apply to all desalination
facilities and chapter III.L.4 of the proposed Desalination Amendment includes the
additional monitoring not included in Appendix III of the Ocean Plan. The monitoring
requirements will vary depending on whether a facility demonstrates compliance with
the receiving water limitation through monitoring in the receiving water body or
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whether an owner or operator converts the receiving water limitation to an effluent
limitation and monitors salinity at the end of pipe.
COMMENT NK3
Phillips et al. (2012) provided a clear indication of the salinity levels likely to affect the
development of a representative cross section of the Californian biological diversity expected to
be exposed to desalination discharge. This toxicological study found similar results to previous
studies (cited therein) which provide further confidence that the effects and tolerances they
found were reliable. The most sensitive taxa, red abalone, showed developmental effects
above 0.9-1.6 ppt above background salinity levels (i.e. NOEC-LOEC), while the other
sensitive taxa (purple urchin and sand dollar) tended to show developmental effects from 1.54.6 ppt and several other species showed effects at much high levels (although measures
other than development were assessed with these taxa). Hence, a salinity limit of 2 ppt above
natural background salinity would appear to be appropriate to confidently limit the effects of
short-term exposure to brine discharges on Californian marine species and is in-line with other
salinity studies published worldwide (Roberts et al. 2010).
Phillips et al. (2012) also raised two important points in relation to salinity effects:
a) that exposure to desalination discharge for some organisms may be chronic within the
near and far mixing zones, hence, longer term ecotoxicological tests may be required to
assess the potential effects of this kind of chronic exposure;
b) that desalination discharges have been proposed to be comingled with treatment works
effluent and industrial cooling water. They suggest this should require further assessment to
evaluate whether elevated salinity may interact with other constituents within the mixtures.
Furthermore, I would also suggest that temperature may influence the effects of salinity and
that for situations where brine is discharged with cooling water that assessments would be
needed to determine whether effects occur at lower salinity levels with increased water
temperature.
RESPONSE NK3
The receiving water limitation for salinity in the proposed Desalination Amendment
was based on the best available science, but we agree that more studies should be
done to evaluate chronic exposure to desalination discharges. The proposed
Desalination Amendment includes a requirement to establish baseline biological
conditions at the proposed discharge location and at a reference location. These data
will provide information regarding the long-term effects of the discharge on the marine
environment. The regional water board can use the data to evaluate if there are
negative effects on beneficial uses resulting from the discharge and update a facility’s
NPDES permit accordingly.
Regarding the need for additional studies on commingled effluents, please see
responses to comments LAL6 and LAL14 in the Lisa A Levin Peer Review Response to
Comments.
COMMENT NK4
Phillips et al. (2012) also point out the need to assess the potential effects of desalination
discharges into estuarine systems – especially if this scenario (estuarine discharge) is going
to be covered and possibly permitted by the current amendments. This comment is
appropriate; however, their tests did cover a range of estuarine species (e.g. bay mussel and
mysid shrimp) and species that inhabit estuaries as well as the open coast (e.g. sand dollar
and top smelt). So, to some degree they have provided an initial assessment of this.
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Nonetheless, Höpner and Windelberg (1996) and Roberts et al. (2010) have indicated that
siting is a key factor in relation to desalination discharge effects and that estuarine habitats
were generally considered to be inappropriate locations for discharge.
RESPONSE NK4
The proposed Desalination Amendment would be included in the Ocean Plan, which
regulates discharges into Ocean Waters. Desalination discharges into estuarine
waters are currently regulated on a case-by-case basis by the regional water boards
and are out of the scope of the proposed Desalination Amendment. Estuaries are
dynamic environments and have many site-specific considerations. Brine discharges
into estuaries may be addressed in later amendments to the Enclosed Bays, Estuaries,
and Inland Surface Waters Plan.
COMMENT NK5
The Jenkins and Wasyl (2013) study was a useful site specific assessment of potential
advantages and disadvantages of discharging desalination effluent using an offshore diffuser
system or in-plant dilution (and comingling with cooling waters). Nevertheless, this report
provided little to assist in making a determination on the appropriateness of the 2 ppt salinity
limit.
RESPONSE NK5
Comment noted.
COMMENT NK6
Beneficial uses have not been defined in the documents provided for review and may be
outside my area of expertise, hence, I have not commented on this aspect of the conclusion.
RESPONSE NK6
The definition of beneficial uses is included in chapter I.A of the Ocean Plan and is
provided here for your convenience:
“The beneficial uses of the ocean* waters of the State that shall be protected include
industrial water supply; water contact and non-contact recreation, including aesthetic
enjoyment; navigation; commercial and sport fishing; mariculture*; preservation and
enhancement of designated Areas* of Special Biological Significance (ASBS); rare and
endangered species; marine habitat; fish migration; fish spawning and shellfish*
harvesting.”
Conclusion 2: A subsurface seawater intake will minimize impingement and entrainment of
marine life.
COMMENT NK7
Missimer et al. (2013) is the only publication presented for the external review for this
conclusion, although there is also some coverage of the grey literature within the Draft Staff
Report. Nonetheless, the review provided by Missimer et al. (2013) (published in a peerreviewed journal) indicates that subsurface intakes have been used to pre-filter and collect
water from rivers over many centuries and has also been used more recently to provide clean
seawater for desalination plants in many places around the world. Conceptually the system
seems feasible and it would appear that the large area that the intakes draw water from should
mean that the pressures are probably fairly low – hence, unlikely to draw large animals into the
sediments or the system itself (e.g. adult and juvenile fish). Nevertheless, I would like to see
more information provided on whether this is the case – presumably no field studies on
associated impacts exist. Also, would the intake volumes and rates for desalination systems
be similar to river systems?
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Furthermore, Missimer et al. (2013) suggests that far less plankton (e.g. bacteria, algae and
larvae) are drawn into the desalination system when using subsurface intake systems. This
maybe the case, but it is likely that many micro-organisms (e.g. plankton) are still drawn into
the sediments and trapped there. So, it may not be without effect, although it is most likely a
smaller effect than in comparison with other intake systems.
Overall this system seems promising, though I feel more targeted research on the ecological
implication needs to be carried-out. For example, I would suspect that the drawing of water
through sandy sediments would change the infaunal community substantially (e.g. from a
deposit feeding dominated community to a suspension feeding dominated community), though
this may be an acceptable impact without great consequence on the local ecosystem.
RESPONSE NK7
Please see response to comment LAL9 in the Lisa A. Levin Peer Review Response to
Comments..
Conclusion 3: A 0.5 mm, 0.75 mm, 1.0 mm, or other slot sized screens installed on surface
water intake pipes reduces entrainment.
COMMENT NK8
I have little direct experience with intake screens, however, conceptually I understand what
they attempt to do. The reports provided for review indicate that the use of screens with 0.5
mm slots appear to be appropriate.
RESPONSE NK8
Comment noted. Please see response to comment 15.5 in Appendix H of the Staff Report
with SED for why a 1.0 mm screen slot size was selected.
Conclusion 4: Multiport diffusers and commingling brine with other effluents can dilute brine
discharge and provide protection to aquatic life.
COMMENT NK9
For multiport diffusers, the first component of this conclusion – that they are capable of
diluting brine discharge to a suitable level (e.g. to within 2 ppt of background levels within
100m) – is relatively straightforward and well supported by a range of studies covering
modelling data and field observations. For the situation of commingling brine with other
effluents it would seem feasible that dilution would occur, but only one example was given in
the documents provided (e.g. Jenkins and Wasyl 2013; though no indication was provided on
how this was determined). This is not to say that commingling would not reach the dilution
standard, but rather that few examples were provided to indicate that this is a suitable or
reliable approach. It would appear, therefore, that modelling and field studies would be
necessary to demonstrate that this form of discharge can provide comparable levels of
protection (e.g. to dilute the discharge to within 2 ppt of background levels within 100m).
RESPONSE NK9
A provision was added to chapter III.L.2.d.(2)(a) of the proposed Desalination
Amendment to clarify that there must be a sufficient volume of wastewater to dilute the
brine so that the resulting effluent is neutrally or positively buoyant. Jenkins and Wasyl
2013 provides an example of flow augmentation where additional seawater is withdrawn
for the specific purpose of diluting brine, which should not be confused with
commingling where the dilution water is wastewater. The proposed Desalination
Amendment requires an owner or operator to conduct studies that demonstrate if an
alternative discharge technology (e.g. flow augmentation) provides comparable levels
of protection as commingling if wastewater is available, or multiport diffusers if
wastewater is unavailable. This would include studies demonstrating the alternative
discharge method could dilute the brine to 2 ppt or the alternative receiving water
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limitation above background levels within 100 m of the discharge.
COMMENT NK10
The complicated component of this conclusion is, however, whether these dilution techniques
provide protection to aquatic life. My initial understanding of the operation of diffusers
(primarily from the Sydney Desalination plant) is that they are designed to rapidly dilute the
desalination discharge to within approximately 2 ppt of background levels within approximately
100m. In doing so they limit the size of mixing zone (c.f. low pressure releases; Roberts et al.
2010) and, hence, they limit the area affected ecologically by the discharge (where salinity
levels are greater than 2 ppt above background and effects may be observed). Obviously the
design aim of the commingled brine would similarly be to minimise the area exposed to
desalination discharges greater than 2 ppt above background levels. So, aside from the 100m
mixing zone, it would appear reasonable to consider diffusers and possibly commingled brine
discharges as “providing protection to aquatic life” in comparison with other discharge
strategies which dilute the discharges more slowly and maintain higher salinities over larger
areas (Roberts et al. 2010).
RESPONSE NK10
Comment noted. The intent of the proposed Desalination Amendment is to ensure
protection of beneficial uses and to minimize the area of impact. Commingling brine
with wastewater can significantly reduce or eliminate the area where salinity exceeds
toxic levels, and multiport diffusers can achieve dilution within 100 meters of the
discharge. Other dilution techniques should also be able to meet these standards if
they are considered to be equally protective.
COMMENT NK11
An issue raised in one of the review documents (Jenkins and Wasyl 2013) was the potential
for diffusers to create shear forces large enough to kill plankton and fish and that this could
lead to substantial levels of mortality around the diffusers. Many of the assertions in Jenkins
and Wasyl (2013) and also Tenera (2012) are, however, clearly refuted by Roberts (2013) and
I agree with the responses provided in this report (Roberts 2013). In particular, that the
plankton and fish mortality associated with the diffusers is of interest, however, its importance
seems to be exaggerated in Jenkins and Wasyl (2013). Roberts (2013) explains that the
diffusers are likely to cause impacts over a very small area around the jets with plankton only
being exposed to this area for 10 - 50 seconds. Hence, they would be likely to have very
limited effects on the planktonic assemblage passing near or at the diffusers. Diffusers are
used in large desalination plants in Sydney and Perth (Australia; footage of the discharge can
be seen at https://www.youtube.com/watch?v=X3fwQB-TRzE). It should be possible to
assess the potential effects proposed in Tenera (2012) and Jenkins and Wasyl (2013) at these
Australian desalination plants, if greater clarity is required on this potential issue. Anecdotal
reports of the discharge at the Sydney desalination plant suggest that adult fish routinely
move in and around the discharge plumes. It is likely that video of the fish movement and
behaviour around the discharges when operating at full capacity may exist and could possibly
be available to gain an understanding of the likelihood of effects on fish. It should also be
noted that fish should be able to behaviourally modify their exposure to the discharges and I
would suspect that adult or juvenile fish would avoid the discharges if the flow speeds were
damaging.
RESPONSE NK11
Comment noted.
COMMENT NK12
A second issue highlighted in Tenera (2012) and Jenkins and Wasyl (2013) suggested that
the fall of the discharge plume could cause the resuspension of soft sediments on the
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seafloor and that this could affect the local water clarity or turbidity (Jenkins and Wasyl 2013). It
is conceivable that this could happen on soft sediment areas, especially considering that these
kinds of effects were observed in the SONGS studies. Again the Sydney and Perth
desalination plants could be used to evaluate experimentally whether these kinds of effects
would be likely to occur considering the differing designs of the desalination diffusers (i.e.
having an angle of 60˚) and those used to discharge cooling water from the San Onofre power
station (i.e. having an angle of 20˚). Roberts and Vetter (2013) provide an overview of several
turbidity studies – many of which are laboratory studies. However, the resuspension potential
of the discharge plumes covers an extremely complex area of disturbance ecology and an
enormous amount of wide ranging research has been carried out in relation turbidity,
suspended sediments and sedimentation. A substantial review would be required and should
focus on algae as well as invertebrates and vertebrates to provide an indication of the potential
effects. Nevertheless, the impacts related to resuspension would be difficult to predict from
such a review and I would expect that further research, specifically field studies, would be
necessary considering the demonstrated vulnerability of Californian kelp to discharges
observed in the SONGS studies. Similarly, the effects of the downward fall of the
plume (in the mixing zone) could affect the settlement of larvae and algal propagules on rocky
reefs and this should also be assessed and considered.
RESPONSE NK12
Chapter III.L.2.c.(5) of the proposed Desalination Amendment includes a provision to
design the outfall structure to minimize the suspension of benthic sediments. The
height and angle of the diffuser nozzles can influence the velocity of the plume and
turbulent eddies that could suspend benthic sediments. As the comment mentions,
siting the diffuser should also be considered. For example, the diffuser could be sited in
an area with larger grain sizes to reduce the probability of suspension of benthic
sediment. It is highly unlikely that any of the desalination facilities will result in the
same turbidity issues that occurred at SONGS because the SONGS facility was
discharging nearly a billion gallons per day and even the largest desalination facility will
be at least an order of magnitude smaller than that. Diffusers are used at almost all of
the major ocean outfalls for wastewater treatment plants in California. Some of these
municipal wastewater discharges can be 350 MGD during peak wet weather conditions.
The Ocean Plan includes effluent limitations for turbidity, which are included in NPDES
permits for all ocean dischargers. However, the NPDES permits do not address the resuspension of benthic sediments from these discharges because it is assumed the
impacts are relatively insignificant. Discharges from even the largest proposed
desalination facility in California would be less than 150 MGD. Even though the impacts
from the suspension of benthic sediments from diffusers associated with brine
discharges will likely be insignificant, there are monitoring requirements in chapter
III.L.4 of the proposed Desalination Amendment that include assessment of impacts to
marine life including benthic communities. This could include monitoring of receiving
waters for any turbidity-related impacts if the regional water board determines that is
necessary.
COMMENT NK13
A third issue that I raised earlier (in relation to Conclusion 1) is the potential for interactions or
synergistic effects between salinity, temperature and other constituents of comingled
effluents. If comingled brines are to be the preferred approach to discharging desalination
brine (see draft amendments) then I believe a strong understanding of any of these potential
interactions should be well understood.
RESPONSE NK13
Please see responses to comments LAL6 and LAL14 in the Lisa A. Levin Peer Review
Response to Comments.
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Conclusion 5: The Area Production Forgone (APF) method using an Empirical Transport
Model (ETM) can effectively calculate the mitigation area for a facility’s intakes.
COMMENT NK14
This is a complex issue and the approach stated by Raimondi (2013) appears to be reasonable
and workable. It has a reasonably long history in California in relation to cooling water
mitigation (Raimondi 2013), so it seems justifiable to use it in a desalination context. Examples
of mitigation are provided, however, most of these are for wetlands. It is seemingly less clear
how mitigation would operate for the open coast, though one example of the creation of an
artificial reef is given and other potential mitigation measures are mentioned. I do not,
however, agree that the ubiquity of soft sediment habitats (and overlying water) on the open
coast should be used as a reason not to carryout mitigation actions in this habitat. Possible
mitigation actions could be funding research to (1) find out more about the functioning of the
soft sediment habitats (and overlying water); (2) what may be lost due to the desalination
activities in these areas; and (3) how these losses could be reduced in future. I believe that this
would be a better strategy than creating an altogether different habitat as is currently suggested
(e.g. a rocky reef or wetland seemingly just because this is possible).
RESPONSE NK14
Mitigation of soft-bottom and open water habitat is often impractical or infeasible and
mitigating an alternative habitat can result in an overall beneficial mitigation project.
Please see section 8.5 of the Staff Report with SED for more on out-of-kind mitigation
for soft-bottom and open water habitats. Research plays an important role in
understanding impacts of desalination facilities and ensuring water quality plans are
protective of beneficial uses. However, putting mitigation funding towards research
would not replace lost productivity and would not fully mitigate for impacts.
COMMENT NK15
I also believe the arguments made in Foster et al. (2012) and Foster et al. (2013) in regards
to AFP being a better approach is appropriate. This is primarily because it takes into
consideration all of organisms impacted by entrainment and impingement (and possibly
discharge effects) and not just a select group such as fishes (e.g. EPRI 2004).
RESPONSE NK15
Comment noted.
Additional issues: Discharge monitoring & Siting considerations
COMMENT NK16
Despite the substantial knowledge that is currently available and has been reviewed and used
to create the draft amendments for the Californian Ocean Plan (Water Quality Control Plan),
there is a clear need to determine the actual ecological effects associated with the use of large
desalination plants along the Californian coast. While enormous effort can go into preliminary
assessments of potential impacts and improving the technological approaches to reduce these
impacts, I believe that it will be crucial to carry out field studies to determine whether actual
effects do take place or whether these plants operate as they have been designed (for
example, to have discharges that are within two parts per thousand of the background salinity
levels within 100m). This is clearly recognised in the current draft amendments (see Water
Quality Control Plan 2014: Monitoring and Reporting Programs) and in the advisory panel
report for the State Water Resources Control Board (Jenkins et al. 2012). The draft
amendments for the Californian Ocean Plan (Water Quality Control Plan) indicate that BeforeAfter-Control-Impact comparisons (e.g. Underwood 1994, Downes et al. 2002) are required to
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monitor the discharge plume and its potential ecological effects. Jenkins et al. (2012) suggest
this monitoring should be carried out: 1) before construction of the plant, 2) after construction
but before the plant is operating (so that construction impacts can be determined and to reduce
the chances of confounding of desalination effects by any potential construction impacts) and 3)
after the plant has been in operation. I would recommend that data from over a 3 year preconstruction stage and a 3 year operating stage be sampled, as well as the construction stage
where possible. Importantly, for BACI analyses to be effective and statistically powerful,
multiple references locations need to be sample (in order to provide a suitable background to
compare against). In many cases, 4-10 reference locations are required to achieve a suitable
level of statistical power. This power is essential in order to confidently demonstrate that any
potential impacts are smaller than those deemed to be acceptable as part of the permitting of
the project (Mapstone 1995, Keough and Mapstone 1997). Alternatively, without appropriate
levels of statistical power, the assessment can be criticised for not being adequate to detect
sizeable impacts and this would comprise the confidence in any such assessment (Mapstone
1995, Keough and Mapstone 1997). Such a scenario should clearly be avoided in order to
maintain public support and confidence.
RESPONSE NK16
Agree that data from the pre- and post-construction and operation of desalination
facilities in California will continue to fill data gaps and help to characterize impacts of
these facilities. While there is a benefit for a 36-month long study prior to construction
and ongoing monitoring to assess environmental variability, this study duration may be
impractical an excessive for some facilities. Water code section 13142.5(d) states,
“Independent baseline studies of the existing marine system should be conducted in the
area that could be affected by a new or expanded industrial facility using seawater in
advance of the carrying out of the development.” The proposed Desalination
Amendment requires that an owner or operator establish baseline biological conditions
at the discharge location and at a reference location prior to commencing construction.
The duration of the study to establish baseline conditions will be up to the discretion of
the regional water boards. Even though no specific study duration is included, the
study should at least be 12 months in order to capture seasonal variations at minimum.
COMMENT NK17
A key factor influencing the effects associated with desalination discharges is the discharge
environment (Höpner and Windelberg 1996, Roberts et al. 2010). Logically, it appears that the
energy and flushing levels of the environment play a significant role in diluting and dispersing
the brine. This significance in relation to siting is covered to some degree in the Draft Staff
Report and in Jenkins et al. (2012), however, seemingly there is no clear direction provided on
high energy coastline being the priority areas for these plants to be sited. And, on the other
hand, that low-energy embayments and lagoons should be avoided due to the increased
difficulties in achieving appropriate levels of dilution and mixing. A more explicit direction on
the kinds of environments where discharges should and should not be permitted would be
useful.
RESPONSE NK17
Please see response to comment NK4.
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7. Scott A. Socolofsky, Ph.D. (SAS)
Introduction and Scope
This report presents a scientific peer review of a Proposed Amendment to the Water Quality
Control Plan for California Ocean Waters to Address Desalination Facility Intakes, Brine
Discharges, and to Incorporate other Nonsubstantive Changes (hereafter, the Amendment).
My expertise is in Environmental Fluid Mechanics, and this review covers topics of
turbulence, entrainment, general hydraulics, outfall design, and mixing zone modeling. As
such, the substantive comments of this review focus on the dilution and turbulence aspects
of Science Conclusion 4 that “Multiport diffusers and commingling brine with other effluents
can dilute brine discharge and provide protection to aquatic life.”
As requested, I have reviewed the complete text of the proposed Amendment, the Draft
Staff Report on the Proposed Amendment (the Staff Report in the following), the report of
the External Review Panel III (ERP III, Foster et al. 2013), and several of the cited
references. As an expert on jets, plumes, and outfall diffusers, I also bring to the review a
strong background in the literature on jets and plumes, multiport diffuser design, and the
methods commonly used in their analysis.
This review is structured in three parts. In the first part, I address the overall fluid
mechanics statements in the proposed Amendment and the specific content of Science
Conclusion 4. My overall conclusion expressed in this section is agreement with the fluid
mechanics contained in the Amendment and the Staff Report. In the remaining two
sections, I address specific aspects of the amendment that would benefit from improved
clarity or slight revision. In the second part, General Comments, I discuss common themes
or elements that span multiple sections of the proposed Amendment as well as topics that
may not have been addressed directly in the Amendment text. The second section, Specific
Comments, presents a few detailed observations that pertain to a single phrase, sentence,
or paragraph. These are mostly areas where I felt the text was ambiguous or misleading;
my comments seek to focus the intent of the Amendment through each of these
recommendations.
Science Conclusion 4
As an overall conclusion, I am in agreement with the scientific statements regarding fluid
mechanics processes in the proposed Amendment and in the Staff Report regarding
Science Conclusion 4. As a fluid mechanics expert, I have limited my review to flow, mixing,
and turbulence. Hence, this review does not evaluate the water quality control standard
itself or the biology or toxicology behind it. In particular, I agree with the following findings:
• Brine discharge from desalinization plants will normally be negatively buoyant when
discharged to the coastal ocean, requiring an outfall design to promote rapid mixing
of the brine discharge to achieve the water quality control standard of 2 ppt salinity
above background concentration at the end of the regulatory mixing zone.
•

Commingling brine discharge with opportunistic effluent from other sources (e.g.,
cooling water or effluent from wastewater treatment plants) can dilute brine and
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reduce its negative buoyancy before release. In the case of wastewater discharge,
which is typically close to the density of freshwater, commingled effluent could be
positively buoyant at the point of discharge. Positively buoyant discharges would not
descend to the sea floor or impact the benthos.
•

Multiport diffusers are a common and reliable means to discharge effluent to the
coastal ocean.
These facilities have a strong history of use, including for brine discharge. Proper
design can easily achieve a 20-fold dilution within the stated regulatory mixing
zone requirement of 100 m laterally from the point of discharge.

•

High turbulence has been cited as a mechanism for organism mortality in
multiport diffusers.
The analysis presented in Foster et al. (2013) is an accurate means to evaluate the
eddy sizes and available energy in a jet from a multiport diffuser. Their conclusion
that 23% or less of the total entrained volume required to meet the dilution
requirements would be subject to high levels of turbulence is a conservative upper
bound.

•

Flow augmentation also has the potential to achieve the 20-fold dilution required to
meet the stated water quality control criteria. Since flow augmentation will not be
allowed to be discharged through a diffuser, the intake will have to be 20 times
greater than the desired potable water stream in order to achieve the required
dilution within the mixing zone.

These conclusions are the main substance of the proposed amendment as it pertains to my
expertise, and I agree that they are based on sound science.

General Comments
This section outlines a few topics that span multiple parts of the Amendment or that were
not specifically addressed in the amendment text. Following a short discussion of each
topic I suggest a few specific parts of the amendment that could be revised to address the
general comment.
COMMENT SAS1
Negatively buoyant plumes and anoxia
Paragraph L.2.c.(4) states that an operator or owner must “design the outfall so that
discharges do not result in dense negatively-buoyant plumes that result in adverse effects
due to elevated salinity or anoxic conditions occurring outside the brine mixing zone.”
Strictly speaking, this goal cannot be achieved for a typical discharge that does not have
commingling of fresh wastewater. For a typical brine discharge, the discharge salinity will
be about twice ambient salinity, and an infinite dilution would be required to completely
remove its elevated salinity. Moreover, the discharge will be negatively buoyant at the
diffuser and may exit the mixing zone as a negatively-buoyant plume on the sea floor.
These facts are acknowledged by the ERP III as they write describing Figure 1 on page 1 of
their report.
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I believe the intent of this paragraph is to require that:
•

The region outside the regulatory mixing zone must not have an anoxic region
associated with the discharge

•

The salinity must be reduced to a maximum of 2 ppt above background
before exiting the regulatory mixing zone.

This opening sentence could, thus, be revised to state: “design the outfall so that the
diluted plume exiting the mixing zone meets the water quality standard set for salinity and
so that anoxic conditions resulting from the discharge do not exist at the sea floor or in the
water column outside the mixing zone.” This acknowledges that the discharge may be a
negatively-buoyant plume exiting the mixing zone and defines what is meant by “elevated
salinity”. It further requires that the region affected by the discharge beyond the mixing
zone remain above the anoxic limit.
RESPONSE SAS1
Chapter III.L.2.c of the proposed Desalination Amendment includes considerations for
the regional water board when determining the best available design feasible. We agree
that the consideration in chapter III.L.2.c.(4) of the proposed Desalination Amendment
may not be possible, and that some plumes may be negatively buoyant as they enter the
receiving water bodies. However, the intent is that a discharge should be designed to
prevent dense negatively-buoyant plumes that result in adverse effects due to elevated
salinity or anoxic conditions from occurring outside the brine mixing zone.
COMMENT SAS2
This comment also pertains to the text on p. 73 of the Staff Report where “dense outfalls
that cause anoxia” are not permitted. Revise this section to state that anoxic conditions
are not permitted in the region influenced by a brine discharge outside of the mixing zone.
Allow, however, for the plume to be negatively buoyant from the discharge to the far-field
as would be the case for any discharge of elevated salinity (see, again, Figure 1 of the
ERP III report).
Several other parts of the Staff Report also refer to “near ambient” salinity, and on page
82, they characterize the discharged plume as non-buoyant outside the regulatory mixing
zone. I point out that, without adding water with salinity below that of the intake, a brine
discharge will remain with elevated salinity and negative buoyancy until achieving infinite
dilution. Water can be added with salinity below that of the intake either through
commingling or by discharging the brine in a coastal region with vertical salinity
stratification such that upper layers of the water column have salinity below the intake
value (see comments in the next section). However, neither of these conditions are
required of all plumes; hence, the report should assume the plume may remain negatively
buoyant and with elevated salinity (above background, but less than 2 ppt above
background) outside the regulatory mixing zone for a long distance into the far field of the
plume.
Please see Figure 1 in the ERP III report for an experimental result showing the dense
bottom plume exiting the near field. Throughout the ERP III report it is clear that the authors
acknowledge that the final stage of the discharge will be a dense plume traveling along the
bottom. The goal of the design should be that the dilution is adequate to prevent this plume
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from becoming a barrier between the benthos and the upper water column. This is
achieved by requiring the plume to remain oxygenated throughout its trajectory.
RESPONSE SAS2
Section 8.5.1.2 of the Staff Report with SED was revised to clarify that the proposed
Desalination Amendment requires consideration that the brine discharges should be
designed to prevent the formation of dense plumes that result in hypoxia or anoxia
when feasible.
We recognize that the plume may remain negatively buoyant and with elevated salinity
(above background, but less than 2 ppt above background) outside the regulatory
mixing zone for a long distance into the far field of the plume. Any adverse impacts
associated with the dense plume that meets the receiving water limitation are
addressed through existing provisions in the California Ocean Plan (Ocean Plan). The
Ocean Plan includes a narrative objective that prevents degradation of marine
communities and as a result, any change to biological communities caused by a brine
plume outside the brine mixing zone will represent a violation of this narrative
objective. In regards to hypoxia, chapters III.L.2.c (4) and III.L.4.a of the proposed
Desalination Amendment were amended to address this comment by adding
requirement to consider the effects of hypoxia in the design and to monitor for
potential impacts associated with hypoxia. Associated monitoring would consist of
dissolved oxygen and benthic community health.
COMMENT SAS3
Recommended revisions to the Amendment:
•

A. L.2.c.(4). Per the recommended revision stated above, recognize that the
plume leaving the mixing zone may be negatively buoyant and of elevated
salinity, and specify that anoxic conditions are not allowed in regions affected
by the discharge outside the mixing zone.

•

B. Search the amendment text for “non-buoyant plume” and decide whether
there may be an elevated salinity that is nonetheless within the water quality
standard. Plumes with elevated salinity would generally be expected to be
negatively buoyant.

•

C. As I read the Amendment, anoxia would be permitted within the mixing zone. If
this is the case, no revision is necessary. If not, please clarify in L.2.c.(4) that
anoxia is not permitted in any part of the discharge plume.

Recommended revisions to the Staff Report:
•

D. Revise page 73 as noted above to clarify that a dense plume with elevated
salinity is permitted, but that anoxia within the plume is not. Specify whether
anoxia is permitted inside the mixing zone.

•

E. Search the document for “near ambient salinity” and “non-buoyant plume.”
Ensure that the text does not imply the discharge plume with have infinite dilution.
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RESPONSE SAS3
A. Please see response to comment SAS1.
B. The Staff Report with SED was reviewed in consideration of this comment and
no changes were required based on the context and use of the term “nonbuoyant plume.”
C. Anoxia would be permitted within the mixing zone as long as the discharge met
all other provisions in the Ocean Plan, including acute and chronic toxicity
requirements. As stated in response to SAS1, chapter III.L.2.c.(4) is a
consideration when determining the best available design feasible.
D. The Staff Report with SED was clarified based on this recommendation.
E. The use of “near ambient” in the Staff Report with SED was in all cases used to
describe that the brine could be diluted to a salinity close to natural background
or “near ambient” salinity. The use of “non-buoyant plume” was reviewed in
the Staff Report with SED and some clarifications were made. However, the use
of these terms in the Staff Report with SED does not imply that there would be
infinite dilution.
COMMENT SAS4
Density Stratification
On a similar topic, the Amendment does not make any mention of vertical variation of
ambient salinity or temperature in the water column, either at the intake or the discharge.
Vertical variation is commonly termed stratification and results in a stable density profile
with heavier water at the bottom and lighter water at the surface.
Stratification can be important for an outfall design for two reasons. First, as the discharge
jet entrains ambient water on its ascent, it becomes increasingly less negatively buoyant. In
a density stratified ambient, it is possible that the jet could become neutrally buoyant in the
water column, forming an intrusion layer suspended between the sea floor and the free
surface. In fact, most wastewater treatment plant discharges are designed to do this so that
diluted sewage is sequestered below the sea surface. For a brine discharge, this has the
advantage of keeping the diluted brine off the sea floor. Second, in the case of significant
salinity stratification due to freshwater inputs along the coast, it is possible that a brine jet
could mix to a salinity at or below the intake salinity by entrainment of ambient water into
the jet. This has the advantage of eliminating the elevated salinity of the discharge.
I acknowledge that density stratification and salinity stratification are quite variable along
the coast, and that a brine discharge can be easily designed to meet the Water Quality
Control Standards at the end of the mixing zone without taking advantage of the ambient
stratification. I would recommend, then, that the amendment acknowledge that impact
could be reduced when favorable ambient stratification exists and allow operators to
include stratification in their mixing zone modeling when historic data are available to
select a typical vertical profile of salinity and temperature.
Recommended revisions to the Amendment:
•
L.2.d.(2)(b). Suggest here that ambient stratification could be used to trap and
dilute the plume.
Revise text to state “…shall be engineered to maximize dilution, minimize the size
of the brine mixing zone, minimize the suspension or benthic sediments,
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minimize the contact of the plume with the bottom, and minimize marine life
mortality.”
•

L.2.e.(1)(b). The modeling study should be allowed to account for vertical variation
of salinity and temperature based on analysis of historical data. Add the sentence:
“Average vertical variation of salinity and temperature may be assessed from
historical profiles when available and included in the mixing zone modeling.”
Recommended revisions to the Staff Report
•

Section 8.6.2.2. Add a paragraph summarizing the potential positive benefits of
ambient stratification of temperature and salinity. Provide some guidance on
whether vertical stratification may be used in mixing zone modeling and how the
assumed profiles of temperature and salinity may be obtained (e.g., as time
average like natural background salinity or some other approach).
RESPONSE TO SAS4
Maximizing dilution and minimizing the size of the brine mixing zone will achieve the
same results as minimizing the contact with the plume bottom. However, language
was added to section 8.6.4 (Option 5) in the Staff Report with SED to state than
generally, minimizing contact of the plume with the benthic environment is beneficial
for aquatic life and benthic communities.
Regarding the second suggested revision, the regional water boards in consultation
with the State Water Board have oversight on the application and use of models. The
existing language in the proposed Desalination Amendment is broad enough that the
average vertical variation of salinity and temperature could be assessed and included
in the mixing zone modeling without including the revision. While the inclusion of
salinity and temperature may provide a more accurate model, the mixing zone
modeling should also be done using the most conservative scenarios to ensure they
are adequately protective.
While this language was not included in the proposed Desalination Amendment, it was
included in section 8.6.4 (Option 5) of the Staff Report with SED.
The use of ambient stratification of temperature and salinity was mentioned in section
8.6.4 (Option 5) of the Staff Report with SED. More research is needed to develop
guidance that would be useful on a statewide level regarding the appropriate use and
application of the assumed temperature and salinity profiles can be used in the
modeling of the brine mixing zones.

COMMENT SAS5
Background Concentration
Paragraph L.3.b.(2) presents the equation to calculate the allowable salinity of the effluent
so that the discharge will meet the water quality control standard of 2 ppt above the natural
background at the end of the regulatory mixing zone. The Definition of Terms section of the
amendment defines the natural background concentration as a 20-year historical average
or an average based on 3 years of intensive monitoring when historical data are not
available. As I understand the amendment, this sets the natural background concentration
as a constant and does not allow for seasonal variability in the background salinity. Figures
8.5 and 8.6 in the Staff Report show that background salinity at a given site can vary over 2
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ppt over seasonal and annual time scales. By setting the natural background concentration
to a constant it would be possible that seawater entering the intake of a desalinization plant
would already exceed 2 ppt above a constant average background value. Hence, a means
to include natural variability is needed.
The definition of the natural background concentration in the Amendment hints that a
nearby reference station could be used to provide a variable background concentration
against which the 2 ppt above background standard could be applied. There is not much
guidance there, and it seems to me that the amendment itself should acknowledge the
need for a variable background reference and propose a means to establish its value.
Since the intake is required to be designed in a way that it does not take in water from the
discharge, the intake salinity would be a reasonable reference value for the background.
Recommended revisions to the Amendment:
• L.3.b.(2)(c). If the intent of the alternative maximum value is to allow for values
greater than
2000 mg/l, revise to clarify this. If not, the text is acceptable as it is.
•

L.2.b.(2). Add a new section (d) to state how a time-varying value of the natural
background concentration could be obtained for the purposes of enforcement.

•

NATURAL BACKGROUND SALINITY. Explain in the amendment what the function
is of the reference location with similar background salinity that is to be used for
comparison in ongoing monitoring of brine discharge. Does this mean that the
background value is not a constant in the equation in L.3.b.(2) during enforcement?
The Amendement is somewhat vague to my reading as to whether the background
value that sets the 2 ppt above background standard is a constant or is allowed to
be variable in time during operations.

Recommended revisions to the Staff Report
•

Section 8.7.2. Specify whether a time-varying value of the natural background
salinity may be used for the purpose of enforcing the 2 ppt above background
standard and how that background salinity is to be established.
RESPONSE TO SAS5
The proposed Desalination Amendment was revised to account for seasonal variation
in salinity by defining natural background salinity based on a mean monthly average.
Using the actual salinity measured at an intake as the natural background salinity does
not work for facilities with the intakes located nearby the discharges. In this scenario,
the brine discharge could make the intake water saltier and saltier over time but the
facility would not be in violation of the receiving water limitation for salinity, even
though natural background salinity is increasing over time. It is possible to use the
natural background salinity at a reference location; however, there is uncertainty that
the reference location is representative of the same discharge conditions at the
proposed discharge location. Therefore, the Proposed Desalination Amendment
requires the use of natural background salinity data for determining compliance with
the receiving water limitation for salinity. Since it is based on a mean monthly
average, the equation will be based on the natural background salinity for the month.
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Please also see responses to comments 6.9, 15.17, and 13.130 in Appendix H of the
Staff Report with SED.
The intent of the alternative receiving water limitation is to allow for values greater
than 2.0 ppt above natural background salinity. The alternative receiving water
limitation must be met no further than 100 meters horizontally from the seafloor to the
sea surface.
The requirement to establish a reference location is standard for NPDES permits. In
the proposed Desalination Amendment, the reference will be used as a salinity
comparison, but also to monitor for health of the marine community. As stated in
section 8.7.2 of the Staff Report with SED, “brine discharges have the potential to alter
natural background salinity and elevate salinity to levels beyond the tolerance levels
for local species. In some cases, establishing a reference location with similar natural
salinity can be helpful in drawing comparisons between pre- and post-discharge
conditions.” The Ocean Plan includes a provision that discharges do not result in the
degradation of marine communities. The reference locations should be established to
help detect any changes to biological communities caused by a brine plume, and outside
the brine mixing zone. Any degradation would represent a violation of this narrative
objective.
Section 8.7.2 of the Staff Report with SED was revised to clarify that natural
background salinity should be based on the mean monthly average and discusses
how the mean monthly average should be established.
COMMENT SAS6
Mortality estimates
The ERP III report provides good detail on the estimation of mortality of organisms entrained
into multiport diffusers as a result of turbulence in the jet. I am in agreement with the
methodology applied by Roberts and Vetter (Appendix 1 of Foster et al. 2013). The
Kolmogorov length scale is the correct scale for the fine-scale eddies in a jet. Their
estimates of the Kolmogorov length scale use the correct scaling relationships and empirical
coefficients. The estimate that 23% of the total entrained volume required to meet the 5%
dilution standard could be in a high-turbulence region of the plume is a conservative upperrange estimate. It is likely that less of the total volume would contain lethal levels of
turbulence for passive organisms.
Recommended revisions to the Amendment:
 I am in agreement with the amendment
Recommended revisions to the Staff Report:
 I am in agreement with the Staff Report.
RESPONSE TO SAS6
Comment noted.
COMMENT SAS7
Mixing Zone Definition
Page 97 of the Staff Report describes the typical definition of a mixing zone used in the
California State water quality standards. The general definition of a mixing zone is the
region near a discharge where dilution is allowed to occur and upstream of where a water
quality standard is going to be enforced. A regulatory mixing zone is an operational
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definition of the extent of this dilution region. In other parts of the water quality code in
California, the mixing zone is apparently defined by the dilution and does not have a fixed
lateral extent. The proposed amendment for brine discharges uses a different definition,
equal to 100 m laterally from the discharge. This definition is a common one, but it is
different from other parts of the water quality control code, and it may be advisable to have
a consistent definition within the State.
Recommended revisions to the Amendment:
•

BRINE MIXING ZONE. Consider whether this definition is consistent with mixing
zone definitions in other parts of the California water quality code. If not, consider
whether to revise to match other definitions.
It also seems that the definition confuses the definition of mixing zone with regulatory
mixing zone. This definition states that the mixing zone is the region with salinity
more than 2 ppt above background and that the regulatory mixing zone extends to a
maximum of 100 m laterally from the discharge point, yet the definition excludes the
important distinction “regulatory.” Consider having two definitions, one for mixing
zone and one for regulatory mixing zone.

Recommended revisions to the Staff Report
•

If the Amendment is modified to match mixing zone definitions elsewhere in the
California water code, update the Staff Report to be consistent with the Amendment.

Search “mixing zone.” If the reference is to the region with salinity greater than 2
ppt above background, leave the text as is. If the reference is to a region
extending up to 100 m laterally from the discharge, revise the text to read
“regulatory mixing zone.”
RESPONSE TO SAS7
The brine mixing zone as used in the proposed Desalination Amendment refers to a
regulatory mixing zone. One of the goals of the proposed Desalination Amendment is
to provide a consistent statewide approach for protecting water quality and related
beneficial uses of ocean waters. For implementation of a regulatory mixing zone, in
this case the definition of brine mixing zone, helps to achieve that goal. The use of
“mixing zone” was reviewed in the Staff Report with SED and clarifications as to
whether the use was regarding a physical zone or a regulators zone were
incorporated.
COMMENT SAS8
Area or Volume of Impact Computed for Mitigation
Page 81 of the Staff Report states in the case of a multiport diffuser discharge that the
impacted region can be estimated as the area or volume for which the salinity exceeds 2
ppt within the mixing zone. This is ambiguous for two reasons. First, a multiport diffuser jet
is a three-dimensional object, so that its areal extent is hard to quantify. Certainly the
radius to the point where the salinity is 2 ppt above background can be estimated, and the
region inside this radius could be the impacted area. However, this point can occur high in
the water column, making a lateral distance ambiguous. Second, the discharge jet is a
narrow, boundary layer flow so that the volume contained inside the jet may be quite small.
Estimating this volume is straightforward using jet mixing models. The difficulty comes in
converting this impacted volume to the necessary mitigation area. All of the mitigation
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requirements are on an acerage-basis. No guidance is provided to convert an impacted
volume inside the mixing zone to a required mitigation area.
The Amendment in section L.2.e.(1)(b) states that the area approach is required for
estimation of the impacted region. This could be made more precise by requiring that
the projected, plan-view area in which salinity exceeds 2 ppt above natural background
be used.
Recommended revisions to the Amendment:
• L.2.e.(1)(b). Revise text to refer to the “projected, planview area.” Recommended revisions to the Staff Report
• Page 81. Remove text referencing a volume estimate for the impacted region;
specify that the lateral distance from the discharge used to estimate impacted
area should be a projected, plan- view distance.
RESPONSE TO SAS8
The suggested revisions were not included in the proposed Desalination Amendment
or the staff Report with SED because the term “projected, plan-view” is vague and
could result in insufficient mitigation.
The proposed Desalination Amendment is one of the first to require assessment of
impacts associated with the discharge within the brine mixing zone. The proposed
Desalination Amendment allows an owner or operator to assess discharge-related
mortality using any acceptable method(s) that has been approved by the regional
water board. The method described in section 8.5.1.2 of the Staff Report with SED is
an example of how the two-dimensional area can be used to estimate the number of
acres required to mitigate to the loss of productivity. In most cases where a
discharger is discharging undiluted brine, the area/volume that exceeds 2 ppt above
natural background salinity will be higher than the area/volume where shearing-related
mortality may occur. The concept of using the two dimensional acreage to assess
impacts may be an appropriate estimate of acres of habitat to mitigate. The mitigation
requirement may include a requirement to mitigate 10 acres of rocky reef habitat, but
even though the mitigation requirement is in acres, the actual habitat has three
dimensions. Overall, the goal of the mitigation project is that the productivity lost at a
discharge will be balanced by the productivity at a mitigation site. The regional water
boards in consultation with the State Water Board will determine the best available
mitigation feasible to fully mitigate for impacts associated with a desalination facility.
Detailed Comments
Proposed Water Quality Control Amendment
COMMENT SAS9
•

L.2.b.(4). “bathymetry…seafloor topography.” These are the same thing but are
listed as different measurements which must be made in a comprehensive list.
Later, in paragraph L.2.d.(1)(a)i., the term “benthic topography” is used.
Recommend using one term for the bottom topography and using that term
throughout.
RESPONSE TO SAS9
Chapter III.L.2.b(5) (formerly (4)) of the proposed Desalination Amendment was revised to
remove the redundant “bathymetric” requirement.

Scott A. Socolofsky, Ph.D.

Texas A&M University

September 9, 2014

Appendix I
Amendment

Responses to the External Peer Review of the Desalination

COMMENT SAS10
• L.2.d.(1)(a). “require subsurface intakes unless … are infeasible.” Recommend to
add a statement here why subsurface intakes are required so that there is a
relevant benchmark against which to determine if surface intakes are infeasible.
For example, L.2.d.(2)(a) states “the preferred technology to minimize intake and
mortality of marine life…” [underline added]; hence, the justification is stated with
the requirement. L.2.d.(1)(a) could be revised similarly: “to eliminate intake and
mortality of marine life, subsurface intakes that use natural filtering of the
sediments are required unless…”
RESPONSE TO SAS10
The proposed addition is not required because the entirety of chapter III.L.2 of the
proposed Desalination Amendment is to determine the best available site, design, and
technology feasible to minimize intake and mortality of all forms of marine life. For
more information on why subsurface intakes are the preferred intake technology,
please see section 8.3 of the Staff Report with SED.
COMMENT SAS11
• L.2.d.(1)(c)iii. Screens are designed to stop marine life entrainment, but I assume
the eggs and larvae and some juvenile fish caught by the screens become
impinged, unable to get off of the screens. What are operators required to do with
the debris and organisms stopped by the screens? May they dispose of it? In that
case, all organisms impinged on the screens will suffer mortality and the screen
size need only be large enough to prevent entrainment of mobile organisms capable
of not becoming impinged. If impinged organisms cannot be disposed of, should
the screens be backwashed? I did not notice any guidance in the Amendment.
RESPONSE TO SAS11
The intake screen requirement is coupled with the requirement that the maximum
intake flow velocity be no more than 0.5 ft/s. This intake velocity has been required in
U.S. EPA’s Phase I Rule and the State Water Board’s OTC Policy because it has been
demonstrated to protect most small fish and all adult fish from impingement.
Additionally, intake screens can be designed and oriented so the ambient currents
move eggs, larvae, and smaller juveniles up and over a cylindrical wedgewire screen
(see Wedgewire Screen sub-heading in section 8.3.1.2.3 of the Staff Report with SED).
However, if impingement occurs, chapter III.L.2.e of the proposed Desalination
Amendment states that, “The owner or operator shall fully [emphasis added] mitigate
for all marine life mortality associated with the desalination facility.”
COMMENT SAS12
• L.2.d.(2)(a). Commingling is preferred with wastewater that “would otherwise be
discharged to the ocean.” This statement can end here. Adding, “unless the
wastewater is of suitable quality and quantity to support domestic or irrigation
uses,” is unnecessary. Presumably, if the available wastewater for commingling is
of suitable quality, it would not be otherwise discharged to the ocean. It seems
logical that commingling should be allowed with any waste stream that “will
otherwise be discharged to the ocean.” Some other part of the Control Plan should
clarify that wastewater of suitable quality and quantity to support domestic or
irrigation uses should never be discharged to the ocean.
Also, the next paragraph introduces multiport diffusers, which is a discharge
technology. The present paragraph is an effluent technology, but there is no
mention of the type of discharge. I would assume that a commingled flow would
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also be discharged via multiport diffusers. It seems this paragraph and the next
should go together and not be unique from one another.
RESPONSE TO SAS12
Chapter III.L.2.d.(2)(a) of the proposed Desalination Amendment was revised as follows
to address the comments above:
(a) “The preferred technology for minimizing intake and mortality of all forms of marine
life* resulting from brine* disposal is to commingle brine* with wastewater (e.g.,
agricultural, sewagemunicipal, industrial, power plant cooling water, etc.) that would
otherwise be discharged to the ocean, unless the wastewater is of suitable quality
and quantity to support domestic or irrigation uses. The wastewater must provide
adequate dilution to ensure salinity of the commingled discharge is less than or equal
to the natural background salinity,* or the commingled discharge shall be discharged
through multiport diffusers.* Nothing in this section shall preclude future recycling of
the wastewater.”
COMMENT SAS13
• L.2.d.(2)(b). “Multiport diffusers are the next best…” Revise to “Multiport diffusers
are the next preferred…” Also, see the comment above for L.2.d.(2)(a). It seems
that multiport diffusers are not an alternative to commingling a waste stream; rather,
these technologies would likely be used together.
RESPONSE TO SAS13
Please see response to comment SAS12.
COMMENT SAS14
• L.2.d.(2)(c). This sentence is grammatically incorrect. Operators are required
to analyze for what? There needs to be an objective function to the analysis.
Revise to state “…analyze the brine disposal technology or combination of brine
disposal technologies to determine which option best reduces the effects…”
RESPONSE TO SAS14
Chapter III.L.2.d.(2)(c) was deleted from the proposed Desalination Amendment since
the requirements are included in chapter III.L.2.d.(2)(c)(fomerly chapter III.L.2.d.(2)(d))
for an owner or operator proposing an alternative brine disposal technology.
COMMENT SAS15
• L.2.d.(2)(d). The owner must evaluate all sources of marine mortality, including
inside the desalinization plant. However, throughout the amendment it is assumed
that processes in the plant will kill all organisms entrained through the intake. It
seems to me that the operator should be required to assess mortality associated
with the intake and the discharge only: any organism entrained through the intake
is assumed lost. Rather than requiring the owner to estimate marine life mortality
that occurs inside the plant, provide that as an option in the case there is evidence
that the mortality is less than 100% and the owner would like to establish that fact.
RESPONSE TO SAS15
Agree. As stated in chapter III.L.2.d.(2)(c) of the propose Desalination Amendment, the
baseline assumption is that unless demonstrated otherwise, organisms entrained by
flow augmentation are assumed to have a mortality rate of 100 percent. The same
assumption would apply to any alternative intake technology. The regional water
boards will require an owner or operator demonstrate through studies that mortality of
entrained organisms is less than 100 percent if an owner or operator makes that claim.
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COMMENT SAS16
• L.2.d.(2)(d)iii. The operator must estimate mortality inside the desalinization plant
(e.g., water conveyance, in-plant turbulence or mixing); yet, the amendment
already assumes 100% mortality for organisms that pass through the intake.
Hence, this paragraph should be revised to “Estimate marine life mortality that
occurs as a result of the waste discharge and assume marine life mortality for
organisms passing through the intake to be 100% as a result of water conveyance,
in-plant turbulence, and osmotic variability unless there is evidence to the contrary.”
RESPONSE TO SAS16
During the State Water Board’s stakeholder outreach process, there have been
theoretical systems that may not have 100 percent mortality associated with the
entrained organisms. As stated in chapter III.L.2.d.(2)(c) of the proposed Desalination
Amendment, the baseline assumption is that unless demonstrated otherwise,
organisms entrained by flow augmentation are assumed to have a mortality rate of 100
percent. Chapter III.L.2.d.(2)(c)iii allows an owner or operator the opportunity to
demonstrate entrainment mortality is less than 100 percent in their system.
COMMENT SAS17
• L.2.d.(2)(e)i. Operators who choose flow augmentation must use low turbulence
intakes (e.g., screw centrifugal pumps or axial flow pumps) and conveyance
pipes. However, the ERP III report states that there is no evidence that such
pumps 1.) are sub-lethal or 2.) can deliver the required flow volumes. Moreover,
in the following paragraph iii, organisms entrained by flow augmentation are
assumed to have 100% mortality unless demonstrated otherwise through studies
within three years of operation. Hence, at the design and initial permitting stage,
100% mortality inside the plant must be assumed. Owners should have the
option to assume 100% mortality and to use the most efficient pumps available.
RESPONSE TO SAS17
Per the requirements in the proposed Desalination Amendment, the regional water
boards may only permit alternative intake of discharge technologies such as flow
augmentation if the alternative technology is as protective as the standard (e.g. 1.0 mm
screens or commingling with wastewater or multiport diffusers). Flow augmentation
systems withdraw significant volumes of excess seawater for the specific purpose of
diluting brine. The purpose of the low turbulence intake pumps requirement is to
minimize marine life mortality in the dilution water. An owner or operator proposing to
use flow augmentation must be able to demonstrate that even with the excess volume
of seawater withdrawn,the intake and mortality is less than that of commingling with
wastewater if wastewater is available, or discharging through multiport diffusers if
wastewater is unavailable. Unless demonstrated otherwise, it is assumed there is 100
percent mortality of entrained organisms. To date, there is no evidence supporting
flow augmentation systems as equally protective as discharging through multiport
diffusers (please see response to comment 15.20 in Appendix H of the Staff Report
with SED). However, this provision allows for future technological innovations where
the technology is as protective as discharging through multiport diffusers.
COMMENT SAS18
• L.2.d.(2)(e)vi. Why is flow from flow augmentation prohibited from being
discharged through a multiport diffuser? Because of high turbulence? Or some
other reason? As stated, this seems arbitrary, and the rationale should be given.
RESPONSE TO SAS18
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This provision was included with the assumption that there would be adequate dilution
resulting in a neutral or positively buoyant plume; and that there were live organisms
in the flow augmentation effluent. This provision was written with a system in mind
proposed by Poseidon Resources that would use low turbulence intake pumps to
intake dilution water containing eggs, larvae, etc. The flow augmentation water would
be conveyed and mixed with the raw brine, and then discharged. The theory is that the
majority of the organisms would leave the system alive. If it is possible to
successfully design this system, discharging effluent with live organisms through
multiport diffusers would defeat the purpose of the other components in the system
designed to protect the organisms.
COMMENT SAS19
• L.3.b.(2)(c). 2000 mg/l above background is set as the maximum allowable
salinity increase allowed at the end of the regulatory mixing zone. Can the
alternative value substituted by a facility-specific study be higher than 2000 mg/l?
As written, I would say legally it could not be. However, it seems the intent of this
section is to permit higher levels. Revise for clarity.
RESPONSE TO SAS19
We assume the commenter is referring to chapter III.L.3.c of the proposed Desalination
Amendment that allows an owner or operator to apply for an alternative receiving
water limitation for salinity. This section requires an owner or operator to base the
alternative on the LOEC for the most sensitive species as determined by WET testing.
The alternative value may be higher or lower than 2.0 ppt. If the alternative value is
higher, the regional water board can allow a receiving water limitation of that val ue
above natural background salinity to be met no further than 100 meters horizontally
form the discharge. The definition of brine mixing zone was also revised to provide
clarity.
COMMENT SAS20
• BRINE MIXING ZONE. The definition here is not clear. Various definitions used
here include salinity above 2 ppt above background, a lateral distance of 100 m, or
a region determined by modeling. For clarity, simply state that the regulatory
mixing zone extends to 100 m laterally from the discharge.
RESPONSE TO SAS20
The definition of brine mixing zone was revised to provide clarity. The brine mixing
zone is an allocated impact zone where there may be toxic effects on marine life due to
elevated salinity. It is also defined as the area where the salinity exceeds 2.0 parts per
thousand above natural background salinity, or the concentration of salinity approved
as part of an alternative receiving water limitation. The brine mixing zone shall not
exceed 100 meters (328 feet) laterally from the points of discharge and throughout the
water column.
COMMENT SAS21
• MULTIPORT DIFFUSERS. These can be used for more than just brine. Revise to
remove brine from the definition.
RESPONSE TO SAS21
Comment noted. The second part of the definition of multiport diffusers was revised to
apply to chapter III.L of the proposed Desalination Amendment.
COMMENT SAS22
• NATURAL BACKGROUND SALINITY. Is the reference location suggested by this
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definition an acceptable value of background concentration for the equation in
section L.3.b.(2)?
RESPONSE TO SAS22
No. Please see response to comment SAS5.
Staff Report
COMMENT SAS23
• Citation format is unusual. It appears that citations are placed outside the end of
the sentence being cited. As in: “concentration found in empirical studies.
(citation) New sentence.” I have never seen this format before and find it
ambiguous. Does the citation apply to the first sentence in the above example or
the new sentence? Citations belong within the sentence being cited:
“concentration found in empirical studies (citation).”
RESPONSE TO SAS23
Comment noted. The citation format is unusual for most academic journals. However,
the style format for the Staff Report with SED is based on the California Style Manual.
Fourth Edition. 2000.
COMMENT SAS24
• P. 65. Bulleted list. Revise “statistical certainty” to “statistical uncertainty.”
Statistics are typically used to quantify uncertainty. Unless you sample a whole
population, statistics cannot quantify certainty.
RESPONSE TO SAS24
The Staff Report with SED was revised to explain that the approach can be used to add
a buffer to mitigation projects to account for statistical uncertainty.
COMMENT SAS25
• P. 92. Discussion of mortality. If 100% of organisms that pass through an intake
die, then there is no remaining mortality to quantify inside the plant.
RESPONSE TO SAS25
Please see responses to comments SAS15, SAS16, and SAS 17.
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Appendix J Response to Public Comments received by April 9, 2015 with Conforming Changes
Per the March 20, 2015 Public Notice, responses are generally limited to comments on the revisions to the Desalination Amendment and
Staff Report with SED that was distributed and posted on July 3, 2014. Conforming changes were made to the April 24, 2015 version of
Appendix J based on the May 6, 2015 board meeting and the Adopted Final Desalination Amendment.
Letter ID
1
2
3
4
5
6
7
8
9
10
11
12

Commenter(s)
South Coast Water District and
South Orange County Wastewater Authority
San Diego County Water Authority
Municipal Water District of Orange County
General Public
City of Santa Barbara
General Public
Brownstein Hyatt Farber Schreck, LLP on behalf of Mesa Water District
General Public
Heal the Ocean
Tenera Environmental
Poseidon Water LLC
California Coastkeeper Alliance
Natural Resources Defense Council
Heal the Bay
Surfrider Foundation
Sierra Club California
California Coastal Protection Network
Planning & Conservation League
Center for Biological Diversity
Coastal Environmental Rights Foundation
Southern California Watershed Alliance
Resident for Responsible Desalination
Wholly H2O
7th Generation Advisors
Endangered Habitats League
Environmental Action Committee of West Marin
Desal Response Group
Environmental Water Caucus

Submitted by
Andrew Brunhart
Betty Burnett
Maureen Stapleton
Richard Bell
Gary Griggs
Rebecca Bjork
William Bourcier
Diane De Felice
Brent Constantz
Hillary Hauser
James Hawkins
John Steinbeck
Peter MacLaggan
Sean Bothwell
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Letter ID

Commenter(s)

Submitted by

13
CalDesal
Ron Davis
14
California Coastal Commission
Tom Luster
15
West Basin Municipal Water District
Rich Nagel
16
DeepWater Desal-LATE 13 minutes
Brent Constanz
17
General Public-LATE 23 minutes
Joan Timpany
*Please note all references to response to comment numbers in Appendix J refer to responses in Appendix J unless otherwise noted.
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ID #
1.1

Comment Summary
South Coast Water District ("SCWD") and South Orange County
Wastewater Authority ("SOCWA") hereby provide the following
comments on the draft Ocean Plan Amendments (issued on July 3,
2014 and as revised on March 20, 2015). We would like to join in the
comments made by CalDesal and hereby incorporate those comments
by reference.

Response
Comment noted.

1.2

We would like to express our appreciation for your efforts to address our
point of compliance issue pertaining to the brine discharge from
SCWD's groundwater recovery facility. It was a collaborative process
and State Board staff was helpful and a pleasure to work with.

Comment noted.

1.3

Given that is the intent of the State Board to address only desalination
facilities using seawater with the Desalination Amendments as
indicated in your response to comments, "chapter III.M does not apply
to water recycling facilities, brackish groundwater desalination facilities,
or any other desalination facility not using seawater as defined," we
request that you further clarify this intent in the language of the
Desalination Amendments. We suggest that you insert "only" to the first
sentence of Section M.1.a.: "Chapter III.M applies only to desalination
facilities* using seawater.*" Appendix A -Ocean Plan Proposed
Desalination Amendment ("Amendments") at p. 28.

Disagree. The language that chapter III.M applies to desalination
facilities using seawater is clear as stated.

1.4

We are also concerned that a permit writer may be confused by
Appendix Ill (Standard Monitoring Procedures) which under
"Receiving Water* Characteristics" states:

To clarify the intent of the proposed Desalination Amendment and the
Ocean Plan, the language in the Appendix III of the Ocean Plan was
revised to:

"Salinity* must also be monitored by all point sources discharging
desalination brine* as part of their core monitoring program.
Desalination facilities* discharging brine* into ocean waters* shall
monitor salinity as described in chapter III.M.4."

“Salinity* must also be monitored by all point sources
discharging desalination brine* as part of their core
monitoring program. Seawater desalination facilities*
discharging brine* into ocean waters* and wastewater
facilities that receive brine from seawater desalination
facilities and discharge into ocean waters shall monitor
salinity as described in chapter III.M.4.”
Additionally, we made the following conforming changes to chapter
III.M.1.d and e in the proposed Desalination Amendment:
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Comment Summary

Response
“d. Chapter III.M.3 (Receiving Water Limitation for Salinity*)
applies to all desalination facilities* that discharge into ocean
waters* and wastewater facilities that receive brine from
seawater desalination facilities and discharge into ocean
waters.*”
“e. Chapter III.M.4 (Monitoring and Reporting Programs)
applies to all desalination facilities* that discharge into ocean
waters.* Chapter III.M.4 shall not apply to a wastewater
facility that receives brine from a seawater desalination
facility and dischargesing a positively buoyant commingled
effluent through an existing wastewater outfall that is covered
under an existing NPDES permit as long as the owner or
operator monitors for compliance with the receiving water
limitation set forth in chapter III.M.3. For the purposes of
chapter III.M.4, a positively buoyant commingled effluent
shall mean that the commingled plume rises when it enters
the receiving water body due to salinity levels in the
commingled discharge being lower than the natural
background salinity.*
The proposed Desalination Amendment addresses potential impacts
to beneficial uses associated with the construction and operation of
seawater desalination facilities. In some instances, the brine
produced from a seawater desalination facility will be commingled
with wastewater prior to discharge into ocean waters. The permittee
discharging the commingled brine waste may not be the owner or
operator of the seawater desalination facility. However, there may
be elevated salinity at the site of the commingled discharge if there is
not a sufficient volume of wastewater to adequately dilute the brine.
For this reason, a wastewater treatment plant (WWTP) that accepts
brine waste from a seawater desalination facility should monitor for
salinity at the edge of the brine mixing zone. Please see responses
to comments 6.11, 8.4 in Appendix H of the Staff Report with SED.

1.5

Amendments at p. 69. Here, there is no differentiation for desalination
facilities using seawater so it may appear that Chapter II.M.4 could
apply to other desalination facilities such as brackish groundwater

Disagree. The statement at the beginning of chapter III.M that states
the proposed Desalination Amendment applies to desalination
facilities using seawater applies to all portions of chapter III.M,
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Comment Summary
treatment facilities. Without the qualification that "Chapter III.M applies
only to desalination facilities* using seawater," a permit writer could
interpret Chapter III.M.4. to apply to other desalination facilities.

Response
including chapters, III.M.3 and III.M.4. The proposed Desalination
Amendment is not applicable to other non-seawater desalination
facilities such as brackish groundwater desalination facilities.

1.6

Alternatively, if the intent of the State Board is for portions of the
Amendments to apply to all desalination facilities (i.e., Chapter III.M.3
(Receiving Water Limitations for Salinity)) to apply to all desalination
facilities (including brackish groundwater facilities), we request that the
State Board make this clear. However, as set forth in Chapter III.M.4,
the monitoring and reporting requirements "would not apply to a
wastewater facility discharging a positively buoyant commingled
effluent through an existing wastewater outfall ..." As such, the State
Board should clarify in Appendix Ill that the Chapter III.M.4 (Monitoring
and Reporting Programs) requirements apply only to negatively
buoyant effluent.

Please see response to comment 1.4 above. Chapter III.M.1.e
acknowledges that wastewater treatment plants have existing
monitoring and reporting requirements and if the wastewater facility
that accepts brine from a seawater desalination facility is compliance
with the receiving water limitation set forth in chapter III.M.3, then the
additional monitoring and reporting requirements in chapter III.M.4 do
not apply.

We request that you modify the language in Appendix Ill as follows:
"Salinity* must also be monitored by all point sources discharging
desalination brine* as part of their core monitoring program.
Desalination facilities* discharging brine* resulting in a negatively
buoyant effluent into ocean waters* shall monitor salinity as described
in chapter III.M.4."
1.7

With respect to future events which may trigger of a new Water Code
section 13142.5(b) determination, we would request clarification of what
constitutes "a reduction in the volume of wastewater available for the
dilution of brine" pursuant to Section M.2.a.(5). Amendments at p.
31. Publicly owned treatment works ("POTWs") experience seasonal
variations in the volume of wastewater and these variations should not,
on their own, be triggering events. We would suggest that a better
triggering event would be when a reduction in the volume of wastewater
impacts the buoyancy of the plume.

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf) and the responses to comments
in Appendix H of the Staff Report with SED. Nevertheless, the
language provided in the proposed Desalination Amendment serves
as an example of an event that may trigger the need for a new Water
Code section 13142.5(b) determination where the originally
determination is expressly conditioned on a future event. The actual
triggering events will be determined on a case-by-case basis by the
regional water boards depending on the conditions at a given facility.
The receiving water limitation for salinity must be met regardless of
the availability of wastewater for commingling, and the owner or
operator should plan accordingly for such events.
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Comment Summary

Response

1.8

We are concerned about the definition of "Natural Background Salinity"
as applied to small POTWs like SOCWA. SOCWA does not have 20
years of historical salinity data, and the alternative determination
involves "measuring salinity at the depth of proposed discharge for
three years, on a weekly basis prior to a desalination facility*
discharging brine,* and the mean monthly natural salinity* shall be used
to determine natural background salinity." Amendments at p. 49. We
request that there be some flexibility for determining background
salinity, such as allowing the use of available nearby reference site
data.

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf). Nevertheless, this comment
was previously addressed in the responses to comments 6.9, 13.130,
and 15.17 in Appendix H of the Staff Report with SED. Also, please
see response to comment 2.4 below.

2.1

We commend the Board and the staff for the thorough and
comprehensive approach taken to address the numerous comments
received on the draft Desalination Amendment, released last July. In
particular, we appreciate your thoughtful responses to the Water
Authority's August 18, 2014, comment letter. It is clear that the
changes to the proposed final Amendment address many of the Water
Authority concerns including the following:

Comment noted and appreciated.

2.2



Consideration of site-specific conditions and alternative
approaches to compliance with desalination intake and
discharge requirements under Section 13142.5(b) of the State
Water Code



The inclusion of the CEQA definition of feasibility in keeping
with the Carlsbad Project appellate court decision



The addition of a provision in the proposed final Amendment to
account for previously approved mitigation projects for projects
making a new Water Code Section 13142.5 (b) determination



The adjustment of the study period required for key empirical
studies such as entrainment or flow augmentation from 36
months to a more reasonable 12 months

The Water Authority has one primary area of concern outstanding

Please see response to comment 2.3 regarding the definition of brine
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Comment Summary
regarding the regulation of brine discharges. The proposed final
Amendment provides for alternative brine disposal methods, but as
currently drafted, the definitions for Brine Mixing Zone and Natural
Background Salinity may render it impossible to demonstrate that
alternative brine disposal methods, such as flow augmentation provide
a comparable level of protection to wastewater dilution and multiport
diffusers. My understanding is that the State Water Board desires to
provide an opportunity for desalination project proponents to propose
alternative brine disposal methods. Therefore, the comments that
follow are aimed at ensuring that the proposed final Amendment
provides a workable process for demonstrating such alternatives
provide a comparable level of protection.

Response
mixing zone and 2.4 regarding the definition of natural background
salinity. These definitions were crafted based on the best available
science to ensure the protection of beneficial uses. The intent of the
proposed Desalination Amendment is to allow for future technological
innovations in brine disposal technology. However, an owner or
operator must demonstrate that the alternative method is equally
protective as multiport diffusers. Chapter III.M.2.d.(c) requires that
an owner or operator demonstrate that,
“the technology provides a comparable level of intake and
mortality of all forms of marine life* as wastewater dilution if
wastewater is available, or multiport diffusers if wastewater is
unavailable.”
Commingling brine with wastewater and discharging brine through
multiport diffusers are both technologies that can reduce or eliminate
toxic effects of salinity within a relatively small area (100 m from the
discharge).
Alternative discharge technologies that are equally protective as
commingling with wastewater of discharging through diffusers should
also be designed to minimize the area where salinity exceeds 2 ppt
above natural background salinity or the alternative receiving after
limitation (other than 2 ppt).
For additional information, please see the Staff Report with SED
including the responses to comments in Appendix H.

2.3

The definition of "BRINE MIXING ZONE" (Desal Amendment, Draft
Final, March 20, 2015 at p. 20.) provides in part that, "The brine mixing
zone shall not exceed 100 meters laterally form the points of discharge."
By imposing an inflexible mixing zone limited to100 meters, the
proposed final Amendment could have two, equally problematic
consequences.
First, a 100 meter mixing zone limitation could render flow
augmentation, the discharge method utilized for the Carlsbad
Desalination Project, infeasible due to the excessive amount of dilution

Chapter III.M.2.d.(2)(c) of the proposed Desalination Amendment
require project applicants to analyze the overall, comparative, and
holistic impacts of the alternative brine disposal technology relative to
wastewater dilution if wastewater is available or diffusers if
wastewater is unavailable. An owner or operator must evaluate
“intake-related entrainment, osmotic stress, turbulence that occurs
during water conveyance and mixing, and shearing stress at the point
of discharge.”
As stated in response to comment 2.2, commingling brine with
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Comment Summary
water required to meet the receiving water salinity limitation.
Second, even if relying on high volumes of dilution water were deemed
to be feasible, it may not necessarily result in the most environmentally
beneficial discharge method for the project. The question that Regional
Boards (in consultation with State Water Board staff) should require
project applicants to analyze the overall, comparative, and holistic
impacts of all technologies. For example, a modest increase in the
size of the brine mixing zone would significantly reduce the amount of
dilution water required to meet the receiving water salinity limitation and
could provide an environmentally preferable configuration. The
proposed final Amendment should include the flexibility to require the
project applicant to demonstrate the approach that is environmentally
superior on an overall basis.

Response
wastewater and discharging brine through multiport diffusers are both
technologies that can reduce or eliminate toxic effects of salinity
within a relatively small area (100 m from the discharge). Further,
neither commingling brine with wastewater nor discharging brine
through diffusers requires the intake of additional seawater. As
stated in the proposed Desalination Amendment, “Unless
demonstrated otherwise, organisms entrained by flow augmentation*
are assumed to have a mortality rate of 100 percent.” To put the
mortality in context, if seawater at a site contained only one hundred
marine organisms per gallon, a facility withdrawing 10 million gallons
per day (MGD) for flow augmentation would entrain and kill 1 billion
organisms per day. It may be possible to design a system where
entrainment mortality associated with the intake of seawater is less
than 100 percent. However, there are no studies to date that have
demonstrated this.
Examining flow augmentation technology alone, a modest increase in
the size of the brine mixing zone would reduce the amount of dilution
water required to meet the receiving water salinity limitation.
However, as the comparison is narrowly focused and contradicts the
commenter’s request for an “overall, comparative, and holistic
[analysis of] impacts.” The alternative brine disposal technology
should not be compared to itself, but rather to the preferred disposal
technologies. This comparison would account for the fact that
commingling brine with wastewater and discharging brine through
multiport diffusers do not require a larger brine mixing zone and do
not require the additional intake of seawater for dilution.
Below is a brief discussion on potential sources of mortality
associated with the first and second preferred discharge
technologies. These factors should be considered when analyzing
the overall, comparative, and holistic impacts of the alternative brine
disposal technology relative to wastewater dilution if wastewater is
available, or diffusers if wastewater is unavailable.
If an adequate volume of wastewater is available to commingle with
the brine, the resulting discharge will not have toxic effects related to
salinity and may result in insignificant shearing-related mortality. If
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an alternative method is being proposed and wastewater is available
for dilution, to be equally protective, the alternative method must also:
be able to meet the receiving water limitation no further than 100
meters from the discharge, not result in intake-related mortality, not
have toxic effects related to salinity, and not result significant
shearing-related mortality.
If wastewater is unavailable, the alternative discharge technology
would be compared to multiport diffusers. To be equally protective,
the alternative method must also: be able to meet the receiving water
limitation no further than 100 meters from the discharge and the
mortality associated with the alternative method must be less than or
equal to the mortality that results from shearing at the discharge.
Mortality related to exposure to elevated salinity of the brine will be
similar for flow augmentation and diffusers. The difference is that
organisms entrained in the flow augmentation dilution water will not
be able to swim away or avoid the exposure. Whereas, organisms
that can swim will be able to avoid the brine mixing zone. The brine
and flow augmentation dilution water will need to be adequately
mixed prior to discharge to prevent stratification. In addition to
exposure to elevated salinity, the organisms present in the flow
augmentation dilution water may be subject to lethal turbulence as the
brine is mixed with the diluent water. Please section 8.5.1.2 of the
Staff Report with SED for a potential way to assess discharge-related
mortality. Also, please see responses to comments 15.14 and 6.11
in Appendix H of the Staff Report with SED and response to comment
11.6 below for more information regarding the 100 meter requirement
for the brine mixing zone.
In Change Sheet #1, the Desalination Amendment was revised to
include a provision that allows a facility that has received a conditional
13142.5(b) determination and is over 80 percent constructed to apply
for an exception that would allow the use of flow augmentation using
surface water intakes if studies were completed that showed the
system provides comparable intake and mortality of all forms of
marine life as the preferred brine discharge technologies. The only
facility that meets this description is the Carlsbad Desalination facility.
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The Carlsbad Desalination facility was issued a conditional Water
Code section 13142.5(b) determination based on the operating
conditions where the facility is co-located with the Encina powerplant
and using Encina’s effluent as the desalination facility’s influent. The
conditional approval will be re-evaluated by the regional water board
once the Encina powerplant eventually shuts down. Poseidon is
trying to design the facility for the future, and they believe that they
can show that a flow augmentation system using surface water
intakes results in a comparable level of intake and mortality of all
forms of marine life as the preferred brine discharge technologies
identified in the amendment.
However, since flow augmentation using surface water intakes is not
a conventional technology or method to dilute brine, the system has
not yet been well studied. At this point in time, staff is not aware of
others proposing to use system and due to the lack of data, we are not
yet convinced this is an appropriate approach to include for any other
future new or expanded facilities.
In addition to the use of flow augmentation using surface water
intakes, the amendment also would allow a potential exception to the
standard brine mixing zone, but again, would only apply a facility that
has received a conditional Water Code section 13142.5(b)
determination and is over 80 percent constructed. Again, to our
knowledge, this exception would be limited to the Carlsbad
Desalination facility. The owner or operator of the Carlsbad
Desalination facility must conduct studies to demonstrate an
alternative brine mixing zone, which may not exceed 200 meters from
the single discharge point, in combination with the flow augmentation
system, provides comparable intake and mortality as the preferred
technologies.
All other facilities, will be required to use the preferred discharge
technologies of either commingling or diffusers, and will be required to
have a standard brine mixing zone, of no more than 100 meters from
each discharge point. The 100 meter distance comes from an expert
review panel finding.
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Response
The approval of the both exceptions will be based on the results from
a comparative analysis of the total mortality at the flow augmentation
system using surface water intakes with an alternative brine mixing
zone, and commingling with a standard brine mixing zone, if
commingling is available, or multiport diffusers with the standard brine
mixing zone, if commingling is not available. Carlsbad Desalination
facility staff has said that commingling is not an available brine
discharge method for the facility. Consequently, the comparative
analysis would be between flow augmentation with an alternative
brine mixing zone and diffusers and a standard brine mixing zone.
The comparative analysis would estimate the mortality associated
with each of these factors, and potentially other factors identified by
the regional water board and estimate total mortality for each system.
In order for the Carlsbad Desalination project to be granted the
exceptions, the study must show that the mortality associated with the
flow augmentation system and the larger alternative brine mixing
zone results in comparative intake and mortality of all forms of marine
life as diffusers and the standard brine mixing zone.

2.4

The proposed final Amendment provides that brine discharges from
desalination facilities shall not exceed 2.0 parts per thousand (ppt)
above the "NATURAL BACKGROUND SALINITY." Natural
background salinity is defined as the 20-year mean monthly salinity at
the project location. The database that makes up the natural
background salinity for the Carlsbad Project shows a monthly mean that
ranges from a low of 33.4 ppt to a high of 33.7 ppt. Under the proposed
final Amendment, with approximately15 percent of the daily salinity
measurements above the monthly mean, the Carlsbad facility would be
required to operate with less than a 2 ppt increase over the ambient
salinity more than 60 days per year, which would severely impact plant
reliability.

The intent of the receiving water limitation is to ensure adequate
protection of beneficial uses. Since the mean monthly range at the
Carlsbad varies by only 0.3 ppt, species in the area are likely not well
adapted to large fluctuations in salinity relative to species that inhabit
tide pools or estuaries that can tolerate wider salinity fluctuations.
On days when salinity is naturally higher, organisms are already
experiencing a physiological challenge to adapt to the higher salinity
levels. Increasing salinity past the organisms’ threshold of tolerance
could have significant negative impacts, which highlights the
importance of meeting the 2 ppt above natural background salinity on
a daily basis.
The definition of “natural background salinity” was revised as follows:

To address this problem, the Water Authority is requesting the
proposed final Amendment be revised such that the Natural
Background Salinity is defined as the 20-year mean monthly salinity at
the project location unless the actual salinity measured at the facility
intake, absent any influence from the discharge, is greater than the 20

“NATURAL BACKGROUND SALINITY is the salinity* at a
location that results from naturally occurring processes and is
without apparent human influence. For purposes of
determining natural background salinity, the regional water
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year mean monthly salinity, in which case, the Natural Background
Salinity shall be the actual salinity measured at the intake, absent any
influence from the discharge.

Response
board may approve the use of:
(1)
the mean monthly natural background salinity.
Mean monthly natural background salinity shall be
determined by averaging 20 years of historical salinity* data
in the proximity of the proposed discharge location and at the
depth of the proposed discharge, when feasible.* For
historical data not recorded in parts per thousand, the
regional water boards may accept converted data at their
discretion. When historical data are not available, natural
background salinity shall be determined by measuring
salinity* at depth of proposed discharge for three years, on a
weekly basis prior to a desalination facility* discharging
brine,* and the mean monthly natural salinity* shall be used
to determine natural background salinity; or
(2)
the actual salinity at a reference location, or
reference locations, that is representative of natural
background salinity at the discharge location. The reference
locations shall be without apparent human influence,
including wastewater outfalls and brine discharges.”
The reference locations should be representative of natural
background salinity and should be without apparent human influence,
so they should be in close proximity to the desalination facility, but
sited at a sufficient distance from wastewater outfalls and brine
discharges.
The suggestion of adding “absent from any influence of the
discharge” does not consider any of the other factors that may
influence the salinity at any given time such as the presence of other
ocean outfalls in the area (e.g. WWTPs or power plants). For similar
reasons, caution should be used when using reference locations to
establish natural background salinity. For example, establishing
reference locations can be particularly challenging in the Southern
California where there are numerous ocean outfalls (e.g. Point Loma,
Camp Pendleton, Oceanside, Escondido, Encina, AES, South
Orange County Wastewater Authority, Orange County Sanitation
District, City of Los Angeles’ Hyperion treatment Plant, Los Angeles
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Response
County Sanitation District’s Joint Water Pollution Control Plant, etc.)
that discharge wastewater with salinity significantly lower than natural
background salinity.
All ocean outfall discharges and the associated plumes should be
modeled and considered when developing a reference location. The
models should also consider any ocean currents that have the
potential to move plumes or affect the reference locations. There
may be too many confounding factors that may prevent establishing a
single reference location that is “absent from any influence” of the
discharge, other ocean discharges, or other environmental factors
that could influence the salinity at a site.
There may be a need for multiple reference locations. For example,
one site may serve as a reference for part of the year, but another site
may be needed if the salinity at the first site is not representative of
salinity at the discharge location all year round. Also, if one of the
monitoring stations stops producing data for some reason, a second
reference location could serve as the back‐up. The regional water
boards must include clear requirements in the permit as to how the
reference locations will be used for determining compliance with the
receiving water limitation or effluent limitation for salinity.
If an owner or operator chooses to demonstrate compliance with the
receiving water limitation for salinity by developing an effluent
limitation or effluent limitations based on historic monthly averages,
they would not have to do daily monitoring of receiving water or
establish an adequate reference location.
Compliance with the receiving water limitation relative to the mean
monthly average would mean that if the historical average for August
is 33.7 ppt then the August receiving water limitation for August
months will be 35.7 ppt and if the historical monthly average for
February is 33.4 ppt then the receiving water limitation for February
months would be 35.4 ppt. If salinity is consistent over a few months,
the regional water board could establish seasonal receiving water
limitations rather than monthly. The regional water board may also
develop the effluent limitation based on the most conservative
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Response
scenario, or multiple effluent limitations could be developed to
accommodate for natural monthly or seasonal fluctuations. The
specifics will be worked out for each facility during the permit
development process. This approach should allow enough flexibility
to account for periodic salinity spikes. However, we anticipate that
all owner or operators of seawater desalination facilities will choose to
develop effluent limitations rather than demonstrating compliance
with the receiving water limitation for salinity by monitoring salinity in
the receiving water body.
Receiving water compliance would require daily sampling at 100
meter distances all around the point of discharge and throughout the
water column. The details of exactly where and how monitoring is
conducted will be established in a facility’s monitoring and reporting
plan. If an owner or operator elects to demonstrate compliance by
receiving water monitoring, there may be a potential issue if there is a
temporary spike in salinity of the receiving water body and the
real-time measurement is compared to a historical average. Again,
based on discussions with stakeholders, we anticipate, in all cases,
an owner or operator will elect to convert the receiving water limitation
to an effluent limitation particularly to avoid the extensive sampling
requirements.
Since the effluent limitation could be used to demonstrate compliance
with the receiving water limitation for salinity, the 2 ppt increment
above natural background salinity would be based on a historical
average and would not be influenced by a periodic spike in “real-time”
salinity of the intake or receiving water body. The effluent limitations
could be developed for monthly changes in historical salinity or less
frequently when historical monthly averages are the same or similar.
The revised definition of natural background salinity now includes
adequate flexibility to account for seasonal variations in salinity and
provide a discharger with options for demonstrating compliance.
Previously there were concerns that if salinity of the receiving water
was naturally high, a discharger would exceed their receiving water
limitation if it was relative to the historical average, rather than the
actual salinity at a reference location. This situation would force a
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Response
discharger to either have to reduce the volume of brine discharge, or
the concentration of the brine discharge, which would be achieved by
adding more dilution water if commingling or using flow augmentation.
The option to use a reference location was included, but it is not a
requirement. Since there may be logistical challenges associated
with establishing and using a reference location, the amendment
allows for an owner or operator to use the reference locations, or they
still have the option to use the historical average if they do not want to
deploy and maintain continuous salinity monitors around the brine
mixing zone and at approved reference locations. These issues will
again be addressed on a project-specific basis by the regional water
boards, and the appropriate requirements will be included in a
facility’s NPDES permit.

2.5

The Water Authority is prepared to support the proposed final
Amendment if the definitions for Brine Mixing Zone and Natural
Background Salinity are revised to accommodate the use of alternative
brine disposal methods. I understand that Poseidon has provided your
staff with amendment language that would address these issues. The
Water Authority fully supports the inclusion of this language into the final
adopted Ocean Plan Amendment.

Comment noted and appreciated. Please see responses to
comment 2.3 and 2.4 above regarding the definitions for Brine Mixing
Zone and Natural Background Salinity.

2.6

Finally, we call your attention to two critical data errors in supporting
scientific analyses that are being relied upon as the scientific basis for
the receiving water salinity limitation of 2.0 ppt.

The receiving water limitation for salinity was developed using the
best available science from the Expert Panel I on Impacts and Effects
of Brine Discharges found here:
http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination/
docs/dpr.pdf (Roberts et al. 2012) as well as the Phillips et al. 2012)
study. Roberts et al. (2012) conducted an extensive review of
material including, peer-reviewed journal articles, articles in the gray
literature, NPDES permits, data from monitoring studies, and various
regulations from around the world to assess the toxic effects of brine
concentrates on marine life. Below is one of the conclusions from
the report, which was used to develop the receiving water limitation
for salinity:

Paragraph M.3.b. of the proposed final Amendment provides that the
daily maximum receiving water limit for salinity shall not exceed 2.0
parts per thousand above natural background. According to the "Draft
Staff Report Including the Draft Substitute Environmental
Documentation Amendment to the Water Quality Control Plan For
Ocean Waters of California Addressing Desalination Facility Intakes,
Brine Discharges, and the Incorporation of Other Non-Substantive
Changes" that accompanied the Desal Amendment (hereafter, "SED"),
it appears that this salinity limit was predicated on the hyper-salinity
toxicity study performed by University of California, Davis, Department
of Environmental Toxicology (Philips et al. 2012). The Phillips, et al.

“Based on the studies of effects of brine discharges we
recommend an incremental salinity limit at the mixing zone
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study concluded that red abalone was one of the most developmentally
sensitive species to brine, with a LOEC of 35.6 ppt. This value, in turn,
was based on two definitive salinity tolerance tests performed by
Granite Canyon, both of which were conducted on July 18, 2012, using
adult abalone from two sources; one batch came from Monterey Bay
and another from The Cultured Abalone in Goleta, California. The
results of these tests were submitted to the SWRCB as supporting the
basis for the Desal Amendment receiving water salinity limit of 35.5 ppt
at 100 meters.
Recently, Nautilus Environmental reviewed the Granite study and the
raw data made available. Nautilus Environmental discovered that the
definitive test conducted with the abalone from The Cultured Abalone
was invalid and should not be considered in the determination of the
salinity results. Upon review of the data entry for the definitive test
conducted with the abalone from Monterey Bay, Nautilus Environmental
also discovered two data entry errors.
Based on the corrected Granite Canyon Laboratory values, the red
abalone salinity test results show a LOEC of 36.7 ppt; 1.1 ppt higher
than the LOEC value of 35.6 ppt originally reported. Therefore,
receiving water salinity limit should be approximately
3 ppt above natural background.
It is our understanding that Nautilus Environmental has communicated
the results of its review and analysis to Granite Canyon, and that
Granite Canyon personnel were going to communicate this information
to State Water Board staff. While our approval of the proposed final
Amendment will not be contingent on addressing this data integrity
concern prior to adoption, we highly recommend that the State Board
address this issue, and its implications, prior to adoption of the
proposed final Amendment.

3.1

We thank the Board for the opportunity to submit comments on the
Proposed Final Amendment to the Ocean Plan for desalination
facilities. We compliment staff for their excellent work on this important
amendment.

Response
boundary of no more than 5% of that occurring naturally in the
waters around the discharge...For most California open
coastal waters this increment will be about 1.7 ppt”
In addition to the results from the Expert Panel I on Impacts and
Effects of Brine Discharges, the State Water Board commissioned
Granite Canyon (Phillips et al. 2012) to conduct salinity toxicity
studies on species indigenous to California. We appreciate the
external review of the Phillips et al. (2012) report and have been in
contact with Granite Canyon Laboratories to further investigate the
issue. Please see Attachment 1 below for a response from Dr. Bryn
M. Phillips of the Marine Pollution Studies Laboratory addressing the
issues raised by Nautilus Environmental. The analysis provided by
Nautilus Environmental did not follow the U.S. EPA flow chart
methodology, and consequently the results from their analysis are not
valid under U.S. EPA methods. After continued discussions with
Drs. Bryn M. Phillips and Brian Anderson and after further review of
the raw data and revised data analysis, we agree with the conclusion
that the original test results were valid and accurate.
The receiving water limitation for salinity was developed based on the
best available science. However, chapter III.M.3.c of the proposed
Desalination Amendment includes flexibility for an owner or operator
to conduct additional studies to develop an alternative (other than 2
ppt) receiving water limitation for salinity because the effect of salinity
toxicity in marine species in California is under-studied. More data
could be compiled and used to develop a stronger data set to better
assess salinity toxicity thresholds for marine species in California.

Comment noted and appreciated.
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M.2.b (7) page 5: Applicability and General Provisions, Site: Requires
brine disposal siting at sufficient distances from MPA/SWQPA areas so
that there are "no impacts" on the MPA or SWQPA. Suggest this be
modified to read "no discernible impacts" as "no impacts" is an absolute
and can't be achieved.

Response
This comment was addressed in response to comment 6.4 in
Appendix H of the Staff Report with SED. Chapter III.M.2.b.(7) of the
March 20, 2015 draft of the proposed Desalination Amendment
states:
“Ensure that the intake and discharge structures are not
located within a MPA or SWQPA* with the exception of intake
structures without associated construction-related marine life
mortality (e.g. slant wells).Discharges shall be sited at a
sufficient distance from a MPA or SWQPA* so that the
salinity* within the boundaries of a MPA or SWQPA* does not
exceed natural background salinity.* To the extent
feasible,* surface intakes shall be sited so as to maximize the
distance from a MPA or SWQPA.*”

3.3

M.4 Monitoring page 21: definition for Natural Salinity. The Expert
Panel recommended an"... incremental salinity limit at the mixing zone
boundary of no more than 5% of that occurring naturally... a percentage
increase allows for natural variability in the background waters..." We
request that the definition be modified to read"... ocean salinity from a
representative area that is not under the influence of brine discharge
and storm flows..." Compliance for brine discharge should be allowed
above the natural ocean variability as recommended by the Expert
Panel. Ocean salinity may exceed the long-term mean by 2 to 3
percent (670 to 1,000 mg/L) in El Niño years. As proposed the
allowance of 2,000 mg/l from the long-term mean would reduce by up to
50% the discharge allowance in El Niño years, making compliance
difficult or not achievable in certain cases. We recommend that the
Regional Board's apply this receiving water limitation as a technology
based effluent limitation. This should be addressed in the staff report.
This approach reduces burdensome and unnecessary compliance
salinity monitoring, saving public funds.

Please see response to comment 2.4.

4.1

The issue of desalination and proposals for new plants, intakes and
outfalls will likely increase in California in the decades ahead. Policies
set now will no doubt be with us for some years into the future, and I
think everyone would agree that they should be informed by the best
available science.

Comment noted.
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Response

4.2

One issue that I don't believe has been given adequate consideration is
that of the carbon dioxide content of source water for any future
desalination plant. While subsurface drilling or slant wells along the
shoreline has been generally presumed to be more environmentally
friendly than pumping from surface ocean water, from what I can gather,
the carbon dioxide content of this subsurface water is substantially
higher than that of surface ocean water, which is already in equilibrium
with the atmosphere.

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts and was previously addressed in responses to
comments in Appendix H of the Staff Report with SED. Please see
the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf) and the Staff Report with SED.
Nevertheless, the carbon dioxide content of subsurface water will
vary depending on site-specific conditions. It would be speculative
to provide any more information as to the carbon dioxide content in
subsurface water relative to that of the surface ocean water at a
specific location at a future desalination facility. If a project
proponent elects to develop desalination as an alternative supply of
water, the proponent must assess the project’s contribution to
greenhouse gas emissions, including any associated with the
withdraw of subsurface intake water, and ensure that those emissions
comply with the appropriate Air Quality Management District CEQA
requirements for greenhouse gas emissions.
Furthermore, carbon dioxide content of source water was previously
considered. The issue of greenhouse gas emissions from
subsurface intakes was addressed in the original responses to the
letter from Dr. William Bourcier (comment letter #28) where staff
estimated potential carbon dioxide emissions from a potential 50
MGD plant to be on the order of 1,000 tons per year. This is less
than 2 percent relative to overall emissions related to desalination
facility power consumption. In addition, the emissions estimate was
within the estimate of greenhouse gas reductions due to elimination of
power requirements associated with removal of pretreatment
requirements (see also response to comment 8.4 below). As a
result, this amount was considered to be less than significant within
the meaning of CEQA. Please see also responses to comments 6.1
and 8.4 below.

4.3

It would appear that the cumulative impacts of multiple desalination
plants all withdrawing water through slant wells or subsurface waters
would produce significantly more carbon dioxide emissions to the
atmosphere than direct ocean withdrawals. There appear to be large

Disagree. Carbon dioxide emissions from subsurface intakes are
unlikely to be either individually or cumulatively significant. To the
extent that evaluation is needed, this would need to be done on a per
project basis and is not appropriate for a programmatic CEQA
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enough concerns or uncertainties of the impacts of this recommended
intake policy that a thorough review of this issue should be undertaken
before making a decision on a final recommendation.

Response
document. Please see also response to comment 4.2, 6.1 and 8.4
below.

5.1

The City of Santa Barbara appreciates the opportunity to comment on
the revisions to the proposed Desalination Amendment and draft Final
SED. As the State Board is likely aware, in January of 2015, the
Central Coast Regional Water Quality Control Board amended the
City's NPDES permit to include express findings under Water Code
section 13142.5(b) (See Amended Order No. R3-2010-0011 (January
30, 2015)). These findings are based on the facility's permitted
production capacity of up to 10,000 AFY, which equates to an intake
flow rate of 15,898 gpm (See Amended Order No. R3-2010-0011,
pages 3-4, 9-10, 27 and Attachment "G"; see also, Supplemental Sheet
for Regular Meeting of January 29-30, 2015). Consistent with the
proposed Desalination Amendment, the Regional Board's action
confirms the status of the City's permitted desalination facility as an
existing facility that is not subject to Chapter III.M.2 of the proposed
Desalination Amendment. The discharges from the facility will, of
course, be subject to the receiving water limitation for salinity contained
in Chapter III.M.3 of the proposed Desalination Amendment.

Comment noted and appreciated. We have confirmed that the Santa
Barbara facility is an existing facility as defined by the proposed
Desalination Amendment.

5.2

The City wishes to thank the State Board, the Regional Board and their
staffs for working with the City to clarify the status of the City's
desalination facility. The City knows that your staff and the staff of the
Regional Board have many demands placed on their time, so the City
sincerely appreciates their efforts. Because the City's facility is now
confirmed to be an existing facility, the City has no further comment on
the proposed Desalination Amendment, draft Final SED or the approval
of these documents by the State Board.

Comment noted and appreciated.

6.1

In regard to your reply to my previous comment (Comment 28 in
Appendix H) having to do with potential greenhouse gas (GHG)
emissions from intakes, I appreciate your thoughtful reply and check on
the estimated carbon dioxide emissions that I submitted. I do not agree
with your overall assessment but agree in some cases the emissions
might not be significant. What is simply not true is your statement that
“there are no potentially significant effects from GHG emissions

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf) and the Staff Report with SED.
Nevertheless, the potential emissions from subsurface intakes are a
small contribution (less than 2%) relative to overall emissions related
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resulting from the use of subsurface intakes.” To prove this you would
need to provide analytical data from existing subsurface intake
systems. To my knowledge no such data are available. You or anyone
else have not shown this to be true.
I had two objectives in bringing up this issue. The first was to make
sure there was an awareness of the potential problem. The second, and
equally important is to point out that the issue can be addressed by
simply requiring in your permitting process a GHG analysis based on
the chemical composition of sampled feeds - - in other words to carry
out an analysis similar to what you did in your reply to my comment,
based on measured carbon dioxide and methane contents of the feed.
If the fluid has low potential to release carbon dioxide and methane, it is
a non-issue and can be ignored. If the fluid has high potential, the GHG
release needs to be addressed, and presumably that would be a factor
in choice and location of intake system.

Response
to desalination facility power consumption, and are within the
estimate of greenhouse gas reductions due to elimination of power
requirements associated with removal of pretreatment requirements
(see also response to comment 8.4 below). The commenter did not
provided any new information to support his position or further explain
why a different result would be reached, but simply states that he
disagrees. Without additional information the Water Board cannot
ascertain how to further address this concern.
With regards to sampling source water feeds, we concur that
additional studies would be needed before a more accurate
assessment of potential emissions could be generated. Site specific
conditions may change assumptions used in this analysis (e.g. other
commenters have suggested that pretreatment may still be needed at
least in the short term in some facilities even where subsurface
intakes are used). Furthermore, as discussed in the Staff Report
with SED, potential greenhouse gas emissions will be highly
dependent on the source of energy used to power these facilities. It
would be speculative to provide any more information as to the
carbon dioxide content in subsurface water relative to that of the
surface ocean water at a specific location at a future desalination
facility. Consideration of these site-specific factors is beyond the
scope of this programmatic review and is more appropriately
addressed during project level CEQA.
However, data from the test slant wells at the Doheny Ocean
Desalination Project (formerly known as SOCOD) have reported no
dissolved gasses in the pumped water or no off-gassing.
Furthermore, the aquifer provides outstanding filtration which allows
the facility to avoid pretreatment. This results in energy savings
since energy required to pump the water through the pretreatment
filters is slightly higher than the energy required to pump the ocean
water from the wells (about 300 kwhr/af). For more information,
please visit the project website:
http://www.scwd.org/water/watersupply/desalplant.asp).
Similarly, the CalAm Monterey Peninsula Water Supply Project has
not reported any off gassing or high concentrations of dissolved
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Response
gasses in their intake water. For more information and the project’s
draft Environmental Impact Report, please see their program page:
http://www.cpuc.ca.gov/Environment/info/esa/mpwsp/index.html.

6.2

I believe you should add to the list of factors for determination of
whether or not subsurface intakes be used for feed (page 6 of draft
amendment) a requirement that an analysis of potential GHC emissions
be carried out. This will not be costly. The designers of membrane
desalination plants all acquire these data and use them to carry out
design calculations. Carbon dioxide content is important to them both
for system design and scale control. The necessary information will be
available; the SWRCB simply needs to request these data and an
analysis of estimated GHG release for each proposed project. Note
also that any GHG source of greater than 10,000 tons per year needs to
be reported to CARB. The plant operator will need a GHG analysis
regardless of whether it exceeds this limit or not in order to satisfy their
requirements. How do you know the size of the GHG emission if you
do not require that it be measured or monitored?

While greenhouse gas emissions are evaluated in the Staff Report
with SED and will also be required for project level CEQA analysis
(see response to comment 6.1), the Water Boards’ mandate is to
implement the Clean Water Act and California Water Code. Within
this context, the purpose of the proposed Desalination Amendment is
to provide guidance to the regional water boards on how to implement
section 13142.5(b) of the Water Code, which requires the regional
water boards to ensure the use of the best available site, design,
technology, and mitigation measures feasible to minimize the intake
and mortality of all forms of marine life. Authority to require
monitoring for air emissions is beyond the scope of this mandate as
well as outside the range of the Water Board’s expertise, and thus the
consideration is more appropriate to an analysis pursuant to CEQA,
which establishes state policy that public agencies should not
approve projects as proposed if there are feasible alternatives or
feasible mitigation measures available which would substantially
lessen the significant environmental effects of such projects.
Consideration of air impacts beyond CEQA analysis are the purview
of the air pollution control agencies such as the California Air
Resources Board and the local air districts and are better left to their
permitting processes. If in the course of those agencies review, or
pursuant to a site-specific CEQA analysis, it is determined that
greenhouse gas emissions would constitute an unacceptable impact
such that an air permit could not be obtained, the regional water
boards could consider that under the technology portion of the
amendment (M.2.d) as grounds to determine that subsurface intakes
are not feasible.

6.3

As far as sourcing water using subsurface intakes, you are optimistic
that in general the intakes will operate in a way that fresh open seawater
is pulled down and into the system. It is equally likely that fluids from
lateral or deeper horizons will be drawn into the system. It is also likely
that if in fact fluids from the open ocean are drawn in, they will be
oxygenated compared to sediment pore waters. This increases the

Disagree. Sources of CO2 in fresh groundwater are plant-root
respiration and oxidation of organic carbon in the unsaturated zone
(Macpherson 2009) and dissolved and particulate organic carbon in
the saturated zone being oxidized by the aerobic microbial community
(Wood and Petraitis 1984). The former process does not occur in
substrates below the seafloor and the latter process might occur
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likelihood for increased aerobic microbial activity in the sediment
causing GHG generation. The release would not be observed until the
open ocean waters infiltrate the sediments and reach the intakes. So it
would not even be possible to monitor the emissions until the plant has
been in operation for some time.

Response
when oxygenated seawater replaces water pumped out previously.
There is no reason to assume that the contribution of CO 2 would be
any higher than that occurring in freshwater aquifers. Even if fresh
open sea waters do not replace pumped water in all cases the
analysis provided in response to comment letter 28 of Appendix H of
the Staff Report with SED estimated that carbon dioxide emissions
will be small (less than 2%) relative to overall emissions related to
desalination facility power consumption, and are within the estimate
of greenhouse gas reductions due to elimination of power
requirements associated with removal of pretreatment requirements
(see also responses to comments 6.1, 6.2 and 8.4).

6.4

The intake system for a desalination plant is actually quite complex. The
variability and heterogeneous nature of the subsurface are difficult to
predict. The simplest way to reduce the risk of improper site and intake
design is to require a GHG analysis for any potential feed. A
requirement for such a GHG analysis is currently missing from your
Water Quality Control Plan and, in my opinion, should be added.

Please see response to comment 6.2.

7.1

Mesa Water appreciates the Board’s careful consideration of the
comments and supports the following modifications that were made to
the Amendment:

Comment noted and appreciated.

(1) The inclusion of the term “available” into the determination of a
range of feasible alternatives for the best site, design,
technology and mitigation measures. (Section M.2.a.2);
(2) The addition of the requirement to consider whether a proposed
facility site is the best available site “feasible,”1 as defined in
the California Environmental Quality Act (CEQA) in determining
the best available site (Section M.2.b);
(3) The reduction in time required to conduct a marine life mortality
study period from 36 months to at least 12 consecutive months
to demonstrate the effectiveness of an alternative method of
preventing entrainment (Section M.2.d.1.c.iii); and
(4) The removal of the requirement to collect additional samples
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with a 0.2-mm mesh net to provide a broader characterization
of entrained organisms and the potential requirement to
mitigate for entrainment of organisms 0.2–0.335 mm in length
(Section M.2.e.1).

Response

7.2

Mesa Water remains concerned that the Amendment favors subsurface
intakes over surface intakes as the preferred technology for seawater
intakes for all new or expanded desalination facilities. Mesa Water
again respectfully requests the Board to revise the Amendment to
provide applicants with greater site design flexibility in selecting the
most appropriate and economically and technologically feasible intake
for new projects, including the latest available technology for new
desalination projects. As described below, desalination projects require
site-specific analysis that will not be achieved if applicants are required
to overcome a preference for subsurface intakes.

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf). Please see response to
comment 15.4 in Appendix H and section 8.3 of the Staff Report with
SED for more information regarding the selection of subsurface
intakes as the preferred intake technology.

7.3

The Amendment’s mitigation requirements violate CEQA by requiring
replacement of all marine life and by assuming a level of entrainment
inconsistent with scientific studies and project-specific factors, such as
surface intake screen design. This conclusion is supported by an
analysis from experts at MBC Applied Environmental Sciences that
addresses the Amendment and SR/SED’s technical analysis of impacts
to marine life.

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf) and the Staff Report with SED.
Nevertheless, we disagree. The intake of seawater for desalination
is regulated under Water Code section 13142.5(b), which requires
mitigation for intake and mortality of all forms of marine life. The
additional analysis by experts at MBC Applied Environmental
Sciences is appreciated; however, we disagree that entrainment of
small planktonic organisms for all new or expanded desalination
facilities will be less than significant or that mitigation should only be
required for marine life mortality if there is an impact to the population.
These small organisms serve a critical purpose in California’s marine
ecosystem because they form the base of the marine food web.
Organisms that are not consumed sink and are degraded by microbes
that recycle the nutrients. This process is an integral part of
California’s seasonal coastal upwelling that delivers nutrient-rich
waters to nearshore habitats. Furthermore, Water Code section
13142.5(b) requires mitigation for intake and mortality of all forms of
marine life. For a further discussion of how the Water Code section
13142.5(b) mitigation requirement does not import the CEQA
standard of reducing impacts to a level that is “less than significant”,
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Response
see response to comment 7.19 below.

7.4

Given the severe drought, California must seek out multiple water
supply sources to meet its future needs. Additionally, desalination
facilities must be made available quickly. These two requirements are
highlighted in Mesa Water’s August 18, 2014 letter, and are further
underscored by Governor Brown’s 2015 Executive Order requiring
Californians to reduce water consumption. Just one day after the
Governor issued that Executive Order, the State Board informed water
users that they could expect water curtailment orders in the months to
come. In addition to drought conditions, the recently enacted
Sustainable Groundwater Management Act will increase groundwater
use planning and oversight, and will likely require steadily decreasing
reliance on groundwater over the next twenty years.

Comment noted. One of the goals of the proposed Desalination
Amendment is to support the use of ocean water as a reliable
supplement to traditional water supplies while protecting beneficial
uses.

7.5

Mesa Water’s fundamental concern is that the SR/SED and
Amendment, as proposed, may jeopardize, delay, or add unnecessary
or unclear regulatory and economic burdens to this essential water
supply source, thereby impacting the ability of the state and Mesa
Water to meet water supply needs.

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf) and the Staff Report with SED.
Nevertheless, one of the goals of the proposed Desalination
Amendment is to support the use of ocean water as a reliable
supplement to traditional water supplies while protecting beneficial
uses. Furthermore, chapter III.M.1.a allows for the Executive
Director of the State Water Board to temporarily waive the application
of the proposed Desalination Amendment to serve as a critical short
term water supply during a state of emergency as declared by the
Governor, including an emergency drought declaration.

7.6

Mesa Water supports the development of new sources of water,
including desalination. As you know, ocean desalination offers a variety
of benefits, including: (1) a safe and reliable water supply source
functionally independent of regional water conveyance systems; (2) a
reduced dependence on limited State Water Project supplies and
sensitive Delta habitat; (3) less reliance on both freshwater sources
which have associated environmental and regulatory constraints, and
groundwater supplies, which are often limited due to contamination,
overdraft or water rights issues; (4) a supplemental source of
groundwater recharge to restore groundwater levels and prevent

Comment noted.
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subsidence and seawater intrusion to crucial aquifers; and, (5) the
opportunity for local agencies to exercise more control over their water
supplies.

Response

7.7

Mesa Water recognizes and appreciates the enormous task that the
State Board has undertaken in this effort, and understands that the
intent was to create guidance that protects the environment and “seeks
to ensure an efficient approach to permitting desalination facilities to
address needed water supplies,” with the limited resources at the
Regional Water Board level. However, Mesa Water believes that if the
Amendment to the Ocean Plan is adopted as it stands now, the
unintended effect of the regulations would result in greater regulatory
burden at the state and Regional Water Board levels.

Comment noted.

7.8

The Amendment should consider both surface and subsurface intakes
equally depending on the site’s location, topography, and specific
impacts.

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf). Please see response to
comment 15.4 in Appendix H and section 8.3 of the Staff Report with
SED for more information regarding the selection of subsurface
intakes as the preferred intake technology. Furthermore the analysis
in chapter III.M.2 is in context of Water Code section 13142.5(b) that
requires consideration to minimize intake and mortality of all forms of
marine life. Water quality contamination, lack of favorable aquifer
conditions, and potential beach aesthetic and erosion impacts would
be evaluated under a project level CEQA analysis. We assume the
commenter is referring to the potential for seawater intrusion when it
refers to water quality contamination. These factors are already
incorporated throughout chapter III.M.2 would be assessed for a
project in two ways. First, is that a regional water board would
consider the factors to inform the determination of feasibility since the
factors are specifically noted in chapter III.M.2. (e.g., hydrology,
impacts on freshwater aquifers and existing water users, and design
constraints). Second, the abovementioned factors would be analyzed
during a project-level CEQA analysis and may influence a regional
water board’s determination of feasibility.

The Amendment as currently drafted provides that Regional Water
Boards "shall require subsurface intakes" unless they make an
affirmative finding of infeasibility under Section M.2.a.2. (Section
M.2.d.) In its response to comments, the State Board explained why it
does not take a technology-neutral approach—namely, that subsurface
intakes are the environmentally preferred technology because they do
not impinge or entrain marine life and that construction of subsurface
wells will have minimal to no impact on marine organisms. (Response to
Comments,
15.2.)
The Amendment and the environmental community continue to prefer
subsurface intakes because of their potentially lower impingement and
entrainment impacts on marine life. However, this narrow analysis
ignores that subsurface intakes have found limited application to date,
especially to medium- and large-scale desalination projects. In addition,
specific conditions in California militate against this preference,
including (1) water quality contamination; (2) lack of favorable aquifer
conditions; and (3) potential beach aesthetic and erosion impacts. As
noted in Mesa Water’s August 18, 2014 letter, the SR/SED fails to
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adequately analyze the impacts that will result from subsurface intakes.

Response

7.9

The SR/SED fails to adequately discuss in detail the types of
construction/operational impacts associated with subsurface intakes or
the magnitude of those impacts. Instead, the Project’s significant
environmental impacts are limited to a less than one page discussion
for five topical impacts (Aesthetics, Air Quality, Biological Resources,
Greenhouse Gas Emissions and Hydrology and Water Quality).
(SR/SED, Section 12.4, pp. 207-223.) Specifically, the SR/SED fails to
adequately consider recent coastal desalination projects which are
supported by readily available scientific literature and environmental
documents. By failing to conduct this analysis, the State Board has
created a conclusory document which supports its Amendment instead
of complying with CEQA and providing an analysis of environmental
impacts that the State Board must consider before approving or denying
the Amendment.

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf) and the Staff Report with SED.
This comment was addressed in responses to comments 13.45 to
13.51 of Appendix H of the Staff Report with SED.
Nevertheless, the Staff Report with SED does discuss the types of
construction and operational impacts in detail. The CEQA analysis
is not limited to less than one page as the commenter asserts, but, as
discussed in the Staff Report with SED and response to comments,
was arranged in multiple parts. Section 12.1 describes potential
environmental impacts from the construction and operation of
desalination facilities in general (p. 116). This discussion is on the
overall impacts of desalination facilities and provides a baseline with
which the proposed project and project alternatives may be
compared. Section 12.4 analyzes the additional reasonably
foreseeable environmental impacts associated with and specific to
the State Water Board’s proposed Desalination Amendment (p. 177).
While the analyses in section 12.1 are quantitative and detailed, the
analyses in Section 12.4 are necessarily less detailed and more
qualitative. This is appropriate for a programmatic level CEQA
analysis where site, design, technology, and mitigation are not
known. The programmatic nature of the Staff Report with SED allows
the State Water Board to consider broad policy alternatives and
program-wide mitigation measures. Each proposed desalination
facility will require the preparation of environmental review
documentation, which will be the appropriate time for site-specific,
project-level review.
Furthermore, response to comments 13.45 in Appendix H of the Staff
Report with SED, there are only five resource areas discussed in
Section 12.4 because the other 13 resource areas were found to be
not significantly affected by the proposed Desalination Amendment in
the Environmental Checklist (Appendix B of the Staff Report with
SED) and were therefore not discussed in detail in Section 12.4 This
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Response
is entirely consistent with the requirements of CEQA (see §15128 of
the CEQA Guidelines).
With regard to recent projects environmental documentation for a
wide variety of desalination facilities was reviewed. However, the
review was not, and did not need to be exhaustive. The purpose of the
review was to identify the typical range of environmental impacts that
could be expected from the construction and operation of a
desalination facility in general. As noted in the responses to
comments in Appendix H of the Staff Report with SED, the documents
identified by the commenter were previously reviewed. However,
they did not provide new information that would materially change the
analysis of the Staff Report with SED, thus they were not included.

7.10

The State Board’s explanation for analyzing only five impacts in detail
violates CEQA because the Project that must be analyzed is the
Amendment (including the preference for subsurface intakes) and not
desalination projects in general. (See State Board’s response to
comment 13.48.) Because the Amendment proposes to require
subsurface intakes, the impacts of this specific policy decision must be
analyzed. Alternative 2, which purports to be the “Proposed Project,” is
not accurately described because the SR/SED provides it “would
consist of an amendment to the Ocean Plan that allows a greater range
of intake methods and discharge technologies than Alternative 1
(subsurface).” (SR/SED, p. 209.) In reality, the Amendment requires
subsurface intakes, unless infeasible.

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf) and the Staff Report with SED.
This comment was addressed in responses to comments 13.45 to
13.51 of Appendix H of the Staff Report with SED.
Nevertheless, neither the proposed Desalination Amendment nor the
Staff Report with SED states or suggests that the analysis of
desalination facilities in general obviated the need to consider all
resource areas. All resources areas were evaluate (see response to
comment 7.9). Furthermore, the purpose of evaluating desalination
facilities in general was described in the introduction to section 12 of
the Staff Report with SED and further explained in the responses to
comments (see response to comment 7.9 above and response to
comment 13.45 in Appendix H of the Staff Report with SED).
Specifically, the analysis of desalination projects in general provides a
baseline with which the proposed project and project alternatives may
be compared.
Finally, Alternative 2 accurately describes the proposed project
because the proposed alternative does allow a greater range of intake
and discharge technologies than simply subsurface intakes. As
noted by the commenter, and as specifically provided for in
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Response
chapterM.2.d, the proposed Desalination Amendment provides for
the use of surface intakes where subsurface intakes are infeasible.
Furthermore, chapter M.2.d.(1)(a) of the proposed Desalination
Amendment provides a list of factors that the regional water boards
shall consider in the process of determining feasibility. Once
infeasibility is demonstrated, the only technology constraint identified
in the amendment is that surface intake be screened with a 1.0 mm or
smaller slot size screen, or use other controls that provide equivalent
or less intake and mortality of marine life. In addition, as noted in the
response to comment 12.43 in Appendix H of the Staff Report with
SED, claims that the project description is inaccurately described are
incorrect as the exact project (the proposed Desalination
Amendment) is provided in its entirety in Appendix A of the Staff
Report with SED.

7.11

Mesa Water understands that SED is a programmatic document and is
not looking for a project-level review. However, at a minimum, the State
Board must consider additional resource areas and comprehensively
analyze its policy change (Amendment 2) because an EIR must discuss
and analyze the significant environmental effects of the entire project.
(CEQA Guidelines §§ 15124, 15126.2, 15165.) This analysis must be
consistent with Section III.M.2.d.(1)(a) of the proposed Desalination
Amendment, which includes a lengthy list of considerations in
determining feasibility of subsurface intakes, including: geotechnical
data, hydrogeology, benthic topography, oceanographic conditions,
presence of sensitive habitats, presence of sensitive species, energy
use, impact on freshwater aquifers, local water supply, and existing
water users. This conclusion is supported by an analysis from experts at
MBC Applied Environmental Sciences that addresses the physical and
biological effects of infiltration galleries on marine life. (See Exhibit B.)
In sum, the State Board’s policy decision to prefer one type of intake
may only be made after a comprehensive analysis is completed and the
impacts between the two types of intakes are compared.

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf) and the Staff Report with SED,
including response to comments 13.45-15.51 in Appendix H. Also,
please see response to comment 12.6 below regarding the
comparative analysis of the factors for surface and subsurface
intakes.

7.12

The SR/SED fails to cite recent reports that analyze desalination plant
intake alternatives. For example, the WateReuse Association’s 2011
report notes that “while it is typically stipulated that subsurface intakes
yield better seawater water quality than open ocean intakes, this

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf), the Staff Report with SED, and
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assumption holds true for very site specific conditions…” (WateReuse.
2011, “Overview of Desalination Plant Intake Alternatives, p. 6.)2 The
report goes on to explain that existing seawater desalination beach
wells in California “indicate that some desalination plants using
subsurface intakes may face a costly challenge – high concentrations of
manganese and /or iron in the intake water…The treatment of beach
well water….requires chemical conditioning and installation of
conservatively designed “green sand” pretreatment filers…This costly
pretreatment requirement may significantly reduce the potential cost
benefits of the use of beach wells as compared with an open sea water
intake.” (Id. at 7.)

Response
response to comment 7.9 above. Furthermore, as stated in section
8.3.1 of the Staff Report with SED,
“Source water withdrawn through a surface water intake
requires pretreatment to remove suspended solids and
biological material that can otherwise clog or reduce the
efficiency of the RO membranes. RO membranes can scale
and corrode if minerals precipitate from the source water.
For this reason, many desalination facilities acidify source
water or add chemical antiscalants to prevent scaling and
corrosion. Following a media filtration, chemicals are also
added to enhance the coagulation of suspended solids in
order to easily remove the sediment from the source water.
Pretreatment increases costs and energy requirements, and
is an additional step that is often not necessary when using
subsurface intakes. The natural filtration process of a
subsurface intake significantly reduces or eliminates the
need for pretreatment requirements. (National Research
Council 2008; SDCWA 2009))”
Section 8.8.1 of the Staff Report with SED specifically acknowledges
that specific considerations will influence the type and extent of
pretreatment for a facility. If a facility has high concentrations of iron
and manganese in the source water, this would be considered when
determining the best available site, design, and technology feasible.
Furthermore, cost is a considered in the definition of feasible and in
the project life cycle cost (see responses to comment 6.12 in
Appendix H of the Staff Report with SED regarding the definition of
feasible).

7.13

While the State Board’s Response to Comments cites to the recent
report “Technical Feasibility of Subsurface Intake Designs for the
Proposed Poseidon Water Desalination Facility at Huntington Beach,
California,” it notes only that “[s]hould the ISTAP [the Independent
Scientific Technical Advisory Panel] determine that subsurface intakes
are not feasible, the proposed Desalination Amendment provides a
mechanism whereby surface intakes may be permitted.” (Response to
Comments, 15.92.) The report is the product of coastal development

Contrary to the commenter’s assertion that the ISTAP report for
Poseidon’s Huntington Beach project demonstrates that most types
of subsurface intakes for medium- to large-scale desalination projects
in California are often technically infeasible, the report only analyzed
the feasibility of subsurface intake for the Huntington Beach project.
While the data are informative for other projects, each project will
need to do an analysis to determine if subsurface intakes are feasible.
Furthermore, the Independent Scientific Technical Advisory Panel
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permit (CDP) review, California Coastal Commission (CCC or the
Commission) recommendations, and a scientific and technical review
conducted by an independent expert panel (ISTAP). ISTAP itself was
convened by staff of the Commission and Poseidon Resources LLC in
September 2014. This report evaluates whether any of several
subsurface intake designs would be technically feasible to build and
operate as part of the Poseidon seawater desalination facility proposed
for the City of Huntington Beach. The report focuses on technical
“feasibility” as defined by CEQA, namely: (1) geotechnical data for the
site, (2) hydrogeology, (3) benthic topography, (4) oceanographic
conditions, (5) impact on freshwater aquifers, and (6) other site and
project-specific factors.

Response
(ISTAP) report determined subsurface intakes were technically
feasible.

ISTAP identified all possible subsurface intake options that use
currently available technology, regardless of economic considerations
or the other factors identified under the CEQA definition of “technical
feasibility.” The ISTAP evaluated nine types of subsurface intakes for
technical feasibility at the Huntington Beach site. ISTAP concluded that
seven subsurface intake options for the desired capacity range
(100-127 MGD) had at least one technical fatal flaw that eliminated it
from further technical consideration. ISTAP recommends that
consideration be given solely to seabed infiltration galleries (SIG) and
beach gallery intake systems in the Phase 2 assessment. This report
demonstrates that, contrary to the Staff Report’s findings, most types of
subsurface intakes for medium- to large-scale desalination projects in
California are often technically infeasible, and are narrowly limited to
more expensive gallery intake systems (which may be financially
infeasible). In light of this recent study, we urge the State Board to
remain neutral instead of continuing to favor subsurface intakes.
7.14

The Amendment establishes a regulatory preference for use of
subsurface intakes over open ocean intakes, and requires desalination
facilities to use subsurface intakes if feasible possible. Because
subsurface intakes are often infeasible, this conflicts with both the
Project goals and the State Board’s mission. While one of the Project
goals is to “provide a consistent statewide approach for minimizing
intake and mortality of all forms of marine life, protecting water quality,
and related beneficial uses of ocean waters,” the Amendment ignores

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf) and the Staff Report with SED.
Nevertheless, the proposed Desalination Amendment does not
ignore the second project goal, but rather provides direction for the
regional water boards on how to meet the goal of supporting the use
of ocean water as a reliable supplement to traditional water supplies

J-30

Appendix J
ID #

Response to Public Comments Received by April 9, 2015 with Conforming Changes

Comment Summary
the second Project goal: to “support the use of ocean water as a reliable
supplement to traditional water supplies while protecting beneficial
uses.” (SR/SED, pp. 27-28.) The Amendment also ignores that the
State Board’s Water Rights Mission Statement is “to establish and
maintain a stable system of water rights in California to best develop,
conserve, and utilize in the public interest the water resources of the
State while protecting vested rights, water quality and the environment.”
While the State Board’s response to comments provides that “there are
multiple opportunities for an owner or operator to seek an alternative
compliance pathway in the proposed Desalination Amendment”
(Appendix H, 13.10), requiring the owner to design and study a
subsurface intake would substantially increase Project costs, which
would be passed on to ratepayers (see below), and could potentially
discourage development of new desalination projects during a severe
drought period.

7.15

Mesa Water appreciates the State Board’s inclusion of the Economic
Analysis in the SR/SED by Abt Associates Inc., which purports to
provide an economic analysis with cost estimates for methods of
compliance with the requirements set forth in the proposed Desalination
Amendment, in order to more fully inform public comment and the
decision-making process.

Response
while protecting beneficial uses. Nothing in the proposed
Desalination Amendment is contrary to the State Water Board’s
Water Rights Mission Statement. There is no evidence to support
that the preference for subsurface intakes would result in substantially
increased project costs. On the contrary, there are studies to
support that while the initial capital investment may be higher for
subsurface intakes, the project life cycle cost is equivalent to or lower
than open intakes for facilities that operate at least 10 to 15 years.
(Missimer et al. 2013) This is because pre-treatment may be
reduced or eliminated. Additionally, facilities using subsurface
intakes will not have to conduct an ETM/APF analysis or mitigate for
intake-related mortality, which could result in significant cost savings.
Consequently, it would be advantageous to the ratepayers in the
long-term to have new or expanded desalination facilities developed
in their area use subsurface intakes.

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf) and the Staff Report with SED.
Please see responses to comments 13.38 to 13.44 in Appendix H of
the Staff Report with SED.

However, the SR/SED’s Economic Analysis is flawed in its analytical
approach and its conclusions are not supported by concrete data. The
analysis fails to account for the potential costs created by increased
regulatory burden and compliance requirements associated with
subsurface intakes. Higher capital and construction costs of subsurface
intakes are acknowledged, but the Economic Analysis does not provide
a side-by-side comparison to illustrate how significant the difference is.
The qualification that elevated capital costs will be offset through
reduced operating and maintenance (O&M) costs is a unsupported
conclusion, and there is no side-by-side data comparison to support it.
As a result, the Economic Analysis undervalues the extent of the
elevated economic costs associated with subsurface intakes.
The costs for subsurface intakes are likely to be greater than just the
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capital costs of constructing a subsurface intake at a desalination facility
and will include the costs associated with the environmental impacts
that flow from use of that method. The Economic Analysis fails to
account for the potential costs created by the increased regulatory
burden and compliance requirements associated with implementing
subsurface intakes instead of surface intakes. The longer permitting
and approval process impacts the timing of construction, which in turn
has implications for financing and construction costs. None of these
factors are reflected in the Economic Analysis. These considerations
should be discussed in Section 9 of the SR/SED and analyzed in the
Economic Analysis.

Response

7.16

The Economic Analysis plainly states that capital and construction costs
of subsurface well intakes are greater than those of surface intake
structures. The facility-specific details included at pages G-30 through
G-38 support that finding. Even if the $33,174,664 cost of retrofitting
surface intakes with screens is factored in, the cost of subsurface
intakes is significantly greater than screened surface intakes.

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf) and the Staff Report with SED.
Please see responses to comments 13.38 to 13.44 in Appendix H of
the Staff Report with SED.

The Economic Analysis qualifies the difference in capital costs by
stating that the O&M costs of subsurface intakes are less than those of
screened surface intakes, and will therefore offset construction costs.
The Economic Analysis concludes that total project capital costs may
be 2-9% less because of reduced pretreatment costs. The data sets on
pages G-30 through G-38 do not provide a direct comparison of O&M
costs to support that conclusion. In addition, as explained above,
pretreatment costs for subsurface intakes may actually be higher than
surface intakes based on the presence of manganese and /or iron. The
absence of specific examples to support the conclusion that increased
capital costs will be offset by reduced O&M costs indicates hopeful
thinking without solid support.
In short, the Economic Analysis is incomplete and foundationally
flawed. Without accounting for all costs involved in subsurface intakes,
from land acquisition to environmental compliance costs, the analysis is
incomplete.
7.17

Section III.M.2.e defines “mitigation” as the replacement of all forms of

This comment is out of the scope of the clarifying edits to the March
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marine life or habitat that is lost due to the construction and operation of
a desalination facility after minimizing mortality of all forms of marine life
through the best available site, the best available design, and the best
available technology measures. This requirement violates CEQA, which
only requires that an EIR propose mitigation measures that will lessen
or avoid a project’s significant impacts. (Pub. Res. Code, §§ 21002;
21100(b)(3).) Mitigation measures must be designed to minimize
significant environmental impacts, not necessarily to eliminate them.
(Pub. Res. Code, § 21100(b)(3); CEQA Guidelines, §15126.4(a)(1).)
Any action that is designed to minimize, reduce or avoid a significant
environmental impact or to rectify or compensate for the impact
qualifies as a mitigation measure. (CEQA Guidelines, §§ 15126(a)(1),
15370.)

Response
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf) and the Staff Report with SED.
Mitigation requirements set forth in the Desalination Amendment do
not violate CEQA. While CEQA together with it regulations and case
law is instructive, it does not control interpretation of Water Code
section 13142.5(b). See, Surfrider Foundation v. California Regional
Water Quality Control Board (2012) 211 Cal.App.4th 557, at
577. See also, response to comment 7.19 below.

Under CEQA, lead agencies have the option of addressing potential
significant project impacts either by imposing their own mitigation
measures through a Mitigation Monitoring and Reporting Plan or
including project design features which would minimize any potential
impacts by virtue of the project design and management. (See, e.g.,
Association of Irritated Residents v. County of Madera (2003) 107
Cal.App.4th 1383, 1397-98 (lead agency entitled to make its own
determination that mitigation measures would mitigate potential impacts
to listed species).)
7.18

The Amendment limits mitigation to replacing habitat, which, as MBC
points out, cannot adequately account for the entrainment of smaller
organisms such as phytoplankton. Pelagic fishes, invertebrates, and
algae, including phytoplankton, are aquatic rather than terrestrial. In
compliance with CEQA, other forms of mitigation should be permitted
on a project-by-project basis. (CEQA Guidelines, §§ 15126(a)(1),
15370.)

The mitigation in the proposed Desalination Amendment is intended
to meet the requirements of mitigating for marine life mortality as
required in Water Code section 13142.5(b). Other mitigation may be
required associated with findings in the project level CEQA analysis.
Furthermore, chapter III.M.2.e.(3)(b)i of the proposed Desalination
Amendment requires:
“Mitigation shall be accomplished through expansion,
restoration or creation of one or more of the following: kelp
beds, estuaries, coastal wetlands, natural reefs, MPAs, or
other projects approved by the regional water board that will
mitigate for intake and mortality of all forms of marine life*
associated with the facility.”
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Response
These habitat-types are arguably not terrestrial. Section 8.5.2 of the
Staff Report with SED discussed how these habitat types have the
potential to mitigate for the impacts associated with marine life
mortality. The proposed Desalination Amendment recognizes that
mitigation for pelagic and some soft-bottom species may be
impractical or infeasible and allows for out-of-kind mitigation for these
species. Finally, the proposed Desalination Amendment clearly
states “or other projects approved by the regional water board” to
provide an opportunity for other mitigation projects if the regional
water board determines is appropriate.

7.19

The requirement that mitigation must replace all forms of lost marine
habitat violates Water Code section 13142.5(b), which includes
required mitigation as one of four elements, requiring “best available
site, design, technology, and mitigation measures feasible . . . to
minimize the intake and mortality of all forms of marine life.” The State
Board’s dictionary definition of “minimize” does not comport with CEQA
and the lead agency’s discretion to identify mitigation measures. As the
First District Court of Appeal recently recognized, an EIR must include
"[m]itigation measures proposed to minimize significant effects on the
environment." (Lotus v. Department of Transportation (2014) 223
Cal.App.4th 645, citing Pub. Resources Code § 21100(b); see also
CEQA Guidelines § 15126. "For each significant effect, the EIR must
identify specific mitigation measures ... '' Lotus, citing Sacramento Old
City Assn. v. City Council (1991) 229 Cal.App.3d 1011, 1027.)

The State Water Board’s interpretation of “minimize” as used in Water
Code section 13142.5(b) violates neither that statute nor
CEQA. While CEQA case law is instructive, it does not control
interpretation of Water Code section 13142.5(b). See, Surfrider
Foundation v. California Regional Water Quality Control Board (2012)
211 Cal.App.4th 557, at 577. Water Code section 13142.5(b)
requires “the best available site, design, technology, and mitigation
measures feasible” to “minimize the intake and mortality of all forms of
marine life.” By contrast, CEQA provides that “it is the policy of the
state that public agencies should not approve projects as proposed if
there are feasible alternatives or feasible mitigation measures
available which would substantially lessen the significant
environmental effects of such projects . . “ Pub. Resources Code
section 21002. The commenter provides no basis to conclude that
Water Code section 13142.5(b) requires mitigation only in
accordance with CEQA, nor for the proposition that the State Water
Board may require mitigation of intake and mortality only to a level
that is less than significant. Had the Legislature wished to require
that the best available site, technology and mitigation measures
feasible be used to substantially lessen intake and mortality, or to
reduce intake and mortality to a level that is less than significant, in
accordance with CEQA, it could have done so. The requirement to
“minimize intake and mortality of all forms of marine life,” together with
the superlative “best,” signals a broader intent to protect against the
adverse effects resulting from seawater intakes.

7.20

The Amendment’s alternative proposed language assumes a level of

Please see response to comment 7.24 regarding the one percent
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entrainment using screens that is not rooted in science or actual project
impacts: “The regional water board may apply a one percent reduction
to the APF acreage calculated in the Marine Life Mortality Report to
account for the entrainment reduction when using a 1.0 mm slot size
screen.” (Section M.2.e.1.a.) As explained in the attached comments
from MBC, the citation is mischaracterized. (Exhibit A.) Further, CEQA
requires that each individual project analyze project impacts based on
project design and actual impacts. (CEQA Guidelines, §15064.)
Therefore, it is premature to assume a level of impact (99%
entrainment) from a surface intake screen, especially as surface intake
technology evolves. Instead, the Amendment must allow project
applicants to analyze individual impacts and obtain mitigation credits
based on the project site, water source, presence of plankton, and
intake technology.

Response
mitigation credit and responses to comments 7.3 and 7.19 for a
discussion of how the mitigation requirement in Water Code section
13142.5(b) does not import the CEQA standard of mitigation.

7.21

Mesa Water is open to a mitigation fee (Section M.2.e.4), but believes it
is critical that the fee have a direct nexus to the potential impacts of a
project and be calculated and applied one time to cover all marine
organism mitigation requirements for a project, inclusive of all state
permitting agencies. Assuming the Board is able to develop a mitigation
fee that Mesa Water and other stakeholders support, Mesa Water
submits that each desalination project proponent should have the
option of paying the mitigation fee, or developing its own mitigation
program or utilizing an existing restoration project. Moreover, Mesa
Water is ready to work with the appropriate state agencies to draft
legislation that frames the mechanics for a mitigation fee. In addition,
the magnitude and significance of the impacts of desalination on the
overall marine environment should be understood in context of the more
significant issues facing our oceans: overfishing and pollution.

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf). This issue was addressed in
responses to comments in Appendix H of the Staff Report with SED.

7.22

All Forms of Marine Life

The intake of seawater for desalination is regulated under the Water
Code section 13142.5(b), a California state law, rather than the
federal Clean Water Act 316(b), which applies only to cooling water
intakes using seawater. The Once Through Cooling (OTC) Policy
implements section 316(b), which requires that the location, design,
construction and capacity of cooling water intake structures reflect the
best technology available for minimizing adverse environmental
impacts. The proposed Desalination Amendment was developed

Section M.2.a.1. (Water Code Section 13142.5(b) Determinations)
“All forms of marine life” is a term that was added to the Draft
Amendment, and is defined as “all life stages of all marine species”.
This differs substantially from the SWRCB’s OTC policy, which
requires: “Entrainment impacts shall be based on sampling for all
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ichthyoplankton and invertebrate meroplankton species”
(http://www.waterboards.ca.gov/water_issues/programs/ocean/cwa31
6/docs/otc_2014.pdf). Thus, the SWRCB is now considering impacts to
marine organisms, such as phytoplankton and holoplankton, even
though it has removed the requirement to sample holoplankton. There
is no evidence of potential significant impacts to these organisms, and
as long as a mesh size of ≤335 µm is required, impact and mitigation
analyses should be limited to ichthyoplankton (and potentially some
invertebrate meroplankton), which would be consistent with the OTC
policy.

7.23

Mitigation
Section M.2.e.1.a (Mitigation)
The APF analysis is required to be calculated using the one-sided,
upper 95% confidence bound for the 95th percentile of the APF
distribution (95% confidence interval, or 95% C.I.). The SED states: “A
key assumption in the ETM/APF approach is that the APF estimates for
specific species are representative of all species present at that
location, even those that were not directly measured. As with any
technique for calculating mitigation habitat area, it is not possible to be
100 percent confident the calculated APF will fully compensate for
impacts” (p. 89).
First, we recommend less prescriptive requirements in the policy. While
the ETM and APF are useful for wetland assessments, they would be of
limited use if considering pelagic species with no particular affiliation to
substrate or habitat other than water. Second, there are multiple
assumptions that are part of ETM/APF analyses, including estimates of
larval movement, survival, and growth that are subject to error. Even if
these parameters are available, they are likely still estimates at best.
Moving beyond those sources of error in the policy does not make
sense. Instead, owners/operators should work with regional boards
when developing study plans. Lastly, mitigation projects usually result
in multiple indirect benefits. For example, wetland restoration can
result in increased water quality, reduced sedimentation, enhance

Response
using the requirements in Water Code section 13142.5(b). Unlike
other regulations requiring mitigation only for impacts deemed
“significant,” the proposed Desalination Amendment implements
statutory language that requires mitigation for the loss of all forms of
marine life, as expressly provided. The sampling requirement of
holoplankton was removed because the estimates from the ETM/APF
model are based on a limited number of target species and then used
as the best estimate for all entrainable species. Please see
response to comment 15.48 in Appendix H of the Staff Report with
SED regarding the removal of the 200 micron requirement.

The proposed Desalination Amendment recognizes that mitigation for
pelagic and some soft-bottom species may be impractical or
infeasible and allows for out-of-kind mitigation for these species.
Please see sections 8.5.2 and 8.5.4.2 of the Staff Report with SED for
more information regarding out-of-kind mitigation. Additionally,
chapter III.M.2.e.(3)(b)i of the proposed Desalination Amendment
states “or other projects approved by the regional water board” to
provide an opportunity for other mitigation projects if the regional
water board determines it is appropriate.
The ETM/APF model is the best and most appropriate model
available to estimate the impacts associated with the intake of
seawater. One of the project goals is to provide a consistent statewide
approach to protect beneficial uses of ocean waters. Please see
responses to comment 10.2 and 10.3 below regarding the continued
th
inclusion of the 95 percent confidence level requirement. Please
see response to comment 21.90 in Appendix H and section 8.5.4.1 of
the Staff Report with SED for more information regarding the inclusion
th
of the 95 percent confidence level.
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breeding habitat for non- impacted species (such as birds), and
recreational and aesthetic opportunities for the public. In summary, the
use of APF and the 95% C.I. should be discussed at the project level,
not in the policy.

Response

7.24

1% Credit for Screened Intake

The proposed Desalination Amendment includes an opportunity for a
100 percent mitigation credit for intake-related impacts associated
with the intake. If an owner or operator uses a subsurface intake, an
ETM/APF analysis and mitigation for operational mortality associated
with the intake would not be required since subsurface intakes do not
impinge or entrain marine life. Mitigation would still be required for
any construction- or discharge-related impacts associated with
facilities using subsurface intakes. However, the significantly
reduced mitigation requirements and associated cost incentivizes the
use of subsurface intakes. If subsurface intakes are not feasible, an
owner or operator should use the best intake site, design, and
technology to minimize intake and mortality of all forms of marine life
(sections 8.3, 8.4 and 8.6 of the Staff Report with SED). This is
another way an owner or operator can reduce the amount of
mitigation required. A one percent mitigation credit associated with
surface water intakes screened with a 1.0 mm slot size screen is
appropriate and an owner or operator should not be able to determine
their own mitigation credit. A one percent credit for 1.0 mm screens
would (1) provide a consistent statewide standard for mitigation
credits for using 1.0 mm screens, (2) prevent an owner or operator
from having to perform additional studies, and (3) would prevent the
risk of inadequate mitigation resulting from either the use of an
inappropriate mitigation assessment model or an incorrect calculation
in the ETM/APF model (See responses to comments 18.8 and 29.2 in
Appendix H). Furthermore, the mitigation habitats are not expected
to produce large adult organisms on the onset. The mitigation
habitats will attract reproductively mature organisms that will spawn to
increase productivity, or larvae and juveniles will settle in the newly
created or restored habitats. The majority of organisms produced by
the mitigation habitat will be small in size, thus compensating for
those small organisms that are entrained.

Section M.2.e.1.a (Mitigation)
“The regional water board may apply a one percent reduction to the
APF acreage calculated in the Marine Life Mortality Report to account
for the entrainment reduction when using a 1.0 mm slot size screen.”
The SED summarizes the following (p. 62):
“Some studies on screen efficacy are contradictory. The majority of
studies that examine the efficacy of wedgewire screens only looked at
impacts on ichthyoplankton; yet there are many other organisms that
are abundant in the water. Pilot studies on wedgewire screens have
indicated that the total number of aquatic organisms that are entrained
at screened intakes is not statistically different compared to entrainment
at an uncontrolled intake. (Kennedy/Jenks Consultants 2011; scwd2
2010; Foster et al. 2012) Modeling data demonstrates that even though
screens may preclude a small portion of the larval population from
entrainment, a significant percentage of the population (e.g., all of the
smaller sized organisms) can still pass through the screen slots.
(Tenera Environmental
2012,2013a) The portion of organisms that are not entrained because
of the wedgewire screen is relatively small compared to the number of
organisms in the water. (Foster et al. 2012) Consequently, there is only
an approximate one percent reduction in entrainment mortality between
screened and unscreened intakes. (Foster et al. 2013).”
The ineffectiveness of wedgewire screens is mischaracterized. The
actual text from Kennedy/Jenks (2011) is as follows:
“For fish and marine organisms that are larger than the 2 mm
screen slot size, the passive screened intake prevents
entrainment. [Note: For fish and marine organisms that are

The one percent mitigation credit should not be used to make
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smaller than the 2 mm screen slot size there would likely be no
statistically significant difference between the entrainment
of a screened and unscreened intake (Tenera
2010)].”
(scwd2 is not listed in the reference section of the SED.)
The actual text from Foster et al. (2013) states “For the small mesh
screens being considered, the reduction in entrainment mortality (and
APF) is likely to be less than 1%.”
Note that this statement is not based on any data or studies. However,
Foster et al. (2012) includes calculated reductions in entrainment from
use of 1-mm slot size wedgewire screens on two species, and the
reductions in entrainment of Age-1 equivalents were 40% and 75%,
respectively
(http://www.waterboards.ca.gov/water_issues/programs/ocean/desalin
ation/docs/erp_inta ke052512.pdf). The calculated reduction in
gobies, the most commonly entrained taxon at the Huntington Beach
Generating Station, using 0.5-mm wedgewire screens was 64% (Alden
Research Laboratory, Inc. 2007). Therefore, the 1% reduction seems
arbitrary and likely inaccurate.
If it was the intent of the SWRCB to account for the entrainment of
smaller organisms, such as phytoplankton, realize that for pelagic
fishes, invertebrates, and algae, including phytoplankton, no amount of
coastal habitat restoration would offset entrainment losses because
these organisms rely on water as habitat.

Response
inferences about the effectiveness of wedgewire screens because
their effectiveness is entirely based on perspective. The same 1.0
mm slot size screen can be 100 percent effective or zero percent
effective, or somewhere in between, depending on the size of the
organisms and the species sampled in the study. The proposed
Desalination Amendment includes a requirement for a 1.0 mm or
smaller slot size screen because these small-opening screens can be
extremely effective at preventing entrainment of many marine
organisms. Appendix D of the Staff Report includes summary tables
with entrainment data for fish eggs and larval fish that show how small
slot-sized wedgewire screens can be either very effective at reducing
entrainment or show no significant reduction in entrainment.
As demonstrated by the data in Appendix D of the Staff Report, the
effectiveness of a 1.0 mm slot size screen varies by species and how
large that organism is. An excerpt from an EPRI report (2005)
showed that entrainment studies, “suggested that larvae longer than
6 to 8 mm had sufficient swimming abilities to avoid being entrained
through the 1-mm slot screen, despite being small enough to fit
through the slots. Otto et al. (1981) also found that larvae over 10 mm
in length have exclusion efficiencies approaching 100 percent.”
Again, entrainment is species and size dependent, but a general rule
of thumb is that entrainment through a 1.0 mm slot size screen is
significantly reduced or eliminated for organisms 10 mm or larger.
We assume that all organisms smaller than 1.0 mm will be entrained
through a 1.0 mm slot size screen and that entrainment will vary for
organisms between 1 and 10 mm. Organisms smaller than 10 mm in
ocean water are primarily plankton, gametes, larval invertebrates,
and larval fish. These organisms serve a critical purpose in
California’s marine ecosystem because they form the base of the
marine food web. Organisms that are not consumed sink and are
degraded by microbes that recycle the nutrients. This process is an
integral part of California’s seasonal coastal upwelling that delivers
nutrient-rich waters to nearshore habitats.
As presented in Figure 18.8-1 in Appendix H of the Staff Report with
SED, gametes and small planktonic organisms are the most
abundant in the marine ecosystem and will all be entrained through a
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1.0 mm slot size screen. In the example provided, 99 percent of the
species between 1 and 10 mm were entrained through a 1.0 mm
screen, but none of the species larger than 10 mm were entrained.
Given this is only an example, and actual data would need to be
collected for a facility. However, the example illustrates the point
that the same 1.0 mm slot size screen can be 100 percent effective or
0 percent effective. But from the perspective of the abundance of
total species in the water, a 1.0 mm screen reduces entrainment by
about one percent.
The proposed Desalination Amendment requires an owner or
operator meet the standard in Water Code section 13142.5(b) of
using the best mitigation measures feasible to minimize intake and
mortality of all forms of marine life, which by definition includes all life
stages of all marine species. The requirement in this section of the
Water Code is thus inconsistent with the perspective that the losses of
the larval fish are not significant from a population standpoint. For a
further discussion of how the Water Code section 13142.5(b)
mitigation requirement does not import the CEQA standard of
reducing impacts to a level that is “less than significant”, see response
to comment 7.19.
To clarify that the mitigation credit for 1.0 mm slot site screens is to
compensate for the reduction in entrainment of all forms of marine life,
the proposed Desalination Amendment was revised as follows:
“The regional water board may apply a one percent reduction
to the APF* acreage calculated in the Marine Life Mortality
Report to account for the reduction in entrainment reduction
of all forms of marine life* when using a 1.0 mm slot size
screen.”
The counterarguments presented in the comments state that a one
percent mitigation credit is a misrepresentation; however, it is
appropriate when considering entrainment reduction of all forms of
marine life. The one percent mitigation credit is a conservative
approach that is based on the conclusions in Foster et al. 2013.
While this approach does not take into account the juvenile and adult
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organisms that will be 100 percent protected, there is no available or
appropriate model to factor that consideration in. There is no
scientific basis to support a 50 percent mitigation credit.
Furthermore, a 50 percent mitigation credit would be inappropriate
because it does not take into account that it is often impractical or
infeasible to mitigate for some of the entrained species smaller than
10 mm. In-kind mitigation projects are available for species that
utilize habitats such as kelp beds, rocky reefs, coastal wetlands or
estuaries. But providing mitigation for phytoplankton, zooplankton,
and larval pelagic fishes and invertebrates will provide a significant
challenge, as seawater and open-water mitigation projects are often
impractical or not feasible. The proposed Desalination Amendment
includes a provision allowing a regional water board to approve
out-of-kind mitigation at their discretion. This option was included to
compensate for circumstances where mitigation is impractical or not
feasible, as long impacts from the operation and construction of a
seawater desalination facility are fully mitigated. But as stated
above, the mitigation habitats are not expected to produce large adult
organisms on the onset, making a 50 percent mitigation credit
inappropriate. This is because the majority of organisms produced by
the mitigation habitat will be small in size, thus compensating for
those small organisms that are entrained. Further, it is illogical to
provide a mitigation credit for a mitigation habitat attracting large
reproductive adults because those large adults already existed and
are not “new productivity.” The gametes and larvae they produce
are what should be considered or purposes of determining the
appropriate credit.

7.25

New Information in the SED

When data is limited or unavailable for a given species, it is standard
practice to compare taxonomically similar species. Even though the
two species are no longer in the same genus, they are still classified
in the same family (Loliginidae) and the information provides some
context for effects of elevated salinity on squid.

Page 45. There is new data regarding the salinity tolerance of the
European squid (Loligo vulgaris). This squid does not occur in the
Pacific Ocean, and market squid (Doryteuthis opalescens) is no longer
in the same genus. Mantle lengths of D. opalescens reach 17–
19 cm (about 7 inches), whereas those of Loligo vulgaris reach 64 cm
(about 25 inches). Therefore, the relevance of this new information is
questionable.
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It seems reasonable to assume that we can minimize entrainment and
impingement of marine life by drawing marine phreatic water, marine
groundwater, from subsurface intakes up to the surface for desalination
because we know that there’s only microbial marine life in the pore
waters below the ocean floor, except for the benthic macrofauna in the
upper few meters below the sediment-water interface. The rule as
currently stated assumes that installing, operating, and maintaining
subsurface intakes for desalination will have zero environmental impact
and require no mitigation.

Response
This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf). Furthermore, this comment
was previously addressed in the Staff Report with SED. Please see
the Staff Report with SED regarding the selection of subsurface
intakes as the preferred intake technology.

In fact, the rule [amendment] as written essentially mandates that
subsurface seawater intakes be used for all seawater intakes for
desalination by requiring they be tested and constructed to full scale
unless proved infeasible before any other intake technology is even
considered. Due to high cost of permitting and constructing test wells,
this mandate, though stated as only a preference, is an absolute
mandate, picking on approach to seawater intake for desalination as the
‘winner’, and ruling out and stifling new ideas and innovation of other
methods of seawater intake for desalination. It’s simply not only a
preference for subsurface intakes, but due to excessive costs that
represent revenues to a multi-billion dollar drilling industry who will profit
from being selected by the Water Board as the winning technology,
rules out any other approach for all intents and purposes.
8.2

The rule [amendment] goes on to say that in the event that regulators
agree that subsurface intakes are infeasible after years and millions of
dollars paid to the drilling industry who lobbied for the State Board’s
subsurface intake selection preference in the rule, all ocean intakes for
desalination that are not subsurface are assumed to have
environmental impacts that are significant as determined by any
detectable level of entrainment and impingement of marine life alone,
and no concern is mentioned of other possible environmental impacts.
The rule presents a vaguely described Area Production Foregone
(APF) methodology for calculating mitigation of the assumed
entrainment and impingement of marine life impact by non-subsurface
intakes that is widely open to interpretation and controversial.

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf) and the Staff Report with SED.

By contrast, a commonly cited example of subsurface intake is an
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infiltration gallery which destroys large tracts of benthic habits on the
sediment bottom, killing all benthic macrofauna and requires periodic
reconstruction due to clogging and further possibilities of unleashing
abundant methane seeps such areas as Monterey Bay. Because
infiltration galleries fit in the category of a subsurface intake ‘winner’
technology as specified by the rule [amendment], there is no discussion
about how one would assess the mitigation necessary for an infiltration
gallery type of subsurface seawater intake for desalination.

Response

8.3

The rule [amendment] is essentially silent about the whole concept of
identifying the best available site, design, technology and mitigation
measures feasible to minimize the intake and mortality of all forms of
marine life, but only mandates subsurface intake wherever feasible,
with no explanation of what feasibility means, and due to the costs and
timelines, essentially rules out any other intake technology or approach
that may in fact be more likely the best available site, design,
technology and mitigation measures feasible to minimize the intake and
mortality of all forms of marine life.

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf). Nevertheless, neither the
proposed Desalination Amendment nor the Staff Report with SED
asserts that subsurface intakes have no associated environmental
impacts. The proposed Desalination Amendment provides clear
direction for the regional water boards and the Staff Report with SED
includes a detailed discussion on identifying the best available site,
design, technology and mitigation measures feasible to minimize the
intake and mortality of all forms of marine life. Furthermore, the
proposed Desalination Amendment requires mitigation for intake and
mortality of all forms of marine life associated with the construction
and operation of seawater desalination facilities, including those with
subsurface intakes. Please also see the Staff Report with SED for
an extensive discussion on mitigation.

For example, the rule [amendment] does not discuss how site selection
can minimize the intake and mortality of all forms of marine life.
California’s diverse coastline holds several unique opportunities for
intake site selection that minimize the intake and mortality of all forms of
marine life such as the several marine canyon that drop to deep sea
depths close to the shoreline, allowing access to deepwater masses
nearly devoid of marine life. This rule would require that attempts be
made to permit, drill and test subsurface intakes at the mouth of a near
shore submarine canyon before the environmental impact of drawing
water from the deepwater canyon even be considered. The rule as
written assumes there is no mitigation necessary for any subsurface
forms of intake. However, I am aware of no data, anywhere suggesting
that subsurface seawater intakes have no environmental impact.
8.4

Of particular concern is the potential off-gassing of fugitive greenhouse
gases from deep subsurface intake slant wells and vertical wells. When
ground water is pumped to the surface it is released from pressure like a
carbonated soda bottle and off-gasses it’s dissolved carbon dioxide into
the surrounding atmosphere. This fact has been brought to the State

The comments provided in Mr. Bourcier’s August 19, 2014 letter (see
letter #28 in Appendix H of the Staff Report with SED) were neither
ignored, nor fallaciously rebutted , we simply disagree. As discussed
in response to comments 28.1 to 28.4, we were unable to replicate Dr.
Bourcier’s calculations or conclusions with the information provided in
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Water Board’s staff on several occasions, but has been both ignored
and fallaciously rebutted. For instance, Dr. William Bourcier, a
distinguished groundwater geochemist from Lawrence Livermore
National Laboratories in Livermore California, submitted a written
comment last August, showing the a 50 MGD desalination plant using
subsurface well intakes could off-gas 200,000 tons of carbon dioxide
per year. The State Board’s written response is that at most it would
only off-gas about 100,000 tons of carbon dioxide a year and a
desalination plant off-gasses about 80,000 tons a year anyway, so it’s
potential was insignificant. This would in fact more than double the total
GHG emission from the desalination plant which is already criticized as
being too carbon intensive. In fact, AB 32, California’s Global Warming
Solutions Act, requires facilities, not excluding desalination facilities,
enter a mandatory registry if they are responsible for the emission of
more than 10,000 tons of GHGs per year, and are in the Cap-and-Trade
system if they are responsible for the emission of more the emission of
more than 25,000 tons of GHGs per year. This is 1/10th the level the
State Board is calling insignificant. The State Board’s interpretation of
the Ocean Plan Amendment would be in direct conflict with AB 32
significance levels.

Response
the comment letter. To the extent staff was able to replicate Dr.
Bourcier’s calculations, staff’s result was less than half that reported
by Dr. Bourcier. Response to comment 28.2 provided in Appendix H
of the Staff Report with SED neither stated nor intend to suggest that
100,000 tons per year was a reasonable estimate of carbon dioxide
emissions, but only cited that number to highlight that it could not
replicate Dr. Bourcier’s results.

For the State Water Board officials to say that the GHG potential of
100,000 tons per year is something they considered ‘insignificant’ in
their written comments response responding to Dr. Bourcier’s
thoughtful comments on the Water Board’s draft Ocean Plan points out
the complete lack of concern by the Water Board for making a rule that
will identify the best available site, design, technology and mitigation
measures feasible to minimize the mortality of all forms of marine life. In
fact, climate change may be the largest potential impact to marine life
from seawater intake, as has already been demonstrated throughout
the literature, and the Ocean Plan’s preference for subsurface intake
will only worsen the situation.

While the results from our analysis does not consider carbon dioxide
emissions from subsurface intakes to be a significant contribution to
overall greenhouse gas emissions, emissions from the construction
and operation of a desalination plant may indeed be significant, and
require registration as described by the commenter. The potential
significance of these emissions is discussed in the Staff Report with in
sections 12.1.7, 12.1.18, and 12.4.4.

Instead, we independently reviewed the Macpherson (2009) study
provided by Dr. Bourcier and used Macpherson’s “worst case”
2
estimate of CO outgassing from pumped groundwater to arrive at a
2
value of 1,220 tons per year, less than two percent of the CO
emissions from plant operations. This is also within the estimate of
the amount of greenhouse gas reduction that could occur as
pretreatment processes (and associated power consumption) are
reduced or eliminated through the use of subsurface intakes (see the
staff report discussion in 12.4.4 Alternative 1). As such, the potential
change in emissions from the use of subsurface intakes relative to
surface intakes is not considered either individually or cumulatively
significant.

Additional studies are needed before a more accurate assessment of
potential emissions can be generated. Site-specific conditions may
change assumptions used in this analysis (e.g. other commenters
have suggested that pretreatment may still be needed at least in the
short term in some facilities even where subsurface intakes are used).
Finally, as discussed in the Staff Report with SED, potential
greenhouse gas emissions will be highly dependent on the source of
energy used to power these facilities. Consideration of these
site-specific factors is beyond the scope of this programmatic review
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and is more appropriately addressed during project level CEQA.

8.5

Desalination plant proponents that started their projects before AB 32
and general concern for climate change assumed that the State Water
Board would be requiring subsurface intakes and have already started
the multiple years of testing and failure of subsurface intakes to the
benefit of the drilling industry and cost to the people of California trying
to follow this already failing draft rule, and it will be difficult for the Water
Board to reverse their stand on subsurface intakes after the millions of
dollars and years that have been wasted attempting to follow this failing
draft rule, but the world has now awoken to climate change and the
subsurface intake rule is simply obsolete. The decade-old assumption
that subsurface intakes will always draw fresh seawater free of marine
life and therefore have no environmental impact despite destroying
large tracts of benthic habits and producing very significant GHG
emissions simply isn’t true.

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf) and the Staff Report with SED.

Rules need to be technology agnostic, and should not pick a winner as
the Ocean Plan does. This rule stifles innovation because the law
requires by preference the drilling industry’s products and services,
excluding any new ideas or innovations, giving the drilling industry a
monopoly on seawater intakes for desalination. The mandate for
subsurface intakes need to be removed from the Ocean Plan and
replaced by the definition in California Water Code section 13142.5,
subdivision (b) which requires that any “new or expanded coastal power
plant or other industrial installation using seawater for cooling, heating
or industrial processing” must utilize “the best available site, design,
technology and mitigation measures feasible to minimize the intake and
mortality of all forms of marine life.
9.1

We are specifically concerned that the Desalination Amendment's
prioritization of comingling of wastewater supplies with brine discharge
will limit the expansion of future recycled water supplies. We appreciate
staff's thoughtful response to our previous letter and the associated
edits included in Chapter 11 of the Draft Staff Report, especially the
sentence stating that "WWTPs, water recycling facilities, and
desalination facilities will work together to identify the best use of the
treated wastewater."

Comment noted.
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9.2

In contrast to the staff report's assertion that wastewater for brine
dilution will not "promote or inhibit water recycling efforts," HTO
maintains that comingling wastewater will inhibit the expansion of future
recycled water supplies. The Desalination Amendment needs to go
further in securing wastewater as the source for more environmentally
favorable recycled water projects for the following reasons:

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf) and the Staff Report with SED.
The State Water Board supports recycled water projects. As stated
in chapter III.M.2.d.(2)(a) of the proposed Desalination Amendment,
the wastewater used for commingling must be “wastewater (e.g.,
agricultural, municipal, industrial, power plant cooling water, etc.) that
would otherwise be discharged to the ocean… Nothing in this section
shall preclude future recycling of the wastewater.”

First, the second guiding principle for developing environmentally and
economically acceptable desalination projects from the "California
Desalination Planning Handbook" states that "to the extent possible,
conservation and recycled water use measures should be maximized
before desalination or other new sources of water are pursued." We see
no reason why the Desalination Amendment should not better reflect
the State's own planning guidelines for desalination projects. The State
should undertake greater evaluation of recycled water supplies prior to
the approval of desalination facilities across the state and ensure that
wastewater supplies are not unnecessarily locked up for the purposes
of brine dilution.

The plan amendment recognizes that, at this time, the commingling
with wastewater is a preferred brine discharge technology for dealing
with brine discharges. The State Water Board has adopted a state
policy for water quality control that promotes the development and
use of recycled water. Generally, once wastewater is sufficiently
treated and can be distributed locally, then the plan amendment
recognizes that the commingling of treated wastewater with the brine
discharge will no longer be the preferred brine discharge technology.

Second, as we stated in our August 19 letter, the State's recycled water
goals aim for 1.5 million AFY of production by 2020, and approximately
2.5 million AFY by 2030. HTO's own research has found that coastal
cities and wastewater districts discharged approximately 1.5 million
AFY in 2005. These ocean discharges represents a significant amount
of the 2020 and 2030 goals, even when considering the approximate
670,000 AFY of recycled water produced statewide in 2009 and the
inevitable decreases in overall wastewater supplies due to water
conservation with the drought. Allocating an increasing quantity of
wastewater supplies for comingling with wastewater could increasingly
jeopardize the State's recycled water goals.
Finally, plans for recycled water and desalination should be evaluated
on an even playing field but comingling of wastewater threatens to tip
the balance against recycled water.
9.3

As an example, imagine two communities: Community A and
Community B. Community A has not built a desalination facility and is

Comment noted. Please see response to comment 9.2.
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not comingling wastewater supplies but, instead, is discharging
wastewater to the Pacific. They are free to consider their wastewater as
an uninhibited source of water for a potential recycled water project. In
Community A, the marginal cost of that recycled water project will only
include conventional recycled water components like treatment trains
and distribution systems. On the other hand, Community B has an
existing desalination facility and is comingling wastewater for brine
discharge. Prompted by the need for greater supplies, Community B is
now considering a recycled water facility and must free up wastewater
supplies currently used for comingling by its desalination facility. In
contrast to Community A's recycled water facility, which only had to
budget for conventional recycled water components, Community B's
recycled water facility must also budget for the cost of installing
multiport diffusers that will ensure adequate brine disposal for its
existing desalination facility. In other words, even if the two recycled
water facilities are identical in all other respects, the marginal cost of
Community B's recycled water facility is greater than that of Community
A because Community B's recycled water facility must incur the cost of
installing multiport diffusers at the desalination facility to comply with the
State's Desalination Amendment.

Response

While it is true that the recycled water projects in either of these
communities may require multiport diffusers to adequately dispose of
recycled water related brine, the recycled water project in Community B
would still incur greater costs from installing a multiport diffuser than
Community A since it would need to provide adequate additional
capacity to adequately dispose of the brine from Community B's
desalination facility.
We believe the scenario described for Community B is likely to occur in
at least some instances across the state. In cases where this does
occur and desalination is prioritized first, future consideration of
recycled water will be at a net disadvantage due to the costs of installing
multiport diffusers. Ultimately, those costs may be manageable and
may be outweighed by the need for recycled water, but at a time when
the state is pushing to encourage recycled water production to the
greatest extent possible, the Desalination Amendment tips the scales in
the wrong direction. Simply put, desalination projects should not be
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permitted to utilize wastewater without taking into consideration the
effect of comingling on future recycled water supplies.

Response

9.4

Heal the Ocean recommends that the Desalination Amendment include
a provision for all desalination applicants to fully evaluate all potential
recycled water supplies in their service areas prior to NPDES permit
approval.

Comment noted. Please see response to comment 9.2.

The Central Coast Regional Water Quality Control Board (Regional
Water Board) took this exact approach when considering approval of
the City of Santa Barbara's (City) proposed reactivation of the Charles
E. Meyer Desalination Facility. As a part of a conditional use permit
(which, it should be noted, will not stop the plant from moving forward in
the interim), the City is required to report back to the Regional Water
Board with a work plan for evaluating potable reuse options within the
City.
We believe that this is a reasonable, balanced approach for ensuring
that recycled water is adequately prioritized compared to desalination.
This approach would not stop desalination projects from moving
forward, but it would give communities and decision makers greater
information regarding the extent of wastewater supplies that can be
feasibly converted to recycled water relative to those wastewater
supplies needed for comingling in a desalination project. Under this
approach more informed long-term planning can take place and
adequate contingencies, like multiport diffusers, could be included in
desalination project plans.
9.5

Page 144: In the sentence that reads "...either promote or inhibit water
recycling efforts," change "either" to "neither."

The revision was made in the Staff Report with SED.

9.6

Heal the Ocean understands that comingling of wastewater supplies is
being prioritized by the State Water Board because it is an
environmentally superior method for brine disposal. However, given the
severity of the drought, and the environmental benefits of recycled
water, we believe requiring desalination applicants to fully evaluate
potential recycled water supplies will ensure that recycled water
projects are appropriately prioritized and kept on an even playing field

Comment noted. Please see response to comment 9.2.
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with desalination projects that plan to comingle brine waste with
wastewater supplies.

Response

Ultimately, if implemented, this recommendation will help local water
purveyors better plan for future recycled water supplies and better
comply with the staff report's recommendation that "WWTPs, water
recycling facilities, and desalination facilities [...] work together to
identify the best use of the treated wastewater."
10.1

The staff is to be commended on the large amount of work they have
done on responding to comments and incorporating revisions into the
Amendment. As a former member of Expert Review Panels for this
Amendment and the OTC Policy, I was impressed by the extent of the
independent outside expert review that was done in preparing the latest
draft of the Amendment.

Comment noted and appreciated.

10.2

My comments on the revisions to the Amendment are related to the
addition of the text at the end of Section 2.e.(1)(a) on the application of
APF, especially the use of the 95th percentile value to estimate the level
of required mitigation.

The additional information is appreciated. Please see responses to
comments 10.3 and 10.4.

The language in the last sentence of the section does not reflect the
approach used in the SED which uses an estimate of the 95th
percentile value from a set of Area of Production Foregone (APF)
estimates. A more detailed appraisal of the problems on the use of APF
can be found in a guidance document that Tenera has prepared on the
development of mitigation programs for desalination plant intakes
through a grant from the WateReuse Research Foundation. (excerpts
from the final report for the project, which is nearing completion,
included as an attachment to comment letter) The attachment includes
the Executive Summary from the report, and the sections relevant to the
application of the Empirical Transport Model (ETM) and APF in the
impact assessment and mitigation scaling process, respectively. The
larger report reviews programs used to mitigate for the effects of ocean
intakes, including for projects in California. The report also reviews the
different approaches used for scaling mitigation, including APF. The
conclusions from the report support the use of ETM and APF as the
preferred approaches for impact assessment and mitigation scaling,
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respectively.

Response

10.3

While, the WateReuse Research Foundation report does support the
use of ETM and APF, there are details of the methodology that are still
open to discussion. Most of the development of the ETM and APF has
been based on work by Dr. Peter Raimondi and me, and we had hoped
to work together on closing some of these areas of disagreement
through our collaboration on the WateReuse Research Foundation
project. Unfortunately, our schedules have limited our ability to
collaborate on the project. I have recently spoken with Dr. Raimondi
and he is in agreement that there is still an opportunity to resolve some
of the areas of disagreement through our collaboration on the
WateReuse Research Foundation project. This same approach was
used on the development of the intake impact assessment report that
was prepared for the California Energy Commission and has been the
de facto guidance document for these types of studies in California. The
resulting document from the WateReuse Research Foundation project
would be of great value to state resource agencies as additional
desalination projects are considered for development along the coast.

We appreciate that the commenter and Dr. Raimondi are continuing
the development of the ETM/APF methodology and recognize there
are some areas of disagreement on the methodologies. Since these
issues will not be resolved before the proposed Desalination
Amendment is considered for adoption at the May 5, 2015 board
meeting, the current approach will remain in the proposed
Desalination Amendment because it is the more conservative
approach. Furthermore, as discussed in the Staff Report with SED,
the State Water Board has previously required added statistical
th
confidence in other projects. The 95 percent confidence level in the
proposed Desalination Amendment is consistent with previous Board
direction and other statistical requirements in the Ocean Plan.

One of the sources of disagreement regarding the application of APF is
the statistical use of the estimates of APF. The ability to generate data
from an ETM-based intake assessment that could provide the data
necessary for a statistical analysis of APF will be highly site and study
dependent. Using the approach provided in the Amendment and SED,
the amount of additional acreage required for mitigation is directly
related to the number of species analyzed, and not as stated on page
91 of the SED – “The amount of additional acreage needed will
largely depend on how well the study was done.” Increased
confidence in the APF estimates from a study is more dependent on the
quality of the underlying data and ETM estimates than the number of
taxa included in the analysis.

The example provided in response to comment 21.90 in Appendix H
and section 8.5.4.1 of the Staff Report with SED was not intended to
illustrate that the added confidence is based solely on the number of
species, but as the Staff Report with SED states, on the quality of the
study. The two data sets represent a data set with high variability
and another with lower variability. While variability and a poor-study
design are not always directly correlated, poor study designs often
result in data sets with high variability. The example data sets were
th
intentionally simple and were included merely to illustrate how the 95
percent confidence interval can vary based on the quality of the data.
However, the actual data from the project is expected to be more
complicated and nuanced based on site-specific variables and the
study design. Appendix E of the Staff Report with SED was provided
as a guidance document for how to develop a well-designed ETM and
APF analysis and should be used when designing the studies.

The problem of emphasizing the number of species instead
of data quality is reflected in the estimates of the 95th percentile
value provided in the SED for the two example data sets. The 95th
percentile value for the data set with ten species is 97.7 acres and the
value for the data set with 20 species is 87.9 acres. The decrease
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between the two estimates is an expected outcome due to the
differences in the sample size used in the two data sets. Normally, when
estimating the mean value for a population, the confidence in the
estimate of the average is increased as more data are included in the
sample. The assumption of the approach provided in the SED is based
on treating the APFs as replicate estimates that “. . . are representative
of all species present at that location, even those that were not directly
measured.” The APF estimates cannot be treated as if they were all
equivalent independent replicates using conventional statistical
techniques. Each APF estimate is calculated using a complex set of
underlying data that varies among species, but may also overlap with
data from other species. This complicates any interpretation of a set of
APF estimates, since they should not be treated as equivalent data
points as would be required of any standard statistical sample.

Response

There are several factors which can affect the underlying quality of the
data used in the calculation of APF. As a result, ETM estimates, which
are the basis for the calculation of APF, are only calculated for a few
taxa on many studies. This is partially due to the large changes in the
composition and abundance of fish larvae through the year. These
factors exist regardless of the quality of the study. It may still be possible
to calculate ETM estimates for a large number of species, but the
underlying confidence in some of the estimates will be very low. Based
on the approach in the SED, if enough species were analyzed the 95%
percentile value from the resulting APF values could be reduced
regardless of the quality of the underlying data.
10.4

On the basis of these significant, and currently unresolved
methodological details, I would encourage the Board staff to
recommend that the last sentence of Section 2.e.(1)(a) in the
Amendment be deleted. This will not weaken the policy position and
provides an opportunity to develop the details of an approach that
ensures that adequate compensation is provided to address the effects
of desalination plant intakes. It would also provide the opportunity to
explore techniques to ensure that the underlying complexities of the
ETM are incorporated into the final APF estimates.

Again, we appreciate the dedication to improving the mitigation
th
model. However, we disagree that the deletion of the 95 percent
confidence level will not weaken the policy position. As stated in
response to comment 10.3, the current approach is the more
conservative approach and it is consistent with prior Water Board
actions. The proposed Desalination Amendment is not so overly
prescriptive that future methodological developments such as the
incorporation of the underlying complexities of the ETM into the final
APF estimates could not be included in the ETM/APF analysis for a
facility. We assume an owner or operator required to conduct an
ETM/APF analysis will rely on experts in the field to ensure the
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studies are well done. Additionally, if there are changes and
improvements in the methodologies that the Desalination
Amendment does not accommodate for, it may be amended.

11.1

Poseidon Water LLC (“Poseidon”) appreciates the hard work that the
Members and staff of the State Water Board have devoted to the
process of developing a policy for regulating desalination facilities in
California. The approach taken by State Board Members and staff
over the past few years appears to have produced a reasonable set of
guidelines to help Regional Water Boards make specific desalination
permitting decisions.

Comment noted and appreciated.

As Governor Brown last week issued his fourth drought-related
Executive Order in the past two years, we are reminded of the
importance desalination must play in supplementing traditional sources
of water supplies to our arid state. Indeed, one of the stated goals of
the Desalination Amendment is to, “Support the use of ocean water as a
reliable supplement to traditional water supplies while protecting
beneficial uses.” (Draft Staff Report Including the Draft Substitute
Environmental Documentation Amendment to the Water Quality Control
Plan For Ocean Waters of California Addressing Desalination Facility
Intakes, Brine Discharges, and the Incorporation of Other
Non-Substantive Changes,” Section 4.3 at p. 28 (March 20, 2015)
(hereafter, “SED”). Poseidon supports this goal, and believes the draft
Desalination Amendment go a long way to reaching that important
balance.
Poseidon greatly appreciates State Water Board staff’s efforts in
addressing the hundreds of comments received on the July 3, 2014
draft Desalination Amendment, and for addressing many of the
concerns we and the San Diego County Water Authority raised relative
to continued permitting and operation of the nearly-completed Carlsbad
Desalination Project (“CDP”). As you know, the entire San Diego
region is counting on the CDP to provide roughly 50 million gallons per
day of desperately-needed potable water beginning Fall of 2015, and it
is our joint mission to ensure that the CDP can continue be operated
without extended interruption or substantial investment in additional
capital facilities following the scheduled retirement of the Encina Power
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Station on December 31, 2017.

Response

11.2

We believe that many changes proposed by staff in the March 20, 2015
draft Desalination Amendment will satisfactorily address several of the
most important issues raised by Poseidon in its August 18, 2014
comment letter. These include:

Comment noted and appreciated.

• The addition of a provision in the proposed final amendment to
account for previously approved mitigation projects for projects
making a new Water Code Section 13142.5 (b) determination;
• Consideration of site-specific conditions and alternative approaches to
compliance with desalination intakes and discharge requirements under
Section 13142.5 (b) of the State Water Code;
• The inclusion of the CEQA definition of feasibility in keeping with the
Carlsbad Project appellate court decision;
11.3

As currently drafted, the definitions for “Brine Mixing Zone” and “Natural
Background Salinity” may render it impossible to demonstrate that
alternative brine disposal methods, such as flow augmentation, provide
a comparable level of protection to wastewater dilution and multiport
diffusers. The definition of “BRINE MIXING ZONE” (Desalination
Amendment, Draft Final, March 20, 2015 at p. 20.) provides in part that,
“The brine mixing zone shall not exceed 100 meters laterally form the
points of discharge.” By imposing an inflexible mixing zone limited to
100 meters, the proposed final amendment could have two, equally
problematic consequences.

Please see responses to comments 2.2 and 2.3.

First, as indicated in the Table 1 of the comment letter, a 100 meter
mixing zone limitation could render flow augmentation, the discharge
method utilized for the Carlsbad Desalination Project, infeasible due to
what may be determined by the Regional Water Board to be an
excessive amount of dilution water required to meet the
receiving water salinity limitation.
Second, even if relying on high volumes of dilution water were deemed
acceptable, it may not necessarily result in the most environmentally
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beneficial discharge method for a given project. The question that
Regional Boards (in consultation with State Water Board staff) should
require project applicants to analyze is, what are the overall,
comparative and holistic impacts of all technologies?

Response

For example, a modest increase in the size of the brine mixing zone
would significantly reduce the amount of dilution water required to meet
the receiving water salinity limitation and could provide an
environmentally preferable configuration. Turning to the table above,
third row highlighted in yellow, if a Regional Board were to approve an
increase in the size of the brine mixing zone from 100 meters to just 168
meters, it would result in the reduction of dilution water intake by more
than 150% - potentially more protective to the near-range ecosystem
than a strict adherence to the 100 meter brine mixing zone limit.
Poseidon strongly believes that the proposed final Desalination
Amendment should include the flexibility to allow Regional Boards (in
consultation with State Water Board staff) to approve modest increases
in the 100 meter brine mixing zone, provided that a project applicant
can successfully demonstrate that such in increase is environmentally
superior on an overall basis, taking into account the totality of all site,
design, technology, mitigation and impact minimization features of the
proposed project.
11.4

The Desalination Amendment provides that brine discharges from
desalination facilities shall not exceed 2.0 parts per thousand above the
“NATURAL BACKGROUND SALINITY.” Natural background salinity
is defined as the 20-year mean monthly salinity at the project location.
The database that makes up the natural background salinity for the
Carlsbad Desalination Project shows a mean salinity of 33.5 ppt, a
minimum salinity of 27.4 ppt, and a maximum salinity of 34.2 ppt over
the last 20 years. The monthly mean, on the other hand, has a much
narrower range from a low of 33.4 to a high of 33.7. Sixty-four percent
of daily salinity measurements over the last 20 years are above the
annual mean monthly salinity, as shown in Figure 1 of the comment
letter, 15 percent of the daily salinity measurements are above the
maximum monthly mean. Under the proposed requirements, the
Carlsbad facility would have to operate with less than a 2 ppt increase

Please see response to comment 2.4.
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over the ambient salinity more than 60 days per year, which would
severely impact plant reliability.

Response

To address this problem, Poseidon requests the Desalination
Amendment be revised to provide that the “natural background salinity”
at a given location is defined as the 20-year mean monthly salinity at
the project location unless the actual salinity measured at the facility
intake absent any influence from the discharge is greater than the
20 year mean monthly salinity, in which case, the natural background
salinity shall be the actual salinity measured at the intake absent any
influence from the discharge.
Poseidon’s August 18, 2014 comments on the July 3, 2014 draft
Desalination Amendment included a similar request. However, that
request did not include the requirement that the actual salinity
measured at the intake be “absent any influence from the discharge.”
We have added this clarification in an effort to address staff’s concern
with the initial request as noted in staff’s response to comment No.
15.17.
11.5

Poseidon is eager to support the proposed final Desalination
Amendment if the definitions of “Brine Mixing Zone” and “Natural
Background Salinity” are revised to accommodate the use of alternative
brine disposal methods, outlined below. Poseidon previously provided
staff with amendment language that would address these issues, and
further believes that the proposed changes to these two definitions is
consistent with the State Water Board’s declared intent to provide
flexible approaches to addressing the brine discharge issues as long as
an applicant can demonstrate a comparable level of protection to
beneficial uses.

Please see response to comment 2.5.

11.6

(1) Modify the definition of BRINE MIXING ZONE found at page 20;
the underscore / strikeout text depicts the language contained
in the March 20 draft; the bold text is proposed new changes to
that language:

Please see response to comment 2.3. In addition to increasing the
area or volume of environmental impacts when increasing the brine
mixing zone, the proposed language change creates the potential for
regulatory uncertainty and inconsistencies. The proposed language
revisions in the comment are not consistent with the project goal of
providing a consistent statewide approach for minimizing intake and

“BRINE MIXING ZONE is the area where the salinity* exceeds 2.0
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parts per thousand above natural background salinity,* or the
concentration of salinity approved as part of an alternative receiving
water limitation.* The brine mixing zone shall not exceed 100
meters (328 feet) laterally from the points of discharge and throughout
the water column unless otherwise authorized by the regional water
board in accordance with this plan unless otherwise authorized by
the regional board in accordance with this chapter L.”
(2)
Add new sub-paragraph “d.” to Chapter III.M.3. at page 18, and
then re-letter each subsequent sub-paragraph accordingly:
“d. An owner or operator proposing brine* disposal technologies other
than wastewater dilution and multiport diffusers,* such as flow
augmentation,* may submit a proposal to the regional water boards for
approval of an alternative brine mixing zone*. An alternative brine
mixing zone* may be used if an owner or operator can demonstrate to
the regional water board that the technology provides a comparable
level of intake and mortality of all forms of marine life* as wastewater
dilution if wastewater is available, or multiport diffusers if wastewater is
unavailable. To determine whether a proposed facility-specific
alternative brine mixing zone* provides a comparable level of intake and
mortality of all forms of marine life*, the owner or operator must evaluate
the individual and cumulative effects of the alternative brine mixing
zone* as an applicable element of the evaluation of the proposed
alternative discharge method described in chapter III.M.2.d.(2)(c).”
(3) Add language to Chapter III.M.3.b.(2)(a) and (b) at page 16 as
follows; underscore / strikeout text depicts the language contained in
the March 20 draft; the bold text is proposed new changes to that
language:
“(a) The fixed distance referenced in the initial dilution* definition shall
be no more than 100 meters (328 feet), or an alternative brine mixing
zone* approved by the regional water board in accordance with
chapter III.M.3.d.
(b) In addition, the owner or operator shall develop a dilution factor
(Dm) based on the distance of 100 meters (328 feet) (or the alternative

Response
mortality of all forms of marine life, protecting water quality, and
related beneficial uses of ocean waters. Furthermore, the proposed
language change would place an unnecessary burden on the regional
water boards to have to analyze whether an alternative technology
can provide a comparable level of protection as wastewater dilution if
wastewater is available, or multiport diffusers if wastewater is
unavailable. There is sufficient evidence that commingling brine with
wastewater and discharging brine through multiport diffusers are both
technologies that can reduce or eliminate toxic effects of salinity
within a relatively small area (100 m from the discharge). Further,
neither commingling brine with wastewater nor discharging brine
through diffusers requires the intake of additional seawater.
Alternative brine disposal technologies should be able to meet the
receiving water limitation of 2 ppt above natural background salinity or
an approved alternative receiving water limitation for salinity (other
than 2 ppt) within 100 meters of the outfall.
However, the definition of brine mixing zone was revised to account
for the potential exception to the 100 meter limit for a facility that has
received a conditional 13142.5(b) determination and is over 80
percent constructed, and is proposing to use flow augmentation
(which to our knowledge, would be limited to the Carlsbad
Desalination facility). The definition of brine mixing zone was revised
to read,
“BRINE MIXING ZONE is the area where salinity* may
exceeds 2.0 parts per thousand above natural background
salinity,* or the concentration of salinity* approved as part of
an alternative receiving water limitation. The standard brine
mixing zone shall not exceed 100 meters (328 feet) laterally
from the points of discharge and throughout the water
column. An alternative brine mixing zone, if approved as
described in chapter III.M.3.d, shall not exceed 200 meters
(656 feet) laterally from the points of discharge and
throughout the water column. The brine mixing zone is an
allocated impact zone where there may be toxic effects on
marine life due to elevated salinity.”
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brine mixing zone where applicable), or initial *dilution,* whichever is
smaller. The dilution factor (Dm) shall be developed within the brine
mixing zone* using applicable water quality models that have been
approved by the regional water boards in consultation with State Water
Board staff.”

Response
In order for the Carlsbad Desalination project to be granted the
exception to the brine mixing zone and prohibition on flow
augmentation using surface water intakes, the study must show that
the mortality associated with the flow augmentation system and the
larger alternative brine mixing zone results in comparative intake and
mortality of all forms of marine life as diffusers and the standard brine
mixing zone.
Since all other facilities will be using the preferred discharge
technologies of either commingling or diffusers, they will be required
to have a standard brine mixing zone of no more than 100 meters
from each discharge point. The 100 meter distance comes from an
expert review panel finding.

11.7

(4) Modify the definition of NATURAL BACKGROUND SALINITY
found at page 21; the underscore / strikeout text depicts the language
contained in the March 20 draft; the bold text is proposed new changes
to that language:

Please see response to comment 2.4.

NATURAL BACKGROUND SALINITY is the salinity* at a location that
results from naturally occurring processes and is without apparent
human influence. For purposes of determining natural background
salinity, the mean monthly natural salinity shall be used. Mean monthly
nNatural background salinity shall be determined by averaging 20 years
of historical salinity* data at a location in the proximity of the proposed
discharge location unless the actual salinity measured at the facility
intake, absent any influence from the discharge, is greater than
the 20 year mean monthly natural salinity, in which case, the
natural background salinity shall be the actual salinity measured
at the intake absent any influence from the discharge and at the
depth of the proposed discharge, when feasible.* For historical data not
recorded in parts per thousand, the regional water boards may accept
converted data at their discretion. When historical data are not
available, natural background salinity shall be determined by measuring
salinity* at depth of proposed discharge for three years, on a weekly
basis prior to a desalination facility* discharging brine,* and the mean
monthly natural average salinity* shall be used to determine natural
background salinity unless the actual salinity measured at the
facility intake, absent any influence from the discharge, is greater
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than the 20 year mean monthly natural salinity, in which case, the
natural background salinity shall be the actual salinity measured
at the intake absent any influence from the discharge. Facilities
shall establish a reference location with similar natural background
salinity to be used for comparison in ongoing monitoring of brine*
discharges.

Response

11.8

Salinity Study Data Errors

Please see response to comment 2.6.

Lastly, we call your attention to two critical data errors in supporting
scientific analyses that are being relied upon as the scientific basis for
the receiving water salinity limitation of 2.0 parts per thousand (ppt).
We understand that State Board staff has been in contact with the
outside contractor lab to discuss these data errors after they were
recently discovered.
Paragraph M.3.b. of the draft Desalination Amendment provides that
the daily maximum receiving water limit for salinity shall not exceed 2.0
parts per thousand above natural background. According to the March
20 draft Desalination Amendment SED, it appears that this salinity limit
was predicated on the hyper-salinity toxicity study performed by
University of California, Davis, Department of Environmental Toxicology
(Philips et al. 2012). The Phillips, et al. study concluded that red
abalone was one of the most developmentally sensitive species to
brine, with a LOEC of 35.6 ppt. This value, in turn, was based on two
definitive salinity tolerance tests performed for the State Water Board by
the Marine Pollution Studies Laboratory - Granite Canyon, both of which
were conducted on July 18, 2012 using adult abalone from two sources;
one batch came from Monterey Bay and another from The Cultured
Abalone in Goleta, California. The results of these tests were submitted
to the SWRCB as supporting the basis for the Desalination Amendment
receiving water salinity limit of 35.5 ppt at 100 meters.
Recently, Nautilus Environmental reviewed the Granite Canyon study
and the raw data made available. Nautilus Environmental discovered
that the definitive test conducted with the abalone from The Cultured
Abalone was invalid and should not be considered in the determination
of the salinity results. Upon review of the data entry for the definitive test
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conducted with the abalone from Monterey Bay, Nautilus Environmental
also discovered two data entry errors.

Response

Based on the corrected Granite Canyon Laboratory values, the red
abalone salinity test result show a LOEC of 36.7 ppt; 1.1 ppt higher than
the LOEC value of 35.6 ppt originally reported. Therefore, receiving
water salinity limit should be approximately 3 ppt above natural
background.
It is our understanding that Nautilus Environmental has communicated
the results of its review and analysis to Granite Canyon, and that
Granite Canyon personnel were going to communicate this information
to State Water Board staff. Although Poseidon’s support for the
proposed final Desalination Amendment will not be contingent on
addressing this data integrity concern prior to adoption, we wanted to
bring this information to the attention of the State Board Members,
recommend that the issue, and its implications, are addressed prior to
adoption of the proposed final Desalination Amendment.
11.9

12.1

Technology (Desal Amendment, Draft Final, March 20, 2015 at p. 8.)
As amended, paragraph L.2.d.(2)(a) provides, in part, that, “The
wastewater must provide adequate dilution to ensure salinity of the
commingled discharge is less than or equal to the natural background
salinity, or he commingled discharged through diffusers.”
This modifying condition would effectively eliminate a project proponent
wishing to comingle the process brine with wastewater from OTC
facilities – or virtually any other industrial wastewater facility - because
the blend of brine and the seawater discharge from an OTC or other
industrial facility will never be less than or equal to the salinity of
seawater. [Note: This comment was submitted to the State Water Board
during the public comment period during a stakeholder outreach
meeting with Poseidon]

Chapter III.M.2.d.(2)(a) was revised as follows:

Our organizations spent decades working with state and federal
agencies to develop regulations to implement the federal Clean Water
Act (CWA) and minimize the intake and mortality of marine life from
open ocean intakes and antiquated “once-through cooling” (OTC)

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf). Regardless, the State Water

“The wastewater must provide adequate dilution to ensure
salinity of the commingled discharge meets the receiving
water limitation for salinity* in chapter III.M.3.is less than or
equal to the natural background salinity,* or the commingled
discharge shall be discharged through multiport diffusers.*”
The intent of the language is to ensure that dense-negatively buoyant
plumes do not create hypoxic or anoxic zones or result in toxicity
outside of the brine mixing zone. If the commingled discharge does
not meet the receiving water limitation for salinity in chapter III.M.3, an
owner or operator will need to re-design the outfall to meet the
requirements in chapter III.M.3.
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technology for coastal power plants. Regulations adopted in 2010 by
the State Board documented the significant impact to marine
ecosystems from open ocean intakes, and required power plants on our
coast and in estuaries to employ “best technology available” (BTA) to
reduce the entrainment and impingement of marine life. The State
Water Board concluded that open ocean intakes were not BTA, and
prohibited them for new OTC facilities. Now, ocean desalination
proponents are seeking to continue using the very same intakes
regulated and intended to be phased-out under the OTC Policy –
undermining the Policy’s objective of minimizing marine life mortality
from entrainment and impingement.

Response
Board’s Statewide Water Quality Control Policy on the Use of Coastal
and Estuarine Waters for Power Plant Cooling (OTC Policy) applies
only to existing power plants and did not adopt a prohibition for or
otherwise address required “best technology available” under Clean
Water Act section 316(b) for new power plants. Moreover, the federal
statute does not apply to seawater intakes that are not cooling water
intakes. The Desalination Amendment is governed by separate
state law statutory authority under Water Code section 13142.5(b),
applicable to a “new or expanded . . . industrial installation using
seawater for cooling, heating or industrial processing. . . .” See also,
Draft Staff Report with SED, Appendix H, responses to comments
21.1, 21.29.

12.2

Desalination facilities will have a detrimental impact on the chemical,
physical, and biological integrity of California’s waters. Today,
California’s desalination facilities have a combined design capacity of
approximately 6.1 MGD. That capacity would be dwarfed by the 15
seawater desalination plants currently proposed along the California
coast, with a combined design capacity of 250 to 370 MGD—a
60-fold increase over today’s current capacity.

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf). Nevertheless, this comment
was previously addressed in the response to comment 21.133 in
Appendix H of the Staff Report with SED.

The drought places immense pressure on decision-makers to
streamline and weaken water quality standards in the name of
increased water supply. One only needs to be reminded of Australia’s
drought to understand why California should not rush to ocean
desalination. Severe drought from the mid-1990s until 2012 prompted
Australia to construct six large-scale seawater desalination plants at a
cost of $10 billion to provide an alternative source of drinking water. At
the same time, water policy reforms and improved efficiency measures
were implemented. The facilities took years to build, and by the time
they were operational, the drought had eased and cheaper alternatives
made the water from the desalination plants impractical. Today, four of
the six Australian plants stand idle. If California reacts to the drought in
the same manner as Australia, we may also find ourselves in a
regrettable position – with taxpayers footing the bill for years to come.
If and when seawater desalination is appropriate, projects should be
appropriately scaled to meet demonstrated water supply needs. Project
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permits should require the best available site, and technology to
minimize the intake and mortality of marine life; minimize the brine
discharge’s adverse impacts to the marine environment; and avoid
conflict with ecosystem-based management activities, especially
ongoing implementation of the Marine Life Protection Act, and climate
change and disaster preparedness.

Response

12.3

The State Water Board should not rely on CEQA’s definition of
“feasible”. The State Water Board has revised the Desalination
Amendment to include a definition of “feasible” that is essentially
identical to Public Resource Code § 15364 (“CEQA definition”)
definition of “feasible”. To determine the feasibility of subsurface
intakes, regional water board’s will now be forced to interpret whether
subsurface intakes are “capable of being accomplished in a successful
manner within a reasonable period of time, taking into account
economic, environmental, social, and technological factors.”

The decision to rely on the CEQA definition was previously addressed
in several responses to comments in Appendix H of the Staff Report
with SED including numbers 6.12, 15.33, 21.15, 21.40, 21.41 and
21.50. The question of whether subsurface intakes are “capable of
being accomplished in a successful manner within a reasonable
period of time, taking into account economic, environmental, social,
and technological factors,” after consideration of the specified range
of factors, represents an appropriate analysis of the potential
variables that may influence the decision-making process. Also,
please see response to comment 14.7 below.

12.4

Clean Water Act §316(b) and Water Code §13142.5(b) are similar
statutes, targeting a particular issue, and should be interpreted
similarly.

As set forth more fully in previous responses to comments on the
Desalination Amendment, Water Code section 13142.5(b) is a
different statute than Clean Water Act section 316(b), requiring a
different interpretation and implementation. See, Appendix H of the
Staff Report with SED, responses 6.12, 9.3, 13.78, 21.32, 21.29,
21.34 and 21.35, 21.40, and others. The only California appellate
case to interpret Water Code section 13142.5(b) found that federal
case law interpreting section 316(b) was inapplicable and further
rejected a request for judicial notice of the State Water Board’s OTC
Policy on the basis that it was “not relevant to our analysis because it
concerns a federal statute not at issue here … “ 211 Cal.App.4th at
569, FN 7. While certain aspects of the OTC Policy were used to
inform the approach to the Desalination Amendments, the
commenter’s assumption that the approach to regulation of cooling
water intake structures should control conclusions for desalination
facility intakes is not otherwise supported. The Desalination
Amendment does not impose a two-track structure as set forth in the
OTC Policy, instead requiring “the best combination of feasible
alternatives to minimize intake and mortality of all forms of marine life”
after “analyz[ing] separately as independent considerations a range

Clean Water Act §316(b) and §13142.5(b) are similar statutes that
remedy similar evils, and thus should be interpreted similarly. California
courts have stated that where a state and federal statutory scheme
have the same “objectives and relevant wording”, as they do here,
California courts look to federal precedent for guidance. The OTC
Policy is based on §316(b), which has similar requirements as
§13142.5(b), which applies to seawater withdrawals for “cooling water”
and desalination facilities’ “source water”. For the OTC Policy the State
Water Board developed a two-track approach, with Track 1 setting the
best technology available standard, while Track 2 provided an
alternative – but substantially the same – compliance track that could be
pursued when an existing facility demonstrates to the State Water
Board’s satisfaction that Track 1 is “not feasible.” The Desalination
Amendment proposes a similar structure for the best available intake
technology section. Section M.2.d.1.a. states that the “regional water
board shall require subsurface intakes unless it determines that
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subsurface intakes are infeasible…” Like the OTC Policy, this sets-up a
two-track approach for coming into compliance with the best available
technology portion of Water Code Section 13142.5(b). Given the similar
statutory language of CWA §316(b) and Water Code §13142.5(b), the
similar two-track approach in both policies, and critical nature of the
term “not feasible,” the State Board should use the OTC Policy and
CWA §316(b) as guidance for the desalination policy’s definition of “not
feasible.”
The State Water Board’s interpretation of §316(b) to develop and adopt
the OTC Policy should be similarly applied to the interpretation of Water
Code §13142.5(b) for developing the Desalination Amendment. The
borrowed statute rule states that “when Congress borrows a statute, it
adopts by implication interpretations placed on that statute, absent
express statement to the contrary.” It is obvious from the construction of
both §316(b) and Water Code §13142.5(b) that the California Water
Code section was adopted from the federal Clean Water Act. In pari
material: “similar statutes should be interpreted similarly, unless
legislative history or purpose suggests material differences.” The
California Legislature borrowed the Clean Water Act’s §316(b)’s intent
and similar terms when enacting Water Code §13142.5(b). Therefore,
the State Water Board should apply the same narrow interpretation of
“feasible” under the Desalination Amendment as it adopted in the OTC
Policy.

Response
of feasible alternatives for the best available site, the best available
design, the best available technology, and the best available
mitigation measures to minimize intake and mortality of all forms of
marine life.” Thus, analysis of feasibility in the proposed
Desalination Amendment is a broader inquiry justifying a separate
approach.
Similar comments comparing desalination facility requirements with
once-thru cooling (OTC) facilities were described in Appendix H of the
Staff Report with SED including numbers 13.35, 20.1, 21.35 21.36,
21.39. Co-location of OTC facilities and desalination facilities is
addressed in Appendix H response to comment 21.129. While CEQA
does not control interpretation of Water Code section 13142.5(b), it
appropriately informs some conclusions about how to interpret the
th
Water Code provision. See, Surfrider, 211 Cal.App.4 at 577-78.
Note also that the Coastal Act, of which Water Code section
13142.5(b) was originally a part, defines “feasible” in the same
manner as CEQA. See, Pub. Resources Code section 30108.
Moreover, California case law has previously upheld use of the CEQA
definition as appropriate in interpreting Water Code section
th
13142.5(b). 211 Cal.App.4 at 583, fn 24.

“Specific provisions targeting a particular issue apply instead of
provisions more generally covering the issue.” Clean Water Act §316(b)
and Water Code §13142.5(b) target the same exact issue: the
minimization of marine life mortality from the intake of seawater. They
are two provisions addressing a particular issue – and thus should be
applied similarly. California case law on an agency’s statutory
interpretation also suggests that the State Water Board should use the
OTC Policy as guidance when determining feasibility for the
Desalination Amendment. When determining whether the State Water
Board properly interpreted §13142.5(b) a court will "`take into account
matters such as context, the object in view, the evils to be remedied, the
history of the times and of legislation upon the same subject, public
policy, and contemporaneous construction.'" The State Water Board
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developed the OTC Policy with the intent to eliminate the unnecessary
mortality of marine life from seawater intake – the same “evils to be
remedied” as the Desalination Amendment.

Response

Moreover, the §316(b) applies to desalination facilities in certain
situations. The Clean Water Act §316(b) applies to desalination facilities
when they are co-located with an OTC facility and at least 25 percent of
the combined intake is for cooling. As the State Water Board admits
on page 28 of the SED:
CWA section 316(b) indirectly applies to desalination facilities
co-located with power plants and other industrial cooling water intakes
insofar as a cooling water intake structure, used to withdraw water for
use by both facilities, must meet the requirements of the federal statute
and applicable regulations. Thus, a desalination facility that collects
source water through an existing, operational cooling water intake
associated with a power plant, or certain other types of industrial
facilities, may be required to comply with technology-based standards
for minimizing impingement and entrainment impacts.
While agreeing with the intent of the State Water Board’s statement on
page 28, §316(b) does not just apply “indirectly” to desalination facilities
– but directly under certain circumstances. CWA section 316(b)
requires that the location, design, construction, and capacity of cooling
intake structures reflect the best technology available for minimizing
adverse environmental impact. Unlike §13142.5(b) which is explicit
what type of facilities are covered (ie cooling and industrial facilities),
§316(b) limits its coverage to any facilities that use “cooling intake
structures.” Meaning, a desalination facility would be covered by
§316(b) if the facility is co-located with an OTC facility and is using their
cooling intake structure.
The State Water Board acknowledges the close connection between
§316(b) and §13142.5(b), and even states that desalination facilities
may be regulated by the Clean Water Act by being “required to comply
with technology-based standards for minimizing impingement and
entrainment impacts.”
Furthermore, the State Water Board explains that “[m]uch of the
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information relied upon during the development of the OTC Policy was
used to guide the development of the proposed Desalination
Amendment described in this document.”15 The similarities, and the
“evils to be remedied”, between §316(b) and §13142.5(b) cannot be
denied, and thus the State Water Board should interpret both statutes
the same.

Response

Yet rather than look to the Clean Water Act, and its own interpretation of
“feasible” under the OTC Policy, the State Water Board instead uses
the more general CEQA definition. The State Water Board attempts to
distinguish §316(b) from §13142.5(b) by replying that determining
“feasibility of subsurface intakes is a site-specific inquiry requiring
consideration of a number of factors.” We are unable to see how that is
any different than the narrow definition of “not feasible” under the OTC
Policy. The definition there included a site-specific inquiry requiring
consideration of a number of factors:
Cannot be accomplished because of space constraints or the inability to
obtain necessary permits due to public safety considerations,
unacceptable environmental impacts, local ordinances, regulations, etc.
Cost is not a factor to be considered when determining feasibility under
Track 1.
The State Water Board goes on to explain that “a broader definition of
feasible is appropriate, with additional criteria to inform the analysis for
potential use of subsurface intakes.” This additional criteria greatly
expands the scope of what is technically feasible, and considers cost,
which as discussed in our 2014 comments, was not intended by the
California Legislature. Finally, the State Water Board goes on to
explain that a broader definition of feasible is necessary because “[a]ll
communities that are suffering from limited water supplies should be
able to consider desalination as a potential alternative means of
meeting water supply demands.” Section 13142.5(b) does not allow
the State Water Board to excuse the best available technology for
minimizing marine life because communities are suffering from limited
water needs. That is not an appropriate reason to interpret “feasible” to
be broad and include cost.
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The California Environmental Quality Act (CEQA) and the
Porter-Cologne Act have vastly different purposes. CEQA is primarily
designed to identify and disclose to decision-makers and the public the
significant environmental impacts of a proposed project prior to its
consideration and approval. An EIR is "‘the heart of CEQA'" and the
"environmental ‘alarm bell’ whose purpose it is to alert the public and its
responsible officials to environmental changes before they have
reached ecological points of no return." It is intended, further, "‘to
demonstrate to an apprehensive citizenry that the agency has, in fact,
analyzed and considered the ecological implications of its action.'"18
"Because the EIR must be certified or rejected by public officials, it is a
document of accountability."

Response

CEQA is an information-forcing law that keeps the public informed and
agencies accountable. Porter- Cologne’s purpose is to regulate the
“water resources of the state” and ensure “the quality of all the waters of
the state shall be protected for use and enjoyment by the people of the
state.” Porter-Cologne expects sources of pollution, like desalination
facilities, to “be regulated to attain the highest water quality which is
reasonable.” As such, the State Water Board should revise the
definition of feasible to be narrowly tailored to those instances where
subsurface intakes are not technically feasible, which should not
include a cost consideration.
12.5

The State Water Board would not apply the CEQA definition of
“feasible” to new OTC facilities.
The OTC Policy’s narrow definition of “feasible” should be used as
guidance for the Desalination Amendment because §13142.5(b) does
not distinguish between withdrawals for cooling water and any other
industrial withdrawal of seawater. In the Response to Comments, the
State Water Board attempts to distinguish the OTC Policy from the
Desalination Amendment because the OTC Policy was only regulating
existing OTC facilities, while the Desalination Amendment applies to
new and expanded facilities.

Because the proposed Desalination Amendment does not include
requirements for new power facilities, the comment is outside the
scope of the proposed action. Regardless, OTC facilities are being
phased out and replaced by facilities that utilize closed cycle cooling
as described here
(http://www.waterboards.ca.gov/water_issues/programs/ocean/cwa3
16/docs/otc_2014.pdf). The requirements associated with OTC are
based on the Clean Water Act §316(b) as described in the above
responses. A newly proposed coastal power plant would be required
to comply with applicable laws and regulations governing construction
of a new power plant, including federal regulations governing new
facilities. See also, Response 12.4 above.

We appreciate the difference between existing facilities under §316(b)
and new or expanded facilities under Water Code §13142.5(b). But that
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begs the question, would the State Water Board apply the CEQA
definition of “feasible” for a newly proposed coastal power plant looking
to use OTC? By interpreting the term “feasible” under §13142.5(b) to
be that as defined under CEQA, it seems that the State Water Board is
suggesting that a newly proposed OTC facility would only be required to
install cooling towers if they were “capable of being accomplished in a
successful manner within a reasonable period of time, taking into
account economic, environmental, social, and technological factors.”
This would result in an absurd interpretation of the law. Why would
existing facilities be required to retrofit for cooling towers in almost all
instances, while new facilities, yet to be constructed, would be allowed a
broad definition to avoid using cooling towers as the best available
technology?

Response

The State Water Board cannot apply any other interpretation for
“feasible” in the context of cooling water because §13142.5(b) makes
no distinction in the statute between withdrawals for cooling water and
any other industrial withdrawal of seawater. We request the State Water
Board explain whether the CEQA definition of “feasible” would apply to
a new OTC facility. If the State Water Board would apply a different
definition of feasible for new cooling water intakes, please explain
where in the record such a distinction between new cooling water
withdrawals and new industrial withdrawals is justified.
As the State Water Board has concluded several times, Water Code
Section 13142.5(b) is more restrictive than Section 316(b) of the Clean
Water Act. In the OTC Policy’s CEQA document, the State Water
Board admitted that:
Cal. Wat. Code §13142.5(b) contains specific requirements for “new or
expanded coastal power plants” that mandate the “best available site,
design, technology, and mitigation measures feasible shall be used to
minimize the intake and mortality of all forms of marine life,” but does
not define the characteristics of an “expanded” facility. The Cal. Wat.
Code’s explicit requirement to minimize intake and mortality can
be read as more restrictive than §316(b)’s requirement to minimize
adverse environmental impact, but it remains unclear whether this
requirement would be applicable to a facility meeting the Phase I
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definition of “existing” or if the term can be considered substantially
similar to “expanded.”

Response

The State Water Board has already made the conclusion we argue
throughout these comments – that 13124.5(b) is more restrictive than
Section 316(b) because the Water Code requires several factors to be
the “best available” to minimize “all forms of marine life”, while Section
316(b) only requires the best technology available to minimize adverse
environmental impacts. Therefore, there is no justification for why the
definition of “feasible” in §13142.5(b) should be less restrictive than the
definition of “feasible” under §316(b).
12.6

Project proponents should not be given two opportunities to argue
subsurface intakes are not feasible.

NOTE: The draft Amendment was subsequently revised in Change
Sheet #1 to delete some of the factors addressed in the comment.

The revised Desalination Amendment now offers two separate
feasibility determinations: one general definition of feasible that applies
to the entire Amendment, and a second feasibility determination under
the best available technology section. In our previous comments, we
requested that the feasibility criteria listed in Chapter III.M.2.(1) be
replaced with a narrow definition of “feasible.” Instead, the State Water
Board has provided a broad CEQA definition of feasible, while retaining
the second feasibility analysis under the best available technology
section. This provides project proponents with two opportunities to
argue that a subsurface intake is not feasible.

Comments related to the definition of feasibility are addressed in 12.1
through 12.5 above. Water Code section 13142.5(b) requires that
best available site, design and technology and mitigation measures
feasible be used to minimize the intake and mortality of marine life.
The proposed Desalination Amendment requires each of these four
elements to be evaluated independently and then in combination.
The Amendment does not offer two separate feasibility
determinations. Rather, it includes a general definition of what is
meant by the term, and for the question of whether a subsurface
intake is feasible technology, lists specific factors that are to be
considered in applying that definition.

Chapter III.M.2.(1).a. states that subsurface intakes are required unless
the regional water board “determines that subsurface intakes are
infeasible based upon an analysis of the criteria listed below…”
Subsection (i) then goes on to list numerous factors a project proponent
can use to exempt themselves from their legal responsibilities to install
the best available technology, including:
(1) Geotechnical data, hydrogeology, benthic topography,
oceanographic conditions;
(2) Presence of sensitive habitats;
(3) Presence of sensitive species;
(4) Energy use;

The criteria, including geotechnical data, hydrogeology, benthic
topography, oceanographic conditions; presence of sensitive
habitats; presence of sensitive species; energy use;;, design
constraints (engineering, constructability); and project life cycle cost,
are appropriately included in considering feasibility of subsurface
intakes. See response to comment 21.51 in Appendix H of the Staff
Report with SED. The intent of including these considerations is to
address the issue of whether subsurface intakes can be successfully
done without causing other harm or an unreasonable cost. The list
of factors provide needed information for a regional water board
determination on whether subsurface intakes are capable of being
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(5) Impact on freshwater aquifers;
(6) Local water supply, and existing water users;
(7) Desalinated water conveyance, existing infrastructure,
(8) Design constraints (engineering, constructability); and
(9) Project life cycle cost.
Only factors (1) and (8) should be considered when determining
whether subsurface intakes are infeasible. Each and every other
factor listed above has no relevance pertaining to whether subsurface
intakes are feasible. And factor 1 is not a consideration of whether any
sub-surface intake is feasible. The data in Factor 1 is useful only in
determining whether an infiltration gallery is necessary and feasible or
whether the geology is suitable for subsurface wells of different types.
Factors (2) “Presence of sensitive habitats” and (3) “Presence of
sensitive species” should not be a consideration because the “best
available site” for minimizing marine life would not be in an area with
sensitive habitat and/or species. Moreover, the operation of subsurface
intakes would not result in any marine life mortality of sensitive species,
and any possible construction impacts would be a one-time temporary
impact. It is unacceptable that the “presence of sensitive species” is
only considered in the feasibility for subsurface intakes, but is not a
limiting factor in where a facility can place an open-ocean intake – for
example the Hedionda Lagoon where source water will be withdrawn
for the Poseidon-Carlsbad facility. Coastal wetlands have been filled
and degraded in California to the point where 90 percent of that habitat
type is lost. Surely the species inhabiting the 10 percent of coastal
lagoons left are worthy of special protections. But the Water Code does
not distinguish protections of “sensitive species.” There is no need for
heightened protection of any species. All forms of marine life would be
adequately protected by the Water Code, but for the inadequate
protections in the revised Desalination Amendment.
Feasibility criteria (4) “Energy use” has no bearing on whether
subsurface intakes are feasible. There is nothing in the record to
support the State Water Board’s conclusion that energy use has any
bearing on whether subsurface intakes are feasible. Criteria (5)
“Impact on freshwater aquifers” is not applicable because the best
available site and design criteria should ensure no impact to aquifers

Response
accomplished in a successful manner within a reasonable period of
time, taking into account economic, environmental, social, and
technological factors, at any given project proposed. The
commenter’s assumption that many of these factors are merely
excuses not to use subsurface intakes makes the further assumption
that a project proponent has no geographical or other limitations on
where a project may be located or how it may be constructed.
Subsurface is identified as the preferred technology, but not the only
technology, for minimizing intake and mortality of all forms of marine
life.
The list provided examines specific issues affecting the construction
and operation of subsurface and surface intakes that should be
analyzed and considered when determining whether subsurface
intakes are not feasible for a specific proposed project. Some of the
factors are inter-related (e.g. hydrogeology or geotechnical data and
design constraints) but they have been included to provide more
specificity and guidance to the feasibility determination. Each of the
factors should be considered in relation to social, economic,
environmental, and technological impacts. For example,
geotechnical data, including the sediment characteristic and
properties that are used, informs the type of footings, foundations,
trenching, anchoring, drilling, drilling equipment, seismic
considerations, piping, etc. that will be used to construct and operate
the intakes. Geotechnical data will dictate much of the design and
technological aspects of constructing and operating the intakes as
well as the associated cost implications.
Hydrogeology and benthic topography will influence how much water
an intake can withdraw and whether offshore conditions are
conducive to constructing and operating an intake. For example,
rocky substrate may prevent drilling and installation of subsurface
wells due to technological challenges, but additionally, the installation
of wells may cause significant environmental harm to a sensitive
habitat. Oceanographic conditions such as wave action have the
potential to help maintain the permeability of a subsurface intake or
could present an engineering challenge for stabilizing and anchoring
conveyance structures on the seafloor against lateral loads.
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exist. Criteria (6) “Local water supply, and existing water users” and
Criteria (7) “Desalinated water conveyance, existing infrastructure”
again has no bearing on whether subsurface intakes are feasible.
These are just carefully disguised ways of using cost – again – to show
infeasibility. And finally, Criteria (8) “project life cycle cost” should not
be a consideration as discussed above. However, if the State Water
Board intends #8 to be its interpretation of how "economics" will be
analyzed under the CEQA definition – then the Board should make that
clear. Furthermore, the State Water Board should be explicit that
“project life cycle costs” should include the operational costs of the
facility, and use recent studies evaluating the operational cost of a
facility using subsurface intakes. Mitigation required for surface water
intakes should also be considered when determining “life cycle cost”.
Regardless of explicit language to explain “project life cycle costs”, the
State Water Board should not provide project proponents with two – if
not more – opportunities to argue that cost considerations make
subsurface intakes infeasible.
We request the State Water Board explain how criteria factors 2-7, and
9, are determinative on whether subsurface intakes are feasible. There
is no factual basis in the record to explain how these 7 factors are
determinative of whether subsurface intakes are feasible. Instead,
they constitute another opportunity for project proponents to escape
using subsurface intakes as the best available technology, and instead
are allowed to use the futile technology of open-ocean screened
intakes.
It is worth noting here that the difference between Track 1 and Track 2
in the Revised Amendment is in stark contrast to the 2-track approach in
the OTC Policy. In the OTC Policy, Track 2 ensured an approximate
equality in performance to the Track 1 option. Here, Track 1 virtually
eliminates intake and mortality of all forms of marine life, and Track 2
accepts nearly complete intake and mortality of all forms of marine life,
and mitigation through restoring wetlands habitat and “biomass” with
little to no relationship to the marine life lost to the intake. This policy
change from what was adopted in the OTC Policy is indefensible and
unacceptable. As we state above, §13142.5(b) should be interpreted to
be more restrictive – not less – than §316(b).

Response
Contrary to the commenter’s assertion that the presence of sensitive
species is only considered in the feasibility for subsurface intakes, this
section of the proposed Desalination Amendment requires a
comparative analysis for surface and subsurface intakes. In addition
to other siting and design considerations elsewhere in the
amendment, this analysis will inform how construction and operation
will impacts essential fish habitat, kelp beds, rocky substrate,
surfgrass beds, eelgrass beds, oyster beds, spawning grounds for
state or federally manages species, market squid nurseries, or other
habitats in need of special protection, as well as sensitive species
identified by a regional water board for surface and subsurface
intakes. The analysis will provide information as to whether an
intake will result in significant environmental impacts at a site.
The comparative analysis of energy use for the entire facility for
subsurface and surface intakes would require a holistic comparison of
energy consumption at the facility for the two intake designs. The
comparative energy analysis should identify energy use associated
with pumping or process requirements and water conveyance that
may have economic, environmental, or technological implications.
For example, a subsurface intake may require slightly more energy to
pump the source water, but a surface water intake may require more
energy for the pretreatment of water.
Finally, a comparative analysis of the project life cycle cost will
provide information as to whether a subsurface intake could be
deemed not feasible for economic reasons. The requirement to
consider life-cycle costs was included to ensure that when
considering economics as part of a feasibility determination, that the
regional water board considers not only short term capital costs, but
long term capital, operation, maintenance, and decommissioning
costs. The intent is to ensure that economics are not misused to
declare infeasible otherwise feasible projects simply because capital
costs appeared excessive without considering potential cost savings
from more efficient operation and maintenance. Specifically,
Missimer et al. (2013) mentions that while cost comparisons for
surface and subsurface intakes typically show subsurface intakes to

J-68

Appendix J
ID #

Response to Public Comments Received by April 9, 2015 with Conforming Changes

Comment Summary
The law requires the State Water Board to ensure use of the best
available technology feasible for minimizing the intake and mortality of
all forms of marine life. The law does not condition a determination of
the best available technology on whether or not it meets the project
proponents’ business goals. Instead of providing a list of criteria for
project proponents to excuse themselves from complying with the law,
the State Water Board should look at the OTC Policy’s definition of “not
feasible.”
The State Board determined that “the technology must be “available” in
the sense that it is technically and logistically feasible at most facilities
subject to the proposed Policy…” From that definition of “available” the
State Board created a definition of “not feasible”:
“Cannot be accomplished because of space constraints or the inability
to obtain necessary permits due to public safety considerations,
unacceptable environmental impacts, local ordinances, regulations, etc.
Cost is not a factor to be considered when determining feasibility under
Track 1.”
In order to provide a legally defensible definition of “feasible”, we
suggest the following revisions to Chapter III.M.2.d.(1).a.i.:
The regional water board shall use the following definition of “not
feasible” consider the following criteria in determining feasibility of
subsurface* intakes: Cannot be constructed or operated given
geotechnical data, hydrogeology, benthic topography, or
oceanographic conditions. Cannot be accomplished because of the
inability to obtain necessary permits due to unacceptable environmental
impacts, local ordinances, State or local regulations, etc. Cost is not a
factor to be considered when determining feasibility. Flow
Augmentation for brine dilution is not a factor to be considered when
determining feasibility. , presence of sensitive habitats,* presence of
sensitive species, energy use; impact on freshwater aquifers, local
water supply, and existing water users; desalinated* water conveyance,
existing infrastructure, co-location with sources of dilution water, design
constraints (engineering, constructability), and project life cycle cost.

Response
require a larger capital investment, the project life cycle cost of a
facility using subsurface intakes are typically lower than a facility
using surface water intakes within 15 to 30 years. Thus inclusion of
project life cycle cost ensures that economic considerations are
considered narrowly.
While the commenter argues that some of these issues are
immaterial because they would be precluded by consideration of what
constitutes best available site or design, the underlying assumption
appears to be that a site should not be under consideration if
subsurface intakes cannot be constructed, or that cost should form no
part of a feasibility analysis. While subsurface is identified as
preferred technology, the proposed Desalination Amendment is not
intended to preclude desalination in areas where subsurface intakes
are not capable of being accomplished in a successful manner within
a reasonable period of time, taking into account economic,
environmental, social, and technological factors. While the limitations
cited in the proposed language (inability to construct or operate,
inability to obtain permits due to unacceptable environmental impacts
or state regulations and local ordinances) would be relevant to
determining feasibility, cost is an appropriate factor and should
remain an allowable consideration. Given the above discussion, the
range of variables justifies allowing a broader inquiry than that
proposed by the commenter’s alternative language. However, the list
of factors has been revised to ensure that the considerations are
relevant to feasibility of a subsurface intake, rather than other aspects
of a section 13142.5(b) determination. To the extent that the
commenter objects consideration of cost as part of a feasibility
analysis, see response to comment 6.12 in Appendix H of the Staff
Report with SED and response to comment 14.7 below.
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Project life cycle cost shall be determined by evaluating the total cost of
planning, design, land acquisition, construction, operations,
maintenance, mitigation, equipment replacement and disposal over the
lifetime of the facility, in addition to the cost of decommissioning the
facility. In addition, the regional water board may evaluate other siteand facility-specific factors.

Response

12.7

If CEQA’s “feasible” definition remains in the Desalination Amendment,
then the State Water Board should require a narrow reading of when
subsurface intakes are not feasible.

Comment noted. See responses to comments 12.1 through 12.5,
and 14.7 below. The Desalination Amendment does not direct that a
regional water board merely accept an infeasibility argument from a
project proponent in making a Water Code section 13142.5(b)
determination, nor is such an outcome intended. A regional water
board, after consultation with State Water Board staff, must exercise
independent judgment in determining the best available site, design,
technology and mitigation measures feasible to minimize the intake
and mortality of all of forms of marine life, in accordance with the
statutory requirement. Please see response to comment 15.92 in
Appendix H noting that: “The fact that an alternative may be more
expensive or less profitable is not sufficient to show that the
alternative is financially infeasible. What is required is evidence that
the additional costs or lost profitability are sufficiently severe as to
render it impractical to proceed with the project.” SPRAWLDEF v. San
Francisco Bay Conservation and Development Commission (2014)
226 Cal.App.4th 905, 918 [citations]

If the State Water Board insists on using the CEQA definition for
“feasible” then the Board should require a narrow reading of the
definition to ensure project proponents are required to truly use the best
available technology feasible. To narrowly interpret the CEQA
definition, the State Water Board should look to existing case law
explaining how to limit the feasibility analysis demonstrating an
economic burden.
The burden of demonstrating economic (or other) infeasibility falls
squarely on the project proponent, and the Water Boards should not
merely accept the infeasibility claims of the project developers. Rather,
the Water Boards must actually study and analyze any claim of
infeasibility. Moreover, to pass legal muster, the feasibility analysis may
not simply conclude that more environmentally protective options are
infeasible because they will place the proponent at a competitive
disadvantage or make project financing more expensive or difficult.
Rather, to constitute substantial evidence in the record, the feasibility
analysis must contain and assess “meaningful comparative data” and
concrete information about lender positions.
Significantly, “[t]he fact that an alternative may be more expensive or
less profitable is not sufficient to show that the alternative is financially
infeasible. What is required is evidence that the additional costs or lost
profitability are sufficiently severe as to render it impractical to proceed
with the project.” That is, an environmentally superior technology or
mitigation must be “truly infeasible,” not just undesirable from the
proponent’s perspective. Recent case law makes it clear that the courts
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will demand a robust, credible, and well documented analysis to support
any claim of economic infeasibility, even under the comparatively less
stringent and more procedural California Environmental Quality Act.

Response

More specifically, the accompanying EIR in Goleta Valley concluded
that archeological resources would be adversely affected by the
proposed development and, therefore, the county imposed conditions
of approval to mitigate some of these adverse impacts, including a
requirement that the project proponent develop a cultural resources
plan and avoid culturally significant burial sites. The project proponent
argued that the project was, for this reason, “designed . . . to minimize
impact on the sites, particularly the important and sensitive ones, to the
maximum extent consistent with the development.” The challengers, on
the other hand, argued that the LCP required “avoidance of such sites, if
possible, not just mitigation, and that only if such avoidance is infeasible
is ‘mitigation’ permitted.”
The Goleta Valley court concluded that the board of supervisors erred,
explaining that “[i]mposition of conditions to partially ameliorate adverse
environmental impacts of the proposed project does not excuse failure
to evaluate the alternative scaled-down alternative.” The LCP, with
language virtually identical to section 30260 of the Coastal Act,
“requires that project design avoid such impacts, if possible.” “In as
much as there was no substantial evidence to support respondent’s
finding that the alternate design was economically infeasible, further
consideration at the administrative level is required. . . . The economic
feasibility of such a design should have been studied. Without such a
study the preliminary plans for the development run afoul of the Local
Coastal Program.”
In particular, CEQA’s definition of “feasible” is identical to the definition
in the Coastal Act: “capable of being accomplished in a successful
manner within a reasonable period of time, taking into account
economic, environmental, social, and technological factors.”
Accordingly, CEQA cases reviewing a proponent’s or lead agency’s
claims of economic infeasibility provide useful guidance here.
In interpreting the feasibility concept under CEQA, the courts have
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repeatedly held that the decision record must show that an alternative
or mitigation measures is “truly infeasible,” not merely undesirable from
the proponent’s perspective. The appropriate question for the feasibility
analysis is whether the project as mitigated can be “economically
successful” – that is, whether the mitigated project “cannot operate at a
profit so as to render it impractical.”

Response

12.8

The State Water Board’s revised Desalination Amendment provides a
broad definition of “feasible” leading to a weak standard for requiring
subsurface intakes. Essentially, the State Water Board has created a
“straw man” for requiring subsurface intakes, a requirement that can
and will be easily knocked down by project proponents. This “straw
man” requirement will allow proponents to escape the legally required
use of subsurface intakes as the best available technology, and instead
will be allowed to use open-ocean screened intakes as the best
available technology feasible. Open-ocean screened intakes have
minimal – if any – reductions in marine life entrainment. The State
Water Board is knowingly allowing projects to use a 1 mm screened
open-ocean intake, which studies conclude have zero reduction of
entrainment for certain species. Since the law requires the State
Water Board to require the best available technology to reduce all forms
of marine life intake and mortality, the option of using open-ocean
screens as the best available technology feasible is illegal.

Disagree. Each applicant must perform a thorough evaluation, and
the regional water board must exercise its independent judgment in
analyzing the factors required for a section 13142.5(b) determination
before a project can move forward. The proposed amendment
continues to promote the use of subsurface intakes as preferred
technology, as it did in previous iterations. Surface water intakes can
only be permitted when subsurface intakes are determined to be
infeasible.

12.9

The revised Desalination Amendment’s weak feasibility standard will
allow project proponents to escape using subsurface intakes as the
best available technology.

The decision to rely on the CEQA definition of feasibility was
previously addressed in several responses to comments in Appendix
H of the Staff Report with SED including numbers 6.12, 15.33, 21.15,
21.40, 21.41 and 21.50. In addition, the list of feasibility criteria does
not direct that regional boards consider these factors in order to
excuse project proponents from using subsurface intakes. Instead,
regional water boards are directed to consider these factors in
determining whether feasibility has been adequately evaluated. A
project proponent’s arguments are not determinative, nor should it be
assumed that regional water boards will regard a subsurface
feasibility determination pursuant to Water Code section 13142.5(b)
as a ministerial action or foregone conclusion. Regional Water Boards
regularly use their independent judgment in exercising their authority
pursuant to Porter-Cologne. See also, Response to Comment 12.6,

Water Code §13142.5(b) requires “each new or expanded coastal
power plant or other industrial installation using seawater for cooling,
heating, or industrial processing, the best available site, design,
technology, and mitigation measures feasible shall be used to minimize
the intake and mortality of all forms of marine life.” As discussed in detail
above, the State Water Board has interpreted “feasible” to mean
“capable of being accomplished in a successful manner within a
reasonable period of time, taking into account economic,
environmental, social, and technological factors.” This broad definition
allows project proponents great discretion to claim that subsurface
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surface intakes are not feasible. The definition is so broad that the State
Water Board should foreseeably expect many, if not all, project
proponents to successfully argue subsurface intakes do not fit into their
economic considerations, and thus be allowed to use screened
open-ocean intakes.

Response
above.

Moreover, the list of feasible criteria regional water boards shall
consider to excuse project proponents is broad and extensive. As
noted above, seven of the nine feasibility criteria have no bearing on
whether subsurface intakes are feasible. Instead, the feasibility criteria
is simply a list of excuses project proponents can use to justify why
surface intakes are more appropriate.
Given these two broad feasibility analyses, the requirement to use
subsurface intakes should be viewed as a “straw man” requirement,
one that will foreseeably be knocked down by most, if not all, project
proponents. It is inevitable that the majority, if not all, proposed projects
will be allowed to use screened open-ocean intakes as a result of the
Desalination Amendment.
12.10

The law requires the best available technology to minimize marine life
mortality of “all forms of marine life”.
Water Code §13142.5(b) is clear: the best available technology feasible
is required to minimize all forms of marine life. However, the initial
Amendment excluded the “all forms of marine life” reference. In our
August 18th, 2014 Comment Letter, we stated that “the intent of the
Amendment should not be to minimize the intake of "some" species at
"some" life stage - instead, it should be to minimize the intake and
mortality of "all" forms of marine life.” In response to our comment, the
State Water Board stated that they “[a]gree, per comment 21.8, a
definition of ‘all forms of marine life’ was added to the proposed
Desalination Amendment and ‘all forms’ was added in front of ‘marine
life’ in the amendment language and Staff Report with SED as
appropriate.” We appreciate and thank the State Water Board for clearly
and accurately stating the law.

This comment is addressed in Appendix H, response to comments
9.34, 15.4, 21.7, 21.21, 21.25, 21.55, 21.57, 21.58, 21.60, 21.61,and
21.65. As described in chapter III.M.2.e, aquatic mortality
associated with construction and operational impacts requires full
mitigation.
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The State Water Board revised the SED to state:

Response

Section 13142.5(b) requires that the Ocean Plan consider all forms of
marine life, regardless of size. Subsurface intakes are more protective
of marine life than surface water intakes. However, when subsurface
intakes are proven to be infeasible, small slot-sized screens will protect
larger juvenile and adult organisms (particularly fishes) from
entrainment.
We agree with the State Water Board that §13142.5(b) requires
minimization of marine life mortality for all forms of marine life,
“regardless of size” or species. We also agree that “screens will protect
larger juvenile and adult organisms from entrainment.” However, this
does not satisfy the law. The State Water Board’s own response
acknowledges that mortality from all forms of marine life, regardless of
size, must be minimized, but goes on to say that open-ocean screens
will only protect larger juvenile and adult organisms. Further, the
Amendment fails to account for the potential adverse impact of greater
impingement of organisms when using smaller mesh sizes to reduce
entrainment. By not requiring a best available technology that reduces
the entrainment of smaller and younger organisms, the State Water
Board is failing to uphold its legal responsibility to minimize marine life
mortality for all forms of marine life.
12.11

The requirement to use a 1 mm screen size will result in 100 percent
entrainment of some marine organisms.
The State Water Board has determined that a 1 mm slot size is the best
available technology for minimizing marine life intake and mortality
when subsurface intakes are determined to not be feasible. However,
studies cited in the State Water Board’s SED show that a 1 mm screen
size is not effective at minimizing marine life mortality, and in some
instances results in a zero percent reduction of entrainment for some
marine organisms.
Studies of a 1 mm slot size screen have shown zero reductions of
entrainment. In California, “data for two of the most prevalent larva in
California waters showed that all northern anchovy larva less than 8 mm

As presented in Appendix Table D, and discussed Section 8.3.1.2.3
of the staff report with SED, selection of screen size represents a
balance of many factors. The use of 1 mm or 0.5 mm or smaller
screen size will never be 100% effective. That is why subsurface
intakes are preferred. Given that subsurface intakes may not be
feasible everywhere, the Water Board has selected 1 mm screen size
as the best balance between reliability and protecting aquatic life from
entrainment. The studies presented in section 8.3.1.2.3 suggest that
the larger the screen size, the higher the entrainment. However,
entrainment would also be affected by other factors as well including
the intake velocity, organism size, avoidance ability, and currents.
The only controllable factor is intake velocity and that is as important
as screen size. See responses to comments 15.4, 20.12, 21.55,
21.58, 21.60 and 21.61 included in Appendix H.
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in length (74.5% of the population) and all CIQ gobies less than 6 mm
(92.2% of the population) would be entrained using a 1 mm wedgewire
screen.” And in Maryland, an entrainment study on 1, 2, and 3 mm
slot-size wedgewire screens showed that anchovy and goby larvae less
than 5 mm long were entrained “regardless of the screen slot size.”

Response

Other studies nationwide, using slower intake velocities than those
required by the Desalination Amendment, have concluded that a 1 mm
screened intake does not reduce entrainment of all forms of marine life.
A laboratory study reported “screens with 1 mm slot size reduced
entrainment of larvae with large head capsules, but did not reduce
entrainment of eggs smaller than 2.3 mm in diameter.” A study in
Narragansett Bay, Rhode Island and Lake Erie, Ohio measured
entrainment of fish eggs and larvae through 1.0 mm wedgewire
screens, both operating at lower through-slot velocities than required by
the Desalination Amendment (0.15 and 0.30 m/s). The study concluded
that the effects of a “1.0 mm screen on egg entrainment were not
distinguishable from egg entrainment at an unscreened intake.”
Even for larger marine life organisms, studies find that a 1 mm slot
screen reduces marine life mortality only marginally. According to a
study that modeled entrainment based on head capsule size, “a 1 mm
wedgewire-screened intake resulted in a net reduction in entrainment of
approximately 10 percent.” In addition, a modeling study by Tenera
Environmental (2013b) investigated reduction in entrainment at the
Diablo Canyon Power Plant intake when using a 1 mm wedgewire
screen. The study showed entrainment reductions ranging from
4.6-15.8 percent relative to open water intakes.
Even the State Water Board’s own Expert Review Panel, and the
Desalination Amendment itself, admits that screens account for
marginal, if any, minimization of marine life mortality. The Expert
Review Panel was asked how to adjust the mitigation acreage for
entrainment reduction devices like screens. The Expert Review Panel
reported that while screens can be an effective tool for reducing
entrainment of larger larval organisms, when all organisms in seawater
are considered, screens reduce entrainment mortality less than one
percent. The Expert Panel therefore concluded that “intake screens
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reduce entrainment of all organisms present in seawater by no more
than one percent.”49 The State Water Board relied on the Expert
Panel’s finding to revise the Desalination Amendment to account for the
one percent minimization in the mitigation fee calculation. In Chapter
M.2.e.(1).a. page 12 of the revised draft Amendment, the State Water
Board states that the “the mitigation credit applied to the APF to account
for entrainment reduction provided by a screen should be no more than
one percent.”

Response

The State Water Board’s own studies within its SED find that 1 mm
screened intakes will result in zero reductions of entrainment for “some
of the most prevalent larva in California waters.” Other studies
conclude that even for larger species, a 1 mm screened intake will only
maximize entrainment reductions by 15 percent. And when you
consider all species as a whole, the State Water Board’s Expert Review
Panel concluded that the net benefit of a 1 mm screened intake is less
than one percent. And because it is foreseeable that many, if not all,
project proponents will be allowed to use a 1 mm screened open-ocean
intake, the State Water Board has illegally ignored its duty to minimize
the intake and mortality of all forms of marine life.
12.12

The State Water Board’s use of “mitigation” to purportedly “replace” all
of the marine life lost due to a screened intake constitutes in-lieu
mitigation. As discussed in Section I above, it is foreseeable that
project proponents will be allowed to use a 1 mm screened intake to
meet the best available technology requirement under §13142.5(b). As
discussed in Section II, allowing a 1 mm screen will result in a net
minimization of one percent – and a zero percent reduction for some
species according to the SED’s studies. Allowing mitigation to restore
99 percent of all marine life mortality after-the-fact is counter to the
California Water Code – especially when the restorative measures
allowed are not the same kind of habitat productivity as what was lost to
intake and mortality.
As the State Water Board is well aware, the Clean Water Act prohibits
the use of “restorative” or “corrective” measures (that is, “after the fact”
mitigation measures) to meet the §316(b) best available technology
requirement. The Second Circuit has definitively affirmed that the

This argument is misleading in that the majority of the biomass is
protected from entrainment. The 1% reduction only occurs in those
organisms that are smaller than 10 mm. Some species will never
reach the size to prevent entrainment at that slot size, however low
velocity intake coupled with ocean currents will ensure that many
organisms are not entrained. This residual entrainment will be
mitigated. As described in Appendix H responses to comments
21.28, 21.29, 21.32, 21.34 to list a few, Clean Water Act §316(b)
requirements are not applicable to these proposed amendments. The
applicability of Riverkeeper and after the fact mitigation is also
discussed extensively in Appendix H, responses to comments 21.32,
21.35, 21.54, 21.74, 21.75, 21.86 and 21.87. While the State Water
Board has discretion to consider issues and information used and
considered in regulating power plants and in developing the OTC
Policy, California case law is clear that Water Code section
13142.5(b) is not controlled by federal case law interpreting Clean
th
Water Act section 316(b). Surfrider, 211 Cal.App.4 557, 578 – 581.
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technology requirement of §316(b) cannot be satisfied with
“after-the-fact” mitigation. As the court explained in Riverkeeper I, which
dealt with “new” cooling water intakes, as does Water Code
§13142.5(b), “restoration measures correct for the adverse
environmental impacts of impingement and entrainment; they do not
minimize those impacts in the first place.” It cannot be disputed that
§316(b) and §13142.5(b) both require minimization of impacts.
Regardless of sentence structure, Riverkeeper I demands that
minimization be done in the first place – not done after-the-fact to
correct for adverse impacts.

Response
Restorative measures have specifically been found consistent with
the meaning of “mitigation” as set forth in Water Code section
th
13142.5(b). 211 Cal.App.4 at 581. The record amply supports the
analytical framework developed to consider the best collective set of
measures to minimize intake and mortality of all forms of marine life.

A plain reading of §13142.5(b), like that of CWA §316(b), precludes
interpreting the term “mitigation” as synonymous with, or inclusive of,
restorative measures. The language in the Porter-Cologne Act provides
that all four elements – site, design, technology and mitigation -whether read holistically or individually– must “…minimize the intake
and mortality of all forms of marine life.” As explained by the
Riverkeeper court, and instructive to interpreting §13142.5(b):
“restoration measures substitute after-the-fact compensation for
adverse environmental impacts that have already occurred for the
minimization of those impacts in the first instance.” In like fashion,
restorative measures, by definition, do nothing to “mitigate” the intake
and mortality of all marine life in the first instance.
Furthermore, the State Board cannot ignore that Riverkeeper I went
beyond a mere statutory interpretation to include the practical
limitations, that:
Restoration measures resemble the pre-1972 approach to water
pollution, which regulated point sources based on their effect on the
surrounding water and allowed sources to discharge pollutants
provided the discharge did not cause water quality to dip below an
acceptable level. See CPC Int'l, Inc. v. Train, 515 F.2d 1032, 1034-35
(8th Cir.1975). Similarly, restoration measures would allow a facility, at
least in theory, to impinge and entrain unlimited numbers of organisms
provided that other steps maintained acceptable water quality, here
measured by wildlife levels as opposed to pollutant concentration. But
"[i]t was ... dissatisfaction with water quality standards as a method of
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pollution control that led to the proposal that they be replaced or
supplemented with `effluent limitations.'" Bethlehem Steel Corp. v. EPA,
538 F.2d 513, 515 (2d Cir.1976). A plaintiff attempting to prove a
violation of the Clean Water Act faced "a virtually unbridgeable causal
gap," CPC, 515 F.2d. at 1035, for "the burden of proving that a particular
polluter had caused the water quality to dip below the standards was all
but impossible to satisfy," Bethlehem Steel, 538 F.2d at 515. Allowing
compliance through restoration measures would involve exactly the
same hurdles. As the EPA itself recognized in the preamble to the Rule,
[B]ecause of the complexity of biological studies, it is very difficult to
assess the cause and effect of cooling water intake structures on
ecosystems or on important species within an ecosystem.... [U]nlike in
the laboratory, where conditions are controlled, a multitude of
confounding factors make biological studies very difficult to perform and
make causation, in particular, difficult to determine.

Response

The flawed attempts in the Draft Amendment to calculate the intake and
mortality of marine life, and replace that loss through inadequate
“restorative measures”, are the same as those rejected by the court in
Riverkeeper I – despite the different language in the Clean Water Act
and the Water Code.
The State Board should look to the practical implication of attempts to
restore marine life articulated in Riverkeeper I to interpret §13142.5(b)
in interpreting similar language in §13142.5(b) of the Porter- Cologne
Act -- as the State Board implicitly did in crafting its OTC Policy.
Although CWA §316(b) does not apply, in most cases, to the intake
systems for desalination facilities, §13142.5(b) of the Porter- Cologne
Act is not limited to power plants and it applies equally to industrial
installations utilizing seawater. It is illogical for the State Water Board to
interpret §13142.5(b) to not to allow after-the-fact mitigation for power
plants, while the Amendment allows the use of after-the-fact mitigation
for other facilities using seawater. Indeed, as it currently stands, existing
power plants must come into compliance with the OTC Policy by
phasing out their open-ocean intake, while a brand new desalination
facility operating under the same statutory provision would be allowed
to use mitigation in lieu of satisfying best available site, design and
technology requirements. It is hard to imagine which of these rules
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would apply to “new” cooling water intakes. And contrary to the opinion
in Surfrider, that it is not the court’s “role to interpret legislative [intent in
order to harmonize federal and State statute]”, that is the role of the
State Board and now is the time to exercise that authority. The
Desalination Amendment not only undermines the OTC Policy adopted
by the State Board, but renders California’s marine resource policies
incomprehensible.

Response

After-the-fact restoration is an illegal substitution for fully enforcing the
mandate to “minimize the intake and mortality of all forms of marine life”
under the law. The State Water Board should distinguish the Surfrider
decision as it was discretion allowed the Regional Board for a
temporary permit and under much different facts. The State Board can
and must revise the Amendment’s definition of “feasible” to be narrowly
interpreted as “capable of being accomplished considering
geotechnical data, and permit or design constraints.” Furthermore,
“mitigation” should not be narrowly defined as “after-the-fact restorative
measures”, but should be more broadly interpreted to include any
measure that would minimize the intake and mortality of marine life in
the first place54. The State Water Board should avoid
in-lieu restorative measures that, in hindsight, was clearly allowed in the
Surfrider case, and is repeated in the draft Amendment.
12.13

The State Water Board should prevent the illegal take of endangered
and threatened listed species by requiring subsurface intakes in the
Desalination Amendment. The Endangered Species Act (ESA) was
enacted with the purpose of conserving endangered and threatened
species and the ecosystems on which they depend. The ESA is "the
most comprehensive legislation for the preservation of endangered
species ever enacted by any nation." The Act empowers the Secretary
of Commerce to recommend to the Secretary of the Interior that a
species be listed as endangered or threatened and that the species'
habitat be listed as a critical habitat. The Secretary of the Interior, if he
concurs, shall implement the designation.
The ESA prohibits any person from "taking any [endangered] species
within the United States or the territorial sea of the United States.” In
addition, the ESA makes it unlawful for any person "to attempt to

The proposed Desalination Amendment is not an agency action that
is subject to the relevant provisions of the federal Endangered
Species Act. However, to the extent that state agency adoption of a
water quality control plan that neither authorizes nor allows any
specific regulated activity might be subject to the provisions of the
ESA, the Desalination Amendment provides only an analytical
framework for later application by regional water boards in making
specific determinations about proposed facilities. It does not authorize
any seawater intake. The commenter moreover provides no basis to
conclude that a surface water intake would be approved at any
specific site that may constitute critical habitat or where threatened or
endangered species may be present. Further, in assuming that the
Desalination Amendment approves use of surface water intakes in
the absence of meaningful analysis, the commenter ignores clear and
unambiguous provisions requiring consideration of issues such as
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commit, solicit another to commit, or cause to be committed, any
offense defined" in the ESA. The term "'take' means to harass, harm,
pursue, hunt, shoot, wound, kill, trap, capture, or collect, or to attempt to
engage in any such conduct." "'Take' is defined…in the broadest
possible manner to include every conceivable way in which a person
can 'take' or attempt to 'take' any fish or wildlife." The Secretary of the
Interior has defined "harm" as "an act which actually kills or injures
wildlife. Such act may include significant habitat modification or
degradation where it actually kills or injures wildlife by significantly
impairing essential behavioral patterns, including breeding, feeding, or
sheltering." The term "person" includes "any officer, employee, agent,
department, or instrumentality…of any State, municipality, or political
subdivision of a State..."
The State Water Board’s Desalination Amendment allows and
authorizes desalination facilities to exact a taking of endangered and
threatened species; and therefore, violates Section 9’s prohibition
against take of listed species. The State Water Board is a “person” as
defined under the ESA. The authorization of a 1 mm screened intake
will result in the entrainment of 99 percent of all endangered species
existing in the source water body of an ocean desalination facility’s
open-ocean intake. The State Water Board acknowledges that critical
habitat designated for federally listed species and Essential Fish
Habitat designated for fisheries management encompass significant
portions of California’s nearshore marine waters. The take of listed
species will be significant, and are avoidable if the Desalination
Amendment required subsurface intakes as the best available
technology and eliminated the broad path to open ocean intakes with
screens. The Desalination Amendment will be the proximate cause of
a take of endangered and threatened species because the State Water
Board is authorizing third parties to use a 1 mm screened intake, which
will knowingly lead to mortality of ESA species.

12.14

The State Water Board acknowledges that desalination operations will
have adverse impacts on endangered and threatened federal and state
species.
The State Water Board has concluded that desalination operations in

Response
presence of sensitive habitats and sensitive species, as well as direct
and indirect effects on all forms of marine life. Finally, when a regional
water board in future considers any specific seawater intake in
accordance with the provisions set forth in the proposed Desalination
Amendments, the Water Code section 13142.5(b) determination of
best available site, design, technology and mitigation measures
feasible will be included as part of the project proponent’s NPDES
permit. The Water Boards routinely include in NPDES permits a
provision stating that the discharge authorization does not authorize
any act that results in the taking of a threatened or endangered
species or any act that is now prohibited, or becomes prohibited in
future, under either the state or federal ESA. Specific project
proponents will be responsible for complying with all applicable laws
and requirements at the time any facility is constructed, including a
site-specific CEQA analysis, assessing both construction and
operational impacts to threatened and endangered species as
required by CEQA.

See response to comment 12.13 above. In addition, while the
commenter claims that the State Water Board has concluded that
desalination operations in California will lead to “significant impacts”
on ESA species, the basis for this statement is contained in section
12.1.4, an identification of potential impacts to biological resources
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California will lead to “significant impacts” on ESA species. There are
three basic ways in which ESA-listed species are affected by openocean intakes: direct kill at the intake through impingement and
entrainment; indirect harm through loss of prey species to the intake;
acute and chronic toxicity from exposure to high salinity in the water;
and habitat degradation caused by changes in flow regime, thermal
discharge, and discharges of pollutants.
On page 174 of the SED, the State Water Board acknowledges that
even though previously permitted facilities found insignificant impacts to
endangered species, “it is unlikely that all future facilities would result in
similar impacts to biological resources.” The State Water Board goes on
to explain that foreseeable future desalination operations will have
significant impacts to endangered and threatened species. The State
Water Board acknowledges that “critical habitat designated for federally
listed species and Essential Fish Habitat designated for fisheries
management encompass significant portions of California’s nearshore
marine waters.” In addition, entrainment studies conducted for the
Huntington Beach and Marin facilities indicated that fish and
invertebrates are entrained by surface water intakes. While these
studies concluded that the observed entrainment would have a less
than significant impact, it cannot be concluded that all future facilities
will also result in no impact on the sustainability of local species, or the
recovery and propagation of state and federally listed species.

Response
that might generally occur from construction and operation of a
coastal desalination facility, without regard to the requirements set
forth in the State Water Board’s proposed Desalination Amendment.
See, Staff Report with SED, page 145 (describing section 12.1, as
distinct from the impacts analysis set forth in Section 12.2. “[T]he
discussion in section 12.1 presents a generalized analysis of the
possible impacts that could occur from a desalination facility but does
not present a detailed analysis of the resulting impacts of, and makes
no conclusions in terms of these specific impacts for approval of a
particular desalination facility.” Staff Report with SED, p. 146.) The
potential for impacts to biological resources as described in Section
12.1.4 does not support an argument as to any authorized “take”
under the ESA as resulting from the proposed Desalination
Amendment.

The State Water Board admits that previously permitted facilities did not
attempt to evaluate potential impacts to the food web. Larval fish and
eggs represent a principal component of the food web. The State Water
Board acknowledges that it “cannot be assumed that impacts
associated with impingement will be less than significant for all future
facilities.” The Board goes on to conclude that it is “likely that significant
impacts to biological resources may occur with implementation of a
particular desalination facility.”
The California Ocean Plan requires the State Water Board to protect the
beneficial uses of the ocean waters of the State, including: industrial
water supply; “rare and endangered species; marine habitat; fish
migration; fish spawning and shellfish harvesting.” As discussed below,
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the only way to protect the beneficial uses of both industrial water
supplies and rare and endangered species is to require subsurface
intakes, and to not allow the Desalination Amendment to be the
proximate cause of an ESA take.

Response

12.15

The State Water Board has identified specific endangered and
threatened species that will be harmed due to desalination operations in
California.

See response to comments 12.13 and 12.14 above. Even if the ESA
were applicable to adoption of the Desalination Amendment, and
even if the Desalination Amendment authorized specific seawater
intakes, the commenter has not shown a connection between any
potential seawater intake and an identified threatened or endangered
species. To the extent that a specific seawater intake were under
consideration for permitting and a determination pursuant to Water
Code section 13142.5(b), the provisions of the Amendment clearly
require that siting and technology alternatives be analyzed in order to
evaluate any potential impacts to sensitive habitats or species. For a
discussion of commenter’s assumption that surface water intakes will
nearly always be approved, regardless of any impacts to sensitive
species, see Response 12.9 above.

The State Water Board has identified numerous ESA species that will
be impacted by the Desalination Amendment. The Amendment will be
the proximate cause of take of ESA listed abalone in California. Abalone
have historically been overfished in California and there has been
inadequate protection of their natural habitat. These factors have led to
the collapse of the abalone fishery and near extinction of certain
species. White abalone (Haliotis sorenseni) and black abalone (Haliotis
cracherodii) are both federally listed as endangered.
Abalone are primarily found in crevices along rocky shorelines that
provide both shelter from predators and attached algae as a food
source. Black abalone are generally found at shallower depths from
zero to six meters, and white abalone live at depths between 25 to 50
meters. In 2011, the National Marine Fisheries Service designated
coastal areas along the California coast as critical habitat for
endangered abalone to protection reproductive habitats.
The State Water Board acknowledges that “[o]pen water intakes and
brine discharges have the potential to increase mortality of larval marine
organisms.” This will put species like abalone at the “highest risk of
entrainment” because few “gametes, and larval and juvenile organisms”
have developed sufficiently to swim and avoid entrainment, “even when
the intake is protected with small slot sized intake or mesh screens.”
Therefore, it is reasonable to conclude that the State Water Board’s
allowance of a 1 mm screened intake under the Desalination
Amendment will be proximate cause of a take of ESA listed abalone
species.
The Desalination Amendment will also be the proximate cause of take

The Biological Opinion cited by the commenter addresses power
plants covered by Clean Water Act section 316(b) and thus has no
implications for future, unspecified desalination facilities that may be
proposed for construction at yet-to-be-determined locations along the
California coast, and with necessarily unknown habitats and unknown
presence of threatened or endangered species. However, to the
extent that the opinion might be considered relevant to the proposed
Desalination Amendment, the EPA’s resulting final regulation now
requires that for existing facilities subject to the rule, the permitting
authority must forward a copy of the permit renewal application to the
appropriate Field Office of the U.S. Fish and Wildlife Services and/or
Regional Office of the National Marine Fisheries Service for a 60-day
review. 40 C.F.R. sec. 125.98(h). Thus, the Opinion did not result in
any prohibition of a continuing or future activity, but in a requirement
for additional review.
Some of the information provided by the commenter concerns
species unlikely to be impacted by a seawater intake, or by a
seawater intake within the parameters that might be later permitted by
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of state and federally listed salmon. In 1995, coho salmon were listed
by the California Fish and Game Commission as an endangered
species within ocean waters south of San Francisco Bay. In 2002 this
listing was expanded to include the northern coast of California to
Oregon. Both chinook and steelhead are also state and federally listed
threatened species. While the State Water Board disregarded an
analysis of impacts to ESA listed salmon species, one can look to
recent OTC studies to determine the potential impact an open- ocean
intake can foreseeable have on the species.
In May, 2014, NMFS and the U.S. Fish and Wildlife Service finalized its
Biological Opinion on the U.S. EPA’s 316(b) Rule in accordance with
Section 7(a)(2) of the ESA. The Services’ Biological Opinion discusses
impacts from cooling water systems on numerous species in California,
including salmon, whales, and sea turtles.
The Biological Opinion found that the Pittsburg and Contra Costa Plants
in the San Francisco Bay Delta, for example, impinge and entrain more
than 300,000 endangered and threatened species per year, including
Delta smelt, Sacramento splittail, Chinook salmon, and steelhead trout.
NMFS also concluded that EPA’s Rule impacts designated critical
habitats. For example, NMFS identified 170 instances in which a
cooling water intake is located in the designated critical habitat of
particular salmonid species (EPA had only identified 115 such
instances in its Biological Evaluation). NMFS noted that all of the
endangered and threatened salmonids that it protects are vulnerable to
cooling water intakes in their breeding habitat because intake and
discharge of cooling water from open-ocean intakes are likely to disrupt
habitat and water flow rates in ways that “reduc[e] the viability of eggs
and fry.” NMFS also identified other key features of salmonid
designated critical habitats, including: “sites for spawning, rearing, and
migration;” “safe passage conditions;” and “water quality, quantity,
temperature, and velocity.”

Response
a regional water board consistent with the Desalination Amendment.
Application of best siting, design and technology, in accordance with
the clear requirements of the proposed analytical framework, would
avoid sensitive habitats and species. Construction of intakes and
outfalls in areas such as soft bottom habitats where early life stages of
abalone are not present is just one example. A poorly-sited brine
discharge could affect salmonids if the discharge was sited in close
proximity to a stream mouth. The increased salinity could
significantly alter natural salinity at a river mouth preventing
salmonids from navigating back to natal streams. It is unlikely that a
surface water intake with a 1.0 mm slot size screen would present an
entrainment threat to salmon existing streams or rivers due to their
size and mobility. It is unlikely an owner or operator would site the
intake near a river mouth due to the potential for high suspended
solids at river mouths that can increase the need for water treatment.
Tidewater goby habitat is primarily limited to coastal lagoons and
estuaries. Few tidewater gobies have been reported in ocean waters
of California. See link to 50 CFR Part 17
Endangered and Threatened Wildlife and Plants; Designation of
Critical Habitat for Tidewater Goby; Final Rule http://www.gpo.gov/fdsys/pkg/FR-2013-02-06/pdf/2013-02057.pdf
With regard to Loggerhead turtles, the Water Board is not aware of
any Loggerhead Turtle being entrained through a 1 mm slot screen.
Values obtained from open intakes are not relevant in consideration
of the proposed amendment that would require a low intake velocity in
combination with 1 mm screens for surface water intakes only when
subsurface intakes are determined to be not feasible.
http://www.nmfs.noaa.gov/pr/pdfs/species/petition_north_pacific_log
gerhead.pdf

Importantly, salmonids are anadromous species that spend some
portion of their lives in the ocean and in freshwater. While salmon are
mostly found in the northern regions of the State, steelhead once
thrived in large number in freshwater sources statewide. And both have
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suffered population declines that threatened their extinction, steelhead
have been extirpated to the point where it is difficult to find surviving
individuals in many southern California streams – and the potential loss
of a single individual in a desalination intake would be cause for
extreme measures.

Response

NMFS also details cases of indirect harm in which ESA-listed species
are harmed because EPA’s OTC Rule allows intakes to continue
operating in a manner that reduces their food availability or habitat.
Regarding marine mammals, the definition of “take” includes “harm,”,
and “harm” includes “significant habitat modification or degradation that
actually kills or injures wildlife.” According to NMFS’s Biological
Opinion, certain species of whales are injured by intake structures
inasmuch as primary constituent elements of their critical habitat are
adversely impacted - constituting a “take.” For example, NMFS
discusses how the loss of endangered salmon populations to
open-ocean intakes – significant in itself – has adverse effects for
endangered whales.
The endangered Southern resident killer whale population off the West
Coast has collapsed to half of its historic population size. NMFS notes
that the killer whales’ recovery may be limited by prey availability
because the whales have a highly specialized diet: they are heavily
dependent on Chinook salmon for 80 percent of total caloric intake.
Seawater water intakes kill about 77,000 Chinook salmon yearly,
including “many from endangered or threatened Chinook populations in
California.”
For Loggerhead sea turtles, another California species, NMFS expects
that more than 2,386 turtles will continue to be taken by seawater water
intakes ever year, and even more of these endangered turtles may be
“harmed by loss of prey to intakes and other impacts.” NMFS explains
that “[t]he North Pacific Ocean DPS [Distinct Population Segment of
Loggerheads] has a small nesting population of a few thousand females
that produces 7,000 to 8,000 nests annually…a small population size
that is not resilient to further perturbation.”
Threatened and endangered species harmed by seawater intakes are
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also subject to many other environmental stresses. For example, the
U.S. EPA reports that many of the organisms affected by the
316(b) Rule already reside in impaired [heavily polluted] waterbodies.
Other stresses affecting threatened and endangered species harmed
by the Rule include degraded water and sediment quality, low dissolved
oxygen levels, eutrophication, temperature, fishing, channel or
shoreline (habitat) modification, hydrologic regime changes, invasive
species, infrastructure development, construction and operation of
dams along major waterways, and expansion of agricultural or grazing
activities, among others. Together, these impacts have a compounding
effect on the health of individual endangered animals and a cumulative
effect on the likelihood of survival and recovery of the species as a
whole.

Response

The Tidewater Goby is another listed ESA species that is highly at risk
from the intake of an open-ocean desalination facility. The Tidewater
Goby, a small fish that inhabits brackish waters along the west coast of
California, is highly likely to be harmed by the intake of seawater
desalination. In 2013, the U.S. Fish and Wildlife Service announced
designation of 12,157 acres of revised critical habitat for the tidewater
goby. The proposed critical habitat includes land in portions of Del
Norte, Humboldt, Mendocino, Sonoma, Marin, San Mateo, Santa Cruz,
Monterey, San Luis Obispo, Santa Barbara, Ventura, and Los Angeles,
Orange, and San Diego counties. Approximately 53 percent of the
proposed revised critical habitat is on state lands. Under the ESA,
critical habitat identifies geographic areas that contain features
essential to the conservation of a threatened or endangered species
and which may require special management considerations. The
Tidewater Goby exists in coastal wetlands – like those found around
Carlsbad and Morro Bay – and it is foreseeable that the Goby would be
entrained through the use of open- ocean intakes.
12.16

Case Law dictates that state regulations – like the desalination
amendment – can constitute an illegal take.
Case law emphasizes that a state regulation can be responsible for the
take of ESA listed species. The ESA prohibits any person – whether a
private or governmental entity – from “taking” any listed endangered

Commenter cites Strahan v. Coxe (1997) 127 F.3d 155 for the
proposition that state regulation can constitute an illegal take.
Strahan, a First Circuit Court of Appeals decision, involved a suit for
injunctive relief under the ESA for alleged violations based upon state
issuance of licenses and permits that authorized use of specific types
of commercial fishing gear that had been documented as entangling
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species of fish or wildlife. “Take” is defined to mean harass, harm,
pursue, hunt, shoot, wound, kill, trap, capture, or collect, or attempt to
engage in such conduct. Along with the potential for the Desalination
Amendment to directly kill listed ESA species, the Amendment will also
result in the harm of ESA species. “Harm” is defined to include
“significant habitat modification or degradation which actually kills or
injures fish or wildlife by significantly impairing essential behavioral
patterns, including breeding, spawning, rearing, migrating, feeding or
sheltering.”
Courts have held that state regulations can constitute an illegal take if
the regulation is the proximate cause. In Strahan v. Coxe, the
challenger claimed that by licensing gillnet and lobster pot fishing in
state waters, Massachusetts was liable for illegal take of endangered
northern right whales that drowned after becoming entangled in fishing
gear. Massachusetts asserted that merely granting a fishing license did
not result in right whale takes; rather, the intervening acts of the
fisherman themselves were responsible for the takes.
The court rejected the state’s position. Instead, the court found that
the state’s sanctioning of fishing gear was a proximate cause of the right
whale takes; and therefore, a violation of Section 9’s prohibition against
take of listed species. The state also argued that it could not be
responsible for protecting right whales because that was the
responsibility of the federal government. The court rejected this
argument holding the state’s liability for illegal take resulted from its
action, and is different from a requirement that the state act affirmatively
to conserve right whales.

Response
an identified species of endangered whale. 127 F.3d at 158-159.
The Court stated that “a governmental third party pursuant to whose
authority an actor directly exacts a taking of an endangered species
may be deemed to have violated the provisions of the ESA.” 127 F.3d
at 163, [emph. added]. In that case, a species identified as
endangered had been subject to actions that the Court found to have
constituted a taking, and the state had issued a permit or license
authorizing the activity. In more recent case law, the Fifth Circuit has
noted that: “[a]mong the federal appellate courts, only the First Circuit
has held that a state licensure can constitute an ESA take. Strahan v.
Coxe, 127 F.3d 155 (1st Cir.1997). The First Circuit's reasoning,
however, is challenged by other appellate opinions maintaining that
the state governments may not be commandeered into enforcing
federal prohibitions. [CITATIONS]” Aransas Project v. Shaw (2014)
775 F.3d 641, 656, fn 9. The Fifth Circuit did not reach the specific
issue in question in Strahan, instead finding that neither proximate
cause nor foreseeability had been demonstrated for a claim that state
water permitting and regulatory practices had combined with other
factors that led to deaths of an endangered species. The question of
whether a state agency permitting scheme can constitute a taking
under the ESA, a question not applicable or relevant here for the
reasons noted above and in responses 12.13 through 12.15 above, is
not settled law. Cases discussed above and provided by the
commenter provide, at best, persuasive authority. Even if the ESA is
applicable, and even if binding authority existed to find such a
permitting scheme in violation of the ESA, nothing in the Desalination
Amendment authorizes any seawater intake, much less authorizes an
act that may constitute a taking or otherwise violate the ESA.

The Strahan court affirmed the district court's reasoning, in finding that
Massachusetts' commercial fishing regulatory scheme likely exacted a
taking in violation of the ESA, by reading two ESA provisions in
conjunction. The first relates to the definition of the prohibited activity of
a "taking," and the second relates to the solicitation or causation by a
third party of a prohibited activity, such as a taking. The court viewed
these provisions, when read together, “to apply to acts by third parties
that allow or authorize acts that exact a taking and that, but for the
permitting process, could not take place.”
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Response

The state attempted to argue that it was not the direct cause of the take,
nor was it responsible for enforcing the provisions of the ESA.
However, the court ruled that the state was not being compelled to
enforce the provisions of the ESA, but rather “to end the
Commonwealth's continuing violation of the Act.”
The ESA not only prohibits the acts of those parties that directly exact
the taking, but as Strahan held, “bans those acts of a third party that
bring about the acts exacting a taking.” Strahan affirmed the court’s
ruling “that a governmental third party pursuant to whose authority an
actor directly exacts a taking of an endangered species may be deemed
to have violated the provisions of the ESA.”
There are additional court decisions that have made similar holdings.
In Sierra Club v. Yeutter, the court found that the Forest Service's
management of timber stands was a taking of the red-cockaded
woodpecker in violation of the ESA. In Defenders of Wildlife v. EPA,
the court held that the EPA's registration of pesticides containing
strychnine violated the ESA, both because endangered species had
died from ingesting strychnine bait and because that strychnine could
only be distributed pursuant to the EPA's registration scheme. In
Palila v. Hawaii Dep't of Land and Nat. Res., the court held that Hawaii’s
practice of maintaining feral goats and sheep in Palila's habitat
constituted a taking and ordering state to remove goats and sheep.
Loggerhead Turtle v. County Council of Volusia County, held that
county's authorization of vehicular beach access during turtle mating
season exacted a taking of the turtles in violation of the ESA.
As discussed above, the State Water Board will adopt a regulation – the
Desalination Amendment – that will foreseeably lead to the take of
endangered and threatened species. Similar to Strahan, the
Desalination Amendment will be the proximate cause of an illegal take
because it is foreseeable that desalination facilities will be permitted to
use a 1 mm open-ocean intake, resulting in the inevitable take of ESA
listed species.
12.17

The Desalination Amendment will be the proximate cause of

See response to comments 12.13 through and 12.16 above.
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endangered and threatened species take.

Response

The Desalination Amendment will be the proximate cause of
endangered and threatened species take because the State Water
Board acknowledges the foreseeable harm through the use of
open-ocean screened intakes. On page 217 of the SED, the State
Water Board admits that “[s]maller planktonic organisms including early
life stages of black abalone a federally listed Threatened and
Endangered species may not be protected from entrainment by
[open-ocean screens].” Moreover, studies conclude that open water
intakes and brine discharges have the potential to increase mortality of
larval marine organisms. As mentioned above, gametes, and larval
and juvenile organisms are at the highest risk of entrainment because
few have developed sufficiently to swim and avoid entrainment, even
when the intake is protected with small slot sized intake or mesh
screens.
The Desalination Amendment will be the proximate cause of a take of
endangered and threatened species because the State Water Board
provides a broad interpretation of “feasible,” allowing project
proponents to easily move from subsurface intakes to a 1 mm screened
intake. Moreover, Section II above details the inefficiency of a 1 mm
screened intake. Studies have found that a 1 mm screened intake will
result in a zero reduction of entrainment for small and younger species.
The State Water Board’s Expert Panel has concluded that the net
benefit of a 1 mm screened is only one percent. And the State Water
Board has decided that a 1 mm screened intake will only result in a 1
percent reduction of entrainment – resulting in a 99 percent mortality
rate. That 99 percent mortality rate includes California’s federal and
state endangered and threatened species. As the State Water Board
acknowledges, “critical habitat designated for federally listed species
and Essential Fish Habitat designated for fisheries management
encompass significant portions of California’s nearshore marine
waters”. With a 1 mm screened intake’s 99 percent mortality rate,
combined with the State Water Board’s finding that critical habitat
encompasses significant portions of California’s nearshore marine
waters, it is evident that the Desalination Amendment will be the
proximate cause of a take of endangered and threatened federal and
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state listed species.

Response

12.18

The significant harm to endangered and threatened species is
avoidable.

See response to comments 12.13, 12.14, 12.15, 12.16, 12.17 above.
The rationale supporting the slot size and intake velocity are
described in sections 8.3.1.2.2 and 8.3.1.2.3 of the Staff Report with
SED. See also Appendix H of the Staff Report with SED Responses
to comments 13.19, 21.61 and 27.2. As stated previously, there is no
evidence to show that the proposed amendments will result in take of
threatened or endangered species, and neither did the existing CEQA
evaluations reviewed in Section 12 of the Staff Report identify
significant impacts. To the extent that the commenter raises ESA
claims on the basis of the NMFS 2014 comment letter, please note
also that the NMFS letter specifically stated: “NMFS anticipates
commenting on these facilities individually as they go through
permitting processes.” NMFS 2014, at p. 1. The NMFS letter in no
way supports the contention that the Desalination Amendments
themselves authorize any activity or would result in a taking or
otherwise constitute acts in violation of the ESA.

The State Water Board incorrectly asserts that the take of endangered
and threatened species is unavoidable. On page 174 of the SED, the
State Water Board acknowledges that impacts to ESA listed species
“could be significant and unavoidable.” Yet on the same page, the
State Water Board also admits that alternatives exist to completely
avoid impacts to endangered and threatened species. On page
217 of the SED, the State Water Board acknowledges the Desalination
Amendment will lead to “more impingement and entrainment impacts
compared to [the subsurface intake Alternative] because [the
subsurface intake Alternative] completely eliminates impingement and
entrainment by use of subsurface intakes.
The National Marine Fisheries Service (NMFS), also known as NOAA
Fisheries, is an agency of the United States Department of Commerce
responsible for provisions of the Endangered Species Act with regard to
threatened and endangered marine species. The NMFS 2014 comment
letter explains to the State Water Board that the subsurface intake
alternative (Alternative 1) is the only option that will prevent the take of
listed federal and endangered species. After years of following the
State Water Board’s process to develop the Desalination Amendment,
NMFS believes “Alternative 1 in the proposed Desalination Policy best
avoids and minimizes impacts to NMFS trust resources” and “would
result in reduced impacts to NMFS trust resources from facility
operations due to the elimination of entrainment and impingement
impacts.” “Alternative 1 provides a greater assurance of minimized long
term impacts to NMFS trust resources.”
Alternatively, NMFS believes the screened open-ocean intake
alternative (Alternative 2) may prevent the take of endangered species,
but only if the State Water Board requires additional protections. NMFS
recommended a “0.33 fps as a maximum through-screen velocity in
order to minimize potential entrainment and impingement impacts.” In
addition to a slower intake velocity, NMFS asserts that a “slot opening

J-89

Appendix J
ID #

Response to Public Comments Received by April 9, 2015 with Conforming Changes

Comment Summary
no greater than 0.5mm is necessary to minimize the entrainment of fish
eggs and larvae of many different species including several important
commercial species managed under the MSA such as northern
anchovy, Dover sole, English sole, and sanddabs.” NMFS explains
that species of recreational importance would “experience a greater
impact from a 1.0mm slot opening include California halibut, queenfish,
California sheephead and various croakers and turbots.” Most
importantly, NMFS admits that even “a slot size opening of 0.5mm
would not prevent the entrainment of abalone larvae, which are typically
smaller than this during their pelagic phases.”

Response

Rather than make changes to the Desalination Amendment based on
NMFS recommendations, the State Water Board declined to strengthen
the Amendment to reduce the illegal take of endangered and
threatened species. Instead, the State Water Board ignores NMFS’s
concerns for entrainment by justifying a maximum intake velocity of 0.5
feet per second “because it has been shown to preclude [the
impingement of] most small fish.” Again, the State Water Board is
required to minimize the marine life mortality of all marine life – and that
mortality includes both impingement and entrainment. And it is logical to
conclude from the several studies of small mesh screens that, while
they may reduce entrainment of larger organisms by some minimal
amount, they may also increase impingement of those larger
organisms. It is unclear in the SED why entrainment of larger organisms
would slightly decrease as the mesh size gets smaller, but there
wouldn’t be any associated increase of those larger organisms
contacting the screens in a way that results in “harm” and possible
mortality impingement). Secondly, the State Water Board completely
ignores the entrainment impacts to endangered and threatened species
from using a .5 feet per second flow-through velocity combined with a 1
mm screened intake.
As both the State Water Board and NMFS admit, the significant take of
listed endangered and threatened species is avoidable through
Alternative 1 - the use of subsurface intakes. On page 204 of the SED,
the State Water Board admits that Alternative 1 (subsurface intakes) is
feasible. Yet the State Water Board rejects using Alternative 1
because it would constrain water agencies from developing alternative
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water supplies. The development of alternative water supplies is not
an excuse to avoid the illegal take of endangered species – and
certainly does not make take unavoidable.

Response

The Desalination Amendment will be the proximate cause of a take of
endangered and threatened species because the State Water Board
provides a broad interpretation of “feasible,” which allows project
proponents to use a 1 mm screened intake rather than a subsurface
intake. The inefficiency of 1 mm screened intakes will result in the
entrainment of 99 percent of all endangered species existing in the
area. The State Water Board acknowledges that critical habitat
designated for federally listed species and Essential Fish Habitat
designated for fisheries management encompass significant portions of
California’s nearshore marine waters. The take of listed species will be
significant, and are avoidable if the Desalination Amendment required
subsurface intakes to be required as the best available technology.
12.19

The State Water Board has a responsibility under the public trust
doctrine to limit the intake of seawater to avoid harms to public
resources – the seawater itself and the marine organisms living in the
water. By adopting the Desalination Amendment, the State Water
Board is essentially providing public and private entities with the
privilege of using public trust resources. The intake of seawater is not a
right – it is a privilege that comes with restrictions. Private entities
should not be allowed to self-select the amount of seawater they wish to
consume. In the alternative, the State Water Board has a
responsibility to protect the public’s interest over public trust resources
by limiting the amount of seawater a particular desalination facility can
take possession over. The State Water Board should limit the amount of
seawater used by a desalination facility based on the quantity feasible
through the use of subsurface intakes.

The Public Trust doctrine does not stretch to support the contention
that the State Water Board should limit construction of seawater
intakes to the capacity afforded by a subsurface intake. Even if the
Public Trust doctrine did apply in such a case, it represents a
balancing of issues and concerns. The record amply demonstrates
extensive efforts to consider and balance the statutory requirement to
minimize the intake and mortality of all forms of marine life while
preserving options for developing alternative water supplies.

12.20

Case law demands the public trust doctrine places a duty upon the
government to protect natural resources – including marine life.

Comment noted. See also, response to comment 12.19 above.

The public trust doctrine dates back to Roman times and the Code of
Justinian, which proclaimed that the shores are not understood to be
property of any man. Each state acquired ownership of the navigable
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waters, including the tidelands and submerged lands within its
jurisdiction, when it joined the Union, and developed its own public trust
doctrine and public trust uses. The California Constitution explicitly
protects the public’s right to navigation; while case law expands the
public trust to encompass commerce, fishing, the right to hunt, bathe or
swim, and the right to preserve tidelands.

Response

The geographic scope of the public trust doctrine traditionally extends to
lands under navigable waters, including rivers, streams, and lakes, as
well as submerged lands and tidelands. The public trust doctrine
generally guarantees public rights to navigable waters, tidelands, and
submerged lands for traditional uses of fishing, navigation, and
commerce. The public trust doctrine has evolved from permitting
certain uses to protecting trust values and therefore may support
affirmative action to prevent harm to public trust lands and waters in a
manner similar to abating a public nuisance.
The public trust doctrine protects marine life. Courts have found a
“growing public recognition that one of the most important public uses of
the tidelands is the “preservation of those lands in their natural state, so
that they may serve as ecological units for scientific study, as open
space, and as environments which provide food area and habitat for
birds and marine life, and which favorably affect the scenery and
climate of the area.”
12.21

Case law prioritizes the protection of public trust resources over water
agencies’ water rights.
Desalination proponents have no right to divert seawater; but if they did,
the State Water Board still has a responsibility to protect public trust
interests before allowing a diversion. In National Audubon Society v.
City of Los Angeles, the Supreme Court has explained that doctrine, the
state holds the navigable waterways in “public trust” for the benefit of
state residents. In Audubon Society, the plaintiffs challenged
long-standing water use permits issued by the Board that, by allowing
the diversion of water from streams feeding Lake Mono, had resulted in
an environmentally destructive decrease in the lake’s level. In declining
to reconsider the permits, the Board concluded it was required to

National Audubon Society v. Superior Court (1983) 33 Cal.3d 419
noted that “[t]he core of the public trust doctrine is the state's authority
as sovereign to exercise a continuous supervision and control over
the navigable waters of the state and the lands underlying those
waters.” 33 Cal.3d at 425. The Court went on to state: “The
prosperity and habitability of much of this state requires the diversion
of great quantities of water from its streams for purposes
unconnected to any navigation, commerce, fishing, recreation, or
ecological use relating to the source stream. The state must have the
power to grant nonvested usufructuary rights to appropriate water
even if diversions harm public trust uses. Approval of such diversion
without considering public trust values, however, may result in
needless destruction of those values. Accordingly, we believe that
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allocate all available water for beneficial use by appropriators,
notwithstanding the potential environmental harm such diversions
would cause. The Audubon Society court required the Board to
reconsider the permits, taking into account the public trust doctrine.
The Supreme Court of California held that before state agencies
“approve water diversions they should consider the effect of such
diversions upon interests protected by public trust, and attempt, so far
as feasible, to avoid or minimize any harm to those interests.” The
Court found that the Water Board “has an affirmative duty to take public
trust into account in planning and allocating of water resources, and to
protect public trust uses whenever feasible.” The state as sovereign
retains continuing supervisory control over its navigable waters and that
principle, fundamental to the concept of public trust, applies to rights in
tidelands; it prevents any party from acquiring a vested right to
appropriate water in a manner harmful to interests protected by public
trust.
Audubon Society is instructive to the State Water Board’s affirmative
duty to take the public trust into account when considering the need for
desalination. Regardless of a potential need for desalinated water, the
State Water Board has an obligation to put public trust resources before
water allocations. Here, however, the State Water Board is putting the
need for desalinated water ahead of public trust resources. The State
Board justifies its broad definition of “feasible” by claiming that all
communities should be allowed to take as much seawater as they deem
appropriate due to need. This result is in direct conflict with Audubon,
which dictates that public trust resources should be prioritized over the
need for a community to develop a water supply that had a detrimental
impact on public trust resources. By not limiting the intake capacity to
that which a subsurface can accommodate, the State Water Board is
allowing a private entity – with no right to the seawater – to impact public
trust resources owned in trust by the state. The State Water Board has
an affirmative duty to protect the public’s marine resources from
seawater intakes.

Response
before state courts and agencies approve water diversions they
should consider the effect of such diversions upon interests protected
by the public trust, and attempt, so far as feasible, to avoid or
minimize any harm to those interests.” Id. at 426. Thus, to the
extent applicable, the public trust doctrine would require an inquiry
regarding feasibility of minimizing harm to Public Trust resources.
As noted, the Desalination Amendment represents an extensive effort
to consider all competing interests and to require the best available
site, design, technology and mitigation measures feasible to minimize
the intake and mortality of all forms of marine life.
The National Audubon Society Court addressed a scenario in which
“no responsible body has ever determined the impact of diverting the
entire flow of the Mono Lake tributaries into the Los Angeles
Aqueduct. This is not a case in which the Legislature, the Water
Board, or any judicial body has determined that the needs of Los
Angeles outweigh the needs of the Mono Basin, that the benefit
gained is worth the price. Neither has any responsible body
determined whether some lesser taking would better balance the
diverse interests.” 33 Cal.3d at 447.
In stark contrast, the Desalination Amendment addresses itself to
precisely the required issues presented by the commenter, that of
identifying and avoiding or minimizing harm.

In defining the role of the public trust doctrine in water rights policy,
Audubon Society recognized that “the public trust doctrine and the
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appropriative water rights system administered by the Water Board
developed independently of each other. Each developed
comprehensive rules and principles which, if applied to the full extent of
their scope, would occupy the field of allocation of stream waters to the
exclusion of any competing system of legal thought.” In bringing the
two together, the court held the doctrine (1) prevents any party from
acquiring a vested right to appropriated water in a manner harmful to
the interests protected by the public trust; (2) “the Legislature, acting
directly or through an authorized agency such as the Water Board, has
the power to grant usufructuary licenses that will permit an appropriator
to take water . . . , even though this taking does not promote, and may
unavoidably harm, the trust uses at the source stream”; and (3) “[t]he
state has an affirmative duty to take the public trust into account in the
planning and allocation of water resources, and to protect public trust
uses whenever feasible.”

Response

Although the doctrine originally protected navigable waterways for the
purposes of navigation, commerce, and fishing, Audubon Society
extended the geographic scope of the doctrine to non-navigable
streams that feed navigable waterways, and it expanded the purpose of
the doctrine to the preservation of water’s function as natural habitat.
In a more recent case, Light v. State Water Board, the court held that in
general terms, the Board has the authority to find unreasonable a
diversion of water for frost protection if that diversion is inconsistent with
the public trust by creating a significant risk of salmonid mortality.
Although the Audubon Society court considered the public trust doctrine
only in relation to permitted appropriative water rights, subsequent
decisions have assumed the doctrine applies as well in the context of
riparian and pre-1914 appropriator rights. Light reaffirmed the decision
in El Dorado that “when the public trust doctrine clashes with the rule of
priority, the rule of priority must yield.”
12.22

Desalination proponents have no right to divert seawater – it is a
privilege – that comes with restrictions to avoid harms to public trust
resources.
The Desalination Policy is not restricting Poseidon’s use of its own

It is unclear why the comment addresses a hypothetical property right
or takings claim by Poseidon. The issue is out of the scope of the
Desalination Amendments as well as outside the scope of the
clarifying edits to the March 20, 2015 drafts. Please see the March
20, 2015 Public Notice
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property – but rather restricting the use of the people’s property under
the public trust doctrine. It is well established law that a taking claim
cannot arise from a property right that an owner never had. This
principle is known as the Background Principles Doctrine.
Background principles are restrictions on property (and the use of
property) recognized by state law. While not precisely defined, these
restrictions derive from nuisance law, public safety needs, preservation
of navigable waterways, and other important public interests. The
logic of the “background principles” doctrine is that property owners
cannot lose a property right that they never had. Property ownership is
confined by limitations on the use of land that “inhere in the title itself.”
Such uses (like a use that constitutes a public nuisance) are not
considered to be part of the owner’s “bundle of sticks.” Thus, even a
“background principle” of state property law supports it.

Response
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf).
To the extent that the commenter raises issues regarding the Public
Trust doctrine as compared with the State Water Board’s statutory
requirement to ensure that new seawater intakes used for
desalination use the best available site, design technology and
mitigation measures feasible to minimize the intake and mortality of
all forms of marine life, see responses 12.19 and 12.21 above.

The public trust doctrine provides that tidelands, the beds of navigable
waterways and other natural resources are held in trust for the public by
the state. Land in California located beneath navigable and tidal
waterways are subject to certain public access and navigation rights.
The state holds these rights in trust for the public. Thus, private property
restrictions relating to these public trust rights cannot constitute a
compensable taking; the owner never had the right to use the property
for non-public trust uses.
The Desalination Policy is only placing restrictions on Poseidon’s use of
public trust resources – a property right never owned by Poseidon.
Thus, Poseidon does not have a viable takings claim based on the
Desalination Policy restricting Poseidon’s operations.
12.23

Since screened open-ocean intakes do not minimize marine life
mortality, the State Water Board should limit the intake of seawater to
that feasible with subsurface intakes.
As discussed above, screened intakes do little to nothing to reduce
marine life mortality of all forms of marine life as required by the Water
Code. To prevent impacts to public trust resources, the State Water
Board has an affirmative duty to prevent impacts to public trust

The reference to “trust resources” in the 2014 NMFS letters refers not
the state Public Trust Doctrine, but to NMFS stewardship under the
Endangered Species Act and Magnuson-Stevens Fishery
Conservation and Management Act. Thus, the assertion that NMFS
“agrees that subsurface intakes should be the only option provided
project proponents wishing to use the public trust privilege the state is
bestowing” is misleading. For a discussion of the Public Trust
Doctrine, see responses to comments 12.19 and 12.21 above. For a
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resources. To do this, the State Water Board should narrowly interpret
“feasible” under Water Code Section 13142.5(b) to be defined as
“capable of being accomplished.” The State Water Board should also
ensure public trust resources are protected by allowing seawater
intakes that can only be accommodated by subsurface intakes. This will
allow desalination proponents the ability to still use the privilege of the
public trust resource of seawater, while still ensuring protection of
marine life public trust resources. Any intake beyond which
subsurface intakes can accommodate would be a violation of the public
trust doctrine.

Response
discussion of commenter’s ESA claims, see responses to comments
12.13 through 12.16 and 12.18 above. For a discussion of how to
interpret “feasible” as used in Water Code section 13142.5(b), see
responses to comments 12.3, 12.4, and 12.6 through 12.9. For a
discussion of screen slot size selection for surface water intakes
where a subsurface intake has been found infeasible, see response
to comment12.11 above.

The National Marine Fisheries Service agrees that subsurface intakes
should be the only option provided project proponents wishing to use
the public trust privilege the state is bestowing upon private entities. In
NMFS comment letter, they state they have “been following this
SWRCB process for many years and believes Alternative 1 in the
proposed Desalination Policy best avoids and minimizes impacts to
NMFS trust resources.” Alternative 1, which requires the use of
subsurface intakes for water supply, would result in reduced impacts to
NMFS trust resources from facility operations due to the elimination of
entrainment and impingement impacts. “Alternative 1 provides a greater
assurance of minimized long term impacts to NMFS trust resources.”
However, the State Water Board’s Response to Comments rebuffs
NMFS’s recommendation160 and justifies not requiring subsurface
intakes because Alternative 1 would not meet the project goals of
“providing desalination as an alternative to traditional water supplies. As
explained in Audubon, and reinforced in Light, the protection of public
trust resources should come before the need to develop alternative
water supplies. It is the State Water Board’s affirmative duty to protect
public trust resources above and beyond any interest in developing new
water supplies.
The State Water Board should ensure public trust resources are
protected by only allowing seawater intakes up to the feasible quantity
accommodated by subsurface intakes.
12.24

The State Water Board has a legal obligation to require the best

For a discussion of the claim that mitigation should not or may not
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available mitigation that minimizes marine life mortality for all forms of
marine life. We reiterate our objection to defining “mitigation” as
“after-the-fact” restorative measures. The flaws in the Amendment on
mitigation serve to highlight that not only has the State Water Board
misinterpreted the law, after the fact restorative measures are flawed in
practice.
Nonetheless, assuming mitigation is determined to include restorative
measures, we agree that defining “mitigation” as “replacement” is the
proper context and goal for the Amendment. However, we disagree with
the application of the definition, as well as the over-reliance on
mitigation to minimize the intake and mortality of all forms of marine life
in the first place.
Moreover, the treatment of “conditionally approved” facilities is not
adequate to ensure full replacement once those facilities are required to
come into compliance with the Amendment. In fact, ironically, the
Amendment allows the project proponents to avoid full enforcement of
the conditions in the temporary permits requiring a new and thorough
13142.5(b) analysis when the event occurs.
Finally, we think the mitigation provisions need clarity to ensure full
replacement from both the intake and discharge, both individually and in
combination. To the extent future improvements to discharge
alternatives may require modifications to the intake, they are not
precluded by the narrow application of section 13142.5(b) to only new
or expanded facilities. In other words, should a project proposal include
some use of the intake for brine dilution and/or discharge, the intake
should be considered part of a discharge under the Clean Water Act
and Porter-Cologne Act.

12.25

The State Water Board should not define “mitigation” as “after-the-fact
restorative measures.
The Amendment states that: “Mitigation… [i]s the replacement of all
forms of marine life or habitat that is lost due to the construction and
operation of a desalination facility…” We agree that, assuming afterthe-fact restorative measures are allowed – which we continue to

Response
include “after-the-fact” restoration measures, see Appendix H,
Responses 21.86, 21.87 and 21.88. See also, Response 12.12
above. In the case of conditionally approved facilities, the
Desalination Amendment allows the regional water board to account
for previously-approved mitigation projects in determining mitigation
requirements for any additional mortality of all forms of marine life
resulting from the occurrence of the conditional event or expansion of
the facility. Additional mitigation must be to compensate for any
additional construction, discharge or other increases in intake or
impacts or an increase in intake and mortality of all forms of marine
life. The commenter’s claim that the Desalination Amendment
“allows the project proponents to avoid full enforcement of the
conditions in the temporary permits” appears to be premised on an
assumption that mitigation imposed pursuant to the original,
conditional determination pursuant to Water Code 13142.5(b) is
insufficient. However, the Desalination Amendment does not
propose to revisit earlier determinations by regional water boards.
The Desalination Amendment requires full mitigation of intake and
discharge impacts. While the commenter seeks to impose Clean
Water Act discharge requirements or authority upon an intake that
may be used for dilution as part of a discharge technology, no
authority for this approach is provided.

See, response to comment 12.24 above. The commenter’s attempt
to apply the federal Clean Water Act section 316(b) case law to
interpretation of Water Code section 13142.5(b) has been thoroughly
discussed in the previous responses to comments (Appendix H.)
Nonetheless, while the commenter notes that the previous responses
fail to address the idea that Clean Water Act Section 316(b) protects
against “adverse environmental impacts”, where the Porter-Cologne
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oppose – “mitigation” should be defined as full “replacement” of marine
life lost due to construction and operation of a facility. However, that is
the last time the term “replacement of all forms of marine life” is found in
the Amendment, and the rule is constructed in a way that provides no
assurances that all forms of marine life will actually be “replaced” by the
“mitigation” measures. In fact, the Amendment allows out-of-kind
restorative measures that have little to no relationship with the habitat
and species impacted.
The State Board seems to be narrowly distinguishing the Clean Water
Act from Porter-Cologne by highlighting that Porter-Cologne includes
the term “mitigation” and consequently allows attempted restorative
measures. We disagree. The term “mitigation” in the context of Water
Code Section 13142.5(b) should be interpreted to mean “any other
means beyond ‘best site, design and technology’ that minimizes the
intake and mortality of marine life.”

Response
Act more clearly protects “all forms of marine life,” it is nonetheless
plain that Water Code section 13142.5(b) includes a requirement for
mitigation, whereas Clean Water Act section 316(b) does not.
Moreover, California case law interpreting Water Code section
13142.5(b) has clearly approved the interpretation set forth herein.
Surfrider Foundation v. California Regional Water Quality Control
th
Board (2012) 211 Cal.App.4 557, 577-581. The court stated that:
“[A]lthough Riverkeeper I and Riverkeeper II conclude that the
statutory reference to ‘minimiz[ing]’ an environmental impact does not
include the concept of after-the-fact compensation, those comments
are inapposite here because they were made in a wholly different
statutory context.” Id. at 580.

Also, the argument that the Riverkeeper I decision is inapplicable is too
narrow a read of that holding. The Court went beyond a narrow
interpretation of the language in Section 316(b) and included a practical
concern over whether or not restorative measures should be allowed to
replace the clear intent to minimize intake and mortality of marine life in
the first place. The Court found that:
Restoration measures resemble the pre-1972 approach to water
pollution, which regulated point sources based on their effect on the
surrounding water and allowed sources to discharge pollutants
provided the discharge did not cause water quality to dip below an
acceptable level. See CPC Int'l, Inc. v. Train, 515 F.2d 1032, 1034-35
(8th Cir.1975). Similarly, restoration measures would allow a facility, at
least in theory, to impinge and entrain unlimited numbers of organisms
provided that other steps maintained acceptable water quality, here
measured by wildlife levels as opposed to pollutant concentration. But
"[i]t was ... dissatisfaction with water quality standards as a method of
pollution control that led to the proposal that they be replaced or
supplemented with `effluent limitations.'" Bethlehem Steel Corp. v. EPA,
538 F.2d 513, 515 (2d Cir.1976). A plaintiff attempting to prove a
violation of the Clean Water Act faced "a virtually unbridgeable causal
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gap," CPC, 515 F.2d. at 1035, for "the burden of proving that a particular
polluter had caused the water quality to dip below the standards was all
but impossible to satisfy," Bethlehem Steel, 538 F.2d at 515. Allowing
compliance through restoration measures would involve exactly the
same hurdles. As the EPA itself recognized in the preamble to the Rule,
[B]ecause of the complexity of biological studies, it is very difficult to
assess the cause and effect of cooling water intake structures on
ecosystems or on important species within an ecosystem.... [U]nlike in
the laboratory, where conditions are controlled, a multitude of
confounding factors make biological studies very difficult to perform and
make causation, in particular, difficult to determine.

Response

In brief, the court’s opinion verified what marine scientists know – the
marine ecological system is inherently complex, and the notion that
restoration of out-of-kind habitat will “mitigate” the intake and mortality
of all forms of marine life is, at best, oversimplified and unsupported in
the Amendment. More importantly, the notion that wetlands restoration
will “[replace] all forms of marine life lost in the construction and
operation of a desalination facility” – as identified in the Amendment as
the goal of mitigation – has even less support. Without more
explanation of the nexus between wetland restoration and the
replacement value to all forms of marine organisms lost in the
construction and operation of a desalination facility, the Amendment is
fundamentally flawed.
Similarly, another important distinction not mentioned in the State’s
argument against applying the logic in the Riverkeeper decision is that
the Clean Water Act Section 316(b) protects against “adverse
environmental impacts”, where the Porter-Cologne Act more clearly
protects “all forms of marine life.” As stated above, the State Water
Board and our organizations read Water Code Section 13142.5(b) to be
more restrictive that Water Code Section 316(b). Restorative measures
that simply improve “biomass” productivity have no inherent relation to
protection of all forms of marine life.
“Marine life” means species that inhabit the marine environment, and is
distinct from the broader category of “aquatic life.” And “biomass” is
simply the weight or quantity of all organisms in a particular habitat. For
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example, the increase of biomass in a wetland resulting from a
restoration project may include numerous aquatic organisms, avian
species, reptiles and mammals which provide little to no benefit for
restoring the marine organisms lost to the construction and operation of
desalination facilities. Even if the weight or quantity of “biomass” was
limited to aquatic species, the Amendment fails to identify how the
increased productivity of those freshwater or estuarine species benefits,
or “replaces” the intake and mortality of all forms of marine life. Unless
the State can show some replacement value for marine species,
whether through in-kind or out-of-kind restoration projects, the
Amendment fails to enforce the clear intent of the law to minimize the
intake and mortality of all forms of marine life.

Response

The Amendment must document how alternative out-of-kind restoration
projects, like creation of artificial reefs to replace the loss of marine life
residing in sandy habitat, has any relation to replacing the loss of “all
forms of marine life.” The Amendment should identify how these
“out-of-kind” restorative measures in the marine environment can result
in ecological complications. For example, if rocky reef creation is used
to mitigate the loss of species inhabiting the water column or sandy
habitat, the Amendment should clarify that this measure will further
reduce sandy bottom habitat and compound the loss of those species
impacted by the intake and mortality of those species.
12.26

The State Water Board should not rely on the Surfrider decision when
interpreting available mitigation.
The State Water Board should not selectively and arbitrarily rely on
parts of the Surfrider v. SD Regional Board decision to justify provisions
of the Amendment that clearly undermine the intent of the PorterCologne Act. The Surfrider case was decided in the context of a
temporary permit issued for operation of the Poseidon-Carlsbad facility
while the co-located power plant discharge continued supplying source
water for the desalination facility. The court was careful to note that
once the power plant ceased withdrawing seawater, the permit and
decision would be reconsidered under present day circumstances. That
time is now and those present day circumstances give reason for
modifying the Carlsbad permit, or at very least, modifying the draft

See, response to comment 12.25 above. The State Water Board’s
reliance on Surfrider is neither selective nor arbitrary, nor does it
represent an unwarranted focus on specific facts at issue before the
San Diego Regional Water Quality Control Board and reviewing
courts. Rather than undermining the intent of the Porter-Cologne
Water Quality Control Act, as contended by the commenter, the
decision of the California Court of Appeals interprets specifically
terms used in Water Code section 13142.5(b). While the Court
considered the discretion of the agency in interpreting the statute,
reasonable interpretations of the statutory terminology are used in the
proposed Desalination Amendments, as set forth in the earlier case,
and are not dependent upon the facts and circumstances underlying
the Surfrider decision. The proposed Desalination Amendment
interprets Water Code section 13142.5(b) in accordance with
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Amendment. If the Amendment is not modified, the rationale for
approving the Carlsbad permit will be codified and the opportunity for
clarification lost.
The court decision relied heavily on the discretion allowed the agency in
interpreting the law. As we have noted in past comments, that very
same discretion allows the State Water Board to change course. And a
change in course is necessary if the State is to successfully enforce the
letter and intent of the Porter- Cologne Act.
The facts relied on in Surfrider have clearly changed. Nothing in the
Amendment, or SED, supports the conclusion in Surfrider that
“scrubbing balls” will minimize the intake and mortality of all forms of
marine life. In fact, there is nothing in the Amendment that contemplates
marine life mortality resulting from cleaning the conduits for an open
ocean intake. That is a technological disadvantage of open ocean
intakes that was not addressed at all in the Amendment. Likewise, the
use of variable speed intake pumps is not considered in the
Amendment as a technology for minimizing intake and mortality, and
rightly so. Variable speed pumps do nothing to minimize the intake and
mortality of marine life from a given volume of water. Finally, the
Amendment’s contradictions regarding the purpose of mitigation to
“replace marine life”, and reliance on the increased biomass in
out-of-kind habitat to meet that goal, require a modification of the rule
that may not be consistent with the Surfrider decision. These factual
and legal findings in the Surfrider case are cause for the State Water
Board to distinguish the decision and change course here.

Response
applicable case law as well as the extensive record supporting the
proposed actions.
Although the commenter finds it difficult to see how the Poseidon
facility will not be the standard for all future desalination facilities, the
plant in question is a conditionally permitted facility co-located with a
power plant now covered by the OTC Policy, with a near-term
compliance date. As the proposed Desalination Amendment
requires any future co-location condition the Water Code section
13142.5(b) determination upon the power plant remaining in
compliance with the OTC Policy, the possible repetition of the
circumstances of the earlier Poseidon permit is necessarily limited.
The prior San Diego Water Quality Control Board permitting action for
the Poseidon facility took place prior to development of the proposed
Desalination Amendment, and while interpretation of the statutory
language follows from its subsequent judicial review, the analytical
framework proposed would require a new and different evaluation.

And the State Water Board has the discretion to change course from the
argument made in Surfrider so long as it is based on a reasoned
analysis. And modifying the rule to ensure enforcement of the letter and
intent of the Porter-Cologne Act is clearly needed and is clearly based
on a reasoned analysis. Based on the draft Amendment, the mitigation
required in the Poseidon-Carlsbad decision was inadequate because of
flaws in converting the APF to wetlands restoration acreage (eg, it was
not based on a 95 percent confidence interval) and the fact the wetlands
restoration did not “replace” marine organisms. While the State argued
in Surfrider that the mitigation plan was adequate to replace the marine
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life lost to the operation of the facility, and not “in lieu” of best available
site, design and technology, it is clear now that the State’s defense was
factually and legally flawed.

Response

By not distinguishing the Surfrider decision, and changing the
Amendment to fully enforce the Porter- Cologne mandates, the State
Water Board will be codifying the decision and precluding future
enforcement powers delegated to regional water boards. While it
appears the Amendment is intended to strengthen enforcement to
ensure future facilities are not permitted using the legal standards and
logic used in a temporary permit for Poseidon-Carlsbad, it is difficult to
see how the Carlsbad permit will not be the standard for all future
seawater desalination facilities.
The State Water Board has a critical decision to make. It is, in effect, a
decision whether the Poseidon- Carlsbad facility constitutes the best
available site, design, technology and mitigation feasible to minimize
the intake and mortality of marine life. There are only 2 distinctions
between the Poseidon-Carlsbad permit and what is allowed in the
Amendment: the weak requirement to implement 1mm screens and the
change in the APF confidence interval, accompanied by a provision to
offset the mitigation by 1 percent to account for the unsupported value
of the screens to minimize intake and mortality. Adopting the
Amendment as currently drafted, with documented reliance on the
Surfider decision, will effectively preclude the discretion the
Amendment purports to grant regional water boards in future decisions.
12.27

The State Water Board’s application of best available mitigation does
not replace all forms of marine life
(A) The mitigation application is inadequate for both the impacts
resulting from inferior intake site, design and technology, as well as for
avoidable impacts from the chosen discharge technology. In both the
intake and discharge, the Amendment inadequately explains the
“replacement” value of out-of-kind mitigation projects. As noted above,
there is no evidence in the SED that restoring freshwater or estuarine
wetlands will result in replacement of benthic marine habitat or habitat
values in the water column. And the Amendment compounds this error

(A) Avoidance of impacts is overall beneficial because it may prevent
having to assess or mitigate for marine life mortality. However, in
some cases, impacts will be unavoidable even after the best available
site, design, and technology feasible are used. Even if a facility uses
a subsurface intake (e.g. horizontal directionally drilled wells) and
commingles the brine waste, there may be a need to mitigate for
construction-related mortality. Section 8.5.2 of the Staff Report with
SED explains that, “In general, in-kind mitigation to replace the lost
resources with the same type of resource is typically preferred over
out-of-kind mitigation. (Ambrose 1994)” However, it may not be
possible, practical, or feasible to conduct a mitigation project for open
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by allowing a 1:10 “mitigation ratio” based on production of wetland
biomass.
As discussed above, the volume or weight of biomass production in
wetlands habitat, and its nexus to “replacement” of marine organisms or
habitat, is not adequately explained in the Amendment or the supporting
SED. Allowing a project proponent “replacement” credit that discounts
the APF for marine species through restoration of out-of-kind habitat not
only lacks any connection to the loss of habitat values and species that
are affected, it exacerbates the problem.
For example, anchovies are a species that spends much of its life
migrating in the water column, and squid spend their lives in the
benthos. Both anchovies and squid are commercially valuable species
– and both play a key role in the marine ecosystem. Anchovies are
exposed to harm from the intake, and squid are exposed to harm from
brine accumulating on or near the seafloor. But neither directly benefits
from restoration of wetlands habitat. Whatever indirect benefits they
may experience from wetlands restoration are certainly not sufficient to
discount the APF calculation. Any “indirect benefits” of wetlands
restoration projects (eg, water quality benefits to marine environments,
improved prey species populations that enter the marine environment,
etc) would argue for a multiplier in the wetlands area, not a discount.
Further, once a determination is made for the intake, there is not
enough on-going authority to ensure that the restoration project meets
the productivity goals of “replacement” of marine species. The
Amendment’s definitions of “existing”, “new” or “expanded” seem to
suggest that any adopted mitigation plan for a defined intake volume is
no longer open to improvements – including the Carlsbad and
Huntington facilities, which were clearly miscalculated.

Response
water or soft-bottom habitats. For this reason, the proposed
Desalination Amendment provides the regional water boards the
discretion to approve out-of-kind mitigation. When a desalination
facility entrains open water or soft-bottom species, creating, restoring,
or enhancing a more productive habitat such as coastal estuarine
habitat may result in a better overall mitigation project. Even though
the organisms replaced would not necessarily be the same species
as the organisms that were entrained, this approach would result in
no net loss of biological productivity if the mitigation project is
successful. Section 8.5.4.2 of the Staff Report with SED describes in
detail the necessity for out-of-kind mitigation in some instances and
how in some cases, out-of-kind mitigation can result in an overall
better mitigation project.
Neither the Staff Report with SED nor the proposed desalination
Amendment includes “freshwater wetlands” in the list of acceptable
mitigation habitats. Section 8.5.2 of the Staff Report with SED
described appropriate kinds of out-of-kind mitigation and describes
why mitigation of freshwater wetlands and other upstream mitigation
strategies are not appropriate mitigation for impacts from seawater
desalination facilities. See chapter III.M.2.e.(3)(b) of the proposed
Desalination Amendment for a list of potential mitigation habitats.
Coastal estuaries and wetlands are included as potential mitigation
habitats because some of the entrained species may utilize these
habitats at some point in their life. Many soft-bottom species use
estuaries during part of their life, so estuary mitigation may be
appropriate and not entirely out-of-kind. Appropriate mitigation
options will be assessed by the regional water boards on a
facility-specific basis to ensure an owner or operator fully mitigates for
marine life mortality associated with the construction and operation of
a facility.
The proposed Desalination Amendment provides the regional water
boards discretion to apply a mitigation ratio. The mitigation ratio is
not based on the relative production of wetland biomass or
automatically set at 1:10. But rather, chapter III.M.2.e.(3)(b)vi of the
proposed Desalination Amendment requires an evaluation of the
relative biological productivity of the impacted open water or

J-103

Appendix J
ID #

Comment Summary

Response to Public Comments Received by April 9, 2015 with Conforming Changes
Response
soft-bottom habitat calculated in the Marine Life Mortality Report and
the proposed mitigation habitat. The proposed mitigation habitat
may be something other than coastal wetland habitat. The regional
water board will assess the best available mitigation measures
feasible including the types of mitigation projects and appropriate
mitigation ratios if they determine out-of-kind mitigation is appropriate.
The proposed Desalination Amendment also includes a requirement
that “the mitigation ratio shall not be less than one acre of mitigation
habitat for every ten acres of impacted open water or soft-bottom
habitat.” (e.g.1:20) However, nothing in the proposed Desalination
Amendment prevents the regional water boards from establishing a
mitigation ratio higher than 1:10, e.g. 1:1, 2:1 for out-of-kind
mitigation. The mitigation ratios cannot be arbitrarily established and
the rationale must be documented in the administrative record for the
permit action. Furthermore, the permits will undergo a public
process where the mitigation ratios can be discussed and evaluated.
The figure 8-7 in the Staff Report with SED was provided as an
example. Impacts to soft-bottom and open ocean species will not
automatically be mitigated through wetland mitigation projects. The
regional water board will assess the best available mitigation
measures feasible including the types of mitigation projects that are
most appropriate for the species impacted. As mentioned above,
conducting mitigation for open-ocean and soft-bottom species may be
challenging, impractical, or not feasible. For this reason, the
proposed Desalination Amendment allows consideration of
out-of-kind mitigation to ensure that the best available mitigation
measures feasible are used to mitigate for marine life mortality.
The proposed Desalination Amendment does not require an owner or
operator to mitigate for impacts that have already been mitigated.
But, the proposed Desalination Amendment requires that, “The
regional water board shall ensure an owner or operator fully mitigates
for the operational lifetime of the facility and uses the best available
mitigation measures feasible* to minimize intake and mortality of all
forms of marine life.*” and “California Department of Fish and Wildlife,
the regional water board, and State Water Board may perform audits
or site inspections of any mitigation project.” If a mitigation project is
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not meeting the performance standards, the regional water board can
request corrective action and take enforcement action.

12.27

(B) Further, the Amendment does not ensure that the 2ppt limit at the
edge of the mixing zone will not result in brine deposition on or near the
seafloor, and migration beyond the zone of initial dilution (ZID) or “near
field.” The SED on page 85 explains:

(B) These comments are addressed in Appendix I of the staff Report
with SED. However, we have provided the responses here as well
for your convenience. With regard to salinity, studies reviewed by
the Expert Review Panel on Impacts and Effects of Brine Discharges
(ERP I) described in the report titled “Management of Brine
Discharges to Coastal Waters Recommendations of a Science
Advisory Panel” SCCWRP Technical Report 694, March 2012
(http://www.waterboards.ca.gov/water_issues/programs/ocean/desal
ination/docs/dpr.pdf) coupled with the Hyper‐Salinity Toxicity
Thresholds for Nine California Ocean Plan Toxicity Test Protocols
performed by the University of California, Davis
(http://www.waterboards.ca.gov/water_issues/programs/ocean/desal
ination/docs/saltoxfr08012.pdf) suggest that 2 ppt would protect most
organisms from salinity related effects. Properly designed multiport
diffusers can rapidly mix brine with ambient waters within a relatively
small area. Rapid mixing and dilution in the near-field environment
reduces potential for far-field impacts.

“A facility’s mitigation plan should capture the effects of Table 1
constituents. Additionally, brine discharges can result in
anoxic or hypoxic zones, resulting in additional marine life
mortality. Although the proposed Desalination Amendment
requires consideration that brine discharges re designed to
prevent the formation of dense outfalls that cause anoxia or
hypoxia when feasible, careful monitoring should be done to
determine whether such anoxic or hypoxic events occur; any
deaths resulting from anoxia should be fully compensated for to
comply with Water Code sections 13142.5(b) and 13142.5(d)”.
There is no explanation why the SED was modified to strike the
language that the Desal Amendment would “specifically prohibit”
seafloor deposition. It is reasonable to assume that, because the 2ppt
salinity limit at the edge of the mixing zone is still denser than ambient
water salinity, it will continue to settle on the seafloor. Worse, if this
seafloor deposition migrates beyond the area of initial dilution and the
“near field” and goes unmonitored, it is almost certain that the mitigation
project will be insufficient to replace the permanent habitat and species
losses. Marine benthic habitat cannot be replaced by wetlands
restoration.
The expert panel recommended monitoring in the “near field” and the
“far field” in recognition of this potential impact. Yet, the Amendment
does not contain sufficient protections, nor mitigation, to ensure against
on-going habitat degradation and cumulative losses of benthic species
and migratory species inhabiting the water column outside the mixing
zone.
In contrast to the Amendment, the SED shows numerous examples of

Note that a desalination facility will also have to meet all existing
applicable requirements of the California Ocean Plan (Ocean Plan) in
addition to those proposed in this amendment. The Ocean Plan
includes a narrative objective that prevents degradation of marine
communities and as a result, any change to biological communities
caused by a brine plume outside the brine mixing zone will represent
a violation of this narrative objective. These combined requirements
are expected to limit any impacts to marine life outside the brine
mixing zone.
The Marine Life Mortality Report requires an assessment of all
mortality associated with the intake of seawater, discharge of brine,
construction of a facility, and any other marine life mortality
associated with a desalination facility. Chapter III.M.2.a(1) of the
proposed Desalination Amendment was revised to include that “The
regional water board in consultation with the State Water Board staff
may require an owner or operator to provide additional studies or
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other countries requiring strict discharge limits. The SED cites countries
that limit the discharge to 1 ppt at the edge of the mixing zone.164
Further review of the regulations in these other countries highlights
strict monitoring of brine accumulation and requirements to immediately
remedy the problem – not weak attempts to “mitigate” the impact
through unproven and clearly inadequate out-of-kind mitigation.
California should employ the “best” approach to minimize the intake and
mortality of marine life, as well as impacts from inadequate brine
dilution, rather than relying on restorative measures without any clear
replacement value.

Response
information needed, including any information necessary to identify
and assess other potential sources of mortality to all forms of marine
life.” Furthermore, there is a requirement that an owner or operator
fully mitigate for mortality of all forms of marine life, which would
include any far-field impacts. If there are impacts outside the brine
mixing zone caused by the discharge of brine, the facility operators
will have to implement corrective actions to ensure that those impacts
are eliminated or minimized and mitigated.
Please see response to comment SAS2 from Appendix I of the Staff
Report with SED regarding the revision in section 8.5.1.2:
“COMMENT SAS2
This comment also pertains to the text on p. 73 of the Staff Report
where “dense outfalls that cause anoxia” are not permitted.
Revise this section to state that anoxic conditions are not
permitted in the region influenced by a brine discharge outside of
the mixing zone. Allow, however, for the plume to be negatively
buoyant from the discharge to the far-field as would be the case
for any discharge of elevated salinity (see, again, Figure 1 of the
ERP III report).
Several other parts of the Staff Report also refer to “near ambient”
salinity, and on page 82, they characterize the discharged plume
as non-buoyant outside the regulatory mixing zone. I point out
that, without adding water with salinity below that of the intake, a
brine discharge will remain with elevated salinity and negative
buoyancy until achieving infinite dilution. Water can be added
with salinity below that of the intake either through commingling
or by discharging the brine in a coastal region with vertical salinity
stratification such that upper layers of the water column have
salinity below the intake value (see comments in the next
section). However, neither of these conditions are required of all
plumes; hence, the report should assume the plume may remain
negatively buoyant and with elevated salinity (above background,
but less than 2 ppt above background) outside the regulatory
mixing zone for a long distance into the far field of the plume.
Please see Figure 1 in the ERP III report for an experimental result
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Response
showing the dense bottom plume exiting the near field.
Throughout the ERP III report it is clear that the authors
acknowledge that the final stage of the discharge will be a dense
plume traveling along the bottom. The goal of the design should
be that the dilution is adequate to prevent this plume from
becoming a barrier between the benthos and the upper water
column. This is achieved by requiring the plume to remain
oxygenated throughout its trajectory.
RESPONSE SAS2
Section 8.5.1.2 of the Staff Report with SED was revised to clarify
that the proposed Desalination Amendment requires consideration
that the brine discharges should be designed to prevent the
formation of dense plumes that result in hypoxia or anoxia when
feasible.
We recognize that the plume may remain negatively buoyant and
with elevated salinity (above background, but less than 2 ppt above
background) outside the regulatory mixing zone for a long distance
into the far field of the plume. Any adverse impacts associated
with the dense plume that meets the receiving water limitation are
addressed through existing provisions in the California Ocean Plan
(Ocean Plan). The Ocean Plan includes a narrative objective that
prevents degradation of marine communities and as a result, any
change to biological communities caused by a brine plume outside
the brine mixing zone will represent a violation of this narrative
objective. In regards to hypoxia, chapters III.M2.c (4) and III.M.4.a
of the proposed Desalination Amendment were amended to
address this comment by adding requirement to consider the
effects of hypoxia in the design and to monitor for potential impacts
associated with hypoxia. Associated monitoring would consist of
dissolved oxygen and benthic community health.”

12.27

(C) As noted in our 2014 comments on “site, design and technology”,
the discretion allowed the regional water boards in determining the best
combination of “site, design and technology” available, coupled with the
broad and unacceptable definition of “feasible”, allow project
proponents to easily argue for screened open water intakes at a given
site and capacity – and reliance on mitigation for all but one percent of

(C) Please see response to comment 7.24.
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the ETM/APF calculation. That is illegal “in lieu” mitigation.

Response

Decreasing the acreage of mitigation by one percent to compensate for
any questionable benefits from intake screens is simply limiting the
restoration area and replacement value in a way that undermines the
increase in the confidence interval proposed in the Amendment. One
percent is well within the margin of error in the APF calculation – which
means the reduction of intake and mortality from employing screens is
statistically insignificant, and meaningless in practice.
More importantly, an adjustment to the APF of one percent, especially
given the combination of habitat types in calculating the APF, effectively
ensures no replacement of some species and habitats. This is
especially true when the mitigation is “out-of-kind” for the habitat and
species affected.
12.27

(D) The “APF” referred to in the mitigation section is the result of
calculating several “species specific” APFs in the source water body,
and then combining them to arrive at an “average” APF for all species
and habitats. Averaging has the effect of discounting some
species-specific habitats and increasing other species-specific habitats.
The Amendment makes a distinction of what habitats should be
mitigated by “in-kind” or “out-of-kind” restoration. However, it is not clear
whether those will be based on the “species-specific APFs” or some
other way to define and calculate the distinct habitats affected and the
preferred restorative measures. It should be noted that “creating”
in-kind habitat in the marine environment has the perverse effect of
eliminating other habitats. For example, if a project proponent offers to
build artificial reefs to replace the species lost from that habitat type,
they will bury soft sandy habitat and compound the loss of species
residing or recruiting into adulthood from that habitat type. If artificial
reefs are created to replace any marine species, the creation of
wetlands habitat would arguably have to increase beyond what is
calculated in the APF if it is to fully compensate for the additional loss of
soft habitat for mitigating the impacts inherent in creating artificial reefs.
Again, if the wetlands acreage is discounted for increased biomass
production (rather than multiplied to account for minimal indirect

th

(D) The 95 percent confidence level is included to significantly
address concerns associated with using the average APF. For more
information please see section 8.5.4.1 of the Staff Report with SED.
The regional water board will look at the list of species in the Marine
Life Mortality Report and determine the habitat-type that would
provide the best available mitigation feasible for those species. Table
8-4 of the Staff Report with SED includes an example mitigation
calculation of how the APF could be broken down by habitat-type;
however, this is an example only and the regional water boards will
determine what is best for a facility’s impacts.
The applicability of Riverkeeper and after the fact mitigation is also
discussed extensively in Appendix H, responses to comments 21.32,
21.35, 21.54, 21.74, 21.75, 21.86 and 21.87. While the State Water
Board has discretion to consider issues and information used and
considered in regulating power plants and in developing the OTC
Policy, California case law is clear that Water Code section
13142.5(b) is not controlled by federal case law interpreting Clean
th
Water Act section 316(b). Surfrider, 211 Cal.App.4 557, 578 – 581.
Restorative measures have specifically been found consistent with
the meaning of “mitigation” as set forth in Water Code section
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benefits), then the restorative measures fail to replace “all forms of
marine life.”

Response
th
13142.5(b). 211 Cal.App.4 at 581. The record amply supports the
analytical framework developed to consider the best collective set of
measures to minimize intake and mortality of all forms of marine life.

These complicated and inexact calculations for restorative measures
highlight the reasoning behind the Riverkeeper court’s decision that
after-the-fact restorative measures are not only legally flawed, they are
unreliable and ineffective in practice.
12.28

The State Water Board must ensure mitigation applies to Conditionally
Approved Permits
It is our understanding that currently there are two conditionally
approved permits; each is proposed to be co-located with coastal power
plants. And both are permitted to withdraw specific volumes of water
(approximately 300mgd and 127mgd respectively) for “source water”
and “in-plant dilution” -- regardless of the volume withdrawn or
discharged by the co-located power plant. Both permits require the
owner- operator to submit an application for a new permit, requiring a
new 13142.5(b) analysis, when the power plant quits withdrawing
seawater. The Carlsbad permit included mitigation that was calculated
for the entire 300mgd and that wetland restoration project is, at least, in
the planning process. The Huntington Beach permit includes mitigation
allowances granted to the co-located power plant by the California
Energy Commission. Neither of these mitigation projects meet the
standards in the Amendment.
In regards to the mitigation provisions, the draft rule, at section 2 (e)(7),
provides that:
For conditionally permitted facilities or expanded facilities, the regional
water boards may:
a) Account for previously-approved mitigation projects associated
with a facility when making a new Water Code section
13142.5(b) determination.
b) Require additional mitigation when making a new
Water Code section 13142.5(b) determination for any
additional mortality of all forms of marine life resulting from the
occurrence of the conditional event or the expansion of the

Chapter III.M.2.e.(7) of the proposed Desalination Amendment allows
the regional water board to use their discretion when making a new
13142.5(b) determination and determine whether or not mitigation
requirements have been met for an expanded or
conditionally-permitted desalination facility, or if additional mitigation
is required.
Disagree with the contention that chapter III.M.2.e.(7) of the proposed
Desalination Amendment carves out an exemption for expanded
facilities in the mitigation requirements. That amendment language
requires the regional water board’s discretion as to whether or not
additional mitigation is required to account for new impacts. An
owner or operator does not have to mitigate for impacts that have
already been mitigated for. However, if the regional water board
determines the initial mitigation project did not fully mitigate for
mortality of all forms of marine life (e.g. unsuccessful mitigation
project) or will not fully mitigate for the increased intake and mortality
resulting from the expansion or new operating conditions, it can
decide that an existing mitigation project does not meet the mitigation
requirements in the new Water Code 13142.5(b) determination or that
additional mitigation is needed.
Disagree with the contention that the proposed Desalination
Amendment eliminates the conditions in the permit requiring a new
and thorough Water Code 13142.5(b) determination once a triggering
event occurs, such as a power plant ceasing to withdraw seawater.
Nothing in the proposed Desalination Amendment limits the scope of
a new Water Code 13142.5(b) determination for expanded or
conditionally permitted seawater desalination facilities (i.e. nothing in
the proposed Desalination Amendment limits evaluating the best
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facility. The additional mitigation must be to compensate for any
additional construction, discharge, or other increases in intake
or impacts or an increase in intake and mortality of all forms of
marine life.
Therefore, the Amendment carves out an exemption for expanded
facilities in the mitigation requirements. That exemption allows that: the
Regional Board “may …account for previously-approved mitigation
projects.” In the two Poseidon permits, that previously-approved
mitigation would cover the total volume of product water and additional
water withdrawn for in-plant dilution – regardless of any power plant
withdrawal of seawater.
Or, the Regional Board “may” add to the mitigation for additional intake
and mortality resulting from the occurrence of the conditional event or
from expansion. But the additional mitigation “must be to compensate
for any additional construction, discharge or other increases in intake or
impacts or an increase in intake and mortality of marine life.” Certainly in
the case of Carlsbad, the Regional Water Board would arguably be
precluded from requiring additional mitigation because at the time of the
occurrence of the conditional event, the construction impacts will have
already occurred and the volume of seawater withdrawn will not
increase from what was already contemplated and approved in the
NPDES permit. Similarly, the Huntington Beach mitigation provisions in
the conditional permit would already cover all but the construction
impacts.

Response
available site, design, technology, and mitigation measures feasible
for an expanded or conditionally permitted facility). In some cases, it
may be not feasible to move the entire facility to a new site. But we
cannot assume moving a facility to a new best available site will be
not feasible in all future cases. Furthermore, in the case of
expansions, a facility may need to explore other siting opportunities if
the facility is space limited.
In the new 13142.5(b) determination, the regional water boards may
determine there are design and technology upgrades for an
expanded or conditionally permitted facility. For example, the regional
water board may find a facility needs to upgrade their intake
technology or evaluate the feasibility of subsurface intakes. In some
cases, desalination facilities were built more than 20 years ago and
an expansion of a facility is one of the few opportunities for the
regional water boards to require upgrades for intake technology for
previously-approved desalination facilities with appropriate statutory
determinations because of the limiting scope of Water Code section
13142.5(b).
Finally, please see the first two paragraphs of this response regarding
mitigation at an expanded or conditionally permitted seawater
desalination facility.

The State Water Board defines these facilities as
“conditionally-approved and expanded”, but then eliminates the
conditions in the permit requiring a new and through 13142.5 review
and approval once the power plant ceases withdrawing seawater. That
is, if there is no possible review of alternative sites and designs because
of the already completed construction, and review of alternative intake
technologies at that site, and with that design capacity, have already
been determined to be not feasible under the Surfrider decision, then
the only thing left to review in accord with the permit conditions is the
mitigation provision – and that is not required in the draft Amendment
provisions for mitigation.
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Response

12.29

The State Water Board must clarify the connection of mitigation and the
Intake/Discharge connection.

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf). Nevertheless, the proposed
Desalination Amendment does not conflict with requirements in the
Clean Water Act or other sections of the Water Code. While the
“technology-forcing” aspects of the Clean Water Act apply to
discharge limitations affecting water quality, the commenter seeks to
apply “technology-forcing” requirements to intakes, on the basis that
use of flow augmentation uses the intake as part of the discharge.
Note that the draft Amendment was subsequently revised in Change
Sheet #1 to prohibit flow augmentation except in specified
circumstances. The theory appears to be that use of the intake for
dilution of brine prior to disposal should be either subject to broader
Clean Water Act authority or should be interpreted to extend Water
Board authority beyond the “new or expanded” limitations set forth in
the Water Code provision. While the argument is somewhat unclear,
it is unnecessary to resolve it. The proposed Desalination
Amendment addresses alternative brine disposal technologies as
part of a Water Code section 13142.5(b) determination, requiring that
an owner or operator demonstrate that the alternative technology
provides a comparable level of intake and mortality of all forms of
marine life as wastewater dilution if wastewater dilution is available, or
multiport diffusers if wastewater is unavailable. That requirement will
apply for any new or expanded seawater intake when a request for a
Water Code section 13142.5(b) determination is made. An existing,
conditionally permitted facility is governed by the Water Code section
13142.5(b) determination and conditions set forth in the prior permit
until such time as any triggering condition requires re-evaluation.

Amendment Section III.M.2.e is written to describe mitigation in the
context of one of the elements to minimize the intake and mortality of all
forms of marine life enumerated in Water Code 13142.5(b). However, it
includes provisions for mitigating or replacing loss of marine life or
habitat from poorly functioning brine disposal.
Water Code 13142.5(b) has been read to apply only to “new and
expanded facilities” withdrawing seawater for cooling and other
industrial facilities, and is therefore not enforceable for facilities that are
“existing” – that is, facilities that have been permitted and constructed
without conditions. However, the discharge is regulated under separate
and distinct provisions in the Clean Water Act and Porter-Cologne Act.
The State Water Board confirms that the term “best technology
available” in the Clean Water Act is read to implement a “technology
forcing” policy. That is, as technologies are developed to improve the
goal of protecting the environment, the facilities must be modified to
include those technologies. However, the State Water Board argues
that the Water Code cannot be read to implement a “technology forcing”
policy because enforcement is limited to “new” facilities (the implication
is that “expanded” facilities can be required to update technology when
it is available). However, the Amendment contemplates “augmented
intake for in-plant dilution” – a provision that blurs the distinction
between when a facility must be updated to comply with the “technology
forcing” policy in the law, and when it is not required to update because
it is not “new or expanded.”
The Amendment needs to clearly state that any site, design and
technology determinations for a project that employs the intake as part
of the discharge technology is subject to regulation under the relevant
authority in the Clean Water Act and Porter-Cologne Act for protecting
the marine environment from water quality degradation.
12.30

The best available mitigation should reflect the proper guidance for

This comment is out of the scope of the clarifying edits to the March
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calculating a desalination facility’s impacts.
It is critical that the mitigation fee calculation be done accurately given
the State Water Board’s over- reliance on the use of a mitigation. The
Amendment states that:

Response
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf). Nevertheless, comment
noted.

Mitigation shall be accomplished through expansion, restoration or
creation of one or more of the following: kelp beds, estuaries, coastal
wetlands, natural reefs, MPAs, or other projects approved by the
regional water board that will mitigate for intake and mortality of all
forms of marine life* associated with the facility.
The State Water Board goes on to state that the mitigation acreage
should be determined using a ETM/APF analysis. It is important that the
mitigation requirements:
 Provide incentives to reduce impingement and entrainment;
 Pursue scaled compensation to address losses;
 Provide a clear compensation story;
 Define the nature of the impingement and entrainment losses
over time;
 Define the benefits of different restoration actions;
 Scale so benefits offset losses; and
 Require additional restoration for uncertainty.
There are multiple potential sources of uncertainty in the ETM-APF
approach including:
 Information used to calculate APF
 Knowledge of habitat composition in the Source Water Body
 Performance of restored habitats to complete scaling
There are some options for responding to uncertainty including:
Evaluating the confidence limits in selecting ETM/APF data inputs;
establishing a limited number of consistent habitat categories to help
characterize for source water bodies and restoration opportunities;
Ensuring monitoring is sufficient to provide the information needed to
better inform decisions; considering cumulative uncertainty adjustments
(e.g., a APF scaling factor from 1-5) and incorporating the nature,
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extent, and timing of impacts from impingement and entrainment
measured as APF; and restoration performance to determine required
the restoration scale.

Response

In practice, even with well-defined habitat categories, it is possible that
restoring habitats could produce a mix of species that is different from
those originally lost. Multiple factors could affect how closely production
from a restored habitat matches estimated I&E losses (e.g., proximity of
restored and affected habitats). Monitoring of the restored habitat would
provide the information needed to inform such comparisons. Habitat
Equivalency Analyses (HEA) or Resource Equivalency Analyses
(REAs) needs to be done for proposed mitigation analysis. Project
proponents should be required to develop restoration scaling scenarios
using the results of the Habitat Equivalency Analysis framework based
on the impact of the impingement and entrainment and the impact of the
proposed restoration. The scaling should assume differences in periods
for restorations to meet maturity and that benefits will accrue over
different periods. Different combinations of service ramp ups, final
service levels, and years assumed for the benefits accrual from a typical
unit of effort for a restoration project (e.g. a restored acre) can result in
very different estimates of the required restoration acreage to address
calculated impacts. Restoration costs need to be comprehensive and
account for:
 Design
 Permitting
 Land acquisition
 Construction
 Operations and Maintenance
 Supervision and Oversight
Available cost estimates rarely cover all these areas. Adjusting costs
to a common base year is standard economic practice. Results are then
adjusted to form the base using annual values from the Consumer Price
Index. Alternative indices are available that provide a more
local/regional assessment of general price trends or trends for specific
markets or goods and services. Depending on the year of the original
estimates, this adjustment to a common year can have a significant
impact on results.
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Response

Amendment Section III.M.2 (e) is clearly flawed and needs significant
modification to meet the goal of ensuring minimization of all forms of
marine life. However, more importantly, these flaws highlight the
importance of minimizing the harm in the first place before resorting to
nearly impossible attempts to replace species in a complex and poorly
understood marine ecosystem. Unfortunately, we now know from
experience that if the elements of site, design and technology are not
combined with the very strict intent to minimize intake and mortality,
facilities will continue to be permitted with nearly complete reliance on
unreliable mitigation projects that fail to restore “all forms of marine life”
lost to poorly sited and designed facilities using far “less than best”
intake and discharge technologies.
Inexplicably, with the benefit of experience from flawed conditional
approvals for the Poseidon-Carlsbad and Poseidon-Huntington project
proposals, the Amendment has not corrected the mistakes of the past,
but nearly ensured those mistakes will be repeated.
12.31

The Amendment provides guidance on how an agency shows “need”
for the volume of water produced by the proposed facility. We disagree
with the placement of this guidance in the sub-section on “site.” Further,
we disagree with the reliance on the list of water planning documents
that are used to show “consistency” with the proposed desalination
production capacity. Finally, we offer a seawater desalination project
currently under consideration as an example of how “need” is used to
ensure a desalination facility is designed to minimize the intake and
mortality of marine life.

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. The demonstration of need under the siting section
rd
was in the chapter III.M.2.b (site) of the July 3 , 2014 draft of the
proposed Desalination Amendment. Please see the March 20, 2015
Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf) and the Staff Report with SED.
However, the specific comments regarding need are addressed in
subsequent comments below.

12.32

A design capacity in excess of the identified regional water need for
desalinated water shall not be used by itself to declare subsurface
intakes as infeasible.

This comment was previously addressed in the responses to
comments in in Appendix H of the Staff Report with SED.
Nevertheless, the double green strikeout denoted that the language
was moved, not deleted. The language was moved to chapter
III.M.2.d.(1)(a). Please see response to comment 15.26 in Appendix
H of the Staff Report with SED. As stated in response to comment
18.14, the need for desalinated water must be considered in the
context of minimizing intake and mortality of all forms of marine life
per Water Code section 13142.5(b). Please see response to

In the initial Desalination Amendment, the policy stated in Section
M.2(c) that a “design capacity in excess of the identified regional water
need for desalinated water shall not be used by itself to declare
subsurface intakes as infeasible.” There is no legitimate reason for
deleting that language, and without inclusion of that language, the entire
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consideration of “need” in determining how best to minimize the intake
and mortality of marine life is undermined. The language should be
re-inserted in the Amendment Section M.2(c) [“design’].

Response
comment 18.14 in Appendix H of the Staff Report with SED for a more
detailed explanation of the inclusion of need for desalinated water in
the siting and design section.

We appreciate that the State Board feels constrained from dictating
water supply management decisions made by local agencies. However,
as discussed above in Section V, the State Board cannot sacrifice the
duty to ensure proposed facilities are “designed” to minimize the intake
and mortality of marine life. Unfortunately, the definition of “need” in the
Amendment fails to clearly link water supply alternatives in a way that
ensures desalination facilities are the best site, design and technology
to minimize intake and mortality. The flawed logic in allowing need to
dictate feasibility is: neither has anything to do with Water Code
enforcement; and, need can be easily manipulated to meet a project
proponent’s “wants” not their “needs.”
The Amendment places the consideration of “need” in the sub-section
on best “site” available to minimize the intake and mortality of all forms
of marine life. It is unclear how the need for a facility has anything to do
with the site chosen. In fact, given the abundance of infrastructure for
moving potable water around regions of the State, and the abundance
of law allowing transfer of water from jurisdiction to jurisdiction, the “site”
of a desalination facility to provide water supply benefits to a local area
can be well beyond the boundaries of that service area.
But more importantly, the Amendment has been amended to clarify that
the “design” of a facility includes the size and intake capacity. We thank
and applaud the State Water Board for the change. The Amendment
and SED clearly identify subsurface intakes as the best technology, the
remaining questions only require determining the best site and design
capacity that are consistent with the output of sub- surface intakes.
12.33

Adopted Water management plans are inadequate for defining “need”
under Water Code 13142.5(b).
County general plans, urban water management plans and integrated
regional water management plans are adopted without any
consideration of minimizing the intake and mortality of all forms of

Please see response to comment 12.32 above why the need for
desalinated water is considered in the proposed Desalination
Amendment. Please see comment and response to comment 14.8
regarding why an owner or operator must use an urban water
management plan if available, or other planning document if an urban
water management plan is unavailable.
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marine life. The revised Amendment’s allowance of “other water
planning documents” if these plans are unavailable just exacerbates the
problem and allows project proponents to create some nondescript
planning document to justify unlimited reliance on desalination facilities.

Response

These planning documents are inadequate for consideration of
alternative desalination design production capacities that, in
combination with best site and best technology, will minimize the intake
and mortality of marine life. As briefly noted above, to the extent a local
planning document may identify a “need” for a desalination facility, it is
not necessarily determinative of a site that is best for minimizing intake
and mortality of marine life – sites for desalination facilities outside the
jurisdiction of a local agency may be feasible for supplementing a local
water supply portfolio.
Describing the “need” for a desalination facility by consistency with an
adopted water supply planning document is resorting to an analysis that
has little or nothing to do with minimizing the intake and mortality of
marine life. The Amendment effectively delegates the State Water
Board’s duty to enforce the Porter-Cologne Act to local water agencies.
12.34

The State Water Board should look at California examples of how best
to determine need for a desalination facility that is consistent with Water
Code section 13142.5 (b).

Comment noted.

It is not necessary for the State Water Board to consider the
Amendment in the abstract. The California Public Utilities Commission
is currently considering certification of the CalAm Monterey desalination
facility proposal. In contrast to the consideration of “need” in the
Poseidon-Carlsbad proposal, the CPUC is weighing different design
capacities for the desalination proposal in consideration of whether part
of the “need” can be met with expanded recycled wastewater. And this
consideration is independent of a county general plan or any water
planning document.
In Carlsbad, the Regional Board approved a project that resulted in
construction of a facility reliant on a surface intake of 300 million gallons
of seawater for combined “source water” and augmented intake for
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in-plant dilution. That the decision was allowed by the courts because
the Regional Board was allowed broad discretion to enforce Water
Code section 13142.5(b). The Amendment not only allows similar
decisions in the future, it makes the decision a likely outcome of other
desalination projects on the horizon.

Response

In contrast, the CPUC is awaiting confirmation of whether recycled
water will be added to the water supply portfolio before certifying a
production capacity. And the design capacity is limited to relatively strict
projections of future demand – in fact it is the result of down-sizing the
local portfolio in order to restore flow volume in the Carmel River.
In brief, the Poseidon-Carlsbad facility was permitted to use the worst
possible technology for minimizing the intake and mortality of all forms
of marine life based in large part on reliance on the “need” identified in
the goals of water planning documents. In contrast, the CalAm
Monterey project will likely be approved for a design capacity and site
that are consistent with subsurface intakes and a co-mingled
wastewater discharge of brine diffusers if the wastewater is used for
recycling.
It is ironic that the result of planning and certification of the CalAm
Monterey project to ensure against unnecessary rate increases is
resulting in a project that fully enforces the Water Code, while a decision
by a regional water quality control board resulted in approval of a project
that clearly doesn’t minimize intake and mortality of marine life – all
based in how the supposed “need” precludes otherwise feasible
alternatives. We request the State Water Board use the CalAm example
as a model for putting limits on the use of “need”, to ensure project
proponents do not evade the requirements of best available site,
design, and technology.
12.35

The best available site is one that accommodates subsurface intakes.
The Amendment should state that the “site” of a facility is “best” if it is
compatible with the installation of a subsurface intake. Infiltration
galleries can be sited in areas where there is enough open
sandy-bottom habitat to accommodate the size of a gallery or multiple

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf). This comment is addressed in
the response to comments in Appendix H of the Staff Report with
SED.
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galleries. And while some places are preferable for reducing potential
maintenance and repairs, areas where a gallery can be constructed are
readily available statewide, and any gallery (regardless of maintenance
and repairs) is the “best” for minimizing the intake and mortality of all
forms of marine life. What is optimally “feasible” is the best for
minimizing the intake and mortality of all forms of marine life, and any
unavoidable maintenance and repairs does not render a site infeasible.

Response

To be consistent with the Amendment’s directive that the elements of
section 13142.5(b) be considered individually and in combination, the
best technology needs to be considered in combination with the best
available site. And if that combination is to collectively achieve the goal
of minimizing the intake and mortality of all marine life, these elements
need to be compatible – they must work together to achieve the goal.
12.36

The best available site should ensure no subsurface intake associated
impacts to Marine Protected Areas or Areas of Special Biological
Significance.
In 2012, California finalized the nation’s first science-based network of
marine protected areas (MPAs). These areas, which cover 16 percent
of state waters, were created to safeguard marine life and habitats,
improve educational and recreational opportunities, and preserve
California’s natural marine heritage for generations to come. The
state’s MPA network is a result of significant social and financial
investment by a broad and diverse constituency including state
agencies, local communities, fishermen, researchers, tribes,
philanthropic foundations and environmental organizations. Lasting
success of these protected areas depends on successful
implementation and management, including an ongoing commitment by
state agencies to protect MPA resources in their policy and
decision-making.
The goals of the MPA network are closely aligned with the State Water
Board’s mandate to protect beneficial uses of ocean waters, including
recreation, aesthetic enjoyment, preservation and enhancement of
designated Areas of Biological Significance (ASBS), marine habitat and
fish spawning. Adopting a Desalination Amendment that protects

Chapter III.E.5.(d)(2) of the Ocean Plan includes Implementation
Provisions for New Discharges and guidance for new seawater
intakes. This section of the Ocean Plan prevents any new surface
water seawater intakes from being established in a State Water
Quality Protection Area-General Protection(SWQPA-GP), with the
exception of subsurface intakes with no predictable operational or
construction-related mortality:
“No new surface water seawater* intakes shall be established
within an SWQPA-GP. This does not apply to
subsurface*-seafloor intakes where studies are prepared
showing there is no predictable entrainment, or impingement,
or construction-related of marine life mortality.”
It is highly unlikely that an open-ocean intake would be suspended
above the seafloor because such a design would present significant
engineering challenges and a significant navigational hazard.
However, chapter III.M.2.b.(7) was revised as follows in order to make
clear that the only seawater intakes that should be permitted in a
Marine Protected Area (MPA) or SWQPA should present no
operational, maintenance, or construction-related marine life
mortality:
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important marine ecosystems within MPAs and State Water Quality
Protected Areas (SWQPAs) will have a dual benefit of helping realize
the full potential of the state’s MPA network and assisting the State
Water Board in better meeting its mission to preserve, enhance and
restore California’s water quality for present and future generations.

Response
“Ensure that the intake and discharge structures are not
located within a MPA or SWQPA* with the exception of intake
structures without that do not have marine life mortality
associated with the construction, operation, and maintenance
of the intake structures -related marine life mortality (e.g.
slant wells).”

To that end, we were generally pleased with the protective language in
the previous version of the initial Amendment as it related to siting
intake and discharge structures in or near MPAs. However, we have
several concerns about the revisions made to Section M.2.b.7
regarding siting of subsurface intake structures in MPAs and discharge
impacts to MPAs, as described below.
The revised Amendment includes new language that allows the
installation of intake structures within MPAs or SWQPAs if such
structures will not result in any “associated construction-related marine
life mortality (e.g. slant wells).” We understand the intent of this
language and believe that MPA/SWQPA designations should not
preclude the use of subsurface technologies that will avoid all impacts
to marine life and habitats, such as slant wells, if there are no other
feasible locations for subsurface intakes available.
However, the language as written, does not prohibit
construction-related impacts to marine habitats in MPAs or SWQPA,
nor does it prohibit the use of surface technology that could impact
marine life as a result of ongoing operation (versus construction). The
Amendment requires projects to “[e]nsure that the intake and discharge
structures are not located within a MPA or SWQPA.* with the exception
of intake structures without associated construction-related marine life
mortality (e.g. slant wells).” The State Water Board needs to be explicit
that the exception only relates to subsurface intakes. As written, the
Amendment could theoretically allow for an open-ocean intake to be
lowered into the water column and suspended above the seafloor,
avoiding all construction-related marine life mortality while causing
significant operational impacts to marine life through impingement and
entrainment. Future technology may also have the potential to meet
the criteria of avoiding construction-related impacts but still result in
adverse effects to MPA resources from continued intake operation.
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Response

To avoid what we believe are unintended consequences of the
language as written and to ensure protection of marine habitats within
MPAs, we suggest the first portion of section M.2.b.7 be revised to read:
“Ensure that the intake and discharge structures are not located within
an MPA or SWQPA. Subsurface intake structures shall only be allowed
within an MPA or SWQPA if no other locations are feasible for
subsurface intakes and all construction, operation, and
maintenance-related marine life mortality and marine habitat impacts
are avoided.”
12.37

The best available site should ensure no discharge associated impacts
to Marine Protected Areas or Areas of Special Biological Significance.
The initial Amendment included precautionary language requiring that
discharges be sited at “a sufficient distance from an MPA or SWQPA so
that there are no impacts from the discharge on an MPA or
SWQPA and so that salinity within the boundaries of an MPA or
SWQPA does not exceed natural background salinity (emphasis
added).” The revised policy language removes the prohibition of any
discharge impacts on MPAs or SWQPAs and limits the criteria for
avoiding impacts from discharges to salinity only. While salinity and
brine dilution levels are a primary concern, impacts of chemicals used in
the desalination process as well as thermal effects from co-located
discharges also need to be evaluated and harmful impacts to MPA
resources avoided.
As noted on pages 137 – 139 of the SED, a variety of chemicals
including coagulants, biocides, and cleaning in place (CIP) liquids, are
used to pretreat seawater and de-foul reverse osmosis membranes as
part of the desalination process. When discharged to the ocean, these
chemicals can be toxic to marine organisms, even at low
concentrations. Furthermore, the temperature of discharge waters
may result in thermal impacts, with brine that is warmer or cooler than
receiving waters depending on the method of salt extraction and water
source for brine dilution.

The scope of the proposed Desalination Amendment is limited to the
receiving water limitation for salinity. However, if the proposed
Desalination Amendment is adopted, it would not negate other
portions of the Ocean Plan (e.g. chapter III.E Implementation
Provisions for Marine Managed Areas) or other potentially applicable
plans and policies (e.g. Thermal Plan). Please see response to
comment 26.2 in Appendix H and section 8.8 of the Staff Report with
SED regarding the decision to have the regional water boards
continue to regulate chemicals associated with the desalination
process (e.g. antiscalants, biocides, cleaning in place liquids) in
individual NPDES permits rather than address them on a statewide
level.
The original "no impact' standard was revised to require that brine
discharges do not result in salinity within the boundary of a MPA or
SWQPA from exceeding natural background salinity. Again, the
scope of the proposed Desalination Amendment is limited to
addressing the prevention of negative impacts to beneficial uses
associated with elevated salinity. Please also see response to
comment 6.4 in Appendix H of the Staff Report with SED regarding
the language change in chapter III.M.2.b.(7). The current language
in the proposed Desalination Amendment includes clear
requirements for avoiding intake and discharge-related impacts in
MPAs and SWQPAs. Applicable portions of other sections of the
Ocean Plan and other plans and policies will still apply to seawater
desalination facilities and be incorporated in their NPDES permits.

We understand that the State Water Board believes the Ocean Plan’s
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toxicity requirements are sufficient to adequately address impacts of
chemical discharges from desalination facilities. However, given the
toxicity of desalination chemicals to marine life and potential effects
from thermal differences between discharge and source waters, we
believe the desalination amendment should explicitly prohibit any
discharge-related impacts in protected areas, not just those resulting
from changes in salinity.

Response

We urge the State Water Board to revert to the originally proposed
language in section M.2.b.7 that states: “Discharges shall be sited at a
sufficient distance from a MPA or SWQPA so that there are no impacts
from the discharge on an MPA or SWQPA and so the salinity within the
boundaries of a MPA or SWQPA does not exceed natural background
salinity.” Furthermore, the State Water Board should establish
thresholds for temperature and chemicals such as coagulants and
anti-foulants, which can be used to determine whether discharges are
having any impact on protected areas.
Long before the passage of the Marine Life Protection Act, the State
Water Board took a leadership role to safeguard areas in the ocean that
required special protection through the designation and management of
ASBSs. Many of the state’s ASBSs overlap with or are adjacent to
MPAs and will soon be complimented by new designations of State
Water Quality Protected Areas (General Protection). Because
degraded water quality has the potential to threaten marine life and
impede the recovery of ecosystems in areas set aside for protection, we
urge the State Water Board to adopt a Desalination Amendment that
includes clear requirements for avoiding intake and discharge-related
impacts in MPAs and SWQPAs.
12.38

The Best Available Site should prevent waste discharge impacts to
marine habitat and marine life.
Reverse osmosis is the only seawater desalination technology being
considered in California at this time. It uses high pressure to force water
across a semi-permeable membrane to separate seawater into two
parts; potable water and hypersaline brine. Because brine retains all
the salt from both parts, elevated salinity levels result. Desalination

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf) and the Staff Report with SED.
Nevertheless, chapter III.M.2.b requires an owner or operator to
analyze site-specific conditions (e.g., chapter III.M.2.b.(5),
oceanographic, geologic, hydrogeologic, sea floor topographic
conditions) and the feasibility of avoiding impacts to sensitive habitats
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plants are tasked with managing brine, which can be expensive and
burdensome - it is common for plants to discharge it back into the sea.
When brine is poorly managed and discharged offshore into conditions
unsuitable for oceanic mixing, it sinks and settles over the bottom.
There, it can persist over long periods of time. Nowhere in the
Desalination Amendment are site-specific conditions suitable for mixing
referenced or even mentioned. Conditions which influence oceanic
mixing need to be identified in the Desalination Amendment. Large
volumes of brine discharged into coastal waters with poor circulation will
create a worst-case scenario in the marine environment; these
scenarios need to be identified and eliminated.
Site selection for desalination facilities and their brine discharge
locations are influenced heavily by existing infrastructure, such as
co-locating with wastewater treatment facilities. Currently constructed
offshore discharge locations once used by coastal power plants and
wastewater treatment plants are believed to be adequate sites for brine
disposal, even though oceanic conditions are not known to be suitable
for brine mixing and dispersal. For example, in Monterey Bay a single
wastewater treatment facilities discharge location, 2 miles offshore, is
being considered by at least two competing desalination facilities.
According to one project’s environmental impact report, “[n]o ocean
current velocity data have been identified in the immediate vicinity of the
diffuser.”172 Thus brine behavior upon discharge cannot be
realistically modeled. Furthermore, suggestions during public
meetings that the outfall be modified by adding high velocity diffusers
has been strongly challenged by those who voice great concern against
any further added costs.

Response
and species.
Regarding the statement that “For the Desalination Amendment to be
most protective of marine organisms while simultaneously creating
water supply benefits, collaboration between all stakeholders and
agencies on site location needs to take place,” the proposed
Desalination Amendment serves as the framework and provides
general statements and direction for protecting beneficial uses. The
regional water boards will analyze and consider site-specific
conditions in the implementation of the amendment, if adopted. The
Water Boards intend to work collaboratively with other agencies
having the authority to condition approval of the projects as stated in
the third project goal. Finally, the project level CEQA analyses and
NPDES permits for the facilities undergo a public process where
stakeholders can engage and provide feedback to ensure beneficial
uses are adequately protected.

When siting desalination facilities, it is important to consider all facility
impacts. Co-locating with existing infrastructure should not overlook
sound scientific justification for facility location. As identified above,
further study is necessary to identify in sites with existing infrastructure
are capable of supporting desalination facilities intakes and discharges.
The Desalination Amendment states that “[f]or each potential site, in
order to determine whether a proposed facility site is the best available
site feasible to minimize intake and mortality of all forms of marine life,
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the regional water board shall require the owner or operator to…”.
Although the Desalination Amendment requires owners or operators to
analyze seven conditions to identify sites most suitable for desalination
facilities, it fails to identify how facilities will make these determinations.
In addition, it fails to identify resources to aid facilities in making these
decisions. The State Water Board and regional water boards need to
work with desalination facilities and stakeholders to help identify
locations that will minimize marine impacts. For example, the
Desalination Amendment includes: “Consider whether subsurface
intakes are feasible” and “analyze the feasibility of placing intake,
discharge, and other facility infrastructure in a location that avoid
impacts to sensitive habitats and sensitive species”. The State
Water Board and/or regional water boards with the help of resource
protection agencies, stakeholders, and academia need to collaborate to
identify locations throughout the state that are suitable for subsurface
intakes as well as locations that are not suitable because of sensitive
habitats and species. Without collaboration between State Water
Board, regional water boards, stakeholders, etc., determination of sites
which minimize intake and mortality of all forms of marine life are
interpreted differently at each site and subjective to facility
interpretations. Furthermore, most information required for
site-specific limitations, geology, habitat, and species composition, is
readily available and would not require extensive resource
requirements to create. For the Desalination Amendment to be most
protective of marine organisms while simultaneously creating water
supply benefits, collaboration between all stakeholders and agencies
on site location needs to take place.

Response

12.39

The State Water Board should protect economically valuable species
from brine toxicity.

Comment noted. The proposed Desalination Amendment includes
requirements to avoid impacts to sensitive species and sensitive
habitats, including market squid and market squid nurseries.

California’s market squid, Doryteuthus opalescens, are an economically
valuable species for fishers and are ecologically important to the ocean
ecosystem. Not only is this species one of California’s most valuable
fisheries, it is also a foundation species in the offshore food chain.
Market squid use the sandy seafloor for egg nurseries. Thus, the
potential for brine to settle over these nurseries is of great concern.
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In the Monterey Bay, squid comprise a commercial fishery. It is known
that elevated salinity has its greatest effect on embryos and early life
stages. Unfortunately, brine toxicity studies on growth, development,
and reproduction of D. opalescens have not been done. In addition,
baseline spatial surveys of squid nurseries near proposed brine outfalls
have not been completed. Brine discharges from desalination facilities
have the potential to significantly alter squid nurseries not only the initial
zone of dilution, but also near- and far-fields. However, these
significant environmental and economic impacts are not being
addressed and desalination facilities are moving forward towards
construction. Proper siting of desalination facilities is essential to protect
not only the coastal ecosystems, but also industries which rely upon
them.

Response

12.40

The State Water Board should consider policy implications when
regulating brine disposal.

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf). Nevertheless, the State Water
Board supports recycled water projects. As stated in the proposed
desalination Amendment in chapter III.M.2.d.(2)(a), the wastewater
used for commingling must be “wastewater (e.g., agricultural,
municipal, industrial, power plant cooling water, etc.) that would
otherwise be discharged to the ocean… Nothing in this section shall
preclude future recycling of the wastewater.”

Clearly the best method for dilution of the brine discharge to ensure
against impacts to marine life, marine habitat and water quality
degradation is to commingle the desalination waste with wastewater
treatment plant effluent prior to discharge. However, from a policy
perspective, it makes little sense to use wastewater to dilute brine prior
to discharge. Recycled water is a precious resource that needs to be
exploited whenever feasible – using treated wastewater to mix with
brine does not offset regional potable water supplies. In fact, mixing
treated wastewater with brine may actually decrease potable water
supplies if indirect potable re-use or direct potable re-use planning is
taking place. Desalination facilities which use treated wastewater may
disincentive future direct and in-direct potable re-use opportunities and
implementation. If the intent of seawater desalination is to create a
new, reliable source of potable water, using treated wastewater to dilute
brine should be avoided. Water Code Section 13142.5 (e)(1) clearly
identifies recycled water as an important resource to supplement
potable water supplies. Brine mixing should not rely on freshwater
supplies, no matter what the freshwater chemistry. Thus, using treated
wastewater to mix with desalination brine is not an appropriate use for
recycled water, and we request that it not be identified as a discharge
option in the Desalination Amendment.

Flow augmentation systems using subsurface intakes are an
environmentally preferable option because there is no additional
operational mortality associated with the intake or discharge. Please
see response to comment 14.4 regarding the use of flow
augmentation systems using surface water intakes.
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As discussed in the Desalination Amendment, augmented intake flow
for in-plant dilution may be a feasible option for brine dilution to meet
salinity effluent limitations. However, this approach should be pursued
with extreme caution. Relying on increased intake volumes to meet
effluent limitations can significantly increase entrainment and impinge
of marine life when surface intakes are used. In addition, the shock to
species that remain in seawater mixing influent once brine is introduced
further exacerbated marine life impacts. If the intent of the Desalination
Amendment is to create new potable water supplies while
simultaneously taking precautionary measures to protect and preserve
coastal marine communities, augmented intake flow for in-plant dilution
should only occur when subsurface intakes are being used and no
marine life impacts are observed during dilution.
Spray brine diffusers are shown to be effective at rapid dilution after
discharge. Although diffusers can reduce marine life impacts in areas
of discharge, their use does not eliminate acute and chronic toxicity
impacts to marine in the zone of dilution as discussed by the Brine
Expert Panel. In addition, the use of diffusers does not eliminate the
potential for brine accumulation and migration to near- and far-fields
resulting in permanent and ever-growing loss of benthic habitat and
species reliant on these habitats. In short, there are clear benefits of
both high-pressure diffuser and freshwater dilution of brine prior to
discharge. However, each dilution alternative has the potential to
negate these benefits over time. We believe that dilution alternatives
can be regulated in a way that can avoid negating the benefits. In
addition, while spray diffusers have some unavoidable adverse impacts
in the zone of initial dilution, stricter provisions for their implementation
may minimize the water column impacts and ensure against adverse
impacts to benthic habitat. With this in mind, we recommend the
following modification to the Desalination Amendment to ensure brine
disposal protects water quality, marine life and marine habitat while
taking into consideration policy implications.
Preference One: Co-location with wastewater treatment facilities
Brine will be mixed with treated wastewater effluent, with appropriate
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water chemistries, to meet ambient water salinities prior to discharge.
Seawater desalination plants may only be co-located with wastewater
treatment plants, or designed, constructed and connected to off-site
locations, with the understanding that once indirect and direct potable
re-use opportunities are identified and available, the desalination plant
shall be retrofitted to meet the goals of Water Code section 13142.5(e)
and the State Water Board’s “Recycled Water Policy.” In no event shall
desalination facilities’ use of treated wastewater replace or supplement
the use of recycled water for water supply augmentation projects.

Response

Preference Two: In-plant dilution using subsurface intake
Augmented intake for in-plant dilution shall only be allowed for facilities
which rely solely upon subsurface intakes for source water volumes.
Augmented intake volumes for in-plant dilution are prohibited unless the
applicant can prove, prior to issuance of the permit, the adverse impact
of diffusers is greater than the adverse impacts of augmented intake
volumes.
Third Preference: Zone of initial dilution
If in-plant dilution cannot be accomplished through Preferences One
and/or Two (above), diffusers will be designed to ensure no greater than
1ppt of salinity above ambient at the edge of the zone of dilution. In
addition, adequate monitoring in the near-field and far-field are
necessary to detect any accumulation of brine. In the event that ambient
salinity levels and/or accumulation of brine thresholds are exceeded,
the NPDES permit must include strict provisions requiring immediate
cessation of discharge until remedial action is identified which will
eliminate water quality, marine life and marine habitat impacts.
12.41

The Receiving Water Limitation for Salinity should ensure protection of
all forms of marine life.
The Desalination Amendment outlines steps to establish a receiving
water limitation for salinity based upon site specific conditions. The
equation in the Desalination Amendment Ce = (2ppt + Cs) + Dm(2 ppt),
in which Ce-effluent concentration limit, Cs-natural background salinity,

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf) and the Staff Report with SED.
Nevertheless, site-specific conditions that influence mixing will be
addressed by the regional water boards when developing an effluent
limitation for salinity. There are many factors that affect mixing and
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and Dm-dilution factor will be used to develop salinity effluent limitations
within the brine mixing zone using applicable water quality models that
have been approved by regional water boards in consultation with State
Water Board. In this equation, it is unclear how site specific conditions
that influence mixing such as water depth, currents, wave activity, etc.
influence salinity effluent limits. Are these conditions being accounted
for in the Desalination Amendment? In addition it is unclear how the
Dm relates to what the Expert Brine Panel suggested in their report.
For example, using Monterey Bay (see below) as an example with a
typical brine salinity requirements of 62ppt for the area, the equation
shows a 12 parts seawater to 1 part brine dilution ratio. According to
the Expert Brine Panel’s report (Jenkins et al. 2010, pg 45), salinity
reductions that met water quality objectives at the edge of the regulatory
mixing zone could be achieved with an overall dilution of no less than 20
parts seawater : 1 brine. It appears that the equation may be relaxing
the dilution ratios that were recommended by the Expert Brine Panel’s
recommendations. Mixing conditions will vary significantly based upon
site specifics, however the equation does not account for site variability.
A 12:1 dilution ratio may be a protective salinity effluent limits in some
areas, but not others. More explanation regarding Brine Expert
Panel’s dilution ratio recommendation and what will be permitted for
desalination facilities needs to be included in the Desalination
Amendment.
For Monterey Bay: Cs = 34ppt.
A typical desalination brine salinity for this region is 62ppt. Therefore,
the equation for Monterey Bay can be solved as follows:
62 = (2ppt + 34) + Dm(2 ppt);
62-36 = Dm(2ppt);
24/2 = Dm
Dm = 12 parts seawater: 1 part brine.

Response
dilution such as: the density of the effluent and receiving water,
receiving water stratification, the depth of the discharge, the height of
the ports relative to the seafloor, the trajectory of the plume, the
diameter of the ports, and the velocity of the discharge. These site
conditions and design features are inputted into computer models
with the corresponding effluent and receiving water conditions to
calculate the dilution as well as other aspects of the plume behavior.
All of these factors relate to both design and siting of the outfall and
other components of a desalination facility. The report from the
Expert Panel on Impacts and Effects of Brine Discharges (Roberts et
al. 2012) includes an Appendix titled “Discharge Design
Considerations” that describes these issues in significant detail and
can be found here:
http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination/
docs/dpr.pdf.
A summary of how dilution occurs and a description of initial dilution is
provided here for your convenience. Rapid dilution is initiated when
the effluent (brine or commingled discharge) is discharged at a high
velocity relative to the receiving water creating turbulence that results
in entrainment of the receiving water that dilutes the effluent. The
momentum of the discharge is a result of both discharge velocity and
density differential with the receiving water. For buoyant plumes, the
momentum is caused by the discharge velocity and the buoyancy or
positive density differential that carries the plume upwards to some
trapping level. For a non-buoyant plumes discharged upwards, the
discharge ascends to a terminal height and begins to descend as
described in the Expert Brine Panel’s report (Roberts et al. 2012).
As long as significant momentum exists relative to the receiving
water, turbulent mixing and entrainment of receiving water occurs
whether the plume is rising from buoyant forces or descending. When
turbulent mixing ceases, that represents the point where initial dilution
is calculated.
Chapter III.M.3.b does not provide an opportunity to “relax” dilution
ratios or the protectiveness of the receiving water limitation for
salinity. Roberts et al. (2012) did not state that a 20:1 dilution ration
was necessary for every discharge to achieve the limit, but rather that

J-127

Appendix J
ID #

Response to Public Comments Received by April 9, 2015 with Conforming Changes

Comment Summary

Response
a 20:1 dilution ratio would achieve the limit for most discharges. For
some discharges, discharging brine with lower salinity levels or will
require less dilution to meet an effluent limitation developed to meet
the receiving water limitation.
Furthermore, the correct calculation for the example would be as
follows:
62 = (2ppt + 34) + Dm(2 ppt);
62-36 = Dm(2ppt);
26/2 = Dm
Dm = 13 parts seawater: 1 part brine.

12.42

The State Water Board should consider species sensitivity, brine
toxicity and hypoxia when adopting a receiving water limitation for
salinity.
Salinity is known to be one of the main environmental factors exerting a
selective pressure on aquatic organisms.176 Therefore, it is vital that
brine discharges are located in areas capable of dispersing salt loading.
Some species sensitivities to elevated salts can result in immediate and
prolonged signs of toxic responses resulting in acute and chronic
impacts. In addition to toxicity, rising ambient salt concentrations can
cause organisms to lose water to their saltier environment. In effect,
animals in a world of water can ironically begin to dehydrate. Unlike
most fish, marine invertebrates (e.g. squid) cannot osmoregulate177 to
maintain cellular water balance. Thus, invertebrates are considered to
be most vulnerable (sensitive) to brine concentration fluctuations, yet it
is unclear if they have been identified in the Desalination Amendment
as species most vulnerable to brine discharges.

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf) and the Staff Report with SED.
Nevertheless, the receiving water limitation was based on the results
from the Expert Review Panel on Brine Discharges (Roberts et al.
2012) and the Granite Canyon study (Phillips et al. 2012). Both of
these reports evaluated the effects elevated salinity on invertebrates.
While Roberts et al. (2012) reported that benthic infaunal
communities and sea grasses are typically most sensitive to elevated
salinity, Phillips et al. (2012) reported that some invertebrate species
including red abalone were most sensitive to elevated salinity.

In terms of community impacts, overcoming dehydration forces
organisms to spend energy. This leaves less energy left for growth,
development, and reproduction. Overtime, this may result in a decline in
species abundance. Benthic community structure could also shift178
and biodiversity could be altered. In addition, salt-tolerant species
transported to California from other parts of the world on the hulls of
ships or in ballast water may have the ability to colonize and
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out-compete native species in brine outfall zones, especially if brine is
discharged in areas with poor water circulation. Brine discharges can
also result in extensive oxygen depletion in the discharge zone as well
as surrounding areas. It is well known that the layering of brine, even a
few units (ppt) above natural levels, can create hypoxia on the
seafloor.179 Given ocean desalination facilities lifespans will likely
extend several decades, brine outfalls located in areas incapable of
properly mixing brine loads have a great potential to grow and severely
impact and even change community structures. Thus, brine
discharges not only have the capacity to degrade ocean water quality
and damage marine habitats but also can jeopardize the benefits these
waters provide to people and the coastal ecosystem.

Response

12.43

The State Water Board should require toxicity testing in areas with
proposed alternative salinity receiving water limitations.

No observable effect level (NOEL) was included in the initial draft
Desalination Amendment to ensure the standard would be
adequately protective of marine life. However, the language was
revised to the lowest observable effect level to provide a standard that
is consistent with the approach from Roberts et al. 2012 and data
from Phillips et al. (2012). The receiving water limitation of 2.0 parts
per thousand (ppt) above natural background salinity measured no
further than 100 meters (328 ft) horizontally from the discharge was
developed using the recommendations from the Expert Panel I on
Impacts and Effects of Brine Discharges (Roberts et al. 2012) and
from salinity toxicity studies done by Granite Canyon (Philips et al.
2012). Roberts et al. (2012) stated, “Based on the studies of effects
of brine discharges we recommend an incremental salinity limit at the
mixing zone boundary of no more than 5% of that occurring naturally
in the waters around the discharge…For most California open coastal
waters this increment will be about 1.7 ppt;” The results from the
Granite Canyon study also showed that red abalone were
developmentally sensitive to changes as low as 1.6 ppt above
background salinity.

In the event that plant operators wish to obtain alternative salinity
effluent limitations, baseline biological conditions and toxicity studies
need to be conducted to show proposed facility specific salinity limits
are adequately protective of beneficial uses. Whole Effluent Toxicity
(WET) tests are required to be conducted for a variety of organisms and
the facility-specific alternative receiving water limitation shall
be based upon the lowest observed effect concentration (LOEC)
observed in WET tests. It is unclear why the Desalination Amendment
changed the facility-specific alternative receiving water limitation from
no observed effects concentration (NOEC) to LOEC. What is the
reasoning for this change? The LOEC approach is less stringent than
the NOEC and the LOEC allows for marine life impacts. This approach
is not protective of marine organisms and essentially allows
degradation to occur outside of the initial zone of dilution. At no point
should the Desalination Amendment allow for toxic effects to marine
communities aside from what cannot be avoided in the initial zone of
dilution.
In addition to allowing some degradation outside the initial zone of
dilution, NOEC and LOEC statistical approaches are heavily criticized
due to their misleading nature and validity of statistical methods. The
Los Angeles Regional Water Quality Control Board began replacing the

The alternative receiving water limitation for salinity provides an
owner or operator the opportunity to establish a facility-specific
salinity limit (other than 2 ppt). The flexibility in the alternative salinity
receiving water limit will be granted if the project proponents
demonstrate protectiveness of marine life and beneficial uses of
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NOEC/LOEC statistic approach with a more robust USEPA approved
statistical method, Test of Significant Toxicity (TST)181. The TST
method is superior to previous WET methods as it is a more powerful
statistical approach resulting in greater confidence for WET
conclusions. The USEPA TST approach does not result in any
changes to the USEPA’s WET test methods. Already these new
approaches have proven more sensitive at detecting toxic effects in a
wider range of species.182 Thus, the Desalination Amendment should
include the TST statistical method instead of LOEC when deriving
facility-specific alternative receiving water limitations for salinity. In
addition, we believe the Desalination Amendment should include
language that allows for the expansions of WET test species, not only
species listed in Section 3.c.1.b, but also market squid, Dungeness
crabs, protected rockfish species, and other vulnerable and important
species, which are valuable to the ocean waters of California.
Ecotoxicology testing methods are growing and becoming more robust;
the State Desalination Policy needs to include these methods to ensure
that beneficial uses are being protected at all times.

Response
ocean waters. The appropriate regional water board will evaluate the
information received using specific criteria laid out in the amendment
and will have discretion to approve the alternate salinity limit. This
flexibility will determine whether specific discharge criteria within
specific discharge locations are more appropriate than the
established baseline condition, considering that the results may lead
to the requirement of a more or less restrictive limit compared to the
2.0 ppt above natural background salinity limit.
In order to establish an alternative receiving water limitation for
salinity an owner or operator must conduct WET tests on species
selected from Table III-1 of the Ocean Plan. The revised language
(LOEC) provides the owner or operator the opportunity to develop a
receiving water limitation consistent with the results from Roberts et
al. 2012 and data from Phillips et al. (2012). Using the NOEC would
not provide a consistent approach, and an owner or operator would
only be able to develop a receiving water limitation more restrictive
than the existing receiving water limitation, which would not provide
the intended flexibility.
Please see response to comment 6.10 in Appendix H of the Staff
Report with SED regarding why the list of species were selected and
why they are representative of other species, including market squid,
Dungeness crabs, protected rockfish species, and other vulnerable
and important species. Additionally, it is not advisable to collect
vulnerable and important species for salinity toxicity exposure studies
if the populations are already in peril and model species are available.
Similarly, it is not advisable to collect commercially valuable species
for salinity toxicity exposure studies if model species are available.
The alternative receiving water limitation is designed to provide
flexibility while ensuring that beneficial uses are adequately
protective. As written, the proposed Desalination Amendment
requires that the salinity be reduced to the alternative receiving water
limitation within 100 meters in all directions from the point(s) of
discharge, or an approved alternative. Aquatic life degradation
cannot occur beyond that distance. Ongoing monitoring and
reporting is required for all desalination facilities. Receiving water
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monitoring of water quality/ demonstration of compliance with an
effluent limitation for salinity and biota is used in conjunction with
narrative and numeric objectives to ensure that beneficial uses of the
receiving water are not degraded by pollutants in the discharge. In the
event that monitoring of the receiving water indicates that the
receiving water limit is exceeded or aquatic life is degraded beyond
the brine mixing zone, the applicable regional water board would take
the appropriate enforcement action. If an owner or operator is
unwilling to take the necessary corrective action, the regional water
board has the authority to issue a cease and desist order for a
non-compliant facility.

12.44

The State Water Board should be explicit that “expanded” facilities
cannot be “existing” facilities.

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf) and the Staff Report with SED.
Nevertheless, The language is clear as written where the categories
are mutually exclusive. It is possible for an existing facility to
become an expanded facility if the facility 1) increases the amount of
seawater* used either exclusively by the facility or used by the facility
in conjunction with other facilities or uses, or 2) changes the design or
operation of the facility.

The State Water Board needs to be explicit that a facility that is
“expanded” cannot be an existing facility. The State Water Board
proposes to define an “expanded” facility to mean a facility that either:
Increase[s] intake or mortality of all forms of marine life beyond that
which was originally approved in any NPDES permit or Water Code
section 13142.5(b) determination: 1) increases the amount of seawater
used either exclusively by the facility or used by the facility in
conjunction with other facilities or uses, or 2) changes the design or
operation of the facility. To the extent that the desalination facility is
co-located with another facility that withdraws water for a different
purpose and that other facility reduces the volume of water withdrawn to
a level less than the desalination facility’s volume of water withdrawn,
the desalination facility is considered to be an expanded facility.”

The Carlsbad desalination facility is a conditionally permitted facility
and will be required to acquire a new Water Code section 13142.5(b)
determination from the regional water board for the stand-alone
operating conditions once the Encina powerplant ceases to provide
the intake water for the Carlsbad desalination facility, as expressly
provided in the previously-issued facility permit and Water Code
section 13142.5(b) determination.

We agree with the State Water Board’s definition of an “expanded”
facility, and believe it is an appropriate interpretation under the
California Water Code.
The State Water Board also defines an “existing” facility, which may
have the potential to conflict with an expanded facility. The
Desalination Amendment defines an existing facility to be a:
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Desalination facilities that have been issued an NPDES permit and all
building permits and other governmental approvals necessary to
commence construction for which the owner or operator has relied in
good faith on those previously-issued permits and approvals and
commenced construction of the facility beyond site grading prior to
[effective date of this Plan]. Existing facilities do not include a facility for
which permits and approvals were issued and construction commenced
after January 1, 1977, but for which a regional water board did not make
a determination of the best site, design, technology, and mitigations
measures feasible, pursuant to Water Code section 13142.5,
subdivision (b) (hereafter Water Code section 13142.5(b)).

Response

While we agree with the intended language defining existing, we believe
the language needs to be clear that an existing facility cannot also be an
expanded facility. For example, the owner or operator of the Carlsbad
facility should be considered an expanded facility under the
Desalination Amendment when the Encina Power Facility comes into
compliance with the OTC Policy. At that point, the Carlsbad facility will
be increasing the mortality of all forms of marine life beyond that which
was originally approved in its NPDES permit. Also, because the
Carlsbad facility is co-located with Encina, when Encina reduces the
volume of water withdrawn to a level less than Carlsbad’s volume of
water withdrawn, the facility will be considered “expanded.”
However, the case can be made, under the proposed Desalination
Amendment, that the Carlsbad facility may be interpreted as an
“existing” facility – something we do not believe the State Water Board
intends. The Carlsbad facility – at the point where it would be
considered expanded – would also be a facility with an NPDES permit
and all other permits and approvals necessary to commence
construction, and has relied on those permits to commence
construction beyond site grading. Therefore, we believe a conflict exists
between the two definitions of “expanded” and “existing.”
To clear up any ambiguity between the two definitions of “expanded”
and “existing”, we request the State Water Board add a clause to the
definition of “existing” as follows: “A desalination facility is only an
existing facility if it does not meet the definitions of new or expanded.”
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12.45

The State Water Board should not allow an expanded facility an
additional five years to comply with the Desalination Amendment once it
has expanded.

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf). Nevertheless, the compliance
schedules are included to account for future events that the Water
Boards and owner/operators cannot anticipate that may require more
time to complete facility upgrades. We are currently in the fourth
year of drought and are unable to anticipate when the drought will
end. There may be other extenuating circumstances similar to
drought conditions where a 5-year compliance timeline may be
necessary. The 5-year compliance timeline is not automatic.
Chapters III.M.2.a(5)(b) and III.M.3.e of the proposed Desalination
Amendment state, the regional water board may grant compliance
schedules. An owner or operator must state their case for the need
of up to 5 years, and then the regional water board must find in the
case of a new 13142.5(b) determination that:

The State Water Board should not allow an expanded facility to have an
additional five years to comply with the Desalination Amendment unless
there is truly just cause. The Desalination Amendment originally
allowed an owner or operator up to five years to come into compliance if
the region water board found that “any water supply interruption
resulting from the facility modifications requires additional time for water
users to obtain a temporary replacement supply.” In our August 2014
comments, we did not object to this provision because of the usage of
the term “temporary.” It should not take five years to find a temporary
replacement of water. Only in a drought situation could it possibly take
a full five years to come up with replacement water, which we realized in
2014 was the current situation. However, that should be the limit to why
a five year extension is granted.
The revised Desalination Amendment provides an additional reason to
allow an expanded facility an additional five years to comply. The
revised Amendment now allows an extension of time if it is “in the public
interest and reasonably required for modification of the facility to comply
with the determination.” The term “in the public interest” has no
definition, no guidelines, or boundaries. It is a nebulous open- ended
term that will allow any project proponent to receive an extension.
Extensions should not be given to facilities that are “expanded” because
a co-located OTC facility is reducing its seawater intake. Owners or
operators of desalination facilities have been on notice for years – if not
a decade – that OTC facilities would be required to stop the intake of
seawater. Such facilities that ignored the State Water Board’s OTC
Policy and continued to co-locate with OTC facilities should not be given
a windfall.
The OTC Policy was adopted in 2010. If a desalination project
proponent wasn’t on notice during the development of the OTC Policy, it
certainly was put on notice in May 2010 when the OTC Policy was

“1) any water supply interruption resulting from the facility
modifications requires additional time for water users to
obtain a temporary replacement supply or 2) such a
compliance period is otherwise in the public interest and
reasonably required for modification of the facility to comply
with the determination”.
For discharge upgrades,
“All compliance schedules shall be in accordance with the
State Water Board’s Compliance Schedule Policy, except
that the salinity* receiving water limitation set forth in
chapters III.M.3.b and III.M.3.c. shall be considered to be a
“new water quality objective” as used in the Compliance
Schedule Policy.”
Again, the extended compliance schedules will only be granted if an
owner or operator applies for one and if the regional water board
approves one.
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adopted with an implementation schedule. This implementation
schedule clearly outlined when each OTC power facility would have to
stop its seawater intake. Therefore, co-located desalination facilities
have been on notice for five years that they would not be able to use
OTC water for their desalination process. They should not be given an
additional five years if and when the OTC facilities stop their intake.
Moreover, it takes several years for an OTC facility to construct cooling
towers, re-power, and come into compliance with the OTC Policy.
Given the co-located desalination facility is located in close proximity to
the OTC facility, the owner or operator should be well aware that the
OTC facility is coming into compliance with the OTC Policy, and will
shortly be stopping its seawater intake.
A regional water board should begin the extension at the point where a
desalination owner or operator is put on notice. For desalination
facilities co-located with an OTC facility, that notice should have begun
in May 2010. At the very least, desalination facilities that are
co-located with an OTC facility should be put on notice the date the
Desalination Amendment is adopted, and only be given a maximum
extension of five years past that date. For any facility that becomes an
expanded facility after the five year extension window has elapsed,
regional water boards should only be allowed to provide a one year
extension to comply with the new NPDES Permit.

12.46

Expanded facilities should not be given an additional eight years to
comply with the Desalination Amendment for proposing to use
“alternative technologies.”
The State Water Board should not allow expanded facilities to have
eight years to comply with the Desalination Amendment when they are
proposing to use an “alternative technology.” As discussed above, an
expanded facility can be given an additional five years to comply with
the policy simply for the extension being “in the public interest” –
whatever that means. Additionally, the State Water Board has allowed
project proponents to develop “alternative technologies” from the
preferred technologies in the Amendment. The Amendment requires
these alternative technologies be studied, with a report due to the

Response
Finally, an owner or operator is not legally obligated to upgrade a
facility before regulations are adopted and implemented. Even
though the OTC Policy was adopted in 2010, the OTC Policy did not
include any requirements regarding putting desalination facilities
using the cooling water effluent on notice. The co-location of
desalination facilities and power plants is beneficial because there is
no additional intake-related mortality at the desalination facility if their
source water comes entirely from the cooling water effluent. While
an owner or operator would be wise to design their facility in
anticipation of power plants coming into compliance with the OTC
Policy, they are not obligated to. Furthermore, since the draft
documents of the proposed Desalination Amendment have only
recently been released, and have not been adopted, it is
unreasonable to assume an owner or operator of a desalination
facility should design their facility in anticipation of regulations that
may or may not be adopted.

Note: the draft Amendment was subsequently revised in Change
Sheet #1 to prohibit use of flow augmentation as an alternative brine
discharge technology except in specified circumstances.
This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf). However, to clarify, the years
to meet the various compliance requirements are not additive as the
commenter suggests. Each applies independently. The proposed
Desalination Amendment provision states “up to five years,” but no
longer. Additionally, it was an oversight during the last round of
revisions that the three year timeframe to submit the report was not
reduced along with the duration of studies from 36 months to 12
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Regional Board in three years, to determine whether the technology
reduces marine life mortality to the equivalent of the second best
available technology – screened intakes with augmented flows for
in-plant dilution.
As discussed in our 2014 comment letter, we disagree with the ability to
use an “alternative technology” to meet the inappropriate standard of a
screened open-intake. In the revised Amendment, that alternative
technology will now be allowed for eight years after the facility becomes
expanded. There is nowhere in the record that justifies why an eight
year extension is warranted. While we disagree with a five year
extension for expanded facilities, at least, the facility should be required
to conduct its study during the five year extension.
We oppose the option to use alternative technologies that are only
required to minimize marine life mortality to the level of open-ocean
screens, which as we discuss above, could mean zero reduction of
entrainment for some species and a net reduction of only one percent.
But if the State Water Board continues to allow for alternative
technologies that only meet a sub-par standard, then facilities that
already have their NPDES permit, but will likely be defined as
“expanded” in the future, should be required to begin studies
immediately. An 8-year delay to require any technology for minimizing
marine life mortality cannot constitute the best available technology.

12.47

The State Water Board should require an owner or operator to hire a
neutral third party to conduct any studies regarding feasibility of the best
available site, design, and technology – including both intake and

Response
months. The three year timeframe was assuming a three year study
duration. Chapter III.M.2.d.(2)(d)iii of the proposed Desalination
Amendment was revised as follows:
“Within three years18 months of beginning operation, submit
to the regional water board an empirical study that evaluates
intake and mortality of all forms of marine life* associated with
flow augmentation.* The study must evaluate impacts
caused by augmented intake volume, intake and pump
technology, water conveyance, waste brine* mixing, and
effluent discharge. Unless demonstrated otherwise,
organisms entrained by flow augmentation* are assumed to
have a mortality rate of 100 percent. The study period shall
be at least 12 consecutive months. If the regional water
board requires a study period longer than 12 months, the final
report must be submitted to the regional water board within 6
months of the completion of the empirical study.”
An 18 month timeframe allows an owner or operator 12 months to
conduct the study and an additional 6 months total to prepare the
report. An owner or operator can parse the 6-month time however
they decide. For example, an owner or operator could use 2 months
before the empirical study to prepare for the study, conduct the 12
month study, and then would have four months to submit the final
report regional water board, or an owner or operator plan in advance
and start the study as soon as the facility is operational, conduct the
12 month study, and then would have six months to submit the final
report to the regional water board. The extra 6 months is a
reasonable amount of time for an owner or operator to prepare the
report. The language was further clarified that if the regional water
board requires a study longer than 12 months that the final report
must be submitted to the regional water board within 6 months of the
completion of the study.
Also, please see response to comment 12.45 above.
Disagree with the proposed language change. The State and
Regional Water Boards are capable of determining when something
is beyond their technical expertise or professional judgment. The
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discharge. In the revised Amendment, the State Water Board provides
the regional water boards with the ability to “require an owner or
operator to hire a neutral third party entity to review studies and models
and make recommendations to the regional water board.” Without a
neutral third party to evaluate feasibility studies, how will regional water
boards be able to evaluate project proposals accurately?

Response
intent is that a neutral third party would be required only if needed and
would merely provide information to the Water Boards. Ultimately,
the Water Boards possess the regulatory authority to make feasibility
determinations, Water Code 13142.5(b) determinations, and
establish permit requirements for desalination facilities. Moreover,
delegating these authorities may have unintended consequences.

Desalination proponents are already given a broad definition of
“feasible” to evade using subsurface intakes as the best available
technology. Furthermore, the State Water Board provides proponents
a “second bite at the apple” of arguing subsurface intakes are infeasible
within the best available technology’s feasibility criteria. And now, the
State Water Board is not requiring a neutral third party to evaluate the
feasibility study. There comes a point where project proponents must
be held to a standard, and truly required to show a subsurface intake is
infeasible. Regional water boards do not have the technical expertise
to evaluate whether a feasibility study was done properly and
transparently.
We understand that regional water boards will consult with the State
Water Board regarding the approval of a project, but we question
whether the State Water Board has the technical expertise to determine
whether a feasibility study was properly done. The State Water Board
contracted out several “expert panels” to help guide the Desalination
Amendment. And yet, in numerous instances, the State Water Board
did not hold true to the expert panels’ recommendations on how to
properly minimize marine life mortality, reduce brine impacts, analyze
the true impact from a facility, or how to calculate the mitigation fee.
Throughout the Desalination Amendment process, the State Water
Board has been presented with questionable science.183 Yet rather
than dismiss these questionable studies, the State Water Board has
allowed loopholes and exceptions to accommodate them. Why now
does that State Water Board believe it will reject improperly done
feasibility studies done by the project proponents themselves?
To ensure a more transparent process to determine feasibility under the
Desalination Amendment, we request the State Water Board make the
following change to Chapter M.2.a.1: “The regional water board may
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shall require an owner or operator to hire a neutral third party entity to
review studies and models and make recommendations to the regional
water board.”

Response

12.48

Allowing flow augmentation as an alternative discharge technology is
illegal.

Note: the draft Amendment was subsequently revised in Change
Sheet #1 to prohibit use of flow augmentation as an alternative brine
discharge technology except in specified circumstances.
This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf). Nevertheless, please see
response to comment 12.46 regarding the reduction in the amount of
time allowed to perform the study and submit the report from three
years to 18 months and also response to comment 14.4.

As discussed above, flow augmentation, is illegal and should not be an
allowable technology or practice for discharging brine. As the State
Water Board admits, withdrawing “additional seawater through surface
intakes for the purpose of diluting brine effluent to meet water quality
standards (referred to as “flow augmentation”) can significantly increase
entrainment and impingement.” Moreover, even if a technology can
reduce entrainment through “low turbulence intakes” “[a]dditional
mortality may occur through brine exposure in the mixing process and
through predation in conveyance pipes.”
Experts in the field of brine discharges have found flow augmentation
leads to significant increases in marine life mortality. Studies have
demonstrated that 100 percent of entrained organisms die, and that
entrainment impacts on individual populations and the ecosystem can
be significant. Withdrawing additional source water with traditional
pumps to dilute brine would result in significantly increased marine life
mortality compared to discharging through multiport diffusers.
Flow augmentation with open-ocean intakes does not prevent marine
life mortality at the mixing zone. The State Board acknowledges that
“[o]rganisms entrained in the flow augmented dilution water may
experience turbulence and shearing stress, osmotic stress or shock, or
thermal stress as brine and dilution water are mixed prior to discharge.”
Flow augmentation results in a net loss of marine life mortality, and no
data exists to prove that low-turbulence screw pumps reduce
entrainment. There is nothing to suggest that flow augmentation can
demonstrate equivalent protections as that of dilution with wastewater.
Despite the lack of evidence, the State Water Board is allowing a project
proponent to invest in “alternative technologies” and operate them for
up to three years before demonstrating equivalent protections as
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dilution with wastewater. This is bad public policy, and allows regional
boards to kick the proverbial compliance can down the road.
Regulatory flexibility is important, but perverting regulations to
“accommodate” every project is inappropriate. At some point,
California needs to stand up for its marine environment – and the laws
intended to protect it – by requiring facilities to meet their legal
requirements. Allowing three years to build and then try to
demonstrate compliance with self-assessed studies is unjustifiable.
How will regional boards have the resources or expertise to know
whether the empirical studies were done correctly? The proponent of
low-turbulence pumps has already submitted questionable studies
disputed by industry experts. Does anyone believe a regional board will
require a facility to shut down a water supply facility once it is in the local
portfolio, rip-out their low-turbulence pumps, and install the proper
discharge technologies once they fail to meet the performance
standard? It’s untenable and unworkable from a practical perspective.

Response

In order to prevent flow augmentation from undermining the best
available intake and discharge technologies, we request the State
Board explicitly prohibit flow augmentation under Chapter III.M.2.d.2.
by deleting all of Chapter III.M.2.d.2.(e).
12.49

Proponents of flow augmentation failing to demonstrate equivalent
protections as the preferred discharge technology should not be given
additional opportunities to re-design their system.
Project proponents that install low-turbulence intakes and fail to meet
the required intake and discharge performance standards should not be
allowed to continue operations. Instead, the State Board allows
project proponents that are not meeting the required performance
standards “re-design the flow augmentation system to minimize intake
and mortality of marine life to a level that is comparable with wastewater
dilution or multiport diffusers…” As discussed above, it is already
inappropriate to allow a project proponent to operate for three years
with flow augmentation technology that is assumed to increase marine
life mortality rather than minimizing it. Allowing proponents to
continue using flow augmentation after failing to demonstrate
compliance just perpetuates the impacts to marine life. How many

Note: the draft Amendment was subsequently revised in Change
Sheet #1 to prohibit use of flow augmentation as an alternative brine
discharge technology except in specified circumstances.
This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. The option to re-design the flow augmentation
system was in the July 4, 2014 drafts. The revisions to this section
pertain only to the clarification of all forms of marine life, and to clarify
that the flow augmentation system must be redesigned to meet
comparable levels of intake and mortality as wastewater dilution if
wastewater is available, or multiport diffusers of wastewater is
unavailable. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf). Nevertheless, the last words
of chapter III.M.2.d.2.d.iii are “subject to regional water board
approval.”
This section of the amendment provides flexibility for
instances where an owner or operator can identify the design flaw and
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opportunities does a project proponent get at re-designing their flow
augmentation technology? How many years after a re-design does the
proponent get to prove the new design is in compliance?
In order to minimize the damage of allowing flow augmentation as an
alternative discharge technology, we request the State Water Board
delete the option for project proponents to re-design their lowturbulence intakes after failing to demonstrate such technology meets
the required performance standards. We offer the following revisions to
Chapter M.2.d.2.d.iii.:

Response
easily remedy it. Since the regional water boards are responsible for
protecting beneficial uses of ocean waters it is highly unlikely that
there would be multiple opportunities for re-design if a system is
clearly flawed. Please see response to comment 12.46 regarding
the reduction in the amount of time allowed to perform the study and
submit the report from three years to 18 months. Also, please see
response to comment 14.4.

If the empirical study shows that flow augmentation* is less protective of
marine life than a facility using wastewater dilution or multiport
diffusers,* then the facility must either (1) cease using flow
augmentation* technology and install and use wastewater dilution or
multiport diffusers* to discharge brine waste, or (2) re-design the flow
augmentation system to minimize intake and mortality of marine life to a
level that is comparable with wastewater dilution or multiport diffusers,
subject to regional water board approval.
13.1

The Board should and we believe does recognize desalination as an
important local and regional sustainable water supply and reliability
option in order to improve water supply reliability, to help reduce
reliance on imported water and in the face of climate change, to better
meet future regional and local needs.

Comment noted.

We appreciate the SWRCB staff considering and addressing several of
the water industries’ concerns on key issues in the proposed final draft
regulations. CalDesal supports and would like to express its
appreciation for many of the revisions to the proposed regulations,
including those where water agency studies and research are
recognized.
13.2

We agree with and support the SWRCB establishing a screen slot size
of no greater than 1.0 mm for surface water intakes if subsurface are not
feasible (M.2.d.(1)(c)ii.), which is supported by studies performed by
West Basin MWD and other water agencies. West Basin’s study
demonstrated how slot sizes less the 1.0 mm faced problematic fouling

Comment noted.
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and related operational issues. CalDesal also supports revising the
study period for entrainment mitigation estimates and related studies
from 36 months to 12 months (M.2.(1)(a)). As recognized in staff’s
response to comments in Appendix H, page H-180, a properly designed
one-year study should provide sufficient information. The potential
costs and permitting delay of 36 month studies would have presented a
major barrier to several projects in California.

Response

13.3

Another revision we support is the ability to use “out-of-kind” mitigation
in developing mitigation projects, as it adds flexibility to the proposed
regulations and improves the ability of water agencies to mitigate
marine life impacts. CalDesal is particularly supportive of the inclusion
of the California Environmental Quality Act definition for ‘feasibility’

Comment noted.

13.4

We wish to reiterate that CalDesal is open to a mitigation fee, but we
believe it is critical that the fee have a direct nexus to the potential
impacts of a project and that it should be calculated and applied one
time to cover all marine organism mitigation requirements for a project,
inclusive of all state permitting agencies. Assuming the Board is able to
develop a mitigation fee that CalDesal and other stakeholders can
support, CalDesal submits that each desalination project proponent
should have the option of paying the mitigation fee or building their own
mitigation project or utilizing an existing restoration project. Moreover,
CalDesal is ready to work with the appropriate state agencies to pass
legislation to set up the mechanics for the mitigation fee.

Comment noted.

13.5

CalDesal supports the protection of larval, juvenile, and adult stages of
marine life through the use of marine protective technologies (e.g.,
wedge wire screens) to avoid impingement and minimize entrainment
losses. Project applicants should be credited more than just one
percent for using such marine protective technologies when calculating
Empirical Transport Model (ETM) for mitigation purposes since the ETM
methodology assumes open intakes. Industry experts working for
West Basin Municipal Water District believe the credit should be much
larger, around 50%, by applying a 1.00mm wedge wire screen. When
comparing the ETM/APF analysis of a large open pipe compared to a
wedge wire screen with a 1.00mm opening the 1% credit does not take
into account all of the juvenile and reproductive adult marine life that will

The mitigation credit for a 1.0 mm screen should be no more than one
percent. Please see responses to comments 7.24 in this document
and 18.8 and 29.2 in Appendix H of the Staff Report with SED for
more information including why an owner or operator should not be
allowed to calculate their own mitigation credit.
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be protected. The 1% that is cited from the Intake Expert Panel report is
only referencing 1% of larvae being protected with the screen, but does
not take into account all of the juvenile and adult organisms that will be
100% protected.. Therefore, CalDesal joins West Basin recommending
a larger ETM/APF credit of 50% to account for the protection of juvenile
and adult organisms that are being 100% protected and not being
accounted for in the ETM calculation.

Response

13.6

The proposed final Amendment also provides that brine discharges
from desalination facilities shall not exceed 2.0 parts per thousand (ppt)
above the “Natural Background Salinity.” Natural background salinity
is defined as the 20-year mean monthly salinity at the project location.
Given that the natural background salinity can and does fluctuate, the
definition of Natural Background Salinity should be modified to account
for this natural salinity range.

The definition of Natural Background Salinity does account for
seasonal variation in salinity. Please see response to comment 2.4.

To address this problem, CalDesal recommends that the proposed final
Amendment be revised such that the Natural Background Salinity is
defined as the 20-year mean monthly salinity at the project location
unless the actual salinity measured at the facility intake, absent any
influence from the discharge, is greater than the 20 year mean monthly
salinity, in which case, the Natural Background Salinity shall be the
actual salinity measured at the intake, absent any influence from the
discharge.
14.1

Interest in seawater desalination has increased recently with the current
statewide drought, and although desalination is generally not
considered as providing an immediate response to the current drought,
it may play a more significant role in the state's long-term water supply
portfolio. The proposed desalination amendment therefore has an
important role to play in both helping to establish an appropriate role for
desalination in coastal water supplies and to ensure that it is done in an
environmentally sustainable manner that protects the full range of
coastal resources important to California.

Agree. Seawater desalination may increasingly become an
important water supply option in coastal water areas. It is important
that desalination is done in an environmentally sustainable manner
that protects the full range of coastal resources important to
California.

14.2

The proposed amendments (hereafter referred to as the "desalination
policy" or "policy") are based primarily on the requirements of
Porter-Cologne Act Section 13142.5(b), which states:

Comment noted and the support for these issues is appreciated.
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Response

For each new or expanded coastal powerplant or other industrial
installation using seawater for cooling, heating, or industrial processing,
the best available site, design, technology, and mitigation measures
feasible shall be used to minimize the intake and mortality of all forms of
marine life.
We are largely in support of the proposed amendments, though we do
have several concerns and recommended changes, as detailed below.
Our comments are primarily meant to allow the proposed amendments
to be consistent with, and to complement, other relevant policies and
requirements, particular the California Coastal Act and its
accompanying regulations.
Areas of support:
We generally support the following components of the proposed policy
as being largely consistent with Coastal Act requirements and the
Coastal Commission's practice in reviewing desalination projects. Our
areas of support include the following:
Regarding intakes • Preference for subsurface intakes: We concur with the policy's
conclusion that subsurface intakes are the preferred alternative
and that surface intakes are to be permitted only where
subsurface intakes are determined to be infeasible. This
approach is consistent with the requirement of Porter-Cologne
Act Section 13142.5(b) to use all feasible means to minimize
the intake and mortality of marine life and is also consistent with
the approach the Coastal Commission has taken to implement
Coastal Act Section 30231, which requires that the adverse
effects of entrainment be minimized to the extent feasible. As
noted below, however, we have concerns about how the policy
addresses certain components of determining feasibility.
•

Requirement for screens on open intakes: We concur with the
policy's requirement to screen surface intakes. From the data
presented in the Staff Environmental Document ("SED"), we
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recognize that screens are not likely to reduce the overall
entrainment rate as much as initial studies suggested;
however, they continue to have a necessary role in helping to
"minimize the intake and mortality of marine life."

Response

Regarding mitigation • Full mitigation: We concur with the policy generally requiring full
mitigation for all marine life mortality resulting from desalination
facility construction and operation. We also recognize that, in
some cases, construction-related effects are temporary and the
affected habitat is restored naturally.
•

Using the Empirical Transport Model (ETM) and Area of
Production Foregone (APF) to determine the type and extent of
a facility's adverse effects on marine life: We concur with the
use of ETM and APF to identify marine life impacts and to
determine the type and extent of necessary mitigation.

•

Using a 95% certainty level: We concur with the policy's use of
the 95% certainty level to establish the amount of mitigation
needed. This is particularly important given that the policy
would require mitigation only at a 1:1 ratio or lower (i.e., to as
low as 1 acre of mitigation for every 10 acres of APF). The
95% certainty level will provide the necessary high degree of
confidence that the required mitigation will adequately
compensate for the expected losses.

•

Acceptable methods of mitigation: We concur with the policy
allowing two main options for compensatory mitigation- either
creation, restoration, or expansion projects in certain types of
habitat that include appropriate performance standards,
monitoring requirements, financial assurance measures, and
other standard mitigation components, or full payment to an
approved agency to implement these same types of mitigation
projects. However, we have a strong preference for the first
approach and several concerns about the latter. As we noted
in our previous comments from August 2014, there is currently
no mechanism available to ensure that the payment option
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provides the accountability needed to ensure that a permit
condition requiring a particular mitigation outcome is actually
implemented, or that any shortcomings in the implementation
can be corrected. For example, if a facility operator pays a fee
to a public agency to implement a project that is not completed
or is unsuccessful, it is not clear who would hold the
responsibility to complete the project successfully. We also
understand there are currently no agencies able to implement
this second mitigation option, and therefore expect these
concerns to be addressed through interagency collaboration
before this mitigation option is available. We would be happy
to work with the Board, other agencies, and stakeholders to
develop the appropriate mechanisms to allow this mitigation
option.

Response

Regarding discharges  Requiring a protective discharge salinity limit: We concur with
the policy's proposed discharge limit of no more than a two
parts per thousand salinity increase compared to natural
background levels. The data and studies cited in the SED
suggest this limit would be adequately protective of marine
species.


14.3

Requiring a limited Zone of Initial Dilution (ZID): We concur with
the ZID being limited to no more than 100 meters from the point
of discharge. This appears to be both reasonable and
achievable, particularly when combined with the preferred
methods of a facility discharging with a combined wastewater
discharge or using diffusers.

The policy should include required interagency coordination and a
required or recommended order for permit review.
We appreciate that the policy includes several references to the need
for coordination and consultation among the Regional Boards and
involved agencies; however, as currently proposed, it does not ensure
that the necessary level of coordination will occur or that permit review
will be done in an efficient and comprehensive manner. State agencies

There is a need for interagency collaboration and coordination during
the development, permitting, and ongoing regulation of desalination
facilities. The State Water Board staff is an active participant in the
Seawater Desalination State Interagency Working Group (IAWG).
One of the three project goals of the proposed desalination
Amendment is to promote interagency collaboration for siting, design,
and permitting of desalination facilities and assist the Water Boards in
regulating such facilities. At this time, including additional language
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and stakeholders have long recommended implementation of a
coordinated permit review process, and including a coordination
requirement in the policy is particularly important given the shared
jurisdiction of the Regional Boards, Coastal Commission, State Lands
Commission, local jurisdictions, and others over particular aspects of
seawater desalination. For example, the Coastal Commission's review
determines a project's consistency with Coastal Act policies on marine
life protection, placing fill in coastal waters, and others. It also often
includes determining a project's conformity with a Local Coastal
Program, which usually establishes requirements related to land use,
zoning, or similar provisions that are not considered in the review
conducted by the Regional Boards or State Lands Commission.

Response
in the proposed Desalination Amendment outlining the details of
permit coordination or a comprehensive coordination plan would be
premature since the agencies have not yet come together to develop
the details of such coordination. Developing a Memorandum of
Agreement among the involved agencies would provide a mechanism
that allows for efficient and comprehensive coordination of permitting
and regulating seawater desalination facilities.

We recommend the policy include additional guidance regarding the
type and level of coordination required and that it include a
recommended order of review and permitting. Although the standard
review process will vary to some degree by a facility's design or
location, the following order generally lays out a review path that results
in an applicant addressing each of the involved agencies' requirements
in a coordinated and comprehensive manner:
1)
2)
3)
4)

Conduct required environmental review (CEQA and/or NEPA).
Obtain local permits and landowner approvals.
Obtain Coastal Commission approval.
Obtain Waste Discharge Permit/NPDES Permit from Regional
Boards.

We understand from Board staff that the necessary level of coordination
might be addressed instead through development of a Memorandum of
Agreement among the involved agencies. While we support
development of such an agreement, we also recommend the policy
more strongly address the need for interagency coordination. We
recommend the policy acknowledge the role of the state's Seawater
Desalination State Interagency Working Group (IAWG), which includes
representation from involved state agencies and provides an
appropriate forum for the required or recommended coordination.
Requiring or recommending that coordination occur through this group
would provide a mechanism in the policy that allows for efficient and
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comprehensive coordination.

Response

14.4

The policy should not allow the use of flow augmentation from surface
intakes.

Note: the draft Amendment was subsequently revised in Change
Sheet #1 to prohibit use of flow augmentation as an alternative brine
discharge technology except in specified circumstances, as
described more specifically below.

We recommend the policy not allow for flow augmentation from surface
intakes. We have four main areas of concern about this aspect of the
proposed policy, as described below:
a) Inconsistency with Water Code Section 13142.5(b). Section
13142.5(b) requires facilities to use the best feasible measures
available to "minimize the intake and mortality" of marine life.
However, flow augmentation, by definition, results in an increase in the
intake and mortality of marine life. Because entrainment levels are
directly correlated to intake volumes, the higher the intake volume of a
given intake, the higher its entrainment levels. Drawing in additional
water solely for flow augmentation represents an increase in intake and
mortality that goes against the language of this Water Code section.
This would be the case even if flow augmentation resulted in something
less than 100% mortality. As an example, if source water contained
one organism per gallon, a facility pulling in 50 mgd for processing
would entrain 50 million organisms per day. If that facility pulled in an
additional 20 mgd for flow augmentation and that additional flow
resulted in only 50% mortality, the facility would still increase its
entrainment by 10 million organisms per day. Only in the highly
unlikely event that flow augmentation could be accomplished with zero
percent mortality would this not be the case. Accordingly, allowing flow
augmentation from an open intake is not consistent with a provision of
the Water Code that requires minimization of intake and mortality.
b) The policy's proposed basis for allowing flow augmentation
is entirely speculative. The amendment would allow a facility
operator to submit data and studies to show that flow augmentation is
as protective of marine life as combining a discharge with wastewater or
discharging through diffusers. This contention that flow
augmentation can result in less than 100% mortality- has been around
for more than a decade. However, and as stated in the SED and the

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf) and the Staff Report with SED.
Nevertheless, regarding the statement that the policy proposes an
inappropriate standard to measure the effectiveness of flow
augmentation, chapter III.M.2.d.(2)(c) states,
“Brine* disposal technologies other than wastewater dilution
and multiport diffusers,* such as flow augmentation,* may be
used if an owner or operator owner or operator can
demonstrate to the regional water board that the technology
provides a comparable level of intake and mortality of all
forms of marine life* as wastewater dilution if wastewater is
available, or multiport diffusers if wastewater is unavailable.”
This sets the standard consistent with Water Code section 13142.5(b)
language. The last sentence of the paragraph was revised as
follows to make the standard consistent with the statutory language:
“When determining the level of protection provided by intake
and mortality associated with a brine* disposal technology or
combination of technologies, the regional water board shall
require the owner or operator to use empirical studies or
modeling to…”
Currently, flow augmentation is being proposed for use at one
location, the conditionally permitted Carlsbad Desalination Project.
The owner or operator has asserted that its proposed flow
augmentation system is the environmentally preferred option.
However, to date, there are no studies or data to support that flow
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Response to Comments, there are no data to support this contention
and no accepted studies showing this to be the case. The few
available data and studies conducted thus far primarily apply to
laboratory settings or to inland riverine or lake settings, not the marine
environment.
This lack of studies and conclusive data appears to be due largely to the
difficulty of conducting such a study in the marine environment A
definitive study would have to include identifying and counting
organisms as they enter an intake, as they pass through an intake
system (where they may be subject to predation within the conveyance
pipes), as they are subjected to high salinity levels where the
augmentation flows combine with a facility discharge, and as they are
discharged out the end of an outfall and beyond to determine
comparative survivorship in the receiving waters. Not only would it be
difficult to implement such a study, it would also be difficult for the study
to determine what particular components of the intake/discharge
system were responsible for mortality and which of those components
should be modified to improve survivorship.
Further, and as noted in the SED and Response to Comments, not only
are there no accepted studies, there are no technologies that have been
proven to reduce the mortality of organisms entrained in a seawater
intake. While some methods have been proposed - e.g., low velocity
pumps, low turbulence intake pipes, etc.- the studies and tests needed
to determine whether those methods might reduce intake mortality in
California's marine environment have not yet started and may take
many years to provide conclusive results. We therefore recommend
the policy not allow for flow augmentation from surface intakes unless
and until there are studies proposed and implemented that can provide
the necessary levels of certainty and until there are proven methods
that might be applied to provide a particular level of survivorship. Once
those occur, the policy can be amended as needed.
c) The policy proposes an inappropriate standard to measure
the effectiveness of flow augmentation. The policy would require a
Regional Board to consider whether a study shows that flow
augmentation is "less protective" of marine life, compared to

Response
augmentation provides a comparable level of intake and mortality of
all forms of marine life as multiport diffusers. Therefore, an owner or
operator must first estimate through modeling and other available
studies that flow augmentation provides a comparable level of intake
and mortality of all forms of marine life as multiport diffusers before
the regional water board approves the NPDES permit. If approved,
an owner or operator would then empirically demonstrate the
equivalent intake and mortality of marine life per chapter
III.M.2.d.(2)(d)iii. Chapter III.M.2.d.(2)(d)iv of the proposed
Desalination Amendment includes provisions for if the empirical
studies show the flow augmentation system does not result in
equivalent intake and mortality of all forms of marine life. Please see
response to comment 12.46 regarding the reduction in the amount of
time allowed to perform the study and submit the report from three
years to 18 months.
Regarding contention d), while the State Water Board seeks to
coordinate with and consider the findings of other agencies, an
identical set of measures satisfying all regulatory agencies with
varying authorities is not within the power of any single agency. The
State Water Board lacks authority to establish any framework that
directs other agency action, and does not propose deferring to other
agencies’ determinations that may not constitute best available site,
design, technology and mitigation measures as set forth in the
statutory directive.
Each agency (e.g. lead agency for CEQA, Coastal Commission) is
responsible for implementing requirements based on their individual
authorities. The proposed Desalination Amendment encourages
interagency collaboration and the Water Boards will consider findings
made by other agencies when making their determinations. However,
the determinations made by the regional water boards must be
consistent with their authorities. Requiring the regional water boards
to make their findings consistent with other agencies could constitute
an unacceptable delegation of authority to other agencies with
different mandates. Unless otherwise directed, the State and regional
water boards may not defer to other agencies in requiring protection
of beneficial uses of waters of the state. In context of mitigation,
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wastewater dilution or multiport diffusers. Pursuant to Section
13142.5(b), the correct standard should be whether flow augmentation
"minimizes the intake and mortality" of marine life as compared to those
other methods. While "less protective" may be a suitable standard to
compare wastewater dilution with diffusers, it is not an appropriate
standard to apply to flow augmentation. The two other methods are
solely discharge-related, whereas flow augmentation and its effects are
primarily intake-related and result from an intake's site, design, and
technologies, which are the subject of Section 13142.5(b) and its
requirement to minimize the intake and mortality of marine life.
d) The policy's mechanism to allow flow augmentation from
surface intakes would create inconsistencies among regulatory
requirements. The policy would allow a facility operator to use flow
augmentation for up to three years while developing and implementing
a study to characterize the resulting intake and mortality. At the end of
that period, the Regional Board would determine the resulting level of
mortality and determine what facility changes or compensatory
mitigation measures might be required.
This approach would create at least two inconsistencies with applicable
requirements of CEQA and the Coastal Act. Pursuant to CEQA
requirements, the mitigation needed to address a recognized impact
must be identified during environmental and permit review, not put off
until later. A lead or responsible agency cannot issue a permit with a
requirement that the permittee come back later for consideration of
what mitigation measures or compensatory mitigation may be needed.
The proposed desalination policy would allow just that issuance of a
permit with up to three years of operation before making a
determination of the impacts of the operations or what mitigation might
be required. Additionally, it is unclear from the proposed policy how
long a permittee would have to implement the necessary mitigation, so
actual mitigation might not start until long after the adverse effects that
require mitigating have already impacted the environment.
This component of the proposed policy is also inconsistent with coastal
development permitting requirements, as the Coastal Commission
cannot approve a permit with unknown adverse environmental impacts

Response
each agency is responsible for requiring mitigation for impacts that
are under their jurisdiction.
A new or expanded seawater desalination facility is required to fully
mitigate for mortality of marine life. Therefore, mitigation must occur
throughout the operational lifetime of the facility. Ideally a mitigation
project would be functional as a facility commences operation.
However, if this is not feasible, then a facility would extend the
maintenance of the mitigation project beyond the point when a facility
is decommissioned to make up for the time when a facility was
operating but not mitigating for impacts.
Change Sheet #1, circulated May 1, 2015, revised chapter
III.M.2.d.(2)(d) to prohibit flow augmentation unless the facility (1)
uses subsurface intakes, or (2) has a conditional Water Code
13142.5(b) determination and is over 80 percent constructed one the
Desalination Amendment becomes effective. The only facility, to our
knowledge, that meets the description in chapter III.M.2.d.(2)(d)ii is
the Carlsbad Desalination facility. The exception for the prohibition
on using flow augmentation with surface water intakes is conditional.
In order for the Carlsbad Desalination facility to be approved to use
flow augmentation with surface water intakes, they must conduct
studies that demonstrate that flow augmentation system using
surface water intakes provides comparable intake and mortality of all
forms of marine life as the preferred brine discharge technologies.
The Carlsbad Desalination facility was issued a conditional Water
Code 13142.5(b) determination based on the operating conditions
where the facility is co-located with the Encina powerplant and using
Encina’s effluent as the desalination facility’s influent. The conditional
approval will be re-evaluated once the Encina powerplant eventually
shuts down. Poseidon is trying to design the facility for the future,
and they believe that they can show that a flow augmentation system
using surface water intakes results in a comparable level of intake
and mortality of all forms of marine life as the preferred brine
discharge technologies identified in the amendment.
However, since flow augmentation using surface water intakes is not
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or where the determination of required mitigation is deferred until after
approval of the permit, much less for several years after adverse
impacts have occurred.

Response
a conventional technology or method to dilute brine, the system has
not yet been well studied. At this point in time, we are not aware of
others proposing to use this type of system and due to the lack of
data, we are not yet convinced this is an appropriate approach to
include for any other future new or expanded facilities.
In addition to the use of flow augmentation using surface water
intakes, the Desalination Amendment would also allow a potential
exception to the standard brine mixing zone, but again, would only
apply a facility that has received a conditional 13142.5(b)
determination and is over 80 percent constructed, which again, to our
knowledge, would be limited to the Carlsbad Desalination facility.
The discharger must conduct studies to demonstrate an alternative
brine mixing zone, which may not exceed 200 meters from the single
discharge point, in combination with the flow augmentation system,
provides comparable intake and mortality as the preferred
technologies.
All other facilities will be using the preferred discharge technologies of
either commingling or diffusers, and will be required to have a
standard brine mixing zone, of no more than 100 meters from each
discharge point. The 100 meter distance comes from an expert
review panel finding.
The approval of both exceptions will be based on the results from a
comparative analysis of the total mortality at the flow augmentation
system using surface water intakes with an alternative brine mixing
zone, and commingling with a standard brine mixing zone, if
commingling is available, or multiport diffusers with the standard brine
mixing zone, if commingling is not available. It has been indicated that
commingling is not an available brine discharge method for the
Carlsbad facility, so the comparative analysis would be between flow
augmentation with an alternative brine mixing zone and diffusers and
a standard brine mixing zone.
The comparative analysis would estimate mortality associated with
intake-related entrainment, through-system osmotic stress,
turbulence from water conveyance and mixing, osmotic stress in the
brine mixing zone, turbulence and shearing at the discharge, the size
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Response
of the brine mixing zone, and any other potential sources of marine
life mortality, and would then estimate and compare the total mortality
for each system.
In order for the Carlsbad Desalination project to be granted the
exceptions, the study must show that the mortality associated with the
flow augmentation system and the larger alternative brine mixing
zone results in comparative intake and mortality of all forms of marine
life as diffusers and the standard brine mixing zone. If the flow
augmentation method proposed at the Poseidon Carlsbad facility is
shown to be equally protective as the preferred technologies, and
others want to use it, staff may propose amending the Ocean Plan in
the future to accommodate for the new information.
In addition to the previously discussed revisions in chapter
III.M.2.d.(2)(d), sections chapter III.M.2.d.(2)(d)iii and iv were moved
into chapter III.M.2.d.(2)(c)iv and v, respectively . This was an
oversight in previous versions of the draft. Chapter III.M.2.d.(2)(c)iv
requires a study that evaluates intake and mortality of all forms of
marine life associated with an alternative brine discharge technology.
This section of the amendment is more appropriately applied to any
proposed alternative brine discharge technology rather than just flow
augmentation using surface water intakes. Correspondingly,
chapter III.M.2.d.(2)(c)v is also more appropriately applied to any
alternative brine discharge technology since chapter III.M.2.d.(2)(c)v
requires that if the empirical study shows the alternative technology
results in more intake and mortality of all forms of marine life, the
facility must cease using the alternative technology or modify the
system to provide comparable intake and mortality.

14.5

In regard to flow augmentation, you may know that the Coastal
Commission and Poseidon Water have convened an independent
expert panel to characterize the feasibility of different subsurface intake
alternatives for Poseidon's proposed facility in Huntington Beach. As
part of that review, we have asked the panel to evaluate alternative
intakes both with and without Poseidon's proposed flow augmentatione.g., at Poseidon's proposed 127 mgd intake volume, which includes
about 27 mgd for flow augmentation as well as a 100 mgd volume that

Comment noted.
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does not include flow augmentation. This review may result in
substantial improvement of the project's ability to minimize the intake
and mortality of marine life and may also result in significant cost
reductions.

Response

Based on the above, we therefore recommend the policy not allow flow
augmentation from surface intakes as an acceptable component of a
desalination facility.
14.6

The policy should not yet allow mitigation through Marine
Protected Area modifications.
The policy would allow compensatory mitigation in the form of
expansion, restoration, or creation of Marine Protected Areas.
Although this approach might, at some point, represent appropriate
mitigation for the adverse effects of a desalination facility, it currently
cannot be implemented. For example, there are currently no methods
available for translating ETM/APF calculations into MPA improvements,
and no mechanisms to identify the performance standards, contingency
measures, financial assurances, or other standard mitigation
requirements using this mitigation approach. Additionally, there is little
certainty provided using this process, as developing or modifying an
MPA requires extensive public involvement and outreach that would
likely result in significant changes to a particular mitigation proposal,
thereby reducing the certainty that it would provide the expected type
and level of necessary mitigation. We therefore recommend the policy
not provide for this type of mitigation until the involved agencies and
stakeholders develop the methods and mechanisms needed to ensure
that this approach can provide the necessary level of mitigation. At
that point, the policy could be amended as necessary, and we would be
happy to coordinate with the Board and other agencies and
stakeholders to develop both the necessary mechanisms and policy
amendments.

Comment noted and appreciated. However, there are other sections
in the proposed Desalination Amendment that may not be
implemented immediately, if adopted, but were included in
anticipation of the future. For example, the proposed Desalination
Amendment includes Mitigation Option 2 that would allow an owner or
operator to pay into an in-lieu fee program. However, at this time, no
such program exists, but there has been an ongoing discussion of
developing one in the future. It is unlikely a MPA would be restored,
but the expansion or creation of a MPA would be beneficial to
California’s MPA network and could potentially serve as mitigation for
impacts associated with desalination facilities. Even though there
may be issues to resolve before expansion or creation of a MPA could
be used as a mitigation option (e.g., developing methods for
translating ETM/APF calculations into MPA improvements/
expansions), these issues may be resolved in the future and this
could be an opportunity to support California’s MPAs. Additionally, if
an owner or operator decides to mitigate by expanding or creating a
MPA, it would still be required to demonstrate to the regional water
board that the project fully mitigates for all marine life mortality
associated with the desalination facility.

14.7

The policy should acknowledge that the assessment of the
economic feasibility of a proposed project requires consideration
of factors that are beyond the scope of the policy.
We understand and concur with the policy's inclusion of the CEQA
definition of feasibility, which is the same as the Coastal Act definition.

Note: the draft Amendment was revised in Change Sheet #1 to
address economic infeasibility, as described more specifically below.
Determining the economic feasibility of the best available site, design,
technology, and mitigation measures will be an important part of the
overall Water Code section 13142.5(b) determination, although it is
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However, we recommend the policy acknowledge that assessment of
economic feasibility requires consideration of factors that are outside of
the scope of policy. As described below, the Boards and other
involved agencies will need to evaluate factors other than those within
the purview of the policy as part of any economic feasibility
determination.
The policy establishes guidance as to how the Boards are to evaluate
the feasibility of alternative intake and discharge methods e.g., consider
different sites, designs, technologies, etc., for their technical feasibility,
economic feasibility, etc. The policy requires consideration of a
project's life cycle costs, which will allow a Board to develop a common
"currency" among alternatives- for instance, a comparison of the costs
per acre-foot of water produced from each alternative. It appears that
the policy assumes that the result will allow the Board to determine
whether a more expensive alternative is economically feasible or
infeasible, but it would not.
The comparative costs of different alternatives have very little to do with
determining their economic feasibility. The economic feasibility of a
particular water project or alternative is based primarily on its role in the
local or regional water supply portfolio and on how it will affect water
rates in that area, both of which are outside of the policy's purview.
The two examples provided in the comment letter show how the cost
per acre-foot of a particular facility or alternative have little to do with its
economic feasibility [SEE COMMENT LETTER EXAMPLES]
These examples illustrate that significantly higher costs per acre-foot
among different water sources, or among alternative versions of a
proposed desalination facility do not determine whether the more
expensive ones are economically feasible or infeasible. It is far more
important to consider the effects of a project's costs on the overall
average portfolio costs and on an area's water rates, both of which are
outside the purview of the Boards.
We recommend the policy provide additional direction on this issue.
For example, the policy states that the Boards "may evaluate other site-

Response
not the only aspect of determining feasibility. At this time, including
additional policy guidance requiring a more comprehensive economic
evaluation would be premature. Since economic feasibility will be
determined on a project-specific basis and the effects of a project's
costs on the overall average portfolio costs and on an area's water
rates are outside the purview of the Boards, including language in the
proposed Desalination Amendment would not be appropriate.
However, the issue is an important one. The Water Boards look
forward to working with the other agencies involved in the project level
CEQA for new and expanded desalination facilities, but ultimately
must rely on the other agencies to address issues that are within their
respective jurisdictions and not within the Water Boards’.
However, in order to address the issue of cost and feasibility, chapter
III.M.2.d.(1) was revised to include the following language;
“Subsurface intakes* shall not be determined to be
economically infeasible solely because subsurface intakes*
may be more expensive than surface intakes. Subsurface
intakes* may be determined to be economically infeasible if
the additional costs or lost profitability associated with
subsurface intakes,* as compared to surface intakes, would
render the desalination facility* not economically viable.”
This addition is based on the case law interpreting “feasibility” under
CEQA, and does not creating a new definition of feasible, but is
appropriate to provide more specificity regarding determinations of
economic feasibility.
Language was also added in chapter III.M.2.d.(1)(a)ii that,
“If the regional water board determines that subsurface
intakes* are not feasible* for the proposed intake design
capacity, it shall determine whether subsurface intakes* are
feasible* for a reasonable range of alternative intake design
capacities.”
This was added to help inform the decision where the regional water
board may find that a combination of subsurface and surface intakes
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and facility-specific factors," but we recommend it include specific
guidance directing the Boards to consider a more comprehensive set of
considerations when characterizing a project's economic feasibility,
including the effects of a project and its alternatives on average portfolio
costs and water rates, on the role of potentially higher rates in providing
a "local reliability premium," etc. We expect that additional policy
guidance requiring a more comprehensive evaluation will better
characterize the economic feasibility of projects and their alternatives.
The policy's "needs" test should be based on a more detailed
description of expected reliance on a proposed desalination
facility.
The policy's Section M.2.b.(l) includes as part of its site considerations a
"needs" test, which would require that the identified need for water to be
provided by a proposed desalination facility be consistent with any of
several plans, including a county general plan, an integrated water
resource management plan, or an urban water management plan. We
concur with the concept of the proposed changes to base an identified
need for desalinated water on a focused group of documents.
However, most of these plans are very general in nature and express no
more than general support for desalination or for local water sourcesfor example, they often identify a target volume for future local water
supplies or from local reliability projects, such as groundwater,
seawater desalination, conservation, etc. However, they do not
provide an adequate level of detail to determine whether a particular
proposed desalination facility is consistent with identified local or
regional water needs.

Response
is the best feasible alternative to minimize intake and mortality of
marine life, and it will help provide them with the information they
need to make that decision.
Further, “and still meet regional need for water as described in
chapter III.M.2.b.(2)” was added to make it clear that the regional
water board can require subsurface intakes to the extent feasible, but
should defer to the local or regional water agencies’ identification of
their water needs for the entire project.
Comment noted. Chapter III.M.2.b.(2) of the proposed Desalination
Amendment was revised to,
“Consider whether the identified need for desalinated* water
is consistent with an applicable adopted county general
plans, integrated regional water management plans, or urban
water management plans, or if no urban water management
plan is available, other water planning documents such as a
county general plan or integrated regional water
management plan if these plans are unavailable.”
Urban water management planning documents are best suited to
identify the need for desalinated water. However, urban water
management planning documents are not available in all areas, which
is why the proposed revision will allow flexibility for the regional water
boards to accept other water planning documents to demonstrate
need if an urban water management plan is unavailable. Ideally, the
other water planning documents would be specific enough to identify
the need for desalinated water and would have undergone a public
process.

We recommend instead that this list be further focused to require that
the identified need be consistent with the projects and amounts of water
identified in a current Urban Water Management Plan (UWMP)
pursuant to Section 10631(h). This section of the Water Code requires
that UWMPs identify the specific projects and water volumes that water
districts expect to rely on to serve an area's water needs under normal,
dry, and multiple dry years for the upcoming twenty years of projected
water demands. This section of a UWMP usually describes the
planning and budget needed to allow those projects to become part of

J-153

Appendix J
ID #

Response to Public Comments Received by April 9, 2015 with Conforming Changes

Comment Summary
the local water portfolio, and the degree of forethought and planning
needed to develop these projections provides a far more appropriate
basis for the desalination policy's needs test than the general
statements contained in the other planning documents. Additionally,
incorporating a desalination facility into an area's water portfolio
generally requires a great deal of up front design and planning related to
system hydraulics, chemical compatibility of different water sources,
etc.

Response

The projects identified in a UWMP pursuant to this section of the Water
Code reflect a degree of commitment, planning, and engineering by a
water district that Regional Boards can rely upon with greater certainty
as compared to proposed project descriptions in the other more general
planning documents listed above. Further, because UWMPs are
updated every five years, they reflect a water district's relatively current
design and planning considerations.
We therefore recommend that Section M.2.b.(l) of the amendment be
further modified as follows:
"Consider whether the identified regional need for desalinated*
water identified is consistent with the Section 10631(h)
provisions of an applicable adopted general or coordinated plan
for the development, utilization or conservation of the water
resources of the state, such as a county general plans, an
integrated regional water management plans, or an urban
water management plans, or other water planning documents if
these plans are unavailable or equivalent planning document if
an urban water management plan is not available."
14.9

Additionally, and as an example of the coordination necessary in
reviewing proposed desalination facilities, most coastal projects will be
subject to Local Coastal Program ("LCP") requirements that address
expected levels of development, the need to support coastal-dependent
uses, coastal-related uses, visitor-serving uses, and other
considerations. The policy need not reference LCPs in the above
section, but, as noted previously, should acknowledge the need for
interagency coordination for these projects.

Comment noted. Please see response to comment 14.3.
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15.1

Wedge Wire Screen Entrainment Credit (1%)

Please see responses to comments 7.24 in this document and 18.8
and 29.2 in Appendix H of the Staff Report with SED for more
information regarding the one percent mitigation credit for a screened
surface intake.

West Basin appreciates the extent of study and investigation that has
already been performed to date by the Staff and the Expert Panel on
wedge wire screen and appreciate that screens are deemed the best
available technology after subsurface intakes. We have been studying
wedge wire screens for 4 years and have completed very intensive and
exploratory testing on the entrainment effectiveness of the screens.
West Basin feels the 1% entrainment credit for applying a 1.00mm
wedge wire screen is far too low being that the ETM/APF entrainment
analysis assumes a large, unscreened open pipe intake with no marine
protection to calculate the entrainment impact from a desalination plant.
It appears the 1% credit only may only account for the absolute levels of
entrainment reduction to fish larvae and not the actual effects on the
populations.

Comment noted regarding the inclusion of the optional additional
language. The State Water Board members will discuss and
deliberate as to whether or not to include the optional additional
th
mitigation language at the May 5 , 2015 board meeting. If the
optional additional language is included, the mitigation assessment
method proposed by West Basin would need to be further developed,
peer reviewed by a neutral third party expert review panel, and then
approved by the regional water board in consultation with the State
Water Board staff.

West Basin has consulted with industry experts and believes the credit
should be much larger, around 50%, for a 1.00mm wedge wire screen.
When comparing the ETM/APF analysis of a large open pipe compared
to a wedge wire screen with a 1.00mm opening the
1% credit does not take into account the protection of larger larvae that
have greater chance of surviving to become adult fish. Basically, the
1.0% value ignores the fact that there are different age larvae in the
population subject to entrainment. West Basin recommends that the
Amendment allow for a demonstration of the credit for use of 1.00mm
wedge wire screens since the actual credit will be subject to the species
of fish larvae subject to entrainment at a site. Currently, there are no
existing studies proving the biological level of significance of the
organisms not accounted for in the ETM calculation (i.e. holoplankton,
diatoms, etc.) is the same as a juvenile or reproductive adult species.
While no studies exist West Basin has received an expert opinion from
Tenera, expert marine biologists, who state the impacts from entraining
smaller species not identified in the ETM are not the same, and less,
than the impacts of entraining a juvenile or reproductive adult species.
West Basin also agrees with the new optional language inserted
allowing project proponents to utilize other assessments for determining
entrainment impacts. CODAR and travel times have been used in
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existing reports to calculate time of travel for larvae and West Basin
would like to utilize this method to determine the habitats that would be
impacted by a proposed desalination plant based on the head capsule
size data. This data would be utilized to show which habitats are
capable of producing larvae that would travel, by current, to the location
of the proposed desalination intake and be too large (i.e. head capsule
size above 1.00mm) to entrain. See Shanks, A. L. 2009. Pelagic larval
duration and dispersal distance revisited. Biological Bulletin
216:373-385, and Siegel, D. A., B. P. Kinlan, B. Gaylord, and S. D.
Gaines. 2003. Lagrangian descriptions of marine larval dispersion.
Marine Ecology Progress Series 260:83-96.

Response

West Basin's recommendation for Board consideration:
a) Project proponents who utilize a 1.00 mm wedge wire screen
should be able to provide data in support of a site-specific credit
for a project to account for the protection of juvenile and adult
marine life that is not accounted for in the existing ETM/APF
calculation.
b) Continue to allow optional entrainment impact calculations by a
peer reviewed expert panel as stated in 2.e.1.a.
15.2

Clarification of Diffuser Impacts
West Basin agrees with the Board's recommendation to utilize brine
diffusers to minimize discharge impacts to local marine life. In the draft
amendments it's not clear how to calculate the salinity based
operational marine life impacts from the brine within the area of the
discharge that exceeds 2.0 parts per thousand over ambient salinity.
There is also discussion about the operational impacts due to shearing,
yet how to calculate and quantify the total shearing impact due is
unclear. West Basin would appreciate some guidance on how to
calculate operational impacts due to shearing and impacts within the
volume of water with salinity above 2.0ppt over ambient. These two
points reflect the policy currently outlined in section 2.E.1.b.

This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf) and the Staff Report with SED.
However, methods for estimating mortality associated with multiport
diffusers are described in section 8.5.1.2 (Discharge-related
Mortality) of the Staff Report with SED. Additionally, Foster et al.
(2013) found here
http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination/
docs/erp_final.pdf includes a study estimating shearing-related
mortality.

West Basin's recommendation for Board consideration:
Staff to provide a methodology for calculating diffuser operation impacts
due to:
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a) The volume of water with a salinity of 2.0ppt over ambient
background salinity
b) The shearing impacts from the diffuser's mechanical impacts

Response

15.3

Clarification on Reporting

The total number or monitoring and reporting reports will depend on
how an owner or operator designs and operates the facility. For
example, facilities using subsurface intakes would not need to
conduct and ETM/APF analysis and the Marine Life Mortality Report
will be truncated to only mitigation for mortality associated with the
construction and discharge aspects of the facility. Those seeking
alternative intake or discharge technologies will be required to
conduct additional studies and potentially monitoring. The details in
the report will also depend largely on site-specific consideration (e.g.,
habitat type, species present). For these reasons, the monitoring
and reporting requirements will be developed and included in a
facility’s NPDES permit by the regional water boards.

West Basin agrees with reporting and monitoring to maintain an
accurate representation of the impacts of an operational ocean water
desalination facility. We have even completed many studies on a
demonstration scale to identify the key impacts. In the draft
amendments it remains unclear of the total number of monitoring
reports and studies and what is expected in those reports to be
completed before a project can get permitted and operational reporting.
Reporting should be required, but if the types of reports and parameters
are not defined they may end up taking several years and become very
costly. We acknowledge the Board proposes a Marine Life Mortality
Report that will encompass all impacts from the desalination facility and
West Basin would suggest having a "How To" guide for the reporting to
clarify expectations from local regulators and project proponents. An
outline with the types of testing and reporting for each impact that
should be addressed would be very helpful for all involved parties.
West Basin's recommendation for Board consideration:
A "How-To", or similar guide be provided with all the tests/studies to be
performed prior to building a desalination facility as well as operational
reporting.
16.1
LATE

We appreciate the staff work and time put in to developing the proposed
policy. In its current form, this Desalination Amendment is not ready for
adoption by the State Water Resources Control Board without further
amendment.

This comment letter was received after the close of the April 9, 2015
at noon comment deadline. Nevertheless, comment noted.

16.2
LATE

Subsurface Intake Requirement is Wrong
While modifications have been made to the Desalination Amendment,
the current amendment language continues to have an explicit
subsurface requirement/preference that needs to be addressed. We
strongly believe that the existing Desalination Amendment needs to be
modified to change the requirement to an alternative that must be

This comment letter was received after the close of the April 9, 2015
at noon comment deadline. This comment is also out of the scope of
the clarifying edits to the March 20, 2015 drafts. Please see the
March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf). Nevertheless, the justification
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Comment Summary
thoroughly analyzed using the feasibility standards in the existing
amendment language in the consideration of any proposed desalination
project.

Response
for preferring subsurface intakes is provided in response to comment
15.2 in Appendix H and section 8.3 of the Staff Report with SED.

16.3
LATE

No Recognition of Differences in Ocean Intakes
Not all ocean intakes are the same. Deepwater Desal has developed a
project proposal that locates our ocean intake below the photic zone in
the near shore Monterey submarine canyon in order to minimize the
impact to marine life. This locationing [sic] approach was determined
and informed by oceanographic research and marine species
monitoring to determine a location that was optimized for the project
and minimizes the impacts to marine species. The currently policy
does not adequately recognize that ocean intakes can substantially
mitigate marine species impact with sound locationing [sic]
considerations informed by science. Our approach is entirely different
than other ocean intake approaches that leverage pre-existing shallow
or estuary intakes from energy generation facilities. The Desalination
Amendment must recognize science-based approaches intake design
and siting that are not only subsurface.

This comment letter was received after the close of the April 9, 2015
at noon comment deadline. This comment is also out of the scope of
the clarifying edits to the March 20, 2015 drafts. Please see the
March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf). Nevertheless, the justification
for preferring subsurface intakes is provided in response to comment
15.2 in Appendix H and section 8.3 of the Staff Report with SED. To
date, DeepWater Desal has provided the State Water Board no
information regarding its proposed desalination facility design.
Therefore, their approach cannot be evaluated and no changes have
been made to the proposed Desalination Amendment language.
There are no studies or data to support the assertion that an offshore
open intake can provide equivalent intake and mortality of all forms of
marine life as a subsurface intake. An offshore intake may result in a
reduction of entrainment of marine life relative to an intake near a
highly-productive habitat (e.g. kelp bed). But, there is no scientific
basis to support the claim that there is no marine life beyond the
photic zone. In fact there are a number of studies that have
investigated life in the deep sea and in submarine canyons (Goffredi
et al. 2004; Gooday and Rathburn 1999; Lundsten et al. 2009; Paull et
al. 2013; Robison et al. 2010; also please see Deep Sea Research
Journals I and II). Life history information is unavailable for most
deep water species and scientists are still identifying new species on
research cruises. This makes performing a mitigation assessment
and creating an appropriate mitigation project for these species
extremely challenging, if not impossible.

16.4
LATE

Lack of Operational Experience to Justify Subsurface Intake
Requirement
The subsurface intake requirement is inconsistent with the world-wide
operational experience with desalination facilities. There is not enough
successful operational experience to justify an explicit technology
preference for subsurface intakes. Actually, the experience has

This comment letter was received after the close of the April 9, 2015
at noon comment deadline. This comment is also out of the scope of
the clarifying edits to the March 20, 2015 drafts. Please see the
March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf). Nevertheless, this comment
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predominately demonstrated that subsurface intakes have not been
successful, are limited in their application and scale, and alternative
subsurface approaches like infiltration galleries can have substantial
coastal and marines species impacts. In light of the overwhelming
science and operational experience, a "subsurface intake technology
requirement" is ill-advised.

Response
was previously addressed in responses to comments 15.90, 20.6,
and 21.7 in Appendix H and section 8.3 of the Staff Report with
SED.

16.5
LATE

CEQA is the Optimal Review Mechanism
The explicit requirement for a subsurface intake is a single criteria
preference that trumps a thorough analysis under the California
Environmental Quality Act (CEQA). Desalination projects will have
numerous impact considerations that must be considered with a series
of project alternatives. The feasibility standards in the proposed desal
amendment provide useful policy guidance for analyzing a subsurface
intake alternatives in comparison to other types of ocean intakes.
However, the desal amendment starts with a subsurface requirement
first and does not enable the CEQA review process to consider all
environmental impacts associated with project alternatives in order
to determine the preferred project alternative. Impacts such air quality,
green-house gas emissions, subsurface disturbance, land based
impacts, impacts to benthic marine organisms, maintenance impacts
are just a few that will be analyzed in conjunction with the impacts
associated with marine that will be considered in CEQA analysis in
considering alternatives for any proposed project in an effort to
determine the preferred alternative.

This comment letter was received after the close of the April 9, 2015
at noon comment deadline. This comment is also out of the scope of
the clarifying edits to the March 20, 2015 drafts. Please see the
March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf). Nevertheless, disagree with the
contention that subsurface intake is a single criteria preference that
trumps a thorough analysis under the California Environmental
Quality Act (CEQA). The interpretation of Water Code section
13142.5(b) is not governed by CEQA. In addition, each facility will
undergo a project-level CEQA analysis to evaluate impacts such air
quality, green-house gas emissions, etc. However, a new or
expanded seawater desalination facility must also have a
determination under Water Code section 13142.5(b) to determine the
best available site, design, technology, and mitigation measures
feasible to minimize intake and mortality of all forms of marine life.

16.6
LATE

Drought Conditions are a Reminder of the Need for Policy Flexibility
The current drought experience is a[n] important reminder for the need
for flexibility when developing public policy. The SWRCB has made
some important contributions to the development of policy to determine
feasibility of subsurface intakes. These feasibility standards will guide
future project alternative analysis under CEQA. The explicit subsurface
intake requirement first does not meet the critically important public
policy need to have all options and consideration available to water
resource planners and public officials in considering solution for
drought, replacing impaired water sources, and adapting our water
resource infrastructure to address global climate change.

This comment letter was received after the close of the April 9, 2015
at noon comment deadline. Nevertheless, seawater desalination
may increasingly become an important water supply option in coastal
water areas. It is important that desalination is done in an
environmentally sustainable manner that protects the full range of
coastal resources important to California. One of the goals of the
proposed Desalination Amendment is to support the use of ocean
water as a reliable supplement to traditional water supplies while
protecting beneficial uses. While the requirement to evaluate
feasibility of a subsurface intake will be implemented in future project
development and further inform any site-specific CEQA analysis for a
future desalination project, it is unclear how this would fail to meet
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Response
public policy goals for considering all options available to water
resource planners, especially in light of the statutory directive to use
the best available site, design, technology and mitigation measures
feasible to minimize the intake and mortality of all forms of marine life.
Note that chapter III.M.1.a allows for the Executive Director of the
State Water Board to temporarily waive the application of the
proposed Desalination Amendment to serve as a critical short term
water supply during a state of emergency as declared by the
Governor, including an emergency drought declaration.

16.7
LATE

Proposed Amendment to the final Desalination Amendment Draft
1) M.2.c.(2):
“If the regional water board determines that surface water
intakes are the best available technology under the analysis
described below, analyze potential designs for those intakes in
order to minimize the intake and mortality of all forms of marine
life."

This comment letter was received after the close of the April 9, 2015
at noon comment deadline. Nevertheless, the specific revision
requests are addressed below:
1) This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf).

2) M.2.d.(1)(a):
"Subject to Section M.2.a.(2), the regional water board in
consultation with State Water Board staff shall conduct a
comparative analysis of the factors listed below for surface and
subsurface intakes to determine which intake technology is
feasible for the proposed desalination facility. The analysis
shall also determine which feasible intake technology is the
environmentally superior alternative for the proposed
desalination facility. A design capacity in excess of the need
for desalinated water as defined in chapter III.M.2.b.(2) shall
not be used by itself to declare subsurface intakes as not
feasible."

2) Disagree. Under the proposed Desalination Amendment,
subsurface intakes are the preferred technology. Water Code
section 13142.5(b) requires that the best available site, design,
technology, and mitigation measures feasible shall be used to
minimize the intake and mortality of all forms of marine life.
Subsurface intakes are preferred and represent available best
technology; however, it is important to recognize that the term “best
available technology” is not used as equivalent to any specific
standards set forth in the Clean Water Act for best available
technology. The proposed Desalination Amendment recognizes that
there are site-specific variables that will influence the best available
site, design, technology, and mitigation measures feasible for each
desalination facility. Consequently, the proposed Desalination
Amendment provides flexibility when subsurface intakes are
infeasible. Please see section 8.3 of the Staff Report with SED
regarding the selection of a preferred intake technology.

3) M.2.d.(1)(a)i:
"The comparative analysis shall consider the following factors
in determining the feasibility of alternative intakes for the
proposed desalination facility:"
4) M.2.d.(1)(c):
"If the regional water board determines that a surface water

3) This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
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intake is the best feasible technology for the proposed
desalination facility, its approval of the surface water intake
shall be made subject to the following conditions:"

Response
/docs/amendment/notice_desal.pdf). Please see 2) above regarding
the preferred intake technology (subsurface intakes).
4) This comment is out of the scope of the clarifying edits to the March
20, 2015 drafts. Please see the March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf). Please see 2) above regarding
the preferred intake technology (subsurface intakes).

17.1
LATE

I strongly object to any form of desalination plants being built or placed
back into service along the California coast.
This is doubly true of Desal. plants in the National Marine Sanctuary,
Monterey Bay. Any type of brine/waste being sent into the Bay is likely
to upset the already fragile balance for the marine mammals and other
sealife. This area is supposed to be a SANCTUARY, not a money‐
making scheme for the extremely lucrative desalination cartel.
Keystone species like threatened Southern Sea Otters are struggling
for survival in the area as well as many other marine creatures. Don't let
us and them down by letting the Desalination advocates pressure for
plants here.

This comment letter was received after the close of the April 9, 2015
at noon comment deadline. This comment is also out of the scope of
the clarifying edits to the March 20, 2015 drafts. Please see the
March 20, 2015 Public Notice
(http://www.swrcb.ca.gov/water_issues/programs/ocean/desalination
/docs/amendment/notice_desal.pdf) and the Staff Report with SED.
Nevertheless, comment noted. As described in the proposed
Desalination Amendment and Staff Report with SED, new and
expanded seawater desalination facilities will be required to use the
best available site, design, technology, and mitigation measures
feasible to minimize intake and mortality of all forms of marine life.
Furthermore, each permit undergoes a public process where
interested parties can comment on the permit.

I have been a long‐time supporter of Friends of the Sea Otter and am a
member of a group looking at viable alternatives to desalination.
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Response to letter from Nautilus Environmental dated March 15, 2015 (see next page) associated with responses to comments 2.6 and 11.8.
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PROJECT MEMORANDUM
HUNTINGTON BEACH DESALINATION PLANT ‐ PROPOSED MODIFICATIONS
Date:
To:
From:
Subject:

May 24, 2017
California State Lands Commission
Dr. Peter Raimondi
Review of Applicant‐provided information on operational effects of the Huntington Beach
Desalination Plant Lease Modifications to marine biology

In response to a request from the California State Lands Commission (CSLC), I reviewed information
provided by Poseidon Resources (Applicant) on operational impacts to marine biological resources from
the proposed modifications to the Huntington Beach (HB) Desalination Plant. The 2010 project proposed
to use the existing open ocean intake and the existing discharge structure, which had no cap or diffuser.
The proposed modifications include:
 Installation of four wedgewire screens, with 1 millimeter (mm) spacing, at the end of the existing HB

Generating Station intake line, approximately 1,840 feet offshore.
 Retrofit the existing HB Generating Station discharge line (outfall) at its end (approximately 1,500 feet

offshore), by installing a three‐valve duckbill diffuser with an additional discharge port, to ensure that
salinity meets the requirements of the Desalination Amendment.
 In the stand‐alone operational scenario, the currently proposed project would require 106 million

gallons of water (MGD) per day of seawater, reduced from 152 MGD.
This memo provides the results of my objective review of the effects of the proposed modifications. I
understand that the conclusions in this memo will be used to support the preparation of CSLC’s
Supplemental Environmental Impact Report, which is being prepared in compliance with the California
Environmental Quality Act.
A comparison of impingement and entrainment data for the 2010 project and the proposed
modifications is presented in Table 1 at the end of this memo.

1. Scope and Limitations of Review
The following are the key limitations on the scope of this review:
 This memo is not intended to present an overall review of impacts from the entire Huntington Beach

Desalination Plant. Instead, it supports the CEQA analysis of potential impacts from proposed
modifications to the project that was approved in 2010. It may inform, but is not intended to address
consistency with, policies or regulations of the California Coastal Commission (CCC) or State Water
Resources Control Board.
 Assessment of the proposed modifications relied on data collected in 2003‐2004. The empirical

transport model (ETM), which was used for the Applicant’s analysis, is considered to be much more
robust for analysis of year to year variation in species‐specific entrainment than other approaches to
estimation of entrainment effects. However, an assumption is made that the approach applied to
data over a decade old (e.g., from 2003‐2004) yields reliable and currently informative results. It is
important to note that there was an assessment of the community composition from sampling in
2014‐2015 relative to that in 2003‐2004 (Tenera 2015B). The conclusion of that report was that the
composition was similar in the two periods. No evaluation of this conclusion was made for this
review. This is because the metric that is important with respect to evaluating impact is the output of
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the ETM/APF assessment, which could not be done because of the difference in sampling design for
the two studies.
 Newer models for ETM and area of production foregone (APF) are starting to use a CODAR1‐based

modeling approach to develop the oceanographic framework for defining dispersal and source water
bodies for the organisms that could be entrained. A CODAR‐based model was not used to estimate
ETM/APF. It was used by the Applicant to analyze impacts to Marine Protected Areas (MPAs) pursuant
to Ocean Plan requirements. Although impacts to MPAs are considered under CEQA, detailed
modeling is not required for the EIR; therefore, review of the CODAR‐based model implementation
and results is beyond the scope of this review.

2. Background on Assessing Entrainment
Entrainment impact resulting from once through use of water has usually meant impact resulting from
loss of planktonic organisms. There are two types of planktonic organisms: (1) holoplankton, which are
typically small organisms that are planktonic for their entire life (e.g., phytoplankton and
dinoflagellates), and (2) meroplankton, which have a planktonic stage followed by a separate
morphologically different post‐settlement adult stage (e.g., rockfish, abalone and kelp). Most non‐
holoplanktonic marine species, not including mammals, birds and reptiles, have a meroplanktonic
dispersing stage. It is typically assumed that holoplankton are not subject to impacts due to
entrainment.
A simplifying assumption (and one that is used in regulatory policy and important in assessing the effect
of screens) is that entrained planktonic organisms in the reverse osmosis process feedwater suffer 100%
mortality irrespective of species, size or age. Accordingly, the initial estimation of loss is simply the
number of planktonic organisms that are entrained (because it is assumed that all die).
The next step in assessing entrainment effects is the translation of loss to impact (see Appendix 1 for
more detailed description). In a general sense, “impact” has been thought of as a spatially scaling
estimate of the consequence of some sort of action (e.g., entrainment via use of once through water).
In California, for entrainment, the estimate has typically involved a coupled modeling process referred
to as ETM/APF. ETM converts species specific estimates of entrainment loss into species specific
estimates of proportional mortality (Pm) over some species spatial scale called source water body
(SWB). This estimation is done for very few species, usually the ones where there are high‐quality data
(i.e., many observations) and which as a group cover a reasonable range of life history characteristics
(primarily, analysts are interested in the planktonic period). The set of assessed species are considered
to represent all entrained species, which are thought to be potentially impacted by entrainment (i.e.,
those with a meroplanktonic stage).
The final step is to scale Pm and SWB into a currency that is both understandable but also that could be
used to determine compensatory mitigation. This step is the calculation of the APF. Species‐specific APF
is simply the product of SWB and Pm. The units are based in area – typically acres. The species specific
APF is the area that would need to be added to the system in order for full compensation of the
ecosystem resources provided by that species. This means the species itself and its contribution to the
ecological community. APF is calculated for the set of assessed species and some metric of the
combined set (e.g. the 95% confidence limit) is used to represent the area that would need to be
provided for there to be a 95% or better likelihood of full or higher compensation for all lost ecosystem
resources, direct or indirectly lost by entrainment.

1

CODAR: Coastal ocean dynamics applications radar
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3. Intake Effects
Impingement
With the addition of proposed wedgewire screens, and the estimated intake velocity, impingement loss
will for all practical purposes be avoided.

Entrainment Effects of the 2010 Project
Co‐located operation. The impacts for the co‐located operations are based on 127 MGD intake volume.
The estimated total number of entrained fish larvae (from 2003 ‐ 2004) was 88,255,368. This number
does not include fish eggs. No estimates are available for the total number of meroplankton propagules
or eggs (e.g., species other than fish with meroplanktonic stage).
Stand‐alone operation. The impacts for the stand‐alone operation are based on 152 MGD intake
volume. The estimated total number of entrained fish larvae (from 2003 ‐ 2004) was 103,303,290. This
number does not include fish eggs. No estimates are available for the total number of meroplankton
propagules or eggs (e.g., species other than fish with meroplanktonic stage).

Entrainment Effects of the Proposed Modifications
Reduction in intake volume. For stand‐alone operations the intake volume would be 106 MGD, which is
less that the previously‐approved project. For stand‐alone operations, this level of intake should lead to
a reduction in the estimated total number of entrained fish larvae (based on 2003‐2004 sampling) from
103,303,290 under the project as proposed in 2010 to ~74,000,000 (refer to Table 1), which is
approximately 29,303,290 fewer fish larvae entrained per year. While the total number of
meroplankton entrained has not been estimated, it is likely that the total number of meroplankton
entrained should scale directly with reduction of fish larvae entrained.
Addition of wedgewire screens. In contrast with intake volume, the effect of the use of wedgewire
screens (WWS) with respect to change in impact is much more difficult to estimate. This is primarily
because of the violation of the primary simplifying assumption noted above (i.e., “…that entrained
planktonic organisms suffer 100% mortality irrespective of species, size or age.”)
The effectiveness of WWS with respect to precluding entrainment of planktonic organisms is
determined by four factors: (1) larval behavior (e.g. swimming speed, response to water motion), (2)
hydrodynamic effects of the screening (e.g. turbulence, boundary effects), (3) the screen size (opening
dimensions) and (4) the maximum two‐dimensional body axis. Assume there are three dimensions in a
planktonic organism: Length (L), Width (W) and Depth (D). This means that there are three body planes:
LW, LD and WD. If the maximum body axis for all of the three planes exceeds the screen size then the
organism will not be able to get through the screen. Given a screen size of 1 mm, most meroplanktonic
species will be able to pass through the screens at some age (they are less than 1 mm in all axes up to
some age) and many or most will be able to pass though at all planktonic ages (they never get to be
1mm in all axes). Moreover, because the relationship between age and size differs within and between
species, there is no easy way to model (vs measure) age‐specific vulnerability, which will be probabilistic
and species specific. Given the limited availability of species specific age based size distributions of
meroplankton, there is no current methodological approach that leads to the general ability to
quantitatively estimate the reduction in impact caused by addition of WWS – other than that presented
below.
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Summary of Changes in Intake Effects Resulting from the Proposed Modifications
Reduction in intake volume. Given the discussion above, it is clear that ETM/APF estimates will directly
scale with intake volume. Hence the reduction in intake volume will result in a reduction in APF
estimate, which is a net benefit with respect to impact.
Addition of wedgewire screens. Impact assessment using an ETM/APF design, where species are mainly
or entirely fish, will be uninformative for all entrainable meroplanktonic species. This is for two reasons.
First, and most importantly, most meroplankton are not fish and these invertebrates and algae typically
have much smaller planktonic stages than fish (most such species have planktonic stages that rarely or
never get bigger than 1mm). Second, even for fish, because as shown in the reviewed WWS study,
vulnerability is very species specific and probabilistic across a range of sizes. This leads to the concern
that the sampled species may not be representative of the suite of fish species entrained.
Information on the relative concentration of fish versus other meroplankton in coastal waters would
provide context to this discussion; however, because meroplankton concentrations are highly variable in
time and space, such data are rarely documented. The limited information available suggests that a
reasonable estimate (from Tenera 2015d and Highfield et. al. 2010, note that these are different studies
done in different locations) is that the ratio of nonfish to fish meroplankton is on the order of 1000:1.
This is based on the estimated concentration of icthyoplankton in Tenera 2015d (418.51 per 1000 m3)
and the concentration of non‐fish meroplankton in the Highfield study (536.98 per m3), which is a ratio
of 1282:1.
Recall that most of the non‐fish meroplankton will be less than 1 mm and thus entrainable even with the
use of 1mm wedgewire screening. Hence, based on the Highfield information and an estimated
reduction in entrainment for the 6 assessed species of between 60 ‐ 68%, a conservative reduction in
entrainment for all meroplankton would be between 0.06% and 0.068%.
The numbers above should not be interpreted as indicating that there would not be a reduction in
entrainment due to the use of 1mm WWS. There would be a reduction, particularly for fish. More
important is that whatever reduction there would be in overall entrainment, this reduction is not
currently translatable into an estimate of reduction in impact using ETM/APF.

Evaluation of Poseidon’s APF Calculations for Intake Entrainment Effects
APF calculations for the project modifications are presented in Table 1 (at the end of this memo). I note
again that that the calculations are based on data from 2003 ‐ 2004. Based on the information
provided, I agree with the calculations for the following reasons:
 The APF calculations follow approaches that have been vetted and used routinely (Appendix 1).
 The use of the confidence interval approach (i.e., 95% CI) is consistent with recent cases.
 The translation of impact to sandy bottom species to estuarine habitat using a ratio (10:1) has

precedent.

4. Discharge Effects
Entrainment from the Proposed Diffuser
Prior to operation of the HB Desalination Plant, Poseidon proposes to install a diffuser with three 36‐
inch duckbill valves and one 54‐inch central port; the diffuser would be installed on the HBGS discharge
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tower. Because a discharge diffuser was not proposed in 2010, all diffuser entrainment effects are new
impacts, and are not compared with results of previous analyses.
The Substitute Environmental Documentation (SED) prepared by the State Water Resources Control
Board in support of the Desalination Amendment states in section 8.6.2.2.1 that “organisms that are
entrained into the brine discharge may experience high levels of shear stress for short durations, which
is thought to cause some mortality.” As cited in the SED, modeling results from Foster et al. (2013)
indicated that “the volume of water that is entrained for dilution that is subject to relatively high
turbulence intensities and shear stresses is about 23 to 38% of the total entrained volume” and more
specifically, the State Water Resources Control Board (SWRCB 2014) states in the SED that “we assume
that larvae in 23 percent of the total entrained volume of diffuser dilution water are killed by exposure
to lethal turbulence”. It is worth noting that the value, “23%” is simply an estimate and one that is
expected to be more refined with as more data become available (SWRCB 2015 on pg 85‐86)2. One key
improvement to the estimation of the rate of diffuser entrainment mortality would be modeling specific
to the proposed diffuser under review. This should be conducted by someone with the appropriate
qualifications to run such a model. In the absence of this information, I’ve made no assumptions about
the mortality rate for organisms entrained as part of discharge of water through diffusers and give
estimates across a range of values (e.g. APF is calculated for mortality rates ranging from 0 ‐100%, Figure
1).
Because entrainment scales with volume, we can use entrainment estimates from the intake studies to
provide at least a relative estimate of loss due to discharge entrainment due to shear effects. The
estimate for 127 MGD intake volume was 88,255,368 entrained fish larvae. This number does not
include fish eggs or any other meroplankton propagules or eggs (e.g., species other than fish with
meroplanktonic stage).
Co‐located Operation. Based on a discharge volume subject to entrainment of 77 MGD and under the
assumption of a 23% mortality rate, it is estimated that approximately 121 million fish larvae would die
from entrainment. If mortality rate was 100%, the number of entrained (leading to death) fish larvae
would increase to approximately 529 million. Both estimates are subject to the assumption that larval
concentrations would not be different from those based on 2003‐2004 sampling.
It is worth noting that the discharge volume for co‐located operation (77 MGD = 21 MGD ambient
salinity + 56 MGD of Brine) is greater than standalone operation (only 56 MGD of Brine). The co‐located
jet velocity for this discharge is estimated at 11.9 ft/sec, which is about 20% greater than the velocity
under stand‐ alone operations. Although the discharge volume is approximately 37% greater than
stand‐alone operations and jet velocity is 20% greater than in stand‐alone operations (using the same
diffuser design), the estimate of entrained water is less (762 vs 782 MGD, Table 1). This is because the
entrainment estimation is based on a mass balance equation that solves for the volume of water needed
to dilute the discharge water to 2 ppt above ambient (that is +2 ppt above 33.5 ppt), which is very
sensitive to the salinity of the discharge water (55.3 ppt for co‐located vs 63.4 ppt for stand‐alone). This
may lead to inaccuracy when comparing shear‐related mortality rates for operational scenarios having
different discharge salinities. Here it is possible that the actual impact would be worse for co‐located
operations than stand‐alone operations. This points out the potential problem of the unquestioned
2

From SWRCB 2015: “However, until additional data is available, we assume that larvae in 23 percent of
the total entrained volume of diffuser dilution water are killed by exposure to lethal turbulence. The
actual percentage of killed organisms will likely change as more desalination facilities are built and more
studies emerge. Future revisions or updates to the Ocean Plan may reflect additional data that becomes
available.”
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approach of using 23% as the standard for mortality rate. In my opinion, it is extremely unlikely that
23% is a reasonable value for both standalone and co‐located operations.
Stand‐alone Operation. Based on a discharge volume subject to entrainment of 180 MGD and under the
assumption of a 23% mortality rate, it is estimated that 125,086,348 fish larvae are likely to be
entrained. If mortality rate was 100%, the number of entrained fish larvae would increase to
approximately 543,000,000. Both estimates are subject to the assumption that larval concentrations
numbers would not be different from those based on 2003‐2004 sampling.

Evaluation of Poseidon’s APF Calculation for Discharge Effects
APF calculations for the project modifications are presented in Table 1. One thing that should be noted
is that the calculation of the 95% confidence estimate for CIQ goby complex (Table 4 in Appendix T –
Memo Poseidon HBDF Diffuser APF 2016.0301) is very different from that for the Intake calculation
(Table 2 in Appendix V – HB Intake APF Calculation 2015.07.01). The mean values should differ based on
differences in entrained volume (180 MGD vs 106 MGD), but the calculation for the standard error
should be similar with respect to percent of mean. They are not. The intake standard error is 1.1 acres,
which is 22% relative to the mean value of 5. The discharge standard error is 0.03 (units not specified)
or about 0.3% of the mean value of 9.08 acres. If the standard error for the discharge CIQ goby APF was
similar to that for the intake calculation (~22 % of the mean or 9.08) the APF would increase by almost 2
acres. There is no way to determine if the calculations are correct without assessment of the
calculations made by Poseidon.
APF for the proposed diffuser is based on the following (this assumes the calculations discussed above
were done correctly):
 The currently proposed diffuser design (see comments on diffuser design below)
 A dilution ratio of 13.9 (to a level within 2 ppt of ambient)
 A discharge volume of 56.7 MGD
 A constant 23% of entrainment volume subject to lethal entrainment due to shear.
 The estimated entrainment volume of ~780 MGD (56.7 X 13.9)
 The estimated entrainment volume subject to lethal entrainment of ~180 MGD (23% x 780 MGD).
 The application of ETM/APF calculations.

Figure 1 shows the relationship between APF and estimated mortality resulting from discharge related
entrainment for a discharge identical to the one with the features (diffuser design, discharge volume)
presented above (Figure 1 assumes that the standard error calculation for the discharge related CIQ
goby APF was done correctly).
Based on my review, all are appropriate and follow accepted approaches.
I want to specifically comment on the following language that comes from the SWRCB Substitute
Environmental Documentation (SWRCB 2015 on page 86).
“However, the volume of water susceptible to high shear stress should always be less than the volume of
water where salinity exceeds 2.0 ppt above natural background salinity for undiluted brine discharges.
Thus, shearing‐related mortality would only occur within the area that exceeds 2.0 ppt above natural
background salinity, and mitigating an area equivalent to the area that exceeds 2.0 ppt above natural
background salinity would also compensate for shearing‐related mortality”
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This seems to imply that acreage of the footprint of the regulatory BMZ would be greater or equal to the
area necessary to mitigate discharge shear‐related mortality. Based on the use of ETM/APF modeling,
this is incorrect. The APF for shear‐related mortality is based on the mortality of organisms transiting
through, rather than resident in, the BMZ. The APF calculation for this impact represents the habitat
from which the propagules came from and not the footprint of the BMZ. Indeed Poseidon’s own
calculations indicate that the discharge‐related APF is much larger than the brine‐related APF (see Table
1 footnote 12).

Comparison of Diffuser Alternatives
The diffuser designs assessed by Roberts (Foster et al. 2013, Roberts 2016) were based on diffuser
arrays that were designed, in part, to reduce the BMZ relative to older designs. This reduction in BMZ
was accomplished through the use of higher velocity diffusers than had been previously used on other
desalination projects.
The following paragraph, which was reviewed by Dr. Roberts, summarizes the modeling framework.
Modelling shows that higher jet velocity and smaller port diameters lead to higher dilution and more
rapid diffusion of salinity to regulatory thresholds (often 2 ppt above ambient) within the BMZ. Higher
velocity jets can also lead to injury or mortality of small organisms (e.g., meroplankton). Total mortality
is assumed to occur in 23% of the water entrained in the receiving water body to bring salinity to the
regulatory threshold (often 2 ppt above ambient). It is widely accepted that that mortality rate will be
directly affected by jet velocity; that is, the higher the velocity the greater the likelihood of injury and
mortality. With the proposed diffuser design in standalone operation, 56.7 MGD of brine will be
discharged through a three “valve” diffuser system with a maximum velocity of 10.1 ft/sec. In order to
bring the salinity to within 2 ppt of ambient, 780 MGD of receiving water will be required as “mixing
water,” resulting in a dilution ratio of approximately 13.9 at a distance of 24.3 meters (distance to
diffusers). This is the reference situation, or the currently proposed project.
The diffuser design initially proposed by Poseidon was a 6‐port diffuser, and 4 ports were to be closed
when the Huntington Beach Generating Station stopped its use of seawater for cooling. As described
above, the currently‐proposed diffuser would have 3 duckbill valves and a 4.5‐foot central port. The
central port would be open while the HBGS is operating, but it would be permanently closed after HBGS
stops using once‐through cooling.
Two additional diffuser alternatives can be considered that use the initially proposed Alden 6‐Jet Radial
Diffuser (MBI 2015):
(1) 2‐port diffuser alternative. This entails installation of the 6‐port design with 4 ports closed and
two 30‐inch ports open. This alternative would have a maximum velocity of ~ 10 ft/sec and
would attain regulatory compliance for salinity within an estimated ~21 meters (distance to
diffusers). The 2 open port design is likely to have similar impacts with respect to diffuser‐
related entrainment mortality and area of the BMZ as the currently proposed 3‐port differ
design. This alternative could only accommodate stand‐alone operations.
(2) 6‐port diffuser alternative. This entails installation of the 6‐port design with all 6 ports open. In
stand‐alone operations, if all ports were open, the maximum jet velocity would be ~1.79 ft/sec.
It is assumed that regulatory compliance for salinity would be achieved within 98 meters. It is
likely that this design would have reduced diffuser related entrainment mortality, but a larger
BMZ than the currently proposed diffuser design.
Considering the effects of the using the 6 port Alden diffuser for the co‐located discharge as
defined at this point (77 MGD, 55.3 ppt) is difficult because (1) we have no details for that
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scenario (e.g. jet velocity, BMZ area) and (2) the calculations that we would use for this
alternative, in the absence of additional information, would yield identical estimates of larval
loss and APF for both the 6 port and the 3 valve (current design). This equality is unlikely to be
true but is mathematically inevitable because the entertainment calculation being used relies on
discharge salinity and volume of discharge and assumed mortality rate ‐ which do not change
between designs. In my opinion this points to the problem of not evaluating specific designs for
shear related mortality.

5. Support for CEQA Analysis of Entrainment Effects from Proposed
Modifications
The CEQA analysis must conclude whether the levels of entrainment defined above would have a
substantial adverse effect, either directly or through habitat modifications, on any species identified as a
candidate, sensitive, or special status species in local or regional plans, policies, or regulations, or by the
California Department of Fish and Game or U.S. Fish and Wildlife Service or cause any affected
populations to fall below self‐sustaining levels. Entrainment numbers are unlikely to be informative with
respect to this question. Much more important are the results of ETM/APF calculations. However, even
these numbers require context. The key consideration is whether the determination is based on the
results from the particular study (e.g., Pm values based on Huntington Beach) or from a cumulative
impact assessment where there is an assessment of the impact of loss due to a new project added to the
loss based on existing projects. This cumulative estimate could then be placed in the context of the
population status of the target species. For example a proportional mortality (Pm) of 0.02 for species in
a given source water body may be unimportant or very important based on: (1) the cumulative Pm from
the proposed and current projects and (2) the status of the species (e.g. is it in decline, stable or
growing). In my opinion, the information sufficient to address cumulative impacts quantitatively was
not provided.
I have been asked to comment on entrainment impacts associated with the Huntington Beach project in
the absence of any consideration of cumulative impacts. Given this limited scope, in my opinion, while
entrainment would be an adverse ecological impact, this impact would not lead to populations falling
below self‐sustaining levels. Regarding whether there would be a “substantial adverse effect” on any
special‐status species, there is there is insufficient information to address the question of effects on
special status species. This is largely a feature of the modeling approach, which works well for species
for which there is sufficient data (meaning observations of that species) to make robust estimates of
proportional mortality. Two features render species of special interest (typically) unfit for evaluation:
larvae of species of special interest are almost by definition rare (e.g. giant sea bass) and are sometimes
smaller than mesh size used for sampling (e.g. some stages of black abalone). This means that the
absence of such species from either the formal evaluation process (i.e. the ETM/APF modeling) or from
the list of species sampled in the field studies (as in the Huntington Beach evaluation) should not be
taken to indicate that such species will not be entrained or that there will be no impact to these species
resulting from entrainment.
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118.4 acres

23%

38%
101.5 acres
55.5 acres

40.3 acres
38.6 acres
23.4 acres
16.9 acres

Figure 1: Relationship between estimated APF and discharge related mortality rate (blue line)
(proposed diffuser, standalone operation). The two vertical lines at 23% and 38% are the range
estimated in Foster et al. (2013). Shown also are the Intake related APF (in red based on 106 MGD) and
the total APF (in green)
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Table 1: Comparison of Proposed Modifications with 2010 Analysis
Table 1. Impingement and Entrainment – Comparison of 2010 Project and Proposed Modifications
Project
2010 Project
Component
Volume Impingement Entrainment
(MGD)
Intake
Co-located 127
01
88,255,3682

Proposed Modifications
APF4

Volume
(MGD)

Volume entrained “Lethal” volume
entrained (MGD)
(MGD)

Impingement Entrainment

APF (acres)

N/A

127

N/A

N/A

06

~88,255,3682

N/A

~74,000,0007

17.00310

Stand-alone

152

see SEIR 2010
Table 4.10-11

103,303,2903

N/A

106

N/A

N/A

06

Discharge
Co-located

--

N/A

0

N/A

77

76213

17514

N/A

121,611,7278 –529 22.8111 - 9915
million15

Stand-alone

--

N/A

0

N/A

565

782

180

N/A

125,086,3489 – 543 23.4612 – 101.516
million16

1 – Since this previously-approved operational scenario would draw from HBGS intake water it would not result in any impingement above that attributed to HBGS
2 - Entrained fish larvae, does not include fish eggs or any other meroplankton propagules or eggs. Estimates based on data collected in 2003-2004. Represents 0.33
percent of total population of fish larvae surrounding intake. Source: 2010 SEIR (p 4.10-62)
3 - Entrained fish larvae, does not include fish eggs or any other meroplankton propagules or eggs. Estimates based on data collected in 2003-2004. Represents 0.02-0.33
percent of total population of fish larvae surrounding intake. Source: 2010 SEIR (p 4.10-65)
4 – Not presented in 2010 EIR materials
5 - Turbulent shearing water volume. Source: MBC, 2016 (Appendix T, page 7)
6 – 1-mm slot wedgewire screens with a through-screen velocity of 0.5 feet per second or less would eliminate impingement
7 – Reduction in entrainment would scale proportionally with the (31%) reduction in intake volume (= (106.7 MGD/127 MGD) x 88255368 larvae); does not include additional
reduction in entrainment from installation of 1mm WWS, which does not translate to reduction in impact using ETM/APF.
8 – Entrainment scales with volume (= (175 MGD/127 MGD) x 88255368 larvae). Entrained fish larvae, does not include fish eggs or any other meroplankton propagules or
eggs. Estimates based on data collected in 2003-2004. Assumes 23% mortality.
9 – Entrainment scales with volume (= (180 MGD/127 MGD) x 88255368 larvae). Entrained fish larvae, does not include fish eggs or any other meroplankton propagules or
eggs. Estimates based on data collected in 2003-2004. Assumes 23% mortality.
10 – 0.103 acres from benthic impacts from installation of intake structures + 16.9 acres from intake entrainment. Source: Dudek, 2016 (Appendix HH, page 19)
11 – Estimated based on 23 % mortality and Stand-alone (23.46 acres x (175 MGD/180 MGD)
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12 – 0.034 acres from BMZ + 23.43 acres from shear stress entrainment. Source: MBC, 2016 (Appendix T, page 7)
13 – Based on volume required to reduce salinity to 2 ppt above ambient using mass balance equation (55.3 ppt x 77 MGD +33.5 ppt x C MGD =35.5 ppt x (C MGD+ 77
MGD).
14 – Based on 23% of 762 MGD
15 – Assumes 100% mortality
16 – Assumes 100% mortality
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Summary of the Comparison of the Proposed Modifications with the 2010
Project
For both co‐located and stand alone operations I was asked to estimate APF values for scenarios where
the values were not directly calculated (see footnotes). These estimates were based the relationship
between APF values and entrainment volumes that were calculated directly. Because these
relationships differed, as noted above with some concerns, between the intake and discharge
assessments I used the ones linked to my extrapolations (e.g. discharge extrapolation based on
discharge relationship).

Co‐located Operation
With regard to intake, the proposed modifications would result in the same amount of larvae entrained
per year as the 2010 project.
With regard to discharge, and assuming 23% mortality, the proposed modifications would result in
entrainment of 121,611,727 fish larvae per year. This is a result of a lethal discharge entrainment
volume of 175 MGD.
This represents an estimated 121,611,727 additional fish larvae entrained per during operation of the
project with proposed modifications. This equates to an estimated APF of approximately 22.81 acres
(see footnote 11 for Table 1).

Stand alone Operation
With regard to intake, the proposed modifications would result in approximately 29,303,290 fewer fish
larvae entrained per year (103,303,290 ‐ ~74,000,000) than the 2010 project. This is a result of the
reduction in intake volume from 152 MGD to 106 MGD
With regard to discharge, and assuming 23% mortality, the proposed modifications would result in
entrainment of 125,086,348. This is a result of lethal discharge entrainment volume of 180 MGD.
This is a total of 95,783,058 fish larvae entrained per year (125,086,348 ‐ 29,303,290) during operation
of the project with proposed modifications. This represents a difference in lethal volume of 134 MGD
(180‐46 MGD) and equates to an estimated APF of ~21.5 acres3.

3

Based on equation relating APF to entrained volume of water: (17.003 acres APF/106 MGD = X acres
APF/2010 MGD). APF of 17 acres related to 106 MGD from Tenera 2015c
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Appendix 1
Fundamentals of the Empirical Transport Model (ETM) coupled with the modeling for
Area of Production Foregone (APF) (From Raimondi (2011))
A detailed description of the ETM can be found in Steinbeck et al (2007). The
following is derivative of that paper. Results of empirical transport modeling provide an
estimate of the conditional probability of mortality (PM) associated with entrainment. PM
requires an estimate of proportional entrainment (PE) as an input, which is an estimate
of the daily entrainment mortality on larval populations in that body of water subject to
entrainment, called the source water body (SWB). Empirical transport modeling has
been used extensively in recent entrainment studies in California (Steinbeck et al. 2007)
and elsewhere (e.g. at the Salem Nuclear Generating Station in Delaware Bay, New
Jersey and at other power stations along the east coast of the United States (Boreman
et al. 1978, 1981; PSE&G 1993). ETM derivations have also been developed (MacCall
et al. 1983) and used to assess impacts at the San Onofre Nuclear Generating Station
(SONGS; Parker and DeMartini 1989).
The basic form of the ETM incorporated many time-, space-, and age-specific
estimates of mortality as well as information regarding spawning periodicity and larval
duration (Boreman et al. 1978, 1981). Much of this type of information is unknown for
species entrained in California, Hence, a variation of ETM has been developed for use
for coastal once through cooling (OTC) systems in California. The essence of the
approach is the compounding of PE over time, which allows estimation of PM using
assumptions about species-specific larval life histories, specifically the length of time in
days that the larvae are in the water column and exposed to entrainment.
On any sampling day i, PE can be expressed as follows:

PEi 

Ei
Ni

(1)

where
Ei = total numbers of larvae of species entrained during a day during the ith
survey; and
Ni = numbers of larvae at risk of entrainment, i.e., abundance of larvae in the
sampled source water during a day during the ith survey.

Raimondi Memorandum
Page 16

Survival over one day = 1-PEi, therefore survival over the number of days (d) that
the larvae are vulnerable to entrainment = (1-PEi)d. Here d is determined based on a
derived age distribution of entrained individuals. The derivation is based on the
measured size frequency distribution of entrained individuals. Many values of d could
be used, but the most common are average age and the constrained maximum
(Steinbeck et al. 2007) age of entrained individuals. The difference between these two
estimates can have profound effects on the estimate of impact (see below). Methods
for estimating Ei and Ni can be found in Steinbeck et al. (2007).
Regardless of whether the species has a single spawning period per year or
multiple overlapping spawnings the estimate of total larval entrainment mortality can be
expressed as the following:

n

PM  1   f i (1  PS PEi ) d

(2)

i 1

where
PEi = estimate of the proportional entrainment for the ith survey
PS = ratio (sampled source water / SWB)
fi = proportion of total annual larvae hatched during ith survey
d =estimated number of days larvae vulnerable to entrainment
To establish independent survey estimates, it was assumed that each new
survey represented a new, distinct cohort of larvae that was subject to entrainment.
Each of the surveys was weighted using the proportion of the total population at risk
during the ith survey (fi) calculated as follows:

fi 

where

Ni
NT

(3)

Raimondi Memorandum
Page 17

Ni = the source population spawned during the ith survey
NT = the sum of the Ni s for the entire study period.
As noted above, the number of days that the larvae of a specific taxon were
exposed to the mortality estimated by PE, can be estimated using length data from a
representative number of larvae from the entrainment samples. Typically, a point
estimate of larval exposure has been used in the calculations (mean or maximum).
These point estimates are constrained by using the values between the 1st and upper
99th percentiles of the length measurements for each entrained larval taxon. The
constrained range is used to eliminate potential outlier measurements in the length
data. Each measurement can then be divided by a species-specific estimate of the
larval growth rate obtained from the scientific literature to produce an age frequency
distribution. Maximum larval duration is calculated as the number of days between the
1st and 99th percentile. The second estimate uses an estimate of d calculated using the
difference in length between the 1st percentile and the 50thth percentile and is used to
represent the mean number of days that the larvae were exposed to entrainment.
The term PS represents the ratio of the area or volume of sampled source water
to a larger area or volume containing the population of inference (Parker and DeMartini
1989). This allows for sampling of an area smaller than the likely source water body
(SWB). If an estimate of the larval population in the larger area is available, the value of
PS can be computed directly.
There are two extreme versions of estimation of the SWB. These are noted for
simplicity – the actual estimation is often more complex (Steinbeck et al. 2007). When
an intake is withdrawing water exclusively from a contained water body, such as an
estuary, the assumed SWB is often that water body for all species entrained. [Note that
even in these cases there is often an addition to the SWB that represents tidal flux]. For
intakes withdrawing water from the open ocean, SWB is calculated separately for each
assessed species. This calculation is based on the value of d and an estimate of net
current velocity over the period of larval vulnerability. Hence PS is then calculated as:

PS 

LG
LP

where
LG = length of sampling area

(4)
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LP = length of alongshore current displacement based on the period (d) of larval
vulnerability for a taxon
Estimation of Area of Production Foregone (APF) and consideration of error in its
estimation (see Strange et al. 2004 and Steinbeck et al. 2007 for detailed treatment of
this topic,)
One problem associated with the use of ETM approaches is in the estimation of
impact and potential mitigation opportunities. This is because the currency of ETM is
proportional mortality (PM), which is not an intuitive currency for impact assessment.
Calculation of the area of production foregone (APF) is one approach for estimating
impact and for giving guidance to compensation strategies because it yields the amount
of habitat that would need to be replaced to compensate for the larval production lost
due to entrainment.
Area of Production Foregone models can be used to understand the scale of loss
resulting from entrainment and the extent of mitigation that could yield compensation for
the loss. The basis of APF calculations with respect to entrainment rests on the
assumptions that (1) PM information collected on a group of species having varied life
history characteristics can be used to estimate to impact to all entrained species and,
(2) the currency of APF (habitat acreage) is useful in understanding both direct and
indirect impacts resulting from entrainment, which is essential for understanding the
extent of compensation required to offset the loss.
Because APF considers taxa to be simply independent replicates useful for
calculating the expected impact, the choice of taxa for analysis may differ from Habitat
Replacement Cost (HRC) assessments (Stenbeck et al. 2007). For APF the concern is
that each taxon is representative of others that were either unsampled (most species
including invertebrates, plants and holoplankton) or not assessed for impact (most fish
species, see Figure 1). The core assumption of APF with respect to estimating impact is
that the average loss across assessed taxa is the single best point estimator of the loss
across all entrained organisms. This fundamental statistical-philosophic assumption of
APF addresses one of the most problematic issues in impact estimation: the typical
inability to estimate impact for unevaluated taxa.
The calculation of APF is quite simple mathematically and in concept.
Conceptually, it is an estimate of the area of habitat that would be required to replace all
resources affected by the impact. Hence, for entrainment, it can be considered to be
the area of habitat that would have to be added to replace lost larval resources. As an
example, assume that for gobies the estimate was that 11% of larvae at risk in a 2000acre estuary were lost to entrainment. The estimate of APF then would simply be 2,000
acres (the Source Water Body = SWB) x 11% (PM) or 220 acres. Therefore the creation
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of 220 acres of new estuarine habitat would compensate for the losses of goby larvae
due to entrainment. This does not mean that all biological resources were lost from an
area of 220 acres, which is a common misunderstanding. Instead it means that if 220
acres of new habitat were created then losses to gobies would be compensated for.
Mathematically then APF is the product of PM and SWB. This calculation is done
separately for each species i.

APFi  PM i ( SWBi )

(5)

Clearly the goal should not be to assess impacts to individual species. Rather it
should be to estimate all direct and indirect impacts to the system and to provide
guidance as to the mitigation that would be compensatory. Indeed one criticism of
many assessment methodologies (e.g. Habitat Equivalency Analysis = HEA) is that
there is a focus on only a limited number of taxa (Figure 1) of all that are directly
affected by entrainment and that there is also no provision for estimation of indirect
impacts (often food web considerations). APF, as discussed, addresses this concern by
expressing impact in terms of habitat and assuming that indirect impacts are mitigated
for by the complete compensation of all directly lost resources. The idea is that the
addition of the right amount of habitat would lead to compensatory production of larvae
and would also compensate for indirect effects resulting from the larval losses. For
example, if one indirect consequence of larval losses was the loss of a food resource for
seabirds, the replacement of those lost larvae should mitigate the impact to seabirds.
Hence the task is to determine the right amount of habitat.
The most obvious approach, as noted, and one that is consistent with the
underlying assumptions of APF is to use species specific APF values to calculate a
point estimate of overall effect. The main assumptions of this approach are:
1) Species specific APF values represent random samples from a population of
APF values (the family of all possible species specific APF values)
2) Each species specific APF is the mean value of a series of samples and
hence has associated measurement error.
Based on these assumptions, the mean APF (across species) should represent
the single best estimate of the impact due to entrainment.
n

APF   APFi
i 1

(6)
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Because species in APF are simply independent replicates that yield a mean loss
rate, habitat restored or created should not be directed by species. Instead the habitat
monetized or created should represent the habitat for the populations at risk. That is, if
the habitat in the SWB estuary was 60% subtidal eelgrass beds, 15% mudflats and 25%
vegetated intertidal marsh, the same percentages should be maintained in the created
habitat. Doing so would ensure that impacts on all affected species would be
addressed.
Probably the most controversial issue in APF assessment is how measurement
error is accommodated, although such accommodation is part of national policy
recommendations (EPA 2006). In most assessments, including Habitat Replacement
Cost (HRC) (Strange et al. 2002), estimates of loss of taxa are implicitly considered to
be without error. In APF, each species specific estimate is considered to be prone to
(sometimes) massive error (indeed, estimates of confidence intervals in ETM
calculations often cross through zero). Because of the uncertainty as to how error
should be calculated and used in the calculation of estimates of compensatory
mitigation, the goals of this project were to evaluate the effect of:
(1) Incorporation of statistical uncertainty in estimation of APF – specifically how
incorporation of error affects estimates of the likelihood that proposed
mitigation acreage will be compensatory.
(2) Sample size (number of species for which APF is assessed) on estimation of
APF. Here the idea was to test how sensitive APF estimates are to sample
size. The results of this portion of the study inform future sampling design.

May 9, 2017
Scott Maloni
Poseidon Water
17011 Beach Boulevard, Suite 900
Carlsbad, CA 92008
Technical Memorandum: Response to SLC Request for Additional Turbulence Mortality
Calculation

Re:

Dear Scott,
I am pleased to submit this memo responding to the State Land Commission’s request for
Poseidon to consider the merit of calculating turbulence mortality in the Huntington Beach
Desalination Plant’s diffuser using an equation derived from a method described by Dr. Phil
Roberts. This memo was prepared jointly by TWB Environmental Research and Consulting
(Tim Hogan) and Michael Baker International (Dr. Scott Jenkins).
The following are the principal conclusions:


Upon careful review, the Roberts calculation method is inconsistent with State
regulatory policy and contains several formulation errors which render it inappropriate
for use.



These inconsistencies and errors are most likely due to the fact that the proposed
methodology for calculating diffuser impacts has not been subjected to the traditional
regulatory rule making process.



As a matter of public policy and regulatory compliance, the methodology for
assessing diffuser impacts adopted by the State Water Resources Control Board
represents the only regulatory guidance for assessing the turbulence mortality for
multiport diffusers that has had the benefit of a comprehensive peer and public review
process. Deviation from the approved guidance is not recommended until actual
diffuser operating data becomes available, or the proposed model is adopted as a
replacement of the existing guidance through an update of the Ocean Plan or similar
rule making process.

Sincerely,

Timothy W. Hogan
TWB Environmental Research and Consulting, Inc.

Introduction
Poseidon has proposed to construct the Huntington Beach Desalination Plant (HBDP)
discharge by installing a multiport diffuser on the existing offshore discharge riser of the
Huntington Beach Generating Station (HBGS). The Ocean Plan Amendment (OPA), at
Chapter III.M.2.e.1.b, requires that the discharger estimate mortality that occurs due to
shearing stress resulting from the facility’s discharge. The Final Staff Report Including the
Final Substitute Environmental Documentation (SED) provides guidance on how to estimate
the turbulence mortality at the diffuser based on the total entrained volume of dilution water
required to dilute the brine to the receiving water limitation (i.e., to within 2 ppt of ambient
background salinity).
The State Land Commission (SLC) has requested that Poseidon consider the merit of
conducting an additional calculation of turbulence mortality based on an alternative method
described in a report prepared for the proposed CalAm Monterey Peninsula Water Supply
Project (MPWSP). The alternative calculation method is described in Appendix D1 (Roberts
2016) of the Draft Environmental Impact Report/Environmental Impact Statement (DEIR/EIS)
prepared by Environmental Science Associates. Appendix D1 was prepared by Dr. Philip
Roberts, who also served as a member of the Expert Review Panel (ERP). The ERP was
formed by the State Water Resources Control Board to:
…focus only on entrainment impacts and mitigation for desalination plants, including
potential impacts from discharge diffusers (emphasis added, Foster et al. 2013, pg 2).
Dr. Peter Raimondi (who also served on the ERP) was retained by the SLC to review
information submitted by Poseidon relative to the HBDP. The SLC is preparing a
Supplemental Environmental Impact Report for the HBDP in compliance with the California
Environmental Quality Act. As a result, Dr. Raimondi, through the SLC, has issued a
memorandum (memo) titled “Procedure for calculating discharge entrainment volume having
turbulent intensity sufficient to cause planktonic mortality” which requests that Poseidon:
…calculate the realized entrainment volume using an equation derived from Roberts
(Raimondi 2017, pg 2)
“Roberts” refers to Appendix D1 (authored by Dr. Roberts; hereafter referred to as Roberts
2016) of the MPWSP DEIR/EIS report prepared by Environmental Science Associates. The
detailed hydraulic computations by Roberts (2016) of the internal diffuser flow hydraulics
diverge notably from the approach outlined in the SED.
The objectives of this memo are to:
1. provide a review of the calculation method presented in Roberts (2016): Appendix D1
of the MPWSP DEIR/EIS and
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2. provide a review of the Ocean Plan requirements which establish the State Water
Resources Control Board’s regulatory requirements for calculating turbulence
mortality.

Review of Roberts (2016) Calculation Approach
Introduction
Section 6 of Roberts (2016) presents calculations estimating potential mortality to marine
organisms as a consequence of exposure to turbulent shear (referred to herein as turbulence
mortality) in discharges from the Monterey Regional Water Pollution Control Agency
(MRWPCA) wastewater outfall offshore of Marina, California. The MRWPCA wastewater
outfall utilizes a linear diffuser with 342 discharge ports, but only 129 are open along a 1024ft long section, discharging at a depth of 104 ft. The study evaluates various combinations of
brine and treated domestic effluent discharged into three synoptic current patterns of
Monterey Bay: 1) the upwelling pattern, 2) the oceanic pattern, and 3) the Davidson current
pattern. Zero current speed was assumed for all dilution calculations; however, all the
turbulence mortality calculations are based on the upwelling current pattern assuming an
ambient current of 5 cm/s.
Turbulence mortality calculations are based on the hypothesis that only those entrained
organisms which are comparable to or smaller than Kolmogorov turbulence scales will suffer
turbulence mortality (or sub-lethal injury). Kolmogorov scales are the small eddy sizes where
the mechanical energy of turbulent fluctuations are dissipated into heat. Moreover, it is
argued that incremental mortality due to the diffuser jets will only occur for regions where the
Kolmogorov scales of the diffuser jets are shorter than the natural Kolmogorov scale in the
ocean water mass near the diffuser. Therefore, the method for determining incremental
turbulence mortality from diffusers is not portable because it relies on a highly site-specific
parameter that is extremely difficult to measure. Walter et al. (2014) measured Kolmogorov
scale ocean turbulence using Doppler velocimeters and fast-response conductivitytemperature sensors mounted on an underwater turbulence flux tower located in the far
southern end of Monterey Bay, offshore of the Hopkins Marine Station in Pacific Grove. (This
site is approximately 8.5 miles from the MRWPCA diffuser site and at a shallower depth). To
our knowledge, no such direct measurements of Kolmogorov scale ocean turbulence in the
nearshore environment exist anywhere else in California, and collecting such data would be
a multi-year research effort, since nearshore ocean turbulence varies daily (even diurnally)
with variations in winds, waves and currents, and is also highly depth dependent.
Roberts estimates turbulence mortality impacts of a linear diffuser by the following steps:
1. Assuming Kolmogorov turbulence length scales in receiving waters are the same as
those found by Walter 8.5 miles away (from Walter et al. 2014) and comparing them
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to the estimated size of the Kolmogorov scales in the diffuser jets (from eq. 9 applied
to UM3 model results) for the various brine discharge scenarios to establish
thresholds for the sizes of marine organisms that will suffer injury or mortality.
2. Estimating the total volumes where turbulence effects may be expected and express
it as a fraction of the total volume of the BMZ. This is accomplished using UM3
model predictions of the dilution, distance to impact of the brine plume with the
seabed, diameter of the plume at impact, and volume of the plume until impact. The
volume of the plume until impact (Table 10, Column 11) is divided by the total volume
of the BMZ from eq. (13) to give the volume of the Brine Mixing Zone (“BMZ”) that
could contain harmful turbulence at Kolmogorov scales.
3. Estimating the fraction of the ambient flow that passes over the diffuser that is
entrained, and from this infer the fraction of marine organisms entrained by the
diffuser. This is calculated beginning with the entrainment volume flux from eq. (20)
using the brine discharge rate multiplied by the Cederwall dilution factor from eq. 3,
multiplied by a factor of 1.4 (cf eq. (20) of Roberts 2016). The Cederwall dilution
factor at the BMZ is derived in Table 7 column 7 under the assumption of no ambient
current. The entrainment volume flux thus calculated from the Table 7 dilution factors
is then divided by the BMZ flux from eq. (21) assuming the ambient currents are 5
cm/s. The ratio of these two factors (calculated from mutually exclusive assumptions
of ambient current) gives the Fraction of BMZ flux entrained that appears in Table 10,
column 17.
4. Estimating the total numbers of organisms entrained by the diffuser and the number
that may be subject to mortality. The total number of organisms entrained is
calculated by multiplying the count (from Table 11 column 4 and based on a one-day
plankton sampling effort) times the discharge rate, multiplied by the Cederwall dilution
factor (from Table 7 column 7), multiplied by a factor of 1.4 (cf eq. (20) of Roberts
2016), multiplied by 3,785.4 m3/day per mgd to obtain the total numbers of organisms
entrained per day in Table 11, column 7. Since the Kolmogorov turbulence length
scales of the diffuser jets is less than 1 mm, and mortality is assumed under the
Roberts hypothesis to only occur when the organisms are equal to or less than the
Kolmogorov scales, the incremental mortality numbers in Table 11 column 8 are
obtained by multiplying the only total numbers in column 7 whose size fractions
contain a millimeter or less by the fraction of mortality, which is assumed to be 50%.
As noted on pg 33 of Roberts (2016): the fraction of them that actually die is
uncertain. Note, all the entries in column 8 for incremental mortality are exactly ½ the
total numbers in column 7; or exactly ½ the percentage of the organism population
that is equal to or less than 1 mm (the Kolmogorov scales)
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5. Estimating the upper bound for the fraction of entrained organisms subject to
mortality equal to: (Fraction of BMZ flux entrained) x (Fraction of organisms <1mm) x
(Fractional mortality), where:
Fraction of BMZ flux entrained = Entrainment Volume / BMZ flux (from Table 10,
column 17)
Fraction of organisms < 1mm is based on the idea that only organism this small are
subject to mortality from turbulence (natural Kolmogorov scale near the diffuser is
about 1 mm)
Fractional Mortality = the percentage of organisms <1mm that die as a result of such
turbulence (calculation assumes 50% survival, but no basis for this assumption has
been provided)

General Comments
There are no direct measurements of turbulence mortality in the bio-engineering literature to
support the hypothesis that only those entrained organisms which are comparable to or
smaller than Kolmogorov turbulence scales will suffer injury or mortality. Roberts claims on
p. 34, “Experimental evidence suggests that the main turbulence effect is caused by smallscale eddies, known as the Kolmogorov scales…” However, the literature he cites is his own
(Foster et al. 2013), where he re-interprets the experimental literature in terms of dissipation
rates that he calculated from idealized relations and subsequently links to Kolmogorov
scales. All published measurements of sub-lethal and lethal injury in turbulent flows are
reported in terms of the mean velocity, the mean strain rate, or total shear stress. The notion
that the small-scale Kolmogorov eddies are somehow more damaging to juvenile fish and
ichthyoplankton appears to be based on the fact that most of the dissipation of turbulent
energy into heat occurs at the Kolmogorov eddy scales; but it has been incorrectly presumed
that strain rates and shear stresses are also largest at these small eddy scales. This
confusion arises over the fact that energy and energy dissipation are two different properties
of a turbulent flow. Experimental measurements and theoretical work on properties of
turbulent flow show that almost all the turbulent energy is concentrated at the large eddy
scales of the energy spectra (distribution of energy vs eddy size), see Grant et al. (1962).
The structure of the turbulence at these large eddy scales is determined by the mean flow of

u , which supplies the energy for turbulence formation, and it is the size of these large
eddies, l , that control the turbulent diffusion of momentum and the size of the eddy diffusivity
the jet,

  l2

u
, and ultimately the size of shear stress that injures the organisms. On the other
r

hand, the Kolmogorov Hypothesis is based on the small-scale eddies being decoupled from
the mean flow, and completely independent of the large energy-containing eddies
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(Kolmogorov, 1941). While an energy dissipation spectra (distribution of energy dissipation
vs eddy size) may peak at the Kolmogorov eddy scales (Heisenberg 1948; Kovasznay 1948),
energy dissipation does not directly injure or kill juvenile fish or ichthyoplankton, because the
heat evolved through turbulent energy dissipation causes a negligible change in water
temperature, owing to the high heat capacity of water. Finally, juvenile fish or
ichthyoplankton entrained into a turbulent jet will simultaneously be exposed to all sizes of
turbulent eddies across the energy spectra, and it is impossible to separate the injurious
effects of one size of eddy from another. If the Roberts hypothesis were correct, then it leads
to some insensible conclusions. Per eq. (9) the Kolmogorov eddy size increases with
decreasing velocity. If injury only occurs when the organism is equal to or less than the
Kolmogorov scale, then lower velocity diffusers would harm a larger fraction of the
ichthyoplankton population. All that is actually known and reported in the bio-engineering
literature are injury and mortality statistics relative to the mean flow properties (velocity, strain
rate or shear stress) and it is the largest turbulent eddies containing almost all the turbulent
energy that determine the turbulent shear stress. The most comprehensive such study in the
bio-engineering literature is Nietzel et al. (2004) who related lethal and sub-lethal injury to the
mean strain rates in prototype scale diffuser jets under laboratory-controlled conditions
involving 10 cm juvenile salmon in a flume at the Pacific Northwest National Laboratory. If
the Roberts hypothesis were valid, these juveniles would have suffered no injury. Instead
injuries such as ruptured eye balls and gills were reported.

Specific Comments
1. Equation (20) is dimensionally incorrect. It is stated that eq. (20) represents, “total
volume entrained into the jets”, but the left-hand side of eq. (20) has units of
volume/time. Equation (20) actually represents volume flux.
2. The calculation Fraction of BMZ flux entrained = Entrainment Volume / BMZ flux
(from Table 10, column 17) involves mutually exclusive assumptions. The entrained
volume is calculated from a dilution factor based on zero ambient current. The BMZ
flux is calculated from an assumption that the ambient current is not zero, but equal to
5 cm/s.
3. The calculation of upper bound of the incremental turbulence mortality impact using
the un-numbered equation on p. 33 produces a division by zero (singularity) for zero
ambient currents. The un-numbered equation on p. 33 is based on eq. (21) which
converges to zero for zero mean current, resulting in the division by zero singularity.
Equation 21 is fundamentally corrupted because it neglects the volume flux into the
BMZ by the diffuser-induced entrainment flows, which must occur in order to produce
dilution within the BMZ volume. (Note, new fluid must continually enter the BMZ to
produce dilution of a continuous discharge). If this term were added to eq. (21), then
the un-numbered equation on p. 33 for the fraction of entrained organisms passing
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over the diffuser would not converge to infinity for zero ambient currents; but rather
converge to 1.0. This in turn, would produce a result for the upper bound of the
incremental turbulence mortality impact at zero ambient current that is the same as
the incremental mortality numbers in Table 11 column 8 (or exactly ½ of the total
number of organisms less than or equal to 1mm in size), where the Table 11 numbers
are based on dilution factors at zero current.
4. The flux plane in eq. (21) is also formulated incorrectly. The BMZ volume as
represented by eq. (13) is a rectangular volume 1024 ft X 656 ft. X 104 ft with two half
cylinders of radius 328 ft. attached to both ends. Therefore, the flux plane is actually

( L  w) H not ( L  2w)H .
5. There appears to be quite a bit of obscuration over the value of the dilution factor.
Table 7 lists dilution factors from both the UM3 model and the Cederwall algorithm
and then Table 10 lists the UM3 dilution factor but does not use that value to
calculate the Fraction of BMZ flux entrained in column 17 of Table 10. Instead,
column 17 is calculated from the Cederwall value in Table 7 after multiplying it by a
factor of 1.4 to calculate the Fraction of BMZ flux entrained in the last column of Table
10. Since all the turbulence mortality calculations are normalized to the BMZ volume,
then the average dilution at the BMZ is simply known from conservation of mass, and
from the definition of terms in the OPA, which states dilution is:

Dm 

S b ( x  0)  S b ( x  BMZ )
S b ( x  BMZ )  S o

Where S b ( x  0) is the brine salinity at the point of discharge; S b ( x  BMZ ) is the
brine salinity at the BMZ and S 0 is the ambient ocean salinity.

Review of Codified Language Supporting the 23% Calculation
Approach
The SLC is interested in developing the most robust record of analysis to illustrate that all
means to evaluate potential environmental impacts to state-owned land and associated biota
have been applied. Further, Poseidon understands that the SLC’s California Environmental
Quality Act (CEQA) assessment does not limit staff from investigating alternative turbulence
mortality calculation methodologies when those models may provide new or better
information. However, the inherent assumption that each alternative calculation method has
undergone the same magnitude of peer review and vetting is not met for this new calculation
method. Rather, the calculation method described in Roberts (2016) was part of a proposed
project-specific submittal for a proposed seawater desalination project in Monterey Bay that
has not completed the CEQA process nor demonstrated compliance with the OPA. As such,
without a similar level of peer review and public vetting, applying this alternative calculation
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method to the HBDP is inappropriate. Instead, it is more defensible to use the existing
guidance in the SED on how to calculate turbulence mortality as it has undergone
independent review by multiple subject matter experts.
The OPA and SED were developed in a very thoughtful, inclusive, and comprehensive
manner as evidenced by this excerpt from the executive summary of the SED:
The process to develop the Desalination Amendment was assisted by the formation
of expert review panels, an interagency workgroup, and extensive stakeholder
outreach that provided the State Water Board with many concepts and
recommendations to consider in the development of the proposed amendment.
(SWRCB 2015, pg 11-12)
Similarly, the SED underscores the importance of a comprehensive peer review process
when new science-based rules are developed:
In 1997, section 57004 was added to the California Health and Safety Code (Senate
Bill 1320-Sher) which requires external scientific peer review of the scientific basis for
any rule proposed by any board, office or department within Cal/EPA. Scientific peer
review is a mechanism for ensuring that regulatory decisions and initiatives are based
on sound science. Scientific peer review also helps strengthen regulatory activities,
establishes credibility with stakeholders, and ensures that public resources are
managed effectively. The scientific and technical information supporting Desalination
Amendment underwent external scientific peer review in June of 2014 by the
following reviewers…. (SWRCB 2015, pg 31)
Development of the OPA and SED took approximately eight years, beginning on June 26,
2007 with a scoping meeting and ending with the adoption of the OPA and SED on May 6,
2015. Since the adoption of the OPA and SED two years ago, these documents have
formed the basis around which desalination project proponents have developed compliance
strategies. As such, Poseidon used the guidance provided in the SED to develop a
compliance plan to ensure implementation of the best available site, design, technology, and
mitigation measures feasible to minimize the intake and mortality of all forms of marine life.
Relative to estimating turbulence mortality at the diffuser, Poseidon relied on the guidance
provided in section 8.5.1.2 of the SED (with the reasonable expectation that the guidance
would be relied on to make a regulatory determination):
However, until additional data is available, we assume that larvae in 23 percent of the
total entrained volume of diffuser dilution water are killed by exposure to lethal
turbulence. (SWRCB 2015, pg 85-86)
This assumption of 23% was derived from the October 9, 2013 ERP report titled
“Desalination Plant Entrainment Impacts and Mitigation” (Foster et al. 2013). The analysis
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provided by Roberts and Mead-Vetter (2013) in Appendix 1 to this report clearly provides this
conclusion:
Therefore, the volume of water that is entrained for dilution that is subject to relatively
high turbulence intensities and shear stresses is about 23 to 38% of the total
entrained volume. (Roberts and Mead-Vetter 2013 [Appendix 1, pg iii] in Foster et al.
2013)
The SED subsequently incorporated the lower percentage (23%) as follows:
Foster et al. (2013) modeled shearing stress from multiport diffusers and reported that
larvae in 23 percent of the total entrained volume of dilution water may be exposed to
lethal turbulence for 10 to 50 seconds. (SWRCB 2015, pg 85)
Based on the information from Foster et al. (2013) and Roberts and Mead-Vetter (2013) and
its subsequent incorporation into the SED at section 8.5.1.2, the use of 23% of the total
entrained dilution flow is appropriate for calculating turbulence mortality at the diffuser.
Furthermore, since no new “empirical data showing the level of mortality caused by multiport
diffusers” (SWRCB 2015, pg 85) are presented, the use of an alternative calculation method
is unsupported per the SED language.
The calculation method proposed by Roberts (2016) has yet to undergo the thoughtful,
inclusive, and comprehensive peer review process that all the supporting documentation did
during the development of the OPA and SED. As a matter of policy and permitting
streamlining, therefore, the prevailing regulatory guidance is that which has been
comprehensively peer reviewed and ultimately codified in the SED; no other calculations are
warranted until such time as new empirical data become available and are peer-reviewed.
Lastly, the calculation method proposed by Roberts (2016) conflicts fundamentally with the
calculation method proposed by Roberts and Mead-Vetter (2013) in Appendix 1 of Foster et
al. (2013). Though much of the hydraulic theory presented is common to both reports by Dr.
Roberts, there is an inherent conflict in using the same hydraulic theory to derive two
different calculation methods. As a matter of policy, Poseidon used the Roberts-derived
calculation method codified in the SED and, more specifically, followed the example
calculation provided on page 85 of the SED.

Conclusions
The efficacy of the turbulence mortality mechanism put forth in Section 6 of Roberts (2016) is
questionable, and the calculus presented for estimating turbulence mortality impacts is based
on mutually exclusive assumptions compounded by several formulation errors and
unsupported survival assumptions. Hence, there appears to be no foundation for substituting
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this methodology for the turbulence mortality assessment guidance in the SED document of
the OPA.
The Roberts calculation method represents an unvetted, project-specific alternative
calculation approach using the same information that was available during the development
of the SED and OPA, but only to arrive at a different answer. It does not present the type of
“additional data” contemplated in the SED as being necessary to justify an update of the
Ocean Plan.
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1.0 INTRODUCTION
This report presents information on tidal wetlands restoration and mitigation opportunities in
Southern California that may be considered as potential mitigation for marine life impacts
associated with desalination facilities under consideration by Poseidon Water (Poseidon). In
2010, Nordby Biological Consulting (Nordby) prepared the original comparison of selected
southern California sites for mitigation for Poseidon’s Carlsbad Desalination Plan. This report
has been prepared to update the 2010 comparison to examine potentially feasible mitigation
sites for Poseidon’s Huntington Beach Desalination Project.
The Ocean Plan Amendment (OPA) adopted by the SWRCB requires desalination project
proponents to comply with CWC Section 13142.5(b), which requires the “best available site,
design, technology and mitigation measures feasibility to minimize the intake and mortality of all
forms of marine life.” OPA Section III. M 2.e.(3) provides the requirements to satisfy the marine
life mitigation requirements of CWC Section 13142.5(b), which stipulate that the mitigation shall
be accomplished through expansion, restoration or creation on one or more of the following:
kelp beds, estuaries, coastal wetlands, natural reefs, MPA’s or other projects approved by the
regional water board that will mitigate for intake and mortality of all forms of marine life
associated with the facility. Mitigation is based on the concept of replacing the area of fish
production lost (‘foregone’) (APF) to entrainment and brine discharge through restoration of
habitat that replaces the lost production. The APF approach has been adopted by California
regulatory agencies to determine mitigation for desalination plants. Estimates of APF are based
on both intake of surface water as well as discharge of brines. For the Poseidon Huntington
Beach facility, the APF for the intake entrainment is 16.9 acres and for the discharge is 23.4
acres, for a total of 40.3 acres.
This analysis compares the restoration potential of ten Southern California wetlands according
to meet the marine life requirements of the desalination amendment to the State Water
Resources Control Board’s (SWRCB) Water Quality Control Plan for the Ocean Waters of
California. The following sites were examined for this 2016 update:
•
•
•
•
•
•
•
•
•
•

San Diego Bay (Pond 20 Restoration) in San Diego County
Mission Bay Re-Wild Project in San Diego County
San Dieguito River Lagoon Wetland 6B in San Diego County
Big Canyon Creek in Orange County
Huntington Beach Wetlands in Orange County
Bolsa Chica Inlet Maintenance in Orange County
Los Cerritos Wetlands in Los Angeles County
Colorado Lagoon in Los Angeles County
Ballona Wetlands in Los Angeles County
Ormond Beach in Ventura County

The final goal of this analysis is to rank the potential restoration sites against objectives and
criteria contained in the Ocean Plan amendment for acceptable sites to provide mitigation for
marine life impacts. This analysis includes a comparison of a number factors, including status
of supporting technical studies conducted for restoration plans at each wetland, proposed
distribution of habitats created, potential impacts on existing habitats, and potential for
compliance with SWRCB OPA goals and objectives.
The following sites had been considered in 2010, but are no longer available or feasible for
mitigation:
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•

Santa Ana River in Orange County: This site is privately owned and is proposed for
restoration in association with the Banning Ranch project and is not available at this time
for use by other entities. The Banning Ranch project is currently under review by the
California Coastal Commission.

•

Aqua Hedionda Lagoon in San Diego County: Caltrans has acquired the most feasible
area identified for tidal restoration in the northeastern part of the lagoon and is
proceeding with studies to restore tidal action to this property. No other landholdings are
available or feasible for restoration. This project has restored nearly 11 acres of the
lagoon and nearing completion in 2016.

•

Tijuana Estuary in San Diego County: This project addresses critical planning needs for
the continued adaptive restoration of the Tijuana River Estuary. This project has been
designed in several phases including design, engineering, and permitting for the Tijuana
Estuary Tidal Restoration Program, a long-term restoration program led by the
Southwest Wetlands Interpretive Association (SWIA) and the Tijuana River National
Estuarine Research Reserve. A recent grant for planning and design was just awarded
to the SWIA. These funds are for the design and planning of the next phase of the
project. The Project manager believes it will be 2018 before additional project funds are
need and construction activities are undertaken.

•

San Elijo Lagoon: The goal of the San Elijo Lagoon Restoration (SELRP) is to enhance
and restore the biological functions and values of the San Elijo Lagoon Reserve. The
SELRP is in the final design and engineering phase and this proposed augmentation will
fund the completion of all pre-construction tasks for the SELRP. The U.S. Army Corps
of Engineers, the federal lead agency for the SELRP, recently selected the Least
Environmental Damaging Project Alternative, which will be the project it will permit. This
authorization would be the final disbursement of the Conservancy’s San Diego
Association of Governments (SANDAG) funds to complete additional technical studies,
final engineering submittals and construction specifications, a pre- and post-construction
monitoring plan, implementation of pre-construction monitoring, and additional
environmental and permit application information.

•

Buena Vista Lagoon in San Diego County: In July 2012, SANDAG was asked to serve
as the new lead agency for the environmental review process for the Buena Vista
Lagoon Enhancement Project. It is being considered as part of the Comprehensive
Environmental Projects for the North Coast Corridor project. Through the EIR process,
SANDAG plans to engage stakeholders and the public in considering potential
restoration options. If the process results in the selection of a preferred enhancement
alternative, then SANDAG may lead the implementation of that alternative.

•

Anaheim Bay in Orange County: This area is owned by the federal government and is
still being considered under a Comprehensive Conservation Plan for restoration of
transition habitat and upland habitat under the proposed plan. Tidal habitat restoration
was reviewed as an alternative, but is not currently included in the proposed restoration
alternative.

•

San Diego Bay D Street Fill Restoration Project: The U.S. Fish and Wildlife Service
(USFWS), in partnership with San Diego Gas and Electric (SDG&E), proposes to
implement Alternative B which would restore 11.03 acres of tidally influenced coastal
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wetland habitat and 1.41 acres of upland transition habitat within a 12.44-acre area at
the southeast corner of the D Street Fill. Preparation of the site to support 0.62 acre of
subtidal habitat, 0.98 acre of intertidal mudflat habitat, 6.60 acres of low salt marsh
habitat, 2.83 acres of mid-high salt marsh habitat, and 1.41 acres of native
upland/wetland transitional habitat would require the excavation of approximately
125,000 cubic yards of material. The material excavated from the restoration site would
be relocated to the northwest portion of the D Street Fill to raise the elevation of
approximately 29.85 acres of land managed by USFWS and the Port of San Diego as a
California least tern (Sterna antillarum browni) nesting site. The restoration of 11.03
acres of coastal wetlands also represents compensatory mitigation for impacts to
jurisdictional wetlands associated with the SDG&E South Bay Substation Relocation
project. In addition, a construction staging area will be required on a disturbed portion of
the D Street Fill, and another off-site construction staging area, if necessary, could be
established on land immediately to the east of the D Street Fill in a currently disturbed
area. Once excavation is completed, the restoration site will be planted with appropriate
native vegetation and monitored and maintained for five years. The construction phase
of this project was completed in early 2016.

2.0 POTENTIAL WETLAND RESTORATION PROJECTS AVAILABLE TO MEET OPA
REQUIREMENTS
The analysis is presented in a geographical order, from south to north. A summary of existing
restoration planning is presented for each wetland. The potential compatibility of each wetland
restoration plan with the OPA is also provided for each wetland.
2.1

SAN DIEGO: POND 20 MITIGATION BANK

Pond 20, originally one of the salt ponds of the Western Salt Company, was purchased by the
Port of San Diego in October 1998 as part of an 836-acre land acquisition. Most of this land
was acquired to mitigate the expansion of Lindbergh Field when the airport operations were
under the Port's control. As part of this mitigation effort, 722 acres were transferred to the State
of California. This ultimately led to the creation of the South San Diego Bay National Wildlife
Refuge. When the San Diego County Regional Airport Authority (Airport) became a separate
agency on January 1, 2003, the Port retained ownership of Pond 20, and the Airport took over
the remaining acreage. The Port has worked collaboratively with the cities of San Diego and
Imperial Beach to explore opportunities for future uses.
Status of Existing Plans. A Memorandum of Understanding has been developed between the
Port of San Diego and the cities of San Diego and Imperial Beach which outlines a process to
solicit input and develop project concepts for Pond 20. On July 14, 2015, the Board of Port
Commissioners approved a land use plan for the 95 acres of Pond 20 that will benefit Imperial
Beach, the City of San Diego, and our entire region.
The long-term plan calls for:
•
•

An 84-acre parcel in the center of the site designated for mitigation banking as specified
in an RFP issued for development of this site.
A 3.1-acre parcel on the western edge of Pond 20 designated commercial to
complement the new Bikeway Village
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•

A 7.9-acre parcel on the eastern edge designated for low-intensity commercial
development

A current plan for development into a mitigation bank is on-going and has yet to be published by
the Port of San Diego.
The preferred alternative for the South San Diego Bay Unit includes the restoration of
approximately 650 acres of tidal wetlands, primarily from the conversion of solar evaporation
ponds to tidal wetlands accomplished by breaching existing levees and allowing low marsh
habitat to develop.
Status of Environmental Documentation. Currently there are no environmental documents
available for the development of Pond 20 into a mitigation bank. Several feasibility studies have
been conducted:
•
•
•

Port of San Diego’s Pond 20 Wetland Mitigation Site Feasibility and Options prepared by
Merkel & Associates, Inc., August 2014.
Pond 20 Mitigation Bank Feasibility Analysis prepared by Keyser Marston Associates,
Inc., July 1, 2015.
Port of San Diego Staff Report: Presentation on Pond 20 Concerning Mitigation Bank
Feasibility, Ancillary Parcel Development Feasibility, and Direction to Staff, July 14,
2015.

Status of Required Permits. The potential permits required for the development of Pond 20
into a mitigation bank are listed below. No permits have been issued for the site as of March
2016.
•
•
•
•
•
•
•

U.S. Army Corps of Engineers Section 404 permit and Rivers and Harbors Act Section
10 permit
U.S. Fish and Wildlife Service Section 7 Endangered Species Act consultation
National Oceanic and Atmospheric Administration/National Marine Fisheries Service
Consultation pursuant to the Magnuson-Stevens Fishery Conservation and Management
Act
Regional Water Quality Control Board Section 401 Water Quality Certification, and
possibly, a waste discharge permit for breaching salt pond levees
California Department of Fish and Wildlife Streambed Alteration Agreement
California Coastal Commission Development Permit in compliance with the Marine Life
Mitigation Plan
City of San Diego Encroachment Permit for any impacts to lands owned by the City of
San Diego

This potential restoration project is in the early planning stages and the required discretionary
permits have not yet been identified.
Habitat Distribution. Design of the mitigation bank is still on-going and habitat distribution was
not yet known.
Potential Impacts to Existing Habitats. According to the CCP/EIS, creation of intertidal
wetlands at Pond 20 would convert some existing wetlands and hypersaline basins to tidal
marsh and impact up to 6 acres of intertidal habitat, 3 acres of freshwater marsh, and 130 acres
of uplands, primarily old agricultural fields. However, a refined restoration plan may reduce
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those anticipated impacts. A federal Clean Water Act and a California Coastal Act wetland
delineation is currently being prepared and will be reviewed by the respective agencies. The
existing habitats are considered degraded and the restoration project will create improved
wetland areas.
Land Ownership. The Pond 20 area is owned by the Port of San Diego. The cities of San
Diego and Imperial Beach and USFWS are all stakeholders in the property, but are not the
owners.
Compliance with OPA Requirements and Conditions. Selection of the San Diego Wildlife
Refuge Pond 20 as a mitigation site holds potential as a fee based mitigation project. The Port
of San Diego would be the sponsor of the site and would undertake the restoration based on a
‘turn-key’ mitigation project. While the Port does not have experience as a mitigation bank
operator, it has created tidal wetlands for other projects and has the financial capacity and
ability through its contractors to undertake the development of a migration bank to provide
habitat for Poseidon. An evaluation of the potential for this site to meet the OPA requirements is
provided below:
OPA Objectives and Criteria for Marine Life
Mitigation

Potential for Compliance

Submit a Mitigation Plan, including project objectives, site
selection, site protect instrument, baseline site conditions, a
mitigation work plan, a maintenance plan, a long-term
management plan, an adaptive management plan,
performance standards, success criteria, monitoring
requirements, and financial assurances.

Possible. A mitigation plan needs to be
prepared that addresses the specific
needs of the Poseidon mitigation
requirements to address fish issues.

Mitigation shall be accomplished through expansion,
restoration or creation of one or more of the following: kelp
beds, estuaries, coastal wetlands, natural reefs, MPAs, or
other projects approved by the regional water board.

Yes. Restoration of the Pond 20 to
intertidal wetlands would restore areas
that were formerly mapped as intertidal
mudflats and salt marsh (1852 U.S. Coast
Survey Map and 1859 Survey of the
Coast of the United States, Coastal
Survey Office). These wetlands have
been converted to salt production
facilities and their restoration to tidal
wetlands would likely be successful.

The owner/operator shall demonstrate that the project fully Yes. The project site is sufficient provide
mitigates for intake-related marine life mortality by including the expected mitigation requirement of
expansion, restoration, or creation of habitat based on the 16.9 acres.
APF acreage calculated.
The mitigation project’s production area shall overlap the
facility’s source water body. Impacts on the mitigation project
due to entrainment by the facility must be offset by adding
compensatory acreage to the mitigation project.

No. The project is located in south San
Diego Bay and its production area does
not overlap the facility’s source water
body

The owner/operator shall demonstrate that the project fully No. The anticipated benefits at Pond 20
mitigates for discharge- and construction-related marine life are not sufficient to meet the APF of 22.4
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OPA Objectives and Criteria for Marine Life
Mitigation

Potential for Compliance

mortality projected in the MLMR.

acres estimated in the MLMR.

The regional water board may permit out-of-kind mitigation for
mitigation of open water or soft bottom species. In-kind
mitigation shall be done for all other species whenever
feasible.

Possible. This project is out-of-kind but
provides benefits for fish species
associated with San Diego Bay. The
South Bay’s shallow subtidal habitat
supports a group of twelve species of fish
that are indigenous to the bays and
estuaries of the Southern California Bight.
The south end of San Diego Bay also
functions as an important nursery area for
juvenile California halibut and young
spotted and barred sand bass.

2.2

RE-WILD MISSION BAY

Re-Wild Mission Bay is a project of San Diego Audubon to enhance and restore up to 170 acres
of wetland habitat in the northeast corner of Mission Bay at the mouth of Rose Creek and
contiguous with the existing Kendall Frost Marsh and expand opportunities for compatible
community access to the marsh.
Status of Existing Plans. The City of San Diego developed a Master Plan for Mission Bay
Park in 1978 and updated the plan in 1994 and 2002. In May 2014 a Feasibility Study was fully
funded by the Coastal Conservancy and USFWS. A Mission Bay Historical Ecological
Reconnaissance Study was completed in February 2016. A conceptual restoration plan with
three alternatives will be released in the winter of 2017.
Status of Environmental Documentation. There are no current environmental documents
available for the Re-Wild Mission Bay Project.
Status of Required Permits. No permits have been issued for the site as of April 2016. The
following permits will be required for the restoration of the Re-Wild Mission Bay prior to project
approval and implementation:
•
•
•
•
•
•
•

U.S. Army Corps of Engineers Section 404 permits and Rivers and Harbors Act Section
10 permit
U.S. Fish and Wildlife Service Section 7 Endangered Species Act consultation
National Oceanic and Atmospheric Administration National Marine Fisheries Service
Consultation pursuant to the Magnuson - Stevens Fishery Conservation and
Management Act
Regional Water Quality Control Board Section 401 Water Quality Certification
California Department of Fish and Wildlife Streambed Alternation Agreement;
California Coastal Commission Development Permit
City of San Diego Encroachment Permit for any impacts to lands owned by the City of
San Diego.
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Habitat Distribution. The Planning area for Re-Wild Mission Bay consists of 460 acres:
•
•
•
•

Kendall-Frost Marsh (65 Acres)
Campland and DeAnza Cove Mobile Home Park (135 Acres)
Mission Bay Golf Course (Approximately 120 acres)
Subtidal Areas (Approximately 145 acres)

Potential Impacts to Existing Habitats. Exact impacts to existing habitats have yet to be
determined; however, it is anticipated that approximately 170 acres of the planning area will be
restored to wetland.
Land Ownership. The property for the Re-Wild Mission Bay project is owned by the City of
San Diego and is leased to Campland and De Anza Mobile Home Park; the lease for both
properties will expire in 2017.
Compliance with OPA Requirements and Conditions. Selection of the Re-Wild Mission Bay
Site as mitigation site holds potential for compliance with some of the OPA requirements and
conditions. The project could be completed as either a mitigation project to be conducted by
Poseidon or under a fee based management arrangement. However, at this time, it is uncertain
if the Audubon Society has the financial ability to conduct the project and it is likely to need
significant assistance in formulating the approach to a final restoration plan.
An evaluation of the potential to meet the OPA requirements is provided below:
OPA Objectives and Criteria for Marine Life
Mitigation

Potential for Compliance

Submit a Mitigation Plan, including project objectives, site
selection, site protect instrument, baseline site conditions, a
mitigation work plan, a maintenance plan, a long-term
management plan, an adaptive management plan,
performance standards, success criteria, monitoring
requirements, and financial assurances.

Possible. A mitigation plan needs to be
prepared that addresses the specific
needs of the Poseidon mitigation
requirements to address fish issues. It
may take considerable time to develop a
mitigation plan including environmental
review, before the details are known as to
the specifics required for submittal of a
mitigation plan to the Regional Board.

Mitigation shall be accomplished through expansion,
restoration or creation of one or more of the following: kelp
beds, estuaries, coastal wetlands, natural reefs, MPAs, or
other projects approved by the regional water board.

Yes. Restoration of the upland areas to
intertidal wetlands would restore areas
that were formerly mapped as intertidal
mudflats and salt marsh (1852 U.S. Coast
Survey Map and 1859 Survey of the
Coast of the United States, Coastal
Survey Office). These wetlands have
been converted to recreational facilities
and their restoration to tidal wetlands.

The owner/operator shall demonstrate that the project fully Yes. The project site contains sufficient
mitigates for intake-related marine life mortality by including acreage to provide the expected
expansion, restoration, or creation of habitat based on the mitigation requirement.
APF acreage calculated.
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OPA Objectives and Criteria for Marine Life
Mitigation

Potential for Compliance

The mitigation project’s production area shall overlap the No. The project is located in Mission Bay
facility’s source water body. Impacts on the mitigation project and its production area does not overlap
due to entrainment by the facility must be offset by adding the facility’s source water body
compensatory acreage to the mitigation project.
The owner/operator shall demonstrate that the project fully Yes. The anticipated benefits at Mission
mitigates for discharge- and construction-related marine life Bay are sufficient to meet the APF
mortality projected in the MLMR.
estimated in the MLMR.
The regional water board may permit out-of-kind mitigation for
mitigation of open water or soft bottom species. In-kind
mitigation shall be done for all other species whenever
feasible.

Possible. This project is out-of-kind but
provides benefits for fish species
associated with Mission Bay. Many of
these fish species provide forage for
coastal and marine species or are
nursery grounds for off-shore species.

2.3 SAN DIEGUITO LAGOON WETLAND 6B
Wetland restoration planning at San Dieguito Lagoon has been on-going since the late 1970s
when the City of Del Mar and the Coastal Conservancy prepared a plan for revitalizing and
managing the lagoon and surrounding areas. As a result of that effort, the City of Del Mar
adopted the San Dieguito Lagoon Resource Enhancement Program in 1979. In 1983, a portion
of the enhancement plan was implemented with dredging of a 70-acre tidal lagoon. In the 1991,
the CCC adopted new operating conditions for the San Onofre Nuclear Generating Station
(SONGS) Units 2 and 3 operated by Southern California Edison (SCE). These conditions
required SCE to restore 150 acres of tidal wetlands as mitigation for impacts to the marine
environment from operation of SONGS Units 2 and 3. The CCC identified eight potential
wetland mitigation sites including San Dieguito Lagoon as potential mitigation sites and
ultimately selected San Dieguito Lagoon in 1992.
In 2000, the San Dieguito Wetland Restoration EIR/EIS was competed. That document was
based on the final CCC conditions that SCE submit a plan for a total of 150 acres of credit,
including creation or substantial restoration of 115 acres of tidal wetland with up to 35 acres
credit for perpetual maintenance of the tidal inlet of the lagoon. SCE began construction of the
restoration project in 2006.
In 2007, Poseidon Resources identified San Dieguito Lagoon as a potential site to mitigate for
impacts to the marine environment from the proposed operation of its Carlsbad Desalination
Plant in Carlsbad, California. Conceptual plans for approximately 42 acres of tidal wetland
creation were developed and submitted to the CCC pursuant to Poseidon’s application for a
Coastal Development Permit.
Despite developing a conceptual restoration plan, Poseidon ultimately rejected the San Dieguito
Lagoon restoration site following unsuccessful negotiations with SCE. The San Dieguito River
Park Joint Powers Authority (JPA) has adopted a Memorandum of Understanding with Caltrans
District 11 and SANDAG for restoration of the property.
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In 2014, SCE decided to increase the wetland restoration acreage at San Dieguito in order to
have sufficient acreage should a portion of the existing restoration not meet overall performance
standards. The area of this expanded wetland (Area W6a) is approximately 1 acre. This
wetland unit as planned serves as the mouth of the channel for a larger wetland restoration W6b
(17.5 acres) to the south.
Status of Existing Plans. A Final Restoration Plan exists for the SCE San Dieguito
Restoration project (2007). Conceptual Engineering and Grading Plans for W6a are currently
being developed by SCE. No detailed plans have been prepared for W6b.
Status of Environmental Documentation. An Environmental Impact Report (2000) has been
developed for the San Dieguito Lagoon, which includes the W6b area.
Status of Required Permits. No permits have been issued for W6b as of April 2016. The
following permits will be required for the restoration of W6b in San Dieguito Lagoon prior to
project approval and implementation:
•
•
•
•
•

U.S. Army Corps of Engineers Section 404 permits
Regional Water Quality Control Board Section 401 Water Quality Certification
California Department of Fish and Wildlife Streambed Alternation Agreement;
California Coastal Commission Development Permit
City of San Diego Encroachment Permit for any impacts to lands owned by the City of
San Diego.

Habitat Distribution. Area W6a (±2.5 acres) is proposed primarily as an inlet channel to
provide tidal flow to Area W6b. W6a will support wetland habitat and will be constructed
independent of area W6b. Area W6b (±17.5 acres), which was not proposed to be constructed
as part of the SCE project, could be excavated and connected to area W6a in the future, should
that be the desire of the property owners, the 22nd District Agricultural Association/JPA, and
City of San Diego. If area W6b is restored in the future, the channel created in W6a at elevation
+0.5 foot NGVD would be extended south into area W6b. Construction of Area W6b could
occur after the completion of the SCE components without the need to impact any of the
restored wetlands.
Potential Impacts to Existing Habitats. Exact impacts to the existing habitats are not yet
known without a Final Grading and Restoration Plan, but it is anticipated that only ruderal
upland vegetation will be impacted by construction of W6b.
Land Ownership. The area proposed for W6b is owned by the 22nd Agricultural District, San
Diego JPA, and the City of San Diego. The Ag District would need to agree to the use of this
property by Poseidon which may present a significant constraint as did the other restoration
project proposed by Poseidon that is currently being planned by Caltrans.
Compliance with OPA requirements and conditions. It is likely that Poseidon would need to
enter into an agreement with the current landowner and with SCE to undertake the proposed
restoration. This was not successful previously; however, Caltrans is currently preparing and
EIR/EIS on its expansion project. Information contained in that document could be useful in
evaluating the potential for W6b to be implemented without adversely affecting the existing
wetland restoration being undertaken by SCE.
In addition, the potential for successful wetland restoration at the San Dieguito Lagoon W6B site
identified is dependent upon the success of the SCE restoration. The two projects would be
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physically linked, with the 17+-acre site essentially an extension of the SCE W6a site. Failure
by SCE to provide the requisite tidal flushing through maintenance of the tidal inlet or failure to
excavate or maintain the proposed elevations would negatively affect both restorations and
ultimately prevent achievement of the stringent CCC success conditions.
An evaluation of the potential of this site meeting the OPA requirements is given below:
OPA Objectives and Criteria for Marine Life
Mitigation
Submit a Mitigation Plan, including project objectives, site
selection, site protect instrument, baseline site conditions, a
mitigation work plan, a maintenance plan, a long-term
management plan, an adaptive management plan,
performance standards, success criteria, monitoring
requirements, and financial assurances.

Potential for Compliance
Possible. A mitigation plan needs to be
prepared that addresses the specific
needs of the Poseidon mitigation
requirements to address fish issues.

Mitigation shall be accomplished through expansion, Yes. Restoration of the W6b to intertidal
restoration or creation of one or more of the following: kelp wetlands would convert upland areas to
beds, estuaries, coastal wetlands, natural reefs, MPAs, or tidal wetlands.
other projects approved by the regional water board.
The owner/operator shall demonstrate that the project fully No. The project site is too small to
mitigates for intake-related marine life mortality by including provide
the
expected
mitigation
expansion, restoration, or creation of habitat based on the requirement.
APF acreage calculated.
The mitigation project’s production area shall overlap the No. The project is located in San Diego
facility’s source water body. Impacts on the mitigation project County and its production area does not
due to entrainment by the facility must be offset by adding overlap the facility’s source water body.
compensatory acreage to the mitigation project.
The owner/operator shall demonstrate that the project fully No. The anticipated benefits at W6b are
mitigates for discharge- and construction-related marine life not sufficient to meet the APF estimated
mortality projected in the MLMR.
in the MLMR.
The regional water board may permit out-of-kind mitigation for
mitigation of open water or soft bottom species. In-kind
mitigation shall be done for all other species whenever
feasible.
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Possible. This project is out-of-kind but
provides benefits for fish species
associated with Southern California
wetland
systems.
Independent
monitoring by the Coastal Commission
has found that, after restoration, fish
populations are very similar to reference
wetlands in both species diversity and
density.
Success depends upon
maintaining an open tidal inlet.

2.4 BIG CANYON CREEK
The Big Canyon Creek Restoration Project is located in the City of Newport Beach, Orange
County, California. The Big Canyon Creek Watershed covers approximately two square miles
and drains directly into Upper Newport Bay. The lower portion of Big Canyon is within the
Upper Newport Bay State Ecological Reserve. Big Canyon is the only natural, undeveloped
portion of the Big Canyon Creek watershed, and the only significant remaining natural canyon
on the east side of Newport Bay.
Natural tidal flow into Big Canyon was impeded in the mid-1900s with the construction of Back
Bay Drive and placement of dredged materials from Upper Newport Bay, both of which
effectively created a barrier and eliminated more than five acres of tidal wetlands. There has
been significant habitat degradation throughout the canyon due to decades of dredged fill,
invasive non-native plants from surrounding developed areas, erosion, and lack of a
comprehensive plan. Dredged materials placed in Big Canyon have resulted in large areas of
saline and infertile soils which cannot support native plant communities. A freshwater pond was
constructed in the early 1980s but is now a very shallow marsh filled with sediment. The pond
water is characterized by temperatures too high to support native aquatic animal populations.
Newport Bay is listed as an impaired water body under the federal Clean Water Act due to the
high levels of constituents of concern flowing into the Bay. Unfiltered urban runoff carried by Big
Canyon Creek is a water quality issue having potentially negative impacts on Upper Newport
Bay and the nearly 500 species of animals, fish, and plants that reside in the Bay.
Additionally, high levels of naturally-occurring selenium have been documented in the Big
Canyon Creek Watershed by a 2007 water quality study by Weston Solutions, Inc. Selenium, a
bioaccumulative compound, has been associated with reproductive impairment in wildlife. The
Santa Ana Regional Water Quality Control Board (RWQCB) has expressed concern about the
high levels of selenium in the watershed and potential reproductive effects on fish and birds.
Selenium measured in water samples collected throughout the Big Canyon Creek Nature Park
and immediately upstream of the park exceeded the California Toxics Rule (CTR) freshwater
chronic criterion for selenium of 5 micrograms per liter (μg/L) under both wet and dry conditions
(Santa Ana RWQCB 2010).
The Big Canyon Nature Park has been heavily used by local communities for passive recreation
and by the Orange County Department of Education for outdoor education. It is an integral part
of the Upper Newport Bay ecological preserve and provides unique opportunities for the public
to learn about the diversity of biological resources and environmental protection within a short
walking distance.
The project intends to achieve the following objectives:
•
•
•
•
•
•

Restore Tidal Marsh
Improve Water Quality
Enhance Riparian Habitat
Reduce Flood/Erosion/Sedimentation Damage
Encourage Public Participation and Provide Education
Provide Recreational Opportunities

Status of Existing Plans. Community Conservancy International and a team of wetlands
restoration consultants and project stakeholders prepared a Historic Tidal Wetlands Conceptual
11

Restoration Plan for the Big Canyon Creek Restoration Project in 2004. The comprehensive
plan is available on the City of Newport Beach website (http://www.newportbeachca.gov). The
plan identified two restoration alternatives: 1) a constructed tidal wetlands alternative, and 2) a
historic tidal wetlands alternative. The historic tidal wetlands alternative was ultimately identified
as the preferred alternative.
The preferred restoration alternative would create 5.66 acres of salt marsh habitat. The
restored tidal marsh would improve the transition between fresh and saltwater habitat, enhance
habitat for benthic invertebrates, and increase habitat diversity and complexity. Additional
freshwater marsh, freshwater pond, riparian, and native upland habitats would be restored as
part of the preferred restoration alternative. These areas would provide additional habitats for
native plants and wildlife.
A mitigated negative declaration (MND) was prepared for the preferred alternative and approved
in 2007. Following the 2007 water quality study which identified elevated levels of selenium in
the restoration area, restoration plans were revised to isolate and minimize the effects of
selenium on restored wetland habitats. In 2009, the MND was revised for a new project design
which would create 2 acres of freshwater marsh and restore 3.6 acres of historic tidal wetlands
at the mouth of Big Canyon. Other freshwater restoration and native habitat enhancement
elements were still included in the revised MND.
Following discussions with the Santa Ana RWQCB about selenium issues at the Big Canyon
Creek Restoration Project, restoration plans were put on hold. The RWQCB was concerned
that the form of selenium discharged from the Big Canyon Creek system had the potential to be
readily absorbed by wildlife. The RWQCB recommended running a pilot program and
establishing a monitoring period for evaluation of potential effects on wildlife. The RWQCB
stated that reclaimed water would not be allowable in the proposed freshwater marsh
restoration because there would be a potential for it to overflow into the Bay. The RWQCB
recommended water column water quality tests with associated bird and bird egg tissue
sampling.
In 2011, the City of Newport Beach submitted a selenium mitigation plan to the Regional Board
outlining a detailed strategy for reducing selenium concentrations in Big Canyon Creek below
the California Toxic Rule standard of 5 parts per billion (ppb). That program is actively being
implemented. In 2016, the City intends to start construction of a selenium removal wetland
downstream of Jamboree Road.
Status of Environmental Documentation. A MND was approved for the original preferred
restoration alternative and a notice of determination was issued by the City of Newport Beach
on September 17, 2007. In 2009, the MND was revised for a new project design which sought
to isolate and minimize the effects of selenium on water quality and wildlife. The environmental
review process is currently on hold while selenium sampling and monitoring methods are
implemented to determine if the Restoration Project would have significant effects on water
quality and wildlife.
Status of Required Permits. The following permits would be required for the Big Canyon
Creek Restoration Project and were in various stages of preparation and approval by WRA, Inc.
before the issue of high selenium halted the project:
•
•

U.S. Army Corps of Engineers Nationwide Permit 27
Regional Water Quality Control Board 401 Water Quality Certification
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•
•
•

California Department of Fish and Wildlife Lake and Streambed Alteration Agreement
California Coastal Commission Local Coastal Plan Coastal Development Permit
U.S. Fish and Wildlife Service Endangered Species Act Section 7 Consultation

Habitat Distribution.
The native plant communities in the upper part of Big Canyon include arroyo willow (Salix
lasiolepis) scrub, alkali meadow, freshwater marsh, and sagebrush (Artemeisia californica)
scrub. The lower portion (western) of the canyon is dominated by a large area of freshwater
marsh, along with cottonwood-willow riparian forest, alkali meadow, brackish marsh, mulefat
scrub, alkali grassland, chenopod scrub, coyote brush scrub, and sagebrush scrub. The canyon
slopes contain areas of coastal bluff scrub and coyote brush scrub. The tidal wetlands on the
bayside of Back Bay Drive are dominated by saltmarsh, with smaller areas of alkali grassland,
alkali meadow, alkali marsh, brackish marsh, mulefat scrub and sagebrush scrub along the
edges of the roadway.
Potential Impacts to Existing Habitats. Under the original project design (preferred
restoration alternative), the net gain in salt marsh habitat is approximately 5.25 acres after
subtracting existing intertidal habitat within the project.
Land Ownership. The City of Newport Beach owns the 70-acre Big Canyon Creek Restoration
Project Area. The property is part of the Upper Newport Bay State Ecological Reserve
managed by CDFW. Numerous other agencies and community organizations have partnered
with the CDFW and City of Newport Beach for the Big Canyon Creek Restoration Project and
the management of the entire Upper Newport Bay State Ecological Reserve.
Compliance with OPA Requirements and Conditions. Big Canyon Creek is relatively small
and cannot meet the acreage requirements. However, the potential to meet other OPA criteria
is described below:
OPA Objectives and Criteria for Marine Life
Mitigation
Submit a Mitigation Plan, including project objectives, site
selection, site protect instrument, baseline site conditions, a
mitigation work plan, a maintenance plan, a long-term
management plan, an adaptive management plan,
performance standards, success criteria, monitoring
requirements, and financial assurances.

Potential for Compliance
Possible. A mitigation plan has been
prepared and the initial plan was
reviewed under CEQA.
Since then,
additional issues related to selenium have
come up that need to be resolved before
initiating a larger project. Orange County
Public Works Department is currently
building a small wetland to sequester
selenium before it enters Newport Bay.
Further research will need to be
completed to determine if this action will
be successful. It is unlikely that the
restoration project will move forward until
further investigation into the success of
the selenium sequestration wetland.

Mitigation shall be accomplished through expansion, Yes. Restoration of Big Canyon can
restoration or creation of one or more of the following: kelp have benefits through restoration of tidal
beds, estuaries, coastal wetlands, natural reefs, MPAs, or wetlands on a portion of the proposed
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OPA Objectives and Criteria for Marine Life
Mitigation
other projects approved by the regional water board.

Potential for Compliance
project footprint.

The owner/operator shall demonstrate that the project fully No. The portion of the site to be restored
mitigates for intake-related marine life mortality by including to tidal wetlands is too small to meet the
expansion, restoration, or creation of habitat based on the expected mitigation requirement.
APF acreage calculated.
The mitigation project’s production area shall overlap the
facility’s source water body. Impacts on the mitigation project
due to entrainment by the facility must be offset by adding
compensatory acreage to the mitigation project.

No. While the project is located in Orange
County, its production area is associated
more with fish populations in Upper
Newport
Bay
than
coastal
fish
populations.

The anticipated benefits at Big
The owner/operator shall demonstrate that the project fully No.
mitigates for discharge- and construction-related marine life Canyon are not sufficient to meet the APF
mortality projected in the MLMR.
estimated in the MLMR.
The regional water board may permit out-of-kind mitigation for
mitigation of open water or soft bottom species. In-kind
mitigation shall be done for all other species whenever
feasible.
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Possible. This project is out-of-kind but
would restore some habitat for fish and
soft bottom species, especially on the
mudflats being proposed.

2.5

HUNTINGTON BEACH WETLANDS

The Huntington Beach Wetlands consist of Talbert Marsh (27 acre), Brookhurst Marsh (67
acres), Magnolia Marsh, including Upper Marsh (43 acres), and Newland Marsh (44 acres):
•

Talbert Marsh was restored in 1990, although there has been some sediment deposition
issues at the restored marsh, which is located at immediately east of the mouth of the
Santa Ana River and is connected to the ocean via Talbert Ocean Channel. Talbert
Ocean Channel is a manmade tidal inlet protected by armored jetties.

•

Brookhurst Marsh was restored to tidal marsh in 2008.

•

The Magnolia Marsh component of Huntington Beach Wetlands was restored in 2010.

•

Newland Marsh is the only component of the system that has not been restored.
Newland Marsh is currently owned by the California Department of Transportation
(Caltrans). The Huntington Beach Wetlands Conservancy (HBWC) has recently added
the acquisition of the Newland Marsh Property to the Southern California Wetland Work
Plan as a priority. The estimated cost of this property has not been made public, but
Caltrans is considering transfer of the property which consists of degraded coastal
saltmarsh and brackish water marsh. A portion of the property had been filled for a boat
yard and is non-wetland.
The situation at present is that CalTrans is going through the administrative process of
declaring the Newland Marsh property surplus and determining its valuation for sale to
another state agency such as the California Coastal Conservancy. Once that transfer
occurs, the property is likely to be leased to the Huntington Beach Wetlands
Conservancy for restoration. Once acquired, Newland Marsh will present the
Conservancy with some challenges as it proceeds with restoration of the full tidal access
enjoyed by Talbert, Brookhurst and Magnolia marshes. Highways, housing
developments and a mobile home park lie immediately adjacent to the property and will
need protection from flooding. It is likely that since the flood control channel bisects the
property, a muted or dampened tidal wetland may be the best option. The wetlands will
in turn need protection, or “buffering,” from the residential developments. Electrical
transmission lines, including a high voltage line, run across the middle of the property
and will need to be relocated or protected in place, and a long abandoned oil well on the
site needs to be evaluated. Finally, the disposition of the small former boatyard parcel
must be determined. Any development on that parcel will need to be buffered from the
wetlands. Despite these issues, Newland Marsh has the potential to become a
biologically productive coastal wetland on par with the other three marshes comprising
the Huntington Beach Wetlands.

Status of Existing Plans. A conceptual restoration plan for the Huntington Wetlands was
completed on April 10, 2006.
Status of Environmental Documentation. A Mitigated Negative Declaration (MND) for all
HBWC-owned lands was prepared by the County of Orange in December 2007 and adopted in
January 2008. This MND did not include Newland Marsh, which is owned by Caltrans, and
therefore a CEQA document would need to be prepared for the Newland Marsh.
Status of Required Permits. Eight permits were identified in the conceptual restoration plan:
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•
•
•
•
•
•
•
•

City of Huntington Beach – Coastal Development Permit
County of Orange Flood Control Agency - Encroachment Permit
Regional Water Quality Control Board Section - 401 Water Quality Certification,
Dewatering Permit;
California Department of Parks and Recreation Encroachment Permit;
California Coastal Commission Coastal Development Permit;
California State Lands Commission Encroachment Permit;
California Department of Fish and Wildlife Streambed Alteration Agreement;
U. S. Army Corps of Engineers – Sections 404 permits

These permits would be necessary prior to the restoration implementation.
Habitat Distribution. It is expected that subtidal and intertidal habitats will be created within
the Newland Marsh. Depending upon the need for flood protection levees around the perimeter,
up to 50 acres of restored wetland may be created at the site.
Potential Impacts to Existing Habitats. The conceptual plan developed for Newland Marsh
would require installing culverts to provide muted tidal influence, enlarging existing channels
and creating new channels, and installing protective levees. Creating and enlarging channels
would impact an undetermined area of existing non-tidal wetlands.
Land Ownership. Caltrans currently owns the Newland Marsh property. The sale of the
Newland Marsh property has been a long process. In May, 2011 the LA Times reported that the
sale of Newland Marsh to the HBWC was imminent, and the only hurdle to cross was the
transfer of the land to the HBWC. This transaction has still to date not been realized, CalTrans
is going through the administrative process of declaring the Newland Marsh property surplus
and determining its valuation for sale to another state agency. As of April 2016 the transaction
still had yet to be completed.
Compliance with OPA Requirements and Conditions. The Huntington Beach Wetlands
Conservancy (HBWC) has long included the restoration of the Newland Marsh as part of its
mission. The most likely scenario would be that project would be completed under a fee based
mitigation program. The Huntington Beach Wetlands Conservancy has a highly successful
record in receiving and managing funds used to permit, construct, and monitor previous wetland
restoration projects in Orange County.
The potential for this site to meet the OPA requirements is:
OPA Objectives and Criteria for Marine Life
Mitigation
Submit a Mitigation Plan, including project objectives, site
selection, site protect instrument, baseline site conditions, a
mitigation work plan, a maintenance plan, a long-term
management plan, an adaptive management plan,
performance standards, success criteria, monitoring
requirements, and financial assurances.

Potential for Compliance
Yes. A conceptual mitigation plan has
been prepared.
The HBWC has a
successful record in preparing detailed
plans and undertaking the construction
and monitoring of restoration projects.

Mitigation shall be accomplished through expansion, Yes. Restoration of Newland Marsh will
restoration or creation of one or more of the following: kelp restore historic tidal wetlands to this
beds, estuaries, coastal wetlands, natural reefs, MPAs, or degraded site that is no longer connected
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OPA Objectives and Criteria for Marine Life
Mitigation
other projects approved by the regional water board.

Potential for Compliance
to the ocean due to
surrounding development.

levees

and

The owner/operator shall demonstrate that the project fully Yes. The Newland Marsh will provide
mitigates for intake-related marine life mortality by including restored tidal wetlands sufficient to meet
expansion, restoration, or creation of habitat based on the the APF.
APF acreage calculated.
The mitigation project’s production area shall overlap the
facility’s source water body. Impacts on the mitigation project
due to entrainment by the facility must be offset by adding
compensatory acreage to the mitigation project.

Yes. The project is located adjacent to
the proposed facility and will support fish
populations that provide forage to coastal
species.

The owner/operator shall demonstrate that the project fully Yes. Monitoring conducted by the HBWC
mitigates for discharge- and construction-related marine life on other wetlands restored to tidal flows
mortality projected in the MLMR.
have shown that fish populations typical
of estuarine wetlands have been
established in a density and diversity
similar to other wetlands nearby.
The regional water board may permit out-of-kind mitigation for
mitigation of open water or soft bottom species. In-kind
mitigation shall be done for all other species whenever
feasible.

2.6

Yes. This project is out-of-kind and would
restore sufficient habitat for fish and soft
bottom species with the proposed
vegetated and open water portions of the
project site.

BOLSA CHICA WETLAND RESTORATION AND INLET MAINTENANCE

Bolsa Chica is an approximately 1,341-acre coastal estuary located in Huntington Beach,
Orange County, California (Figure 1-1). Portions of the the site are used for oil and natural gas
production. Previous restoration actions at Bolsa Chica included the construction and opening
of the Full Tidal Basin (FTB) to the ocean, which was completed at the end of 2006 (Figure 1-2).
Within Bolsa Chica, 317 acres of habitat were restored as full tidal habitat and require tidal
exchange to function and provide ecological value to marine fish. However, since completion,
the Bolsa Chica inlet has nearly closed once, and tidal exchange is muted due to shoaling
inside the inlet. This has resulted in a smaller volume of ocean water exchanged during the
tidal cycle, a narrower tidal range, and lowered wetland functions. In addition, the 200 acres of
muted tidal areas that are connected to the FTB do not adequately drain, causing lowered water
quality in these areas.
There have been two dredging events in early 2009 and 2011 that restored full tidal
connectivity. In 2015, there was a reduced dredging event that did not remove all the sediment
from the sediment basin, yet it appears to have been effective in restoring the tidal range. The
SLC believes that this latter type of inlet maintenance will be necessary in order to sustain the
tidally influenced habitats within Bolsa Chica. Without continued maintenance dredging, the
inlet is likely to close completely and the benefits of the restoration lost. If closure were to
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occur, the FTB would be effectively isolated from the ocean and would no longer provide habitat
for coastal marine fish. The muted tidal areas would also suffer degradation under a closed
inlet condition.
Status of Existing Plans. Restoration plans for the lagoon have been approved and restoration
has been completed. An inlet maintenance plan has been undertaken to maintain tidal action;
however, it is not fully funded and the inlet is subject to muting due to the flood shoal filling with
sand.
Status of Environmental Documentation. All necessary environmental documentation has
been completed and approved by the CCC, USACE, USFW, State Lands, and Regional Water
Quality Board.
Status of Required Permits. The State was responsible for obtaining permits and authorization
from the U.S. Army Corps of Engineers, the Regional Water Quality Control Board, the Coastal
Commission, and California State Parks for inlet maintenance. These permits have been issued
and restoring the inlet was completed in 2015.
Habitat Distribution. The Bolsa Chica Lowland is an approximately 1,300 acre coastal
estuary. Habitats include open water, mudflats, salt marsh, coastal dunes, seabird nesting
islands, riparian, and freshwater marsh. The full tidal basin that is subject to inundation via a
maintained tidal inlet is approximately 317 acres and a muted tidal basin that is connected to the
full tidal area is approximately 200 acres.
Potential Impacts to Existing Habitats. Impacts from the inlet maintenance plan will be
minimal and are incidental to the larger benefit of having full tidal exchange within the lagoon.
Dredging the inlet shoal is a necessary action to assuring that the habitat values as discussed in
Section 2.0 are maintained over time. According to modeling and initial monitoring undertaken
at Bolsa Chica when the inlet was first opened, the inlet would need to be managed by dredging
every two years and the placement of the dredged sand on the downcoast beach
Land Ownership. Bolsa Chica Ecological Preserve is owned by the State of California and
managed by the California Department of Fish and Wildlife.
Compliance with OPA Requirements and Conditions. Inlet maintenance is part of the
overall restoration plan and is an essential feature of assuring that the full tidal basin continues
to function as planned. Previous actions by the regulatory agencies have recognized that tidal
inlet maintenance is a part of the restoration of coastal wetlands because either natural stream
flows that historically kept the inlet open have diminished due to upstream development and/or
the tidal prism of the coastal wetland has been diminished such that volume of water moving
through the inlet has been reduced and it is more prone to filling with sand from longshore
currents.
In the case of Bolsa Chica, the full tidal basin is less than a quarter of historic acreage that once
supported a tidal inlet. The designation of habitat credits for inlet maintenance has been made
for other projects including San Dieguito Wetlands, Batiquitos Lagoon, and the Los Penasquitos
wetlands. Poseidon has estimated that the fish benefits within the fully tidal basin alone could
generate up to 200 acres of habitat credit. In addition, inlet maintenance is important in
sustaining over 100 acres of eelgrass habitat in the full tidal basin. This eelgrass habitat
supports coastal and estuarine fish and was not part of the credits provided to the Ports of Los
Angeles and Long Beach when they funded the wetlands restoration project.
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The State Lands Commission would enter into an agreement with Poseidon for the inlet
maintenance to achieve restoration of the tidal wetlands. It would either be in the form of a
lease to allow Poseidon to enter and complete the necessary actions for a period of time or be
in the form of a fee-based mitigation where funds would be placed in escrow for State Lands to
conduct the necessary inlet activities.
The ability of this site to meet the requirements of the OPA is described below:
OPA Objectives and Criteria for Marine Life
Mitigation

Potential for Compliance

Submit a Mitigation Plan, including project objectives, site
selection, site protect instrument, baseline site conditions, a
mitigation work plan, a maintenance plan, a long-term
management plan, an adaptive management plan,
performance standards, success criteria, monitoring
requirements, and financial assurances.

Yes. A MLMP for the restoration and
maintenance of the inlet has been
prepared by Poseidon that contains the
elements described in this criterion.

Mitigation shall be accomplished through expansion,
restoration or creation of one or more of the following: kelp
beds, estuaries, coastal wetlands, natural reefs, MPAs, or
other projects approved by the regional water board.

Yes.
The inlet maintenance is an
essential part of the overall restoration of
the Bolsa Chica wetlands.
Inlet
maintenance has been recognized by
regulatory agencies as vital to coastal
wetland restoration and they have
provided habitat credit to parties
completing such work.

The owner/operator shall demonstrate that the project fully
mitigates for intake-related marine life mortality by including
expansion, restoration, or creation of habitat based on the
APF acreage calculated.

Yes.
The fish benefits through
restoration of full tidal action to Bolsa
Chica far exceeds that necessary to meet
the APF.

The mitigation project’s production area shall overlap the
facility’s source water body. Impacts on the mitigation project
due to entrainment by the facility must be offset by adding
compensatory acreage to the mitigation project.

Yes. The project is located adjacent to
the proposed facility and will support fish
populations that provide forage to coastal
species.

The owner/operator shall demonstrate that the project fully Yes. The fish benefits through restoration
mitigates for discharge- and construction-related marine life of full tidal action to Bolsa Chica far
mortality projected in the MLMR.
exceeds that necessary to meet the APF.
The regional water board may permit out-of-kind mitigation for Yes. This project is out-of-kind and would
mitigation of open water or soft bottom species. In-kind restore sufficient habitat for fish and soft
mitigation shall be done for all other species whenever bottom species within the full tidal basin.
feasible.
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2.7

LOS CERRITOS WETLANDS

Los Cerritos Wetlands is a degraded relic wetland complex flanking the lower San Gabriel River
in Los Angeles County. A number of stakeholders have been involved with restoration planning
of these wetlands. In 2006, a joint powers agreement was adopted to form the Los Cerritos
Wetlands Authority (LCWA). This JPA consists of the City of Long Beach, the City of Seal
Beach, Rivers and Mountains Conservancy, and the California State Coastal Conservancy.
Since 2006, the LCWA has made a number of land acquisitions to consolidate stakeholder
properties.
In 2015, a final conceptual restoration plan for approximately 565 acres was prepared by Moffat
& Nichol for the LCWA. The final conceptual restoration plan includes primarily conceptual-level
engineering and hydrology but does not include in depth analysis of biological resources.
In 2010, the LCWA received two grants from the Rivers and Mountains Conservancy for funding
to start the Conceptual Restoration Planning and in 2011 the State Coastal Conservancy
allocated funds to expand the original parameters and include more area in the Planning
process.
In July 2012, the LCWA prepared a detailed summary of existing site conditions and related
them to opportunities and constraints to affecting a tidal wetland restoration plan for the project
site properties. This report was superseded by the 2015 Final Conceptual Restoration Plan.
This CRP presents the preliminary designs and phasing of alternatives. Analyses were
performed of their habitats, public accessibility, tidal hydrology, likely construction scenarios,
maintenance requirements and construction costs. Analyses are summarized below by
alternative. For public access, the LCW Stewardship Program (LCW SP) presently provides
guided access to the site. Programming of public access by the LCW SP will continue and be
developed as appropriate for each alternative.
In January 2015, one of the land owners at Los Cerritos wetlands, Synergy, proposed to create
a 76 acre tidal wetland mitigation bank. The bank would allow the oil operator to receive credits
for restoring the wetlands and then making them available for sale to others that need mitigation
for their approved projects. The mitigation bank requires approval from the Interagency
Mitigation Bank Review Team. According to Synergy, it will take until February 2018 to
complete all the permitting, receive CEQA entitlements and establish the mitigation bank. Once
that is done, actual work could begin such that the first phase of the work would be completed
by 2020. As part of the mitigation bank, the existing oil wells on the property would be
consolidated to a few locations.
Status of Existing Plans. A Final Conceptual Restoration Plan was published in 2015 by
Moffat and Nichol. A Habitat Assessment Report (Habitat Types and Special Status Species)
was completed in 2012. No publicly available files on the Mitigation Bank have been released.
Status of Environmental Documentation. No Environmental Documentation currently
available; however, an EIS is being prepared and should be released in mid-2016. Federal
funding may require an analogous NEPA document.
Status of Required Permits. The permits required for restoration were identified in the
conceptual restoration plan. Permit applications will need to be submitted to the following
jurisdictional agencies at a minimum:
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•
•
•
•
•
•
•
•
•
•

Cities of Long Beach and Seal Beach – Special Use Permits (assuming Coastal
Development Permits (CDPs), CDPs would be processed by the State)
City of Los Angeles – Special Use Permits (assuming the CDP for work at Callaway
Marsh and use of Haynes Channel would be processed by the State), and possibly
Counties of Los Angeles and Orange – Encroachment Permits
Regional Water Quality Control Board – See below: o Section 401C Water Quality
Certification
NPDES Permit
Waste Discharge Requirements
Dewatering Permit.
California Coastal Commission – Coastal Development Permit approval would be by the
State
State Lands Commission – Lease of State Lands for work below the mean high tide line
and any modifications to the State Lands Parcel
Department of Fish and Wildlife – Possibly a Streambed Alteration Agreement if a river
or stream is modified (Los Cerritos Channel and San Gabriel River)
USACE – Sections 10 and 404 permit; Section 105 permit if disposal occurs offshore; a
Section 408 permit would be required for any modifications to the San Gabriel River
levee and that process requires a long lead time (more than a year). A Mitigation
Banking Instrument would need to be approved for any portion of the property that would
be used for mitigation banking and credit sales.

Habitat Distribution. Ruderal wetlands (15.8 percent) and ruderal uplands (22.0 percent)
make up 37.8 percent of the land cover within the study site. Vegetation frees zones (14.6
percent) and developments (2.9 percent) cover another 17.5 percent of the study site. 55.3
percent of the study site currently supports areas that have little to no habitat value.
Furthermore, another 12.5 percent of the study site is composed of subtidal areas (32.2
percent) of the study site is composed of discernable wetland habitats, and of that acreage, 11.7
percent are tidal wetlands. The CRP details 3 project alternatives resulting in three different
levels of impact and habitat restoration. All three plans call for the creation and enhancement of
subtidal, mudflat, saltmarsh (low, mid, high), transitional and upland habitats
Potential Impacts to Existing Habitats. The restoration of the LCW could potentially impact
the existing habitat, the level and type of impact will depend on the restoration alternative that is
chosen. All project alternatives include processes that incorporate some type of tidal flow
conveyance, whether is it is installation of culverts or the construction of new channels. It likely
that much of the ruderal and vegetation free zones will be converted to coastal salt marsh, and
existing wetlands will be expanded.
Land Ownership. Land ownership at Los Cerritos Wetlands has been an impediment to a
unified restoration strategy in the past. However, these properties are being acquired by the
State over time. Property within the Los Cerritos Wetlands Complex is held by eleven land
owners with four oil leases, and split into even more parcels. The private entities who retain
ownership over different parcels include Synergy, Loynes LLC, Studebaker LLC, Hellman
Properties LLC, and Lyon Communities) The public sector, or non-profit entities that own
parcels include LCW Partners, Alamitos Bay Partners, City of Long Beach, LCWA, County of
Orange Flood Control District, City of Los Angeles DWP, and the State Lands Commission.
The Synergy ownership group is seeking approval for a mitigation bank on a portion of their
property.
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Compliance with OPA Requirements and Conditions. It is most likely that the project would
be undertaken as a fee based mitigation either with the City of Long Beach or through a “turn
key” mitigation within the proposed Synergy mitigation bank. The City of Long Beach does have
the capacity and experience to undertake a restoration project on behalf of Poseidon; however,
no information is available for the Synergy banking option.
Compliance with the OPA requirements is described below:
OPA Objectives and Criteria for Marine Life
Mitigation

Potential for Compliance

Submit a Mitigation Plan, including project objectives, site
selection, site protect instrument, baseline site conditions, a
mitigation work plan, a maintenance plan, a long-term
management plan, an adaptive management plan,
performance standards, success criteria, monitoring
requirements, and financial assurances.

Yes. A conceptual mitigation plan has
been prepared. More detail is expected
once the CEQA document is released in
mid-2016.

Mitigation shall be accomplished through expansion,
restoration or creation of one or more of the following: kelp
beds, estuaries, coastal wetlands, natural reefs, MPAs, or
other projects approved by the regional water board.

Yes.
Restoration of Los Cerritos
wetlands will restore historic tidal
wetlands to this degraded site that is no
longer connected to the ocean due to
levees and surrounding development.

The owner/operator shall demonstrate that the project fully Yes. The Los Cerritos wetlands will
mitigates for intake-related marine life mortality by including provide restored tidal wetlands sufficient
expansion, restoration, or creation of habitat based on the to meet the APF.
APF acreage calculated.
The mitigation project’s production area shall overlap the
facility’s source water body. Impacts on the mitigation project
due to entrainment by the facility must be offset by adding
compensatory acreage to the mitigation project.

Possible. The project is located north of
the proposed facility and may support fish
populations that provide forage to coastal
species.

The owner/operator shall demonstrate that the project fully Yes. The Los Cerritos wetlands will
mitigates for discharge- and construction-related marine life provide restored tidal wetlands sufficient
mortality projected in the MLMR.
to meet the APF.
The regional water board may permit out-of-kind mitigation for
mitigation of open water or soft bottom species. In-kind
mitigation shall be done for all other species whenever
feasible.
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Yes. This project is out-of-kind and would
restore sufficient habitat for fish and soft
bottom species associated with coastal
wetlands. The final project design is not
yet completed and no other marsh
restoration has been completed within
this complex to judge its success.
However, given previous restorations in
the vicinity in Anaheim Bay, fish
populations to mitigation the losses are
likely to be restored at the Los Cerritos
wetlands.

The presence of current oil development in the Los Cerritos Wetlands reflects the uncertainty
regarding eventual restoration of this site. Any proposed restoration would require extensive
testing for contaminants, as well as planning, engineering, environmental documentation, and
permitting required for such projects. In addition, Los Cerritos Channel, is used by two power
plants for once-through cooling. The elevated water temperature associated with once-through
cooling of existing power plants may influence establishment target of species.
However, the size of the properties now acquired by the State, the public input and support that
exists for their restoration, and the fact that alternatives are being developed that would reflect
reasonable and efficient plans to restore tidal action make this site attractive for potential
mitigation.
2.8

COLORADO LAGOON

The Colorado Lagoon (Lagoon) is a 28.3-acre tidal water body in an urban setting in the City of
Long Beach (City). It is currently connected to the open ocean tides (via the Marine Stadium
and Alamitos Bay) by an underground culvert. According to the City of Long Beach website
(City of Long Beach 2013), the Lagoon:
Serves three main functions: 1) hosting sensitive estuarine habitat; 2) providing
public recreation (including swimming); 3) and retaining and conveying storm
flows. The Lagoon is listed on the State of California's 303(d) list as an impaired
water body, due to high levels of water and sediment contamination. In addition,
the Lagoon's estuary habitat has deteriorated over time as native plant species
have significantly declined due to the encroachment of invasive ornamental
landscaping.
The Colorado Tidal Lagoon Restoration Project is being led by the City with support and
advocacy by the Friends of Colorado Lagoon (FOCL). The Coastal Conservancy funded a
restoration feasibility study which was completed in 2004 and identified restoration potential for
the Lagoon. The Restoration Project is occurring in two phases. Phase 1 improved stormwater
management in the project area, remediated contaminated marine sediments, and enlisted
community members to restore disturbed habitats and install interpretive information for visitors.
Approximately 2 acres of tidal salt marsh habitats, as well as additional upland and coastal bluff
habitats, were restored as part of Phase 1. This restoration was completed in 2011. The final
elements of the community-based restoration of Phase 1 include restoring the western arm of
the Lagoon by recontouring its banks, and installing perimeter fences, erosion control, signage,
educational kiosks, and native plants. Phase 1 was completed in August 2013.
Phase 2 of the project is currently under design and planning and is detailed in the following
section. The City had started to develop a mitigation bank on the lagoon with the help of Moffat
and Nichol and WRA. This effort was halted by the lack of available funding.
Status of Existing Plans. Phase 2 will consist of a 2 acres tidal creek restoration,
reconnecting the Lagoon to full tidal flushing. When the Restoration Project’s EIR was certified
by the City Council, they requested that the FOCL examine additional alternatives that could
improve the restoration site’s tidal circulation. A conceptual restoration study examining four
alternatives for Phase 2 of the restoration was completed in 2010 by Moffat and Nichol. Based
on this study, state and federal regulators, and the FOCL, identified a preferred restoration
alternative. The preferred restoration design entails a complete open tidal channel with two
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bridges on either side of the channel. Approximately 2.2 acres of tidal wetlands would be
created under this preferred restoration alternative. The Long Beach City Council approved this
alternative on November 16th, 2010 (FOCL 2013).
Now that a preferred restoration design has been selected for Phase 2, the City and FOCL will
need to secure a funding source, create a 100 percent restoration design schematic, permit the
project, and implement the restoration. The FOCL estimates that this process will take from
three to five years (FOCL 2013). The City is also seeking to create a mitigation bank for the
tidal creek portion of the property and has filed an application with the Corps of Engineers
Interagency Mitigation Banking Team. The proposal is under consideration.
Status of Environmental Documentation. In October, 2008, the City Council certified the EIR
for the Restoration Project. Upon certification, the City Council requested that the FOCL
examine additional alternatives that could improve the restoration site’s tidal circulation. A
preferred alternative was selected in 2010.
Status of Required Permits. No permits have been acquired for Phase 2 of the Restoration
Project. Permits required will likely include:
•
•
•
•
•

Regional Water Quality Control Board Section - 401 Water Quality Certification,
Dewatering Permit;
California Department of Fish and Wildlife Streambed Alteration Agreement;
U. S. Army Corps of Engineers – Sections 10 and 404 permits;
California Coastal Commission Coastal Development Permit; Approved Mitigation
Banking Instrument should a mitigation bank be approved.
U.S. Fish and Wildlife Service/National Marine Fisheries Service Section 7 Federal
Endangered Species Act Consultation.

Habitat Distribution. The Lagoon, Marina Vista Park, and a small area of Marine Stadium
(which comprise the proposed project area) consist of approximately 48.61 acres in the City of
Long Beach. The historic Los Cerritos Wetlands were dredged in the 1920s to form the Lagoon,
which has subsequently been used for a variety of public and private recreational events.
The Lagoon is located in a park setting and is owned and maintained as a City park by the City
Department of Parks, Recreation, and Marine. Existing improvements include the Lagoon
habitat, a wetland and marine science education center, picnic area, and play equipment. The
Lagoon lies northwest of the mouth of the San Gabriel River and is north of Marine Stadium and
Alamitos Bay. Land uses adjacent to the project area are predominantly residential and
recreation.
The topography in the project vicinity is relatively flat with a gently sloping transition from the
Lagoon waters to upland areas. The project area is dominated by the Lagoon, an 11.7-acre
tidal water body that is connected through an underground tidal culvert to Marine Stadium,
which in turn is connected to Alamitos Bay and the Pacific Ocean.
Potential Impacts to Existing Habitats. Under the preferred restoration alternative, the
Restoration Project has the potential to impact California least tern foraging habitat.
Additionally, open tidal waters, existing tidal wetlands in the Lagoon, and sensitive eel grass
habitats could be impacted by the project. However, according to the 2010 Colorado Lagoon
Final EIR Addendum, prepared by LSA Associates (LSA 2010):
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The certified 2008 EIR concluded that the project as analyzed would not have a
significant impact on biological resources. Based on the analysis and information
presented above, there is no evidence that the revised Colorado Lagoon
Restoration Project would result in more substantial or new significant cumulative
impacts related to Biological Resources compared to those disclosed and
analyzed in the certified 2008 EIR. Therefore, in consideration of all of the
above, the changes to the revised Colorado Lagoon Restoration Project do not
require any major changes to the certified 2008 EIR and would not result in any
new significant cumulative environmental impacts.
Land Ownership. The 48.61 acre site is owned by the City of Long Beach and restoration is
being implemented by the City with assistance from the Friends of Colorado Lagoon.
Compliance with OPA Requirements and Conditions. The City of Long Beach is considering
developing a mitigation bank at this site and has filed an application with the Corps of
Engineers. If this approach is approved, the site could offer a fee-based mitigation opportunity
for Poseidon.
The potential to meet the OPA requirements is as follows:
OPA Objectives and Criteria for Marine Life
Mitigation

Potential for Compliance

Submit a Mitigation Plan, including project objectives, site
selection, site protect instrument, baseline site conditions, a
mitigation work plan, a maintenance plan, a long-term
management plan, an adaptive management plan,
performance standards, success criteria, monitoring
requirements, and financial assurances.

Yes. A detailed mitigation plan has been
prepared. The City of Long Beach is the
sponsor and has received grants in the
past for restoration work in the lagoon
and has successfully completed them.

Mitigation shall be accomplished through expansion,
restoration or creation of one or more of the following: kelp
beds, estuaries, coastal wetlands, natural reefs, MPAs, or
other projects approved by the regional water board.

Yes. Restoration of the Colorado Lagoon
will restore historic tidal wetlands and
create a new tidal channel in upland
areas. The final project design is not yet
completed and no other marsh restoration
has been completed within this complex
to judge its success. However, given
previous restorations in the vicinity in
Anaheim Bay, fish populations to
mitigation the losses are likely to be
restored at the Los Cerritos wetlands.

The owner/operator shall demonstrate that the project fully
mitigates for intake-related marine life mortality by including
expansion, restoration, or creation of habitat based on the
APF acreage calculated.

No. The benefits associated with
restoration and creation of habitat are
insufficient
to
meet
the
APF
requirements. Phase I actions resulted in
a functional lift of approximately 13 acres
of habitat. The Phase II actions will result
in additional functional lift to the lagoon,
increase in high marsh habitat in the
lagoon, and create 2 acres of additional
intertidal and subtidal habitat in the new
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OPA Objectives and Criteria for Marine Life
Mitigation

Potential for Compliance
channel alignment.

The mitigation project’s production area shall overlap the No. The project is located at the head of
facility’s source water body. Impacts on the mitigation project Anaheim Bay and is quite far from the
due to entrainment by the facility must be offset by adding production area.
compensatory acreage to the mitigation project.
The owner/operator shall demonstrate that the project fully No. There is insufficient acreage.
mitigates for discharge- and construction-related marine life
mortality projected in the MLMR.
The regional water board may permit out-of-kind mitigation for
mitigation of open water or soft bottom species. In-kind
mitigation shall be done for all other species whenever
feasible.

2.9

Possible. This project is out-of-kind but
will provide fish and soft bottom habitat.
However, it is constrained by its distance
and small size.

BALLONA WETLANDS

The Ballona Wetlands Ecological Reserve (BWER), located south of Playa del Rey, is the last
major wetland remaining in Los Angeles County. Efforts to preserve and restore this wetland
have spanned approximately the last 30 years and have included the efforts of a host of nonprofit organizations, state and federal resource agencies and other stakeholders.
The BWER site consists of approximately 600 acres of open space in the Playa Vista
neighborhood of Los Angeles, in Los Angeles County, California. Of these 600 acres, 540
acres are owned by the CDFW and 60 acres are owned by the State Lands Commission (SLC).
The 60 acres belonging to the SLC was leased to the CDFW and the entire property was named
the Ballona Wetlands Ecological Reserve. Funds for the purchase were acquired from
Proposition 25 which set aside $300 million for coastal wetland acquisition and restoration in
southern California. Funding for the planning and restoration of the property was provided by
the CCC under Proposition 12. Together, the CDFW, SLC, and CCC are working with
stakeholders, scientists, and other agencies to restore the wetlands. Five groups have been
primarily responsible for the development of the restoration: the Ballona Wetlands Scientific
Advisory Committee, the Ballona Wetlands Working Group, the Ballona Wetlands Project
Management Team, the Ballona Wetlands Technical Advisory Committee, and the Ballona
Wetlands Agency Advisory Committee.
In 2005, the California State Coastal Conservancy funded the Ballona Wetlands Restoration
Feasibility Study (PWA et al., 2008). This study culminated in the development of five
restoration scenarios, ranging from minimal wetland creation and enhanced upland restoration
to maximum wetland restoration that includes the removal of Ballona Creek Flood Control
Channel and significant infrastructure modification. In 2010, members of the BWER PMT met
with agencies, businesses, and organizations that have an interest in infrastructural elements
within and adjacent to the BWER to discuss future infrastructure plans under restoration
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alternatives. Detailed descriptions of existing infrastructure can be found in the preferred
alternatives memorandum (PWA 2010) and the existing conditions report (PWA et al. 2006).
A Conceptual Habitat Restoration and Management Plan (CHRAMP) have been prepared for
the BWER. The CHRAMP examines restoration strategies under a single preferred restoration
alternative identified by PWA (PWA 2010).
Status of Existing Plans. A restoration feasibility study was completed September 2008 with
funding from the Coastal Conservancy. Five alternative restoration plans were developed for
further consideration, including:
•
•
•
•
•

Enhance existing habitat with minimal grading
Muted tidal wetland restoration within existing constraints
Full tidal wetland restoration, supporting all associated habitat types and requiring
significant site alteration
Full tidal wetland and subtidal habitat restoration, providing a connection between these
habitats with the project site, and requiring significant site alteration
Realignment of Ballona Creek, allowing interaction between the creek and wetland, and
providing much more habitat and functional connectivity; and, requiring significant site
alteration

The realignment of Ballona Creek was identified as the proposed restoration alternative in 2010
(PWA 2010). WRA, Inc. completed the Conceptual Habitat Restoration and Management Plan
(CHRAMP) for the BWER in 2013. The CHRAMP examines restoration strategies under a
single preferred restoration alternative identified by PWA (PWA 2010).
Status of Environmental Documentation. The need for a project-specific EIR has been
identified. In late 2009, the Coastal Conservancy selected a contractor to prepare the EIR for
the project, anticipated to begin early 2010. The formal environmental review of the proposed
restoration project was kicked-off a public scoping meeting for the EIR/EIS in August 2012 with
over 70 stakeholders attending. Staff also prepared and circulated the public notices and press
releases for the scoping to the media in coordination with the U.S. Army Corps of Engineers and
the CDFW. A variety of input was received from the public on alternatives to be evaluated and
that input was considered in the preparation of the Draft Environmental Impact Report, which is
scheduled to be released in 2016.
Status of Required Permits. The following permits will be required prior to project approval
and implementation:
•
•
•
•
•
•

U.S. Army Corps of Engineers Section 404 permit
Regional Water Quality Control Board Section 401 Water Quality Certification
California Department of Fish and Wildlife Streambed Alteration Agreement
California Coastal Commission Coastal Development Permit
California State lands Commission Encroachment Permit
Los Angeles County Air Pollution Control District dredge operation permit

To date, there has been no action regarding acquisition of the identified permits.
Habitat Distribution and Potential Impacts to Existing Habitats. The proposed habitat
distribution for each of the five restoration alternatives provided below. Impacts to existing
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habitats have not been analyzed to date. In general, alternatives 3-5 propose to create fully
tidal estuarine habitat with a resultant loss of fresh water marsh/ riparian and upland habitats.
Summary of Habitat Acreages by Alternative, Ballona Wetlands, 2009.

Habitat Type
Subtidal
Intertidal
Channel and
Mudflat
Low Marsh
Mid Marsh
High Marsh
Transitional
Habitat
Brackish marsh
Total
Estuarine

Existing
74.0
1.7

Alternative 1
74.0
10.4

Alternative 2
74.0
11.7

Alternative 3
74.0
20.4

Alternative 4
115.4
40.6

Preferred
Alternative
48.6
26.2

8.5*
17.6*
40.6*
0.0

66.0 (64.7*)
35.1 (34.3*)
18.6 (17.8*)
31.9

66.3 (37.0*)
38.6 (19.6*)
29.2 (10.2*)
81.1

102.0
66.3
66.3
123.5

87.6
58.4
58.4
95.2

131.0
85.2
85.2
96.1

3.0

2.7

2.6

2.6

2.6

2.6

167.9

238.7

303.5

455.0

458.2

474.8

*Area of muted tidal influence

Land Ownership. All potentially restorable land is owned by the State of California.
Compliance with OPA Requirements and Conditions. The feasibility study completed in
2008 does not identify a preferred alternative. Subsequently, two alternatives (4 and 5) were
revised and proposed for further analysis in the project EIR. In 2010, Alternative 5 was
identified as the preferred restoration design (PWA 2010). Currently, the site is dominated by
disturbed upland habitats with a small muted tidal marsh and the fully-tidal, concrete-lined
Ballona Flood Control Channel.
Ballona’s potential for restoration is high, as is the potential for eventually supporting the
habitats and species required by the OPA. However, the lack of consensus by stakeholders on
a restoration strategy suggests that selection of a preferred alternative and further refinement
may take considerable time. Restoration of Ballona Wetlands will require excavation and
disposal of millions of cubic yards of material. Significant infrastructure modifications and
updates will be required under the preferred restoration alternative (PWA 2010), including
realignment of the Ballona Flood Control Channel.
The ability to meet the OPA requirements is:
OPA Objectives and Criteria for Marine Life
Mitigation
Submit a Mitigation Plan, including project objectives, site
selection, site protect instrument, baseline site conditions, a
mitigation work plan, a maintenance plan, a long-term
management plan, an adaptive management plan,
performance standards, success criteria, monitoring
requirements, and financial assurances.
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Potential for Compliance
Possible.
A plan will need to be
prepared for submission that meets these
various requirements. A final plan will not
be known until the EIR/EIS process is
completed in a number of years.

OPA Objectives and Criteria for Marine Life
Mitigation

Potential for Compliance

Mitigation shall be accomplished through expansion,
restoration or creation of one or more of the following: kelp
beds, estuaries, coastal wetlands, natural reefs, MPAs, or
other projects approved by the regional water board.

Possible. A number of alternatives have
been proposed and depending upon the
selected alternative, it may meet the
requirements set forth in this criterion.

The owner/operator shall demonstrate that the project fully Yes. The acreage proposed for
mitigates for intake-related marine life mortality by including restoration is substantial and is sufficient
expansion, restoration, or creation of habitat based on the to meet the APF requirements.
APF acreage calculated.
The mitigation project’s production area shall overlap the
facility’s source water body. Impacts on the mitigation project
due to entrainment by the facility must be offset by adding
compensatory acreage to the mitigation project.

No. The project is located on Santa
Monica Bay and may be too far from the
facility to overlap with the facility’s source
water body.

The owner/operator shall demonstrate that the project fully Yes. Depending upon the restoration
mitigates for discharge- and construction-related marine life alternative selected, it is likely that fish
mortality projected in the MLMR.
production will be enhanced or restored in
sufficient acreage.
The regional water board may permit out-of-kind mitigation for
mitigation of open water or soft bottom species. In-kind
mitigation shall be done for all other species whenever
feasible.

Possible. This project is out-of-kind and
depending upon the alternative selected,
it may provide sufficient fish and soft
bottom habitat.

2.10 ORMOND BEACH
The Ormond Beach Restoration Project is a California State Coastal Conservancy-funded
project located in Ventura County adjoining the cities of Port Hueneme and Oxnard.
Approximately 1,500 acres of Ormond Beach is undeveloped and includes a mix of degraded
wetlands, beach and dunes, agriculture, and mixed industry, including an abandoned metalsprocessing plant and an existing electricity generating plant. A 560-acre duck club with
artificially maintained ponds and remnant intertidal habitat exists to the north of Ormond Beach.
The goal of the Ormond Beach Restoration Project is the acquisition of approximately 1,100
acres at Ormond Beach and the 560 acres of the duck club for a total restoration of
approximately 1,600 acres.
To date the Coastal Conservancy has acquired 540 acres at Ormond Beach. Prior to the
planned restoration, the Conservancy must acquire 210–340 acres of the Southland Sod Farm.
Sale of a portion (210 acres) of this farm has been offered by the owner, contingent upon
completion of the City of Oxnard’s Specific Plan for Ormond Beach.
The 50-acre Reliant Power Plant is situated on fill that was formerly coastal lagoon. This parcel
divides the proposed restoration in half, obstructing potential hydrologic and biological
connectivity. This plant is expected to cease operation within the next five years due to
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fundamental inefficiencies and adverse effects on marine life caused by its intake and outfall (P.
Brand, Coastal Conservancy).
The 40-acre Halaco metals processing facility also occupies former coastal lagoon. The goal of
the restoration plan is to acquire the Halaco property and restore the former wetlands after the
EPA has remediated this Superfund site.
The acquisition of the Ventura County Duck Club is contingent upon the member owners being
allowed to continue hunting on apportion of the 560-acre site. (P. Brand, Coastal Conservancy).
Status of Existing Plans. The Ormond Beach Restoration Feasibility Study, funded by the
Coastal Conservancy, was completed in October 2009. Six possible alternatives for habitat
restoration, enhancement and creation were identified, as well as a No Project Alternative.
Overall, the alternatives include three concepts: 1) creation of a new lagoon with a permanent
ocean inlet (Alternative 1); 2) restoration of the project area’s historic wetland habitat mosaic
with intermittingly open inlets and seasonal ponds (Alternative 2); and 3) enhancement of
existing habitats with minimal hydrologic and ground surface modifications (Alternative 3). Due
to uncertainties regarding potential land acquisitions, two variants were developed for each
alternative. The “unconstrained” alternatives assume that the Coastal Conservancy and its
partners will be able to secure all of the candidate properties identified for the project; the
“constrained” alternatives assume that some candidate properties will not be available in the
foreseeable future. As such, the Feasibility Study identifies a maximum “project area” of 1,730
acres for unconstrained alternatives, and approximately 770-790 acres of constrained
alternatives. Project alternatives are presented below:
•
•
•
•
•
•

Alternative 1 Unconstrained (Alternative 1U): Create New Tidal Lagoon
Alternative 1 Constrained (Alternative 1C): Create New Tidal Lagoon
Alternative 2 Unconstrained (Alternative 2U): Restore Seasonally Open Wetland
Habitats/Ponds
Alternative 2 Constrained (Alternative 2C): Restore Seasonally Open Wetland
Habitats/Ponds
Alternative 3 Unconstrained (Alternative 3U): Enhance Existing Non-tidal Wetlands
Habitats
Alternative 3 Constrained (Alternative 3C): Enhance Existing Non-tidal Wetlands
Habitats

These alternatives are considered preliminary and subject to further refinement. No preferred
alternative was identified in the Feasibility Study.
Status of Environmental Documentation. No Environmental Documentation currently exists.
The need for a project-specific EIR, as well as other high priority planning issues, has been
identified. The EIR and other project analyses are pending. The Nature Conservancy is
currently funded to undertake further analysis, environmental review, and design for the wetland
restoration. An RFP for services is expected to be released in 2016.
Status of Required Permits. The Feasibility Study lists the anticipated discretionary permits
typically associated with coastal wetland restoration:
Federal
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•
•
•
•

United States Army Corps of Engineers (Corps)
United States Environmental Protection Agency (USEPA)
U.S. Fish and Wildlife Service (USFWS)
National Marine Fisheries Service (NMFS)

State
•

State Historic Preservation Officer (SHPO) and Advisory Council on Historic
Preservation (ACHP)
California Department of Fish and Game (CDFG)
State Water Resources Control Board (SWRCB) and Los Angeles Regional Water
Quality Control Board (LARWQCB)
California Coastal Commission
California Air Resources Board (CARB)

•
•
•
•
Local
•
•
•
•
•

Ventura County Planning Division
Ventura County Air Pollution Control District (VCAPCD)
Ventura County Watershed Protection District (VCWPD)
City of Oxnard
City of Port Hueneme

Habitat Distribution and Potential Impact to Existing Habitats. The Feasibility Study
presents a complex and somewhat incomplete analysis of potential habitats to be created and
habitats potentially impacted. These ultimately depend upon proposed habitat acquisitions and
final planning. The Feasibility Study presents a breakdown of the restored, created or
enhanced habitat types by alternative. Fifteen upland and wetland habitat types are identified
and quantified. Creation, restoration and enhancement of intertidal wetlands, such as those
required of Poseidon for mitigation, range from 437 acres (Alternative 1U) to 0 acres (Alternative
3C).
Land Ownership. There are many land owners of the Ormond Beach Restoration Project area.
Public entities include City of Oxnard, CCC, USEPA (Former Halaco Superfund Site),
Conservation organizations include The Nature Conservancy and Oxnard Duck Club annex;
other private land owners include Southland Sod Farms and Reliant Energy, Agromin. The
State Coastal Conservancy has recently entered into an agreement with the Nature
Conservancy to be responsible for restoration planning.
Compliance with OPA Requirements and Conditions.
The Nature Conservancy is
overseeing the development of a restoration plan for Ormond Beach. Therefore, it is likely that
the restoration would need to be undertaken as a fee-based mitigation program.
Compliance with the OPA requirements is provided below:
OPA Objectives and Criteria for Marine Life
Mitigation

Potential for Compliance

Submit a Mitigation Plan, including project objectives, site No. It will take some time before a
selection, site protect instrument, baseline site conditions, a mitigation plan can be submitted as no
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OPA Objectives and Criteria for Marine Life
Mitigation

Potential for Compliance

mitigation work plan, a maintenance plan, a long-term
management plan, an adaptive management plan,
performance standards, success criteria, monitoring
requirements, and financial assurances.

alternative has been selected for
development.
Substantial work is
needed before any plan is available to
evaluate.

Mitigation shall be accomplished through expansion,
restoration or creation of one or more of the following: kelp
beds, estuaries, coastal wetlands, natural reefs, MPAs, or
other projects approved by the regional water board.

Possible. Restoration of the Ormond
Beach wetlands will restore historic tidal
and non-tidal wetlands; however, the
degree of connection to the ocean is
unknown at this time.

The owner/operator shall demonstrate that the project fully
mitigates for intake-related marine life mortality by including
expansion, restoration, or creation of habitat based on the
APF acreage calculated.

Possible. The site is very large and has
sufficient acreage; however, the amount
of tidal restoration is unknown at this
time.

The mitigation project’s production area shall overlap the No. The project is located at the head
facility’s source water body. Impacts on the mitigation project north of Pt Mugu and is quite far from the
due to entrainment by the facility must be offset by adding production area.
compensatory acreage to the mitigation project.
The owner/operator shall demonstrate that the project fully Possible. The project is not developed
mitigates for discharge- and construction-related marine life sufficiently to judge.
mortality projected in the MLMR.
The regional water board may permit out-of-kind mitigation for Possible. This project is out-of-kind but
mitigation of open water or soft bottom species. In-kind will provide fish and soft bottom habitat.
mitigation shall be done for all other species whenever
feasible.

It is difficult to assess the potential for the Ormond Beach Restoration Plan to comply with OPA
conditions given the level of information that is currently available. The Feasibility Study
identifies 30 short-term and long- term recommendations for further analysis required to refine
the plan. The complexity of the project and associated land acquisitions suggests a long-term
restoration approach. While this approach may be financially and ecologically sound, short-term
restoration success as required of Poseidon by the OPA does not appear to be achievable.
Furthermore, the project includes acquisition and remediation of an active Superfund site, a
process that often takes a number of years and imposes unknown risks to restoration success.

3.0 RANKING OF POTENTIAL MITIGATION SITES RELATED TO OPA CRITERIA
Each potential wetland mitigation site was evaluated based on its ability to meet OPA
requirements which are summarize below. If a site did not meet any one requirement, it was not
considered a viable alternative for the project. Two sites, Newland Marsh and Bolsa Chica
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restoration and inlet maintenance met all requirements, and Los Cerritos wetlands met most
requirements with one possible.
Summary of Potential Mitigation Sites as meeting OPA requirements.
Green means Yes, Yellow is Possible, and Red is No.

Wetland

Mitigation
Plan
available

Fully mitigates Out of Kind
Will restore
Fully
Production
for discharge but provides
coastal
mitigates for Area overlaps
and
habitat for
wetlands,
intake marine source water
construction
fish and
eelgrass beds
life APF
body
related impacts
inverts

Pond 20
Mission Bay
San Dieguito
River 6B
Big Canyon
Newland Marsh
(HB wetlands)
Bolsa Chica FTB
inlet
Los Cerritos
Wetlands
Colorado Lagoon
Ballona Wetlands
Ormond Beach

Bolsa Chica
Bolsa Chica wetlands have been restored to full tidal action and are currently managed by the
California Department of Fish and Wildlife. However, the inlet maintenance is not currently
funded and inlet closure may be catastrophic to the fish and birds that are dependent upon daily
tidal exchange. Inlet maintenance is necessary to secure the long-term viability of the wetlands
and regulatory agencies have recognized this when providing habitat credits to other projects.
The amount of habitat credits available through inlet maintenance is in excess of that required
as APF. The project site is in close proximity to the source water body. The activities
associated with inlet maintenance are well known based on previous experience by State
Lands. Therefore, this project ranks high as a potential site to meet OPA requirements for the
Poseidon facility.
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Huntington Beach Wetlands.
All of the components of the Huntington Beach Wetlands Restoration plan have been
constructed with the exception of Newland Marsh. Newland Marsh is approximately 50 acres in
area and is proposed for transfer to the State Coastal Conservancy for habitat restoration. Its
restoration to tidal action will meet the APF requirements for both intake and discharge. It is
also the closest site to the source water body. Restorations conducted for other portions of the
Huntington Beach wetlands were accomplished within the normal timeframe for such actions.
Based on monitoring results to date, the success achieved at the other wetland sites restored by
the Huntington Beach Wetlands Conservancy has met expectations. Therefore, this project
ranks high as a potential site to meet OPA requirements for the Poseidon facility.
Los Cerritos Wetlands
The Los Cerritos Wetlands restoration plan will provide sufficient acreage to meet the APF
requirements.
Detailed restoration plans and environmental documentation are being
developed. A portion may be available as a fee based mitigation program. However, there will
be considerable delay before this site is available given the current oil production on a portion of
the site that would be restored. This production would need to be moved prior to the site being
used for mitigation. The project certainly has the potential to meet the OPA requirements;
however, the timing of its availability is unknown.
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1.0 INTRODUCTION
Poseidon Water (Poseidon) is proposing the development of a desalination facility (Project) in
Huntington Beach, Orange County, California. As part of the desalination project’s permitting
process, Poseidon is required to offset the plant’s operational impacts to marine life. The
amount of off-set is determined through the calculation of the Area of Production Foregone
(APF) to determine the number of replacement habitat credits needed in terms of wetland or
estuarine habitat restoration (State Water Resources Control Board 2015).
This Marine Life Mitigation Plan (MLMP) details the proposed mitigation activities that Poseidon
will undertake and demonstrates compliance with the desalination amendment to the State
Water Resources Control Board’s (SWRCB) Water Quality Control Plan for the Ocean Waters
of California (Desalination Amendment) as well as the California Coastal Commission (CCC)
past precedents related to the preparation of a MLMP. Specifically, this MLMP is designed to
demonstrate compliance with the provisions found in Section III.M2.e. of the SWRCB’s
Desalination Amendment, which requires the use the best available mitigation measures
feasible to minimize the intake and mortality of all forms of marine life.
Poseidon proposes to complete the restoration and maintenance of tidal action to the Bolsa
Chica Ecological Reserve (Bolsa Chica) wetlands. This restoration action will assure long-term
and effective tidal action to support estuarine and coastal fish populations in this important
regional wetland habitat. The expected benefits are described in this MLMP. Consistent with
Sections III.M2.e.(3) and (4) of the Desalination Amendment, Poseidon will undertake the
restoration through either a fee-based agreement with the California State Lands Commission
(SLC) and/or through a lease agreement to undertake the restoration actions proposed in this
MLMP. Both options are discussed in Section 11 of this report.
This MLMP provides the basis for the proposed restoration program, the benefits that will be
achieved, and the details on the plan’s implementation and financial commitments.
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Figure 2. Site Boundary for Bolsa Chica Ecological Reserve
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2.0 MARINE LIFE MORTALITY REPORT SUMMARY
The Desalination Amendment requires the development of a Marine Life Mortality Report
(MLMR) estimating the marine life mortality resulting from construction and operation of a
desalination facility. The amount of habitat credits required to offset the impacts associated with
the operation of the Huntington Beach Desalination Facility is based upon the guidance for
calculating the APF found in the SWRCB Desalination Amendment. An Expert Review Panel
undertaken for the SWRCB provided recommendations on mitigation for residual impingement
and entrainment caused by intakes that withdraw water directly from the ocean without any
filtration (surface intakes) (Foster et al. 2012). The approach recommended uses an Empirical
Transport Model (ETM) to estimate the APF. Mitigation is then based on the cost of replacing
the production lost (‘foregone’) to entrainment by restoration that replaces the lost production or
other projects deemed equivalent. The APF approach has been adopted by California
regulatory agencies to determine mitigation for entrainment by desalination plants. Estimates of
APF are based on both intake of surface water as well as discharge of brines.
In support of this MLMP, a MLMR has been prepared that calculates the construction and
operating (i.e. seawater intake and brine discharge) impact for the Project. For the seawater
intake at the proposed Project, Tenera Environmental prepared a July 1, 2015 technical
memorandum entitled “Memorandum on Approach for APF Calculations at Huntington Beach,”
which analyzes the potential entrainment of planktonic organisms from the long-term, standalone operation of the desalination project. The Desalination Amendment allows for a one
percent reduction in the final estimate of APF for projects that incorporate a 1 mm screen into
the intake design. As the final intake design for the desalination plant will include a screen with
1 mm mesh, the final APF estimate was reduced one percent. The Tenera memorandum
estimates the Project’s entrainment-related mitigation requirement to be 16.9 acres.
For the brine discharger impacts, the November 2015 MBC Applied Environmental Sciences
technical memorandum entitled “Huntington Beach Desalination Facility: Diffuser Discharge
Analysis” estimates the proposed Project could require an additional 23.43 acres of mitigation
pursuant to the requirements of the Desalination Amendment that address salinity levels in the
Project’s discharge and the effects of the proposed brine diffuser. When the desalination plant
becomes a stand-alone facility after the Huntington Beach Generating Station transitions away
from once-through-cooling and is discharging 57 mgd of concentrated seawater into the
diffuser, APF for the related entrainment from stand-alone diffuser operation totals 23.43 acres,
with 9.12 acres contributed by estuarine taxa and 14.31 acres contributed by coastal taxa.
To mitigate for an estimated APF of 40.3 acres for the total operational marine like impacts of
the Project, Poseidon is proposing to undertake restoration and maintenance of the tidal inlet to
the Bolsa Chica wetlands in Huntington Beach. While the Bolsa Chica wetlands have been
subject to extensive restoration to full tidal and muted tidal habitat, these benefits are threatened
by shoaling of the tidal inlet such that tidal exchange is reduced and the inlet could potentially
close placing at risk of loss the existing benefits from the restoration activities. The Bolsa Chica
Lowlands Restoration Project has been undertaking inlet maintenance to date; however, funding
is insufficient to continue this action and SLC has requested that a source of funding be found
that can be used for inlet maintenance that will allow for estuarine and coastal fish populations
to be sustained as well as supporting other wildlife benefits of this important coastal habitat in
Orange County.
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3.0 BOLSA CHICA INLET RESTORATION AND MAINTENANCE
3.1 Project Objectives
3.1.1 Project Need
Bolsa Chica is an approximately 1,341-acre coastal estuary located in Huntington Beach,
Orange County, California (Figure 1). The property is owned by the SLC and managed by the
California Department of Fish and Wildlife (CDFW). Historically, the site was used for oil and
natural gas production. Previous restoration actions at Bolsa Chica included the construction
and opening of the Full Tidal Basin (FTB) to the ocean, which was completed at the end of 2006
(Figure 2). Within Bolsa Chica, 317 acres were restored as fully tidal habitat and require tidal
exchange to function and provide ecological value to marine fish. However, since completion,
the Bolsa Chica inlet has nearly closed once, and tidal exchange is muted due to shoaling
inside the inlet. This has resulted in a smaller volume of ocean water exchanged during the
tidal cycle, a narrower tidal range, and lowered wetland functions. In addition, the 200 acres of
muted tidal areas that are connected to the FTB do not adequately drain when the inlet shoaling
occurs, causing lowered water quality in these areas as well.
In a September 3, 2013 letter to the CCC, the SLC wrote:
“…the State Lands Commission staff feels there is an equally important need to
ensure the preservation of coastal wetland systems that have been restored
through prior actions. In particular, many of these tidal wetland systems, such as
the Bolsa Chica Lowlands Restoration, were underfunded and have insufficient
funds to preserve and maintain the full tidal range the restoration was designed
to achieve. This is the situation at Bolsa Chica. As a result of sand accumulating
in the ocean inlet area, tidal muting has occurred. If prolonged, this can result in
the loss of marsh vegetation and degradation of other habitat areas; or, in a
worst-case scenario, the system may close to tidal action. Should a closure
occur, it is likely to have a severe impact on many of the species that now utilize
the wetland system. Without the implementation of corrective actions such as
dredging to offset this condition, the high quality habitat created at Bolsa Chica is
threatened. As a consequence, we now believe that priority should be placed on
ensuring that existing wetland systems continue to function at a high level
through mitigation funding augmentation as well as continuing to pursue
restoration of other historic wetland areas on a case-by-case basis. The Bolsa
Chica wetland site in Huntington Beach is an example of an underfunded
restoration project in need of additional funds to maintain the high value habitat
that was created. Given its close proximity to the proposed desalination project
area, it would be an ideal candidate for this type of mitigation derived funding
augmentation.”
In 2009 and 2011, two dredging events restored full tidal connectivity at Bolsa Chica. In 2015,
there was a reduced dredging event that did not remove all the sediment from the sediment
basin, yet it appears to have been effective in restoring the tidal range. The SLC believes that
this latter type of inlet maintenance will be necessary in order to sustain the tidally influenced
habitats within Bolsa Chica. The SLC and CDFW do not have the funds needed to pay for
continued maintenance dredging of the inlet. Without continued maintenance dredging, the inlet
is likely to close completely. If closure were to occur, the FTB would be effectively isolated from
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the ocean and would no longer provide habitat for coastal marine fish. Similarly, other adjacent
habitat areas would suffer degradation under a closed inlet condition.
In coordination with the SLC and CDFW, Poseidon proposes to restore and maintain tidal
connectivity at Bolsa Chica by providing funding for maintenance dredging of the inlet, as
detailed in this MLMP. As discussed below, mitigation credit that is appropriate for maintaining
the inlet at Bolsa Chica was determined to be 0.63 acres of credit for every 1 acre of tidal
habitat in the FTB (317 acres) in the area for a total of 199 acres of credit from the proposed
inlet maintenance plan.
3.1.2 Precedent for Inlet Maintenance as Mitigation
Precedents associated with providing habitat credits for inlet maintenance have been
established by the CCC at the San Dieguito wetland restoration for marine fish killed by the
operation of the San Onofre Nuclear Generating Station (SONGS) (CDP 6-04-88) and at
Batiquitos and Los Peñasquitos Lagoons for wetland fill associated with transportation projects
in San Diego County (CDPPWP-6-NCC-13-0203-1).
At San Dieguito, the CCC determined that Southern California Edison could receive up to 35
acres of wetland habitat credit towards its 150-acre overall requirement for the restoration for
the maintenance of a tidal inlet at San Dieguito. This action would assure that marine and
estuarine fish would be sustained within the existing and restored portions of the lagoon and
was deemed as providing a significant offset to the marine fish impacted by the operation of
SONGS. The frequency of inlet maintenance was expected to be every 18 to 24 months.
In the case of the San Diego Association of Governments (SANDAG) transportation projects,
habitat credits were provided at Batiquitos Lagoon and Los Peñasquitos Lagoon for inlet
maintenance to be conducted every three years to partially offset wetland impacts associated
with the highway widening and other transportation elements of the project. At Batiquitos, inlet
maintenance habitat credits were provided to SANDAG in addition to the marine fish habitat
credits previously provided to the Port of Los Angeles for the restoration of the lagoon, which
also included initial inlet construction and maintenance. These additional credits were provided
when mitigation credit had already been given for the lagoon.
3.2 Benefits to Aquatic Ecosystems
Under the Desal Amendment to the Ocean Plan, the State Board states:
For out-of-kind mitigation, an owner or operator shall evaluate the biological
productivity of the impacted open water or soft-bottom habitat calculated in the Marine
Life Mortality Report and the proposed mitigation habitat. If the mitigation habitat is a
more biologically productive habitat (e.g. wetlands, estuaries, rocky reefs, kelp beds,
eelgrass beds, surfgrass beds), the regional water boards may apply a mitigation ratio
based on the relative biological productivity of the impacted open water or soft-bottom
habitat and the mitigation habitat. The mitigation ratio shall not be less than one acre of
mitigation habitat for every ten acres of impacted open water or soft-bottom habitat.
The proposed activity relates to the restoration and maintenance of tidal flows through to the
Bolsa Chica wetlands that will result in increased benefits to wetlands and eelgrass beds as
described below. The primary benefits of preventing inlet closure at Bolsa Chica and
maintaining a fully tidal system to fisheries resources include providing supportive physical
habitat for coastal marine organisms, access to heterogeneous habitat types used for cover and
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foraging, a nutrient base to support a productive food web, establishment and sustainability of
an extensive eelgrass habitat, and high quality rearing habitat for larval and juvenile life stages
for fish. The Carlsbad desalination plant created similar mitigation at a ratio of 10 to 1.
3.2.1 Fish Habitat
Many marine fish species require coastal wetland habitat to complete at least a portion of their
life cycle. The vegetative edge of the wetlands is important for foraging juvenile fish as it
provides cover for predator avoidance (Herbold et al. 2014). Studies have shown that small
fish, such as California killifish (Fundulus parvipinis) were able to consume six times more food
in marsh habitat than in habitat with no marsh access (West and Zedler 2000). Madon (2008)
found that food consumption rates of topsmelt (Atherinops affinis) were 50 percent lower when
the tidal inlet at Los Peñasquitos is closed (Figure 3). In addition, halibut were affected by
closure due to their sensitivity to higher temperatures in less flushed systems.

Figure 3. Field estimates of daily amounts of food consumed by topsmelt (Madon 2008).
Nearly every fish species captured during post-restoration monitoring conducted at Bolsa Chica
was represented by juvenile size classes and usually adults, demonstrating the role of the basin
as nursery habitat for spawning or post-larval settlement and rearing (Merkel & Associates
2013). Restricting tidal exchange at Bolsa Chica due to lack of maintenance could eliminate
access to the tidal wetlands for marine fish as well as degrade or completely eliminate the salt
marsh vegetation habitat that many species depend on. Severe tidal muting would likely result
in permanent inundation, which would kill salt marsh vegetation (e.g. cordgrass) that needs
periodic drainage and exposure typical of tidal systems to survive. The loss of salt marsh
vegetation would degrade habitat complexity used for small fish rearing and reduce intertidal
spawning substrate (Farrugia et al. 2014).
Results of the annual monitoring reports and previous work by Farrugia et al. (ibid) indicate that
significant fish population and habitat benefits at Bolsa Chica would be lost if the inlet is not
maintained and the system becomes closed. Fully tidal systems allow greater species richness
to occur compared to closed or muted systems (Figure 4). For example, nearby Batiquitos
Lagoon had only 11 species observed before restoration when the lagoon’s inlet was closed,
while 75 species have been observed during open inlet conditions (Merkel & Associates 2009).
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Open access to coastal wetland areas allows for seasonal variation in species utilizing the
habitat, which results in a larger number of species benefiting from the habitat (Gewant and
Bollens 2010).
In a muted system, the restricted access can impair or prevent species from accessing the
wetland habitat. In Malibu Lagoon, where 14 fish species are known to occur, there is a lower
species richness compared to other southern California coastal wetlands that are not tidally
muted (Ambrose and Meffert 1999; The Bay Foundation 2015). Similarly, 14 species have been
found in the tidally muted Los Peñasquitos Lagoon (Williams 1997). For fully tidal systems
where there is no seasonal limitation for marine species to utilize the wetland habitat, greater
species richness occurs, which is evident by the 80 species documented in San Diego Bay, and
75 species each in both Los Angeles Harbor and Batiquitos Lagoon (Merkel & Associates
2013).
Following restoration in 2006, the fish community in Bolsa Chica was abundant, diverse, and
contained biomass levels equivalent to the relatively unaltered Upper Newport Bay and the
larger San Diego Bay (Farrugia et al. 2014). Over five years of quarterly monitoring, a total of
52 species have been observed within the FTB at Bolsa Chica (Figure 4) (Merkel & Associates
2013). The average species richness of eight primarily open coastal wetlands in southern
California was 58.5 ± 16 and was only 19.5 ± 11 in closed or highly muted lagoons (Figure 5).
According to the same rationale that the Ports of Los Angeles and Long Beach used when they
received credits for their muted tidal area, the difference in fish species richness between closed
and open lagoons (19.5/58.5) indicates that closed systems are only about 33 percent as
valuable as that fully tidal systems.
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Figure 4. Fish species richness observed during monitoring events.

Figure 5. Cumulative total of fish species by guild in the Full Tidal Basin of Bolsa Chica
following the restored tidal influence (Merkel & Associates 2013).
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Annual monitoring has identified many ecologically and commercially valuable fish species
within the FTB that will likely be lost if the inlet is allowed to close. Commercially desirable
species found at Bolsa Chica include white seabass (Atractoscion nobilis) and California halibut
(Merkel & Associates 2013). Fodrie and Levin (2008) found that about 58 percent of juvenile
halibut in southern California had embayment origins in 2003 and 2004, and that lagoon-type
habitats such as Bolsa Chica provided nurseries for 16 percent of halibut in 2004. While most
of the fish common in southern California bays, lagoons, and estuaries are low in trophic level
(Zedler 1982), the species composition within the FTB currently includes coastal marine fishes
from 3-4 trophic levels, including top predators such as leopard shark (Triakis semifasciata),
brown smooth-hound (Mustelus henlei), gray smooth-hound (M. californicus), and bat ray
(Myliobatis californica). These relatively large fish act as energy links that transfer nutrients
among coastal areas (Farrugia et al. 2014).
In contrast, closed and severely muted systems are dominated by species with a salinity
tolerance greater than seawater, or approximately 35 parts per thousand, including various
gobies (Gobiidae), California killifish, and topsmelt (Merkel & Associates 2009; MEC Analytical
Systems 1993); these species, however, are also known to be resident within southern
California embayments including open systems (Zedler 1982). Species within closed systems
also include those that occur in stagnant water and/or are tolerant of poor water quality and
elevated temperatures, such as non-native Western mosquitofish (Gambusia affinis), rainwater
killifish (Lucania parva), and sunfish (Centrarchidae) (Wetland Research Associates 1994; MEC
Analytical Systems 1993).
Overall, the habitat within the FTB supports more complex habitat and higher species richness
than closed or severely muted systems. Significant areas of eelgrass and cordgrass have
expanded in the FTB after the initial restoration, and this enhanced habitat would be lost or
degraded if the FTB was allowed to close (Merkel & Associates 2013). Extensive eelgrass
meadows increase the complexity of the system as they support resident fish species, provide
egg-laying substrate and protection for breeding species, perform essential ecosystem
functions, and form the basis of detritus- and grazing-based food webs (Merkel & Associates
2013; Bernstein et al. 2011). This structured habitat provides ideal conditions for fish species
such as croaker (Sciaenidae), surfperch (Embiotocidae), kelpfish (Chironemidae), and seabass
(Sciaenidae) that would be lost if the inlet is allowed to fill with sediment (Merkel & Associates
2013). In contrast, the restricted tidal influence and periodic water quality extremes of a closed
or highly muted system limit eelgrass establishment and the fish community to a small number
of hardy species.
3.2.2 Food Web
More complex food webs and greater productivity occur when a coastal wetland experiences
tidal flushing (Kwak and Zedler 1997). Kwak and Zedler compared isotopic enrichment of
consumers within a fully tidal system with abundant California cordgrass (Spartina foliosa) in the
Tijuana Estuary and a system with a history of frequent and prolonged inlet closure at the San
Dieguito Lagoon prior to restoration. They found that there were four trophic levels in the
Tijuana Estuary and only three levels within San Dieguito. The food web of San Dieguito had
fewer trophic links, fewer species, and fewer interconnections, which represents the ability of
organisms to engage in optimal foraging behavior and consume the full variety of organisms
suitable for their diet (Cohen and Newman 1988).
There is a significant food web linkage between tidal marshes and channels in Tijuana Estuary
where channel fishes and invertebrates support birds in the salt marshes (Kwak and Zedler
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1997). The Federal-listed endangered Ridgway’s rail (Rallus obsoletus levipes) occupies the
highest trophic level in these systems and feeds on intertidal invertebrates and fishes (Kwak
and Zedler ibid.). Until the Batiquitos wetlands were restored to tidal action, no Ridgway’s rails
were found; they currently number over 36 pairs since restoration (Zembel and Hoffman 2012).
Similarly, the endangered California least tern (Sterna antillarum browni) nests on areas
adjacent to the FTB at Bolsa Chica and preys upon anchovy (Engraulidae), smelt (Osmeridae),
silversides (Atherinopsidae), shiner surfperch (Cymatogaster aggregate), and small
crustaceans. When Batiquitos Lagoon was restored to tidal action, the number of least terns
nesting in the lagoon increased from several dozen to several hundred within two years with
most of the adults foraging within the lagoon itself (Josselyn et al. 1997).
Annual monitoring conducted at Bolsa Chica found large numbers of Northern anchovy
(Engraulis mordax) in 2011 that move seasonally into the FTB and feed on zooplankton (Merkel
& Associates 2013). Northern anchovy then provide an important prey species for nesting birds.
The arrow goby (Clevelandia ios) is a common resident benthic species within southern
California estuaries and is an important food source for California halibut (Paralichthys
californicus) and Pacific staghorn sculpin (Leptocottus armatus). Most of the fish common to
southern California bays and estuaries consume plants, detritus, or small invertebrates. These
fish are common prey species to larger marine fish and are an important link between coastal
and marine systems (Zedler 1982).
Full tidal flows allow for larval dispersal into the system and a steady supply of invertebrate
colonists that serve as food for fish (Farrugia et al. 2014; Lopez-Duarte et al. 2012). Studies on
recruitment in southern California embayments demonstrate rapid recovery of marsh
invertebrates with planktonic larvae and suggest that active dredging at lagoon inlets is an
effective restoration tool for these species (Lopez-Duarte et al. 2012). Following restoration,
invertebrates were diverse in the FTB with species from eleven phyla. In contrast, invertebrates
within the MTB were more limited, with tunicates, bubble snails and shore crabs being the
primary taxa found (Merkel & Associates 2013).
3.2.3 Water Quality
Wetland restoration design at Bolsa Chica relies on tidal exchange to maintain habitat function
of the 367-acre FTB as well as allowing for tidal drainage of the 200 acre muted tidal area.
Severe shoaling and possible closure of the inlet at Bolsa Chica will significantly harm the
restored lagoon habitat by reducing tidal circulation and degrading water quality.
Longshore currents carrying sand move along the coast and enter the inlet during flood tides.
Gross longshore transport carries an average of about 1,962 cubic yards (1,500 cubic meters)
of sand per day past California lagoons (Corps 1991). Small lagoons have weak outflow
velocities that are incapable of flushing the sand back out of the lagoon inlet, so the sand builds
up and closes the inlet over time (Elwany 2011). Closure of small lagoons results from natural
processes. However, urbanization along the southern California coast can restrict natural inlet
dynamics, often causing or increasing the likelihood of closure; this is the case at Bolsa Chica.
While the original wetland system was over 2300 acres in size, development around and within
the wetland have greatly restricted its size and ability to flush out sand within the inlet. The
restoration project, while large in size, is not sufficient in itself to maintain an open inlet. In
addition, Bolsa Chica does not benefit from winter rains that often break the sand bar and assist
in preventing closure of inlets (Zedler 1982). Therefore, maintenance dredging is required to
maintain an open inlet for tidal exchange at this location.
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Tidal circulation is particularly important for southern California coastal marshes due to low and
seasonal rainfall, low amounts of runoff, and frequent drought. Runoff that does occur from the
surrounding landscape may also contain excess nutrients, which can greatly enhance algal
growth. Therefore, interruption in tidal influence can significantly alter the physical habitat and
associated plant and animal communities. When tidal systems are completely isolated from
water exchange, evaporation within the closed system increases the concentration of salt up to
60 parts per trillion, compared to the average of 35 parts per trillion for sea water. Higher
increases in salinity are more likely in systems with little to no freshwater inputs such as Bolsa
Chica and can be lethal to many organisms (Farrugia et al. 2014; Zedler ibid.).
Fully tidal wetland systems are generally reflective of ocean water quality and are reliant upon
tidal exchange to maintain good water quality. However, lagoons with restricted tidal exchange
have much warmer temperatures because they receive less of a cooling effect during the influx
of tidal ocean water. Elevated water temperatures can result in lower dissolved oxygen, which
can be particularly detrimental to sensitive life stages of fish, particularly larvae and juveniles
(Harper and Wolf 2009).
Monitoring at Los Peñasquitos Lagoon following closure has shown that dissolved oxygen levels
decline rapidly to levels below those known to support fish (NOAA, undated) (Figure 6).
Undesirable biological changes within a closed lagoon may therefore include expansion of algae
and pest insects such as midges and mosquitoes that thrive in such environments (Zedler,
ibid.). Algae populations expand with the excess nutrients from runoff and consume dissolved
oxygen in the water during decay; this process leads to further reduction of dissolved oxygen,
eutrophication, and fish kills (Elwany 2011).

Figure 6. Los Peñasquitos lagoon oxygen levels (thin line) declined with closure (shown as bold
line) (From NOAA, undated)
3.2.4 Benefits to Eelgrass Habitat
Eelgrass (Zostera marina) habitat expanded greatly in the FTB with the opening of the inlet and
subsequent tidal influence in the system (Merkel & Associates 2013) (Figure 7). While eelgrass
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was initially planted in the FTB, its size of the habitat that eventually was established was never
considered as part of the original benefits of tidal restoration nor was any credit allocated to this
important habitat to the Ports of Los Angeles and Long Beach which provided the initial funding
to the project. This community-structuring plant forms expansive meadows or smaller beds in
subtidal and intertidal habitats and is considered a foundation species that creates biological,
physical, and chemical values. Eelgrass performs essential ecosystem functions, as it traps
and removes suspended particulates, improves water clarity, and reduces erosion by stabilizing
sediment. It also facilitates nutrient cycling, oxygenates the water column during daylight, and
may be a significant source of carbon sequestration (Bernstein et al. 2011).
Eelgrass is a major source of primary and secondary production and is the basis of detritusbased food webs (Bernstein et al. 2011). Eelgrass beds provide habitat and nurseries for
commercially and recreationally important marine fish and invertebrates and structural
environments for resident bay and estuarine species (Hoffman 1986; Kitting 1994; Bernstein et
al. 2011). Juvenile fish, including salmon (Salmonidae) and other anadromous species, use
eelgrass for foraging habitat and cover (Simenstad 1994; Bernstein et al. 2011). Eelgrass is
also an important resource for migratory birds and waterfowl that feed on plants and many other
species that consume eelgrass directly or epiphytes that grow on the leaves (Bernstein et al.
ibid.).
Higher fish diversity, abundance, and biomass have been observed in eelgrass areas versus
areas without eelgrass. Studies in the San Diego Bay compared data from several eelgrass
and non-eelgrass stations throughout the bay and show a marked increase in diversity. One
method to measure the amount of biodiversity within an ecological community is the ShannonWeiner index, which takes into account the number of species present (richness) and their
relative abundances (evenness). In most ecological studies, values are typically between 1.5
and 3.5; rarely is it greater than 4. The index increases as both richness and evenness of the
community increase. The calculation is as follows:

Where

is the proportion of individuals found in species i.

Data from a comparison of fishery utilization of eelgrass versus non-vegetation shallow water
areas in San Diego Bay (Hoffman 1986) reveals the difference in the biodiversity of fish
populations in eelgrass versus non-eelgrass communities. Both communities had the same
number of species (27) with 19 species in common. In the non-eelgrass community, 81.3
percent of the total individuals were topsmelt, versus 39.5 percent of the total individuals in the
eelgrass community. The calculated Shannon Weiner index value for the non-eelgrass
community was 0.7349 while the value for the eelgrass communities was 1.3059.
In addition to fish habitat, Cole and Moksnes (2015) identify and quantify the value of carbon
and nitrogen uptake of eelgrass beds in Sweden. Sequestration of carbon and nitrogen within
eelgrass itself as well as within sediment offsets impacts to climate change, reduces
eutrophication, and increases nutrient cycling within trophic levels. Carbon is fixated directly
within the leaves, roots, and rhizomes of eelgrass, and sediments trapped within eelgrass beds
can be up to 3.3 feet (1 meter) thick and preserved for hundreds of years. Similarly, estimates
of nitrogen accumulation within the top 2 inches (5 centimeters) of sediment of restored
eelgrass beds after nine years was three times higher than the nitrogen content of unvegetated
adjacent areas (Cole and Moksnes ibid.).
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According to the currently known extent of significant beds of eelgrass in southern California
coastal wetlands, eelgrass beds only occur in intertidal or subtidal systems. Distribution of
eelgrass within these systems is likely dependent on several physical factors, including waves,
current, substrate, and turbidity; temperature also likely plays a role as Hoffman (1986)
speculates that seasonal variability in eelgrass coverage in south San Diego Bay could be due
to high temperatures the south bay experiences versus the cooler, more tidally flushed central
and northern portions of the bay. Inlet maintenance would increase tidal flushing at Bolsa
Chica, which would in turn result in lower water temperatures and potentially create more
suitable conditions for eelgrass.

Figure 7. Change in eelgrass area following restoration of tidal action at Bolsa Chica (Merkel &
Associates 2013).
The establishment of eelgrass within Bolsa Chica was not an initial requirement of the
restoration plan for which the Ports of Los Angeles and Long Beach received habitat credits. As
such, it is the position of the Bolsa Chica Steering Committee that unassigned habitats are
available for mitigation purposes, making the established eelgrass an additional opportunity for
mitigation credit, especially since inlet maintenance is needed to assure its long-term survival. It
was initiated through a small scale planting effort after restoration was complete, and it has now
become well established throughout the FTB and is currently approximately 105 acres in size.
The eelgrass also provides nursery habitat for species such as topsmelt, which lay eggs on the
eelgrass in estuaries and bays. The creation of shallow-water habitat rich with primary
production supplies detritus-based and grazing-based food webs with energy. Ultimately, this
energy is transferred to fish and used to support increased biomass and abundance in the
basin. This increased production is also transferred offshore with individuals that leave the
basin. Its continued presence and health is dependent upon the maintenance of the tidal inlet.
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4.0 SITE SELECTION
The proposed restoration and maintenance of tidal action at Bolsa Chica will satisfy the
Desalination Amendment’s standards and past CCC precedent for mitigation for marine life
impacts resulting from the proposed desalination plant. In addition, Poseidon evaluated
opportunities for restoration actions at a number of sites in southern California and determined
that restoration and maintenance of the Bolsa Chica full tidal inlet was highly ranked as meeting
the requirements of the Desal Amendment and CCC minimum standards.
The basis for meeting the Desal Amendment standards and CCC minimum standards is
summarized in Table 1, 2, and 3, below.
Table 1. Basis for meeting SWRCB Desal Amendment standards under operator/owner
Mitigation Plan.
Desalination Amendment for Operator
Mitigation

Basis for Compliance

Submit a Mitigation Plan, including project This document is the Mitigation Plan and it
objectives, site selection, site protect contains the specific required elements.
instrument, baseline site conditions, a
mitigation work plan, a maintenance plan, a
long-term management plan, an adaptive
management plan, performance standards,
success criteria, monitoring requirements, and
financial assurances.
Mitigation shall be accomplished through
expansion, restoration or creation of one or
more of the following: kelp beds, estuaries,
coastal wetlands, natural reefs, MPAs, or other
projects approved by the regional water board.

The proposed mitigation will restore and
maintain the tidal inlet to the Bolsa Chica full
tidal wetlands and prevent the potential loss of
previously restored coastal wetlands at Bolsa
Chica.

The owner/operator shall demonstrate that the
project fully mitigates for intake-related marine
life
mortality
by
including
expansion,
restoration, or creation of habitat based on the
APF acreage calculated.

Section 3.2 describes the benefits to coastal
and estuarine fish, wetlands, and eelgrass
beds. Without the proposed inlet maintenance,
the tidal inlet will close over time.
Inlet
maintenance has always been a key element
of the Bolsa Chica wetland restoration. As a
result of Poseidon’s MLMP, this element of the
restoration will be achieved. The area of
anticipated benefit at Bolsa Chica exceeds the
estimated APF.

The mitigation project’s production area shall
overlap the facility’s source water body.
Impacts on the mitigation project due to
entrainment by the facility must be offset by
adding compensatory acreage to the mitigation
project.

The Bolsa Chica wetlands are within proximity
to the proposed project; however, the fish
within the wetlands are predominately
estuarine species that may provide a forage
base for marine species, but are not the same
species as found in the vicinity of the
intake/discharge of the project.

The owner/operator shall demonstrate that the The anticipated benefit at Bolsa Chica far
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Desalination Amendment for Operator
Mitigation

Basis for Compliance

project fully mitigates for discharge- and exceeds the APF estimated in the MLMR.
construction-related marine life mortality
projected in the MLMR.
The regional water board may permit out-of- This project is out-of-kind but provides
kind mitigation for mitigation of open water or substantial benefits to wetlands and eelgrass
soft bottom species. In-kind mitigation shall be beds.
done for all other species whenever feasible.

Table 2. Basis for meeting standards under Fee-based Mitigation Program between Poseidon
and State Lands Commission.
Desalination Amendment Standards for
Fee-based Mitigation Program
The agency that manages the fee-based
program must have legal and budgetary
authority to accept and spend mitigation funds,
a history of successful mitigation projects
documented by having set and met
performance standards for past projects, and
stable financial backing in order to manage
mitigation sites for the operational life of the
facility.
The amount of the fee shall be based on the
cost of the mitigation project, or if the project is
designed to mitigate cumulative impacts from
multiple desalination facilities or other
development projects, the amount of the fee
shall be based on the desalination facility’s fair
share of the cost of the mitigation project.
The manager of the fee-based mitigation
program must consult CDFW, the Ocean
Protection Council, the CCC, SLC, and state
and regional water boards to develop
mitigation projects that will best compensate
for intake and mortality of all forms of marine
life caused by the desalination facility.

Basis for Compliance
As discussed in Section 11, if a fee-based
program is selected, SLC would be the legal
entity managing the mitigation funds. SLC has
the legal and budgetary authority to accept
and spend mitigation funds, and has a long
history of successful mitigation projects.

The amount of the fee would be based on the
cost of the restoration and routine
maintenance of the inlet at Bolsa Chica as well
as an addition amount for monitoring the
existing eelgrass population to assure its
continued distribution in the FTB.
These agencies would be
develop the mitigation project.
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consulted

to

Table 3 Compliance with CCC Minimum Standards
Minimum Standard
Location within Southern California Bight.
Potential for restoration as tidal wetland, with
extensive intertidal and subtidal areas.

Creates or substantially restores 40.3 acres of
APF as required under the Desalination
Amendment excluding buffer zone and upland
transition area.
Provides a buffer zone of a size adequate to
ensure protection of wetland values, and at
least 100 feet wide, as measured from the
upland edge of the transition area.
Any existing site contamination problems
would be controlled or remediated and would
not hinder restoration.

Basis for Compliance
Bolsa Chica is located within the Southern
California Bight.
Bolsa Chica has been restored to tidal action
with 175 acres of subtidal, 122 acres of
intertidal mudflat, and 19 acres of intertidal
habitat within the FTB.
In addition,
approximately 200 acres of muted tidal habitat
is also affected by the inlet remaining open.
The inlet maintenance is a necessary
component to retain the benefits of these
habitats to the coastal ecosystem.
Total benefit of inlet maintenance far exceeds
the APF requirement. Basis for calculation of
benefit is provided in this report.
Bolsa Chica full tidal area is located within the
State Ecological Reserve and is fully buffered.

Bolsa Chica was cleaned up to required
standards prior to restoration. No known
contamination at the inlet where maintenance
is proposed.
Site preservation is guaranteed in perpetuity Land is owned by the State of California.
(through appropriate public agency or
nonprofit ownership.
Feasible methods are available to protect the Land is owned by the State of California for its
long-term wetland values on the site(s), in ecological values.
perpetuity.
Does not result in a net loss of existing No existing wetlands will be lost with inlet
wetlands.
maintenance; in fact, maintenance is required
to sustain existing wetlands
Does not result in an adverse impact on No adverse impacts to endangered plants and
endangered animal species or an adverse animals from inlet maintenance.
Inlet
unmitigated impact on endangered plant maintenance will sustain fish populations that
species.
are used by least terns and snowy plover.
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5.0 BASELINE SITE CONDITIONS
5.1 Summary of Past Restoration Activities
In 1996, eight state and federal agencies entered into an agreement to conduct wetland
acquisition and restoration at the Bolsa Chica. Restoration construction began on October 6,
2004. The FTB was opened to the ocean on August 24, 2006. The basin was designed to
support 71.0 hectares (ha) (175.5 acres) of non-wetland waters, 49.6 ha (122.6 acres) of tidal
flats, and 7.7 ha (19.1 acres) of pickleweed – a component of salt marsh habitat.
In addition to the FTB, additional habitat was restored to dampened or muted tidal action. Three
muted tidal basins (MTB), connected to the FTB, were established by placing water control
structures through the berm separating these basins from the FTB to allow regular but muted
tidal influence from the FTB to each of three MTBs. The west MTB was opened to tidal influence
from the FTB through its water control structure in March 2008, while the central and east
basins remained closed in 2009 while additional oil spill and flood control protections were put
into place. Each of these MTBs are now connected to the FTB and provide important fish
habitat.
The restoration project also returned muted tidal influence to the Muted Pocket Marsh (MPM),
north of Wintersberg Channel. The MPM is not hydrologically connected to the FTB of Bolsa
Chica, rather it receives muted tidal influence through a water control structure that was
installed connecting it to outer Bolsa Bay, through Huntington Harbour, which ultimately opens
to the ocean over 6.5 km (4 miles) to the northwest.
5.2 Summary of Monitoring Results
The 2013 monitoring report for Bolsa Chica (Merkel & Associates 2013) documented the
following conditions through monitoring year seven.
Vegetation/Habitat
The most notable changes in habitat distribution observed were the continuing shifts in the
proportions of open water and salt marsh in the MTBs, the expansion of eelgrass and cordgrass
in the FTB, and the expansion of non-native weeds on the avian nesting sites. While many
elements have been installed to facilitate water management within the low-lying and
substantially subsided wetlands of Bolsa Chica, the site still faces significant challenges relative
to water management for the sake of habitat development and maintenance.
Fish Community
The Year 5 monitoring documented that the FTB provides habitat for a well-balanced ratio of
fish guilds that has remained nearly the same since shortly after monitoring began in Year 2
post-restoration and the introduction of eelgrass as a habitat structuring element in 2007. Since
that time, the basin has maintained a relatively stable distribution of demersal, open water, and
structure-associated species, despite the rapid shift of great expanses of habitat from bare mud
bottom to eelgrass beds. The captured species represented the full spectrum of trophic levels,
from small juvenile schooling fish to adult predatory species.
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In the MTBs, restricted tidal influence and periodic water quality extremes limited the fish
community to a small number of hardy species. The MPM (not hydrologically connected to the
FTB of Bolsa Chica) was generally found to be low in diversity but high in abundance of a few
species.
Benthic Community
Findings during the fifth year post-restoration documented the persistence of benthic food
resources available to birds, fish, and other invertebrates in the FTB. The created basin was
found to support eleven phyla of infauna, with polychaetes and amphipods being the dominant
taxa. Densities were similar at both tidal elevations. Comparisons between stations and with
the Year 2 findings found high variability between all parameters with no clear seasonal or
annual patterns between stations or elevations.
Water Quality
The data collected evidenced the tidal marine influence that persists in the basin, reflecting the
daily and monthly tidal fluctuations seen in the open ocean. All parameters were within
acceptable ranges to support the fish, invertebrate, and vegetation communities in the FTB, and
were indicative of a well-flushed marine environment. There is concern that restrictions in the
basin inlet could lead to partial or full closure of the basin and loss of any tidal circulation.
Avian Community
The habitats with the highest bird densities were intertidal sand shoal, inundated salt panne,
and intertidal mudflat. In the winter there were large numbers of shorebirds, gulls, and pelicans
loafing on the intertidal sand shoals and mudflats and a large number of shorebirds foraging on
the mudflats. In the early spring there were migrating ducks and shorebirds using the inundated
salt panne and mudflats to rest and forage. Surveys for the state endangered Belding’s
Savannah sparrow (Passerculus sandwichensis beldingi) and the federally endangered
California least tern (Sternula antillarum browni) were conducted.
5.3 Inlet Maintenance Baseline Conditions
Everest International Consultants evaluated existing conditions at Bolsa Chica as they relate to
the dredging that has been conducted to keep the inlet open, the degree and rate to which the
inlet shoal fills with sediment, and the proposed inlet maintenance plan to sustain tidal action to
the full and muted tidal portions of Bolsa Chica in the future.
Dredging the inlet shoal is a necessary action to assuring that the habitat values as discussed in
Section 3.0 are maintained over time. According to modeling and initial monitoring undertaken
at Bolsa Chica when the inlet was first opened, the inlet would need to be managed by dredging
every two years and the placement of the dredged sand on the downcoast beach (Moffat &
Nichol 1999, Jin and McCarthy 2010). The first maintenance dredging event occurred
approximately 2.5 years after the opening (January 8, 2009 to April 14, 2009), the next occurred
two years later (January 11, 2011 to April 17, 2011) and the most recent occurred four years
later (November 2014 to January 2015 to remove large quantities of sediment deposited from
the ocean. Complete dredging of the FTB inlet and sediment basin was conducted during the
first two maintenance events with only inlet channel dredging during the third event (Table 2).
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Table 4. Historical maintenance dredging summary.
Dredge Cycle 1

Dredge Cycle 2

Dredge Cycle 3

Dredge Start Date

1/8/2009

1/11/2011

11/14/2014

Dredge End Date

4/14/2009

4/17/2011

1/2015

96

96

*

235,490

395,959

101,820

1.3

2.0

2.1

Post-Dredging LLW Difference (ft)

0.66

1.3

1.5

Recovery Time (months)

9.3

9.7

Still recovering

Duration (days)
Dredged Volume (cubic yards)
1

Pre-Dredging LLW Difference (ft)

1

1

This is the difference in the 30-day LLW moving average, and LLW=lower low water
*This data was not provided by Merkel & Associates

Following each dredging event, sand accumulates within the inlet channel and the larger
sediment basin. As the sand accumulates, it reduces the ability of the FTB to drain completely
at low tide. A time series of the difference in the daily low tide after dredging is shown in Figure
8. Various approaches have been used during each of these dredging events to allow for sand
accumulation without substantial reduction in tidal muting (e.g., reduction in drainage during low
tides). To date, the quantity of sand removed is not as important to the duration of the optimal
tidal range as is the frequency.

Figure 8. Difference in daily low tide at Bolsa Chica Inlet following maintenance dredging.
For all three maintenance dredging cycles the difference in lower low water (LLW) between the
FTB gage and Los Angeles Outer Harbor gage decreased by about 0.65 feet (0.2 meters)
following dredging. The duration of the improved drainage at low tide (hence greater tidal
exchange) is approximately 9 to 10 months regardless of the amount of sand removed. In the
most recent dredging, only the inlet channel and a small area inside of the FTB were excavated.
At this time, it does not appear that larger scale dredging such as implemented in 2009 and
2011 effectively improves tidal drainage and circulation. More frequent and less extensive inlet
maintenance on a yearly basis appears to be as effective. Originally, the sand trap on the
interior of the tidal inlet was intended to extend the period of improved tidal circulation in the
basin. This area was dredged in the second dredging event. The trap served its function to
provide for sand storage capacity and thus curb the extent to which the flood shoal extends
inward from the inlet mouth. However, the sand trap did not substantively assist in curbing the
tidal muting within the FTB due to the fact that the muting is principally the result of
sedimentation immediately inside the flare of the FTB as the basin widens out from the inlet
channel.
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6.0 MITIGATION WORK PLAN
6.1 Bolsa Chica Inlet Maintenance
Future inlet maintenance at Bolsa Chica will involve dredging to address three functions within
the wetlands. The first and most important function is the maintenance of the tide range within
the FTB to limit the amount of muting that occurs at low tides (e.g., higher low water and LLW).
Based on an analysis of the past three maintenance dredging events, approximately 100,000
cubic yards (+/- 10 percent) will need to be dredged on an annual basis to achieve an increase
of 0.67 feet (0.2 meters) in the LLW following dredging activities. The second function is the
maintenance of various habitat types within the wetlands. The third function is the maintenance
of the tidal prism, which is the volume of ocean water that enters and exits the wetlands
between high tide and low tide (e.g., LLW and higher high water). Based on an analysis of the
past three maintenance dredging events, approximately 40,000 cubic yards (+/- 25 percent) will
need to be dredged on an annual basis to maintain the various habitat types and tidal prism in
addition to the 100,000 cubic yards of annual dredging needed to maintain the tide range within
the FTB.
The proposed approach to inlet maintenance would be similar to the third dredging cycle in that
the work would be confined to dredging within the inlet (Figure 9). The sand trap would not be
dredged for purposes of maintaining tidal range; however, it may be necessary should it expand
and affect habitat conditions within the FTB.
As with the past three maintenance dredging events, future maintenance dredging will likely be
done with a hydraulic cutterhead dredge, whereby beach suitable sediment (sand) dredged from
the wetlands just east of the inlet channel is pumped via pipeline to the beach just south of
southern jetty. The sand will be discharged onto the beach where it will be spread along the
beach using conventional earth moving equipment (e.g., bull dozer) to provide a beneficial
reuse as beach fill.
6.2 Calculation of Inlet Credit
6.2.1 Background
Restoration credit is determined by the improvement in habitat within a specific location where
restoration is being proposed. For Bolsa Chica wetlands, substantial data has been collected
on the aquatic and wildlife habitat present when the inlet is open. In comparison, habitat
conditions when tidal inlets are closed are available for other project sites. The improvement in
habitat as a result of the restoration actions being proposed in this MLMP can therefore be
compared to those of closed systems.
In fulfillment of its MLMP for the Carlsbad Desalination Facility, Poseidon Water is undertaking a
wetland restoration project in south San Diego Bay involving the creation of tidal wetland along
the Otay River and restoration of tidal action in a current operating salt evaporator. The CCC
staff, in consultation with the Science Advisory Panel, developed a methodology to evaluate the
change in condition and how much mitigation credit would accrue to Poseidon from the
restoration of the salt evaporator. The methodology compared the current biological diversity
and richness in the salt evaporator with tidal reference wetlands that are used to assess the
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Figure 9. Location of previous dredging.
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performance of restoration, once it is completed. The restored habitat in both the Otay River
and the salt evaporator will need to be at least as good as the tidal reference wetlands in
meeting vegetation coverage and invertebrate, fish, and bird diversity and density in order to
receive credit. Comparing existing conditions to these reference wetlands provides a means to
determine the expected change in habitat value due to the restoration actions.
The credits associated with maintaining the inlet at Bolsa Chica can be determined by
comparing fish species composition and richness for comparable reference sites representing
both good conditions for fish with open inlet conditions and those with closed inlet conditions,
which are less favorable for fish.
6.2.2 Methodology
As described in Section 3.0, inlet maintenance will result in multiple benefits to marine life;
however, the most significant benefit relative to the impacts associated with the desalination
plant is the improvement in fish production.
Currently, the CCC has contracted with the University of California at Santa Barbara to collect
fish data from three reference wetlands to represent good fish species richness for fully tidal
lagoons within the southern California region. These data are being collected using
standardized methods and analysis and have been collected over a number of years. While
post-restoration fish data from Bolsa Chica (Merkel & Associates 2013) has also been collected,
the methods are not entirely similar, especially in the determination fish density. As a result,
only fish diversity could be compared between Bolsa Chica and the reference wetlands. This
comparison found that Bolsa Chica currently supports greater fish richness, with 52 total
species and 40 species during summers of 2008 to 2011 (Merkel and Associates 2013) than the
reference wetlands, which had an average of 38 species (Table 3).
In order to determine the likely conditions should Bolsa Chica partially or fully close, fish
richness from lagoons in the vicinity that have experienced similarly closed inlet conditions were
used as a baseline in order to determine functional lift (see calculations below). Sites with
available fish richness data included Batiquitos Lagoon (prior to restoration) (Merkel &
Associates 2009), San Dieguito Lagoon (prior to restoration) (MEC Analytical Systems 1993),
and Malibu Lagoon (Abramson et al. 2015). Because Batiquitos Lagoon only had data from
August 1994, data from the closed inlet richness was compared to Bolsa Chica fish species
richness from late summer sampling events only.
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Table 2 Total fish species richness in Bolsa Chica, reference lagoons, and lagoons with closed
inlet conditions.
Lagoon

Condition

Richness
52 (40)*

Date(s) sampled

Number
of
samples

Quarterly from 2008 to 2011

24

Data Source

Bolsa Chica

Open

Merkel & Associates 2013

Carpinteria
Salt Marsh

Reference

37

Unknown

Unknown

UC Natural Reserve System
2015

Mugu
Lagoon

Reference

39

Nine months in 1977

Unknown

Onuf 1987

44

Desmond et al. 2002; total
richness from 3 sites,
Tijuana Estuary being the
most species rich.

6

Wetlands Research
Associates 1994

Tijuana
Estuary

Reference

37

December, March, June, and
September from 1987 to 1999

Batiquitos
Lagoon

Closed

7

August 1994

108

MEC Analytical Solutions.
1993

24

Bay Foundation 2015

San
Dieguito
Lagoon

Closed

25

March through August,
October through December
1992; January, March, and
April 1993

Malibu
Lagoon

Open/
Closed

14

June 2005, January 2013,
May 2014, December 2014

*WRA used total species richness observed during late summer sampling events only for Bolsa Chica (40 species),
because one of the closed sites only had data from August.

The methodology follows that recommended by the Science Advisory Panel for the south San
Diego Bay salt evaporator credit calculation, as follows:

FB is the fish richness for Bolsa Chica, and FA is the average for closed or partially closed
inlets. The FLI will be between 0 and 1, with 0 representing no improvement and 1 representing
100 percent improvement.
6.2.3 Reference Wetlands Data
The SONGS reference wetlands include Carpinteria Salt Marsh, Tijuana Estuary, and Mugu
Lagoon. These wetlands are used by a large diversity and high abundance of fish indicative of
highly functioning intertidal marshes that eventually export productivity to the bay-wide system
rather than act as a sink. The average species richness among the three reference sites was
38 species (Table 2). Note that for Tijuana Estuary, total richness data was not available.
However, a study by Desmond et al. (2002) determined that Tijuana Estuary had greater
species richness than Sweetwater Marsh and Los Peñasquitos Lagoon; a total of 37 fish
species were observed at Tijuana Estuary. WRA therefore considered Tijuana Estuary to have
37 total species.
6.2.4 Bolsa Chica Full Tidal Basin – Open Inlet Condition Data
When the tidal inlet is maintained, the FTB supports a high diversity of fish. In addition,
following restoration of tidal action, eelgrass expanded greatly in the FTB. The FTB provides
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habitat for well-balanced ratio of fish guilds (Merkel & Associates 2013). Fish species include a
spectrum of small juvenile schooling fish to adult predatory species.
The northern back bay area of the FTB has a soft mud bottom, limited vegetation, and high
summer water temperatures. The southern FTB is mostly vegetated with dense eelgrass, which
supports a fish community typical of well-circulated waters and structured habitats, including
croaker, surfperch, kelpfish, and bass. Commercially and ecologically important demersal
species, such as flatfish and sharks, white seabass, California halibut, anchovy, and atherinids
are located here as well.
The total species richness at Bolsa Chica during post-restoration monitoring was 52 species,
and the total species observed during summer sampling events in July or August was 40. This
is comparable to the reference wetlands used by the CCC to set performance standards.
Species richness data from summer sampling events was used in the FLI calculation, because
one of the closed inlet sites, Batiquitos Lagoon, only had data from August.
6.2.5 Closed Inlet Lagoons Data
Prior to restoration, the FTB primarily consisted of bare mud bottom habitat with no connection
to the ocean or to freshwater. Large portions of the area were filled in for oil production and
there was no fish habitat. Therefore, there is no pre-restoration habitat at Bolsa Chica to
compare post-restoration improvements. However, nearby lagoons that have been closed in
the past provide an indication of the likely fish species richness that may be expected if the inlet
at Bolsa Chica is allowed to close without further maintenance dredging. The average number
of species for Batiquitos Lagoon in 1994, for San Dieguito Lagoon in 1992 and 1993, and for
Malibu Lagoon in 2005, 2013, and 2014 was 15 species.
6.2.6 Fish Functional Lift Calculation
Using the data from the closed lagoons and the summer (August) data for Bolsa Chica fish
diversity, WRA calculated the expected functional lift as 0.63. That is, the benefits of inlet
maintenance to avoid a closed lagoon will result in 63 percent improvement in fish diversity.

6.2.7 Uncertainties
A primary source of uncertainty in this analysis of functional lift involves differences in sampling
methodologies, dates, and effort among the sites included (Bolsa Chica, reference sites, and
the closed lagoon reference sites). Fish density data in the functional lift calculation was not
used because differences in sampling methods between Bolsa Chica and the reference sites
made the data incomparable (i.e., the reference wetlands used blocking nets, which were not
used at Bolsa Chica). In addition, the extensive meadows of eelgrass within Bolsa Chica may
have also affected the effectiveness of beach seine in capturing fish. The lead line of the net
would roll as it passed over the bryozoan encrusted eelgrass, breaking the connection with the
bottom and allowing fish to escape. It is likely fish density at Bolsa Chica was lower due to
interference by eelgrass and more fish escapes due to disturbance of the eelgrass providing
both advance warning of the net arrival or refuge from capture. Sampling also occurred over
different years and dates. Due to the limited data available, WRA was only able to control for
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equipment type and included data from sampling events in which a beach seine was used for
fish capture.
As mentioned above, only data from summer months at Bolsa Chica was used because
Batiquitos Lagoon was only sampled in August. Not all data was limited to these months
because species richness data for individual sampling dates for all of the sites was not
available. However, limiting Bolsa Chica data used in the calculation to summer months only
makes the functional lift calculation more conservative than it would have been using the total
richness observed over all events.
For San Dieguito Lagoon, the assumption was that data collected for the Biological Baseline
Study (MEC Analytical Systems 1993) represented closed inlet conditions. During some of the
individual sampling events for this study, the lagoon may have been open (San Dieguito Lagoon
Restoration Project 2003). However, if the lagoon were open for one or more sample events, it
is likely that fish richness and density would be higher for those events, making the final
functional lift calculation more conservative.
There is also not as much data available for pre-restoration periods that are representative of
closed lagoon conditions. For example, there was only one sampling event before restoration
with fish density data for Batiquitos Lagoon (Wetlands Research Associates 1994). In contrast,
post-restoration monitoring generally occurs on a quarterly basis for many years. Long-term
monitoring at Batiquitos Lagoon took place over the ten year period immediately following
restoration (Merkel & Associates 2009).
Without continued maintenance dredging at the inlet of Bolsa Chica, the inlet will likely close or
be severely muted, at least periodically. However, the timing, frequency, and duration of
closure are uncertain. Therefore, the ultimate impact on fish communities and habitat is another
uncertainty.
Based on the data available for conditions at Bolsa Chica and the SONGS reference wetlands,
the FTB is comparable to reference wetlands of the area and currently provides good habitat for
coastal marine fish. However, should the inlet close due to lack of needed maintenance, the
mitigation credit that is appropriate for maintaining the inlet at Bolsa Chica is therefore 0.63
acres of credit for every 1 acre of the tidally influenced habitat in the FTB (317 acres) in the area
for a total of 199 acres of credit from the proposed inlet maintenance plan.
7.0 INLET MAINTENANCE SUCCESS CRITERIA
As with the past three maintenance dredging events, future maintenance dredging will likely be
done with a hydraulic cutterhead dredge, whereby beach suitable sediment (sand) dredged from
the wetlands just east of the inlet channel is pumped via pipeline to the beach just south of
southern jetty. The sand will be discharged onto the beach where it will be spread along the
beach using conventional earth moving equipment (e.g., bull dozer) to provide a beneficial
reuse as beach fill. The maintenance dredging activities will likely be limited to the period
between September 15 and February 15 to avoid impacts to sensitive bird species. At present,
it is expected that maintenance will be conducted on an annual basis.
Based on an analysis of the past three maintenance dredging events, the following success
criteria will be met:
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•

On an annual basis, approximately 100,000 cubic yards (+/- 10 percent) will be dredged;

•

Achieve an increase of 0.67 feet in the LLW following dredging activities; and

The final implementation plan will include additional analyses to better define the amount and
frequency of dredging as already planned.

8.0 ADAPTIVE MANAGEMENT PLAN
Adaptive management is an iterative process where monitoring or learning by doing better
informs future management decisions when precise information is lacking or uncertainty
remains as to the extent, intensity, and duration of effects resulting from a set of actions (e.g.,
shoreline stabilization or management) or long-term trends (e.g., effects of climate change).
Subsequent management decisions are improved through the incorporation of new information
obtained by monitoring the effects of previous actions. In the case of the inlet maintenance,
each inlet maintenance event will be monitored and subsequent maintenance activities may be
necessary to adjust the depth and footprint of the inlet dredging to assure that performance
standards are being met and tidal exchange is within the range expected to provide for the
expected ecological benefits. Maintenance will be based on actual performance of the inlet
instead of the predicted performance based on engineering and mathematical modeling. The
Bolsa Chica Restoration Plan included an adaptive management approach to inlet management
and placement of dredged sand in areas downcoast where needed and that will continue to be
followed under this MLMP.
Long-term trends during the duration of the Project may affect the magnitude and frequency of
dredging as well. Stochastic variables include long-shore sand transport and wave patterns
which may change due to variable weather conditions affecting sand input to the coast and
shifts in storm patterns affecting wave direction. Long-term trends such as sea level rise may
also affect inlet maintenance frequency. These factors affect future inlet maintenance activities
or disposal locations on the beach. Should modifications be required from current practice to
meet performance standards, Poseidon will work closely with State Lands in assuring that work
is being performed in compliance with the MOA and other agency permit authorizations.

9.0 PERFORMANCE STANDARDS
Performance standards are based on the extent of tidal muting, the beach width where
nourishment is proposed, and the extent of eelgrass habitat.
•

Tidal Muting: Muting of the average low tide elevations (Mean Low Water) will not
exceed 0.5 feet for nine months following dredging events.

•

Beach Width: Beaches will be wider than 50 feet (15.24 meters), based on two
consecutive monthly beach width measurements. Any 12-month rolling average of
beach widths will not deviate more than 2 standard deviations from the mean beach
width (using the 20-year historic record to establish these means and standard
deviations)

•

Eelgrass: The area of eelgrass will not drop below 90 percent of its current acreage.
27

These performance standards will be measured in the monitoring program and reported directly
to the agencies and the SLC. They may be modified by the agencies and the SLC under the
Adaptive Management Plan.

10.0 MONITORING REQUIREMENTS
The proposed monitoring program will continue those aspects of the monitoring program
already established for Bolsa Chica that are focused on beach and tidal monitoring. Monitoring
will be conducted annually. Methods will be similar to methods employed during previous Bolsa
Chica monitoring events. Additionally, the monitoring program will evaluate the extent and
distribution of eelgrass if it is determined that credit will be awarded for eelgrass. Monitoring will
occur as long as the proposed desalination plant is in operation.
10.1 Tidal Monitoring
Tidal monitoring was initiated in the FTB in December of 2006 and has been continuous since
then with data collected at 6-minute intervals (with certain exceptions). Tidal data will continue
to be collected. Tidal data will be analyzed to produce comparisons of tidal lag and tidal muting
between the FTB tides and open coastal tide data. Tidal data collection and analysis methods
will be modeled on previous tidal monitoring activities conducted at Bolsa Chica.
10.2 Beach Monitoring
Beach profile survey data will be collected annually. Additionally, monthly beach width
measurements will be obtained at each of the seven established profile sites. Data collection
and analysis methods will be modeled on previous beach monitoring activities conducted at
Bolsa Chica.
10.3 Eelgrass Monitoring
Eelgrass will be monitored every other year to determine the extent and distribution of eelgrass.
Eelgrass surveys will be conducted from a vessel equipped with sidescan sonar. Following
completion of the survey, sidescan sonar traces will be geographically registered, plotted on a
georeferenced aerial image, and digitized to calculate the amount of coverage and to show its
distribution. Eelgrass monitoring methods are modeled on eelgrass monitoring methods
previously employed at Bolsa Chica.

11.0 SITE PROTECTION AND FINANCIAL ASSURANCES
11.1 Site Protection
Poseidon has entered into a Memorandum of Understanding (MOU) with SLC that contemplates
a lease agreement between the parties that will ensure the long-term implementation of the
mitigation project for the operation life of the desalination facility. Pursuant to this MOU,
Poseidon will provide the resources necessary to complete the mitigation project, and all
monitoring, reporting, and remediation requirements. A copy of this MOU is provided as
Appendix B.
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11.2 Projected Annual Costs
Based on an expected dredging of up to 100,000 cubic yards (77,000 cubic meters) on an
annual basis with an expected 10 percent contingency, the expected annual cost would be
approximately $1.3 million.
Additional costs are anticipated to support monitoring of
maintenance triggers and reporting of performance standards. This amount is estimated to be
approximately $25,000 to 35,000 per year. Mitigation costs would be restricted to inlet
maintenance under the assumption that existing infrastructure, such as inlet rock riprap, bridges
and other existing facilities) continue to function as designed.
11.3 Agreement with State Lands Commission for Use of the Inlet to Perform Mitigation
Poseidon will enter into an agreement with SLC for the right to conduct inlet maintenance,
beach replenishment, and monitoring at Bolsa Chica. Poseidon will retain contractors and
consultants sufficient to assure that performance and success standards are met under the
Plan. Poseidon Water will also install and maintain any monitoring devices necessary to
measure tidal flow and beach width. Poseidon will be responsible for any environmental review,
permitting, and modifications to the Plan as necessary to provide for tidal flows to Bolsa Chica
sufficient to retain the mitigation credits needed to offset the APF.
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Key elements of this Plan include:


Poseidon’s total indirect GHG emissions from construction and operations will be
calculated using California Air Resources Board (CARB) or The Climate Registry (TCR)
or Climate Action Reserve (CAR) methodologies.



The offset projects, except for Renewable Energy Credits (RECs), that Poseidon
implements pursuant to this Plan will be purchased through/from TCR, CAR, CARB or any
California Air Pollution Control District (APCD) or Air Quality Management District
(AQMD).
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HUNTINGTON BEACH SEAWATER DESALINATION
PROJECT
ENERGY MINIMIZATION
AND
GREENHOUSE GAS REDUCTION PLAN
FEBRUARY 27, 2017

INTRODUCTION
Poseidon Resources Surfside LLC (Poseidon) is offering The Huntington Beach Energy
Minimization and Greenhouse Gas Reduction Plan (the Plan) as part of its voluntary
commitment to account for and bring to zero the total amount of direct and indirect Greenhouse
Gas (GHG) emissions from the construction and operation of its Huntington Beach Desalination
Project (Project). Based on protocols adopted by The Climate Registry (TCR) and the Climate
Action Reserve (CAR), the Plan is Poseidon’s roadmap to achieving its commitment over the 50year life of the Project.
1.

Project Overview.

The 50 million gallon per day (MGD) Project (Figure 1) is co-located with the Huntington Beach
generation station, which uses seawater for once-through cooling. The Project is being
developed as a public-private partnership between Poseidon and local utilities and municipalities.

Figure 1 - Huntington Beach Seawater Desalination Project

Page 3

In 2006, California legislation introduced the AB 32 Global Warming Solutions Act that aims to
reduce statewide GHG emissions to 1990 levels by year 2020. While the legislation and its
implementing regulations do not currently apply to the Project because the Project only generates
de minimis direct GHG emissions1, Poseidon applauds the objectives of AB 32 and is committed
to helping California maintain its leadership role in addressing the causes of Climate Change. As
a result, Poseidon has voluntarily committed to offset the indirect GHG emissions associated
with the Project’s operations. For the Huntington Beach Project, Poseidon voluntarily submits
this Plan, which is consistent with the general obligations of the Carlsbad project’s GHG plan
with the added enhancement that gross indirect GHG emissions instead of net indirect GHG
emissions will be offset, as part of its application materials.
2.

Emissions Template.

The Emissions Template establishes “a protocol for how to assess, reduce, and mitigate the GHG
emissions of applicants,” and calls for the organization of relevant information into the following
three sections:
Identification of the amount of indirect GHGs due to the Project’s electricity use;
On-Site and Project related measures planned to reduce emissions; and
Off-site mitigation options to offset remaining emissions.
After a brief explanation of Poseidon’s overall strategy for eliminating the Project’s indirect GHG
emissions, this document then organizes the Plan into the three general categories.
3.

Overview of the Project’s GHG Reduction Strategy.

Since offsetting indirect GHG emissions is an ongoing process dependent on dynamic information,
Poseidon’s plan for the assessment, reduction and mitigation of GHG emissions establishes a
protocol for identifying, securing, monitoring and updating measures to eliminate the Project’s
carbon footprint. Once the Project is operational and all measures to reduce energy use at the site
have been taken, the protocol involves the following steps, completed each year:
1. Determine the energy consumed by the Project for the previous year using substation(s)
electric meter(s) readings from Southern California Edison (SCE) or any other entity from
which the Project obtains all or part of its electricity at any time in the future.
2. Determine SCE’s reported emissions factor, described as pounds of CO2 per MWh from
delivered electricity. Emissions factors will be obtained from SCE or CARB if and when
1

The AB 32 Scoping Plan (the “Scoping Plan”) was adopted on December 8, 2008 and a majority of the Plan’s
measures will be adopted by December 31, 2010. The First Update to the Scoping Plan was approved by the Board
on May 22, 2014, and builds upon the initial Scoping Plan with new strategies and recommendations. AB 32’s
regulations, when promulgated, are expected to target direct emitters of GHGs, including SCE (the expected source
of the Project’s electricity), rather than indirect generators such as the Project. Currently, the Scoping Plan does not
anticipate regulation of the Project under AB 32. The process is managed by the California Air Resources Board
(CARB).
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SCE certified and reported emissions factor for pounds of CO2 per MWh from delivered
electricity is publicly available. If at any time in the future the Project obtains all or part
of its electricity from an entity other than SCE, the appropriate CARB or TCR reported
emissions factor for that entity shall be used.
3. Calculate the Project’s indirect GHG emissions resulting from Project operations by
multiplying its electricity use by the reported emissions factor.
4. If necessary, implement carbon offsets projects and purchase carbon offsets or RECs to
zero-out the Project’s indirect GHG emissions. Subject to the provisions of Sections III.C,
E and F below: (i) Offset projects, except for RECs, implemented pursuant to this Plan will
be purchased through/from TCR, CAR, CARB, or a California APCD or AQMD, and (ii)
Poseidon may propose purchasing other offset projects in the event that sufficient offsets
are not available from TCR, CAR, CARB, California APCD or AQMD at a price that is
reasonably equivalent to the price for offsets in the broader domestic market.
Energy efficiency measures and on-site use of renewable resources will be given the highest
priority. In addition to the steps completed each year, Poseidon will quantify direct Project GHG
emissions associated with project construction and operational vehicles based on data in the
Project’s 2010 Certified Final Subsequent Environmental Impact Report (FSEIR) and the February
20, 2017 Dudek technical memorandum entitled “Huntington Beach Desalination Plant
Supplemental Application Materials”, which are considered de minimis under applicable reporting
protocols. All such emissions for the entire 50 years of Project operations are quantified and
aggregated in Part I of this Plan, and Poseidon shall purchase carbon offsets or RECs to zero-out
these emissions on a one-time basis by the time Poseidon submits the first Annual GHG Report
required in Part III of this Plan.
The following are elements of the Plan organized in accordance with the emissions template.
PART I. IDENTIFICATION OF THE AMOUNT OF GHG EMITTED
The Project will produce potable water using reverse osmosis membrane separation. The treatment
processes used at the Plant do not generate GHGs. The desalination process does not involve
heating and vaporization of the source seawater and thus does not create emissions of water vapor,
carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), hydrofluorocarbons (HFCs),
perfluorocarbons (PFCs), or sulfur hexafluoride (SF6). Reverse osmosis membranes do not reject
the carbon dioxide, which is naturally dissolved in the source seawater, and this carbon dioxide is
retained in dissolved form in the fresh drinking water created by desalination.
The Project will not store or use fossil fuels on site, nor will it emit GHGs from self-generation of
electricity. There are no direct fugitive emissions from the plant. As a result, Project operations
will not create direct sources of GHG emissions except for emissions from construction and
operational vehicles. The modest number of fleet vehicles associated with plant and the
construction emissions will create GHG emissions that make-up less than 5% of the Project’s
annual carbon footprint, and thus these emissions are considered de minimis and are not required
to be reported (TCR, General Verification Protocol for the Voluntary Reporting Program, Version
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2.1 (Chapter 2.5)). However, Poseidon has calculated these emissions and included them in the
overall GHG emissions total for the Project.
GHG emissions were calculated using emissions factors from the TCR General Verification
Protocol for the Voluntary Reporting Program and the South Coast Air Quality Management
District’s (SCAQMD) web site which were extrapolated out to 50 years where necessary. Table
1 shows emissions from construction equipment, construction site electricity use, and operational
emissions from passenger vehicles and delivery trucks during the 50-year life of the project after
completion. These emissions amount to less than one percent of the lifetime emissions of the
Project. Poseidon shall make a one-time purchase of carbon offsets or RECs to zero-out the
Aggregate 50-Year Construction and Operational GHG Emissions set forth in Table 1 by the time
Poseidon submits the first Annual GHG Report required in Part III of this Plan.

Table 1 – Aggregate 50-Year Construction and Operational GHG Emissions
Estimated Emission Source

MTCO2e

On-site construction Equipment & Travel

822

Off-Site construction Equipment & Travel

1,233

Construction Site Electricity

136

Construction Brine Diffuser & Offshore Wedgewire
Screen Intake

72

Post-Construction Operational Passenger Vehicle and
Delivery Truck Emissions

6,880

Total

9,143

The Project’s on-going source of quantifiable GHG emissions will be indirect emissions resulting
from purchased electricity. All of the electricity supply for the desalination plant operations is
expected to be provided by SCE. Therefore, with the exception of the offsets or RECs for
construction and vehicle operations discussed above, the accounting of GHG emissions for the
Project addressed in this Plan will consist entirely of indirect emissions resulting from electricity
purchased from SCE.
Currently, about 24.3% of the electricity supplied by SCE is generated from renewable power2.
As a result, until SCE switches to 100% “green” power supply sources, the Project operations will
be indirectly linked to SCE’s generation of GHGs.
The Project’s total indirect GHG emissions from the stationary combustion of fossil fuels to
generate electricity is dependent on two key factors: (1) how much electricity is used by the
2

CPUC (California Public Utilities Commission) 2015, http://www.cpuc.ca.gov/renewables/.
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Project; (2) sources of energy (fossil fuels, wind, sunlight, etc.) used to generate the electricity
supplied to the plant.
A.

Electricity Use by the Project.

The Project will operate 24 hours a day for 365 days per year to produce an average annual drinking
water flow of 50 million gallons per day (MGD). The power use incorporates both production of
fresh drinking water as well as pumping the water from the plant into the distribution systems of
the public water agencies that will purchase water from the Project3.
Table 2 –Project Electricity Use

Estimated Emission Source
Stand Alone Operation
B.

Baseline
Energy Use
(aMW)
30.34

MWh/AF MWh/year
4.7
265,888

SCE’s Emissions Factor.

The Project currently intends to purchase all of its electricity from SCE.4 Accordingly, the
appropriate emissions factor to use for the Project’s indirect GHG emissions from its electricity
use is the independently verified and published emissions factor for the electricity purchased and
consumed during the previous year. The current reported emissions factor for SCE’s 2014
delivered electricity is 570 lbs of CO2 per delivered MWH of electricity.
Circumstances will change over the life of the Project. SCE’s reported emissions factors are
updated annually and the amount of energy consumed by the Project may change. As a result, it
will be necessary to recalculate the indirect GHG emissions of the Project on an annual basis using
the actual SCE reported emissions factor.
Statewide initiatives to expand the use of renewable sources of electricity are expected to decrease
the emissions factors of all California power suppliers in the future. For example, approximately
24% of SCE’s retail electricity is currently generated from renewable resources (solar, wind,
geothermal, small hydro and biomass). In October 2015, Governor Brown signed legislation to
target 50% of California’s power generation to be supplied by renewable power by 2030. These
and other reductions are expected to further reduce the Project’s indirect GHG emissions over
time.

3

The period of co-located operations will use slightly less electricity
If at any time in the future the Project is able and desires to obtain all or part of its electricity from an entity other
than SCE, Poseidon may do so without amending the Plan and the appropriate reported emissions factor for that
entity shall be used.
4
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Table 3 summarizes the Project’s estimated indirect CO2 emissions from purchased electricity
based on the most current information.
Table 3 - Identification of Gross Indirect CO2 Emissions from Purchased Electricity

Esimated Emission Source
Stand Alone Operation

Total Annual
Total Annual
Electricity Use
Emissions (metric
(MWh/year)
tons CO2/year)
265,888
68,745

PART II: PROJECT AND PROJECT-RELATED REDUCTION OF GHG EMISSIONS
To determine the Project’s indirect GHG emissions, on-site and project-related reductions in
emissions must also be considered. These are carbon emission reductions that result from
measures that reduce energy requirements (increased energy efficiency, potential onsite solar,
recovery of CO2 and green building design). The total of each year’s indirect GHG emissions will
be determined using emissions factors for SCE5 .
A.

Increased Energy Efficiency.

Poseidon has committed to implement certain measures to reduce the Project’s energy
requirements and GHG emissions, and will continuously explore new technologies and processes
to further reduce and offset the carbon footprint of the Project, such as the use of carbon dioxide
from the ambient air for water treatment. These measures are set forth below.
The Project’s high-energy efficiency design incorporates state-of-the-art features minimizing plant
energy consumption. One such feature is the use of a state-of-the art pressure exchanger-based
energy recovery system that allows recovery and reuse of 32.1% of the energy associated with the
reverse osmosis (RO) process. A significant portion of the energy applied in the RO process is
retained in the concentrated stream. This energy bearing stream (shown with red arrows on Figure
2) is applied to the back side of pistons of cylindrical isobaric chambers, also known as “pressure
exchangers” (shown as yellow cylinders on Figure 2). These energy exchangers recover and reuse
approximately 45% of the energy used by the RO process.6
The manufacturer of the pressure exchangers referenced in Table 4 of the Project Power Budget is
Energy Recovery, Inc., a US company located in San Leandro, California
(www.energyrecovery.com).
5

Or such other entity from whom Poseidon purchases its electricity.
The “45 % percent energy recovery and reuse” refers to the gross energy recovery potential, while the “32.1 %
energy recovery and reuse” refers to the actual energy savings associated with the energy recovery system. The
difference between gross and actual energy savings is due to mechanical inefficiencies of the recovery system and
associated friction losses. Thus, for purposes of calculating the overall energy savings, Tables 4 correctly reflects
the approximate 32% savings associated with the pressure exchanger.
6
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Figure 2 - Energy Recovery System for the Huntington Beach Seawater Desalination Plant
In addition to the state-of-the-art pressure exchanger system described above, the High-Energy
Efficiency Design incorporates premium efficiency motors and variable frequency drives (VFDs)
on desalination plant pumps that have motors of 500 horsepower or more. The total desalination
plant energy use under the High-Energy Efficiency Design is 30.3 aMW, which corresponds to
unit power use of 14.6 kWh/kgal7 (4,748 kWh/AF)8.
The total actual energy reduction resulting from the use of state-of-the-art desalination and energy
recovery technologies and design will be verified by direct readings of the total electricity
consumed by the desalination plant at the Project’s substation(s) electric meter(s) and documented
as soon as the Project is fully operational.

7
8

30.3 MWh x 1,000 kW/MW/2083 kgal/Hr.
14.6 kWh/kgal x 326 kgal/AF.
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Table 4 - High Efficiency Electric Budget for 50 MGD Water Production
High Efficiency Design - Pow er Use
Unit

(Hp)

Equip. Effic.

Equipm ent Type

Pow er Plant Intake Pumps (Collocated Operation)

1,210

70%

Standard Motors - No VFDs

Seaw ater Intake Pumps

1,445

80%

High Eff. Motors - VFDs

Filter Effluent Transfer Pumps

4,525

82%

High Eff. Motors - w ith VFDs

High Pressure Reverse Osmosis Pumps

36,160

88%

High Eff. Motors - No VFDs

Key Treatm ent Process Pum ps

Energy Recovery System –
Pow er Reduction

-11,610

-32.10%

Pressure Exchangers

On-site Product Water Transfer Pumps (50 MGD)

4,500

80%

High Eff. Motors - No VFDs

Off-site OC-44 Product Water Pump Station (45 MGD)

2,125

80%

High Eff. Motors - No VFDs

375

80%

High Eff. Motors w ith VFDs

Residuals Transfer Pumps

150

65%

Standard Motors - No VFDs

Residuals Dew atering System

600

70%

Standard Motors - No VFDs

Filter Backw ash Blow ers

250

70%

Standard Motors - No VFDs

Filter Backw ash Pumps

150

70%

Standard Motors - No VFDs

Flocculation Mixers

30

70%

Standard Motors - No VFDs

Membrane Cleaning Pumps

13

70%

Standard Motors - No VFDs

Scavenger Tank Mixing System

2

70%

Standard Motors - No VFDs

Flush Pumps

17

70%

Standard Motors - No VFDs

Cleaning Chemical System

15

70%

Standard Motors - No VFDs

Sew er System Transfer Pumps

15

65%

Standard Motors - No VFDs

Polymer Feed System

0.5

65%

Standard Motors - No VFDs

Ammonia Feed System

0.5

65%

Standard Motors - No VFDs

Calcite Feed System

0.5

65%

Standard Motors - No VFDs

1

65%

Standard Motors - No VFDs

0.5

65%

Standard Motors - No VFDs

3

65%

Standard Motors - No VFDs

HVAC

70

NA

Standard Equipment

Lightning

400

NA

Standard Equipment

Controls and Automation

10

NA

Standard Equipment

Air Compressors

10

NA

Standard Equipment

Other Miscellaneous Pow er Uses

200

NA

Standard Equipment

Off-site Coastal Junction Product Water Pump Station (26 MGD)
Pretreatm ent Filter & Residuals Handling Equipm ent

RO Mem brane Cleaning System

Chem ical Feed Equipm ent

Sodium Hypochlorite Feed System
Other Chemical Feed Systems
Service Facilities

TOTAL DESALINATION PLANT HORSEPOWER USE

40,668

Hp

TOTAL DESALINATION PLANT POWER USE

30.34

aMW

B.

GHG Emission Reduction by Green Building Design.

The Project will be located on a site currently occupied by an oil storage tank no longer used by
the power plant. This tank and its content will be removed and the site will be reused to construct
the Project. Because the facility is an industrial facility, LEED-level certification will not be
feasible; but to the extent reasonably practicable, building design will follow the principles of the
Leadership in Energy and Environmental Design (LEED) program. LEED is a program of the
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United States Green Building Council, developed to promote construction of sustainable buildings
that reduce the overall impact of building construction and functions on the environment by: (1)
sustainable site selection and development, including re-use of existing industrial infrastructure
locations; (2) energy efficiency; (3) materials selection; (4) indoor environmental quality, and (5)
water savings.
The potential energy savings associated with the implementation of the green building design as
compared to that for a standard building design are in a range of 300 MWh/yr to 500 MWh/yr.
The potential carbon footprint reduction associated with this design is between 86 and 143 tons of
CO2 per year. The energy savings associated with incorporating green building design features
into the desalination plant structures (i.e., natural lighting, high performance fluorescent lamps,
high-efficiency HVAC and compressors, etc.) are based on the assumption that such features will
reduce the total energy consumption of the plant service facilities by 6 to 10 %. As indicated in
Tables 4 through 7, the plant service facilities (HVAC, lighting, controls and automation, air
compressors and other miscellaneous power uses) are projected to have power use of 690 hp (70
hp + 400 hp + 10 hp + 10 hp + 200 hp = 690 hp) when standard equipment is used. The total
annual energy demand for these facilities is calculated as follows; 690 hp x 0.746 kW/hp x 0.001
kW/MW x 24 hrs x 365 days = 4,509 MWh/yr. If use of green building design features result in
6 % of energy savings, the total annual power use reduction of the service facilities is calculated
at 0.06 x 4,509 MWh/yr = 270.5 MWh/yr (rounded to 270 MWh/yr). Similarly, energy savings of
10 % due to green building type equipment would yield 0.1 x 4,509 MWh/yr = 450.9 MWh/yr
(rounded to 450 MWh/yr) of savings. The total actual energy reduction resulting from the use of
the green building design will be determined by direct readings of the total electricity consumed
by the desalination plant at the Project’s substation(s) electric meter(s) and documented when the
Project is fully operational.
C.

On-Site Solar Power Generation.

Poseidon is exploring the installation of rooftop photovoltaic (PV) system for solar power
generation as one element of its green building design. Brummitt Energy Associates of San Diego
completed a feasibility study in March 2007 of a photovoltaic system for the Carlsbad Desalination
Plant. If a similar solar installation described by Brummitt is implemented in Huntington Beach,
the desalination plant buildings would accommodate solar panels on a roof surface of
approximately 39,000 square feet, with the potential to generate approximately 606 MWh/yr of
electricity. If installed, the electricity produced by the onsite PV system would be used by the
Project and therefore would reduce the Project’s electrical demand on SCE. The corresponding
reduction of the Project’s indirect emissions would be 157 tons of CO2 per year. Poseidon is
exploring other solar proposals and will update this information as it becomes available.
Ultimately, the electricity and corresponding GHG savings of any on-site solar installation will be
documented in the Project’s annual electricity usage information. Poseidon will use commercially
reasonable efforts to implement an on-site solar power project if it is reasonably expected to
provide a return on the capital investment over the life of the Project.
If Poseidon proceeds with an onsite PV system, the total actual energy reductions resulting from
the use of on-site solar power generation will be determined by direct readings of the total
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electricity consumed by the desalination plant at the Project’s substation(s) electric meter(s) and
documented once the system is fully operational.
D.

Recovery of CO2.

Approximately 2,100 tons of CO2 per year are planned to be used at the Project for post-treatment
of the product water (permeate) produced by the reverse osmosis (RO) system. Carbon dioxide in
a gaseous form will be added to the RO permeate in combination with calcium hydroxide or
calcium carbonate in order to form soluble calcium bicarbonate which adds hardness and alkalinity
to the drinking water for distribution system corrosion protection. In this post-treatment process
of RO permeate stabilization, gaseous carbon dioxide is sequestered in soluble form as calcium
bicarbonate. Because the pH of the drinking water distributed for potable use is in a range (8.3 to
8.5) at which CO2 is in a soluble bicarbonate form, the carbon dioxide introduced in the RO
permeate would remain permanently sequestered. During the treatment process the calcium
carbonate (calcite – CaCO3) reacts with the carbon dioxide injected in the water and forms
completely soluble calcium bicarbonate as follows:
CaCO3 (solid) + CO2 (gas) + H2O (liquid) → Ca(HCO3)2 (liquid solution)
At the typical pH range of drinking water (pH of 8.3 to 8.5) the carbon dioxide will remain in the
drinking water in soluble form (see Figure 4) and the entire amount (100 %) of the injected carbon
dioxide will be completely dissolved.

Figure 4 – Relationship between free carbon dioxide in gaseous form and pH
(Source: http://www.cotf.edu/ete/modules/waterq3/WQassess3b.html) 9

9

This chemical reaction and information presented on Figure 4 are well known from basic chemistry of water. See
American Water Works Association (AWWA) (2007) Manual of Water Supply Practices, M46, Reverse Osmosis
and Nanofiltration, Second Edition;
http://www.chem1.com/CQ/hardwater.html; http://www.cotf.edu/ete/modules/waterq3/WQassess3b.html. Once the
desalinated drinking water is delivered to individual households, only a small portion of this water will be ingested
directly or with food. Most of the delivered water will be used for other purposes – personal hygiene, irrigation, etc.
The calcium bicarbonate ingested by humans will be dissociated into calcium and bicarbonate ions. The bicarbonate
ions will be removed by the human body through the urine
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A small quantity of carbon dioxide used in the desalination plant post-treatment process is
sequestered directly from the air when the pH of the source seawater is adjusted by addition of
sulfuric acid in order to prevent RO membrane scaling. A larger amount of CO2 would be
delivered to the Project site by commercial supplier for addition to the permeate. Depending on
the supplier, carbon dioxide is of one of two origins: (1) a CO2 Generating Plant or (2) a CO2
Recovery Plant. CO2 generating plants use various fossil fuels (natural gas, kerosene, diesel oil,
etc.) to produce this gas by fuel combustion. CO2 recovery plants produce carbon dioxide by
recovering it from the waste streams of other industrial production facilities which emit CO2-rich
gasses: breweries, commercial alcohol (i.e., ethanol) plants, hydrogen and ammonia plants, etc.
Typically, if these gases are not collected via CO2 recovery plant and used in other facilities, such
as the desalination plant, they are emitted to the atmosphere and therefore, constitute a GHG
release.
To the extent that it is reasonably available, Poseidon intends to acquire the carbon dioxide from
a recovery operation. Use of recovered CO2 at the Project would sequester 1,144 tons of CO2 per
year in the Project product water. The total annual use of carbon dioxide (i.e., 1,144 tons/CO2 per
year) in the water treatment process was determined based on the daily carbon dioxide
consumption presented in Table 4.8-1 of Section 4.8 “Hazards and Hazardous Materials” of the
Draft Huntington Beach desalination project Subsequent Environmental Impact Report (EIR). The
annual consumption of CO2 in this table is 2,522,000 lbs of CO2 per year, or 1,144 tons of CO2 per
year (2,522,000 lbs/2,204.5 lbs/ton=1,144 tons). The daily amount of carbon dioxide in Table 5.81 of the EIR was calculated based on the dosage needed to provide adequate hardness
(concentration of calcium bicarbonate) in the seawater to protect the water distribution system
from corrosion. This amount was determined based on pilot testing of distribution system piping
and household plumbing at the Carlsbad seawater desalination demonstration project. The testing
was completed using the same type of calcium carbonate chips as those planned to be used in the
full-scale operations. Every load of carbon dioxide delivered to the desalination plant site will be
accompanied by a certificate that states the quantity, quality and origin of the carbon dioxide and
indicates that this carbon dioxide was recovered as a site product from an industrial application of
known type of production (i.e., brewery, ethanol plant, etc.), and that it was purified to meet the
requirements associated with its use in drinking water applications (i.e., the chemical is NSF
approved). The plant operations manager will receive and archive the certificates for verification
purposes. At the end of the year, the operations manager will provide copies of all certificates of
delivered carbon dioxide to the independent third party reviewer (currently the California Center
(http://www.chemistry.wustl.edu/~courses/genchem/Tutorials/Buffers/carbonic.htm). Since the CO2 is sequestered
into the bicarbonate ion, human consumption of the desalinated water will not result in release of CO2. The
bicarbonate in the urine will be conveyed along with the other sanitary sewerage to the wastewater treatment plant.
Since the bicarbonate is dissolved, it will not be significantly impacted by the wastewater treatment process and
ultimately will be discharged to the ocean with the wastewater treatment plant effluent. The ocean water pH is in a
range of 7.8 to 8.3, which would be adequate to maintain the originally sequestered CO 2 in a soluble form – see
Figure 4 above. Other household uses of drinking water, such as personal hygiene, do not involve change in
drinking water pH as demonstrated by the fact that pH of domestic wastewater does not differ significantly from that
of the drinking water. A portion of the household drinking water would likely be used for irrigation. A significant
amount of the calcium bicarbonate in the irrigation water would be absorbed and sequestered in the plant roots
(http://www.pubmedcentral.nih.gov/pagerender.fcgi?artid=540973&pageindex=1). The remaining portion of
calcium bicarbonate would be adsorbed in the soils and/or would enter the underlying groundwater aquifer.
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for Sustainable Energy) responsible for verification facility compliance with the Energy
Minimization and Greenhouse Gas Reduction Plan.
As noted, verification would be provided through certificates of origin received from suppliers of
CO2 delivered to the Project site indicating the actual amount of CO2 delivered to the site, date of
delivery, origin of the CO2, and the purity of this gas. Poseidon will place conditions in its
purchase agreements with CO2 vendors that require transfer of CO2 credits to Poseidon and
otherwise ensure that the CO2 is not accounted for through any other carbon reduction program
so as to avoid “double counting” of associated carbon credits. Table 5 summarizes the expected
Project and project-related reductions of GHG Emissions.
Table 5 – Expected Project and Project-Related Reduction of GHG Emissions

Estimated Reduction Source
Green Building Design
On-site Solar Power Generation

Total Annual Power Use Total Annual Emissions
(MWh/year)
(metric tons CO2/ year)
(500)
(129)
(606)

Recovery of CO2
On-site Reduction Measures

(157)
(1,144)

(1,106)

(1,430)

PART III: IDENTIFICATION OF MITIGATION OPTIONS TO OFFSET ANY
REMAINING GHG EMISSIONS
Offsite reductions of GHG emissions that are not inherently part of the Project include actions
taken by Poseidon to participate in local, regional, state, national or international offset projects
that result in the cost-effective reduction of GHG emissions equal to the indirect Project emissions
Poseidon is not able to reduce through other measures.10 Subject to the provisions of Sections III.C,
E and F below, carbon offset projects, except for RECs will be purchased by Poseidon
through/from TCR, CAR, California APCDs / AQMDs, CARB or other providers of offsets
approved by the City of Huntington Beach (collectively, “Third Party Providers”).11 The exact
nature and cost of the offset projects and RECs will not be known until they are acquired by
Poseidon. Offsets or RECs will also be used as the swing mitigation option to “true-up” changes
over time to the Project’s indirect GHG emissions, as discussed below.

10

This Plan intends for Poseidon to join the Climate Action Reserve, so that it may implement some of this Plan
through the Reserve.
11
Part 4, Section 38562(d)(1)&(2) states that CARB regulations covering GHG emission reductions from regulated
“sources” must ensure that such reductions are “real, permanent, quantifiable, verifiable, . . . enforceable [and
additional]”. While the Project is not a “source” under AB 32 and the criteria are not currently defined under
implementing regulations, Third Party Providers will evaluate potential offset projects against equivalent criteria
using their own protocols that employ the same criteria.

Page 14

A.

Annual “True-Up” Process

Since the quantity of offsets required will vary from year-to-year, the goal of the annual “TrueUp” process is to enable Poseidon to meet the subject year’s need for metric tons of offsets by
purchasing or banking offsets in the short-term, while allowing Poseidon to make long-term
purchases and bank offsets to decrease market exposure and administrative costs. To complete the
True-Up process Poseidon will obtain the latest SCE emissions factor from SCE or the annual
web-based CARB Emissions Report within 60 days of the (i) end of each calendar year, or (ii) the
date of publication of the CARB Emissions Report on the relevant CARB web site, whichever is
later. Within 120 days of the end of the prior calendar year or publication of the emissions factor
(whichever is later), Poseidon will gather electricity usage data, relevant data regarding Avoided
Emissions, and then calculate the necessary metric tons of offsets required for the subject year.
The subject year’s emissions will be calculated using actual billing data and the emissions factor
for the relevant annual period. The subject year’s calculated metric tons of emissions will be
compared to the amount of metric tons of offsets previously acquired by Poseidon to determine if
Poseidon has a positive or negative balance of GHG emissions for the subject year, and all of this
information will be included in the Annual GHG Report to be submitted to the City each year as
discussed below. If there is a positive balance of GHG emissions, Poseidon will purchase offsets
to eliminate the positive balance, and provide the City with documentation substantiating that
purchase, within 120 days of the date the positive balance is identified in the Annual GHG Report.
If there is a negative balance of GHG emissions, the surplus offsets may be carried forward into
subsequent years or sold by Poseidon on the open market. All documentation that Poseidon will
submit to the City pursuant to this Section shall also be submitted to the SLC.
Prior to the commencement of Project operations, Poseidon will be required to purchase offsets
sufficient to cover estimated indirect GHG emissions for at least the first year of operation
(subject to City staff concurrence), or to cover a longer period of time at Poseidon’s option,
based on the most recently published SCE emissions factor from SCE or CARB and estimated
electricity usage data for the first year of the Project period for which offsets are initially
purchased. Poseidon will have the option to purchase offsets for any longer period of time up to
and including the entire 50-year life of the Project, subject to Poseidon’s above-stated obligation
to address any positive balance in GHG emissions that may subsequently arise. Beginning with
the Sixth Annual Report, Poseidon can meet its GHG compliance obligations over a rolling fiveyear period. Poseidon will purchase enough GHG reductions measures that conform to the Plan
such that it will never incur a positive GHG emissions balance over any rolling five-year period.
B.

Carbon Offset Projects and Credits

Subject to the provisions of Sections III.C, E and F below, Poseidon will purchase carbon offset
projects, except for RECs, through/from TCR, CAR, CARB, or California APCDs / AQMDs. An
offset is created when a specific action is taken that reduces, avoids or sequesters greenhouse gas
(GHG) emissions in exchange for a payment from an entity mitigating its GHG emissions.
Examples of offset projects include, but are not limited to: increasing energy efficiency in
buildings or industries, reducing transportation emissions, generating electricity from renewable
resources such as solar or wind, modifying industrial processes so that they emit fewer GHGs,
installing cogeneration, and reforestation or preserving forests.
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One type of offset project is Renewable Energy Credits (RECs), also known as Green Tags,
Renewable Energy Certificates or Tradable Renewable Certificates. Each REC represents proof
that 1 MW of electricity was generated from renewable energy (wind, solar, or geothermal). For
GHG offsetting purposes, purchasing a REC is the equivalent of purchasing 1 MW of electricity
from a renewable energy source, effectively offsetting the GHGs otherwise associated with the
production of that electricity. RECs may be sold separately from the electricity.
Except as specified below, offset projects that Poseidon implements pursuant to this Plan will be
those approved by TCR, CAR, CARB, or any California APCD/AQMD. Poseidon is committed
to acquiring cost-effective offsets that meet rigorous standards, as detailed in this Plan. By
requiring adherence to the principles, practices and performance standards described here, the Plan
is designed to assure that selected offset projects will mitigate GHG emissions as effectively as
on-site or direct GHG reductions. Adherence will ensure that the offset projects acquired by
Poseidon are real, permanent, quantifiable, verifiable, enforceable, and additional consistent with
the principles of AB 32.
C.

Offset Acquisition and Verification

Poseidon shall acquire offsets through/from TCR, CAR, CARB or California APCD/AQMDapproved projects. Acquisitions of RECs are not limited to purchase from TCR, CAR, CARB,
or a California APCD/AQMD.
If sufficient offsets are not available from TCR, CAR, CARB or a California APCD/AQMD at a
price that is reasonably equivalent to the price for offsets in the broader domestic market, Poseidon
may submit a written request to the City’s Planning Director requesting that one or more additional
offset providers, including without limitation any existing member of the Offset Quality Initiative,
which includes The Climate Trust, Pew Center on Global Climate Change, Climate Action
Reserve, The Climate Registry, the Environmental Resources Trust, Greenhouse Gas Management
Institute, and The Climate Group, be designated as a Third Party Provider from/through whom
Poseidon may purchase offsets under the Plan.12 In deciding whether or not to approve Poseidon’s
request, the City’s Planning Director shall consider whether or not the proposed Third Party
Provider is an independent and non-affiliated entity that adheres to substantially similar principles
and evaluation criteria for high quality offsets as TCR, CAR, CARB, a California APCD/AQMD
or any Third Party Provider previously approved by the City’s Planning Director or the City
Council. The City’s Planning Director shall determine whether or not to approve Poseidon’s
request to designate a Third Party Provider within 60 days. Any dispute between Poseidon and
City’s Planning Director regarding the approval or denial of the requested entity may be brought
by Poseidon to the City Council for hearing and resolution at the next available hearing date.
Poseidon’s Annual GHG Report, discussed in Section III.D below, shall include an accounting
summary and documentation from TCR, CAR, CARB, a California APCD/AQMD and Third

12

The fee charged to Poseidon by the CCC for any request to approve additional offset providers pursuant to Section
III.C., or to otherwise make the Plan workable by facilitating Poseidon’s purchase of offsets/RECs to zero out the
Project’s indirect GHG emissions, shall not exceed $5,000.00.
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Party Providers, as applicable, which verifies that offsets obtained by Poseidon have been
verified by TCR, CAR, CARB, a California APCD/AQMD or a Third Party Provider.
D.

Annual Report

Poseidon will provide an Annual GHG Report that will describe and account for Poseidon’s annual
and cumulative balance of verified GHG emissions reductions. The Annual GHG Report will
include analysis and validation of: (1) the annual GHG emission calculations for the Project, (2)
the positive or negative balance in Poseidon’s GHG emissions, (3) the acquisition of offsets and/or
RECs in accordance with this Plan, and (4) any other information related to Poseidon’s efforts to
mitigate GHG emissions resulting from the Project’s electricity usage. Each year, Poseidon will
obtain the new reported emissions factor from SCE or CARB and prepare and submit Poseidon’s
Annual GHG Report within 180 days of the date of publication of CARB emissions reports. The
Annual GHG Report shall be submitted to the City, CCC and the SLC. In the event that the Annual
GHG Report indicates that Poseidon has a positive balance of GHG emissions for a particular year,
Poseidon shall purchase offsets or RECs to cover that balance, and provide the City, CCC and the
SLC with documentation substantiating any such purchases, within 120 days of the submission of
an Annual GHG Report to the agencies. If an approved Annual GHG Report demonstrates that
Poseidon possesses a negative balance of GHG emissions, Poseidon will be free to carry those
surplus offsets forward into subsequent years or sell them on the open market. Beginning with the
Sixth Annual Report, Poseidon can comply with its GHG compliance obligations over any rolling
five-year period. Poseidon will purchase enough GHG reductions measures that conform to the
Plan such that it will never incur a positive GHG emissions balance over any rolling five-year
period.
Before commencing Project operations, Poseidon shall submit its first Annual GHG Report for
review and approval by the City’s Planning Director, which will evidence sufficient offsets to zero
out the Project’s estimated indirect GHG emissions for the first year, and also shall evidence the
one-time purchase of offsets to zero-out the Aggregate 50-Year Construction and Operational
GHG Emissions set forth in Table 1 of this Plan (which do not need to be addressed in subsequent
reports). All subsequent reports will cover one calendar year.
E.

Contingency if No GHG Reduction Projects are Reasonably Available

At any time after submission of its First Annual GHG Report, Poseidon may seek a determination
from the City’s Planning Director that (i) offset projects in an amount necessary to mitigate the
Project’s indirect GHG emissions are not reasonably available; (ii) the “market price” for carbon
offsets or RECs is not reasonably discernable; (iii) the market for offsets/RECs is suffering from
significant market disruptions or instability; or (iv) the market price has escalated to a level that
renders the purchase of offsets/RECs economically infeasible to the Project. Any request
submitted by Poseidon shall be considered and a determination made by the City’s Planning
Director within 60 days. A denial of any such request may be appealed by Poseidon to the City
Council for hearing and resolution at the next available meeting date. If Poseidon’s request for
such a determination is approved by the City’s Planning Director or the City Council, Poseidon
may, in lieu of funding offset projects or additional offset projects, deposit money into an escrow
account (to be approved by the City’s Planning Director) to be used to fund GHG offset programs
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as they become available, with Poseidon to pay into the fund in an amount equal to $10.00 per
metric ton for each ton Poseidon has not previously offset, adjusted for inflation from 2015.
The period of time that the conditions giving rise to this contingency remain in effect, and therefore
that the escrow account contingency may be utilized under this Section, shall be determined by the
City’s Planning Director or the City Council at the time Poseidon’s request to use the contingency
is considered, based on circumstances as they exist at the time of the request. Extensions of the
contingency period may be requested and the contingency period shall be extended so long as the
conditions giving rise to this contingency period remain in effect. Within 180 days of the City’s
Planning Director’s or the City Council’s initial determination pursuant to this Section, Poseidon
will be required to submit a plan for the City’s Planning Director’s approval (the “Contingency
Plan”) that identifies one or more entities who will utilize monies deposited into the escrow
account to implement carbon offset projects. When the escrow account contingency period
(together with any extensions thereof) approved by the City’s Planning Director or the City
Council ends, if the carbon offset projects implemented through the Contingency Plan result in
Poseidon having a positive balance of GHG emissions for the contingency period as calculated
under this Plan, then Poseidon shall have three years from the end of the contingency period to
purchase offsets or RECs to cover that balance and provide the City, CCC and SLC with
documentation substantiating any such purchases.

F.

Contingency if New GHG Reduction Regulatory Program is Created

If, at any time during the life of the Project the SCAQMD or any other California APCD/AQMD,
or the California Air Resources Board (CARB) or any federal regulatory agency, initiates a carbon
tax or carbon offset program that would allow Poseidon to purchase carbon offsets or payment of
fees to compensate for GHG emissions, Poseidon may, at its option, elect to pay into such a
program in order to fulfill all or part of its obligations under the Plan to offset indirect GHG
emissions caused by the Project. By receiving certification from the relevant receiving entity that
Poseidon has satisfied its obligations under the applicable regulatory program, Poseidon will be
deemed to have satisfied its obligation under the Plan to offset indirect GHG emissions for the part
of the offset obligations under the Plan for which such certification is made. Subject to the
approval of the relevant receiving entity, Poseidon may carry over any surplus offsets acquired
pursuant to the Plan for credit in the new regulatory program.
G.

Examples of Offset Projects

Offset projects typically fall within the seven major strategies for mitigating carbon emissions set
forth below. A similar range and type of offset projects should be expected from a purchase by
Poseidon, although it is difficult to anticipate the outcome of Poseidon’s offset acquisitions at
present.
1. Energy Efficiency (Project sizes range from: 191,000 metric tons to 392,000 metric tons; life
of projects range from: 5 years to 15 years)
 Steam Plant Energy Efficiency Upgrade
 Paper Manufacturer Efficiency Upgrade
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Building Energy Efficiency Upgrades

2. Renewable Energy (Project sizes range from: 24,000 metric tons to 135,000 metric tons; life
of projects range from: 10 years to 15 years)
 Small Scale Rural Wind Development
 Innovative Wind Financing
 Other renewable resource projects could come from Solar PV, landfill gas, digester gas,
wind, small hydro, and geothermal projects
3. Fuel Replacement (Project size is: 59,000 metric tons; life of project is: 15 years)
 Fuels for Schools Boiler Conversion Program
4. Cogeneration (Project size is: 339,000 metric tons; life of project is: 20 years)
 University Combined Heat & Power
5. Material Substitution (Project size is: 250,000 metric tons; life of project is: 5 years)
 Cool Climate Concrete
6. Transportation Efficiency (Project sizes range from: 90,000 metric tons to 172,000 metric
tons; life of projects range from: 5 years to 15 years)
 Truck Stop Electrification
 Traffic Signals Optimization
7. Sequestration (Project sizes range from: 59,000 metric tons to 263,000 metric tons; life of
projects range from: 50 years to 100 years)
 Deschutes Riparian Reforestation
 Ecuadorian Rainforest Restoration
 Preservation of a Native Northwest Forest
H.

Implementation Schedule

An illustrative schedule setting forth timing for implementation of Poseidon’s Plan elements is
set forth in the following Implementation Schedule.

Page 19

Table 6 - Implementation Schedule for the Plan
Measure

Process

Timing

Submit First Annual GHG
Report

First Annual Report*, submitted to the City’s
Planning Director for review and approval, shall
include enough detailed emissions reductions
measures to achieve a projected zero GHG
emissions balance, and shall include offsets to
zero-out the Aggregate 50-Year Construction and
Operational GHG Emissions set forth in Table 1.

Before operations commence

Offset and REC Purchases
Sufficient to Zero Out
Estimated indirect GHG
emissions for first year of
operations

Subject to the provisions of Sections III.C, E and
F above, offset projects or credits, except for
RECs, will be verified and purchased through
TCR, CAR, CARB or any California APCDs /
AQMDs.

Before operations commence

Annual True-Up Process
and all Subsequent Annual
GHG Reports

Poseidon will submit its Annual GHG Report to
the City’s Planning Director for review and
approval. Once approved, Poseidon will purchase
additional offsets as necessary to maintain a zero
GHG emissions balance, or bank or sell surplus
offsets. Poseidon can demonstrate compliance
over a rolling 5-year period in the Sixth Annual
Report

Each year, Poseidon will
obtain the new reported
emissions factor from CARB
or SCE, and prepare and
submit Poseidon’s Annual
GHG Report within 180 days
of the date of publication of
CARB or SCE emissions
reports. If the report shows a
positive GHG emissions
balance, Poseidon is required
to purchase offsets, and
submit proof of such purchase
to the City within 120 days
from the date the Annual
GHG Report

*First Annual GHG Report will use projected electricity consumption. All subsequent Annual
GHG Reports will use the previous year’s electricity consumption data.
I.

The Project’s Annual Zero Carbon Emission Balance

Table 7 presents a summary of the assessment, reduction and mitigation of GHG emission for the
proposed Project. As shown in the table, up to 14% of the GHG emissions associated with the
proposed Project could be reduced by on-site reduction measures, and the remainder would be
mitigated by off-site mitigation projects and purchase of offsets or RECs. It should be noted that
on-site GHG reduction activities are expected to increase over the useful life (i.e., in the next 50
years) of the Project because of the following key reasons:
 SCE is planning to increase significantly the percentage of green power sources in its
electricity supply portfolio, which in turn will reduce its emissions factor and the Project’s
indirect GHG emissions.
 Advances in seawater desalination technology are expected to yield further energy savings
and indirect GHG emission reductions. Over the last 25 years, there has been a 50%
reduction in the energy required for seawater desalination.
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Table 7 – Expected Assessment, Reduction and Mitigation of GHG Emissions
Part 1: Identification of the Amount of GHG Emitted

Estimated Annual Source

Total Annual Power Use
(Mwh/year)

Total Annual Emissions (metric
tons CO2/year)

265,888

68,745

Project Design

Part 2: On-Site and Project-Related Reduction of GHG Emissions
Total Annual Power Use
(MWh/year)

Total Annual Emissions (metric
tons CO2/year)

Green Building Design

(500)

(129)

On-Site Solar Power Generation

(606)

(157)

Estimated Annual Source

Recovery of CO2

(1,144)

On-Site Reduction Measures Total

(1,106)

(1,430)

Part 3: Off-Site Reduction of GHG Emissions
Estimated One Time Source

(metric tons CO2)

On-site construction Equipment & Travel

822

Off-Site construction Equipment & Travel

1,233

Construction Site Electricity

136

Construction Brine Diffuser & Offshore Wedgewire Screen Intake

72

Post-Construction Operational Passenger Vehicle and Delivery Truck
Emissions

6,880

One-Time Offset for Construction and Operational Emissions

9,143

Estimated Annual Source

Total Annual Power Use
(MWh/year)

Total Annual Emissions (metric
tons CO2/year)

Project Design

265,888

68,745

On-Site Reduction Measures

(2,250)

(582)

Annual Offset and REC Purchases

263,638

68,163
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Technical Memorandum
To:

Mr. Patrick Crain, Poseidon

From: Greg Allen and George Hecker, Alden
Date: April 26, 2017
Re:

Addendum to Supplement March 22, 2017 Technical Memorandum “Summary of
Head Loss Calculations for the Poseidon Huntington Beach Desalination Plant
Discharge System” and March 31, 2017 Technical Memorandum “Diffuser Head for Colocated and Stand-alone Operation of the Poseidon Huntington Beach Desalination
Plant”

Alden Research Laboratory, Inc. (Alden) has performed additional analyses to supplement
previous head loss evaluations of Poseidon Water Surfside’s (Poseidon) Huntington Beach
Desalination Plant’s (HBDP) discharge system. The HBDP is to be constructed at the site of the
existing Huntington Beach Generating Station (HBGS) and will use some of the existing HBGS
cooling water system infrastructure. This Technical Memorandum (TM) provides additional
information on the onshore portion of the discharge system for a flow of 254 MGD and
supplements Alden’s previous TMs dated March 22 and March 31, 2017, which described the
process used in developing the conceptual design for the diffuser and the total calculated head
loss (onshore and offshore components of the discharge line) for the maximum flow in the
discharge line when the HBDP is in operation (127 MGD).
Under the 254 MGD scenario (described in this TM), there would be no flow from the HBDP –
only flow associated with the cooling water circuit of the HBGS. Table 1 in this TM presents the
results of the head loss calculations for the 254 MGD scenario and compares the results for the
127 MGD scenario that was presented in the March 22, 2017 TM. As was described in the
previous Alden TMs, the 254 MGD scenario would occur prior to the operation of the HBDP,
and this 254 MGD scenario was only evaluated to determine if the diffuser could be installed
prior to the decommissioning of one of the two remaining power generating units at the HBGS.
The previous Alden TM determined that a diffuser could be installed to accommodate a flow of
254 MGD from the HBGS. As this scenario would occur prior to the operation of the HBDP (and
prior to the introduction of brine into the discharge line), Alden determined that a 4.5 ft
opening in the top of the diffuser would create a head loss approximately equal to the scenario
of maximum design flow through the discharge piping with the HBDP in operation (127 MGD
with all of the discharge flow directed through the three “duck-bill” type check valves with the
4.5 ft opening on top of the diffuser closed).

Technical Memorandum

As is shown in Table 1, the total head loss (on-shore and off-shore portion) for the discharge
line is 4.99 ft for the 127 MGD scenario (center opening closed) compared to 4.87 ft for the 254
MGD scenario with the center 4.5 ft diameter opening open. Although the head loss for the
254 MGD scenario is less than the head loss for the 127 MGD scenario, we have also provided
additional calculations for your consideration that show that the head loss can be further
reduced by using a 4.5 ft square opening on the top of the diffuser instead of a round opening.
A 4.5 ft. square opening would reduce the total head loss to 4.28 ft.
In summary, the TMs demonstrate that the diffuser described in Alden’s conceptual design can
accommodate a flow of 254 MGD with the center port open and a flow of 127 MGD with the
center port closed, and that both scenarios result in approximately the same head loss in the
existing discharge line (onshore and offshore portions). In addition, the calculations show that
there are further refinements that could be evaluated in the detail design phase that would
further reduce the total head loss in the discharge line for the 254 MGD scenario such as
modifying the geometry of the discharge opening.
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Table 1. HBGS Discharge System Calculated Head Losses

Description
station 1 - 2
Station 2 - 3
Station 3 - 4
Station 4 - 5
Station 5 - 6
Station 6 - 7
Station 7 - 8
Station 8 - 9
Station 9 - 10
Station 10 - 11
Station 11 - 12
Station 12 - 13
Station 13 - 14

Desal Only
Operation
127 MGD

Head Loss (ft)
HBGS Only
Operation 4.5
ft dia. open
port 254
MGD

HBGS Only
Operation 4.5
ft sq. open
port 254
MGD

0.71
0.15
0.10
0.01
0.00
0.01
0.00
0.02
0.01
0.05
0.06

0.00
0.15
0.10
0.01
0.00
0.01
0.00
0.02
0.01
0.05
0.06

0.00
0.15
0.10
0.01
0.00
0.01
0.00
0.02
0.01
0.05
0.06

0.09
0.00
0.01
0.01

0.11
0.00
0.03
0.03

0.11
0.00
0.03
0.03

Station 14 - 15
Station 11 - 15
Onshore subtotal

0.00
0.00
1.23

0.01
0.02
0.60

0.01
0.02
0.60

Station 15 - 16
Station 16 - 17

0.18
0.02

0.73
0.07

0.73
0.07

Station 17 - ocean
Offshore subtotal

3.56
3.76

3.47
4.27

2.88
3.68

Total

4.99

4.87

4.28
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Notes
Losses only attributed to desal
operation at tie in point.

crossover junction from west to
east channel

Transition to offshore 14 ft dia.
pipe

Offshore pipe 2130 ft
tower and manifold
Duck bill diffuser valves (3, 36"
valves by Tideflex) and 4.5 ft port
losses. Port open for 254 MGD
HBGS Only Operation

12 April 2017
To:

Patrick Crain, Poseidon Water

Ref. No.:

11110796

From:

Paul Hermann, Eduardo Pinzon

Tel:

949-585-5200

CC:

Subject:

1.

HBDP Outfall Summary

Introduction

Following a call on Thursday March 30, 2017 with the California State Lands Commission (CSLC), Poseidon
Water, GHD and Alden Research Laboratories (Alden), GHD understands that there was a follow up call
between the CSLC and Poseidon on April 6, 2017. The April 6, 2017 called resulted in additional questions
on the proposed desalination project in Huntington Beach (HBDP) on the evaluation of the estimated head
loss in the existing discharge system prior to and after the start of operations of the HBDP. Specifically,
CSLC requested the following:


Confirmation that the head loss estimates included both the offshore and the onshore
components of the discharge system.



A discussion on scenarios involving flows higher than 127 MGD which is the maximum flow that
will occur when the HBDP is brought into service.



Scope division and coordination between Alden and GHD; specifically whether the joint head loss
evaluation studies conducted by both parties were sufficient to determine that the proposed
modifications will not impact the existing discharge system.

2.

GHD’s Project Role

For the HBDP project, GHD acts as the Owner’s Engineer to Poseidon and provides technical assistance at
all stages of the project. This is similar to the role GHD played for Poseidon on the Carlsbad Desalination
Plant in which the following services were provided:

GHD



Engineering assistance for permitting,



Design review,



Construction supervision,



Technical support during commissioning; and
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Technical support related to operations/maintenance.

Regarding the head loss evaluation for the HBDP, Poseidon requested that GHD advise on how to evaluate
the suitability of the discharge facilities in the permitting phase prior to performing a physical inspection of the
discharge system. Subsequently, Poseidon has stated that the subject inspection would be performed by
their selected contractor once the permits are issued and the detailed design is initiated.” GHD
recommended the following:
1.

Retrieve and review existing inspection reports on the discharge system that have been performed
by the operator of the power generating station.

2.

Calculate the estimated head loss in the existing discharge system as it is currently configured, i.e.
with no diffuser; before the HBDP brine discharge is connected. GHD recommended that the
original design conditions be estimated by considering the maximum design flow for all four power
generating units as well as the estimated head loss for the existing plant configuration (two power
generating units operational and two power generating units operating in a synchronized condenser
mode.) This equates to flows of 514 MGD and 387 MGD respectively.

3.

Evaluate the estimated head loss in the discharge system after a diffuser is added to the discharge
line. The head loss estimate should include the entire discharge system - offshore components and
the onshore components up to the location where the brine from the HBDP would be introduced into
the discharge system. The maximum flow for this scenario is 127 MGD.

4.

Compare and provide final conclusions in relation to the estimated head loss in the discharge
system for both the original design parameters and the current configuration to the estimated head
loss in the discharge system after the installation of the diffuser at a flow of 127 MGD.
The intent of this item is to determine from the above stated analysis whether the proposed system
with the addition of the diffuser and reduced flows would cause greater stress on the discharge
system beyond what the system was designed to handle, its current capability, or otherwise.

3.

Findings Summary

Below is a summary of the finding:
1.

Poseidon provided inspection reports from the operator of the power generating station which
included written reports. GHD reviewed the reports and could not identify any significant
deficiencies in the existing discharge system.

2.

GHD evaluated the head loss in the discharge system for the current conditions – 254 MGD from
power generating units 1 and 2 and 133 MGD from power generating units 3 and 4 which are now
operated under a synchronized condenser mode, in addition to the original design condition (514
MGD). In performing the calculations, GHD considered the current condition of the pipe, in addition
to performing a sensitivity analysis using an increased friction factor coefficient assuming a worse
than expected pipe condition as a result of marine growth and pipe aging. This information was
detailed in a GHD Technical Memorandum to Poseidon dated March 20, 2017. As described in the
Technical Memorandum, the expected design head loss for the discharge system would have
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ranged from approximately 5.46 ft. to 5.83 ft. depending on what assumptions the original designers
made for roughness coefficient in the discharge system after some duration of plant operation.
Further, GHD calculated the head loss that the discharge system is experiencing now at its current
peak operation flow ranges from approximately 4.88 ft to 5.12 ft.
3.

For estimating the head loss after the addition of the diffuser, Poseidon elected to utilize Alden to
develop a conceptual design for the diffuser. Alden, which specializes in applied fluid dynamic
consulting, has the necessary expertise to evaluate various diffuser options to meet performance
requirements while minimizing head loss. Alden’s direction was to develop a diffuser capable of
performing over the full range of flows that would be expected during the operation of the HBDP, 25
MGD to 127 MGD. Another flow scenario analyzed is for the maximum flow that could be expected
in 2019, 254 MGD (after the synchronized condenser mode of operation is permanently discontinued
but before the first of the two power generating units is permanently decommissioned.) While the
HBDP would never operate in this interim period (254 MGD flow through the discharge system)
when the HBGS has two power generating units available to produce power, Alden evaluated this
scenario in the diffuser conceptual design. If the diffuser were designed to handle both the 127
MGD and the 254 MGD flows, the diffuser installation could be scheduled in 2019 (well before the
start of HBDP operation.) This option would allow Poseidon to de-link this critical task in the
desalination plant’s construction schedule from the HBGS’s decommissioning schedule resulting in
cost and schedule savings to Poseidon.
Alden determined that by introducing a center port (4.5 ft. diameter) into the diffuser, the head loss in
the discharge system with both power generating units in operation (254 MGD) would be similar
(negligible head loss difference) as the scenario when the center port is closed for the 127 MGD
scenario (maximum design flow with the HBDP is in operation).

At this stage of the design development, the results of Alden’s study are sufficient to conclude that the
diffuser concept proposed for the discharge system for the HBDP could be installed prior to the start of
operations of the HBDP without any appreciable change in the backpressure in the discharge system. This
was detailed in Alden’s Technical Memorandum dated March 31, 2017. No further backpressure evaluations
are necessary as the 254 MGD flow scenario would never occur when the HBDP is in operation and
because in terms of back pressure, 254 MGD with the port open is equivalent to 127 MGD with the port
closed.
GHD then advised Poseidon to request that Alden calculate the head loss for the entire discharge system
from the offshore diffuser to the location where the HBDP would introduce the brine into the existing system
for the maximum design flow of 127 MGD. As was detailed in Alden’s Technical Memorandum dated March
22, 2017, Alden calculated the head loss from the offshore diffuser to the location assumed for the
connection point of the brine discharge to the existing discharge system. Using the available as-built
drawings, Alden calculated the head loss from the connection point to the offshore diffuser to range from
4.09 ft. to 4.99 ft. Alden noted that improving the geometry at the connection point and splitting the flow
between the parallel 108 - inch diameter lines would help reduce head loss – options that would be
evaluated during the detained design phase. The head loss information was also required to begin the
preliminary design of the gravity flow brine line from the HBDP to the existing discharge system.
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4.

Conclusion

After the results of the Alden study were available, GHD compared the expected head loss in the discharge
system with the HBDP in operation compared to the expected original design parameters and the current
operating conditions of the discharge system. Based on the analysis performed by both GHD and Alden,
GHD believes that Poseidon can reasonably assume that the proposed duty for the discharge system during
HBDP operation is within the system’s capabilities based on its anticipated operation under normal operating
conditions.
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Technical Memorandum
To:

Mr. Patrick Crain and Ms. Josie McKinely, Poseidon

From: George Hecker and Greg Allen, Alden
Date: March 31, 2017
Re:

Diffuser Head for Co-located and Stand-alone Operation of the Poseidon Huntington
Beach Desalination Plant

At the request of Poseidon Water (Poseidon), Alden Research Laboratory, Inc. (Alden)
developed a conceptual design for an offshore brine discharge diffuser for the proposed
Huntington Beach Desalination Plant (HBDP). Poseidon requested that the design
accommodate the normal range of flows that would be discharged through the diffuser
including the maximum flow of 127 MGD. Poseidon also asked Alden to evaluate if the design
could incorporate the ability to handle a flow of 254 MGD which could occur when two power
generating units from the Huntington Beach Generating Station (HBGS) are in operation.
According to Poseidon, the decommissioning date of power generating units at the HBGS has
not been finalized and Poseidon would like the capability of installing the diffuser prior to the
permanent decommissioning of the two power generating units without impacting the HBGS
operations. Poseidon also stated it would not be operating the HBDP until after one of the
HBGS power generating units is permanently decommissioned.
In order to meet the design requirements requested by Poseidon, Alden developed a diffuser
design incorporating three flexible “duck-bill” type check valves and a single port on the top of
the diffuser. During the phase prior to the start of the HBDP, the single port would be open.
After the HBGS permanently decommissions one of the power generating units, the flow in the
discharge system would be reduced to a maximum of 127 MGD which would allow the single
port to be permanently closed. In developing the design of the diffuser, Alden optimized the
size of the single port so that the back pressure in the discharge system at a flow of 254 MGD
with the port open would approximate the back pressure in the system for a flow of 127 MGD
with the port closed.
This memorandum provides a summary of the back pressure performance for the proposed
offshore diffuser design for various discharge flow conditions for the scenario with the port
open (prior to the decommissioning the power generating units) and with the port closed (after
the decommissioning the power generating units). The proposed diffuser is presented in Figure
2 and consists of a capped discharge tower with three 36- inch Tideflex discharge check valves.
ALDEN Research Laboratory, Inc.
30 Shrewsbury Street, Holden, Massachusetts 01520-1843

Massachusetts | Colorado | Oregon | Washington
508-829-6000 • www.aldenlab.com

Technical Memorandum

A 4.5 ft. diameter port is located in the center of the capped discharge tower. The port would
be closed after at least one of the power generating units is decommissioned (i.e. flows through
the discharge system would be less than 127 MGD). The performance of the diffuser with and
without the center port open is shown on Figure 1 and Table 1. The total head on shore
represents the head loss of the discharge system from the start of the 14 ft diameter discharge
pipe on shore to the duck-bill diffuser offshore.

Table 1. Head at upstream tunnel entrance with and without 4.5 ft diameter center port
open (three 36 inch duck bill check valves on diffuser cap)

Closed Center Port
Flow (MGD)
127.0
116.5
73.0
62.5
40.0
25.0

Total head
Onshore (ft)
3.7
3.4
2.1
1.8
1.1
0.7

With Open 4.5 ft Center Port
Flow (MGD)
386
260
156
115
84
54
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Total head
Onshore (ft)
6.9
4.0
1.9
1.2
0.7
0.4

Technical Memorandum

Discharge Diffuser Performance
(3) 36-inch Tideflex Check Valves and 4.5 ft dia. Center
Port
8.0
7.0

Open Port
Closed Center Port

Onshore Head (ft)

6.0
5.0
4.0
3.0
2.0
1.0
0.0
0

50

100

150
200
250
Flow Rate (MGD)

300

350

400

Figure 1. Head at tunnel entrance on shore versus flow for discharge diffuser with and
without 4.5 ft diameter center port.
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Figure 2. Proposed diffuser design with three 36-inch duck-bill valves and a 4.5 ft dia. port.
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25 April 2017
To:

Patrick Crain, Poseidon Water

Ref. No.:

11110796-02

From:

Paul Hermann, Andrew Peek

Tel:

949-585-5200

CC:

Subject:

1.

HBDP Outfall – Salinity Comments

Introduction

The purpose of this Technical Memorandum is to advise on the possible effects of adding brine from the
proposed Huntington Beach Desalination Plant (HBDP) into the existing cooling water discharge pipeline at
the Huntington Beach Generating Station (HBGS). The existing discharge pipeline for the HBGS is a 14 ft.
diameter concrete pipe that was constructed in the early 1960’s.

2.

Comment

The introduction of brine to any concrete product would typically increase the rate of salt-related deterioration
mechanisms in the concrete such as chloride induced rebar corrosion and salt-scaling. However, as the
discharge pipe is continually submerged and is therefore not subjected to wet/dry conditions, the effects are
not as pronounced when compared to the same situation in tidal (wet/dry) areas. In addition, the discharge
pipeline was designed for service in seawater, which would have included provisions to mitigate chloride
induced rebar corrosion. It has been GHD’s experience that for various reasons related to cement chemistry
and manufacture, concrete structures from the era when this discharge pipeline was designed and
constructed often exhibit higher durability compared to their design life than structures built slightly later.
Recent assessment of the existing Encina Power Station outfall in Carlsbad, which was built at a similar time
to the HBGS and operates in a similar service environment, showed this to be the case.

3.

Conclusion

Poseidon has advised that it will contract with a licensed California structural or civil engineer to perform an
inspection of the existing outfall pipe to determine the condition of the existing pipeline prior to designing and
constructing the improvements and will therefore accommodate any relevant information into their design.
Further, they advised that they will perform periodic inspections during the operating period for integrity and
useful life updates. For this stage of the project, the initial condition assessment report is a suitable basis

GHD
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from which to estimate the project service life of the existing pipeline with the increased salinity in the
discharge. The periodic inspections would also provide the means to confirm that the service life estimates
remain valid throughout the operating period.
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CONSTRUCTION EMISSION SUMMARY
2 days total
Demolition (1st Day & Last Day)
Daily Emissions From Construction
pounds/day
MT/day
ROG
NOx
CO
SOx
PM10
PM2.5
CO2
Vessel Emissions
4.49
26.96
21.02
0.03
0.84
0.82
2.46 Large Day
Onshore Emissions
0.55
4.16
3.46
0.01
0.68
0.29
0.42
Total
5.04
31.12
24.48
0.04
1.52
1.11
2.88
3 days total
Demolition (3 Remaining Days)
Daily Emissions From Construction
pounds/day
MT/day
ROG
NOx
CO
SOx
PM10
PM2.5
CO2
Vessel Emissions
2.53
14.15
10.90
0.01
0.45
0.44
1.29 Small Day
Onshore Emissions
0.46
4.12
2.65
0.01
0.46
0.23
0.32
Total
2.99
18.27
13.55
0.02
0.91
0.67
1.61
Dredging (First Day)

Vessel Emissions
Onshore Emissions
Total
Dredging (3 Days)

Vessel Emissions
Onshore Emissions
Total
Dredging (Last Day)

Vessel Emissions
Onshore Emissions
Total

NOTES:
"Large Day" Includes:
Tug Boat (for Barge)
Crew Boat
"Small Day" Includes:
Work Boat
Crew Boat
"Screen Transport" Includes:
Work Boat

1 days total
Daily Emissions From Construction
pounds/day
MT/day
ROG
NOx
CO
SOx
PM10
PM2.5
CO2
4.49
26.96
21.02
0.03
0.84
0.82
2.46 Large Day
0.55
4.16
3.46
0.01
0.68
0.29
0.42
5.04
31.12
24.48
0.04
1.52
1.11
2.88
3 days total
Daily Emissions From Construction
pounds/day
MT/day
ROG
NOx
CO
SOx
PM10
PM2.5
CO2
2.53
14.15
10.90
0.01
0.45
0.44
1.29 Small Day
0.46
4.12
2.65
0.01
0.46
0.23
0.32
2.99
18.27
13.55
0.02
0.91
0.67
1.61
1 days total
Daily Emissions From Construction
pounds/day
MT/day
ROG
NOx
CO
SOx
PM10
PM2.5
CO2
4.49
26.96
21.02
0.03
0.84
0.82
2.46 Large Day
2.22
46.89
13.50
0.12
3.42
1.31
5.65
6.71
73.85
34.52
0.15
4.26
2.13
8.11

1 days total
Screens and Diffuser Installation (First Day)
Daily Emissions From Construction
pounds/day
MT/day
ROG
NOx
CO
SOx
PM10
PM2.5
CO2
Vessel Emissions
5.46
32.38
25.20
0.03
1.01
0.99
2.97 Large Day + Screen Transport
Onshore Emissions
1.21
11.41
7.77
0.03
1.58
0.67
1.23
Total
6.67
43.79
32.97
0.06
2.59
1.66
4.20
21 days total
Screens and Diffuser Installation (21 Days)
Daily Emissions From Construction
pounds/day
MT/day
ROG
NOx
CO
SOx
PM10
PM2.5
CO2
Vessel Emissions
2.53
14.15
10.90
0.01
0.45
0.44
1.29 Small Day
Onshore Emissions
0.69
5.55
4.24
0.01
0.81
0.36
0.51
Total
3.22
19.70
15.14
0.02
1.26
0.80
1.80
1 days total
Screens and Diffuser Installation (Last Day)
Daily Emissions From Construction
pounds/day
MT/day
ROG
NOx
CO
SOx
PM10
PM2.5
CO2
Vessel Emissions
4.49
26.96
21.02
0.03
0.84
0.82
2.46 Large Day
Onshore Emissions
0.87
5.67
5.88
0.02
1.26
0.48
0.71
Total
5.36
32.63
26.90
0.05
2.10
1.30
3.17

SUMMARY:

Vessel Emissions
Onshore Emissions
Total

Maximum Daily Emissions From Construction
pounds/day
MT/day
ROG
NOx
CO
SOx
PM10
PM2.5
CO2
4.49
26.96
21.02
0.03
0.84
0.82
2.46
2.22
46.89
13.50
0.12
3.42
1.31
5.65
6.71
73.85
34.52
0.15
4.26
2.13
8.11

Vessel Emissions
Onshore Emissions
Total

Total Annual Emissions From Construction
tons/year
MT/year
ROG
NOx
CO
SOx
PM10
PM2.5
CO2
0.05
0.27
0.21
0.00
0.01
0.01
50.16
0.01
0.11
0.07
0.00
0.01
0.01
21.48
0.06
0.38
0.28
0.00
0.02
0.01
71.64

ASSUMPTIONS

Vessel 1
Name
Vessel Type
Main Engine Power (hp)
Engine Power Range (Low)
Engine Power Range (High)
Main Engine Power (kW)
Number of Main Engines
Auxiliary Engine Power (hp)
Engine Power Range (Low)
Engine Power Range (High)
Auxiliary Engine Power (kW)
Number of Auxiliary Engines
Main Engine Load Factor
Auxiliary Engine Load Factor
Main Engine Model Year
Model Year Range (Low)
Model Year Range (High)
Main Engine Age
Main Engine Useful Life
Auxiliary Engine Model Year
Model Year Range (Low)
Model Year Range (High)
Auxiliary Engine Age
Auxiliary Engine Useful Life
Brake Specific Fuel Consumption (g/hp-h)
Operational Time (hours/day)
Work Days (days)
Operational Year

Vessel 2
Tug Boat
Tug Boats
750
501
750
559.275
1
100
51
120
74.57
1
0.5
0.31
2009
2009
2009
11
21
2009
2009
2009
11
23
184
3
1
2020

Emissions Factors
Vessel
Tug Boat
Crew Boat
Work Boat

Engines
Main
Auxiliary
Main
Auxiliary
Main
Auxiliary

Vessel 3

Name
Vessel Type
Main Engine Power (hp)
Engine Power Range (Low)
Engine Power Range (High)
Main Engine Power (kW)
Number of Main Engines
Auxiliary Engine Power (hp)
Engine Power Range (Low)
Engine Power Range (High)
Auxiliary Engine Power (kW)
Number of Auxiliary Engines
Main Engine Load Factor
Auxiliary Engine Load Factor
Main Engine Model Year
Model Year Range (Low)
Model Year Range (High)
Main Engine Age
Main Engine Useful Life
Auxiliary Engine Model Year
Model Year Range (Low)
Model Year Range (High)
Auxiliary Engine Age
Auxiliary Engine Useful Life
Brake Specific Fuel Consumption (g/hp-h)
Operational Time (hours/day)
Work Days (days)
Operational Year

g/kW-h

g/kW-h

g/hp-h

CO

SOx
PM10
0.00276
0.00276
0.00276
0.00276
0.00276
0.00276

Tug Boat
Work Boat Crew Boat
0.50
0.45
0.31
0.43

21
23

g/kW-h

g/kW-h
NOx

0.68
1.18
0.68
1.18
0.68
1.18

Tug Boat

Work Boat
Work Boats

g/kW-h

5.1
5.32
5.1
5.32
5.1
5.32

0.45
0.43

Engine Useful Life
Main
Auxiliary

Name
Vessel Type
Main Engine Power (hp)
Engine Power Range (Low)
Engine Power Range (High)
Main Engine Power (kW)
Number of Main Engines
Auxiliary Engine Power (hp)
Engine Power Range (Low)
Engine Power Range (High)
Auxiliary Engine Power (kW)
Number of Auxiliary Engines
Main Engine Load Factor
Auxiliary Engine Load Factor
Main Engine Model Year
Model Year Range (Low)
Model Year Range (High)
Main Engine Age
Main Engine Useful Life
Auxiliary Engine Model Year
Model Year Range (Low)
Model Year Range (High)
Auxiliary Engine Age
Auxiliary Engine Useful Life
Brake Specific Fuel Consumption (g/hp-h)
Operational Time (hours/day)
Work Days (days)
Operational Year

ROG

Engine Load Factor
Main
Auxiliary

Crew Boat
Crew and Supply
250
176
250
186.425
1
100
51
120
74.57
1
0.45
0.43
2009
2009
2009
11
22
2009
2009
2009
11
22
184
2
1
2020

Work Boat Crew Boat
17
23

22
22

3.73
3.73
3.73
3.73
3.73
3.73

250
176
250
186.425
1
100
51
120
74.57
1
0.45
0.43
2009
2009
2009
11
17
2009
2009
2009
11
23
184
3
1
2020
g/hp-h

PM2.5
0.15
0.22
0.15
0.22
0.15
0.22

CO2
0.147
0.2156
0.147
0.2156
0.147
0.2156

545.6
545.6
545.6
545.6
545.6
545.6

Engine Fuel Correction Factor
Vessel
Tug Boat
Crew Boat
Work Boat

Engines
Main
Auxiliary
Main
Auxiliary
Main
Auxiliary

ROG

NOx

Engines
Main
Auxiliary
Main
Auxiliary
Main
Auxiliary

ROG

Tug Boat

Crew Boat Work Boat

1
1
1
1
1
1

CO
0.948
0.948
0.948
0.948
0.948
0.948

SOx
1
1
1
1
1
1

PM10
1
1
1
1
1
1

PM2.5
0.8
0.8
0.8
0.8
0.8
0.8

CO2
0.8
0.8
0.8
0.8
0.8
0.8

1
1
1
1
1
1

Engine Deterioration Factor
Tug Boat
Crew Boat
Work Boat

Time to and from Port
Distance (nautical miles) a
Speed (knots) b
Time (hours)
Max. Daily Number of Trips to or from Port of
Long Beach

16.5
12
1.375

NOx
0.44
0.28
0.28
0.28
0.28
0.28

16.5
12
1.375

CO
0.21
0.14
0.14
0.14
0.14
0.14

SOx
0.25
0.16
0.16
0.16
0.16
0.16

PM10
1
1
1
1
1
1

Work Boat for Screen Transport
16.5
12
1.375

24
12
2

2
2
2
2
a. Distance for construction vessels based on route from Port of Long Beach to 0.5 miles offshore of desalination plant. Distance for screen
transport work boat based on 24 miles from edge of California Regulated Waters to Port of Long Beach
b. Conservatively assumed that the Port of Long Beach voluntary speed reduction program would apply as slowest speed.
SOURCE: CARB 2007a. Appendix B, Emissions Estimation Methodology for Commercial Harbor Craft Operating in California.

PM2.5
0.67
0.44
0.44
0.44
0.44
0.44

CO2
0.67
0.44
0.44
0.44
0.44
0.44

1
1
1
1
1
1

"LARGE DAY" EMISSIONS - TUG BOAT FOR BARGE + CREW BOAT
Maximum Daily Emissions From Construction Activities
MT/day
pounds/day
Vessel
Engines ROG
NOx
CO
SOx
PM10
PM2.5
CO2
Tug Boat Main
1.55
9.93
7.80
0.01
0.30
0.29
0.94
Auxiliary
0.20
0.82
0.61
0.00
0.03
0.03
0.06
Sub Total
1.75
10.75
8.42
0.01
0.33
0.33
0.99
Crew Boat Main
0.29
1.91
1.49
0.00
0.05
0.05
0.18
Auxiliary
0.19
0.76
0.57
0.00
0.03
0.03
0.05
Sub Total
0.48
2.68
2.06
0.00
0.08
0.08
0.24
Total
2.23
13.42
10.48
0.01
0.42
0.41
1.23

Maximum Daily Emissions From Daily Travel To/From Port
MT/day
pounds/day
Vessel
Engines ROG
NOx
CO
SOx
PM10
PM2.5
CO2
Tug Boat Main
1.42
9.10
7.15
0.01
0.27
0.27
0.86
Auxiliary
0.19
0.75
0.56
0.00
0.03
0.03
0.05
Sub Total
1.61
9.85
7.71
0.01
0.30
0.30
0.91
Crew Boat Main
0.39
2.63
2.05
0.00
0.07
0.07
0.25
Auxiliary
0.26
1.05
0.78
0.00
0.04
0.04
0.07
Sub Total
0.66
3.68
2.83
0.00
0.12
0.11
0.33
Total
2.26
13.53
10.55
0.01
0.42
0.41
1.23

"SMALL DAY" EMISSIONS - WORK BOAT + CREW BOAT
Maximum Daily Emissions From Construction Activities
MT/day
pounds/day
Vessel
Engines ROG
NOx
CO
SOx
PM10
PM2.5
CO2
0.45
2.93
2.28
0.00
0.09
0.08
0.30
Work Boat Main
Auxiliary
0.28
1.14
0.85
0.00
0.05
0.04
0.08
Sub Total
0.73
4.07
3.14
0.00
0.13
0.13
0.38
Crew Boat Main
0.29
1.91
1.49
0.00
0.05
0.05
0.18
Auxiliary
0.19
0.76
0.57
0.00
0.03
0.03
0.05
Sub Total
0.48
2.68
2.06
0.00
0.08
0.08
0.24
Total
1.21
6.74
5.20
0.01
0.22
0.21
0.62

Maximum Daily Emissions From Daily Travel To/From Port
MT/day
pounds/day
Vessel
Engines ROG
NOx
CO
SOx
PM10
PM2.5
CO2
Work Boat Main
0.41
2.68
2.09
0.00
0.08
0.08
0.28
Auxiliary
0.26
1.05
0.78
0.00
0.04
0.04
0.07
Sub Total
0.67
3.73
2.87
0.00
0.12
0.12
0.35
Crew Boat Main
0.39
2.63
2.05
0.00
0.07
0.07
0.25
Auxiliary
0.26
1.05
0.78
0.00
0.04
0.04
0.07
Sub Total
0.66
3.68
2.83
0.00
0.12
0.11
0.33
Total
1.32
7.41
5.71
0.01
0.24
0.23
0.67

TRAVELING SCREEN EMISSIONS - WORK BOAT
Maximum Daily Emissions From Daily Travel To/From Port
pounds/day
Vessel
Engines
Work Boat Main
Auxiliary
Sub Total

ROG

NOx
0.59
0.38
0.97

CO
3.90
1.52
5.42

MT/day

SOx
3.05
1.14
4.18

0.00
0.00
0.01

PM10
PM2.5
CO2
0.11
0.11
0.40
0.06
0.06
0.10
0.17
0.17
0.51
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HB Desal - Demo (1st and Last Day) - South Coast AQMD Air District, Summer

HB Desal - Demo (1st and Last Day)
South Coast AQMD Air District, Summer

1.0 Project Characteristics
1.1 Land Usage
Land Uses

Size

Metric

Lot Acreage

Floor Surface Area

Population

User Defined Industrial

1.00

User Defined Unit

0.00

0.00

0

1.2 Other Project Characteristics
Urbanization

Urban

Climate Zone

8

Utility Company

Southern California Edison

CO2 Intensity
(lb/MWhr)

592.74

Wind Speed (m/s)

2.2

CH4 Intensity
(lb/MWhr)

0.029

Precipitation Freq (Days)

31

Operational Year

2021

N2O Intensity
(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data
Land Use - Off shore construction of intake wedgewire screens and discharge diffuser
Construction Phase - First and Last Days of Demolition
Off-road Equipment - Crane on barge - assumed to operate 6 hours per day. Underwater rivet busters and diamond saws assumed to be electrically
powered. Harborcraft emissions modeled outside of CalEEMod
Trips and VMT - 46 one-way worker trips (23 round trips assuming each worker would drive own vehicle)
Table Name

Column Name

Default Value

New Value

tblConstructionPhase

NumDays

0.00

1.00

tblOffRoadEquipment

OffRoadEquipmentType

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

0.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

0.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

0.00

Cranes
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tblOffRoadEquipment

PhaseName

Demolition

tblProjectCharacteristics

CO2IntensityFactor

702.44

592.74

tblProjectCharacteristics

OperationalYear

2018

2021

tblTripsAndVMT

WorkerTripNumber

10.00

46.00

2.0 Emissions Summary
2.1 Overall Construction (Maximum Daily Emission)
Unmitigated Construction
ROG

NOx

CO

SO2

Fugitive
PM10

Year

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

2020

0.5459

4.1571

3.4567

9.5900e003

0.5142

0.1695

0.6837

0.1364

0.1560

0.2923

0.0000

942.7785

942.7785

0.1498

0.0000

946.5232

Maximum

0.5459

4.1571

3.4567

9.5900e003

0.5142

0.1695

0.6837

0.1364

0.1560

0.2923

0.0000

942.7785

942.7785

0.1498

0.0000

946.5232

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Mitigated Construction
ROG

NOx

Year

Bio- CO2 NBio- CO2 Total CO2

lb/day

lb/day

2020

0.5459

4.1571

3.4567

9.5900e003

0.5142

0.1695

0.6837

0.1364

0.1560

0.2923

0.0000

942.7785

942.7785

0.1498

0.0000

946.5232

Maximum

0.5459

4.1571

3.4567

9.5900e003

0.5142

0.1695

0.6837

0.1364

0.1560

0.2923

0.0000

942.7785

942.7785

0.1498

0.0000

946.5232

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N20

CO2e

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Percent
Reduction
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Bio- CO2 NBio-CO2 Total CO2

0.00

0.00

0.00

3.0 Construction Detail
Construction Phase
Phase
Number
1

Phase Name

Phase Type

Demolition

Start Date

Demolition

End Date

7/1/2020

Num Days Num Days
Week

7/1/2020

5

Phase Description

1

Acres of Grading (Site Preparation Phase): 0
Acres of Grading (Grading Phase): 0
Acres of Paving: 0
Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0
OffRoad Equipment
Phase Name

Offroad Equipment Type

Amount

Usage Hours

Horse Power

Load Factor

Demolition

Cranes

1

6.00

231

0.29

Demolition

Concrete/Industrial Saws

0

8.00

81

0.73

Demolition

Rubber Tired Dozers

0

1.00

247

0.40

Demolition

Tractors/Loaders/Backhoes

0

6.00

97

0.37

Worker Vehicle
Class

Vendor
Vehicle
Class
HDT_Mix

Trips and VMT
Phase Name

Offroad Equipment Worker Trip
Count
Number

Demolition

4

Vendor Trip Hauling Trip Worker Trip
Number
Number
Length

46.00

0.00

0.00

Vendor Trip Hauling Trip
Length
Length

14.70

6.90

20.00 LD_Mix

Hauling
Vehicle
Class
HHDT

3.1 Mitigation Measures Construction

3.2 Demolition - 2020
Unmitigated Construction On-Site

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total
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Bio- CO2 NBio- CO2 Total CO2

CH4

N2O

CO2e

Category

lb/day

lb/day

Off-Road

0.3378

4.0172

1.5761

4.3000e003

0.1656

0.1656

0.1524

0.1524

416.3465

416.3465

0.1347

419.7128

Total

0.3378

4.0172

1.5761

4.3000e003

0.1656

0.1656

0.1524

0.1524

416.3465

416.3465

0.1347

419.7128

Exhaust
PM10

PM10
Total

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Fugitive
PM2.5

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.2081

0.1399

1.8806

5.2900e003

0.5142

3.9000e003

0.5181

0.1364

3.5900e003

0.1400

526.4320

526.4320

0.0151

526.8104

Total

0.2081

0.1399

1.8806

5.2900e003

0.5142

3.9000e003

0.5181

0.1364

3.5900e003

0.1400

526.4320

526.4320

0.0151

526.8104

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

Mitigated Construction On-Site

ROG

NOx

CO

Category

lb/day

CH4

N2O

CO2e

lb/day

Off-Road

0.3378

4.0172

1.5761

4.3000e003

0.1656

0.1656

0.1524

0.1524

0.0000

416.3465

416.3465

0.1347

419.7128

Total

0.3378

4.0172

1.5761

4.3000e003

0.1656

0.1656

0.1524

0.1524

0.0000

416.3465

416.3465

0.1347

419.7128
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Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.2081

0.1399

1.8806

5.2900e003

0.5142

3.9000e003

0.5181

0.1364

3.5900e003

0.1400

526.4320

526.4320

0.0151

526.8104

Total

0.2081

0.1399

1.8806

5.2900e003

0.5142

3.9000e003

0.5181

0.1364

3.5900e003

0.1400

526.4320

526.4320

0.0151

526.8104
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HB Desal - Demo (1st and Last Day)
South Coast AQMD Air District, Annual

1.0 Project Characteristics
1.1 Land Usage
Land Uses

Size

Metric

Lot Acreage

Floor Surface Area

Population

User Defined Industrial

1.00

User Defined Unit

0.00

0.00

0

1.2 Other Project Characteristics
Urbanization

Urban

Climate Zone

8

Utility Company

Southern California Edison

CO2 Intensity
(lb/MWhr)

592.74

Wind Speed (m/s)

2.2

CH4 Intensity
(lb/MWhr)

0.029

Precipitation Freq (Days)

31

Operational Year

2021

N2O Intensity
(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data
Land Use - Off shore construction of intake wedgewire screens and discharge diffuser
Construction Phase - First and Last Days of Demolition
Off-road Equipment - Crane on barge - assumed to operate 6 hours per day. Underwater rivet busters and diamond saws assumed to be electrically
powered. Harborcraft emissions modeled outside of CalEEMod
Trips and VMT - 46 one-way worker trips (23 round trips assuming each worker would drive own vehicle)
Table Name

Column Name

Default Value

New Value

tblConstructionPhase

NumDays

0.00

1.00

tblOffRoadEquipment

OffRoadEquipmentType

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

0.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

0.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

0.00

Cranes
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tblOffRoadEquipment

PhaseName

Demolition

tblProjectCharacteristics

CO2IntensityFactor

702.44

592.74

tblProjectCharacteristics

OperationalYear

2018

2021

tblTripsAndVMT

WorkerTripNumber

10.00

46.00

2.0 Emissions Summary
2.1 Overall Construction
Unmitigated Construction
ROG

NOx

CO

SO2

Fugitive
PM10

Year

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

2020

2.7000e004

2.0900e003

1.6600e003

0.0000

2.5000e004

8.0000e005

3.4000e004

7.0000e005

8.0000e005

1.4000e004

0.0000

0.4160

0.4160

7.0000e005

0.0000

0.4177

Maximum

2.7000e004

2.0900e003

1.6600e003

0.0000

2.5000e004

8.0000e005

3.4000e004

7.0000e005

8.0000e005

1.4000e004

0.0000

0.4160

0.4160

7.0000e005

0.0000

0.4177

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Mitigated Construction
ROG

NOx

Year

Bio- CO2 NBio- CO2 Total CO2

tons/yr

MT/yr

2020

2.7000e004

2.0900e003

1.6600e003

0.0000

2.5000e004

8.0000e005

3.4000e004

7.0000e005

8.0000e005

1.4000e004

0.0000

0.4160

0.4160

7.0000e005

0.0000

0.4177

Maximum

2.7000e004

2.0900e003

1.6600e003

0.0000

2.5000e004

8.0000e005

3.4000e004

7.0000e005

8.0000e005

1.4000e004

0.0000

0.4160

0.4160

7.0000e005

0.0000

0.4177

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N20

CO2e

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Percent
Reduction
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Bio- CO2 NBio-CO2 Total CO2

0.00

0.00

0.00

3.0 Construction Detail
Construction Phase
Phase
Number
1

Phase Name

Phase Type

Demolition

Start Date

Demolition

End Date

7/1/2020

Num Days Num Days
Week

7/1/2020

5

Phase Description

1

Acres of Grading (Site Preparation Phase): 0
Acres of Grading (Grading Phase): 0
Acres of Paving: 0
Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0
OffRoad Equipment
Phase Name

Offroad Equipment Type

Amount

Usage Hours

Horse Power

Load Factor

Demolition

Cranes

1

6.00

231

0.29

Demolition

Concrete/Industrial Saws

0

8.00

81

0.73

Demolition

Rubber Tired Dozers

0

1.00

247

0.40

Demolition

Tractors/Loaders/Backhoes

0

6.00

97

0.37

Worker Vehicle
Class

Vendor
Vehicle
Class
HDT_Mix

Trips and VMT
Phase Name

Offroad Equipment Worker Trip
Count
Number

Demolition

4

Vendor Trip Hauling Trip Worker Trip
Number
Number
Length

46.00

0.00

0.00

Vendor Trip Hauling Trip
Length
Length

14.70

6.90

20.00 LD_Mix

Hauling
Vehicle
Class
HHDT

3.1 Mitigation Measures Construction

3.2 Demolition - 2020
Unmitigated Construction On-Site

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total
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Bio- CO2 NBio- CO2 Total CO2

CH4

N2O

CO2e

Category

tons/yr

MT/yr

Off-Road

1.7000e004

2.0100e003

7.9000e004

0.0000

8.0000e005

8.0000e005

8.0000e005

8.0000e005

0.0000

0.1889

0.1889

6.0000e005

0.0000

0.1904

Total

1.7000e004

2.0100e003

7.9000e004

0.0000

8.0000e005

8.0000e005

8.0000e005

8.0000e005

0.0000

0.1889

0.1889

6.0000e005

0.0000

0.1904

Exhaust
PM10

PM10
Total

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Fugitive
PM2.5

Bio- CO2 NBio- CO2 Total CO2

tons/yr

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

1.0000e004

8.0000e005

8.7000e004

0.0000

2.5000e004

0.0000

2.5000e004

7.0000e005

0.0000

7.0000e005

0.0000

0.2272

0.2272

1.0000e005

0.0000

0.2273

Total

1.0000e004

8.0000e005

8.7000e004

0.0000

2.5000e004

0.0000

2.5000e004

7.0000e005

0.0000

7.0000e005

0.0000

0.2272

0.2272

1.0000e005

0.0000

0.2273

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Mitigated Construction On-Site

ROG

NOx

CO

Category

Bio- CO2 NBio- CO2 Total CO2

tons/yr

MT/yr

Off-Road

1.7000e004

2.0100e003

7.9000e004

0.0000

8.0000e005

8.0000e005

8.0000e005

8.0000e005

0.0000

0.1889

0.1889

6.0000e005

0.0000

0.1904

Total

1.7000e004

2.0100e003

7.9000e004

0.0000

8.0000e005

8.0000e005

8.0000e005

8.0000e005

0.0000

0.1889

0.1889

6.0000e005

0.0000

0.1904

Page 4 of 5

Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

1.0000e004

8.0000e005

8.7000e004

0.0000

2.5000e004

0.0000

2.5000e004

7.0000e005

0.0000

7.0000e005

0.0000

0.2272

0.2272

1.0000e005

0.0000

0.2273

Total

1.0000e004

8.0000e005

8.7000e004

0.0000

2.5000e004

0.0000

2.5000e004

7.0000e005

0.0000

7.0000e005

0.0000

0.2272

0.2272

1.0000e005

0.0000

0.2273
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HB Desal - Demo (Other Days) - South Coast AQMD Air District, Summer

HB Desal - Demo (Other Days)
South Coast AQMD Air District, Summer

1.0 Project Characteristics
1.1 Land Usage
Land Uses

Size

Metric

Lot Acreage

Floor Surface Area

Population

User Defined Industrial

1.00

User Defined Unit

0.00

0.00

0

1.2 Other Project Characteristics
Urbanization

Urban

Climate Zone

8

Utility Company

Southern California Edison

CO2 Intensity
(lb/MWhr)

592.74

Wind Speed (m/s)

2.2

CH4 Intensity
(lb/MWhr)

0.029

Precipitation Freq (Days)

31

Operational Year

2021

N2O Intensity
(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data

Land Use - Off shore construction of intake wedgewire screens and discharge diffuser
Construction Phase - Remaining days of Demolition
Off-road Equipment - Crane on barge - assumed to operate 6 hours per day. Underwater rivet busters and diamond saws assumed to be electrically
powered. Harborcraft emissions modeled outside of CalEEMod
Trips and VMT - 26 one-way worker trips (13 round trips assuming each worker would drive own vehicle)
Table Name

Column Name

Default Value

New Value

tblConstructionPhase

NumDays

0.00

1.00

tblOffRoadEquipment

OffRoadEquipmentType

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

0.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

0.00

Cranes
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tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

0.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

0.00

1.00

tblOffRoadEquipment

PhaseName

tblProjectCharacteristics

CO2IntensityFactor

702.44

592.74

tblProjectCharacteristics

OperationalYear

2018

2021

tblTripsAndVMT

WorkerTripNumber

10.00

26.00

Demolition

2.0 Emissions Summary
2.1 Overall Construction (Maximum Daily Emission)
Unmitigated Construction
ROG

NOx

CO

SO2

Fugitive
PM10

Year

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

2020

0.4577

4.1227

2.6495

7.3200e003

0.2906

0.1689

0.4595

0.0771

0.1554

0.2325

0.0000

716.6408

716.6408

0.1441

0.0000

720.2432

Maximum

0.4577

4.1227

2.6495

7.3200e003

0.2906

0.1689

0.4595

0.0771

0.1554

0.2325

0.0000

716.6408

716.6408

0.1441

0.0000

720.2432

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Mitigated Construction
ROG

NOx

Year

Bio- CO2 NBio- CO2 Total CO2

lb/day

lb/day

2020

0.4577

4.1227

2.6495

7.3200e003

0.2906

0.1689

0.4595

0.0771

0.1554

0.2325

0.0000

716.6408

716.6408

0.1441

0.0000

720.2432

Maximum

0.4577

4.1227

2.6495

7.3200e003

0.2906

0.1689

0.4595

0.0771

0.1554

0.2325

0.0000

716.6408

716.6408

0.1441

0.0000

720.2432

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N20

CO2e

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Percent
Reduction
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Bio- CO2 NBio-CO2 Total CO2

0.00

0.00

0.00

3.0 Construction Detail
Construction Phase
Phase
Number
1

Phase Name

Phase Type

Demolition

Start Date

Demolition

7/2/2020

End Date

Num Days Num Days
Week

7/2/2020

5

Phase Description

1

Acres of Grading (Site Preparation Phase): 0
Acres of Grading (Grading Phase): 0
Acres of Paving: 0
Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0
OffRoad Equipment
Phase Name

Offroad Equipment Type

Amount

Usage Hours

Horse Power

Load Factor

Demolition

Cranes

1

6.00

231

0.29

Demolition

Concrete/Industrial Saws

0

8.00

81

0.73

Demolition

Rubber Tired Dozers

0

1.00

247

0.40

Demolition

Tractors/Loaders/Backhoes

0

6.00

97

0.37

Worker Vehicle
Class

Vendor
Vehicle
Class
HDT_Mix

Trips and VMT
Phase Name

Offroad Equipment Worker Trip
Count
Number

Demolition

4

26.00

Vendor Trip Hauling Trip Worker Trip
Number
Number
Length
0.00

0.00

14.70

Vendor Trip Hauling Trip
Length
Length
6.90

3.1 Mitigation Measures Construction

3.2 Demolition - 2020
Unmitigated Construction On-Site
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20.00 LD_Mix

Hauling
Vehicle
Class
HHDT

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Off-Road

0.3401

4.0437

1.5865

4.3300e003

0.1667

0.1667

0.1534

0.1534

419.0922

419.0922

0.1355

422.4808

Total

0.3401

4.0437

1.5865

4.3300e003

0.1667

0.1667

0.1534

0.1534

419.0922

419.0922

0.1355

422.4808

Exhaust
PM10

PM10
Total

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Fugitive
PM2.5

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.1176

0.0791

1.0629

2.9900e003

0.2906

2.2000e003

0.2928

0.0771

2.0300e003

0.0791

297.5485

297.5485

8.5500e003

297.7624

Total

0.1176

0.0791

1.0629

2.9900e003

0.2906

2.2000e003

0.2928

0.0771

2.0300e003

0.0791

297.5485

297.5485

8.5500e003

297.7624

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

Mitigated Construction On-Site

ROG

NOx

CO

Category

lb/day

CH4

N2O

CO2e

lb/day

Off-Road

0.3401

4.0437

1.5865

4.3300e003

0.1667

0.1667

0.1534

0.1534

0.0000

419.0922

419.0922

0.1355

422.4808

Total

0.3401

4.0437

1.5865

4.3300e003

0.1667

0.1667

0.1534

0.1534

0.0000

419.0922

419.0922

0.1355

422.4808

Page 4 of 5

Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.1176

0.0791

1.0629

2.9900e003

0.2906

2.2000e003

0.2928

0.0771

2.0300e003

0.0791

297.5485

297.5485

8.5500e003

297.7624

Total

0.1176

0.0791

1.0629

2.9900e003

0.2906

2.2000e003

0.2928

0.0771

2.0300e003

0.0791

297.5485

297.5485

8.5500e003

297.7624
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HB Desal - Demo (Other Days)
South Coast AQMD Air District, Annual

1.0 Project Characteristics
1.1 Land Usage
Land Uses

Size

Metric

Lot Acreage

Floor Surface Area

Population

User Defined Industrial

1.00

User Defined Unit

0.00

0.00

0

1.2 Other Project Characteristics
Urbanization

Urban

Climate Zone

8

Utility Company

Southern California Edison

CO2 Intensity
(lb/MWhr)

592.74

Wind Speed (m/s)

2.2

CH4 Intensity
(lb/MWhr)

0.029

Precipitation Freq (Days)

31

Operational Year

2021

N2O Intensity
(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data
Land Use - Off shore construction of intake wedgewire screens and discharge diffuser
Construction Phase - Remaining days of Demolition
Off-road Equipment - Crane on barge - assumed to operate 6 hours per day. Underwater rivet busters and diamond saws assumed to be electrically
powered. Harborcraft emissions modeled outside of CalEEMod
Trips and VMT - 26 one-way worker trips (13 round trips assuming each worker would drive own vehicle)
Table Name

Column Name

Default Value

New Value

tblConstructionPhase

NumDays

0.00

1.00

tblOffRoadEquipment

OffRoadEquipmentType

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

0.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

0.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

0.00

Cranes
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tblOffRoadEquipment

OffRoadEquipmentUnitAmount

0.00

1.00

tblOffRoadEquipment

PhaseName

tblProjectCharacteristics

CO2IntensityFactor

702.44

592.74

tblProjectCharacteristics

OperationalYear

2018

2021

tblTripsAndVMT

WorkerTripNumber

10.00

26.00

Demolition

2.0 Emissions Summary
2.1 Overall Construction
Unmitigated Construction
ROG

NOx

CO

SO2

Fugitive
PM10

Year

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

2020

2.3000e004

2.0700e003

1.2900e003

0.0000

1.4000e004

8.0000e005

2.3000e004

4.0000e005

8.0000e005

1.2000e004

0.0000

0.3185

0.3185

7.0000e005

0.0000

0.3201

Maximum

2.3000e004

2.0700e003

1.2900e003

0.0000

1.4000e004

8.0000e005

2.3000e004

4.0000e005

8.0000e005

1.2000e004

0.0000

0.3185

0.3185

7.0000e005

0.0000

0.3201

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Mitigated Construction
ROG

NOx

Year

Bio- CO2 NBio- CO2 Total CO2

tons/yr

MT/yr

2020

2.3000e004

2.0700e003

1.2900e003

0.0000

1.4000e004

8.0000e005

2.3000e004

4.0000e005

8.0000e005

1.2000e004

0.0000

0.3185

0.3185

7.0000e005

0.0000

0.3201

Maximum

2.3000e004

2.0700e003

1.2900e003

0.0000

1.4000e004

8.0000e005

2.3000e004

4.0000e005

8.0000e005

1.2000e004

0.0000

0.3185

0.3185

7.0000e005

0.0000

0.3201

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N20

CO2e

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Percent
Reduction
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Bio- CO2 NBio-CO2 Total CO2

0.00

0.00

0.00

3.0 Construction Detail
Construction Phase
Phase
Number
1

Phase Name

Phase Type

Demolition

Start Date

Demolition

End Date

7/2/2020

Num Days Num Days
Week

7/2/2020

5

Phase Description

1

Acres of Grading (Site Preparation Phase): 0
Acres of Grading (Grading Phase): 0
Acres of Paving: 0
Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0
OffRoad Equipment
Phase Name

Offroad Equipment Type

Amount

Usage Hours

Horse Power

Load Factor

Demolition

Cranes

1

6.00

231

0.29

Demolition

Concrete/Industrial Saws

0

8.00

81

0.73

Demolition

Rubber Tired Dozers

0

1.00

247

0.40

Demolition

Tractors/Loaders/Backhoes

0

6.00

97

0.37

Worker Vehicle
Class

Vendor
Vehicle
Class
HDT_Mix

Trips and VMT
Phase Name

Offroad Equipment Worker Trip
Count
Number

Demolition

4

Vendor Trip Hauling Trip Worker Trip
Number
Number
Length

26.00

0.00

0.00

Vendor Trip Hauling Trip
Length
Length

14.70

6.90

20.00 LD_Mix

Hauling
Vehicle
Class
HHDT

3.1 Mitigation Measures Construction

3.2 Demolition - 2020
Unmitigated Construction On-Site

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total
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Bio- CO2 NBio- CO2 Total CO2

CH4

N2O

CO2e

Category

tons/yr

MT/yr

Off-Road

1.7000e004

2.0200e003

7.9000e004

0.0000

8.0000e005

8.0000e005

8.0000e005

8.0000e005

0.0000

0.1901

0.1901

6.0000e005

0.0000

0.1916

Total

1.7000e004

2.0200e003

7.9000e004

0.0000

8.0000e005

8.0000e005

8.0000e005

8.0000e005

0.0000

0.1901

0.1901

6.0000e005

0.0000

0.1916

Exhaust
PM10

PM10
Total

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Fugitive
PM2.5

Bio- CO2 NBio- CO2 Total CO2

tons/yr

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

6.0000e005

4.0000e005

4.9000e004

0.0000

1.4000e004

0.0000

1.4000e004

4.0000e005

0.0000

4.0000e005

0.0000

0.1284

0.1284

0.0000

0.0000

0.1285

Total

6.0000e005

4.0000e005

4.9000e004

0.0000

1.4000e004

0.0000

1.4000e004

4.0000e005

0.0000

4.0000e005

0.0000

0.1284

0.1284

0.0000

0.0000

0.1285

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Mitigated Construction On-Site

ROG

NOx

CO

Category

Bio- CO2 NBio- CO2 Total CO2

tons/yr

MT/yr

Off-Road

1.7000e004

2.0200e003

7.9000e004

0.0000

8.0000e005

8.0000e005

8.0000e005

8.0000e005

0.0000

0.1901

0.1901

6.0000e005

0.0000

0.1916

Total

1.7000e004

2.0200e003

7.9000e004

0.0000

8.0000e005

8.0000e005

8.0000e005

8.0000e005

0.0000

0.1901

0.1901

6.0000e005

0.0000

0.1916
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Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

6.0000e005

4.0000e005

4.9000e004

0.0000

1.4000e004

0.0000

1.4000e004

4.0000e005

0.0000

4.0000e005

0.0000

0.1284

0.1284

0.0000

0.0000

0.1285

Total

6.0000e005

4.0000e005

4.9000e004

0.0000

1.4000e004

0.0000

1.4000e004

4.0000e005

0.0000

4.0000e005

0.0000

0.1284

0.1284

0.0000

0.0000

0.1285
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CalEEMod Version: CalEEMod.2016.3.1

Date: 2/15/2017 8:01 PM

HB Desal - Dredge (1st Day) - South Coast AQMD Air District, Summer

HB Desal - Dredge (1st Day)
South Coast AQMD Air District, Summer

1.0 Project Characteristics
1.1 Land Usage
Land Uses

Size

Metric

Lot Acreage

Floor Surface Area

Population

User Defined Industrial

1.00

User Defined Unit

0.00

0.00

0

1.2 Other Project Characteristics
Urbanization

Urban

Climate Zone

8

Utility Company

Southern California Edison

CO2 Intensity
(lb/MWhr)

592.74

Wind Speed (m/s)

2.2

CH4 Intensity
(lb/MWhr)

0.029

Precipitation Freq (Days)

31

Operational Year

2021

N2O Intensity
(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data
Land Use - Off shore construction of intake wedgewire screens and discharge diffuser
Construction Phase - First day of dredging
Off-road Equipment - Crane on barge - assumed to operate 6 hours per day. Harborcraft emissions modeled outside of CalEEMod
Grading - No soils export assumed until last day of dredging
Trips and VMT - 46 one-way worker trips (23 round trips assuming each worker would drive own vehicle)
Table Name

Column Name

Default Value

New Value

tblConstructionPhase

NumDays

0.00

1.00

tblOffRoadEquipment

LoadFactor

0.29

0.29

tblOffRoadEquipment

OffRoadEquipmentType

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

Cranes
1.00
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0.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

0.00

tblProjectCharacteristics

CO2IntensityFactor

702.44

592.74

tblProjectCharacteristics

OperationalYear

2018

2021

tblTripsAndVMT

WorkerTripNumber

3.00

46.00

2.0 Emissions Summary
2.1 Overall Construction (Maximum Daily Emission)
Unmitigated Construction
ROG

NOx

CO

SO2

Fugitive
PM10

Year

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

2020

0.5459

4.1571

3.4567

9.5900e003

0.5142

0.1695

0.6837

0.1364

0.1560

0.2923

0.0000

942.7785

942.7785

0.1498

0.0000

946.5232

Maximum

0.5459

4.1571

3.4567

9.5900e003

0.5142

0.1695

0.6837

0.1364

0.1560

0.2923

0.0000

942.7785

942.7785

0.1498

0.0000

946.5232

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Mitigated Construction
ROG

NOx

Year

Bio- CO2 NBio- CO2 Total CO2

lb/day

lb/day

2020

0.5459

4.1571

3.4567

9.5900e003

0.5142

0.1695

0.6837

0.1364

0.1560

0.2923

0.0000

942.7785

942.7785

0.1498

0.0000

946.5232

Maximum

0.5459

4.1571

3.4567

9.5900e003

0.5142

0.1695

0.6837

0.1364

0.1560

0.2923

0.0000

942.7785

942.7785

0.1498

0.0000

946.5232

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N20

CO2e

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Percent
Reduction
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Bio- CO2 NBio-CO2 Total CO2

0.00

0.00

0.00

3.0 Construction Detail
Construction Phase
Phase
Number
1

Phase Name

Phase Type

Site Preparation

Start Date

Site Preparation

End Date

7/8/2020

Num Days Num Days
Week

7/8/2020

5

Phase Description

1 Dredging

Acres of Grading (Site Preparation Phase): 0
Acres of Grading (Grading Phase): 0
Acres of Paving: 0
Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0
OffRoad Equipment
Phase Name

Offroad Equipment Type

Amount

Usage Hours

Horse Power

Load Factor

Site Preparation

Cranes

1

6.00

231

0.29

Site Preparation

Graders

0

8.00

187

0.41

Site Preparation

Tractors/Loaders/Backhoes

0

8.00

97

0.37

Worker Vehicle
Class

Vendor
Vehicle
Class
HDT_Mix

Trips and VMT
Phase Name

Offroad Equipment Worker Trip
Count
Number

Site Preparation

1

Vendor Trip Hauling Trip Worker Trip
Number
Number
Length

46.00

0.00

0.00

Vendor Trip Hauling Trip
Length
Length

14.70

6.90

20.00 LD_Mix

Hauling
Vehicle
Class
HHDT

3.1 Mitigation Measures Construction

3.2 Site Preparation - 2020
Unmitigated Construction On-Site

ROG

Category

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

lb/day

Bio- CO2 NBio- CO2 Total CO2

lb/day
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CH4

N2O

CO2e

Fugitive Dust

0.0000

0.0000

0.0000

0.1656

0.1656

0.0000

0.0000

0.0000

0.0000

0.1524

0.1524

416.3465

416.3465

0.1347

419.7128

416.3465

0.1347

419.7128

Off-Road

0.3378

4.0172

1.5761

4.3000e003

Total

0.3378

4.0172

1.5761

4.3000e003

0.0000

0.1656

0.1656

0.0000

0.1524

0.1524

416.3465

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

0.0000

Unmitigated Construction Off-Site

ROG

NOx

CO

Category

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.2081

0.1399

1.8806

5.2900e003

0.5142

3.9000e003

0.5181

0.1364

3.5900e003

0.1400

526.4320

526.4320

0.0151

526.8104

Total

0.2081

0.1399

1.8806

5.2900e003

0.5142

3.9000e003

0.5181

0.1364

3.5900e003

0.1400

526.4320

526.4320

0.0151

526.8104

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

Mitigated Construction On-Site

ROG

NOx

CO

Category

lb/day

Fugitive Dust

0.0000

Off-Road

0.3378

4.0172

1.5761

4.3000e003

Total

0.3378

4.0172

1.5761

4.3000e003

0.0000

CH4

N2O

CO2e

lb/day

0.0000

0.0000

0.1656

0.1656

0.1656

0.1656

0.0000

0.0000

0.0000

0.0000

0.1524

0.1524

0.0000

416.3465

416.3465

0.1347

419.7128

0.1524

0.1524

0.0000

416.3465

416.3465

0.1347

419.7128
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0.0000

0.0000

Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.2081

0.1399

1.8806

5.2900e003

0.5142

3.9000e003

0.5181

0.1364

3.5900e003

0.1400

526.4320

526.4320

0.0151

526.8104

Total

0.2081

0.1399

1.8806

5.2900e003

0.5142

3.9000e003

0.5181

0.1364

3.5900e003

0.1400

526.4320

526.4320

0.0151

526.8104
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HB Desal - Dredge (1st Day) - South Coast AQMD Air District, Annual

HB Desal - Dredge (1st Day)
South Coast AQMD Air District, Annual

1.0 Project Characteristics
1.1 Land Usage
Land Uses

Size

Metric

Lot Acreage

Floor Surface Area

Population

User Defined Industrial

1.00

User Defined Unit

0.00

0.00

0

1.2 Other Project Characteristics
Urbanization

Urban

Climate Zone

8

Utility Company

Southern California Edison

CO2 Intensity
(lb/MWhr)

592.74

Wind Speed (m/s)

2.2

CH4 Intensity
(lb/MWhr)

0.029

Precipitation Freq (Days)

31

Operational Year

2021

N2O Intensity
(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data
Land Use - Off shore construction of intake wedgewire screens and discharge diffuser
Construction Phase - First day of dredging
Off-road Equipment - Crane on barge - assumed to operate 6 hours per day. Harborcraft emissions modeled outside of CalEEMod
Grading - No soils export assumed until last day of dredging
Trips and VMT - 46 one-way worker trips (23 round trips assuming each worker would drive own vehicle)
Table Name

Column Name

Default Value

New Value

tblConstructionPhase

NumDays

0.00

1.00

tblLandUse

LotAcreage

0.00

1.0000e-003

tblOffRoadEquipment

LoadFactor

0.29

0.29

tblOffRoadEquipment

OffRoadEquipmentType

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

Cranes
1.00
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0.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

0.00

tblProjectCharacteristics

CO2IntensityFactor

702.44

592.74

tblProjectCharacteristics

OperationalYear

2018

2021

tblTripsAndVMT

WorkerTripNumber

3.00

46.00

2.0 Emissions Summary
2.1 Overall Construction
Unmitigated Construction
ROG

NOx

CO

SO2

Fugitive
PM10

Year

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

2020

2.7000e004

2.0900e003

1.6600e003

0.0000

2.5000e004

8.0000e005

3.4000e004

7.0000e005

8.0000e005

1.4000e004

0.0000

0.4160

0.4160

7.0000e005

0.0000

0.4177

Maximum

2.7000e004

2.0900e003

1.6600e003

0.0000

2.5000e004

8.0000e005

3.4000e004

7.0000e005

8.0000e005

1.4000e004

0.0000

0.4160

0.4160

7.0000e005

0.0000

0.4177

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Mitigated Construction
ROG

NOx

Year

Bio- CO2 NBio- CO2 Total CO2

tons/yr

MT/yr

2020

2.7000e004

2.0900e003

1.6600e003

0.0000

2.5000e004

8.0000e005

3.4000e004

7.0000e005

8.0000e005

1.4000e004

0.0000

0.4160

0.4160

7.0000e005

0.0000

0.4177

Maximum

2.7000e004

2.0900e003

1.6600e003

0.0000

2.5000e004

8.0000e005

3.4000e004

7.0000e005

8.0000e005

1.4000e004

0.0000

0.4160

0.4160

7.0000e005

0.0000

0.4177

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N20

CO2e

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Percent
Reduction
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Bio- CO2 NBio-CO2 Total CO2

0.00

0.00

0.00

3.0 Construction Detail
Construction Phase
Phase
Number
1

Phase Name

Phase Type

Site Preparation

Start Date

Site Preparation

End Date

7/8/2020

Num Days Num Days
Week

7/8/2020

5

Phase Description

1 Dredging

Acres of Grading (Site Preparation Phase): 0
Acres of Grading (Grading Phase): 0
Acres of Paving: 0
Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0
OffRoad Equipment
Phase Name

Offroad Equipment Type

Amount

Usage Hours

Horse Power

Load Factor

Site Preparation

Cranes

1

6.00

231

0.29

Site Preparation

Graders

0

8.00

187

0.41

Site Preparation

Tractors/Loaders/Backhoes

0

8.00

97

0.37

Worker Vehicle
Class

Vendor
Vehicle
Class
HDT_Mix

Trips and VMT
Phase Name

Offroad Equipment Worker Trip
Count
Number

Site Preparation

1

Vendor Trip Hauling Trip Worker Trip
Number
Number
Length

46.00

0.00

0.00

Vendor Trip Hauling Trip
Length
Length

14.70

6.90

20.00 LD_Mix

Hauling
Vehicle
Class
HHDT

3.1 Mitigation Measures Construction

3.2 Site Preparation - 2020
Unmitigated Construction On-Site

ROG

Category

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

tons/yr

Bio- CO2 NBio- CO2 Total CO2

MT/yr
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CH4

N2O

CO2e

Fugitive Dust

0.0000

0.0000

0.0000

8.0000e005

8.0000e005

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

8.0000e005

8.0000e005

0.0000

0.1889

0.1889

6.0000e005

0.0000

0.1904

0.0000

0.1889

0.1889

6.0000e005

0.0000

0.1904

CH4

N2O

CO2e

Off-Road

1.7000e004

2.0100e003

7.9000e004

0.0000

Total

1.7000e004

2.0100e003

7.9000e004

0.0000

0.0000

8.0000e005

8.0000e005

0.0000

8.0000e005

8.0000e005

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Unmitigated Construction Off-Site

ROG

NOx

CO

Category

Bio- CO2 NBio- CO2 Total CO2

tons/yr

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

1.0000e004

8.0000e005

8.7000e004

0.0000

2.5000e004

0.0000

2.5000e004

7.0000e005

0.0000

7.0000e005

0.0000

0.2272

0.2272

1.0000e005

0.0000

0.2273

Total

1.0000e004

8.0000e005

8.7000e004

0.0000

2.5000e004

0.0000

2.5000e004

7.0000e005

0.0000

7.0000e005

0.0000

0.2272

0.2272

1.0000e005

0.0000

0.2273

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Mitigated Construction On-Site

ROG

NOx

CO

Category

Bio- CO2 NBio- CO2 Total CO2

tons/yr

Fugitive Dust

0.0000

Off-Road

1.7000e004

2.0100e003

7.9000e004

0.0000

Total

1.7000e004

2.0100e003

7.9000e004

0.0000

0.0000

MT/yr

0.0000

0.0000

8.0000e005

8.0000e005

8.0000e005

8.0000e005

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

8.0000e005

8.0000e005

0.0000

0.1889

0.1889

6.0000e005

0.0000

0.1904

8.0000e005

8.0000e005

0.0000

0.1889

0.1889

6.0000e005

0.0000

0.1904
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Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

1.0000e004

8.0000e005

8.7000e004

0.0000

2.5000e004

0.0000

2.5000e004

7.0000e005

0.0000

7.0000e005

0.0000

0.2272

0.2272

1.0000e005

0.0000

0.2273

Total

1.0000e004

8.0000e005

8.7000e004

0.0000

2.5000e004

0.0000

2.5000e004

7.0000e005

0.0000

7.0000e005

0.0000

0.2272

0.2272

1.0000e005

0.0000

0.2273
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HB Desal - Dredge (Other)
South Coast AQMD Air District, Summer

1.0 Project Characteristics
1.1 Land Usage
Land Uses

Size

Metric

Lot Acreage

Floor Surface Area

Population

User Defined Industrial

1.00

User Defined Unit

0.00

0.00

0

1.2 Other Project Characteristics
Urbanization

Urban

Climate Zone

8

Utility Company

Southern California Edison

CO2 Intensity
(lb/MWhr)

592.74

Wind Speed (m/s)

2.2

CH4 Intensity
(lb/MWhr)

0.029

Precipitation Freq (Days)

31

Operational Year

2021

N2O Intensity
(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data
Land Use - Off shore construction of intake wedgewire screens and discharge diffuser
Construction Phase - Remaining days of dredging
Off-road Equipment - Crane on barge - assumed to operate 6 hours per day. Harborcraft emissions modeled outside of CalEEMod
Grading - No soil export assumed until last day of dredging
Trips and VMT - 26 one-way worker trips (13 round trips assuming each worker would drive own vehicle)
Table Name

Column Name

Default Value

New Value

tblConstructionPhase

NumDays

0.00

1.00

tblOffRoadEquipment

OffRoadEquipmentType

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

0.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

0.00

tblProjectCharacteristics

CO2IntensityFactor

702.44

592.74

Cranes
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tblProjectCharacteristics

OperationalYear

2018

2021

tblTripsAndVMT

WorkerTripNumber

3.00

26.00

2.0 Emissions Summary
2.1 Overall Construction (Maximum Daily Emission)
Unmitigated Construction
ROG

NOx

CO

SO2

Fugitive
PM10

Year

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

2020

0.4577

4.1227

2.6495

7.3200e003

0.2906

0.1689

0.4595

0.0771

0.1554

0.2325

0.0000

716.6408

716.6408

0.1441

0.0000

720.2432

Maximum

0.4577

4.1227

2.6495

7.3200e003

0.2906

0.1689

0.4595

0.0771

0.1554

0.2325

0.0000

716.6408

716.6408

0.1441

0.0000

720.2432

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Mitigated Construction
ROG

NOx

Year

Bio- CO2 NBio- CO2 Total CO2

lb/day

lb/day

2020

0.4577

4.1227

2.6495

7.3200e003

0.2906

0.1689

0.4595

0.0771

0.1554

0.2325

0.0000

716.6408

716.6408

0.1441

0.0000

720.2432

Maximum

0.4577

4.1227

2.6495

7.3200e003

0.2906

0.1689

0.4595

0.0771

0.1554

0.2325

0.0000

716.6408

716.6408

0.1441

0.0000

720.2432

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N20

CO2e

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Percent
Reduction
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Bio- CO2 NBio-CO2 Total CO2

0.00

0.00

0.00

3.0 Construction Detail
Construction Phase
Phase
Number
1

Phase Name

Phase Type

Site Preparation

Start Date

Site Preparation

End Date

7/9/2020

Num Days Num Days
Week

7/9/2020

5

Phase Description

1 Dredging

Acres of Grading (Site Preparation Phase): 0
Acres of Grading (Grading Phase): 0
Acres of Paving: 0
Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0
OffRoad Equipment
Phase Name

Offroad Equipment Type

Amount

Usage Hours

Horse Power

Load Factor

Site Preparation

Cranes

1

6.00

231

0.29

Site Preparation

Graders

0

8.00

187

0.41

Site Preparation

Tractors/Loaders/Backhoes

0

8.00

97

0.37

Worker Vehicle
Class

Vendor
Vehicle
Class
HDT_Mix

Trips and VMT
Phase Name

Offroad Equipment Worker Trip
Count
Number

Site Preparation

1

Vendor Trip Hauling Trip Worker Trip
Number
Number
Length

26.00

0.00

0.00

Vendor Trip Hauling Trip
Length
Length

14.70

6.90

20.00 LD_Mix

Hauling
Vehicle
Class
HHDT

3.1 Mitigation Measures Construction

3.2 Site Preparation - 2020
Unmitigated Construction On-Site

ROG

Category

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

lb/day

Bio- CO2 NBio- CO2 Total CO2

lb/day
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CH4

N2O

CO2e

Fugitive Dust

0.0000

0.0000

0.0000

0.1667

0.1667

0.0000

0.0000

0.0000

0.0000

0.1534

0.1534

419.0922

419.0922

0.1355

422.4808

419.0922

0.1355

422.4808

Off-Road

0.3401

4.0437

1.5865

4.3300e003

Total

0.3401

4.0437

1.5865

4.3300e003

0.0000

0.1667

0.1667

0.0000

0.1534

0.1534

419.0922

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

0.0000

Unmitigated Construction Off-Site

ROG

NOx

CO

Category

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.1176

0.0791

1.0629

2.9900e003

0.2906

2.2000e003

0.2928

0.0771

2.0300e003

0.0791

297.5485

297.5485

8.5500e003

297.7624

Total

0.1176

0.0791

1.0629

2.9900e003

0.2906

2.2000e003

0.2928

0.0771

2.0300e003

0.0791

297.5485

297.5485

8.5500e003

297.7624

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

Mitigated Construction On-Site

ROG

NOx

CO

Category

lb/day

Fugitive Dust

0.0000

Off-Road

0.3401

4.0437

1.5865

4.3300e003

Total

0.3401

4.0437

1.5865

4.3300e003

0.0000

CH4

N2O

CO2e

lb/day

0.0000

0.0000

0.1667

0.1667

0.1667

0.1667

0.0000

0.0000

0.0000

0.0000

0.1534

0.1534

0.0000

419.0922

419.0922

0.1355

422.4808

0.1534

0.1534

0.0000

419.0922

419.0922

0.1355

422.4808
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0.0000

0.0000

Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.1176

0.0791

1.0629

2.9900e003

0.2906

2.2000e003

0.2928

0.0771

2.0300e003

0.0791

297.5485

297.5485

8.5500e003

297.7624

Total

0.1176

0.0791

1.0629

2.9900e003

0.2906

2.2000e003

0.2928

0.0771

2.0300e003

0.0791

297.5485

297.5485

8.5500e003

297.7624
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HB Desal - Dredge (Other)
South Coast AQMD Air District, Annual

1.0 Project Characteristics
1.1 Land Usage
Land Uses

Size

Metric

Lot Acreage

Floor Surface Area

Population

User Defined Industrial

1.00

User Defined Unit

0.00

0.00

0

1.2 Other Project Characteristics
Urbanization

Urban

Climate Zone

8

Utility Company

Southern California Edison

CO2 Intensity
(lb/MWhr)

592.74

Wind Speed (m/s)

2.2

CH4 Intensity
(lb/MWhr)

0.029

Precipitation Freq (Days)

31

Operational Year

2021

N2O Intensity
(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data
Land Use - Off shore construction of intake wedgewire screens and discharge diffuser
Construction Phase - Remaining days of dredging
Off-road Equipment - Crane on barge - assumed to operate 6 hours per day. Harborcraft emissions modeled outside of CalEEMod
Grading - No soil export assumed until last day of dredging
Trips and VMT - 26 one-way worker trips (13 round trips assuming each worker would drive own vehicle)
Table Name

Column Name

Default Value

New Value

tblConstructionPhase

NumDays

0.00

1.00

tblOffRoadEquipment

OffRoadEquipmentType

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

0.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

0.00

Cranes
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tblProjectCharacteristics

CO2IntensityFactor

702.44

592.74

tblProjectCharacteristics

OperationalYear

2018

2021

tblTripsAndVMT

WorkerTripNumber

3.00

26.00

2.0 Emissions Summary
2.1 Overall Construction
Unmitigated Construction
ROG

NOx

CO

SO2

Fugitive
PM10

Year

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

2020

2.3000e004

2.0700e003

1.2900e003

0.0000

1.4000e004

8.0000e005

2.3000e004

4.0000e005

8.0000e005

1.2000e004

0.0000

0.3185

0.3185

7.0000e005

0.0000

0.3201

Maximum

2.3000e004

2.0700e003

1.2900e003

0.0000

1.4000e004

8.0000e005

2.3000e004

4.0000e005

8.0000e005

1.2000e004

0.0000

0.3185

0.3185

7.0000e005

0.0000

0.3201

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Mitigated Construction
ROG

NOx

Year

Bio- CO2 NBio- CO2 Total CO2

tons/yr

MT/yr

2020

2.3000e004

2.0700e003

1.2900e003

0.0000

1.4000e004

8.0000e005

2.3000e004

4.0000e005

8.0000e005

1.2000e004

0.0000

0.3185

0.3185

7.0000e005

0.0000

0.3201

Maximum

2.3000e004

2.0700e003

1.2900e003

0.0000

1.4000e004

8.0000e005

2.3000e004

4.0000e005

8.0000e005

1.2000e004

0.0000

0.3185

0.3185

7.0000e005

0.0000

0.3201

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N20

CO2e

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Percent
Reduction
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Bio- CO2 NBio-CO2 Total CO2

0.00

0.00

0.00

3.0 Construction Detail
Construction Phase
Phase
Number
1

Phase Name

Phase Type

Site Preparation

Start Date

Site Preparation

End Date

7/9/2020

Num Days Num Days
Week

7/9/2020

5

Phase Description

1 Dredging

Acres of Grading (Site Preparation Phase): 0
Acres of Grading (Grading Phase): 0
Acres of Paving: 0
Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0
OffRoad Equipment
Phase Name

Offroad Equipment Type

Amount

Usage Hours

Horse Power

Load Factor

Site Preparation

Cranes

1

6.00

231

0.29

Site Preparation

Graders

0

8.00

187

0.41

Site Preparation

Tractors/Loaders/Backhoes

0

8.00

97

0.37

Worker Vehicle
Class

Vendor
Vehicle
Class
HDT_Mix

Trips and VMT
Phase Name

Offroad Equipment Worker Trip
Count
Number

Site Preparation

1

Vendor Trip Hauling Trip Worker Trip
Number
Number
Length

26.00

0.00

0.00

Vendor Trip Hauling Trip
Length
Length

14.70

6.90

20.00 LD_Mix

Hauling
Vehicle
Class
HHDT

3.1 Mitigation Measures Construction

3.2 Site Preparation - 2020
Unmitigated Construction On-Site

ROG

Category

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

tons/yr

Bio- CO2 NBio- CO2 Total CO2

MT/yr
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CH4

N2O

CO2e

Fugitive Dust

0.0000

0.0000

0.0000

8.0000e005

8.0000e005

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

8.0000e005

8.0000e005

0.0000

0.1901

0.1901

6.0000e005

0.0000

0.1916

0.0000

0.1901

0.1901

6.0000e005

0.0000

0.1916

CH4

N2O

CO2e

Off-Road

1.7000e004

2.0200e003

7.9000e004

0.0000

Total

1.7000e004

2.0200e003

7.9000e004

0.0000

0.0000

8.0000e005

8.0000e005

0.0000

8.0000e005

8.0000e005

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Unmitigated Construction Off-Site

ROG

NOx

CO

Category

Bio- CO2 NBio- CO2 Total CO2

tons/yr

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

6.0000e005

4.0000e005

4.9000e004

0.0000

1.4000e004

0.0000

1.4000e004

4.0000e005

0.0000

4.0000e005

0.0000

0.1284

0.1284

0.0000

0.0000

0.1285

Total

6.0000e005

4.0000e005

4.9000e004

0.0000

1.4000e004

0.0000

1.4000e004

4.0000e005

0.0000

4.0000e005

0.0000

0.1284

0.1284

0.0000

0.0000

0.1285

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Mitigated Construction On-Site

ROG

NOx

CO

Category

Bio- CO2 NBio- CO2 Total CO2

tons/yr

Fugitive Dust

0.0000

Off-Road

1.7000e004

2.0200e003

7.9000e004

0.0000

Total

1.7000e004

2.0200e003

7.9000e004

0.0000

0.0000

MT/yr

0.0000

0.0000

8.0000e005

8.0000e005

8.0000e005

8.0000e005

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

8.0000e005

8.0000e005

0.0000

0.1901

0.1901

6.0000e005

0.0000

0.1916

8.0000e005

8.0000e005

0.0000

0.1901

0.1901

6.0000e005

0.0000

0.1916
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Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

6.0000e005

4.0000e005

4.9000e004

0.0000

1.4000e004

0.0000

1.4000e004

4.0000e005

0.0000

4.0000e005

0.0000

0.1284

0.1284

0.0000

0.0000

0.1285

Total

6.0000e005

4.0000e005

4.9000e004

0.0000

1.4000e004

0.0000

1.4000e004

4.0000e005

0.0000

4.0000e005

0.0000

0.1284

0.1284

0.0000

0.0000

0.1285
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HB Desal - Dredge (Last Day) - South Coast AQMD Air District, Summer

HB Desal - Dredge (Last Day)
South Coast AQMD Air District, Summer

1.0 Project Characteristics
1.1 Land Usage
Land Uses

Size

Metric

Lot Acreage

Floor Surface Area

Population

User Defined Industrial

1.00

User Defined Unit

0.00

0.00

0

1.2 Other Project Characteristics
Urbanization

Urban

Climate Zone

8

Utility Company

Southern California Edison

CO2 Intensity
(lb/MWhr)

592.74

Wind Speed (m/s)

CH4 Intensity
(lb/MWhr)

2.2

0.029

Precipitation Freq (Days)

31

Operational Year

2022

N2O Intensity
(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data
Land Use - Off shore construction of intake wedgewire screens and discharge diffuser
Construction Phase - Last day of dredging
Off-road Equipment - Crane on barge (4 hrs), Port of Long Beach crane and loader each assumed to operate 8 hours. Harborcraft emissions modeled
outside of CalEEMod
Trips and VMT - 46 one-way worker trips (23 round trips assuming each worker would drive own vehicle) and 126-one way (63 loads) trips for haul trucks
Grading - 1,000 CY of soil export
Table Name

Column Name

Default Value

New Value

tblConstructionPhase

NumDays

0.00

1.00

tblGrading

MaterialExported

0.00

1,000.00

tblOffRoadEquipment

OffRoadEquipmentType

Cranes
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tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

0.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

0.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

0.00

1.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

0.00

1.00

tblOffRoadEquipment

PhaseName

Site Preparation

tblOffRoadEquipment

PhaseName

Site Preparation

tblOffRoadEquipment

PhaseName

Site Preparation

tblProjectCharacteristics

CO2IntensityFactor

702.44

592.74

tblProjectCharacteristics

OperationalYear

2018

2022

tblTripsAndVMT

HaulingTripNumber

125.00

126.00

tblTripsAndVMT

WorkerTripNumber

8.00

46.00
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2.0 Emissions Summary
2.1 Overall Construction (Maximum Daily Emission)
Unmitigated Construction
ROG

NOx

CO

SO2

Fugitive
PM10

Year

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

2020

2.2163

46.8914

13.4980

0.1179

2.8290

0.5928

3.4218

0.7569

0.5494

1.3063

0.0000

12,529.06 12,529.06
34
34

1.1896

0.0000

12,558.80
29

Maximum

2.2163

46.8914

13.4980

0.1179

2.8290

0.5928

3.4218

0.7569

0.5494

1.3063

0.0000

12,529.06 12,529.06
34
34

1.1896

0.0000

12,558.80
29

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Mitigated Construction
ROG

NOx

Year

Bio- CO2 NBio- CO2 Total CO2

lb/day

lb/day

2020

2.2163

46.8914

13.4980

0.1179

2.8290

0.5928

3.4218

0.7569

0.5494

1.3063

0.0000

12,529.06 12,529.06
34
34

1.1896

0.0000

12,558.80
29

Maximum

2.2163

46.8914

13.4980

0.1179

2.8290

0.5928

3.4218

0.7569

0.5494

1.3063

0.0000

12,529.06 12,529.06
34
34

1.1896

0.0000

12,558.80
29

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N20

CO2e

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Percent
Reduction

Bio- CO2 NBio-CO2 Total CO2

0.00

0.00

0.00

3.0 Construction Detail
Construction Phase
Phase
Number
1

Phase Name
Site Preparation

Phase Type
Site Preparation

Start Date
7/14/2020

End Date
7/14/2020

Num Days Num Days
Week
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Phase Description

1 Dredging

Acres of Grading (Site Preparation Phase): 0
Acres of Grading (Grading Phase): 0
Acres of Paving: 0
Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0
OffRoad Equipment
Phase Name

Offroad Equipment Type

Amount

Usage Hours

Horse Power

Load Factor

Site Preparation

Cranes

1

4.00

231

0.29

Site Preparation

Graders

0

8.00

187

0.41

Site Preparation

Rubber Tired Loaders

1

8.00

203

0.36

Site Preparation

Tractors/Loaders/Backhoes

0

8.00

97

0.37

Site Preparation

Cranes

1

8.00

231

0.29

Trips and VMT
Phase Name

Offroad Equipment Worker Trip
Count
Number

Site Preparation

3

Vendor Trip Hauling Trip Worker Trip
Number
Number
Length

46.00

0.00

126.00

Vendor Trip Hauling Trip
Length
Length

14.70

6.90

Worker Vehicle
Class

Vendor
Vehicle
Class
HDT_Mix

20.00 LD_Mix

Hauling
Vehicle
Class
HHDT

3.1 Mitigation Measures Construction

3.2 Site Preparation - 2020
Unmitigated Construction On-Site

ROG

NOx

CO

SO2

Category

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

lb/day

Fugitive Dust
Off-Road

Fugitive
PM10

0.1131
1.0512

12.4615

4.7946

0.0149

Bio- CO2 NBio- CO2 Total CO2

CH4

N2O

CO2e

lb/day

0.0000

0.1131

0.4783

0.4783

0.0171

0.0000

0.0171

0.4401

0.4401
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0.0000
1,439.683 1,439.683
3
3

0.0000
0.4656

1,451.323
9

Total

1.0512

12.4615

4.7946

0.0149

0.1131

0.4783

0.5914

0.0171

0.4401

0.4572

1,439.683 1,439.683
3
3

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

0.4656

1,451.323
9

Unmitigated Construction Off-Site

ROG

NOx

CO

Category

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.9570

34.2899

6.8228

0.0977

2.2017

0.1105

2.3123

0.6034

0.1058

0.7091

10,562.94 10,562.94
80
80

0.7088

10,580.66
86

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.2081

0.1399

1.8806

5.2900e003

0.5142

3.9000e003

0.5181

0.1364

3.5900e003

0.1400

526.4320

526.4320

0.0151

526.8104

Total

1.1651

34.4298

8.7034

0.1030

2.7159

0.1144

2.8304

0.7398

0.1093

0.8491

11,089.38 11,089.38
01
01

0.7240

11,107.47
90

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

Mitigated Construction On-Site

ROG

NOx

CO

Category

lb/day

Fugitive Dust

0.1131

Off-Road

1.0512

12.4615

4.7946

0.0149

Total

1.0512

12.4615

4.7946

0.0149

0.1131

CH4

N2O

CO2e

lb/day

0.0000

0.1131

0.4783

0.4783

0.4783

0.5914

0.0171

0.0171

0.0000

0.0171

0.4401

0.4401

0.0000

1,439.683 1,439.683
3
3

0.4656

1,451.323
9

0.4401

0.4572

0.0000

1,439.683 1,439.683
3
3

0.4656

1,451.323
9

Mitigated Construction Off-Site
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0.0000

0.0000

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.9570

34.2899

6.8228

0.0977

2.2017

0.1105

2.3123

0.6034

0.1058

0.7091

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.2081

0.1399

1.8806

5.2900e003

0.5142

3.9000e003

0.5181

0.1364

3.5900e003

0.1400

526.4320

Total

1.1651

34.4298

8.7034

0.1030

2.7159

0.1144

2.8304

0.7398

0.1093

0.8491
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10,562.94 10,562.94
80
80

0.7088

10,580.66
86

0.0000

0.0000

0.0000

526.4320

0.0151

526.8104

11,089.38 11,089.38
01
01

0.7240

11,107.47
90

CalEEMod Version: CalEEMod.2016.3.1

Date: 2/17/2017 3:25 PM

HB Desal - Dredge (Last Day) - South Coast AQMD Air District, Annual

HB Desal - Dredge (Last Day)
South Coast AQMD Air District, Annual

1.0 Project Characteristics
1.1 Land Usage
Land Uses

Size

Metric

Lot Acreage

Floor Surface Area

Population

User Defined Industrial

1.00

User Defined Unit

0.00

0.00

0

1.2 Other Project Characteristics
Urbanization

Urban

Climate Zone

8

Utility Company

Southern California Edison

CO2 Intensity
(lb/MWhr)

592.74

Wind Speed (m/s)

CH4 Intensity
(lb/MWhr)

2.2

0.029

Precipitation Freq (Days)

31

Operational Year

2022

N2O Intensity
(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data
Land Use - Off shore construction of intake wedgewire screens and discharge diffuser
Construction Phase - Last day of dredging
Off-road Equipment - Crane on barge (4 hrs), Port of Long Beach crane and loader each assumed to operate 8 hours. Harborcraft emissions modeled
outside of CalEEMod
Trips and VMT - 46 one-way worker trips (23 round trips assuming each worker would drive own vehicle) and 126-one way (63 loads) trips for haul
trucks
Grading - 1,000 CY of soil export
Table Name

Column Name

Default Value

New Value

tblConstructionPhase

NumDays

0.00

1.00

tblGrading

MaterialExported

0.00

1,000.00

tblOffRoadEquipment

OffRoadEquipmentType

Cranes
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tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

0.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

0.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

0.00

1.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

0.00

1.00

tblOffRoadEquipment

PhaseName

Site Preparation

tblOffRoadEquipment

PhaseName

Site Preparation

tblOffRoadEquipment

PhaseName

Site Preparation

tblProjectCharacteristics

CO2IntensityFactor

702.44

592.74

tblProjectCharacteristics

OperationalYear

2018

2022

tblTripsAndVMT

HaulingTripNumber

125.00

126.00

tblTripsAndVMT

WorkerTripNumber

8.00

46.00
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2.0 Emissions Summary
2.1 Overall Construction
Unmitigated Construction
ROG

NOx

CO

SO2

Fugitive
PM10

Year

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

2020

1.1100e003

0.0240

6.7900e003

6.0000e005

1.3900e003

3.0000e004

1.6900e003

3.7000e004

2.8000e004

6.5000e004

0.0000

5.6344

5.6344

5.5000e004

0.0000

5.6481

Maximum

1.1100e003

0.0240

6.7900e003

6.0000e005

1.3900e003

3.0000e004

1.6900e003

3.7000e004

2.8000e004

6.5000e004

0.0000

5.6344

5.6344

5.5000e004

0.0000

5.6481

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Mitigated Construction
ROG

NOx

Year

Bio- CO2 NBio- CO2 Total CO2

tons/yr

MT/yr

2020

1.1100e003

0.0240

6.7900e003

6.0000e005

1.3900e003

3.0000e004

1.6900e003

3.7000e004

2.8000e004

6.5000e004

0.0000

5.6344

5.6344

5.5000e004

0.0000

5.6481

Maximum

1.1100e003

0.0240

6.7900e003

6.0000e005

1.3900e003

3.0000e004

1.6900e003

3.7000e004

2.8000e004

6.5000e004

0.0000

5.6344

5.6344

5.5000e004

0.0000

5.6481

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N20

CO2e

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Percent
Reduction

Bio- CO2 NBio-CO2 Total CO2

0.00

0.00

0.00

3.0 Construction Detail
Construction Phase
Phase
Number
1

Phase Name
Site Preparation

Phase Type
Site Preparation

Start Date
7/14/2020

End Date

Num Days Num Days
Week

7/14/2020

Acres of Grading (Site Preparation Phase): 0
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5

Phase Description

1 Dredging

Acres of Grading (Grading Phase): 0
Acres of Paving: 0
Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0
OffRoad Equipment
Phase Name

Offroad Equipment Type

Amount

Usage Hours

Horse Power

Load Factor

Site Preparation

Cranes

1

4.00

231

0.29

Site Preparation

Graders

0

8.00

187

0.41

Site Preparation

Rubber Tired Loaders

1

8.00

203

0.36

Site Preparation

Tractors/Loaders/Backhoes

0

8.00

97

0.37

Site Preparation

Cranes

1

8.00

231

0.29

Trips and VMT
Phase Name

Offroad Equipment Worker Trip
Count
Number

Site Preparation

3

Vendor Trip Hauling Trip Worker Trip
Number
Number
Length

46.00

0.00

126.00

Vendor Trip Hauling Trip
Length
Length

14.70

6.90

Worker Vehicle
Class

Vendor
Vehicle
Class
HDT_Mix

20.00 LD_Mix

Hauling
Vehicle
Class
HHDT

3.1 Mitigation Measures Construction

3.2 Site Preparation - 2020
Unmitigated Construction On-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

tons/yr

Fugitive Dust

6.0000e005

Off-Road

5.3000e004

6.2300e003

2.4000e003

1.0000e005

Total

5.3000e004

6.2300e003

2.4000e003

1.0000e005

6.0000e005

CH4

N2O

CO2e

MT/yr

0.0000

6.0000e005

2.4000e004

2.4000e004

2.4000e004

3.0000e004

1.0000e005

1.0000e005

0.0000

1.0000e005

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

2.2000e004

2.2000e004

0.0000

0.6530

0.6530

2.1000e004

0.0000

0.6583

2.2000e004

2.3000e004

0.0000

0.6530

0.6530

2.1000e004

0.0000

0.6583
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Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Hauling

4.8000e004

0.0177

3.5300e003

5.0000e005

1.0800e003

6.0000e005

1.1400e003

3.0000e004

5.0000e005

3.5000e004

0.0000

4.7542

4.7542

3.3000e004

0.0000

4.7624

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

1.0000e004

8.0000e005

8.7000e004

0.0000

2.5000e004

0.0000

2.5000e004

7.0000e005

0.0000

7.0000e005

0.0000

0.2272

0.2272

1.0000e005

0.0000

0.2273

Total

5.8000e004

0.0178

4.4000e003

5.0000e005

1.3300e003

6.0000e005

1.3900e003

3.7000e004

5.0000e005

4.2000e004

0.0000

4.9814

4.9814

3.4000e004

0.0000

4.9898

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Mitigated Construction On-Site

ROG

NOx

CO

Category

Bio- CO2 NBio- CO2 Total CO2

tons/yr

Fugitive Dust

6.0000e005

MT/yr

0.0000

6.0000e005

2.4000e004

2.4000e004

1.0000e005

0.0000

1.0000e005

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

2.2000e004

2.2000e004

0.0000

0.6530

0.6530

2.1000e004

0.0000

0.6583

0.0000

0.6530

0.6530

2.1000e004

0.0000

0.6583

CH4

N2O

CO2e

Off-Road

5.3000e004

6.2300e003

2.4000e003

1.0000e005

Total

5.3000e004

6.2300e003

2.4000e003

1.0000e005

6.0000e005

2.4000e004

3.0000e004

1.0000e005

2.2000e004

2.3000e004

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Mitigated Construction Off-Site

ROG

NOx

CO
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Bio- CO2 NBio- CO2 Total CO2

Category

tons/yr

MT/yr

Hauling

4.8000e004

0.0177

3.5300e003

5.0000e005

1.0800e003

6.0000e005

1.1400e003

3.0000e004

5.0000e005

3.5000e004

0.0000

4.7542

4.7542

3.3000e004

0.0000

4.7624

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

1.0000e004

8.0000e005

8.7000e004

0.0000

2.5000e004

0.0000

2.5000e004

7.0000e005

0.0000

7.0000e005

0.0000

0.2272

0.2272

1.0000e005

0.0000

0.2273

Total

5.8000e004

0.0178

4.4000e003

5.0000e005

1.3300e003

6.0000e005

1.3900e003

3.7000e004

5.0000e005

4.2000e004

0.0000

4.9814

4.9814

3.4000e004

0.0000

4.9898
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HB Desal - Wedgewire & Diffuser Install (1st Day) - South Coast AQMD Air District, Summer

HB Desal - Wedgewire & Diffuser Install (1st Day)
South Coast AQMD Air District, Summer

1.0 Project Characteristics
1.1 Land Usage
Land Uses

Size

Metric

Lot Acreage

Floor Surface Area

Population

User Defined Industrial

1.00

User Defined Unit

0.00

0.00

0

1.2 Other Project Characteristics
Urbanization

Urban

Climate Zone

8

Utility Company

Southern California Edison

CO2 Intensity
(lb/MWhr)

592.74

Wind Speed (m/s)

2.2

CH4 Intensity
(lb/MWhr)

0.029

Precipitation Freq (Days)

31

Operational Year

2021

N2O Intensity
(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data
Land Use - Off shore construction of intake wedgewire screens and discharge diffuser
Construction Phase - 1st day of wedgewire screen and diffuser installation construction
Off-road Equipment - Equipment assumptions: 2x cranes on barges (4 hrs each), 2x cranes at port (2 hrs each), and 1x forklift at port (2 hrs). Harborcraft
emissions modeled outside of CalEEMod
Trips and VMT - 92 one-way worker trips (46 round trips assuming each worker would drive own vehicle) and 10 one-way trips (5 truck loads) for diffuser
piece transport
Table Name

Column Name

Default Value

New Value

tblConstructionPhase

NumDays

0.00

1.00

tblOffRoadEquipment

OffRoadEquipmentType

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

2.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

1.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

0.00

Cranes

Page 1 of 5

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

2.00

tblOffRoadEquipment

UsageHours

6.00

2.00

tblOffRoadEquipment

UsageHours

4.00

2.00

tblProjectCharacteristics

CO2IntensityFactor

702.44

592.74

tblProjectCharacteristics

OperationalYear

2018

2021

tblTripsAndVMT

HaulingTripNumber

0.00

10.00

tblTripsAndVMT

WorkerTripNumber

0.00

92.00

2.0 Emissions Summary
2.1 Overall Construction (Maximum Daily Emission)
Unmitigated Construction
ROG

NOx

CO

SO2

Fugitive
PM10

Year

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

2020

1.2083

11.4129

7.7707

0.0274

1.2031

0.3742

1.5772

0.3206

0.3445

0.6652

0.0000

2,766.385 2,766.385
4
4

0.3696

0.0000

2,775.625
0

Maximum

1.2083

11.4129

7.7707

0.0274

1.2031

0.3742

1.5772

0.3206

0.3445

0.6652

0.0000

2,766.385 2,766.385
4
4

0.3696

0.0000

2,775.625
0

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Mitigated Construction
ROG

NOx

Year

Bio- CO2 NBio- CO2 Total CO2

lb/day

lb/day

2020

1.2083

11.4129

7.7707

0.0274

1.2031

0.3742

1.5772

0.3206

0.3445

0.6652

0.0000

2,766.385 2,766.385
4
4

0.3696

0.0000

2,775.625
0

Maximum

1.2083

11.4129

7.7707

0.0274

1.2031

0.3742

1.5772

0.3206

0.3445

0.6652

0.0000

2,766.385 2,766.385
4
4

0.3696

0.0000

2,775.625
0

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N20

CO2e

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Percent
Reduction
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Bio- CO2 NBio-CO2 Total CO2

0.00

0.00

0.00

3.0 Construction Detail
Construction Phase
Phase
Number
1

Phase Name

Phase Type

Building Construction

Start Date

Building Construction

End Date

7/15/2020

Num Days Num Days
Week

7/15/2020

5

Phase Description

1 Screen/Diffuser Construction

Acres of Grading (Site Preparation Phase): 0
Acres of Grading (Grading Phase): 0
Acres of Paving: 0
Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0
OffRoad Equipment
Phase Name

Offroad Equipment Type

Amount

Usage Hours

Horse Power

Load Factor

Building Construction

Cranes

2

4.00

231

0.29

Building Construction

Forklifts

1

2.00

89

0.20

Building Construction

Tractors/Loaders/Backhoes

0

8.00

97

0.37

Building Construction

Cranes

2

2.00

231

0.29

Trips and VMT
Phase Name

Offroad Equipment Worker Trip
Count
Number

Building Construction

5

Vendor Trip Hauling Trip Worker Trip
Number
Number
Length

92.00

0.00

10.00

Vendor Trip Hauling Trip
Length
Length

14.70

6.90

Worker Vehicle
Class

20.00 LD_Mix

Vendor
Vehicle
Class
HDT_Mix

Hauling
Vehicle
Class
HHDT

3.1 Mitigation Measures Construction

3.2 Building Construction - 2020
Unmitigated Construction On-Site

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total
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Bio- CO2 NBio- CO2 Total CO2

CH4

N2O

CO2e

Category

lb/day

lb/day

Off-Road

0.7161

8.4117

3.4681

9.0300e003

0.3576

0.3576

0.3290

0.3290

875.1922

875.1922

0.2831

882.2685

Total

0.7161

8.4117

3.4681

9.0300e003

0.3576

0.3576

0.3290

0.3290

875.1922

875.1922

0.2831

882.2685

Exhaust
PM10

PM10
Total

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Fugitive
PM2.5

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0760

2.7214

0.5415

7.7500e003

0.1747

8.7700e003

0.1835

0.0479

8.3900e003

0.0563

838.3292

838.3292

0.0563

839.7356

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.4162

0.2798

3.7611

0.0106

1.0283

7.8000e003

1.0361

0.2727

7.1900e003

0.2799

1,052.864 1,052.864
1
1

0.0303

1,053.620
8

Total

0.4922

3.0012

4.3026

0.0183

1.2031

0.0166

1.2197

0.3206

0.0156

0.3362

1,891.193 1,891.193
3
3

0.0865

1,893.356
4

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

Mitigated Construction On-Site

ROG

NOx

CO

Category

lb/day

CH4

N2O

CO2e

lb/day

Off-Road

0.7161

8.4117

3.4681

9.0300e003

0.3576

0.3576

0.3290

0.3290

0.0000

875.1922

875.1922

0.2831

882.2685

Total

0.7161

8.4117

3.4681

9.0300e003

0.3576

0.3576

0.3290

0.3290

0.0000

875.1922

875.1922

0.2831

882.2685
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Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0760

2.7214

0.5415

7.7500e003

0.1747

8.7700e003

0.1835

0.0479

8.3900e003

0.0563

838.3292

838.3292

0.0563

839.7356

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.4162

0.2798

3.7611

0.0106

1.0283

7.8000e003

1.0361

0.2727

7.1900e003

0.2799

1,052.864 1,052.864
1
1

0.0303

1,053.620
8

Total

0.4922

3.0012

4.3026

0.0183

1.2031

0.0166

1.2197

0.3206

0.0156

0.3362

1,891.193 1,891.193
3
3

0.0865

1,893.356
4
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HB Desal - Wedgewire & Diffuser Install (1st Day) - South Coast AQMD Air District, Annual

HB Desal - Wedgewire & Diffuser Install (1st Day)
South Coast AQMD Air District, Annual

1.0 Project Characteristics
1.1 Land Usage
Land Uses

Size

Metric

Lot Acreage

Floor Surface Area

Population

User Defined Industrial

1.00

User Defined Unit

0.00

0.00

0

1.2 Other Project Characteristics
Urbanization

Urban

Climate Zone

8

Utility Company

Southern California Edison

CO2 Intensity
(lb/MWhr)

592.74

Wind Speed (m/s)

2.2

CH4 Intensity
(lb/MWhr)

0.029

Precipitation Freq (Days)

31

Operational Year

2021

N2O Intensity
(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data
Land Use - Off shore construction of intake wedgewire screens and discharge diffuser
Construction Phase - 1st day of wedgewire screen and diffuser installation construction
Off-road Equipment - Equipment assumptions: 2x cranes on barges (4 hrs each), 2x cranes at port (2 hrs each), and 1x forklift at port (2 hrs).
Harborcraft emissions modeled outside of CalEEMod
Trips and VMT - 92 one-way worker trips (46 round trips assuming each worker would drive own vehicle) and 10 one-way trips (5 truck loads) for
diffuser piece transport
Table Name

Column Name

Default Value

New Value

tblConstructionPhase

NumDays

0.00

1.00

tblOffRoadEquipment

OffRoadEquipmentType

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

2.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

1.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

0.00

Cranes
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tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

2.00

tblOffRoadEquipment

UsageHours

6.00

2.00

tblOffRoadEquipment

UsageHours

4.00

2.00

tblProjectCharacteristics

CO2IntensityFactor

702.44

592.74

tblProjectCharacteristics

OperationalYear

2018

2021

tblTripsAndVMT

HaulingTripNumber

0.00

10.00

tblTripsAndVMT

WorkerTripNumber

0.00

92.00

2.0 Emissions Summary
2.1 Overall Construction
Unmitigated Construction
ROG

NOx

CO

SO2

Fugitive
PM10

Year

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

2020

6.0000e004

5.7700e003

3.7600e003

1.0000e005

5.9000e004

1.9000e004

7.8000e004

1.6000e004

1.7000e004

3.3000e004

0.0000

1.2286

1.2286

1.7000e004

0.0000

1.2328

Maximum

6.0000e004

5.7700e003

3.7600e003

1.0000e005

5.9000e004

1.9000e004

7.8000e004

1.6000e004

1.7000e004

3.3000e004

0.0000

1.2286

1.2286

1.7000e004

0.0000

1.2328

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Mitigated Construction
ROG

NOx

Year

Bio- CO2 NBio- CO2 Total CO2

tons/yr

MT/yr

2020

6.0000e004

5.7700e003

3.7600e003

1.0000e005

5.9000e004

1.9000e004

7.8000e004

1.6000e004

1.7000e004

3.3000e004

0.0000

1.2286

1.2286

1.7000e004

0.0000

1.2328

Maximum

6.0000e004

5.7700e003

3.7600e003

1.0000e005

5.9000e004

1.9000e004

7.8000e004

1.6000e004

1.7000e004

3.3000e004

0.0000

1.2286

1.2286

1.7000e004

0.0000

1.2328

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N20

CO2e

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Percent
Reduction
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Bio- CO2 NBio-CO2 Total CO2

0.00

0.00

0.00

3.0 Construction Detail
Construction Phase
Phase
Number
1

Phase Name

Phase Type

Building Construction

Start Date

Building Construction

End Date

7/15/2020

Num Days Num Days
Week

7/15/2020

5

Phase Description

1 Screen/Diffuser Construction

Acres of Grading (Site Preparation Phase): 0
Acres of Grading (Grading Phase): 0
Acres of Paving: 0
Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0
OffRoad Equipment
Phase Name

Offroad Equipment Type

Amount

Usage Hours

Horse Power

Load Factor

Building Construction

Cranes

2

4.00

231

0.29

Building Construction

Forklifts

1

2.00

89

0.20

Building Construction

Tractors/Loaders/Backhoes

0

8.00

97

0.37

Building Construction

Cranes

2

2.00

231

0.29

Trips and VMT
Phase Name

Offroad Equipment Worker Trip
Count
Number

Building Construction

5

Vendor Trip Hauling Trip Worker Trip
Number
Number
Length

92.00

0.00

10.00

Vendor Trip Hauling Trip
Length
Length

14.70

6.90

Worker Vehicle
Class

20.00 LD_Mix

Vendor
Vehicle
Class
HDT_Mix

Hauling
Vehicle
Class
HHDT

3.1 Mitigation Measures Construction

3.2 Building Construction - 2020
Unmitigated Construction On-Site

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total
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Bio- CO2 NBio- CO2 Total CO2

CH4

N2O

CO2e

Category

tons/yr

MT/yr

Off-Road

3.6000e004

4.2100e003

1.7300e003

0.0000

1.8000e004

1.8000e004

1.6000e004

1.6000e004

0.0000

0.3970

0.3970

1.3000e004

0.0000

0.4002

Total

3.6000e004

4.2100e003

1.7300e003

0.0000

1.8000e004

1.8000e004

1.6000e004

1.6000e004

0.0000

0.3970

0.3970

1.3000e004

0.0000

0.4002

Exhaust
PM10

PM10
Total

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Fugitive
PM2.5

Bio- CO2 NBio- CO2 Total CO2

tons/yr

MT/yr

Hauling

4.0000e005

1.4000e003

2.8000e004

0.0000

9.0000e005

0.0000

9.0000e005

2.0000e005

0.0000

3.0000e005

0.0000

0.3773

0.3773

3.0000e005

0.0000

0.3780

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

2.1000e004

1.6000e004

1.7400e003

1.0000e005

5.0000e004

0.0000

5.1000e004

1.3000e004

0.0000

1.4000e004

0.0000

0.4543

0.4543

1.0000e005

0.0000

0.4547

Total

2.5000e004

1.5600e003

2.0200e003

1.0000e005

5.9000e004

0.0000

6.0000e004

1.5000e004

0.0000

1.7000e004

0.0000

0.8317

0.8317

4.0000e005

0.0000

0.8326

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Mitigated Construction On-Site

ROG

NOx

CO

Category

Bio- CO2 NBio- CO2 Total CO2

tons/yr

MT/yr

Off-Road

3.6000e004

4.2100e003

1.7300e003

0.0000

1.8000e004

1.8000e004

1.6000e004

1.6000e004

0.0000

0.3970

0.3970

1.3000e004

0.0000

0.4002

Total

3.6000e004

4.2100e003

1.7300e003

0.0000

1.8000e004

1.8000e004

1.6000e004

1.6000e004

0.0000

0.3970

0.3970

1.3000e004

0.0000

0.4002
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Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Hauling

4.0000e005

1.4000e003

2.8000e004

0.0000

9.0000e005

0.0000

9.0000e005

2.0000e005

0.0000

3.0000e005

0.0000

0.3773

0.3773

3.0000e005

0.0000

0.3780

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

2.1000e004

1.6000e004

1.7400e003

1.0000e005

5.0000e004

0.0000

5.1000e004

1.3000e004

0.0000

1.4000e004

0.0000

0.4543

0.4543

1.0000e005

0.0000

0.4547

Total

2.5000e004

1.5600e003

2.0200e003

1.0000e005

5.9000e004

0.0000

6.0000e004

1.5000e004

0.0000

1.7000e004

0.0000

0.8317

0.8317

4.0000e005

0.0000

0.8326
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HB Desal - Wedgewire & Diffuser Install (Other Days) - South Coast AQMD Air District, Summer

HB Desal - Wedgewire & Diffuser Install (Other Days)
South Coast AQMD Air District, Summer

1.0 Project Characteristics
1.1 Land Usage
Land Uses

Size

Metric

Lot Acreage

Floor Surface Area

Population

User Defined Industrial

1.00

User Defined Unit

0.00

0.00

0

1.2 Other Project Characteristics
Urbanization

Urban

Climate Zone

8

Utility Company

Southern California Edison

CO2 Intensity
(lb/MWhr)

592.74

Wind Speed (m/s)

2.2

CH4 Intensity
(lb/MWhr)

0.029

Precipitation Freq (Days)

31

Operational Year

2021

N2O Intensity
(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data
Land Use - Off shore construction of intake wedgewire screens and discharge diffuser
Construction Phase - Remaining days wedgewire screen and diffuser installation construction
Off-road Equipment - Equipment assumptions: 2x cranes on barges (4 hrs each). Harborcraft emissions modeled outside of CalEEMod
Trips and VMT - 52 one-way worker trips (26 round trips assuming each worker would drive own vehicle)
Table Name

Column Name

Default Value

New Value

tblConstructionPhase

NumDays

0.00

1.00

tblOffRoadEquipment

OffRoadEquipmentType

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

2.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

0.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

0.00

Forklifts
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tblOffRoadEquipment

UsageHours

6.00

8.00

tblProjectCharacteristics

CO2IntensityFactor

702.44

592.74

tblProjectCharacteristics

OperationalYear

2018

2021

tblTripsAndVMT

WorkerTripNumber

0.00

52.00

2.0 Emissions Summary
2.1 Overall Construction (Maximum Daily Emission)
Unmitigated Construction
ROG

NOx

CO

SO2

Fugitive
PM10

Year

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

2020

0.6887

5.5497

4.2412

0.0117

0.5812

0.2267

0.8079

0.1542

0.2086

0.3627

0.0000

1,153.886 1,153.886
7
7

0.1978

0.0000

1,158.832
5

Maximum

0.6887

5.5497

4.2412

0.0117

0.5812

0.2267

0.8079

0.1542

0.2086

0.3627

0.0000

1,153.886 1,153.886
7
7

0.1978

0.0000

1,158.832
5

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Mitigated Construction
ROG

NOx

Year

Bio- CO2 NBio- CO2 Total CO2

lb/day

lb/day

2020

0.6887

5.5497

4.2412

0.0117

0.5812

0.2267

0.8079

0.1542

0.2086

0.3627

0.0000

1,153.886 1,153.886
7
7

0.1978

0.0000

1,158.832
5

Maximum

0.6887

5.5497

4.2412

0.0117

0.5812

0.2267

0.8079

0.1542

0.2086

0.3627

0.0000

1,153.886 1,153.886
7
7

0.1978

0.0000

1,158.832
5

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N20

CO2e

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Percent
Reduction
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Bio- CO2 NBio-CO2 Total CO2

0.00

0.00

0.00

3.0 Construction Detail
Construction Phase
Phase
Number
1

Phase Name

Phase Type

Building Construction

Start Date

Building Construction

End Date

7/16/2020

Num Days Num Days
Week

7/16/2020

5

Phase Description

1 Screen/Diffuser Construction

Acres of Grading (Site Preparation Phase): 0
Acres of Grading (Grading Phase): 0
Acres of Paving: 0
Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0
OffRoad Equipment
Phase Name

Offroad Equipment Type

Amount

Usage Hours

Horse Power

Load Factor

Building Construction

Cranes

2

4.00

231

0.29

Building Construction

Forklifts

0

8.00

89

0.20

Building Construction

Tractors/Loaders/Backhoes

0

8.00

97

0.37

Worker Vehicle
Class

Vendor
Vehicle
Class
HDT_Mix

Trips and VMT
Phase Name

Offroad Equipment Worker Trip
Count
Number

Building Construction

2

Vendor Trip Hauling Trip Worker Trip
Number
Number
Length

52.00

0.00

0.00

Vendor Trip Hauling Trip
Length
Length

14.70

6.90

20.00 LD_Mix

Hauling
Vehicle
Class
HHDT

3.1 Mitigation Measures Construction

3.2 Building Construction - 2020
Unmitigated Construction On-Site

ROG

Category

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

lb/day

Bio- CO2 NBio- CO2 Total CO2

lb/day
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CH4

N2O

CO2e

Off-Road

0.4534

5.3915

2.1154

5.7700e003

0.2223

0.2223

0.2045

0.2045

558.7896

558.7896

0.1807

563.3077

Total

0.4534

5.3915

2.1154

5.7700e003

0.2223

0.2223

0.2045

0.2045

558.7896

558.7896

0.1807

563.3077

Exhaust
PM10

PM10
Total

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Fugitive
PM2.5

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.2353

0.1582

2.1259

5.9700e003

0.5812

4.4100e003

0.5857

0.1542

4.0600e003

0.1582

595.0971

595.0971

0.0171

595.5248

Total

0.2353

0.1582

2.1259

5.9700e003

0.5812

4.4100e003

0.5857

0.1542

4.0600e003

0.1582

595.0971

595.0971

0.0171

595.5248

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

Mitigated Construction On-Site

ROG

NOx

CO

Category

lb/day

CH4

N2O

CO2e

lb/day

Off-Road

0.4534

5.3915

2.1154

5.7700e003

0.2223

0.2223

0.2045

0.2045

0.0000

558.7896

558.7896

0.1807

563.3077

Total

0.4534

5.3915

2.1154

5.7700e003

0.2223

0.2223

0.2045

0.2045

0.0000

558.7896

558.7896

0.1807

563.3077
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Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.2353

0.1582

2.1259

5.9700e003

0.5812

4.4100e003

0.5857

0.1542

4.0600e003

0.1582

595.0971

595.0971

0.0171

595.5248

Total

0.2353

0.1582

2.1259

5.9700e003

0.5812

4.4100e003

0.5857

0.1542

4.0600e003

0.1582

595.0971

595.0971

0.0171

595.5248
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HB Desal - Wedgewire & Diffuser Install (Other Days) - South Coast AQMD Air District, Annual

HB Desal - Wedgewire & Diffuser Install (Other Days)
South Coast AQMD Air District, Annual

1.0 Project Characteristics
1.1 Land Usage
Land Uses

Size

Metric

Lot Acreage

Floor Surface Area

Population

User Defined Industrial

1.00

User Defined Unit

0.00

0.00

0

1.2 Other Project Characteristics
Urbanization

Urban

Climate Zone

8

Utility Company

Southern California Edison

CO2 Intensity
(lb/MWhr)

592.74

Wind Speed (m/s)

2.2

CH4 Intensity
(lb/MWhr)

0.029

Precipitation Freq (Days)

31

Operational Year

2021

N2O Intensity
(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data
Land Use - Off shore construction of intake wedgewire screens and discharge diffuser
Construction Phase - Remaining days wedgewire screen and diffuser installation construction
Off-road Equipment - Equipment assumptions: 2x cranes on barges (4 hrs each). Harborcraft emissions modeled outside of CalEEMod
Trips and VMT - 52 one-way worker trips (26 round trips assuming each worker would drive own vehicle)
Table Name

Column Name

Default Value

New Value

tblConstructionPhase

NumDays

0.00

1.00

tblOffRoadEquipment

OffRoadEquipmentType

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

2.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

0.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

0.00

tblOffRoadEquipment

UsageHours

6.00

8.00

Forklifts
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tblProjectCharacteristics

CO2IntensityFactor

702.44

592.74

tblProjectCharacteristics

OperationalYear

2018

2021

tblTripsAndVMT

WorkerTripNumber

0.00

52.00

2.0 Emissions Summary
2.1 Overall Construction
Unmitigated Construction
ROG

NOx

CO

SO2

Fugitive
PM10

Year

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

2020

3.4000e004

2.7800e003

2.0400e003

1.0000e005

2.9000e004

1.1000e004

4.0000e004

8.0000e005

1.0000e004

1.8000e004

0.0000

0.5103

0.5103

9.0000e005

0.0000

0.5125

Maximum

3.4000e004

2.7800e003

2.0400e003

1.0000e005

2.9000e004

1.1000e004

4.0000e004

8.0000e005

1.0000e004

1.8000e004

0.0000

0.5103

0.5103

9.0000e005

0.0000

0.5125

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Mitigated Construction
ROG

NOx

Year

Bio- CO2 NBio- CO2 Total CO2

tons/yr

MT/yr

2020

3.4000e004

2.7800e003

2.0400e003

1.0000e005

2.9000e004

1.1000e004

4.0000e004

8.0000e005

1.0000e004

1.8000e004

0.0000

0.5103

0.5103

9.0000e005

0.0000

0.5125

Maximum

3.4000e004

2.7800e003

2.0400e003

1.0000e005

2.9000e004

1.1000e004

4.0000e004

8.0000e005

1.0000e004

1.8000e004

0.0000

0.5103

0.5103

9.0000e005

0.0000

0.5125

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N20

CO2e

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Percent
Reduction
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Bio- CO2 NBio-CO2 Total CO2

0.00

0.00

0.00

3.0 Construction Detail
Construction Phase
Phase
Number
1

Phase Name

Phase Type

Building Construction

Start Date

Building Construction

End Date

7/16/2020

Num Days Num Days
Week

7/16/2020

5

Phase Description

1 Screen/Diffuser Construction

Acres of Grading (Site Preparation Phase): 0
Acres of Grading (Grading Phase): 0
Acres of Paving: 0
Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0
OffRoad Equipment
Phase Name

Offroad Equipment Type

Amount

Usage Hours

Horse Power

Load Factor

Building Construction

Cranes

2

4.00

231

0.29

Building Construction

Forklifts

0

8.00

89

0.20

Building Construction

Tractors/Loaders/Backhoes

0

8.00

97

0.37

Worker Vehicle
Class

Vendor
Vehicle
Class
HDT_Mix

Trips and VMT
Phase Name

Offroad Equipment Worker Trip
Count
Number

Building Construction

2

Vendor Trip Hauling Trip Worker Trip
Number
Number
Length

52.00

0.00

0.00

Vendor Trip Hauling Trip
Length
Length

14.70

6.90

20.00 LD_Mix

Hauling
Vehicle
Class
HHDT

3.1 Mitigation Measures Construction

3.2 Building Construction - 2020
Unmitigated Construction On-Site

ROG

Category

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

tons/yr

Bio- CO2 NBio- CO2 Total CO2

MT/yr
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CH4

N2O

CO2e

Off-Road

2.3000e004

2.7000e003

1.0600e003

0.0000

1.1000e004

1.1000e004

1.0000e004

1.0000e004

0.0000

0.2535

0.2535

8.0000e005

0.0000

0.2555

Total

2.3000e004

2.7000e003

1.0600e003

0.0000

1.1000e004

1.1000e004

1.0000e004

1.0000e004

0.0000

0.2535

0.2535

8.0000e005

0.0000

0.2555

Exhaust
PM10

PM10
Total

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Fugitive
PM2.5

Bio- CO2 NBio- CO2 Total CO2

tons/yr

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

1.2000e004

9.0000e005

9.8000e004

0.0000

2.9000e004

0.0000

2.9000e004

8.0000e005

0.0000

8.0000e005

0.0000

0.2568

0.2568

1.0000e005

0.0000

0.2570

Total

1.2000e004

9.0000e005

9.8000e004

0.0000

2.9000e004

0.0000

2.9000e004

8.0000e005

0.0000

8.0000e005

0.0000

0.2568

0.2568

1.0000e005

0.0000

0.2570

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Mitigated Construction On-Site

ROG

NOx

CO

Category

Bio- CO2 NBio- CO2 Total CO2

tons/yr

MT/yr

Off-Road

2.3000e004

2.7000e003

1.0600e003

0.0000

1.1000e004

1.1000e004

1.0000e004

1.0000e004

0.0000

0.2535

0.2535

8.0000e005

0.0000

0.2555

Total

2.3000e004

2.7000e003

1.0600e003

0.0000

1.1000e004

1.1000e004

1.0000e004

1.0000e004

0.0000

0.2535

0.2535

8.0000e005

0.0000

0.2555
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Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

1.2000e004

9.0000e005

9.8000e004

0.0000

2.9000e004

0.0000

2.9000e004

8.0000e005

0.0000

8.0000e005

0.0000

0.2568

0.2568

1.0000e005

0.0000

0.2570

Total

1.2000e004

9.0000e005

9.8000e004

0.0000

2.9000e004

0.0000

2.9000e004

8.0000e005

0.0000

8.0000e005

0.0000

0.2568

0.2568

1.0000e005

0.0000

0.2570
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HB Desal - Wedgewire & Diffuser Install (Last Day) - South Coast AQMD Air District, Summer

HB Desal - Wedgewire & Diffuser Install (Last Day)
South Coast AQMD Air District, Summer

1.0 Project Characteristics
1.1 Land Usage
Land Uses

Size

Metric

Lot Acreage

Floor Surface Area

Population

User Defined Industrial

1.00

User Defined Unit

0.00

0.00

0

1.2 Other Project Characteristics
Urbanization

Urban

Climate Zone

8

Utility Company

Southern California Edison

CO2 Intensity
(lb/MWhr)

592.74

Wind Speed (m/s)

2.2

CH4 Intensity
(lb/MWhr)

0.029

Precipitation Freq (Days)

31

Operational Year

2021

N2O Intensity
(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data
Land Use - Off shore construction of intake wedgewire screens and discharge diffuser
Construction Phase - Last day of wedgewire screen and diffuser installation construction
Off-road Equipment - Equipment assumptions: 2x cranes on barges (4 hrs each)
Trips and VMT - 92 one-way worker trips (46 round trips assuming each worker would drive own vehicle)
Table Name

Column Name

Default Value

New Value

tblConstructionPhase

NumDays

0.00

1.00

tblOffRoadEquipment

OffRoadEquipmentType

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

2.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

0.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

0.00

Forklifts
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tblOffRoadEquipment

UsageHours

6.00

8.00

tblProjectCharacteristics

CO2IntensityFactor

702.44

592.74

tblProjectCharacteristics

OperationalYear

2018

2021

tblTripsAndVMT

WorkerTripNumber

0.00

92.00

2.0 Emissions Summary
2.1 Overall Construction (Maximum Daily Emission)
Unmitigated Construction
ROG

NOx

CO

SO2

Fugitive
PM10

Year

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

2020

0.8696

5.6713

5.8765

0.0163

1.0283

0.2301

1.2584

0.2727

0.2117

0.4844

0.0000

1,611.653 1,611.653
7
7

0.2110

0.0000

1,616.928
6

Maximum

0.8696

5.6713

5.8765

0.0163

1.0283

0.2301

1.2584

0.2727

0.2117

0.4844

0.0000

1,611.653 1,611.653
7
7

0.2110

0.0000

1,616.928
6

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Mitigated Construction
ROG

NOx

Year

Bio- CO2 NBio- CO2 Total CO2

lb/day

lb/day

2020

0.8696

5.6713

5.8765

0.0163

1.0283

0.2301

1.2584

0.2727

0.2117

0.4844

0.0000

1,611.653 1,611.653
7
7

0.2110

0.0000

1,616.928
6

Maximum

0.8696

5.6713

5.8765

0.0163

1.0283

0.2301

1.2584

0.2727

0.2117

0.4844

0.0000

1,611.653 1,611.653
7
7

0.2110

0.0000

1,616.928
6

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N20

CO2e

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Percent
Reduction
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Bio- CO2 NBio-CO2 Total CO2

0.00

0.00

0.00

3.0 Construction Detail
Construction Phase
Phase
Number
1

Phase Name

Phase Type

Building Construction

Start Date

Building Construction

End Date

8/14/2020

Num Days Num Days
Week

8/14/2020

5

Phase Description

1 Screen/Diffuser Construction

Acres of Grading (Site Preparation Phase): 0
Acres of Grading (Grading Phase): 0
Acres of Paving: 0
Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0
OffRoad Equipment
Phase Name

Offroad Equipment Type

Amount

Usage Hours

Horse Power

Load Factor

Building Construction

Cranes

2

4.00

231

0.29

Building Construction

Forklifts

0

8.00

89

0.20

Building Construction

Tractors/Loaders/Backhoes

0

8.00

97

0.37

Worker Vehicle
Class

Vendor
Vehicle
Class
HDT_Mix

Trips and VMT
Phase Name

Offroad Equipment Worker Trip
Count
Number

Building Construction

2

Vendor Trip Hauling Trip Worker Trip
Number
Number
Length

92.00

0.00

0.00

Vendor Trip Hauling Trip
Length
Length

14.70

6.90

20.00 LD_Mix

Hauling
Vehicle
Class
HHDT

3.1 Mitigation Measures Construction

3.2 Building Construction - 2020
Unmitigated Construction On-Site

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total
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Bio- CO2 NBio- CO2 Total CO2

CH4

N2O

CO2e

Category

lb/day

lb/day

Off-Road

0.4534

5.3915

2.1154

5.7700e003

0.2223

0.2223

0.2045

0.2045

558.7896

558.7896

0.1807

563.3077

Total

0.4534

5.3915

2.1154

5.7700e003

0.2223

0.2223

0.2045

0.2045

558.7896

558.7896

0.1807

563.3077

Exhaust
PM10

PM10
Total

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Fugitive
PM2.5

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.4162

0.2798

3.7611

0.0106

1.0283

7.8000e003

1.0361

0.2727

7.1900e003

0.2799

1,052.864 1,052.864
1
1

0.0303

1,053.620
8

Total

0.4162

0.2798

3.7611

0.0106

1.0283

7.8000e003

1.0361

0.2727

7.1900e003

0.2799

1,052.864 1,052.864
1
1

0.0303

1,053.620
8

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

Mitigated Construction On-Site

ROG

NOx

CO

Category

lb/day

CH4

N2O

CO2e

lb/day

Off-Road

0.4534

5.3915

2.1154

5.7700e003

0.2223

0.2223

0.2045

0.2045

0.0000

558.7896

558.7896

0.1807

563.3077

Total

0.4534

5.3915

2.1154

5.7700e003

0.2223

0.2223

0.2045

0.2045

0.0000

558.7896

558.7896

0.1807

563.3077
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Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.4162

0.2798

3.7611

0.0106

1.0283

7.8000e003

1.0361

0.2727

7.1900e003

0.2799

1,052.864 1,052.864
1
1

0.0303

1,053.620
8

Total

0.4162

0.2798

3.7611

0.0106

1.0283

7.8000e003

1.0361

0.2727

7.1900e003

0.2799

1,052.864 1,052.864
1
1

0.0303

1,053.620
8
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HB Desal - Wedgewire & Diffuser Install (Last Day) - South Coast AQMD Air District, Annual

HB Desal - Wedgewire & Diffuser Install (Last Day)
South Coast AQMD Air District, Annual

1.0 Project Characteristics
1.1 Land Usage
Land Uses

Size

Metric

Lot Acreage

Floor Surface Area

Population

User Defined Industrial

1.00

User Defined Unit

0.00

0.00

0

1.2 Other Project Characteristics
Urbanization

Urban

Climate Zone

8

Utility Company

Southern California Edison

CO2 Intensity
(lb/MWhr)

592.74

Wind Speed (m/s)

2.2

CH4 Intensity
(lb/MWhr)

0.029

Precipitation Freq (Days)

31

Operational Year

2021

N2O Intensity
(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data
Land Use - Off shore construction of intake wedgewire screens and discharge diffuser
Construction Phase - Last day of wedgewire screen and diffuser installation construction
Off-road Equipment - Equipment assumptions: 2x cranes on barges (4 hrs each)
Trips and VMT - 92 one-way worker trips (46 round trips assuming each worker would drive own vehicle)
Table Name

Column Name

Default Value

New Value

tblConstructionPhase

NumDays

0.00

1.00

tblOffRoadEquipment

OffRoadEquipmentType

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

2.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

0.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

0.00

Forklifts
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tblOffRoadEquipment

UsageHours

6.00

8.00

tblProjectCharacteristics

CO2IntensityFactor

702.44

592.74

tblProjectCharacteristics

OperationalYear

2018

2021

tblTripsAndVMT

WorkerTripNumber

0.00

92.00

2.0 Emissions Summary
2.1 Overall Construction
Unmitigated Construction
ROG

NOx

CO

SO2

Fugitive
PM10

Year

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

2020

4.3000e004

2.8500e003

2.8000e003

1.0000e005

5.0000e004

1.2000e004

6.2000e004

1.3000e004

1.1000e004

2.4000e004

0.0000

0.7078

0.7078

1.0000e004

0.0000

0.7102

Maximum

4.3000e004

2.8500e003

2.8000e003

1.0000e005

5.0000e004

1.2000e004

6.2000e004

1.3000e004

1.1000e004

2.4000e004

0.0000

0.7078

0.7078

1.0000e004

0.0000

0.7102

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Mitigated Construction
ROG

NOx

Year

Bio- CO2 NBio- CO2 Total CO2

tons/yr

MT/yr

2020

4.3000e004

2.8500e003

2.8000e003

1.0000e005

5.0000e004

1.2000e004

6.2000e004

1.3000e004

1.1000e004

2.4000e004

0.0000

0.7078

0.7078

1.0000e004

0.0000

0.7102

Maximum

4.3000e004

2.8500e003

2.8000e003

1.0000e005

5.0000e004

1.2000e004

6.2000e004

1.3000e004

1.1000e004

2.4000e004

0.0000

0.7078

0.7078

1.0000e004

0.0000

0.7102

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N20

CO2e

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Percent
Reduction

3.0 Construction Detail
Construction Phase
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Bio- CO2 NBio-CO2 Total CO2

0.00

0.00

0.00

Phase
Number
1

Phase Name

Phase Type

Building Construction

Start Date

Building Construction

End Date

8/14/2020

Num Days Num Days
Week

8/14/2020

5

Phase Description

1 Screen/Diffuser Construction

Acres of Grading (Site Preparation Phase): 0
Acres of Grading (Grading Phase): 0
Acres of Paving: 0
Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0
OffRoad Equipment
Phase Name

Offroad Equipment Type

Amount

Usage Hours

Horse Power

Load Factor

Building Construction

Cranes

2

4.00

231

0.29

Building Construction

Forklifts

0

8.00

89

0.20

Building Construction

Tractors/Loaders/Backhoes

0

8.00

97

0.37

Worker Vehicle
Class

Vendor
Vehicle
Class
HDT_Mix

Trips and VMT
Phase Name

Offroad Equipment Worker Trip
Count
Number

Building Construction

2

Vendor Trip Hauling Trip Worker Trip
Number
Number
Length

92.00

0.00

0.00

Vendor Trip Hauling Trip
Length
Length

14.70

6.90

20.00 LD_Mix

Hauling
Vehicle
Class
HHDT

3.1 Mitigation Measures Construction

3.2 Building Construction - 2020
Unmitigated Construction On-Site

ROG

NOx

CO

SO2

Category

Off-Road

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

tons/yr

2.3000e004

2.7000e003

1.0600e003

0.0000

1.1000e004

CH4

N2O

CO2e

8.0000e005

0.0000

0.2555

MT/yr

1.1000e004

1.0000e004

1.0000e004
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0.0000

0.2535

0.2535

Total

2.3000e004

2.7000e003

1.0600e003

0.0000

1.1000e004

1.1000e004

Exhaust
PM10

PM10
Total

1.0000e004

1.0000e004

Exhaust
PM2.5

PM2.5
Total

0.0000

0.2535

0.2535

8.0000e005

0.0000

0.2555

CH4

N2O

CO2e

Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Fugitive
PM2.5

Bio- CO2 NBio- CO2 Total CO2

tons/yr

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

2.1000e004

1.6000e004

1.7400e003

1.0000e005

5.0000e004

0.0000

5.1000e004

1.3000e004

0.0000

1.4000e004

0.0000

0.4543

0.4543

1.0000e005

0.0000

0.4547

Total

2.1000e004

1.6000e004

1.7400e003

1.0000e005

5.0000e004

0.0000

5.1000e004

1.3000e004

0.0000

1.4000e004

0.0000

0.4543

0.4543

1.0000e005

0.0000

0.4547

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Mitigated Construction On-Site

ROG

NOx

CO

Category

Bio- CO2 NBio- CO2 Total CO2

tons/yr

MT/yr

Off-Road

2.3000e004

2.7000e003

1.0600e003

0.0000

1.1000e004

1.1000e004

1.0000e004

1.0000e004

0.0000

0.2535

0.2535

8.0000e005

0.0000

0.2555

Total

2.3000e004

2.7000e003

1.0600e003

0.0000

1.1000e004

1.1000e004

1.0000e004

1.0000e004

0.0000

0.2535

0.2535

8.0000e005

0.0000

0.2555

Mitigated Construction Off-Site
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ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

2.1000e004

1.6000e004

1.7400e003

1.0000e005

5.0000e004

0.0000

5.1000e004

1.3000e004

0.0000

1.4000e004

0.0000

0.4543

0.4543

1.0000e005

0.0000

0.4547

Total

2.1000e004

1.6000e004

1.7400e003

1.0000e005

5.0000e004

0.0000

5.1000e004

1.3000e004

0.0000

1.4000e004

0.0000

0.4543

0.4543

1.0000e005

0.0000

0.4547
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OPERATIONAL EMISSION SUMMARY
OPTION 1: NON-ROTATING WEDGEWIRE SCREENS
11 dives
Maximum Daily Emissions From Wedgewire Screen Cleaning
pounds/day
MT/day
ROG
NOx
CO
SOx
PM10
PM2.5
CO2
Vessel Emissions
1.13
6.36
4.89
0.01
0.20
0.20
0.56
Onshore Emissions
0.03
0.02
0.30
0.00
0.09
0.02
0.04
Total
1.16
6.38
5.19
0.01
0.29
0.22
0.60

Total Annual Emissions From Wedgewire Screen Cleaning
tons/year
MT/year
ROG
NOx
CO
SOx
PM10
PM2.5
CO2
Vessel Emissions
0.01
0.03
0.03
0.00
0.00
0.00
6.18
Onshore Emissions
0.00
0.00
0.00
0.00
0.00
0.00
0.44
Total
0.01
0.04
0.03
0.00
0.00
0.00
6.62
* Annual emissions assumes 11 dives

OPTION 2: ROTATING WEDGEWIRE SCREENS
4 dives
Maximum Daily Emissions From Wedgewire Screen Inspection
pounds/day
MT/day
ROG
NOx
CO
SOx
PM10
PM2.5
CO2
Vessel Emissions
1.13
6.36
4.89
0.01
0.20
0.20
0.56
Onshore Emissions
0.03
0.02
0.30
0.00
0.09
0.02
0.04
Pump Electricity
------0.04
Total
1.16
6.38
5.19
0.01
0.29
0.22
0.64

Total Annual Emissions From Wedgewire Screen Cleaning
tons/year
MT/year
ROG
NOx
CO
SOx
PM10
PM2.5
CO2
Vessel Emissions
0.00
0.01
0.01
0.00
0.00
0.00
2.25
Onshore Emissions
0.00
0.00
0.00
0.00
0.00
0.00
0.16
Pump Electricity
------14.12
Total
0.00
0.01
0.01
0.00
0.00
0.00
16.53
* Annual emissions assumes 4 dives. Onshore emissions based on on-road vehicles and GHGs from pump electricity

ASSUMPTIONS

Vessel
Name
Vessel Type
Main Engine Power (hp)
Engine Power Range (Low)
Engine Power Range (High)
Main Engine Power (kW)
Number of Main Engines
Auxiliary Engine Power (hp)
Engine Power Range (Low)
Engine Power Range (High)
Auxiliary Engine Power (kW)
Number of Auxiliary Engines
Main Engine Load Factor
Auxiliary Engine Load Factor
Main Engine Model Year
Model Year Range (Low)
Model Year Range (High)
Main Engine Age
Main Engine Useful Life
Auxiliary Engine Model Year
Model Year Range (Low)
Model Year Range (High)
Auxiliary Engine Age
Auxiliary Engine Useful Life
Brake Specific Fuel Consumption (g/hp-h)
Operational Time (hours/day)
Work Days (days)
Operational Year

Crew Boat
Crew and Supply
250
176
250
186.425
1
100
51
120
74.57
1
0.45
0.43
2010
2010
2011
11
22
2010
2010
2011
11
22
184
2
1
2021

Emissions Factors
Vessel
Crew Boat

g/kW-h
g/kW-h g/kW-h
g/hp-h
g/kW-h g/kW-h
ROG
NOx
CO
SOx
PM10 PM2.5
0.68
5.1
3.73 0.00276
0.15
1.18
5.32
3.73 0.00276
0.22

Engines
Main
Auxiliary

g/hp-h
CO2
0.147
545.6
0.2156
545.6

Engine Load Factor
Crew Boat
Main
Auxiliary

0.45
0.43

Engine Useful Life
Crew Boat
Main
Auxiliary

22
22

Engine Fuel Correction Factor
Vessel
Crew Boat

Engines
Main
Auxiliary

ROG

Engines
Main
Auxiliary

ROG

Crew Boat

Time to and from Port

Crew Boat

1
1

NOx
CO
0.948
0.948

1
1

SOx

0.28
0.28

NOx
CO
0.14
0.14

0.16
0.16

1
1

PM10 PM2.5
0.8
0.8

0.8
0.8

CO2

1
1

PM10 PM2.5
0.44
0.44

0.44
0.44

1
1

Engine Deterioration Factor

Distance (nautical miles) a
Speed (knots) b
Time (hours)
Max. Daily Number of Trips to or from Port of
Long Beach

SOx

16.5
12
1.375

2
a. Distance for construction vessels based on route from Port of Long Beach to 0.5 miles offshore of desalination plant.
b. Conservatively assumed that the Port of Long Beach voluntary speed reduction program would apply as slowest speed.
SOURCE: CARB 2007a. Appendix B, Emissions Estimation Methodology for Commercial Harbor Craft Operating in California.

CO2
1
1

HARBORCRAFT EMISSIONS
Maximum Daily Emissions From Operational Activities
Vessel
Engines
Crew Boat Main
Auxiliary
Total

ROG

NOx
0.29
0.19
0.48

CO
1.91
0.76
2.68

pounds/day
SOx
1.49
0.57
2.06

PM10
0.00
0.00
0.00

PM2.5
0.05
0.03
0.08

MT/day
CO2
0.05
0.18
0.03
0.05
0.08
0.24

Maximum Daily Emissions From Daily Travel To/From Port
MT/day
pounds/day
Vessel
Engines ROG
NOx
CO
SOx
PM10
PM2.5
CO2
Crew Boat Main
0.39
2.63
2.05
0.00
0.07
0.07
0.25
Auxiliary
0.26
1.05
0.78
0.00
0.04
0.04
0.07
Total
0.66
3.68
2.83
0.00
0.12
0.11
0.33

Huntington Beach Desal Intake/Diffuser Emissions Estimates - Assumptions
Option 2 - Indirect GHG Emissions from Rotating Screen Electricity Use (Power Plant Emissions)
Operations Annual Electrical Use:
70,080 hp-hr/year
0.746 kWh/hp-hr
52,280 kWh (kilowatt hours)/year
52 mWh (megawatt hours)/year

Indirect GHG gases
Carbon Dioxide (CO2)
Nitrous Oxide (N2O)
Methane (CH4)

Emission Factor*
lb/mWh
592.74
0.006
0.029

Annual
Project
Electricity mWh
52
52
52

CO2
Annual
GHGs Equivalent CO2 Equivalent
metric tons Factor Emissions (metric tons)
14.06
1
14.06
0.0001
298
0.04
0.0007
25
0.02

Total Indirect GHG Emissions from Rotating Screen Operations Electricity Use=

14.12

* Emission factors for CO2, CH4, and N2O are from the CalEEMod software version 2016.3.1 for SCE.
CO2 adjusted based on 33% RPS by 2020

CalEEMod Version: CalEEMod.2016.3.1

Date: 2/17/2017 11:16 AM

HB Desal - On-road trips for Operations - South Coast AQMD Air District, Summer

HB Desal - On-road trips for Operations
South Coast AQMD Air District, Summer

1.0 Project Characteristics
1.1 Land Usage
Land Uses

Size

Metric

Lot Acreage

Floor Surface Area

Population

User Defined Industrial

1.00

User Defined Unit

0.00

0.00

0

1.2 Other Project Characteristics
Urbanization

Urban

Climate Zone

8

Utility Company

Southern California Edison

CO2 Intensity
(lb/MWhr)

592.74

Wind Speed (m/s)

2.2

CH4 Intensity
(lb/MWhr)

0.029

Precipitation Freq (Days)

31

Operational Year

2021

N2O Intensity
(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data
Land Use - Off shore cleaning/inspection of intake wedgewire screens
Construction Phase - Wedgewire screen cleaning and inspection. Operations modeled with the "Construction" module in CalEEMod. Harborcraft
emissions modeled outside of CalEEMod
Off-road Equipment - No heavy equipment needed
Trips and VMT - 8 one-way worker trips (4 round trips assuming each worker would drive own vehicle)
Table Name

Column Name

Default Value

New Value

tblConstructionPhase

NumDays

0.00

1.00

tblConstructionPhase

PhaseEndDate

7/16/2020

1/4/2021

tblConstructionPhase

PhaseStartDate

7/16/2020

1/4/2021

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

0.00
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tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

0.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

0.00

tblOffRoadEquipment

UsageHours

6.00

8.00

tblProjectCharacteristics

CO2IntensityFactor

702.44

592.74

tblProjectCharacteristics

OperationalYear

2018

2021

tblTripsAndVMT

WorkerTripNumber

0.00

8.00

2.0 Emissions Summary
2.1 Overall Construction (Maximum Daily Emission)
Unmitigated Construction
ROG

NOx

CO

SO2

Fugitive
PM10

Year

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

2021

0.0338

0.0219

0.3014

8.9000e004

0.0894

6.6000e004

0.0901

0.0237

6.1000e004

0.0243

0.0000

88.5923

88.5923

2.3800e003

0.0000

88.6518

Maximum

0.0338

0.0219

0.3014

8.9000e004

0.0894

6.6000e004

0.0901

0.0237

6.1000e004

0.0243

0.0000

88.5923

88.5923

2.3800e003

0.0000

88.6518

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Mitigated Construction
ROG

NOx

Year

Bio- CO2 NBio- CO2 Total CO2

lb/day

lb/day

2021

0.0338

0.0219

0.3014

8.9000e004

0.0894

6.6000e004

0.0901

0.0237

6.1000e004

0.0243

0.0000

88.5923

88.5923

2.3800e003

0.0000

88.6518

Maximum

0.0338

0.0219

0.3014

8.9000e004

0.0894

6.6000e004

0.0901

0.0237

6.1000e004

0.0243

0.0000

88.5923

88.5923

2.3800e003

0.0000

88.6518

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N20

CO2e

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Percent
Reduction
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Bio- CO2 NBio-CO2 Total CO2

0.00

0.00

0.00

3.0 Construction Detail
Construction Phase
Phase
Number
1

Phase Name

Phase Type

Building Construction

Start Date

Building Construction

End Date

1/4/2021

Num Days Num Days
Week

1/4/2021

Phase Description

1 Screen Cleaning/Inspection

5

Acres of Grading (Site Preparation Phase): 0
Acres of Grading (Grading Phase): 0
Acres of Paving: 0
Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0
OffRoad Equipment
Phase Name

Offroad Equipment Type

Amount

Usage Hours

Horse Power

Load Factor

Building Construction

Cranes

0

4.00

231

0.29

Building Construction

Forklifts

0

8.00

89

0.20

Building Construction

Tractors/Loaders/Backhoes

0

8.00

97

0.37

Worker Vehicle
Class

Vendor
Vehicle
Class
HDT_Mix

Trips and VMT
Phase Name

Offroad Equipment Worker Trip
Count
Number

Building Construction

2

Vendor Trip Hauling Trip Worker Trip
Length
Number
Number

8.00

0.00

0.00

Vendor Trip Hauling Trip
Length
Length

14.70

6.90

20.00 LD_Mix

Hauling
Vehicle
Class
HHDT

3.1 Mitigation Measures Construction

3.2 Building Construction - 2021
Unmitigated Construction On-Site

ROG

Category

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

lb/day

Bio- CO2 NBio- CO2 Total CO2

lb/day
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CH4

N2O

CO2e

Off-Road

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Total

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Exhaust
PM10

PM10
Total

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Fugitive
PM2.5

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.0338

0.0219

0.3014

8.9000e004

0.0894

6.6000e004

0.0901

0.0237

6.1000e004

0.0243

88.5923

88.5923

2.3800e003

88.6518

Total

0.0338

0.0219

0.3014

8.9000e004

0.0894

6.6000e004

0.0901

0.0237

6.1000e004

0.0243

88.5923

88.5923

2.3800e003

88.6518

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

Mitigated Construction On-Site

ROG

NOx

CO

Category

lb/day

CH4

N2O

CO2e

lb/day

Off-Road

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Total

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000
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Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.0338

0.0219

0.3014

8.9000e004

0.0894

6.6000e004

0.0901

0.0237

6.1000e004

0.0243

88.5923

88.5923

2.3800e003

88.6518

Total

0.0338

0.0219

0.3014

8.9000e004

0.0894

6.6000e004

0.0901

0.0237

6.1000e004

0.0243

88.5923

88.5923

2.3800e003

88.6518
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HB Desal - On-road trips for Operations
South Coast AQMD Air District, Winter

1.0 Project Characteristics
1.1 Land Usage
Land Uses

Size

Metric

Lot Acreage

Floor Surface Area

Population

User Defined Industrial

1.00

User Defined Unit

0.00

0.00

0

1.2 Other Project Characteristics
Urbanization

Urban

Climate Zone

8

Utility Company

Southern California Edison

CO2 Intensity
(lb/MWhr)

592.74

Wind Speed (m/s)

2.2

CH4 Intensity
(lb/MWhr)

0.029

Precipitation Freq (Days)

31

Operational Year

2021

N2O Intensity
(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data
Land Use - Off shore cleaning/inspection of intake wedgewire screens
Construction Phase - Wedgewire screen cleaning and inspection. Operations modeled with the "Construction" module in CalEEMod. Harborcraft
emissions modeled outside of CalEEMod
Off-road Equipment - No heavy equipment needed
Trips and VMT - 8 one-way worker trips (4 round trips assuming each worker would drive own vehicle)
Table Name

Column Name

Default Value

New Value

tblConstructionPhase

NumDays

0.00

1.00

tblConstructionPhase

PhaseEndDate

7/16/2020

1/4/2021

tblConstructionPhase

PhaseStartDate

7/16/2020

1/4/2021

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

0.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

0.00
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tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

0.00

tblOffRoadEquipment

UsageHours

6.00

8.00

tblProjectCharacteristics

CO2IntensityFactor

702.44

592.74

tblProjectCharacteristics

OperationalYear

2018

2021

tblTripsAndVMT

WorkerTripNumber

0.00

8.00

2.0 Emissions Summary
2.1 Overall Construction (Maximum Daily Emission)
Unmitigated Construction
ROG

NOx

CO

SO2

Fugitive
PM10

Year

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

2021

0.0369

0.0240

0.2708

8.3000e004

0.0894

6.6000e004

0.0901

0.0237

6.1000e004

0.0243

0.0000

82.8534

82.8534

2.2200e003

0.0000

82.9089

Maximum

0.0369

0.0240

0.2708

8.3000e004

0.0894

6.6000e004

0.0901

0.0237

6.1000e004

0.0243

0.0000

82.8534

82.8534

2.2200e003

0.0000

82.9089

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Mitigated Construction
ROG

NOx

Year

Bio- CO2 NBio- CO2 Total CO2

lb/day

lb/day

2021

0.0369

0.0240

0.2708

8.3000e004

0.0894

6.6000e004

0.0901

0.0237

6.1000e004

0.0243

0.0000

82.8534

82.8534

2.2200e003

0.0000

82.9089

Maximum

0.0369

0.0240

0.2708

8.3000e004

0.0894

6.6000e004

0.0901

0.0237

6.1000e004

0.0243

0.0000

82.8534

82.8534

2.2200e003

0.0000

82.9089

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N20

CO2e

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Percent
Reduction
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Bio- CO2 NBio-CO2 Total CO2

0.00

0.00

0.00

3.0 Construction Detail
Construction Phase
Phase
Number
1

Phase Name

Phase Type

Building Construction

Start Date

Building Construction

End Date

1/4/2021

Num Days Num Days
Week

1/4/2021

Phase Description

1 Screen Cleaning/Inspection

5

Acres of Grading (Site Preparation Phase): 0
Acres of Grading (Grading Phase): 0
Acres of Paving: 0
Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0
OffRoad Equipment
Phase Name

Offroad Equipment Type

Amount

Usage Hours

Horse Power

Load Factor

Building Construction

Cranes

0

4.00

231

0.29

Building Construction

Forklifts

0

8.00

89

0.20

Building Construction

Tractors/Loaders/Backhoes

0

8.00

97

0.37

Worker Vehicle
Class

Vendor
Vehicle
Class
HDT_Mix

Trips and VMT
Phase Name

Offroad Equipment Worker Trip
Count
Number

Building Construction

2

Vendor Trip Hauling Trip Worker Trip
Length
Number
Number

8.00

0.00

0.00

Vendor Trip Hauling Trip
Length
Length

14.70

6.90

20.00 LD_Mix

Hauling
Vehicle
Class
HHDT

3.1 Mitigation Measures Construction

3.2 Building Construction - 2021
Unmitigated Construction On-Site

ROG

Category

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

lb/day

Bio- CO2 NBio- CO2 Total CO2

lb/day
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CH4

N2O

CO2e

Off-Road

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Total

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Exhaust
PM10

PM10
Total

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Fugitive
PM2.5

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.0369

0.0240

0.2708

8.3000e004

0.0894

6.6000e004

0.0901

0.0237

6.1000e004

0.0243

82.8534

82.8534

2.2200e003

82.9089

Total

0.0369

0.0240

0.2708

8.3000e004

0.0894

6.6000e004

0.0901

0.0237

6.1000e004

0.0243

82.8534

82.8534

2.2200e003

82.9089

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

Mitigated Construction On-Site

ROG

NOx

CO

Category

lb/day

CH4

N2O

CO2e

lb/day

Off-Road

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Total

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000
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Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

lb/day

CH4

N2O

CO2e

lb/day

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

0.0369

0.0240

0.2708

8.3000e004

0.0894

6.6000e004

0.0901

0.0237

6.1000e004

0.0243

82.8534

82.8534

2.2200e003

82.9089

Total

0.0369

0.0240

0.2708

8.3000e004

0.0894

6.6000e004

0.0901

0.0237

6.1000e004

0.0243

82.8534

82.8534

2.2200e003

82.9089
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HB Desal - On-road trips for Operations
South Coast AQMD Air District, Annual

1.0 Project Characteristics
1.1 Land Usage
Land Uses

Size

Metric

Lot Acreage

Floor Surface Area

Population

User Defined Industrial

1.00

User Defined Unit

0.00

0.00

0

1.2 Other Project Characteristics
Urbanization

Urban

Climate Zone

8

Utility Company

Southern California Edison

CO2 Intensity
(lb/MWhr)

592.74

Wind Speed (m/s)

2.2

CH4 Intensity
(lb/MWhr)

0.029

Precipitation Freq (Days)

31

Operational Year

2021

N2O Intensity
(lb/MWhr)

0.006

1.3 User Entered Comments & Non-Default Data

Land Use - Off shore cleaning/inspection of intake wedgewire screens
Construction Phase - Wedgewire screen cleaning and inspection. Operations modeled with the "Construction" module in CalEEMod. Harborcraft
emissions modeled outside of CalEEMod
Off-road Equipment - No heavy equipment needed
Trips and VMT - 8 one-way worker trips (4 round trips assuming each worker would drive own vehicle)
Table Name

Column Name

Default Value

New Value

tblConstructionPhase

NumDays

0.00

1.00

tblConstructionPhase

PhaseEndDate

7/16/2020

1/4/2021

tblConstructionPhase

PhaseStartDate

7/16/2020

1/4/2021

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

1.00

0.00
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tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

0.00

tblOffRoadEquipment

OffRoadEquipmentUnitAmount

2.00

0.00

tblOffRoadEquipment

UsageHours

6.00

8.00

tblProjectCharacteristics

CO2IntensityFactor

702.44

592.74

tblProjectCharacteristics

OperationalYear

2018

2021

tblTripsAndVMT

WorkerTripNumber

0.00

8.00

2.0 Emissions Summary
2.1 Overall Construction
Unmitigated Construction
ROG

NOx

CO

SO2

Fugitive
PM10

Year

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

2021

2.0000e005

1.0000e005

1.4000e004

0.0000

4.0000e005

0.0000

4.0000e005

1.0000e005

0.0000

1.0000e005

0.0000

0.0382

0.0382

0.0000

0.0000

0.0383

Maximum

2.0000e005

1.0000e005

1.4000e004

0.0000

4.0000e005

0.0000

4.0000e005

1.0000e005

0.0000

1.0000e005

0.0000

0.0382

0.0382

0.0000

0.0000

0.0383

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Mitigated Construction
ROG

NOx

Year

Bio- CO2 NBio- CO2 Total CO2

tons/yr

MT/yr

2021

2.0000e005

1.0000e005

1.4000e004

0.0000

4.0000e005

0.0000

4.0000e005

1.0000e005

0.0000

1.0000e005

0.0000

0.0382

0.0382

0.0000

0.0000

0.0383

Maximum

2.0000e005

1.0000e005

1.4000e004

0.0000

4.0000e005

0.0000

4.0000e005

1.0000e005

0.0000

1.0000e005

0.0000

0.0382

0.0382

0.0000

0.0000

0.0383

ROG

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N20

CO2e

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

Percent
Reduction
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Bio- CO2 NBio-CO2 Total CO2

0.00

0.00

0.00

3.0 Construction Detail
Construction Phase
Phase
Number
1

Phase Name

Phase Type

Building Construction

Start Date

Building Construction

End Date

1/4/2021

Num Days Num Days
Week

1/4/2021

Phase Description

1 Screen Cleaning/Inspection

5

Acres of Grading (Site Preparation Phase): 0
Acres of Grading (Grading Phase): 0
Acres of Paving: 0
Residential Indoor: 0; Residential Outdoor: 0; Non-Residential Indoor: 0; Non-Residential Outdoor: 0; Striped Parking Area: 0
OffRoad Equipment
Phase Name

Offroad Equipment Type

Amount

Usage Hours

Horse Power

Load Factor

Building Construction

Cranes

0

4.00

231

0.29

Building Construction

Forklifts

0

8.00

89

0.20

Building Construction

Tractors/Loaders/Backhoes

0

8.00

97

0.37

Worker Vehicle
Class

Vendor
Vehicle
Class
HDT_Mix

Trips and VMT
Phase Name

Offroad Equipment Worker Trip
Count
Number

Building Construction

2

Vendor Trip Hauling Trip Worker Trip
Length
Number
Number

8.00

0.00

0.00

Vendor Trip Hauling Trip
Length
Length

14.70

6.90

20.00 LD_Mix

Hauling
Vehicle
Class
HHDT

3.1 Mitigation Measures Construction

3.2 Building Construction - 2021
Unmitigated Construction On-Site

ROG

Category

NOx

CO

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

tons/yr

Bio- CO2 NBio- CO2 Total CO2

MT/yr
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CH4

N2O

CO2e

Off-Road

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Total

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Exhaust
PM10

PM10
Total

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Unmitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Fugitive
PM2.5

Bio- CO2 NBio- CO2 Total CO2

tons/yr

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

2.0000e005

1.0000e005

1.4000e004

0.0000

4.0000e005

0.0000

4.0000e005

1.0000e005

0.0000

1.0000e005

0.0000

0.0382

0.0382

0.0000

0.0000

0.0383

Total

2.0000e005

1.0000e005

1.4000e004

0.0000

4.0000e005

0.0000

4.0000e005

1.0000e005

0.0000

1.0000e005

0.0000

0.0382

0.0382

0.0000

0.0000

0.0383

SO2

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

CH4

N2O

CO2e

Mitigated Construction On-Site

ROG

NOx

CO

Category

Bio- CO2 NBio- CO2 Total CO2

tons/yr

MT/yr

Off-Road

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Total

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000
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Mitigated Construction Off-Site

ROG

NOx

CO

SO2

Category

Fugitive
PM10

Exhaust
PM10

PM10
Total

Fugitive
PM2.5

Exhaust
PM2.5

PM2.5
Total

Bio- CO2 NBio- CO2 Total CO2

tons/yr

CH4

N2O

CO2e

MT/yr

Hauling

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Vendor

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

0.0000

Worker

2.0000e005

1.0000e005

1.4000e004

0.0000

4.0000e005

0.0000

4.0000e005

1.0000e005

0.0000

1.0000e005

0.0000

0.0382

0.0382

0.0000

0.0000

0.0383

Total

2.0000e005

1.0000e005

1.4000e004

0.0000

4.0000e005

0.0000

4.0000e005

1.0000e005

0.0000

1.0000e005

0.0000

0.0382

0.0382

0.0000

0.0000

0.0383
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Attachment:
23. Environmental Review Documents
d. RWQCB Addendum Adopted on April 29, 2021
and Notice Of Determination, dated May 21, 2021

Print Form

Notice of Determination
To:
■

Appendix D
From:
Public Agency: Santa Ana Regional Water Qua
Address: 3737 Main Street, Suite 500
Riverside, CA 92501

Office of Planning and Research
U.S. Mail:

Street Address:

P.O. Box 3044

1400 Tenth St., Rm 113

Sacramento, CA 95812-3044 Sacramento, CA 95814
County Clerk
County of:
Address:

Contact: Jayne Joy

Phone: (951) 782-3284
Lead Agency (if different from above):
City of Huntington Beach
Address: 2000 Main Street
Huntington Beach, CA 92648
Contact: Ricky Ramos
Phone: (714) 536-5271

SUBJECT: Filing of Notice of Determination in compliance with Section 21108 or 21152 of the Public
Resources Code.
State Clearinghouse Number (if submitted to State Clearinghouse): 2001051092
Project Title: NPDES Permit and Waste Discharge Requirements for Seawater Desalination Project at H
Project Applicant: Poseidon (Surfside) LLC
Project Location (include county): City of Huntington Beach, Orange County
Project Description:
Poseidon Resources (Surfside) LLC proposes to construct and operate a seawater desalination facility
(Facility) in Huntington Beach. The Facility would produce an annual average of 50 million gallons per
day (MGD) of potable water through a reserve osmosis process. The Santa Ana Regional Water Quality
Control Board (Santa Ana Water Board) adopted a National Pollutant Discharge Elimination System
(NPDES) permit and waste discharge requirements for the Facility on April 29, 2021. The NPDES permit
This is to advise that the Santa Ana Regional Water Quality Control Board
Lead Agency or
Responsible Agency)
described project on April 29, 2021
(date)
described project.

has approved the above(

and has made the following determinations regarding the above

1. The project [ will
will not] have a significant effect on the environment.
2.
An Environmental Impact Report was prepared for this project pursuant to the provisions of CEQA.
A Negative Declaration was prepared for this project pursuant to the provisions of CEQA.
3. Mitigation measures [
were
were not] made a condition of the approval of the project.
4. A mitigation reporting or monitoring plan [
was
was not] adopted for this project.
5. A statement of Overriding Considerations [
was
was not] adopted for this project.
6. Findings [ were
were not] made pursuant to the provisions of CEQA.
This is to certify that the final EIR with comments and responses and record of project approval, or the
negative Declaration, is available to the General Public at:
https://www.waterboards.ca.gov/santaana/water_issues/programs/Wastewater/Poseidon.html; https://w
Signature (Public Agency):
Date: 5/21/2021

Hope Smythe

Digitally signed by Hope Smythe
Date: 2021.05.21 08:20:35 -07'00'

Title: Executive Officer

Date Received for filing at OPR:

Authority cited: Sections 21083, Public Resources Code.
Reference Section 21000-21174, Public Resources Code.

Revised 2011

Addendum to the Final Subsequent
Environmental Impact Report

(State Clearinghouse No. 2001051092)

Approved August 23, 2010

Seawater Desalination Project at Huntington Beach:
Outfall Modifications—Modifications to the Multiport
Diffuser Design

Prepared by:
California Regional Water Quality Control Board, Santa Ana Region
3737 Main Street, Suite 500
Riverside, CA 92501-3339
July 2020

1

Introduction
This is an addendum to the Final Subsequent Environmental Impact Report for the
Seawater Desalination Project at Huntington Beach (2010 FSEIR) (State Clearinghouse
No. 2001051092) that was certified by the City of Huntington Beach on August 23, 2010
and to the Final Supplemental Environmental Impact Report for the Outfall/Intake
Modifications to the Project and Lease Amendment Project (2017 FSEIR) (State
Clearinghouse No. 2001051092) that was certified by the State Lands Commission on
October 19, 2017 (Addendum).
Poseidon Resources (Surfside) LLC (Poseidon Water) submitted a report of waste
discharge and an application for renewal of their waste discharge requirements and
National Pollutant Discharge Elimination System (NPDES) permit for the Huntington
Beach Desalination Facility, and a request for a Water Code section 13142.5,
subdivision (b) (section 13142.5(b)) determination to the Santa Ana Regional Water
Quality Control Board (Santa Ana Water Board) on June 30, 2016 and March 15, 2016,
respectively. The renewal of the Facility’s NPDES permit is exempt from the California
Environmental Quality Act (CEQA) as provided in Water Code section 13389; however,
the Water Code section 13142.5(b) determination must comply with applicable CEQA
requirements.
As part of the review process for the Water Code section 13142.5(b) determination, the
Santa Ana Water Board engaged an independent reviewer to evaluate Poseidon
Water’s proposed multiport duckbill diffuser. The reviewer ultimately concluded that the
proposed diffuser was not the best available design or technology feasible to minimize
mortality of all forms or marine life; the Santa Ana Water Board concurred with the
reviewer’s findings. To comport with the findings of the third-party review, Poseidon
Water modified the multiport diffuser design. The modifications to the multiport diffuser
design do not involve new significant environmental effects or a substantial increase in
the severity of previously identified significant effects and therefore do not require
preparation of a subsequent environmental impact. (CEQA Guidelines, § 15162, subd.
(a)(1).) This Addendum, prepared by the Santa Ana Water Board as a responsible
agency under the CEQA, evaluates the environmental impacts associated with the
modifications to the multiport diffuser design (hereafter: modified diffuser).
Project Background
Poseidon Water has proposed to construct a new desalination facility in Huntington
Beach, California: the Huntington Beach Desalination Facility (Project). The Facility
must comply with Water Code section 13142.5(b), which requires that a new or
expanded desalination facility use the best available site, design, technology, and
mitigation measures feasible to minimize the intake and mortality of all forms of marine
life.
As the CEQA lead agency, the City of Huntington Beach (City) prepared and adopted
a Final Environmental Impact Report (FEIR) for the Project in 2005. Due to changes in
the Project, changes in circumstances surrounding the Project, and the availability of
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new information, the City prepared and certified the 2010 FSEIR. The 2010 FSEIR
evaluated the potential environmental impacts of the Project assuming the
desalination facility would use the existing AES Huntington Beach LLC Huntington
Beach Generating Station (HBGS) seawater intake and outfall pipelines for its
operations.
In May 2015, the State Water Resources Control Board (State Water Board) adopted an
amendment to add chapter III.M to the Water Quality Control Plan for the Ocean Waters
of California (Ocean Plan) to establish a statewide framework for regional water boards
to apply when making determinations under Water Code section 13142.5(b). As
relevant here, the Ocean Plan states the following:
•

•

“If subsurface intakes are not feasible, the regional water board . . . shall require
that surface water intakes be screened. Screens must be functional while the
facility is withdrawing seawater.” (Ocean Plan, chapter III.M.2.d(1)(c)(i).)
“The preferred technology for minimizing intake and mortality of all forms of
marine life resulting from brine discharge is to commingle brine with wastewater
(e.g., agricultural, municipal, industrial, power plant cooling water, etc.) that
would otherwise be discharged to the ocean. ..... Multiport diffusers are the next
best method for disposing of brine when the brine cannot be diluted by
wastewater and when there are no live organisms in the discharge. Multiport
diffusers shall be engineered to maximize dilution, minimize the size of the brine
mixing zone, minimize the suspension of benthic sediments, and minimize
mortality of all forms of marine life.” (Ocean Plan, chapter III.M.2.d(2)(a) and (b).)

In 2016, Poseidon Water applied to the California State Lands Commission to amend
their lease to address modifications to the Seawater Desalination Project in response to
these requirements of the Ocean Plan (Lease Modification Project). The Lease
Modification Project included the following changes to the proposed Project:
•

•
•

Installation of four 1-millimeter wedgewire screens with a through-screen velocity
of 0.5 feet per second or less on the offshore end of the seawater intake pipeline
about 1,650 feet offshore to reduce entrainment and impingement;
Installation of a multiport duckbill diffuser on the offshore end of the discharge
pipeline about 1,500 feet offshore to enhance brine mixing with seawater;
Reduction of seawater intake volume, because of the above technology
modifications, to 106.7 million gallons per day (MGD) (approximately 30 percent
less source water than the 152 MGD volume approved by the State Lands
Commission in 2010).

The State Lands Commission evaluated the potential environmental impacts of the
Lease Modification Project in the 2017 FSEIR.
The Santa Ana Water Board has issued two NPDES permits and waste discharge
requirements for the Project. Most recently, on February 10, 2012, the Santa Ana Water
Board adopted waste discharge requirements for the Huntington Beach Desalination
Facility (Order No. R8-2012-0007, NPDES No. CA8000403) (2012 Order), renewing the
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NPDES permit that was originally issued for the proposed Project in 2006 (Order No.
R8-2006-0034). The 2012 Order permitted Poseidon Water to discharge a maximum
daily flow of 60.3 million gallons per day (MGD) of wastewater (54 MGD of concentrated
seawater and 6.3 MGD of filter backwash). The Project was permitted to operate in a
co-located mode with the AES HBGS by using HBGS cooling water discharge as its
feed water. The Project was also permitted for temporary stand-alone operations that
would allow Poseidon Water to intake seawater using HBGS intake pumps when HBGS
operations did not provide 126.7 MGD in feed water. The 2012 Order expired on
February 1, 2017.
Poseidon Water submitted a report of waste discharge and application for the renewal
of their NPDES permit and waste discharge requirements on June 30, 2016. Poseidon
Water also submitted a request for a Water Code section 13142.5(b) determination on
March 15, 2016. As part of the review of the section 13142.5.(b) determination request,
the Santa Ana Water Board engaged Dr. Phillip J.W. Roberts, an independent reviewer,
to review Poseidon Water’s proposed multiport duckbill diffuser that was evaluated in
the 2017 FSEIR. Dr. Roberts prepared two reports based on his review: Brine Diffusers
and Shear Mortality (April 2018) (Roberts Diffuser Design Report) and Brine Diffusers
and Shear Mortality: Application to Huntington Beach (April 2018) (Roberts HB Diffuser
Report). In the Roberts HB Diffuser Report, Dr. Roberts ultimately concluded that the
duckbill diffuser was not the best available design or technology feasible to minimize
intake and mortality of marine life.
Poseidon Water modified their multiport diffuser design to minimize shearing mortality
consistent with the findings of the Roberts Diffuser Design Report and the Roberts HB
Diffuser Report. Poseidon Water submitted the modified diffuser design along with an
environmental analysis of the modifications to the Santa Ana Water Board on August 3,
2018. (Attachment 1.) In response to comments from the Santa Ana Water Board and
the State Lands Commission, Poseidon Water submitted additional environmental
analyses. (Attachments 1 and 4.) Then, on February 5, 2019, Poseidon Water
submitted a modification to the alignment of the modified diffuser design. (Attachments
2 and 3.)
Purpose of Addendum
This Addendum evaluates the potential impacts of the installation, maintenance, and
operation of the modified diffuser as compared to the 2017 duckbill diffuser analyzed in
the 2017 FSEIR. Under CEQA, the lead agency or a responsible agency shall prepare
an addendum to a previously certified Final EIR if some changes or additions are
necessary to the prior EIR, but none of the conditions calling for preparation of a
subsequent or supplemental EIR have occurred. (CEQA Guidelines, §§ 15162, 15164.)
Once an EIR has been certified, a subsequent EIR is only required when the lead
agency or responsible agency determines that one of the following conditions has been
met:
1) Substantial changes are proposed in the project, or substantial changes occur
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with respect to the circumstances under which the project is undertaken, which
require major revisions of the previous EIR due to the involvement of new
significant environmental effects or a substantial increase in the severity of
previously identified significant effects (CEQA Guidelines, § 15162b, subd.
(a)(1), (2)); or
2) New information of substantial importance, which was not known and could not
have been known with the exercise of reasonable diligence at the time the
previous EIR was certified as complete, shows any of the following:
a) The project will have one or more significant effects not discussed in the
previous EIR;
b) Significant effects previously examined will be substantially more severe than
shown in the previous EIR;
c) Mitigation measures or alternatives previously found not to be feasible would
in fact be feasible and would substantially reduce one or more significant
effects of the project, but the project proponents decline to adopt the
mitigation measure or alternative; or
d) Mitigation measures or alternatives which are considerably different from
those analyzed in the previous EIR would substantially reduce one or more
significant effects on the environment, but the project proponents decline to
adopt the mitigation measure or alternative (CEQA Guidelines, § 15162,
subd. (a)(3)).
The Santa Ana Water Board has evaluated the potential environmental impacts of the
modified diffuser as set forth below. The Santa Ana Water Board, acting as a
responsible agency, has determined that the modifications to the diffuser design do not
meet any of the conditions listed in CEQA Guidelines section 15126, subdivision (a),
that would require the preparation of a subsequent or supplemental EIR. Accordingly,
this Addendum to the 2010 FSEIR and 2017 FSEIR is the appropriate environmental
documentation for the modifications to the multiport diffuser and fully complies with
CEQA.
This Addendum does not include an analysis of purported changes to the distribution
system. Neither Poseidon Water nor Orange County Water District (OCWD) has
proposed a change to the distribution system that was analyzed in the 2010 FSEIR
that can be meaningfully analyzed at this time. OCWD has suggested that it may
inject desalinated water into the groundwater basin if they execute an agreement with
Poseidon Water to purchase the Project’s desalinated water. However, OCWD has
emphasized that it is still exploring options for the desalinated water and its
distribution plans remain uncertain. To analyze such a speculative change at this
stage, the Santa Ana Water Board would need to make assumptions about critical
details such as how much water will be injected and where the injections would take
place. An analysis of hypothetical changes would not provide the Board or the public
with useful information.
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An addendum does not need to be circulated for public review but can be attached to
the Final EIR. (CEQA Guidelines, § 15164, subd. (c).) The Santa Ana Water Board will
consider this Addendum together with the 2017 FSEIR and the 2010 FSEIR, and the
2015 Substitute Environmental Document for the Desalination Amendment prior to
taking any approval action on the Water Code section 13142.5(b) determination for the
Project. (CEQA Guidelines, § 15164, subd. (d).)
Modifications to the Multiport Diffuser
2010 FSEIR
When the Project was evaluated by the City in the 2010 FSEIR, Poseidon Water
proposed to use the existing HBGS outfall structure with no modifications. (2010 FSEIR,
p. 3-8.) The 2010 FSEIR considered a discharge diffuser as an alternative design to the
then-proposed outfall design, but the alternative was eliminated from further
consideration because it did not provide substantial benefits in terms of impact
avoidance or reduction. (2010 FSEIR, pp. 6-38 to 6-39; see also 2017 FSEIR, pp. 2-19
to 2-20.)
2017 FSEIR
As part of the Lease Modification Project, Poseidon Water proposed to install a
multiport diffuser with three 36-inch diameter duckbill valves and one 54-inch diameter
central port on top of the existing HBGS discharge tower, which would be lowered to
maintain the existing tower height (Figure 1).

Figure 1. 2017 duckbill diffuser designs reproduced from 2017 FSEIR.
The 2017 duckbill diffuser would have occupied the same physical space as the
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existing HBGS discharge tower; however, the riprap surrounding the discharge tower
would have been side cast and reconfigured resulting in an increase of the total area
footprint (with the riprap included) by approximately 4,000 square feet.

Figure 2. Previously anticipated benthic footprint of the 2017 duckbill diffuser design
analyzed in 2017 FSEIR. Figure is reproduced from 2017 FSEIR.
The 2017 FSEIR evaluated the potential environmental impacts associated with the
installation and operation of the 2017 duckbill diffuser design and the increase in the
benthic area footprint of the outfall tower and riprap to a total of approximately 7,134
square feet.
The 2017 duckbill diffuser design installation did not require dredging, so the 2017
FSEIR did not analyze dredging impacts associated with the diffuser. However, the
2017 FSEIR did analyze the dredging and trench construction for the intake screens,
estimating that 1,000 to 3,300 cubic yards of soil would be excavated to install the
screens.
2019 Diffuser Modifications—Description of Project Changes
The modified diffuser design proposed by Poseidon Water would incorporate two 7-port
linear diffuser sections connected to the seaward and shoreward sides of the existing
discharge tower and would be oriented perpendicular to the shore to minimize wave
loading forces on the diffuser. Each linear diffuser section would consist of a 4-foot
diameter pipe header and each port would be equipped with a duckbill type check
valve. The modified diffuser would be placed directly on the seabed on concrete pipe
saddles that would secure the pipes.

7

Figure 3. New linear diffuser design provided by Alden Labs on behalf of Poseidon
Water (Attachment 1)
Riprap would be placed around the pipes and the existing discharge tower to avoid
scour under the diffuser’s structures. The existing discharge tower and the modified
diffuser would be approximately 208 feet long, and the riprap area will increase the total
length to approximately 226 feet. The modified diffuser riprap area would occupy an
area of approximately 226 feet by 20 feet, including a portion of the existing discharge
tower riprap area. This would decrease the diffuser footprint (including the protective
riprap) from the approximately 7,134 square feet for the 2017 duckbill diffuser design
analyzed in the 2017 FSEIR to approximately 6,375 square feet for the modified
diffuser, existing discharge tower, and riprap area, for a total reduction of approximately
759 square feet. The new footprint would extend beyond the area identified in the 2017
FSEIR by approximately 65 feet, both seaward and shoreward, from the existing
discharge tower.
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Figure 4. Revised benthic footprint from modified diffuser design. On the left is
Figure 2, reproduced from above, and on the right is the revised footprint from
Attachment 1
As stated in the Huntington Beach Desalination Plant 2018 Diffuser Modifications
Environmental Analysis (Attachment 1, pp. 17–20), construction and installation of
the modified diffuser would involve the following:
Construction Vessels
Construction of the modified diffuser would involve the same marine vessels operating
at a similar frequency as analyzed in the 2017 FSEIR for the Lease Modification
Project. As a result, construction of the modified diffuser would entail use of the same
set of construction vessels as analyzed in the 2017 FSEIR.
Crew and supply vessels would be operated the same as analyzed in the 2017
FSEIR, traveling from the Port of Long Beach or closer harbors (e.g., Newport
Harbor, Los Alamitos) to the construction area. This includes boats used to shuttle
workers between the port and work site daily, with additional trips that may be
needed to deliver equipment and supplies.
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Anchoring
Similar to In the same manner as required for the 2017 duckbill diffuser the Lease
Modification Project analyzed in the 2017 FSEIR, anchoring is required for the modified
diffuser to ensure that the construction barge remains stationary. An Anchoring, Riprap
Reconfiguration, and Dredging Plan and Preclusion Area Map (Anchoring Plan) was
required as an Applicant Proposed Measures (APM) in the Lease Modification Project
in the 2017 FSEIR, and the same Anchoring Plan would similarly be required for the
modified diffuser to address the potential impacts associated with the anchoring of the
construction barge tugboat. The Anchoring Plan will must identify and map all areas of
kelp, seagrasses, and hard substrate found within the work area, which shall not be
impacted by anchors, dragging anchor or buoy lines or cables, riprap, or leveling during
construction and maintenance.
Riprap Reconfiguration
Installation of the new modified diffuser will require moving and reconfiguring the
existing riprap around the seaward and shoreward sides of the existing discharge
tower. The riprap that currently surrounds the existing discharge tower would first be
side cast using a clam shell crane bucket from the derrick barge and later replaced
around the new linear modified diffuser after installation. It is estimated that
approximately 600 cubic yards of additional riprap may be needed to stabilize the new
linear modified diffuser that was not previously analyzed in the 2017 FSEIR. It is
assumed this The riprap would be transported from the Port of Long Beach by a single
barge and tugboat near the end of diffuser installation, resulting in one additional
tugboat trip that was not analyzed in the 2017 FSEIR.
As part of the Lease Modification Project analyzed in the 2017 FSEIR, implementation
of a Turbidity Minimization and Monitoring Plan as an APM would be required to
address turbidity that would be generated during sea floor levelling and riprap
reconfiguration. This APM would similarly apply to these same aspects of construction
of the new linear modified diffuser and will be required for construction of the linear
diffuser.
Installation of the Diffuser
The modified diffuser would be installed prior to, or concurrently with, the wedgewire
screen intake, as analyzed for the Lease Modification Project in the 2017 FSEIR. The
diffuser system would be installed from an anchored derrick barge with a bargemounted crane, moored above the tower during construction. Offshore work would be
confined to the area in the near vicinity of the existing discharge tower. Construction
would take 1 to 2 months with work hours limited to between 7 a.m. and 6 p.m. to
adhere to the City’s Municipal Code. Public access to the offshore work area (about
1,500 feet offshore) would be prohibited during installation of the modified diffuser.
Personnel access would be provided on a daily basis by an approximately 77- footlong utility boat. Onshore support vehicles at the selected port would be the same as
those analyzed for construction of the Lease Modification Project in the 2017 FSEIR
and may include pick-up trucks, forklift, crane, and wheel loader.
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Construction crews and vessels would vary depending on the scope of work occurring
each day, but would be the same as those analyzed for the Lease Modification Project
in the 2017 FSEIR:
•

•

A day with lower activity levels would likely require approximately 13 crew
members: 10 for the utility boat and three for a smaller (approximately 20
feet long) monitoring boat for marine mammal and turbidity monitoring.
A day with higher activity levels may require as many as 23 crew
members: 16 for a derrick barge; four for a tugboat; and three for the
monitoring boat.

Installation of the diffuser may occur before, or concurrently with, the wedgewire
screen intake installation. In either case, a similar set of vessels and crew will be
required as analyzed in the 2017 FSEIR.
The following steps describe the construction approach to install the new linear
modified diffuser:
1. The riprap on the seaward and shoreward sides of the existing concrete
discharge tower would be removed and side-cast using a clam shell crane
bucket from the derrick barge for reuse.
2. An area approximately 226 feet by 20 feet, including a portion of the
existing discharge tower riprap area, would be leveled for placement of the
diffuser. The leveling process would entail the removal of marine
sediments. The material removed would be side-cast and would be
redistributed by natural ocean currents or, if not naturally redistributed,
towed to the Port of Long Beach. as described in the 2017 FSEIR.
3. A hole would be cut into the seaward and the shoreward sides of the
existing concrete discharge tower (approximately 6 feet in diameter).
Concrete pieces from the holes would be placed on the deck of the barge
and would be disposed of in an appropriate land-based facility.
4. Concrete saddles would be positioned in the leveled area.
5. The new linear modified diffuser would be placed on the concrete saddles
using the derrick barge.
6. Anchor straps or other similar methods would secure the new linear
modified diffuser.
7. The annulus between the diffuser headers and the pre-cut holes in the
existing concrete discharge tower will be filled using a pourback
(underwater formwork and concrete pumped into the forms from the
barge) or by using grout bags.
8. The side-cast riprap would be replaced, and additional riprap would be
imported and then placed around the structure for scour protection.
9. The existing screen on top of the existing discharge tower would be
removed and replaced with a concrete cap that would be secured to the
existing concrete discharge tower.
(Dudek Analysis (2018), pp. 17–20 Appendix BBBBB2.)
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The construction schedule for the modified diffuser will change slightly from what was
analyzed in the 2017 FSEIR because the new design requires additional riprap material.
Tables 1 and 2 shows the construction phases and sub-phases proposed as part of the
2017 FSEIR and identifies when the additional riprap for the modified diffuser would be
transported via tugboat under the construction schedule. The construction subphases
represent the modeling scenarios in the 2017 FSEIR. As shown in Tables 1 and 2, all
dredging—including the transport of any dredged sediments that are not naturally
redistributed—will be completed prior to the installation of the modified diffuser and
wedgewire screens. The additional riprap needed for the modified diffuser would be
transported by tugboat during the wedgewire intake screen and diffuser installation
phase. As such, the additional tugboat trip needed to transport the additional riprap for
the linear diffuser would not overlap with the transport of dredged sediments.
Table 1

2017 FSEIR Construction Phases
Demolition

Construction Subphases

First Day
Remaining Days
Last Day
First Day
Remaining Days
Last Day (Any transport of dredged
sediments would occur on this day)
First Day
Remaining Days
(Additional riprap transport for modified
diffuser would occur on one day during this
phase)
Last Day

Dredging

Wedgewire Intake Screens and Diffuser
Installation

Table 1: 2017 FSEIR construction phases and the modified diffuser design adjustments.

Table 2

Construction
Phase

Subphase

Worker
Round
Trips

Demolition

First day

23

Remaining
days
(estimates

Haul
Truck
Round
Trips
0

13

0

12

Marine
Vessels

Construction
Equipment

1
tugboat
for barge
1 crew
boat

1 crane on
barge

1 work
boat
1 crew

1 electric
underwater
rivet buster and
diamond saw
1 crane on
barge
1 electric

are per day)
Last Day

Wedgewire
Screen and
Diffuser
Dredging1

Wedgewire
Intake
Screens and
Diffuser
Installation1

boat
23

0

First day

23

0

Remaining
days
(estimates
are per day)
Last day

13

0

23

63

First day

Remaining
days
(estimates
are per day)

46

5

26

0

13

1
tugboat
for barge
1 crew
boat
1
tugboat
for barge
1 crew
boat
1 work
boat
1 crew
boat
1
tugboat
for barge
1 crew
boat
1
tugboat
for barge
1 crew
boat
1 work
boat
1 work
boat
1 crew
boat

underwater
rivet buster and
diamond saw
1 crane on
barge
1 electric
underwater
rivet buster and
diamond saw
1 crane on
barge

1 crane on
barge
1 crane on
barge
1 Port of Long
Beach crane
and loader
2 cranes on
barge
2 Port of Long
Beach cranes
1 Port of Long
Beach forklift
2 cranes on
barge

Additional
riprap
transport for
new diffuser
(same day
as
Remaining
days above)

4

38

1
tugboat
for barge

1 crane on
barge

Last day

46

0

1
tugboat
for barge
1 crew
boat

2 cranes on
barge

Table 2: 2017 FSEIR and modified diffuser design construction schedule.
1
Under the construction schedule, the dredging will not occur on the same day as the installation of the
wedgewire screens and diffuser. The dredging phase includes the transportation of dredged sediments
to shore and onshore, and the installation phase includes the tugboat trip to transport additional riprap.

The operation of the modified diffuser will have similar impacts to the operation of the
2017 duckbill diffuser and, importantly, will substantially reduce impacts to marine life.
Specifically, the modified diffuser design will result in a greater reduction in shearingrelated mortality as compared to the 2017 duckbill diffuser design analyzed in the 2017
FSEIR. The Roberts Diffuser Design Report discussed a methodology to determine the
best available diffuser design to minimize shearing-related mortality. The Roberts HB
Diffuser Report applied that methodology to Poseidon Water’s 2017 duckbill diffuser
design and provided guidance regarding how to revise the diffuser design to better
minimize shearing-related mortality. As noted in the 2017 FSEIR, shearing-related
mortality from the 2017 duckbill diffuser design could occur in 782 MGD of feed water.
By applying Dr. Robert’s methodology, and redesigning the diffuser, shearing-related
mortality was calculated as affecting only 168 MGD. By discharging through multiple
ports at a different velocity, the modified diffuser will significantly reduce shearingrelated mortality.
The maintenance for the modified diffuser will be of the same type and frequency as
analyzed for the 2017 duckbill diffuser design: quarterly dives to inspect and clean the
diffuser surfaces and periodic removal of biofouling as needed. The dive trips would
require the use of a crew boat and each dive trip is not anticipated to exceed one day.
Environmental Impact Analysis
This Addendum evaluates the potential for the installation, maintenance, and operation
of the modified diffuser to result in new or substantially greater significant environmental
effects when compared to the impacts disclosed for the previous diffuser analyzed in
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the 2017 FSEIR. Poseidon Water engaged Dudek to conduct an environmental analysis
that evaluates the potential for new significant or substantially more severe
environmental impacts associated with changes to the diffuser design, installation,
maintenance, and operation, compared to the Lease Modification Project previously
analyzed in the 2017 FSEIR and, where applicable, to the Project analyzed in the 2010
FSEIR. Attachments 1–4 contain the complete analysis.
Dudek evaluated the potential impacts of installing the modified diffuser on the
following topics:
•
•
•
•
•
•
•

Air Quality
Marine Biological Resources
Greenhouse Gas Emissions
Hydrology and Water Quality
Noise
Recreation
Marine Transportation

The Santa Ana Water Board reviewed Dudek’s analysis and independently concluded
that the modified diffuser will not result in new or substantially greater significant
environmental effects when compared to the impacts disclosed for the 2017 duckbill
diffuser analyzed in the 2017 FSEIR. In addition to the topics considered in the Dudek
analysis, the Santa Ana Water Board also considered potential impacts to tribal
cultural resources. Topics not included in the analysis, including cumulative impacts,
were not different than the impacts identified in the 2010 FSEIR and 2017 FSEIR.
The Santa Ana Water Board is not aware of new projects in the area that were not
analyzed in the 2010 FSEIR or the 2017 FSEIR that would require additional analysis
to assess cumulative impacts.
Air Quality
Previous Environmental Analysis
The 2017 FSEIR analyzed the air quality impacts related to the construction, the
installation and the operation and maintenance of wedgewire screens and the 2017
duckbill diffuser. The emissions of criteria pollutants were quantified based on the
anticipated construction schedule, activity, and construction equipment that would be
used. The equipment was split into two categories: the primary equipment used to load
the construction barge at the port and the offshore equipment. At the Port of Long
Beach, construction activities would require use of a forklift, worker vehicles, off-site
haul trucks, wheel loaders, and a crane. Offshore activities would require use of a work
boat or utility boat, tugboat, and a crew boat. The analysis in the 2017 FSEIR used the
California Emissions Estimator Model (CalEEMod) Version 2016.3.1 to estimate
emissions from these vehicles, and then compared the estimates to the air pollutant
thresholds recommended by the South Coast Air Quality Management District
(SCAQMD).
The table below shows the results for the comparison of the Lease Modification
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Project’s pollutant emissions to the SCAQMD thresholds from the 2017 FSEIR. The
2017 FSEIR provided data for the emissions attributable to the construction, operation,
and maintenance of the wedgewire screen and the 2017 diffuser design. The 2017
FSEIR calculated the maximum construction emissions based on the assumption that
the installation of the intake screen and the 2017 diffuser would occur on the last day
of dredging. As seen in the table below, most of the values were below the daily
thresholds (in pounds per day). The only value that was near the limit was the NOx
emissions associated with the daily construction of the intake screen and the 2017
duckbill diffuser, dredging, and sediment transport.

Table 3: This table shows regional criteria air pollutant data only and is reproduced from the 2017 FSEIR.

Although the NOx emissions on the last day of dredging and the construction of the
intake screens and diffuser (73.85 lb./day) alone would not exceed the SCAQMD
threshold, the analysis in the 2017 FSEIR concluded that the additional emissions
would worsen the significant and unavoidable impact of NOx emissions related to the
construction of the onshore facility identified in the 2010 FSEIR. Thus, the 2017 FSEIR
determined the offshore construction impacts would result in a greater impact than
analyzed in the 2010 FSEIR and the impact would remain significant and unavoidable.
Due to increased NOx from the construction of the Lease Modification Project, the
analysis in the 2017 FSEIR also concluded that there would be a significant and
unavoidable cumulative impact to air quality in the region. The cumulative short-term
impact finding was based on the addition of emissions from the Lease Modification
Project to emissions from other projects in SCAQMD. If these other projects in
SCAQMD occur during a similar construction timeframe as the Project, together they
would create a short-term localized impact.
The 2017 FSEIR also found that there would be an exceedance of the localized
significance thresholds for SCAQMD related to construction for PM10 and PM2.5
(Attachment 1).
The 2017 FSEIR concluded that operation and maintenance of the 2017 duckbill
diffuser would not contribute to significant air quality impacts. Routine inspections for
maintenance would be conducted by a dive team. When dive teams are periodically
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needed, their transportation in both vehicles onsite and the crew boat would not result
in emissions that would cause significant impacts.
Modified Diffuser
The construction process for the modified diffuser would use the same vehicles and
methods of transportation for the equipment as used for the 2017 duckbill diffuser
design. The modified diffuser design will also be installed by an anchored barge with a
barge mounted crane (Attachment 1). However, the construction of the modified
diffuser will not use the same amount of materials. The modification of the riprap
coverage for the modified diffuser requires 600 cubic yards of additional riprap. The
additional riprap would be transported on a barge towed by a tugboat, resulting in one
more tugboat trip than analyzed for the 2017 duckbill diffuser. (Attachment 2.)
The additional tugboat trip for riprap transport will occur on one of the remaining days
in the wedgewire intake screen and diffuser installation phase, after the dredging
phase and after any transport of dredged sediments (See Table 2). Thus, the air
emissions from the additional tugboat trip will not occur on the last day of dredging, the
day on which maximum emissions would occur in the 2017 FSEIR. The calculation of
the maximum emissions for the changes to the diffuser assumes that the installation of
the wedgewire screens and the installation of the diffuser will occur simultaneously. To
determine the maximum emissions for the changes to the diffuser, the emissions from
the additional tugboat trip were added to the daily construction emissions for the
installation of the wedgewire intake screens and diffuser as calculated in the 2017
FSEIR. It is appropriate to use these daily construction emissions from the 2017 FSEIR
because the installation of the modified diffuser will use and operate the same
equipment as the 2017 duckbill diffuser.
Table 4
Additional Emissions from One
Tugboat Trip for Riprap
Transport and Associated Haul
Truck Trips for Modified
Diffuser Installation1
Wedgewire Intake Screens and
Diffuser Installation (Remaining
Days) Construction Emissions
from 2017 FSEIR 2
Maximum Emissions for
Modified Diffuser
Modifications (Sum of Row 1
and Row 2)
Maximum Emissions from
2017 FSEIR (Last Day of

VOC

NOx

CO

SOx

PM10

PM2.5

1.95

20.35

10.22

0.04

1.09

0.54

3.22

19.70

15.14

0.02

1.26

0.80

5.17

40.05

25.36

0.06

2.35

1.34

6.71

73.85

34.52

0.15

4.26

2.13
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Dredging - – Lease
Modification Project (For
Comparison Only) 3
SCAQMD Threshold
Threshold or 2017 FSEIR
Emissions Exceeded?

75
No

100
No

550
No

150

150

55

No

No

No

Table 4. This table shows revised air emissions associated with the new diffuser design. It is reproduced
from Attachment 1, where it is table 1.

Notes: 1 Assumes one additional tugboat and barge roundtrip from the Port of Long Beach and 38 haul truck roundtrips. A
typical barge has a capacity of 1,750 tons (U.S. ACOE 2018). Assuming that riprap has a density of approximately 2 tons
to 2.36 tons per cubic yard, the additional riprap import required for the diffuser modifications would be approximately 1,200
tons to 1,416 tons, respectively. Therefore, the additional riprap required for the diffuser modifications would be
accommodated by one round trip from the Port of Long Beach by a tugboat and barge.
2 Shows emissions analyzed for a normal workday during diffuser and wedgewire screen intake installation in the 2017
FSEIR. The installation of the modified diffuser will use and operate the same equipment as the installation of the 2017
duckbill diffuser, resulting in the same daily emissions as calculated in the 2017 FSEIR. (Source: Appendix A, 2017
FSEIR).
3 Maximum daily construction emissions occurred on the last day of the dredging phase of construction of the Lease
Modification Project in the 2017 FSEIR. (Source: Appendix A, 2017 FSEIR)
4 Includes emissions from simultaneous construction of the wedgewire screen intake from the Lease Modification Project
analyzed in the 2017 FSEIR.

The first row of Table 4 shows the additional emissions for the tugboat trip for riprap
transport and associated haul truck trips. The second row shows the daily construction
emissions for the wedgewire intake screen and diffuser installation as analyzed in the
2017 FSEIR. The third row shows the maximum emissions associated with the diffuser
changes: the daily construction emissions for the installation of the wedgewire intake
screens combined with emissions from the additional tugboat. The maximum
construction emissions shown in the third row would be less than the maximum
construction emissions in the 2017 FSEIR (the fourth row of Table 4) and less than the
SCAQMD thresholds (the fifth row of Table 4).
The frequency and type of operation and maintenance would not change with the
modified diffuser. However, the construction of the modified diffuser design would
require approximately 200 to 300 cubic yards of ocean floor sediment to be side-cast
due to dredging and leveling of the seabed; any material that is not redistributed would
need to be transported for disposal at a land-based facility. Dredging and transportation
of dredged materials was not needed for the previous diffuser design and thus
associated criteria air pollutant emissions were not analyzed for the diffuser installation
in the 2017 FSEIR. However, the additional dredging and transportation required for the
diffuser modifications falls within the analysis for the range of emissions for wedgewire
screen dredging activities in the 2017 FSEIR.
The 2017 FSEIR assumed that 1,000 to 3,300 cubic yards of material would be
excavated and side-cast for the installation of the wedgewire screen. This estimate was
conservative and overestimated the amount of excavated and side-casted materials
associated with for the installation of the wedgewire screen. (Attachment 4.) Based on
the preliminary design of the intake screens, the excavation quantity is estimated to be
2,700 cubic yards. (Attachment 4.) Given this estimated excavation quantity for the
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intake screens, the approximately 200 to 300 cubic yards of sediment that will need to
be dredged and side-cast during construction of the modified diffuser is covered by the
2017 FSEIR analysis for dredging related to the installation of the wedgewire screens.
(Attachment 4.) When added together, the estimated excavation quantity for the intake
screens (2,700 cubic yards) and the modified diffuser (200 to 300 cubic yards) amounts
to 2,900 to 3,000 cubic yards and is less than the 3,300 cubic yards analyzed for the
intake screens in the 2017 FSEIR.
The derrick barge crane will excavate the sediment as outlined in the 2017 FSEIR. The
modified diffuser design would not result in additional hours of operation of the derrick
barge crane or exceed the emissions estimated in the 2017 FSEIR for the installation of
the wedgewire screen and diffuser construction. Therefore, the construction, operation,
and maintenance of the modified diffuser would not create a new significant impact nor
cause a substantially more severe impact on air quality than those analyzed in the 2017
FSEIR.
Marine Biological Resources
Previous Environmental Analysis
The 2017 FSEIR found that the impacts to special status species populations
associated with the installation of the 2017 duckbill diffuser design would be less than
significant. The 2017 duckbill diffuser construction would disturb species because of
the riprap reconfiguration, noise, and construction vessels used. However, the
construction would only temporarily disturb special-status species that are present in
the area, and the short-term disturbance would have negligible effects on the affected
species. Additionally, the impacts would be minimized by APMs requiring a spill
prevention and response plan, worker educational training, sensitive marine species
monitoring, and implementation of best management practices (BMPs) to protect
marine biological resources.
The 2017 FSEIR also found that the construction of the 2017 duckbill diffuser has the
potential to introduce invasive and non-native species into the waters because the
Lease Modification Project would require the use of several types of marine vessels to
transport the diffuser equipment. The primary way that non-native species may be
introduced is through boat traffic and ballast water discharges. The 2017 FSEIR
required mitigation measures to reduce the potentially significant impacts resulting from
the spread of invasive non-native species to less than significant.
The 2017 FSEIR found that the impacts to special species resulting from the operation
of the diffuser would be less than significant with mitigation. The 2017 FSEIR identified
Mitigation Measure OWQ/MB-7, which requires Poseidon Water to develop and
implement a diffuser-operation marine life mitigation plan in consultation with the
public agencies with jurisdiction and responsibility for minimizing and compensating
for marine life mortality.
Modified Diffuser
The construction, operation, and maintenance impacts to marine biological resources
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associated with the modified diffuser would not create a new or more severe impact
different from those identified in the 2017 FSEIR. The construction and installation of the
modified diffuser would require the use of the same construction vessels from the Port
of Long Beach and the same equipment, and would occur at the same site analyzed for
the 2017 duckbill diffuser in the 2017 FSEIR.
The addition of more riprap for the new design, could result in temporary disturbance to
benthic marine species; however, the impacts are less than significant and are the
same impacts as those analyzed in the 2017 FSEIR. Importantly, the operation of the
modified diffuser will result in a significant reduction of marine organism entrainment
due to shear stress. The estimated flow exposed to shearing-related mortality for the
modified diffuser is 168 MGD (Roberts HB Diffuser Report). This is notably lower than
the potentially exposed flow associated with the 2017 duckbill diffuser analyzed in the
2017 FSEIR: 782 MGD. Thus, marine life mortality due to shear stress will be lower with
the modified diffuser.
Permanent benthic impacts will also be less than those identified in the 2017 FSEIR.
The total area of the 2017 duckbill diffuser design was 7,134 square feet, whereas the
total area for the modified diffuser design is 6,375 square feet, thus resulting in a
benthic footprint that is 759 square feet smaller. (See Figure 4 above.) Therefore,
construction, operation, and maintenance of the modified diffuser would not create a
new significant impact nor cause a substantially more severe impact on marine
biological resources than those analyzed in the 2017 FSEIR.
Greenhouse Gas (GHG) Emissions
Previous Environmental Analysis
The 2017 FSEIR concluded that construction of the 2017 duckbill diffuser design would
result in less than significant GHG emissions impacts. Poseidon Water originally
estimated that the separate “construction only” GHG emissions for the diffuser and
offshore wedgewire screen were 72 MTCO2e (Appendix G, Table 1-Aggregrate 50-Year
2017). This GHG emissions output was considered separate from the other onshore
construction equipment and travel calculations. These emissions would combine with
the Project’s onshore construction (822 MTCO2e) and the other off-site construction
activities (1,233 MTCO2e). However, these emissions are short-term impacts that would
cease after construction.
The routine operation of the Lease Modification Project would result in no more than
21 MTCO2e annually (2017 FSEIR, p. 4-128). Because this impact was to be offset by
a required mitigation GHG plan, there would be no significant cumulative impact
related to GHG impacts.
Both the construction and operation/maintenance quantities of GHG were lower than
the threshold limit of 10,000 MTCO2e for SCAQMD (p. 4-125). Additionally, the 2017
FSEIR found that the Lease Modification Project would not conflict with applicable
plans, policies or regulations for reducing GHG emissions.
Modified Diffuser
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The modified diffuser design requires 600 additional cubic yards of riprap and requires
additional haul trips for construction to complete installation, and thus results in an
additional incremental increase of emissions. (Attachment 1). The riprap requires the
following additional trips: approximately 26 haul truck round trips for the riprap transport
onshore, and one tugboat round trip for offshore transport (Attachment 1). To calculate
the emissions, increase from the transportation, Poseidon used the same methodology
as the 2017 FSEIR (Emission Estimation Methodology for Commercial Harbor Craft
Operating in California). The GHG emission results are in Table 5 below.
Table 5
Modifications

MT CO2E

Amortized Annual Emissions

2017 FSEIR Diffuser and
Offshore Wedgewire Screen
Intake Emissions
Extra Construction Day for
Modified Diffuser

71.64

1.43

4.21

0.08

Total

75.85

1.52

Table 5: Estimated Annual Construction GHG Emissions – Modified Diffuser. Source: Attachment 1
2018 Notes: MT = metric tons; CO2E = carbon dioxide equivalent; Emissions amortized over the 50-year
project lifetime.

Although there would be a slight increase in GHG emissions, the potential impacts
would be less than significant since they would not be significantly different than those
analyzed in the 2017 FSEIR (Table 5). The small increment of change from 71.64 to
75.85 would not result in a significant long-term impact. The resulting increase does not
exceed the SCAQMD threshold (10,000 MT CO2E per year) and would be 100% offset
through implementation of the GHG Plan identified in the 2017 FSEIR. As such,
construction, operation, and maintenance of the modified diffuser would not create a
new significant impact nor cause a substantially more severe impact related to GHG
emissions than those analyzed in the 2017 FSEIR.
Hydrology and Water Quality
Previous Environmental Analysis
The 2010 FSEIR found that the impacts on water quality associated with the
construction of the onshore facility would be less than significant based on compliance
with the 2006 NPDES permit for the facility and a stormwater pollution prevention plan,
together with implementation of BMPs. The 2017 FSEIR analyzed construction impacts
specific to the installation of the diffuser and found that it could have temporary impacts
on water quality due to turbidity from anchoring and potential spills. The anchors from
the marine vessels could decrease water clarity when the anchors are dragged on the
sand and increase turbidity. Oil spills were considered a potential impact because of the
construction vessel trips that carry the diffuser to the site. However, the 2017 FSEIR
found that the construction and installation of the 2017 duckbill diffuser would not
substantially degrade water quality because the construction would be short-term, and
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the impact would be minimized by APMs requiring turbidity minimization, spill response
planning, and worker training. The installation of the 2017 diffuser did not require
dredging and as such the 2017 FSEIR did not analyze dredging impacts related to the
diffuser. However, the 2017 FSEIR analyzed the dredging and trench construction for
the installation of the wedgewire screens, estimating that 1,000 to 3,300 cubic yards of
soil would be excavated. During the installation of the wedgewire screens, the 2017
FSEIR determined that the dredging and trench construction would also create short
term turbidity in the area.
The 2010 FSEIR analyzed impacts related to the operation of the discharge without a
diffuser, and found that the discharge would have a less than significant impact because
compliance with the requirements of the Project’s 2006 NPDES permit limits would
ensure that impacts related to elevated salinity would be less than significant. The 2006
NPDES permit required the discharge to meet receiving water limitations outside the
zone of initial dilution, which was defined as the area extending 1,000 feet from the base
of the discharge tower. Based on a 7.5:1 dilution factor, the salinity concentration of 40
parts per thousand (ppt) would not extend beyond the zone of initial dilution under those
operating conditions.
The 2017 FSEIR analyzed the impacts of the operation of the diffuser and found that
the operation of the discharge diffuser would help dilute the brine to less than 2.0 ppt
above natural background salinity within 80 feet from the discharge point. The discharge
would thus meet the receiving water limitation for salinity in the Ocean Plan, which
requires that the discharge not exceed 2.0 ppt above natural background measured no
further than 328 feet from the discharge point. As such, the 2017 FSEIR found that the
impact to water quality associated with diffuser operation would be less than significant.
The 2017 FSEIR also analyzed the impacts of cleaning the wedgewire screens and
found that the impacts would be less than significant with the implementation of
APMs requiring the implementation of BMPs to protect water quality and a turbidity
minimization and monitoring plan.
Modified Diffuser
The installation of the modified diffuser requires construction and dredging, and the
reconfiguration and addition of riprap. These changes do not result in a new significant
impact or a substantial increase in the severity of impacts related to water quality. The
turbidity associated with anchoring and the risk of potential spill would be the same as
analyzed for the diffuser analyzed in the 2017 FSEIR. The turbidity associated with
dredging for construction of the linear diffuser falls within the potential impacts
addressed in the 2017 FSEIR analysis for the dredging associated with the installation
of the wedgewire screens. As discussed above, the 2017 FSEIR overestimated the
amount of sediment that would be excavated for the screens and the excavation
required for the modified diffuser is within that estimated volume. Finally, operational
impacts will be less than those identified in the 2017 FSEIR because the modified
diffuser will reduce the brine mixing zone (BMZ) radius from 79.7 feet to 63.2 feet.
Therefore, construction, operation, and maintenance of the linear diffuser will not create
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a new significant impact nor cause a substantially more severe impact related to water
quality than those impacts analyzed in the 2017 FSEIR and the 2010 FSEIR.
Noise
Previous Environmental Analysis
The 2017 FSEIR found that the noise impacts associated with the 2017 diffuser
installation would be less than significant. Construction noise would occur at the site,
which is 1,500 feet offshore. The noise associated with construction could impact
onshore receptors and the marine species underwater. The onshore receptors that are
closest to the construction and potentially affected would be the population at the
Huntington by the Sea RV-park. If the intake screen and diffuser are installed at the
same time, the combined noise level heard at this residency onshore could be up to 60
dBA. 60 dBA is below the significance threshold (65 dBA) set for this region by the City
of Huntington Beach’s Municipal Code, and therefore this combined noise level would
be less than significant. The Lease Modification Project construction would increase the
daytime noise levels, but the increase would be temporary and would fall below the
threshold. The other noise concerns related to marine biological resources are
addressed in the Previous Environmental Analysis section above for the Marine
Biological Resources. Noise impacts may also result from the operation of marine
vessels. The boats used in construction of the Lease Modification Project, both for the
crew and equipment, do not produce different or higher sound levels than the routine
traffic in the affected waters and related noise impacts are therefore less than
significant. The vessels and equipment used in routine operation and maintenance (e.g.
air bursting for cleaning) of the diffuser were also assessed. Cleaning the diffuser does
not produce a significant noise level or impact to marine species.
Modified Diffuser
Noise impacts associated with the installation and operation of the modified diffuser are
the same as those analyzed for the 2017 duckbill diffuser design because the modified
diffuser would use the same methods of transportation during construction and the
same offshore site (Attachment 1.) The modified diffuser would not create a new
significant impact because the noise generated would fall under the worst-case
scenario analyzed for the installation of the 2017 duckbill diffuser analyzed in the 2017
FSEIR. The noise levels would be the same because the same noise-generating
equipment required for the 2017 duckbill diffuser design will be used for the modified
diffuser. The resulting maximum noise level would also be at the same distance from
sensitive onshore receptors analyzed in the 2017 FSEIR and would have the same
impact; therefore construction, operation, and maintenance of the linear diffuser will not
create a new significant impact nor cause a substantially more severe impact related to
noise than analyzed in the 2017 FSEIR.
Recreation
Previous Environmental Analysis
The 2017 FSEIR analyzed impacts to recreation related to installation and operation of
the diffuser. The significance criteria for this impact was based on whether the Lease
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Modification Project would prevent access to recreational sites or disturb users of the
recreational facilities during times of peak use. The use of barge and vessels for
offshore construction of the diffuser and for diffuser maintenance could prevent access
to offshore recreational areas during peak use, but the 2017 FSEIR found that the
impacts would be less than significant. The 2017 duckbill diffuser construction was
estimated to take up to 2 months and would occur during the hours of 7 a.m. to 6 p.m.
During this timeframe, the recreational activities potentially affected are fishing, boating,
and diving. The public would be temporarily prevented from conducting these activities
at those times when construction is happening. Similarly, impacts from routine
maintenance of the diffuser would be temporary and less than significant.
Modified Diffuser
Impacts to recreation due to installation and operation of the modified diffuser would be
the same as those identified in the 2017 FSEIR. Even though the construction process
would include more vessel trips offshore, there would be no further impact to
recreational activities. There would be no further impact because these trips would
occur within the 2017 planned construction timeline. Because the trips occur during the
timeline, they would be occurring on the same days that limit access to the area.
Therefore, the limited public access for recreational activities would not occur for longer
than the time specified in the 2017 FSEIR. The impact would be the same in time and
space and is therefore less than significant.
Marine Transportation
Previous Environmental Analysis
The 2017 FSEIR analyzed offshore construction activities related to construction of the
2017 duckbill diffuser design and the associated potential impacts to marine
transportation. The construction of the 2017 duckbill diffuser would have used
construction vessels from the Port of Long Beach. The marine transportation impacts
significance threshold used in the 2017 FSEIR for offshore projects was based on
whether the Lease Modification Project would reduce the existing level of safety for
navigating vessels or increase the potential for marine vessel accidents. The
construction of the 2017 duckbill diffuser would not have been likely to do either. The
number of vessels used to transport the diffuser to the construction area is small
compared to the existing calls and marine traffic at the Port of Long Beach. The daily
operation of the Port of Long Beach serves numerous vessels each day and the few
additional vessels used for the Lease Modification Project would not produce a
cumulative marine traffic impact. The vessels would also be stationary surrounding the
area where the screen intake and diffuser would be installed, thus decreasing the risk of
traffic and collisions. Vessel routes for the transportation of equipment for the 2017
duckbill diffuser are likely to look the same on a day-to-day basis because they originate
and end at the same port making them safer and predictable. The vessels also would
not remain offshore overnight. During offshore travel days the vessels carrying the 2017
duckbill diffuser would report their travel plans to the U.S. Coast Guard. They would
also send their travel report out via publication of a Local Notice to Mariners. If the
construction team consistently follows these protocols, then the safety criteria would be
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met, and the vessels would not result in a significant impact related to marine
transportation. The 2017 duckbill diffuser would be installed at a depth that would not
cause any obstruction to marine vessels en route.
Modified Diffuser
Potential impacts to marine transportation were found to be less than significant in the
2017 FSEIR and are less than significant for the modified design (Attachment 1). The
additional round trip of the tugboat and barge for riprap is not likely to substantially
reduce the existing safety level of marine transportation in and around the Port of Long
Beach or the construction area. The additional vessel trips will follow the same mitigation
procedures as described in the 2017 FSEIR and report all transportation plans to U.S.
Coast Guard and via publication of a Local Notice to Mariners. Offshore construction
activities of the modified diffuser would also be subject to the same U.S. Coast Guard
public notice requirements established in the 2017 FSEIR.
Daily operation of the modified diffuser would also not impact marine transportation. After
construction is completed, the top of the modified diffuser would be submerged at the
same or lower depth than the existing discharge tower on the HBGS discharge pipeline
thereby allowing sufficient deep for typical marine vessels in the area to navigate the site
(see Section 4.10 of the 2017 FSEIR). Therefore, installation of the modified diffuser
would result in a less than significant impact to obstruction of marine vessel traffic.
Tribal Cultural Resources
Previous Environmental Analysis
The 2010 FSEIR included a cultural resources assessment and indicated that the
Native American Heritage Commission (NAHC) Sacred Lands File search did not
indicate any tribal cultural resources in the immediate area of the Project as proposed
in 2010. The 2017 FSEIR analyzed impacts to tribal cultural resources associated with
the offshore construction of the intake and discharge modifications. The State Lands
Commission submitted a Sacred Lands File search request to the NAHC; the response
from NAHC indicated no known presence of tribal cultural resources in the immediate
Lease Modification Project area. The State Lands Commission also sent outreach
letters to the Gabrielino-Tongva Tribe, Gabrielino Tongva Indians of California Tribal
Council, Gabrielino/Tongva Nation, Gabrielino/Tongva San Gabriel Band of Mission
Indians, and the Gabrielino Band of Mission Indians–Kizh Nation. The State Lands
Commission did not receive responses from any of the tribes.
Modified Diffuser
The modification to the diffuser design did not change the general Project area, so the
NAHC Sacred Lands File search response indicating no known presence of tribal
cultural resources in the immediate Lease Modification Project area remains applicable.
Consistent with the State Water Resources Control Board Tribal Policy, the Santa Ana
Water Board did send outreach letters to the Gabrielino-Tongva Tribe, Gabrielino
Tongva Indians of California Tribal Council, Gabrielino/Tongva Nation,
Gabrielino/Tongva San Gabriel Band of Mission Indians, and the Gabrielino Band of
Mission Indians–Kizh Nation on October 2, 2019. The outreach letters included a
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description of the changes to the diffuser design and provided the tribes with an
opportunity to consult with the Santa Ana Water Board regarding the potential impact
the proposed diffuser modifications could have on tribal cultural resources. The Santa
Ana Water Board did not receive any responses from the tribes. Therefore,
construction, operation, and maintenance of the linear diffuser will not create a new
significant impact nor cause a substantially more severe impact related to tribal cultural
resources than analyzed in the 2017 FSEIR.
Conclusion
As discussed above, the construction, operation, and maintenance of the modified
diffuser would not create any new significant impacts and would not result in a
substantial increase in the severity of impacts identified in the 2010 FSEIR or the 2017
FSEIR.
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INTRODUCTION AND BACKGROUND

The Santa Ana Regional Water Quality Control Board (“Regional Board”) has requested that
Poseidon consider redesigning the proposed brine diffuser based on the analysis found in an April
18, 2018 report entitled Brine Diffusers and Shear Mortality: Application to Huntington Beach
prepared by Philip J. W Roberts, PhD, PE. On August 3, 2018, Poseidon submitted the diffuser
modification designs. On September 25, 2018, the Regional Board received a letter from the
California State Lands Commission (Commission) concerning the revised diffuser design. The
Supplemental EIR evaluated a diffuser design that placed the three ports on top of the existing
outfall tower and expanded the riprap footprint around the structure. This design fell within the
existing Commission lease area. Commission staff understands that the new diffuser design will
set the linear diffuser away from the existing outfall tower. In response to the Commission staff’s
inquiry, Poseidon has re-aligned the 14-port linear diffuser with the existing tower which lies
within the lease area.
This analysis evaluates the potential for new significant or substantially more severe
environmental impacts pursuant to the California Environmental Quality Act (CEQA) (Section
15162) and associated with changes to the Huntington Beach Desalination Plant’s (HBDP’s)
diffuser compared to the Lease Modification Project previously analyzed in the Final
Supplemental EIR for the Poseidon HBDP (2017 Supplemental EIR) approved by the California
State Lands Commission (Commission or CSLC) in 2017 and, where applicable, to the HBDP
analyzed in the Subsequent Environmental Impact Report (2010 Subsequent EIR) for the Seawater
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Desalination Project at Huntington Beach approved by the City of Huntington Beach in 2010. This
analysis evaluates the new linear diffuser on the following topics:
•

Air Quality

•

Marine Biology

•

Greenhouse Gas Emissions

•

Hydrology and Water Quality

•

Noise

•

Recreation

•

Marine Transportation

Any topics not included in this analysis would not be substantially different than the impacts
identified in the 2017 Supplemental EIR and the 2010 Subsequent EIR.
2

PROJECT DESCRIPTION

Diffuser Design Modifications
The new 14-port diffuser design would incorporate 2 7-port linear diffuser sections connected to
the seaward and shoreward sides of the existing discharge tower. The linear diffuser would consist
of a 4-foot diameter pipe header equipped with fourteen (14) duck-bill type check valves (ports).
The new linear diffuser would be placed directly on the seabed on concrete pipe saddles that would
secure the pipe. Riprap would be placed around the pipes to avoid scour under the diffuser. The
linear diffuser would be oriented perpendicular to the shore to minimize wave loading forces on
the diffuser. The existing discharge tower and the 14-port linear diffuser would be approximately
208 feet long. The existing discharge tower, the linear diffuser and the riprap area will be
approximately 226 feet long. See Figure 1 – Preliminary Brine Discharge Linear Diffuser.
The existing concrete discharge tower (approximately 25 feet x 20 feet) is surrounded by riprap
on all sides which extends approximately 20 feet from the existing concrete tower. The riprap on
the seaward and shoreward sides of the existing structure would be removed and side-cast away
from the structure and would be later re-used for scour protection. After the riprap is removed,
approximately 200 to 300 cubic yards of the seabed will be levelled. Excess material will be sidecast. As stated in the 2017 Supplemental EIR, any excavated suspended sediments would be
redistributed by ocean currents. A 5 to 6 foot hole will then be cut into the seaward and shoreward
sides of the tower using a combination of core drilling and wire sawing. The existing screen on
top of the existing concrete structure would be removed and replaced with a solid concrete cap that
will be secured to the existing concrete tower.

2

6483
November 2018

Huntington Beach Desalination Plant 2018 Diffuser Modifications Environmental Analysis
Concrete saddles will then be placed on both sides of the tower, in the areas that were levelled to
secure the linear diffuser. The linear diffuser would be pre-assembled and would be placed using
a derrick barge in onto the saddles. The linear diffuser would then be placed through the holes in
the existing concrete structure. The void between the outside of the diffuser header and the existing
concrete structure would be filled using concrete (either by forming a pourback with underwater
forms or by placement of grout bags. The linear diffuser would then be secured to the concrete
saddles using saddle anchor straps or concrete anchor blocks. The side-casted riprap would then
be replaced around the linear diffuser.
The linear diffuser riprap area would occupy an area of approximately 226 feet by 20 feet,
including a portion of the existing discharge tower riprap area, and would also require temporary
removal of the riprap on two sides of the existing discharge tower (which would be reused to
protect the structure). This would result in a decrease in the area footprint (including the protective
riprap) of approximately 759 square feet from approximately 7,134 square feet for the Lease
Modification Project diffuser footprint analyzed in the 2017 Supplemental EIR to approximately
6375 square feet footprint for the new linear diffuser, existing discharge tower and riprap area. See
Figure 2 - Huntington Beach Desalination Project Discharge Structure Layout Schematic.
Construction Vessels
Construction of the new linear diffuser would involve the same marine vessels operating at a
similar frequency as analyzed in the 2017 Supplemental EIR for the Lease Modification Project.
As a result, construction of the new linear diffuser would entail use of a similar set of construction
vessels as analyzed in the 2017 Supplemental EIR.
Crew and supply vessels would be operated the same as analyzed in the 2017 Supplemental EIR,
traveling from the Port of Long Beach or closer harbors (e.g., Newport Harbor, Los Alamitos) to
the construction area. This includes boats used to shuttle workers between the port and work site
daily, with additional trips may be needed to deliver equipment and supplies.
Anchoring
Similar to the Lease Modification Project analyzed in the 2017 Supplemental EIR, anchoring is
required to ensure that the construction barge remain stationary. An Anchoring, Riprap
Reconfiguration, and Dredging Plan and Preclusion Area Map (Anchoring Plan) was required as
an Applicant Proposed Measures (APM) in the Lease Modification Project in the 2017
Supplemental EIR and would similarly be required to address the potential anchoring of the
tugboat. The Anchoring Plan will identify and map all areas of kelp, seagrasses, and hard
substrate found within the work area, which shall not be impacted by anchors, dragging anchor or
buoy lines or cables, riprap, or leveling during construction and maintenance.
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Riprap Reconfiguration
Installation of the new diffuser will require moving and reconfiguring the existing riprap around
the seaward and shoreward sides of the existing discharge tower. The riprap that currently
surrounds the existing discharge tower would first be side-cast using a clam shell crane bucket
from the derrick barge and later replaced around the new linear diffuser after installation. It is
estimated that approximately 600 cubic yards of additional riprap may be needed to stabilize the
new linear diffuser that was not previously analyzed in the 2017 Supplemental EIR. It is assumed
this riprap would be transported from the Port of Long Beach by a single barge and tugboat near
the end of diffuser installation.
As part of the Lease Modification Project analyzed in the 2017 Supplemental EIR, implementation
of a Turbidity Minimization and Monitoring Plan as an APM would be required to address
turbidity that would be generated during sea floor levelling and riprap reconfiguration. This APM
would similarly apply to these aspects of construction of the new linear diffuser.
Installation of the Diffuser
The diffuser would be installed prior to, or concurrently with, the wedgewire screen intake, as
analyzed for the Lease Modification Project in the 2017 Supplemental EIR. The diffuser system
would be installed from an anchored derrick barge with a barge-mounted crane, moored above the
tower during construction. Offshore work would be confined to the area in the near vicinity of the
existing discharge tower. Construction would take 1 to 2 months with work hours limited to
between 7 a.m. and 6 p.m. to adhere to City’s Municipal Code. Public access to the offshore work
area (about 1,500 feet offshore) would be prohibited during installation of the diffuser.
Personnel access would be provided on a daily basis by an approximately 77-foot-long utility boat.
Onshore support vehicles at the selected port would be the same as those analyzed for construction
of the Lease Modification Project in the 2017 Supplemental EIR and may include pick-up trucks,
forklift, crane, and wheel loader. Construction crews and vessels would vary depending on the
scope of work occurring each day, but would be the same as that analyzed for the Lease
Modification Project in the 2017 Supplemental EIR:
•

A day with lower activity levels would likely require approximately 13 crew members: 10
for the utility boat and three for a smaller (approximately 20 feet long) monitoring boat for
marine mammal and turbidity monitoring.

•

A day with higher activity levels may require as many as 23 crew members: 16 for a derrick
barge; four for a tugboat; and three for the monitoring boat.
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Installation of the diffuser may occur before, or concurrently with, the wedgewire screen intake
installation. In either case, a similar set of vessels and crew will be required as analyzed in the
2017 Supplemental EIR.
The following steps describe the construction approach to install the new linear diffuser:
1. The riprap on the seaward and shoreward sides of the existing concrete discharge tower
would be removed and side-cast using a clam shell crane bucket from the derrick barge for
reuse.
2. An area approximately 226 feet by 20 feet, including a portion of the existing discharge
tower riprap area, would be leveled for placement of the diffuser. The leveling process
would entail the removal of marine sediments. The material removed would be side-cast
and would be redistributed by natural ocean currents, as described in the 2017
Supplemental EIR.
3. A hole would be cut into the seaward and the shoreward sides of the existing concrete
discharge tower (approximately 6 feet in diameter). Concrete pieces from the holes would
be placed on the deck of the barge and would be disposed of in an appropriate land-based
facility.
4. Concrete saddles would be positioned in the leveled area.
5. The new linear diffuser would be placed on the concrete saddles using the derrick barge.
6. The new linear diffuser would be secured by anchor straps or other similar methods.
7. The annulus between the diffuser headers and the pre-cut holes in the existing concrete
discharge tower will be filled using a pourback (underwater formwork and concrete
pumped into the forms from the barge) or by using grout bags.
8. The side-cast riprap would be replaced and additional riprap would be imported and then
placed around the structure for scour protection.
9. The existing screen on top of the existing discharge tower would be removed and replaced
with a concrete cap that would be secured to the existing concrete discharge tower.
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3

DISCHARGE MODIFICATIONS ENVIRONMENTAL ANALYSIS

3.1

Air Quality

Previous Environmental Analysis Summary
The 2017 Supplemental EIR found the Lease Modification Project would increase maximum daily
construction oxides of nitrogen (NOx) emissions by approximately 73.85 pounds per day. Although
this would not be a significant impact alone, in combination with the maximum daily construction NOx
emissions from the HBDP (evaluated in the 2010 Subsequent EIR), which range from approximately
39 to 182 pounds per day, would exceed the South Coast Air Quality Management District
(SCAQMD) maximum daily construction emission threshold for NOx. As such, this was determined
to be a significant and unavoidable impact during construction in both the 2010 Subsequent EIR and
2017 Supplemental EIR (Impact AQ-1 in the 2017 Supplemental EIR). All other criteria pollutants
would not exceed the SCAQMD maximum daily construction emission thresholds. Furthermore, the
2017 Supplemental EIR determined that there would be a significant and unavoidable construction
impact from localized particulate matter emissions (PM10 and PM2.5) because these emissions would
exceed the SCAQMD localized significance thresholds. Other criteria pollutant emissions from
reactive organic gases (ROG), carbon monoxide (CO), and sulfur oxides (SO2) would not exceed either
the mass emission thresholds or localized significance thresholds during construction and would result
in less than significant impacts. Additionally, the 2017 Supplemental EIR concluded that there would
be less than significant impacts from all criteria air pollutant emissions during operations. Cumulative
impacts were found to be significant and unavoidable in the 2017 Supplemental EIR because the
maximum daily NOx emissions for the combined HBDP and Lease Modification Project construction
would exceed the SCAQMD threshold (Impact CMLTV-AQ-1 in the 2017 Supplemental EIR).
Diffuser Modifications Analysis
Construction
Construction of the new linear diffuser would result in a temporary addition of pollutants to the
local airshed caused by dust emissions and combustion pollutants from offshore marine vessels,
onshore equipment for material transfer at the Port of Long Beach, construction worker vehicles,
and off-site haul trucks. NOx and CO (carbon monoxide) emissions would primarily result from
the use of offshore marine vessels, onshore equipment for material transfer, and constructionrelated motor vehicles that bring and take away construction workers from the construction site.
Construction emissions can vary substantially from day to day, depending on the level of activity,
the specific type of operation, and, for dust, the prevailing weather conditions.
Construction of the new linear diffuser would involve similar construction equipment, marine
vessels, frequency of use, and overall schedule as analyzed for the Lease Modification Project
6
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diffuser analyzed in the 2017 Supplemental EIR. Construction of the new linear diffuser would
involve similar transportation of diffuser parts to the Port of Long Beach, loading the diffuser onto
a barge using onshore forklifts and cranes, transportation of the diffuser via tugboat and barge to
the construction area, demolition of the existing discharge tower, and installation of the new linear
diffuser as analyzed for the Lease Modification Project in the 2017 Supplemental EIR.
Additionally, construction of the new linear diffuser would involve side-casting ocean floor
sediment during construction. As stated in the 2017 Supplemental EIR, any excavated suspended
sediments would be redistributed by ocean currents.
Riprap moved during construction would be replaced and approximately 600 cubic yards of
additional riprap would be imported, which would increase the number of haul truck or marine
vessel trips required for delivering of this material. As a result, the construction emissions from
worker trips, haul truck trips, construction equipment use, and marine vessel transportation are
anticipated to be the same as analyzed for the Lease Modification Project diffuser in the 2017
Supplemental EIR, except for the addition of one round trip from the Port of Long Beach by a
tugboat and barge as well as additional round trips by haul trucks to deliver the new riprap to the
Port of Long Beach. Based on default values for haul material density and haul truck capacity in
the California Emissions Estimator Model (CalEEMod) Version 2016.3.2, transporting the riprap
to the Port of Long Beach would result in approximately 26 round trips by these haul trucks (see
Appendix A for calculation details). It is assumed these haul truck round trips and the tugboat
round trips required to import the additional riprap to the diffuser site would occur near the end of
diffuser installation and before the concrete cap is placed on the existing discharge tower. As a
result, new linear diffuser construction emissions would increase on one day during diffuser
installation.
To determine the possible increase in emissions that could occur from those analyzed in the 2017
Supplemental EIR due to potentially one additional tugboat round trip and additional haul truck
trips during construction of the new linear diffuser, information from the same marine vessel
emission calculation methodology was used (Emission Estimation Methodology for Commercial
Harbor Craft Operating in California [CARB 2004}]. Similarly, the same assumptions for
tugboat engine characteristics, fuel sulfur content (0.0015% or 15 parts per million [ppm] sulfur
diesel fuel to comply with the Harbor Craft Fuel Regulation [CARB 2008]), speed (following the
Santa Barbara Channel Vessel Speed Reduction Trial [SBCAPD 2014]), and travel distance used
in the 2017 Supplemental EIR were used in this analysis. The maximum daily emissions for
construction of the Lease Modification Project were identified to occur on the last day of
dredging in the 2017 Supplemental EIR. The new emissions from the tugboat and haul truck trips
would occur during one day near the end, but before the last day of diffuser installation. The
construction emissions for this day are shown in Table 1, Estimated Daily Maximum
Construction Emissions – New Linear Diffuser, and compared to the previously determined
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maximum daily construction emissions in the 2017 Supplemental EIR. This estimate also
assumes simultaneous construction of the wedgewire screen intake and new linear diffuser as
a worst case scenario; the same as was assumed in the 2017 Supplemental EIR.
Table 1
Estimated Daily Maximum Construction Emissions – New Linear Diffuser (pounds/day
unmitigated)
Additional Emissions During One
Day of the New Diffuser Installation
1

Typical Daily Construction
Emissions from 2017
Supplemental EIR 2
One Day Total Construction
Emissions for New Linear
Diffuser
2017 Supplemental EIR – Lease
Modification Project (For
Comparison Only) 1,2
Threshold
Threshold or 2017 Supplemental
EIR Emissions exceeded?

VOC

NOx

CO

SOx

PM10

PM2.5

1.95

20.35

10.22

0.04

1.09

0.54

3.22

19.70

15.14

0.02

1.26

0.80

5.17
6.71
75
No

40.05
73.85
100
No

25.36
34.52
550
No

0.06
0.15
150
No

2.35
4.26
150
No

1.34
2.13
55
No

Source: Appendix A.
Notes: 1 Assumes one additional tugboat and barge roundtrip from the Port of Long Beach and 38 haul truck roundtrips. A typical barge has a capacity
of 1,750 tons (U.S. ACOE 2018). Assuming that riprip has a density of approximately 2 tons to 2.36 tons per cubic yard, the additional riprap import required
for the diffuser modifications would be approximately 1,200 tons to 1,416 tons, respectively. Therefore, the additional riprap required for the diffuser
modifications would be accommodated by one round trip from the Port of Long Beach by a tugboat and barge.
2 Shows emissions analyzed for a normal work day during diffuser and wedgewire screen intake installation in the 2017 Supplemental EIR.
3 Maximum daily construction emissions occurred on the last day of the dredging phase of construction of the Lease Modification Project in the 2017
Supplemental EIR.
4 Includes emissions from simultaneous construction of the wedgewire screen intake from the Lease Modification Project analyzed in the 2017
Supplemental EIR.

As indicated in Table 1, the additional tugboat and haul truck trips associated with construction
of the new linear diffuser, including simultaneous construction of the wedgewire screen intake,
would not exceed those of the Lease Modification Project analyzed in the 2017 Supplemental EIR
and would not exceed any of the SCAQMD construction thresholds. As such, impacts would be
less than significant.
As stated in the 2017 Supplemental EIR, the previous analysis in the 2010 Subsequent EIR
identified a significant and unavoidable impact from NOx emissions that would exceed the
SCAQMD daily emission construction threshold (182.15 pounds per day of NOx during Year 1 of
HBDP construction). As a result, a significant and unavoidable cumulative impact from
construction NOx emissions was identified in the 2017 Supplemental EIR (Impact CMLTV-AQ-1
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in the 2017 Supplemental EIR). However, the new linear diffuser would not substantially increase
the previously identified significant and unavoidable impact in the 2017 Supplemental EIR
because the maximum daily construction NOx emissions from construction of the new linear
diffuser would be the same as those analyzed for the Lease Modification Project (occurring during
the last day of dredging).
The SCAQMD recommends the evaluation of localized nitrogen dioxide (NO2), CO, PM10, and
PM2.5 impacts to sensitive receptors in the immediate vicinity of the project site as a result of
construction activities. Construction of the new linear diffuser would occur approximately 1,500
feet offshore. The nearest sensitive receptors to the theoretical onshore area to the new linear
diffuser construction emissions would be located approximately 2,600 feet (approximately 792
meters) to the northeast of the diffuser construction area. The project site is located in Source
Receptor Area 18, representing North Orange County. Extrapolating the SCAQMD Mass Rate
Localized Significance Thresholds Look-up Table at 2,600 feet (approximately 792 meters) in this
Source Receptor Area, the localized significance threshold for NOx would be approximately 297
pounds per day, conservatively assuming a one-acre construction site (SCAQMD 2009)1. As a
result, even in this conservative scenario the construction of the new linear diffuser would not
result in localized criteria pollutant impacts because the maximum daily construction emission of
the new linear diffuser would be equal to the 73.85 pounds per day of NOx estimated for the Lease
Modification Project in the 2017 Supplemental EIR (occurring during the last day of dredging and
assuming the worst-case scenario of simultaneous construction with the wedgewire screen intake).
Therefore, construction of the new linear diffuser would not result in localize criteria pollutant
emissions and impacts would be less than significant.
Potential sources that may emit odors during construction activities include diesel equipment and
gasoline fumes. However, odors from these sources would be localized and concentrated at the
diffuser construction area, approximately 1,500 feet offshore. As such, odors would dissipate
before reaching the nearest sensitive receptors and would result in a less than significant impact.
Additionally, construction of the new linear diffuser would include the same or similar
construction equipment, location, and schedule as the Lease Modification Project for which odor
impacts during construction were determined to be less than significant in the 2017 Supplemental
EIR.

1

Assuming a 1-acre site for the calculation of localized criteria pollutant emissions is considered the most conservative
value given by the SCAQMD because it only allows for dispersion of the construction emissions over a 1-acre site
before calculating potential localized impacts, instead of a larger site (e.g., 5 acres) that would result in lower
localized
criteria
pollutant impacts (http://www.aqmd.gov/home/regulations/ceqa/air-quality-analysishandbook/localized-significance-thresholds).
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Construction of the new linear diffuser would not create a new significant impact on air quality or
odors and would not cause a substantially more severe impact on air quality or odors than those of
the Lease Modification Project analyzed in the 2017 Supplemental EIR.
Operation
The new linear diffuser could require dive trips for maintenance that would emit criteria air
pollutants from marine vessel use for transporting divers between the diffuser and port. However,
the new linear diffuser would require the same type and frequency of maintenance as the Lease
Modification Project diffuser, which was determined in the 2017 Supplemental EIR to have a less
than significant impact.
The new linear diffuser would not substantially change the energy use, vehicle trips, or other
sources of criteria air pollutants required for operation of the HBDP. Additionally, the new linear
diffuser would not change existing land uses or directly increase population in the area, nor would
they result in a considerable cumulative increase in emissions of nonattainment pollutants. Finally,
the new linear diffuser would not consist of any uses typically associated with odors. As such,
operation of the new linear diffuser would not substantially change the air quality effects of the
HBDP that were previously analyzed in the 2017 Supplemental EIR, and impacts would be less than
significant.
Operation of the new linear diffuser would not create a new significant impact on air quality or
odors and would not cause a substantially more severe impact on air quality or odors than those of
the Lease Modification Project analyzed in the 2017 Supplemental EIR.
3.2

Marine Biological Resources

Previous Environmental Analysis Summary
Construction and Maintenance
The 2017 Supplemental EIR found that the Lease Modification Project could result in temporary
disturbance of special-status species from construction and maintenance activities, including
increases in the benthic footprint from side-casting and replacement of the existing riprap around
the intake and discharge pipeline towers. However, excluding underwater noise, these impacts
were determined to be less than significant. The marine vessels used for construction and
maintenance activities were also found to have a less than significant impact from the spread of
invasive and non-native marine species with incorporation of mitigation requiring the boats to
either be continuously based out of the Port of Long Beach or be cleaned prior to entering southern
California.
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Operation
The potential entrainment of special-status species from shear forces and salinity levels resulting
from the operation of the diffuser under the Lease Modification Project was also evaluated in the
2017 Supplemental EIR. The shear forces created by the brine effluent discharged from the diffuser
ports and the elevated salinity levels within the BMZ could affect marine organisms within the
BMZ. The 2017 Supplemental EIR assumed that 100% of the fish larvae in the BMZ would
experience mortality, while the Desalination Amendment states that 23% of the fish larvae within
the entrained flow should be considered to experience mortality. Based on this assumption, the
2017 Supplemental EIR estimated that the Lease Modification Project diffuser would have an
entrained flow of 782 MGD, entraining approximately 543 million fish larvae per year under standalone operation of the diffuser. However, mitigation measures would be implemented requiring
wetland restoration to completely mitigate these potential entrainment impacts. Therefore, the
2017 Supplemental EIR found that impacts from entrainment due to operation of the Lease
Modification Project’s brine diffuser would be less than significant.
Diffuser Modifications Analysis
Construction and Maintenance
During construction, portions of the ocean floor would be temporarily disturbed for levelling.
These sediments would be side-cast during construction, further expanding the area of temporary
benthic disturbance. Additionally, the existing riprap around the seaward and shoreward sides of
the discharge tower would be temporarily side-cast to the adjacent ocean floor area and re-used at
the end of construction. Furthermore, anchoring of the tugboat and barge near the diffuser site
during construction would temporarily disturb benthic habitat at the anchoring location. These
activities would temporarily (during the approximately 2-month duration of construction) disturb
the benthic environment and any sensitive species, such as invertebrates, fish, or marine mammals
in and around the riprap at the discharge tower site. Maintenance of the new linear diffuser could
also require periodic removal of biofouling by divers that could also affect these sensitive species.
Anchor placement, levelling of the ocean floor, and riprap reconfiguration could impact benthic
organisms or result in short-term, temporary displacement. However, benthic organisms are
anticipated to recolonize the disturbed benthic environment after completion of construction. Fish
would likely avoid the area during construction, avoiding injury or mortality, and return after
activities are completed. As such, their displacement would be temporary. Additionally,
construction of the new linear diffuser would not increase the area of temporary benthic
disturbance due to the anchoring of marine vessels during construction. As stated in the 2017
Supplemental EIR, any excavated suspended sediments would likely be redistributed by ocean
currents. As a result, the temporary benthic impacts from construction of the new linear diffuser
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would not be substantially different than those analyzed for the Lease Modification Project in the
2017 Supplemental EIR.
Various marine mammals and sea turtles could be located in the vicinity of the new linear diffuser
construction area but would likely avoid the diffuser area during construction activities by
swimming away. There would also be a low potential risk of injury to or mortality of any specialstatus marine mammal species from accidental collision with construction vessels due to the
limited construction timeframe. If a collision occurred, it would not affect the survivability of any
special-status marine mammal species populations.
Potential impacts on special-status species during construction would be reduced by
implementation of APM-4, providing worker education on protection of marine organisms; APM5, inclusion of marine species monitoring during construction; and APM-6, an anchoring plan to
avoid sensitive habitats, as described in the 2017 Supplemental EIR. These APMs would similarly
apply to construction of the new linear diffuser and would reduce potential impacts to specialstatus species to less than significant.
During construction and maintenance of the new linear diffuser, marine vessels would be used that
could be sourced from the Port of Long Beach or closer. These marine vessels have the potential
to transport invasive or non-native species into the area. However, the likelihood of transporting
invasive species is low because of the short duration of construction and time spent by the marine
vessels in different harbors and the existing regulations of ballast water discharge in harbors.
Additionally, mitigation measure MM OWQ/MB-4 would further prevent possible introduction of
invasive or non-native marine organisms by controlling the selection, docking, and cleaning of
marine vessels used during construction and maintenance of the new linear diffuser. The new linear
diffuser would have the same potential for the introduction of invasive or non-native marine
organisms as the Lease Modification Project analyzed in the 2017 Supplemental EIR and impacts
would be less than significant.
Construction of the new linear diffuser would not create a new significant impact to marine biology
and would not cause a substantially more severe impact to marine biological resources than those
of the Lease Modification Project analyzed in the 2017 Supplemental EIR.
Operational
Diffuser Entrainment
The multiport diffuser discharges the brine effluent through nozzles that increase the mixing rate in the
receiving waters. Diffuser-related entrainment occurs when marine organisms in the receiving ocean
water experience high levels of shear stress for short durations, which is thought to cause mortality.
During operation of a diffuser dilution occurs as ambient water is pulled into the jets. This entrained
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flow mixes with the brine and reduces the salt concentration. Flow shear (change in velocity per
distance) due to small (e.g., 1 mm) eddies can damage organisms entrained into the jets. The only
region of the jets where this is of concern is the region up to the jet’s maximum (terminal) height of
rise. The falling portion of the jets is not momentum driven and would not affect marine organisms
due to shear.
Based on the new linear diffuser design and using the UM3 module within Plumes18b, developed by
the U.S. Environmental Protection Agency (EPA) and in accordance with guidance provided by
Roberts (2018a and 2018b), the new linear diffuser would result in an entrained flow of approximately
168 MGD and a BMZ radius of approximately 63.2 feet during standalone operation (Alden, 2018).
(It should be noted that the 14-port linear diffuser analyzed in this report has a minor location change
from the 14-port linear diffuser analyzed in Alden 2018. However, the ports diameter, velocity, depth,
and angle remain the same, thereby not changing the entrained flow and BMZ modeling results found
in Alden 2018.) As such, the new linear diffuser would result in a reduction of marine organism
entrainment from diffuser shear stressed compared to the entrained flow of 782 MGD evaluated for
the Lease Modification Project diffuser during standalone operation in the 2017 Supplemental EIR,
which assumed that 100% of the entrained water is subjected to lethal shear force for marine organisms.
As described in the 2017 Supplemental EIR, the new linear diffuser would incorporate mitigation
measure MM OWQ/MB-7 requiring implementation of a Diffuser-Operation Marine Life
Mitigation Plan. This plan would require compensatory mitigation for marine life impacts,
including those from diffuser entrainment, in an amount determined with the Santa Ana RWQCB.
As such, impacts from the new linear diffuser would be less than those analyzed in the 2017
Supplemental EIR and impacts would be less than significant.
Diffuser Benthic Impacts
Installation of the new linear diffuser would result in an increase in permanent benthic impacts
compared to the existing discharge tower, but these impacts would be less than those analyzed for
the Lease Modification Project diffuser in the 2017 Supplemental EIR. The new linear diffuser,
and surrounding riprap would encompass a linear area of approximately 226 feet by 20 feet,
including a portion of the existing discharge tower riprap area. In aggregate, the new linear diffuser
design would encompass a benthic footprint of approximately 6,375 square feet. As such, the
benthic footprint will be decreased by approximately 759 square feet compared to the permanent
benthic footprint of the Lease Modification Project diffuser analyzed in the 2017 Supplemental
EIR. See Figure 2 - Huntington Beach Desalination Project Discharge Structure Layout Schematic.
As described in the 2017 Supplemental EIR, the new linear diffuser would implement mitigation
measure MM OWQ/MB-7 requiring implementation of a Diffuser-Operation Marine Life
Mitigation Plan. This plan would require compensatory mitigation for marine life impacts in an
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amount determined with the Santa Ana RWQCB. As such, impacts from the new linear diffuser
would be less than those analyzed in the 2017 Supplemental EIR and impacts would be less than
significant.
Operation of the new linear diffuser would not create a new significant impact to marine biology
and would not cause a substantially more severe impact to marine biological resources than those
of the Lease Modification Project analyzed in the 2017 Supplemental EIR.
3.3

Greenhouse Gas Emissions

Previous Environmental Analysis Summary
The 2010 Subsequent EIR analyzed the direct and indirect greenhouse gas (GHG) emissions from
construction and operation of the HBDP and found that no significant impacts associated with
GHG emissions would occur due to the HBDP’s energy efficiency and GHG offset purchases. The
2017 Supplemental EIR found that construction of the Lease Modification Project would only
increase GHG emissions by 71.64 metric ton of carbon dioxide equivalent (MT CO2E) or 1.43 MT
CO2E per year over the life of the Lease Modification Project. Operation of the Lease Modification
Project would result in a maximum of 14.12 MT CO2E per year. Additionally, the GHG Plan
would offset all GHG emissions resulting in a net zero increase in GHG emissions. Therefore, the
2017 Supplemental EIR determined that the Lease Modification Project’s GHG emissions would
be below SCAQMD’s 10,000 MT CO2E per year threshold, and its impacts would be less than
significant. Additionally, the Lease Modification Project was found to not conflict with an
applicable plan, policy or regulation adopted for the purpose of reducing the emissions of
greenhouse gases, so that impacts would be less than significant.
Diffuser Modifications Analysis
Construction
Construction of the proposed new linear discharge modifications would result in GHG emissions
that are primarily associated with the use of off-road construction equipment and on-road
construction vehicles (e.g., haul trucks and vendor/delivery trucks) and worker vehicles.
As stated in Section 3.1, Air Quality, construction of the new linear diffuser would involve similar
construction equipment, marine vessels, frequency of use, and overall schedule as analyzed for the
Lease Modification Project diffuser analyzed in the 2017 Supplemental EIR, except for the
addition of one round trip from the Port of Long Beach by a tugboat and barge as well as additional
round trips by haul trucks to deliver the new riprap to the Port of Long Beach. Construction of the
new linear diffuser would involve similar transportation of diffuser parts to the Port of Long Beach,
loading the diffuser onto a barge using onshore forklifts and cranes, transportation of the diffuser
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via tugboat and barge to the construction area, demolition of the existing discharge tower, and
installation of the new linear diffuser as analyzed for the Lease Modification Project in the 2017
Supplemental EIR. Additionally, installation of the new linear diffuser would involve side-casting
ocean floor sediment during construction. As stated in the 2017 Supplemental EIR, any excavated
suspended sediments would be redistributed by ocean currents.
Riprap moved during construction would be reused and an additional 600 cubic yards of riprap
would be imported, which would increase the number of haul truck and tugboat trips required for
delivering this material. As a result, the construction emissions resulting from haul truck trips and
marine vessel transportation are anticipated to increase compared to those analyzed for the Lease
Modification Project diffuser in the 2017 Supplemental EIR.
To determine the possible additional in emissions that could occur from those analyzed in the 2017
Supplemental EIR due to one construction day with an additional tugboat round trip and 26 haul
truck round trips during construction of the new linear diffuser, information from the same marine
vessel emission calculation methodology was used (Emission Estimation Methodology for
Commercial Harbor Craft Operating in California [CARB 2004}]. Similarly, the same
assumptions for tugboat engine characteristics, speed (following the Santa Barbara Channel
Vessel Speed Reduction Trial [SBCAPD 2014]), and travel distance used in the 2017
Supplemental EIR were used. The potential increase in GHG emissions from construction of the
new linear diffuser are shown in Table 2, Estimated Annual Construction GHG Emissions – New
Linear Diffuser. This estimate assumes simultaneous construction of the wedgewire screen
intake and new linear diffuser as a worst case scenario; the same as was assumed in the 2017
Supplemental EIR.
Table 2
Estimated Annual Construction GHG Emissions – New Linear Diffuser
Modifications
2017 Supplemental EIR – Lease
Modification Project 2
New Linear Diffuser Emissions 3

MT CO2E
71.64

Total

4.21

Amortized Annual Emissions1
1.43

75.85

0.08

1.52

Source: Appendix A.
Notes: MT = metric tons; CO2E = carbon dioxide equivalent
1 Emissions amortized over the 50 year project life time.
2 Includes emissions from simultaneous construction of the wedgewire screen intake from the Lease Modification Project analyzed in the 2017
Supplemental EIR.
3 Assumes one tugboat round trip and 26 haul truck round trips during one construction day for installation of the new linear diffuser.

Construction-related GHG emissions would not represent a long-term source of GHG emissions.
Additionally, as stated in the 2017 Supplemental EIR the GHG Plan requires the offset of 100%
of the construction-related GHG emissions. Therefore, the new linear diffuser’s GHG emissions
15
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would remain below SCAQMD’s 10,000 MT CO2E per year threshold, would be offset to net zero
GHG emissions, and would not conflict with any applicable GHG regulations. Therefore, impacts
would be less than significant.
Construction of the new linear diffuser would not create a new significant impact from GHG
emissions and would not cause a substantially more severe impact from GHG emissions than those
of the Lease Modification Project analyzed in the 2017 Supplemental EIR.
Operation
The new linear diffuser could require dive trips for maintenance that would emit GHG’s from
marine vessel use for transporting divers between the diffuser and port. However, the new linear
diffuser would require the same type and frequency of maintenance as the Lease Modification
Project diffuser, which was determined in the 2017 Supplemental EIR to have a less than
significant impact.
The new linear diffuser would not substantially change the energy use, vehicle trips, or other
sources of criteria air pollutants required for operation of the HBDP. Additionally, the new linear
diffuser would not change existing land uses or directly increase population in the area that could
indirectly increase cumulative GHG emissions. As such, operation of the new linear diffuser would
not substantially change the operational GHG effects of the HBDP that were previously analyzed in
the 2017 Supplemental EIR, would not conflict with any applicable GHG regulations, and would
have less than significant impacts.
Operation of the new linear diffuser would not create a new significant impact from GHG
emissions and would not cause a substantially more severe impact from GHG emissions than those
of the Lease Modification Project analyzed in the 2017 Supplemental EIR.
3.4

Hydrology and Water Quality

Previous Environmental Analysis Summary
The 2010 Subsequent EIR analyzed potential onshore and offshore water quality effects from
onshore construction and operation of the HBDP and determined that impacts would be less than
significant with implementation of a Storm Water Pollution Prevention Plan (SWPPP), Water
Quality Management Plan (WQMP), and applicable best management practices (BMPs) and control
measures in a National Pollution Discharge Elimination System (NPDES) permit for the BHDP.
The 2017 Supplemental EIR analyzed the potential short-term effects to ocean water quality,
including turbidity and chemical spills, which could occur from riprap side-casting, removal of the
existing discharge tower, and installation of the new linear diffuser. With implementation of APMs
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requiring turbidity minimization, spill response planning, and worker training, impacts to ocean
water quality during construction of the Lease Modification Project were determined to be less
than significant.
During maintenance of the Lease Modification Project, the 2017 Supplemental EIR identified
potential effects from turbidity and chemical spills from boats and divers during maintenance
activities. However, with the implementation of APMs to minimize turbidity, to plan for spill
responses, and to train maintenance workers on potential water quality effects, impacts were
determined to be less than significant from the Lease Modification Project.
The 2017 Supplemental EIR also found that ocean water quality could be affected during operation
of the Lease Modification Project if chemicals could leach into the water column from the
wedgewire screens used for the intake. The Lease Modification Project would construct the
rotating wedgewire screens from stainless steel, unless it can be proved to the Commission, Water
Boards, and Coastal Commission staffs with future information that installing stationary coppernickel alloy wedgewire screens would not result in significant adverse environmental impacts. As
a result, the 2017 Supplemental EIR determined that there would be less than significant impacts
because rotating stainless steel wedgewire screens would not leach chemicals into the water
column.
The brine effluent from the Lease Modification Project would affect ocean water quality if it
resulted in salinity levels in excess of standards. During stand-alone operation an annual average
flow rate of approximately 56.7 MGD of 63.1 ppt brine effluent would be diluted to within 2 ppt
of natural salinity within 80 feet of the diffuser port for the Lease Modification Project. This is less
than the maximum distance of 328 feet required by the Desalination Amendment and was
determined to result in a less than significant impact in the 2017 Supplemental EIR (see Section
3.2, Marine Biological Resources, for details of the BMZ analysis).
Diffuser Modifications Analysis
Construction and Maintenance
Construction activities, including anchoring marine vessels and levelling of the ocean floor
sediment for installation of the new linear diffuser, and reconfiguration of riprap could disturb
ocean floor sediments and increase turbidity. Additionally, construction and maintenance of the
new linear diffuser could include potential water quality impacts resulting from fuel, oil, or
construction vessel bilge releases.
However, construction of the new linear diffuser would require implementation of APM-1, Best
Management Practices for protecting ocean water quality; APM-2, Turbidity Minimization and
Monitoring Plan; and APM-3, Spill Prevention and Response Plan as described in the 2017
17
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Supplemental EIR. These requirements would help reduce sediment generation during offshore
construction and maintenance of the proposed modifications and reduce the potential risk of
spilling of hazardous chemicals. The Turbidity Minimization and Monitoring Plan also includes
identification of equipment and sediment disposal locations as well as maintenance monitoring to
ensure that the Desalination Amendment turbidity requirements are achieved. As a result,
construction and maintenance of the new linear diffuser would have the same potential impacts to
ocean water quality as the Lease Modification Project described in the 2017 Supplemental EIR
and impacts would be less than significant.
Construction of the new linear diffuser would not create a new significant impact to hydrology and
water quality and would not cause a substantially more severe impact to hydrology and water
quality than that of the Lease Modification Project analyzed in the 2017 Supplemental EIR.
Operation
The diffuser design has been changed to comply with the requirements of the Desalination
Amendment based on guidance by Roberts (2018a and 2018b). The new linear diffuser is
designed to maximize dilution, minimize the size of the brine mixing zone, minimize the
suspension of benthic sediments, and minimize mortality of all forms of marine life during
operation. (It should be noted that the 14-port linear diffuser analyzed in this report has a minor
location change, from the 14-port linear diffuser analyzed in Alden 2018. However, the ports
diameter, velocity, depth, and angle remain the same, thereby not changing the entrained flow
and BMZ modeling results found in Alden 2018.) The new linear diffuser design includes 14
discharge ports submerged 17.8 feet MLLW below the ocean surface. The ports would be
installed at an angle of 60° with an effective diameter of 1.28 feet for each port. The diffuser is
designed for a peak daily flow of 62.5 MGD and a corresponding discharge salinity of 62.4 ppt.
The resulting jet velocity of the discharge at this peak daily flow would be approximately 5.32
feet per second, which would dilute the brine discharge to within 2 ppt of the ambient salinity
value of 33.5 ppt within a 63.2 foot radius of the diffuser. The resulting BMZ area would
encompass approximately 0.64 acres (Alden, 2018). As such, the new linear diffuser design
would comply with the Desalination Amendment, which requires that brine discharge salinity
declines to within 2 ppt over natural background salinity within 328 feet (100 meters) from the
point of discharge (natural background salinity at Huntington Beach has been measured at
approximately 33.5 ppt). It is also less than the BMZ radius of 79.7 feet (24.3 meters) calculated
for the Lease Modification Project diffuser in the 2017 Supplemental EIR that was determined to
have a less than significant impact.
Operation of the new linear diffuser would not create a new significant impact to hydrology and
water quality and would not cause a substantially more severe impact to hydrology and water
quality than those of the Lease Modification Project analyzed in the 2017 Supplemental EIR.
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3.5

Noise

Previous Environmental Analysis Summary
The 2010 Subsequent EIR found that during construction from equipment and truck use and
during operation of the pumps and equipment associated with the HBDP, noise and vibration
impacts to surrounding sensitive receptors would be less than significant by adherence to the
construction noise restrictions in Chapter 8.40, Noise Control, of the Municipal Code and by
enclosing the outdoor pump stations. Similarly, the 2017 Supplemental EIR found that noise
impacts from construction and operation of the Lease Modification Project would occur offshore,
would not exceed applicable community noise standards, and would be less than significant.
The 2017 Supplemental EIR also evaluated the potential effects of underwater noise and vibration
from construction of the Lease Modification Project on seabirds, fish, and marine mammals.
Specifically, the 2017 Supplemental EIR determined that if detailed geotechnical studies find that
vibratory pile driving is a feasible construction method for use during installation of the wedgewire
screen intake only (installation of the diffuser would not require pile driving), then underwater
noise impacts on sensitive marine species, including migrating whales, would be less than
significant with incorporation of mitigation specifying pile driving work windows and requiring a
soft start for pile driving. If vibratory pile driving is not found to be feasible after detailed
geotechnical evaluation, then impact pile driving would need to be used during installation of the
wedgewire screen intake. The 2017 Supplemental EIR determined that impact pile driving during
installation of the wedgewire screen intake would result in significant and unavoidable underwater
noise impacts on sensitive marine mammals with implementation of all feasible mitigation (Impact
OWQ/MB-3 in the 2017 Supplemental EIR). However, pile driving is not required for installation
of the diffuser and would not result in a significant impact due to underwater noise.
Diffuser Modifications Analysis
Construction
Onshore Sensitive Receptors
Construction of the new linear diffuser would generate noise due to the use of heavy construction
equipment including marine vessels, similar to the Lease Modification Project analyzed in the
2017 Supplemental EIR. Noise impacts resulting from construction depend on the noise generated
by various pieces of construction equipment, the timing and duration of noise-generating activities,
and the distance between construction noise sources and noise-sensitive receptors.
The City provides an exemption for noise associated with construction and grading in Municipal
Code Section 8.40.090, Special Provisions, provided that activities do not take place between the
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hours of 8:00 p.m. and 7:00 a.m. on weekdays, including Saturday, or at any time on Sunday or a
federal holiday. In general, all outdoor living areas are intended to be compatible with noise levels
with a community noise equivalent level (CNEL) less than 65 dBA. Similarly, indoor living spaces
are intended to be compatible with interior noise levels less than CNEL 45 dBA.
During construction of the new linear diffuser, onshore sensitive receptors, including residential
land uses, could be exposed to short-term, intermittent noise increases. The new linear diffuser
would have similar construction equipment, construction schedule, and distance to sensitive
receptors as the Lease Modification Project. The 2017 Supplemental EIR identified the
residences to the west of the construction site as the most sensitive receptors to short-term
construction noise. At this location construction noise levels are predicted to range up to 57 dBA
equivalent sound level (Leq) for the diffuser. If construction of the diffuser and wedgewire screen
intake overlap, the resulting maximum noise level during this 2-month period would be 60 dBA
Leq at these closest onshore sensitive receptors.
These noise levels would be below the significance threshold of 65 dB and would occur during the
allowable hours of construction. Construction noise impacts are also short-term and would cease
upon completion of construction. The combined construction noise levels would be barely
perceptible compared to the projects being constructed separately, as the largest increase in noise
over ambient noise levels is 3 db. In addition, the 2017 Supplemental EIR requires implementation
of mitigation measures MM CON-15 for the use of mufflers on construction equipment,
compliance with the City of Huntington Beach Municipal Code-Noise Control Chapter, notifying
property owners of construction, use of noise attenuation methods where feasible, avoiding noise
sensitive areas with haul trucks, and placing stationary equipment so that noise is emitted away
from sensitive noise receptors would further minimize any impacts from construction noise.
Construction of the new linear diffuser system would take approximately 2 months and would
primarily occur approximately 1,500 feet offshore. Due to the distance from onshore receptors,
noise generated from construction equipment would be below acceptable exterior noise level
standards established by the City and impacts would be less than significant.
Offshore Sensitive Receptors
Construction at the diffuser location and operation of marine vessels during construction would
generate underwater noise that could result in short-term elevated noise levels. The elevated noise
levels near the diffuser could cause behavioral avoidance or injury to marine mammals, sea turtles,
sea diving birds, and fishes.
The new linear diffuser would use similar construction equipment, schedule, and location as the
Lease Modification Project. The 2017 Supplemental EIR found that a significant impact would
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only occur if impact pile driving was used during construction of the wedgewire screen intake.
However, the diffuser would not require the use of pile driving and would have lower temporary
noise levels during construction. Noise from tugboat and crew boat engines would be similar to
that from other vessels that routinely transit the ocean surface, and noise from ship traffic would
be comparable to other routine noise-generating activities in the area. Therefore, diffuser
construction noise would not substantially affect offshore sensitive receptors as demonstrated in
the analysis for construction of the Lease Modification Project in the 2017 Supplemental EIR.
Impacts to offshore sensitive receptors from construction of the new linear diffuser would be less
than significant.
Construction of the new linear diffuser would not create a new significant impact from noise and
would not cause a substantially more severe impact from noise on either onshore or offshore
sensitive receptors than those of the Lease Modification Project analyzed in the 2017 Supplemental
EIR.
Operation
Onshore Sensitive Receptors
Onshore sensitive receptors could be exposed to noise from operation of the HBDP, including
pumps and worker vehicle trips. The new linear diffuser would not substantially modify these
onshore operations and analysis in the 2010 Subsequent EIR and 2017 Supplemental EIR found
that noise impacts to onshore sensitive receptors would be less than significant. Additionally, the
Lease Modification Project would be required to implement MM NOI-1, requiring any outdoor
pumps to achieve acceptable noise levels in the City’s Municipal Code. This mitigation measure
would also apply to reducing operational noise from the new linear diffuser. Therefore, operational
noise impact to onshore sensitive receptors would be less than significant.
Offshore Sensitive Receptors
Operation of the new linear diffuser would not substantially change the noise effects of the Lease
Modification Project analyzed in the 2017 Supplemental EIR. Maintenance could involve dive
trips by a crew boat for intermittent inspection of the diffuser. However, these noise levels would
be lower than those produced during construction at the same offshore location of the diffuser,
which would have a less than significant impact on offshore sensitive receptors. The use of a crew
boat for maintenance would produce similar noise levels as existing boating activities in the area
and would result in less than significant noise impacts to offshore sensitive receptors.
Operation of the new linear diffuser would not create a new significant impact from noise and
would not cause a substantially more severe impact from noise on either onshore or offshore
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sensitive receptors than those of the Lease Modification Project analyzed in the 2017 Supplemental
EIR.
3.6

Recreation

Previous Environmental Analysis Summary
The 2010 Subsequent EIR analyzed potential effects of the HBDP construction and operation to
onshore recreation, including consistency with policies governing public access and use of
recreational facilities, and determined that impacts would be less than significant.
The 2017 Supplemental EIR evaluated the potential effects off marine vessels used during
construction and maintenance of the Lease Modification Project on offshore recreational activities.
The impact on beach and nearshore recreation, including surfing and swimming, was determine to
be less than significant because construction and operation of the Lease Modification Project
would occur at a substantial distance offshore and away from these recreational use areas. The
2017 Supplemental EIR found that the use of marine vessels during construction could impede
recreational boating, diving, and fishing activities, but impacts would be less than significant
because the Lease Modification Project recreation would be precluded from the construction area
and public noticing of construction activities would occur. Similarly, during operation the intake
and diffuser components of the Lease Modification Project were determined to result in less than
significant impacts because they would be submerged sufficiently underwater and maintenance
operations would be short-term and temporary.
Diffuser Modifications Analysis
Construction
The proposed diffuser design modifications would occur approximately 1,500 feet offshore at the
end of the HBGS discharge pipeline, the same general location as the diffuser analyzed as part of
the Lease Modification Project in the 2017 Supplemental EIR. As such, construction would not
affect beach and nearshore recreation, similar to the Lease Modification Project analyzed in the
2017 Supplemental EIR, and impacts to beach and nearshore recreation would be less than
significant.
The new linear diffuser design would encompass a smaller benthic footprint and would be at a
similar submerged depth as the Lease Modification Project. Construction of the new linear diffuser
would involve the same type of construction equipment, including marine vessels, and would occur
over a similar amount of time as the Lease Modification Project construction.
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Anchoring a marine vessel near the diffuser construction area could conflict with recreational
boating, diving, and fishing activities in the offshore area. However, the anchoring of the tugboat
would occur near the construction site and the anchored barge that was analyzed in the 2017
Supplemental EIR. This addition would only incrementally increase the potential impediment to
recreational activities in the area. Furthermore, the recreational access to the construction area
would be precluded during construction while recreational access to the vast surrounding ocean
areas would remain open.
As specified in the 2017 Supplemental EIR, the Lease Modification Project would already be
required to have the U.S. Coast Guard issue a Local Notice to Mariners containing information on
the locations, times, and details of construction activities that may pose potential hazards (MM
TRM-1 in the 2017 Supplemental EIR). Construction of the new linear diffuser design would
adhere to the same time of day (7 a.m. to 6 p.m., 7 days a week) and time of year schedule
restrictions (approximately 2 months) as required for the Lease Modification Project in the 2017
Supplemental EIR, further reducing potential conflicts with recreational uses in the vicinity of
construction activity. Therefore, the effect of the new linear diffuser on recreation would be
minimal and short-term. Any impacts from construction of the new linear diffuser on recreational
boat access would be less than significant.
The removal of riprap in the construction area could disturb fish and invertebrates that could be
attracted to the riprap. However, this would only result in a temporary benthic impact as sediment
would likely be naturally relocated by ocean currents and the riprap replaced before the end of
construction. Additionally, construction activities for the new linear diffuser would involve less
permanent benthic impact than the amount previously analyzed for the Lease modification Project
in the 2017 Supplemental EIR. Fish and invertebrates are also anticipated to return to the riprap
after it is replaced and access to the diffuser construction area would remain closed to recreational
fishing. Therefore, there would only be a minor, short-term effect on fishing recreation in the
immediate vicinity of the diffuser construction area and impacts would be less than significant.
Construction of the new linear diffuser would not create a new significant impact to recreation and
would not cause a substantially more severe impact to recreation than those of the Lease
Modification Project analyzed in the 2017 Supplemental EIR.
Operation
During operation, the new linear diffuser would be submerged below the ocean surface and no
work crews would be permanently stationed at the diffuser location. Maintenance of the new linear
diffuser is anticipated to be the same as the Lease Modification Project diffuser, which could
involve quarterly dives to inspect and clean (as necessary) the external diffuser surfaces. Each
maintenance dive is not anticipated to last more than one day at a time. The short-term,
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intermittent, and minimal presence of these maintenance dives, in addition to the distance of
maintenance activities from shore would result in less than significant impacts to beach, nearshore,
and ocean recreation. Therefore, operation of the new linear diffuser would not create a new
significant impact to recreation and would not cause a substantially more severe impact to
recreation than those of the Lease Modification Project analyzed in the 2017 Supplemental EIR.
3.7

Marine Transportation

Previous Environmental Analysis Summary
The 2010 Subsequent EIR evaluated the potential for construction and operation of the HBDP to
effect onshore transportation from the addition of worker vehicles and trucks to roadways.
However, impacts from construction and operation of the HBDP to onshore transportation were
determined to be less than significant.
The 2017 Supplemental EIR analyzed the Lease Modification Project’s potential effect on offshore
transportation. During construction of the Lease Modification Project, marine vessels would be
transiting to and from the Port of Long Beach and would be anchored at the construction site.
Similarly, during maintenance of the wedgewire screen intake, marine vessels would be used. The
2017 Supplemental EIR found that these activities would have a less than significant impact
because they involved only minimal marine vessel trips, would implement public noticing of
activities as a mitigation measure, and would preclude non-related marine vessel travel within the
construction area.
Diffuser Modifications Analysis
Construction
As described in Section 2, Project Description, and similar to the Lease Modification Project
analyzed in the 2017 Supplemental EIR, construction of the proposed new linear diffuser would
increase marine vessel traffic between the Port of Long Beach and the diffuser construction site.
Construction would include the use of a tugboat to deliver a 180-ton derrick barge to the diffuser
construction area, as well as two to three additional marine vessels to transport work crews,
supplies, and to monitor during construction.
Marine vessel use during construction of the new linear diffuser would be short-term, lasting
approximately 2 months. Construction of the new linear diffuser would also be subject to the U.S.
Coast Guard public noticing requirements established for the Lease Modification Project (see MM
TRM-1 in the 2017 Supplemental EIR). As such, construction activities are not likely to
substantially reduce the existing safety level of marine transportation in and around the Port of
Long Beach or the construction area due to the small size of the construction marine vessels, small
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number of trips per day, and use of established methods for coordinating marine vessel movement
in these areas. Therefore, impacts would be less than significant and similar to those analyzed for
the Lease Modification Project in the 2017 Supplemental EIR.
Construction of the new linear diffuser would not create a new significant impact to marine
transportation and would not cause a substantially more severe impact to marine transportation
than those of the Lease Modification Project analyzed in the 2017 Supplemental EIR.
Operation
After construction is completed, the top of the new linear diffuser would be submerged at the same
or lower depth than the existing discharge tower on the HBGS discharge pipeline thereby allowing
sufficient deep for typical marine vessels in the area to navigate the site (see Section 4.10 of the
2017 Supplemental EIR). Therefore, installation of the new linear diffuser would result in a less
than significant impact due to obstruction of marine vessel traffic.
Maintenance of the diffuser would be similar to that described for the Lease Modification Project
in the 2017 Supplemental EIR and could involve quarterly dive trips to ensure proper operation.
Each maintenance dive is not anticipated to last more than one day at a time. The short-term,
intermittent, and minimal presence of these maintenance dives would result in less than significant
impacts to marine transportation. Therefore, operation of the new linear diffuser would not create
a new significant impact to marine transportation and would not cause a substantially more severe
impact to marine transportation than those of the Lease Modification Project analyzed in the 2017
Supplemental EIR.
4

CONCLUSION

The new linear diffuser modifications would require additional riprap to be imported that would
result in a small increase in construction GHG emissions and criteria air pollutant emissions for
one day during diffuser installation. Although construction GHG emissions would slightly increase
with the new linear diffuser compared to the Lease Modification Project, they would not be
substantially different than those for the Lease Modification Project, would not exceed the
SCAQMD threshold, and would be 100% offset through implementation of the GHG Plan;
therefore, resulting in a less than significant impact. Additionally, the new linear diffuser would
have the same level of impacts from criteria pollutant emissions because it would not exceed the
maximum daily construction emissions analyzed for the Lease Modification Project in the 2017
Supplemental EIR (that would occur during dredging).
The new linear diffuser design would decrease the permanent benthic impact of the diffuser,
decrease the amount of entrained flow through the diffuser, and result in a smaller BMZ radius
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that would reduce impacts to marine biological resources as well as hydrology and water quality
compared to the Lease Modification Project.
Impacts to recreation, marine transportation, and noise would be similar to those analyzed for the
Lease Modification Project in the 2017 Supplemental EIR, which were also determined to be less
than significant.
Therefore, construction and operation of the new linear diffuser would not create any new
significant impact and would not cause a substantially more severe impact than those of the Lease
Modification Project analyzed in the 2017 Supplemental EIR.
5
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Attachment 2

February 5, 2019
Scott Maloni
Poseidon Water
5780 Fleet Street, Suite 140
Carlsbad, CA 92008

Re:

Appendix BBBBB-3: Technical Memorandum: Linear Diffuser Design Modification for the
Proposed Huntington Beach Desalination Plant

Dear Scott,
I am pleased to submit this memorandum (memo) which clarifies the realignment of the 14port linear diffuser for the proposed Huntington Beach Desalination Plant, which was
described in the November 27, 2018 Dudek report entitled “Huntington Beach Desalination
Plant Response to Request for Information Regarding Environmental Analysis of the 2018
Diffuser Modifications” (Appendix BBBBB-2). This memo was prepared to respond directly to
the Santa Ana Regional Water Quality Board staffs’ request for this information during the
January 31, 2018 call with Poseidon and in the Regional Board staff’s February 4, 2019
letter.
I look forward to receiving your feedback on this memo. Please feel free to call with any
questions or comments.

Sincerely,

Timothy W. Hogan
TWB Environmental Research and Consulting, Inc.

Linear Diffuser Realignment
Description
At the request of the Santa Ana Regional Water Quality Control Board staff, Poseidon
developed a linear diffuser design for the proposed Huntington Beach Desalination Plant
(HBDP) based on the method described by Dr. Phil Roberts (2018a, b).
The initial 14-port linear diffuser design (Figure 1) was submitted on August 3, 2018 as part
of Appendix BBBBB in a report prepared by Alden Research Laboratory (Alden 2018).
Appendix BBBBB also included an environmental analysis report from Dudek (Dudek 2018a)
which evaluated the initial 14-port linear diffuser design.
The CA State Lands Commission (SLC) staff issued a letter dated September 25, 2018,
requesting clarification whether the footprint of the revised linear diffuser was inside the
authorized lease area. Based on the Lease Amendment No. PRC 1980.1 accompanying
exhibits A and B (See 2010 SLC Lease - Regional Board Application Appendix I), the revised
linear diffuser’s footprint appeared to be within the authorized lease area; however, it was not
possible to indisputably document without an extensive surveying effort. Therefore, in
response, Poseidon modified the alignment of the 14-port linear diffuser (relative to the
existing intake tower) that lies within the authorized lease area (Figure 2). The modified
linear diffuser alignment and a revised environmental analysis from Dudek (Dudek 2018b)
were submitted as Appendix BBBBB-2 on November 27, 2018.
The only modification to the linear diffuser was in its alignment relative to the existing
discharge tower to which it will be connected. Rather than utilizing a single continuous
header for all 14 ports, the diffuser was split into two 7-port header sections with one section
placed on either side (shoreward and seaward) of the existing discharge tower.
Table 1 provides a comparison of the design details for each 14-port linear diffuser
alignment. The overall length of the diffuser and the length of the riprap associated with it
have increased slightly; however, the total seabed area effected has not since the elbow
needed to connect to the existing discharge tower is no longer included (see Figure 1 and
Figure 2). Therefore, relative to the FSEIR, there are no additional benthic impacts
associated with the modified alignment of the 14-port linear diffuser. Similarly, as reported in
Appendix NNNNN, the brine mixing zone (BMZ) area is 1.09 acres. This compares favorably
to the previous BMZ area of 0.64 acres. In addition, the size of the realigned diffuser’s BMZ
is consistent with the operational impacts evaluated in the FSEIR and still remains well within
the OPA’s 100-meter (328 foot) boundary. Therefore, operation of the realigned linear
diffuser would not create a new significant impact to marine biology and would not cause a
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substantially more severe impact to marine biological resources than that of the Lease
Modification Project analyzed in the 2017 FSEIR.
The initial and modified 14-port linear diffuser alignments are depicted in Figure 1 and Figure
2, respectively.
Per the Regional Board staff’s February 4, 2019 letter requesting additional clarification, an
updated shearing analysis using the Roberts (2018a, b) methodology is unnecessary. The
realignment of the diffuser with the discharge tower does not affect the number, diameter or
angle of the diffuser ports or the volume and velocity of the discharged water. Consequently,
the previously submitted shearing analysis is unchanged.
Furthermore, the analysis of the brine mixing zone reflecting the realigned brine diffuser was
submitted on January 18, 2019 in Appendix NNNNN.

Conclusion
The initial 14-port linear diffuser for the HBDP was realigned based on a preliminary
engineering-level design. The diffuser was realigned with the existing discharge tower, but
no changes were made to the diffuser’s functional design (e.g., number of ports, port angle,
port diameter, discharge velocity). This memo documents the realignment and is consistent
with the description previously presented in Appendix BBBBB-2. The modified alignment of
the 14-port diffuser continues to represent a diffuser design for the HBDP based on the
method described by Dr. Phil Roberts (2018a, b).
Table 1. Comparison of initial and modified 14-port linear diffuser alignments.

Design
Component
Number of ports
Port diameter
(effective
opening)
Port spacing

Port angle of
inclination
Port discharge
elevation
Port discharge
velocity

Initial Alignment

Modified Alignment

14
1.28 ft

14
1.28 ft

20.4 ft between ports on same side
of header; 10.4 ft between ports on
opposite sides of header

20.4 ft between ports on same side
of header; 10.4 ft between ports on
opposite sides of header

60°

60°

-17.8 ft

-17.8 ft

5.3 ft/sec at flow of 62.5 MGD

5.3 ft/sec at flow of 62.5 MGD

3

Header diameter
Number of
headers
Overall length of
diffuser
Overall length
with riprap
Riprap area
BMZ area

4 ft
1

4 ft
2

194 ft - single section

208 ft - two sections of equal length

212 ft

228 ft

6,400 sq ft
0.64 acres

6,375 sq ft
1.09 acres

4

Figure 1. Initial 14-port linear diffuser design. Design is documented in Appendix BBBBB (August 3, 2018).

5

Figure 2. Modified 14-port linear diffuser design. Design is documented in Appendix BBBBB-2 (November 27, 2018).

6
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Attachment 3
Solving flow problems since 1894

Technical Memorandum
To:

Ms. Josie McKinley and Mr. Patrick Crain, Poseidon

From: George Hecker, Michael Rounds, Greg Allen and Elizabeth White
Date: July 31, 2018
Re:

Linear Diffuser Optimization and Design for Poseidon’s Huntington Beach Desalination
Plant

Alden Research Laboratory, Inc. (Alden) has prepared a design of the brine discharge diffuser at
Poseidon Water Surfside’s (Poseidon) proposed Huntington Beach Desalination Plant (HBDP).
The design was developed following procedures described in a paper by Philip Roberts titled
Brine Diffusers and Shear Mortality (Roberts, 2018a) and Brine Diffusers and Shear Mortality:
Application to Huntington Beach (Roberts, 2018b). The main goal of the analysis was to
minimize the entrainment flow through the optimization of the diffuser while remaining within
the Ocean Plan’s brine mixing zone requirements. This Technical Memorandum (TM) provides
information on the design assumptions, methods, and results for a linear diffuser with fourteen
diffuser “duck-bill” check valves (ports). At the average design flow of 62.5 MGD, the check
valves have an open area equivalent to a 1.28 ft round opening. During rare occurrences, such
as during HBDP start up, the linear diffuser does have the capability to discharge up to 127
MGD. A drawing of the conceptual linear diffuser design is presented in Appendix A.
This TM is organized into two sections. The first section discusses the validation of the UM3
model using Roberts’ input and output relative to his alternate designs discussed in Brine
Diffusers and Shear Mortality: Application to Huntington Beach (Roberts, 2018b). The second
section discusses the design and modeling process Alden used to develop the new fourteen
port diffuser using Roberts’ methodology.

1.0 UM3 Model Validation
Alden used the UM3 module within Plumes18b, developed by the U.S. Environmental
Protection Agency (EPA) to verify the results determined by Roberts in Brine Diffusers and Shear
Mortality: Applications to Huntington Beach (Roberts, 2018b). UM3 is a quasi-three
dimensional model used for simulating single and multi-port submerged discharges. The model
uses a Lagrangian function that determines the projected-area-entrainment (PAE) hypothesis to
quantify forced entrainment. The model requires input of the diffuser geometry, flow, salinity,
density, and temperature. In addition, ambient salinity, density, temperature, and current are
required. UM3 uses this information to calculate a plume profile and the dilution of the plume
through the water column.

Technical Memorandum
Roberts conducted a review of the proposed diffuser design originally presented by Poseidon in
Roberts 2018b. Roberts uses the procedures outlined in Roberts 2018a to present the three
alternative configurations of the diffuser design in Roberts 2018b. These configurations include
a single multiport “rosette” diffuser with three ports, a linear diffuser with six ports, and a
linear diffuser with 10 ports. All three of the alternate configurations were analyzed by Roberts
using a port depth of 27 feet. Roberts used 90% of the port depth for submergence in the UM3
model runs which equals 24 feet. Roberts used UM3 to determine the entrained flow up to the
jet’s maximum (terminal) rise height for each of these alternative designs. The UM3 model
input values are provided in Table 1. It should be noted that the existing water depth is 24.2
feet below Mean Lower Low Water (MLLW) and Poseidon’s proposed design has a port depth
of 17.8 feet. Consistent with Roberts 2018b, Poseidon used 90% of the port depth for
submergence in the analysis, which equals 16.0 feet.
Table 1 Roberts 2018b - UM3 validation input data

Scenario
Single riser,
alternative
design
Alternative
linear
diffuser
Alternative
linear
diffuser

No.
of
port
s

Diameter
(in)

Brine
Flow
(mgd)

Submergence
of Jet Flow
(ft)

Angle
(deg)

Ambient
Salinity
(ppt)

Brine
Salinity
(ppt)

Ambient
Temp.
(°C)

Brine
Temp
(°C)

3

26.9

62.5

24

42

33.5

62.4

20

22

10

14.5

62.5

24

60

33.5

62.4

20

22

6

21.6

62.5

24

60

33.5

62.4

20

22

Alden developed a UM3 model to evaluate each of the three designs presented in Roberts
2018b to validate use of the model and verify that the results were the same as the dilution
values presented by Roberts. Table 2 compares the dilution values determined by Roberts to
those determined by Alden.
Table 2 shows that the dilution values for the single riser alternative match those presented by
Roberts and the linear diffuser dilution values are within a tenth of Roberts 2018b’s dilution
values. Alden did not have UM3 printouts for the linear diffuser scenarios and therefore was
not able to verify the exact input and output values for these runs. However, based on this
comparison, Alden determined that the model was running as expected.
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Table 2 Comparison of Roberts 2018b alternative design dilution with Alden results

Scenario

No. of ports

Diameter (in)

Angle (deg)

UM3 Average
Dilution Sta
(per Roberts
Report 2018b
Tables 3 and
4)*

3

26.9

42

4.3

4.3

10

14.5

60

5.8

5.7

6

21.6

60

3.7

3.6

Single riser,
alternative
design
Alternative
linear diffuser
Alternative
linear diffuser

Alden UM3
(Dilution at
Terminal
Rise)

*Value is for terminal rise position of jet trajectory

2.0 Diffuser Design
2.1 Diffuser Design per Roberts 2018a Empirical Method for 60 degrees
Prior to using the program UM3 to help design a linear diffuser for the HBDP brine discharge, a
check on using UM3 was made (see Tables 1 and 2) to insure the same output was obtained by
Alden for the same input used by Roberts (Roberts, 2018b). However, this check on using UM3
was delayed because some of the input data on ambient ocean water and brine density and
salinity were not available. To proceed with a diffuser design without waiting for the
reproduction of UM3 results, a method of using the governing equations for brine jet
characteristics presented by Roberts (Roberts, 2018a) to determine key parameters was
developed.
This section presents the technical approach for optimizing the diffuser using equations based
on empirical evidence as discussed by Roberts in Roberts 2018a. The equations are discussed
below in logical but not necessarily sequential order. The required inputs and their values used
in the calculations are:
•
•
•
•
•
•
•

Brine flow (62.5 MGD)
Submergence of jet origin at MLLW (17.8 ft)
Vertical jet angle (60 deg)
Density of ambient ocean water (1023.6 kg/m3)
Density of brine (1045.4 kg/m3)
Ambient ocean salinity (33.5 ppt)
Brine salinity (62.4 ppt)
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•
•

Allowed salinity increase at edge of BMZ (2 ppt)
Required bulk dilution to reach 2 ppt (62.4-33.5)/2 = 14.45

Due to the predominant influence of the relatively shallow submergence on the limiting
(densimetric) Froude number (i.e., on the maximum permissible discharge velocity for a given
diameter) so the jets do not reach the surface, that issue is addressed first.
a) Submergence influence on jet velocity, diameter and number:
The maximum allowed height of rise of the upper jet boundary, the initial jet diameter and the
initial discharge velocity is related by
yt = 2.2 F D
where:

(1)

yt = 0.9 (17.8)
F = V/ (√DgΔρ/ρ) ; densimetric Froude number
V = initial jet velocity
D = initial (equivalent) jet diameter
g = acceleration of gravity constant
Δρ/ρ = relative change in water density

Although yt is thus known, the initial jet velocity and diameter need to be determined. This
involves a trial and error process. By selecting a jet diameter D, the jet velocity V is calculated
from equation 1. The jet area (for the selected D) times the velocity is the flow per jet. This is
divided into the total flow to determine the number of jets required. Since the number of jets
must be an integer (no fractions), this process is repeated by varying D around the initial value
until an integer number of jets results. The trial and error process may be repeated for other
selected diameters to result in a range of practical number of integer jets (e.g., from about 5 to
20), each integer number of jets corresponding to a different initial jet diameter and velocity.
Any combination of such jet diameter and velocity so determined satisfies equation 1 and yields
a maximum height of jet boundary rise of 90% of the available submergence. This means there
is no interaction of the jets with the surface for any option selected.
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b) Spacing of jets and header pipe length
The above characteristics (and those discussed below) are valid for single jets. Although
correction factors to account for the reduction in dilution for co-mingling of diffuser jets are
provided based on test data by Roberts (Roberts, 2018a), it is preferable to space the jets in a
linear diffuser so they do not mingle. Jets will not interfere with each other if their spacing sp
along a linear diffuser is
sp > 2 F D

(2)

This spacing is perpendicular to the jet direction, so if the jets are oriented to have a discharge
component in the direction of the header pipe, the jet spacing along the header pipe will be
larger. This arrangement of jets may be needed to create an off-shore component of
momentum so that the brine plume does not come back over the diffuser to be re-entrained
during a tidal flow reversal. An initial off-shore momentum also helps provide an unobstructed
path for ambient ocean water to be entrained into the jets.
The header length L depends on the jet spacing, their number and any extra length needed for
construction or to avoid interference with other structures. Using N as the number of jets
along the header side having the most (or equal) jets (for a two sided discharge) or for jets only
on one side of the header pipe,
L = (N – 1) sp + extra
where:

(3)

extra = length needed for construction, to avoid interference or if a jet extends
beyond the header

c) Entrained flow
Dilution occurs as ambient water is pulled into the jets. This entrained flow mixes with the
brine and reduces the salt concentration. Flow shear (change in velocity per distance) due to
small (e.g., 1 mm) eddies can impact organisms entrained into the jets. The only region of the
jets where this is of concern is the region up to the jet’s maximum (terminal) height of rise. The
falling portion of the jets is not momentum driven and is not of concern. Therefore, the
entrained flow to the terminal rise is to be quantified and minimized without excessive
enlargement of the Brine Mixing Zone (BMZ).
The centerline dilution to the terminal rise point may be calculated using the following
equation:
St = 0.6 F
where

(4)

St = centerline dilution at terminal rise
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To obtain the bulk (average) dilution in the entire jet at the terminal rise, the centerline dilution
is multiplied by 1.4, so the total jet dilution at the terminal rise point is
Sa = 1.4 (0.6) F
where

(5)

Sa = average or bulk dilution = Qtotal/Qo

Since Sa is defined as Qtotal/Qo, the total flow in the jet may be calculated and the initial flow is
subtracted to obtain the entrained flow. That is
Qe = Sa Qo – Qo = Qo (Sa – 1)
where

(6)

Qe = entrained flow

This process is repeated for other locations using the appropriate equations for dilution in place
of equation (4) and the distances to the impact point and to the end of the “near field” (limit of
turbulence) is determined (see below). The dilutions at and distances to these downstream
points are used to interpolate the dilution versus distance to obtain the boundaries of the BMZ
where the salinity increase over ambient is no more than 2 ppt. As indicated by the inputs, this
boundary occurs at a dilution of 14.45. Since no points may be above 2 ppt, only the centerline
(maximum) values are considered.
Centerline dilution at and the distance to the impact point are given by:

and

Si = 1.6 F

(7)

Xi = 2.4 FD

(8)

Centerline dilution at and distance to the end of the near field are given by:

and

Sn = 2.6 F

(9)

Xn = 9.0 FD

(10)

Unless the required dilution of 14.45 or more is obtained at the impact point, the distance to
the boundary of the BMZ (i.e. where the dilution is 14.45) is determined by linear interpolation
of the dilution between the calculated distances to the impact point and the end of the near
field. The coefficients used in the above equations only apply to 60 degree nozzles and were
developed by Roberts based on experimental observations. Other angles would have different
coefficients.
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d) Area of Brine Mixing Zone (BMZ)
The above calculated distances to the required dilution of 14.45 correspond to a salinity of 2
ppt over ambient along the path of the jets. The resulting shape of the BMZ, in accordance with
Roberts 2018a, is shown in Figure 1, where X2 equals the distance to a dilution of 14.45 from
the nozzles.

Figure 1 Outline of the BMZ Area
For the portion of pipe with jets on both sides of the header pipe, the BMZ area is the same as a
rectangle with a width equal to twice X2 times the length of that portion of the header pipe
(with any extensions as per equation (3) above), plus a semicircle with a radius equal to X2. For
the portion of the proposed diffuser with jets on only one side of the header pipe, the resulting
(additional) shape of the BMZ is a rectangle with a width of X2 and length equal to that portion
of the header pipe, plus a quarter circle with a radius of X2. So the conservative BMZ area is
given by
A = X2 Ls + 2 X2 La + ¾ π X22
where

(11)

X2 = distance to 2 ppt limit
Ls = length of pipe with all jets on same side of header
La = length of pipe with jets on alternating sides of header

2.2 Proposed Design
Alden developed the diffuser design for Poseidon’s proposed HBDP facility. The design was
developed following procedures described in Roberts 2018a along with the assumptions
presented above. The design of the linear diffuser is shown in Appendix A.
The design utilizes the existing 14 foot diameter HBGS discharge tunnel extending
approximately 1,500 feet offshore that terminates in a vertical riser that is 14.2 feet below
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MLLW. The proposed diffuser design connects to the tower via a 6.5 foot diameter pipe that
connects to a 4 foot diameter header pipe at a tee junction. The header pipe is oriented
perpendicular to the shoreline to minimize wave forces acting on the header. The proposed riprap area around the diffuser has a total footprint of approximately 4,433 square feet.
The header pipe has fourteen ports capped with tide check (duck bill) valves at angles that are
oriented 60 degrees upward in profile view and 45 degrees to the pipe in plan view to provide
net off-shore momentum. The port depth is 17.8 feet below MLLW. This submergence is
significantly less than the submergence used by Roberts in Roberts 2018b. Roberts used a port
depth of 27 feet. This resulted in a greater port depth allowing Roberts to use fewer ports with
a higher outflow velocity given the greater height to the jet top.
The duck bills are oriented relative to each other to provide adequate flow separation for
entrainment of ambient ocean water into each discharge jet with spacing of 20.4 feet along the
header pipe. The jet velocity from each of the fourteen ports is 5.3 ft/sec at a discharge flow
rate of 62.5 MGD. During the design phase, the duck-bill check valve vendor will need to
optimize a design that provides the desired discharge area (velocity) at the design flow.
2.3 UM3 Model Entrained Flow Calculation for Proposed Design
The UM3 model for the Huntington Beach diffuser design was developed using the same input
values as those for the equations based on empirical evidence. UM3 determines the average
dilution (Sta) and centerline dilution at points along the plume. The average dilution is used to
determine the entrained flow at the “local maximum rise” location. This is the highest point to
which the plume rises before the brine plume starts to sink due to its greater density. UM3 was
run for the proposed design following the suggested procedure in Roberts 2018a, pp.26-30.
The entrained flow is given by
Qe = n Qj (Sta - 1)
where

(12)

n = number of ports
Sta = average dilution computed by UM3 at the terminal rise height
Qj = flow per jet

Appendix B includes a UM3 output of the proposed diffuser design.
2.4 Summary
A summary of the diffuser details, calculation results using empirical equations, and UM3
results for the proposed design of the linear diffuser that minimizes entrainment flow is shown
in Table 3.
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Table 3 Summary of diffuser details and BMZ results for 62.5 MGD brine discharge
Diffuser Details

BMZ Results

No. of
ports

Equiv
Dia.
(in)

Angle
Ѳ (deg)

Jet
Velocity
u (ft/s)

Froude
number
F

Benthic Impact
of salinity of 2
ppt above
ambient (Acres)

BMZ
Radius*
(ft)

UM3
Dilution
(Sta)

UM3
Entrained
Flow (mgd)

14

15.4

60

5.32

5.66

0.64

63 .2

2.77

168

*BMZ radius is the distance from the nozzle along the jet to where salinity is 2 ppt above ambient.

2.5 Head Loss Analysis for the Proposed Design
Alden previously estimated head loss of Poseidon’s proposed HBDP discharge system which
was summarized in TMs dated March 22, 2017 (Alden, 2017a) and April 26, 2017 (Alden,
2017b). The TMs described the head loss calculation methodology and provided head loss
estimates for both onshore and offshore components of the discharge system at a discharge
flow rate of 127 MGD. These head loss calculations have been updated to reflect the proposed
fourteen port linear diffuser design (see Appendix A), replacing the previously proposed
multiport rosette design. Only the offshore portions of the design have been changed,
therefore the previous onshore estimates of head loss are still valid and do not require
updating.
Head loss calculation assumptions:
•
•
•
•
•

Total discharge flow of 127 MGD
14 port linear diffuser design as shown in Appendix A
Equal flow discharged from each nozzle
Equivalent nozzle diameter of 1.28 ft
Friction coefficient depicting rough surfaces for existing conduits and smooth surfaces
for new linear diffuser piping.

The head loss estimates for the linear diffuser design are shown in Table 4. The total offshore
head loss is estimated at 3.51 ft which includes losses through the 14 ft diameter 2,130 ft long
discharge pipe, discharge riser, linear diffuser piping and tide valve nozzles for a discharge flow
of 127 MGD. This head loss is less than the previous multiport rosette design of 3.76 ft for the
127 MGD discharge flow condition.
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Table 4 HBDP offshore discharge system calculated head losses for a discharge of 127 MGD
Description
Existing 14 ft dia. discharge
pipe

Head loss (ft)
0.18

Linear diffuser piping

1.49

Tide valve nozzle
Total

1.85
3.51

Notes
friction losses along 2,130 ft long existing pipe
friction and transition losses through riser and
diffuser conduits
losses through discharge ports
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Appendix A
Proposed Linear Diffuser Design
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Appendix B
UM3 Results

B-1

HB Diffuser UM3 Output_7.24.18
Contents of the memo box (may not be current and must be updated manually)
Project "C:\Plumes\Plumes\UM3 Port Number
Determination" memo
memoRuns" memo
Model configuration items checked: Report effective dilution; Current vector averaging;
Channel width (m) 100
Start case for graphs 1
Max detailed graphs 10 (limits plots that can overflow memory)
Elevation Projection Plane (deg) 0
Shore vector (m,deg) not checked
Bacteria model : Mancini (1978) coliform model
PDS sfc. model heat transfer : Medium
Equation of State : S, T
Similarity Profile : Default profile (k=2.0, ...)
Diffuser port contraction coefficient 1
Light absorption coefficient 0.16
Farfield increment (m) 200
UM3 aspiration coefficient 0.1
Output file: text output tab
Output each ?? steps 10
Maximum dilution reported 20
Text output format : Standard
Max vertical reversals : to max rise or fall
/ UM3. 7/24/2018 11:59:10
Case 1; ambient file C:\Plumes\Plumes\UM3 Port Number Determination.001.db; Diffuser table record 11:
Ambient Table:
Depth
Amb-cur
m
m/s
0.0
0.0
7.380
0.0

Amb-dir
deg
90.00
90.00

Amb-sal
psu
33.50
33.50

Diffuser table:
P-dia VertAng H-Angle SourceX SourceY
(ft)
(deg)
(deg)
(m)
(m)
1.2800 60.000 45.000
0.0
0.0

Amb-tem
C
20.00
20.00

Amb-pol
kg/kg
0.0
0.0

Ports Spacing
()
(ft)
14.000 14.360

Decay
s-1
0.0
0.0

Far-spd
m/s
-

Far-dir
deg
-

Disprsn
m0.67/s2
0.0
0.0

Density
sigma-T
23.64277
23.64277

MZ-dis Isoplth P-depth Ttl-flo Eff-sal
Temp Polutnt
(m)(concent)
(ft)
(MGD)
(psu)
(C)
(ppm)
100.00
0.0 17.800 62.500 62.400 22.000 1000.0

Simulation:
Froude No:
-5.797; Strat No: 0.0000; Spcg No:
11.22; k: 1.64E+5; eff den (sigmaT) 45.40553; eff vel
1.636(m/s);
Current is very small, flow regime may be transient.
Depth Amb-cur
P-dia Polutnt net Dil netCLdil
x-posn
y-posn
Iso dia
Step
(ft)
(m/s)
(ft)
(ppm)
()
()
(ft)
(ft)
(m)
0
17.80 1.000E-5
1.280
1000.0
1.000
0.0
0.0
0.0
0.3901;
10
17.24
0.0
1.535
829.7
1.205
1.000
0.232
0.232
0.4678;
20
16.50
0.0
1.896
678.5
1.474
1.000
0.544
0.544
0.5778;
30
15.60
0.0
2.357
555.2
1.801
1.000
0.942
0.942
0.7184;
40
14.52
0.0
2.959
455.6
2.195
1.097
1.457
1.457
0.9020;
50
13.64
0.0
3.520
397.7
2.515
1.257
1.919
1.919
1.0729;
60
13.02
0.0
3.966
364.6
2.743
1.371
2.284
2.284
1.2088;
70
12.55
0.0
4.338
343.0
2.915
1.458
2.586
2.586
1.3223;
80
12.19
0.0
4.659
327.8
3.051
1.526
2.843
2.843
1.4201;
90
11.91
0.0
4.940
316.3
3.161
1.581
3.068
3.068
1.5059;
100
11.68
0.0
5.191
307.4
3.253
1.627
3.268
3.268
1.5822;
110
11.50
0.0
5.416
300.2
3.331
1.666
3.447
3.447
1.6507;
117
11.39
0.0
5.560
295.9
3.380
1.690
3.564
3.564
1.6947; begin overlap;
120
11.35
0.0
5.618
294.3
3.398
1.699
3.612
3.612
1.7123;
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130
11.22
0.0
5.790
289.8
3.450
1.725
3.763
3.763
1.7649;
140
11.12
0.0
5.938
286.4
3.491
1.746
3.904
3.904
1.8098;
150
11.03
0.0
6.065
283.7
3.525
1.762
4.037
4.037
1.8486;
160
10.96
0.0
6.176
281.5
3.553
1.776
4.164
4.164
1.8823;
170
10.91
0.0
6.272
279.6
3.577
1.788
4.285
4.285
1.9116;
180
10.86
0.0
6.355
277.9
3.598
1.799
4.401
4.401
1.9370;
190
10.82
0.0
6.426
276.5
3.617
1.808
4.513
4.513
1.9588;
200
10.80
0.0
6.487
275.2
3.634
1.817
4.623
4.623
1.9773;
210
10.78
0.0
6.538
273.9
3.650
1.825
4.731
4.731
1.9927;
220
10.77
0.0
6.579
272.8
3.666
1.833
4.837
4.837
2.0052;
230
10.76
0.0
6.611
271.7
3.681
1.840
4.941
4.941
2.0150;
231
10.76
0.0
6.613
271.6
3.682
1.841
4.952
4.952
2.0158;
240
10.77
0.0
6.634
270.6
3.695
1.848
5.046
5.046
2.0221;
250
10.78
0.0
6.649
269.5
3.710
1.855
5.150
5.150
2.0266;
260
10.80
0.0
6.656
268.4
3.725
1.863
5.255
5.255
2.0288;
270
10.82
0.0
6.656
267.3
3.741
1.870
5.361
5.361
2.0287;
280
10.86
0.0
6.648
266.2
3.757
1.879
5.469
5.469
2.0264;
290
10.90
0.0
6.634
264.9
3.775
1.888
5.579
5.579
2.0220;
300
10.95
0.0
6.614
263.5
3.795
1.897
5.691
5.691
2.0158;
310
11.02
0.0
6.588
262.0
3.816
1.908
5.808
5.808
2.0079;
320
11.10
0.0
6.557
260.4
3.841
1.920
5.928
5.928
1.9986;
330
11.19
0.0
6.523
258.4
3.869
1.935
6.053
6.053
1.9882;
340
11.29
0.0
6.487
256.2
3.903
1.951
6.184
6.184
1.9772;
350
11.42
0.0
6.450
253.6
3.943
1.972
6.322
6.322
1.9660;
360
11.57
0.0
6.416
250.5
3.992
1.996
6.467
6.467
1.9556;
370
11.74
0.0
6.388
246.7
4.054
2.027
6.622
6.622
1.9469;
379
11.93
0.0
6.371
242.6
4.123
2.061
6.770
6.770
1.9418;
380
11.95
0.0
6.369
242.1
4.131
2.066
6.787
6.787
1.9414;
390
12.19
0.0
6.357
236.8
4.223
2.111
6.964
6.964
1.9375;
400
12.48
0.0
6.347
231.0
4.330
2.165
7.155
7.155
1.9346;
410
12.83
0.0
6.344
224.4
4.456
2.228
7.363
7.363
1.9337;
420
13.26
0.0
6.351
217.0
4.607
2.304
7.590
7.590
1.9359;
430
13.77
0.0
6.374
208.7
4.792
2.396
7.841
7.841
1.9428;
440
14.41
0.0
6.420
199.1
5.023
2.512
8.119
8.119
1.9567;
450
15.22
0.0
6.498
188.1
5.317
2.658
8.432
8.432
1.9807;
460
16.25
0.0
6.625
175.4
5.700
2.850
8.785
8.785
2.0193;
470
17.59
0.0
6.821
160.9
6.213
3.107
9.189
9.189
2.0790;
480
19.36
0.0
7.119
144.4
6.925
3.463
9.654
9.654
2.1699;
490
21.79
0.0
7.571
125.8
7.952
3.976
10.20
10.20
2.3078;
495
23.35
0.0
7.881
115.7
8.646
4.323
10.50
10.50
2.4021;
500
25.22
0.0
8.265
105.2
9.510
4.755
10.84
10.84
2.5191;
510
29.46
0.0
9.173
86.23
11.60
5.798
11.49
11.49
2.7960;
520
34.21
0.0
10.23
70.72
14.14
7.071
12.09
12.09
3.1183;
530
39.54
0.0
11.45
58.00
17.24
8.621
12.65
12.65
3.4887;
538
44.28
0.0
12.54
49.49
20.21
10.10
13.08
13.08
3.8223;
Horiz plane projections in effluent direction: radius(m):
0.0; CL(m):
5.6402
Lmz(m):
5.6402
forced entrain
1
0.0 -8.070
3.822
0.122
Rate sec-1
0.0 dy-1
0.0 kt:
0.0 Amb Sal
33.5000
;
11:59:10. amb fills: 4
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local maximum rise or fall;

end overlap;

bottom hit;

stop dilution reached;

Attachment 4

MEMORANDUM

To:
From:
Subject:
Date:
cc:
Attachment(s):

Josie McKinley, Poseidon Water
Joe Monaco
Quantification of Dredge Materials for the Huntington Beach Desalination Project Intake
and Discharge Modifications
May 17, 2019
A - Figures

The following information is provided in response to a request by the Santa Ana Regional Water Quality Control
Board (RWQCB) to provide additional detail on the quantities of dredged sediment resulting from modification of
the intake and discharge facilities for the Huntington Beach Desalination Project (HBDP). Specifically, this analysis
confirms that the volume of dredged sediments are within the range of estimates evaluated in the 2017
Supplemental Environmental Impact Report (SEIR) prepared by the California State Lands Commission related to
the lease amendments required for the project – hereinafter referred to as the 2017 SEIR.
The 2017 SEIR assessed dredging activities associated with the installation of the intake screen arrays. With respect
to the intake array, the 2017 SEIR estimated that approximately 1,000 to as much as 3,300 cubic yards (cy) of
sediment would be excavated, and the material would be side casted and naturally redistributed on the ocean floor
or may require land disposal. A specific quantification of dredging/excavation was not provided for installation of the
diffuser on the discharge tower, because the 2017 SEIR assumed that surface preparation involved only side-casting
the existing rip rap. Since the 2017 SEIR, the diffuser has been modified and approximately 300 cy of seabed
leveling/dredging may be required. The RWQCB has requested that the seabed leveling/dredging associated with the
modified diffuser installation be quantified to ensure that, in the event that land disposal of the sediments is required,
that all related environmental effects are addressed. In responses to the RWQCB to information requests related to
an application filed by Poseidon for a determination under CA Water Code Section 13142.5(b), Poseidon had indicated
that the maximum quantity of 3,300 cy of total sediment excavation/disposal was considered to be a “worst case”
estimate, and would also accommodate the smaller quantities of excavation needed for the diffuser. Additional
support for that assessment is provided in this memo.

INTAKE SCREEN INSTALLATION
As initially indicated by Poseidon, final design of the intake modifications would include geotechnical investigations
and design refinements to more accurately assess excavation quantities. To address the RWQCB’s request, the
preliminary design’s dredging calculations have been refined sufficiently to provide confirmation of dredging
quantities. As shown in the attached drawings, excavation for the intake structure is required to house the manifold
that would be attached to the existing intake structure. The conceptual design, prepared by Alden Research
Laboratory, Inc. (Alden) was evaluated in the 2017 SEIR. The conceptual design included a manifold pipeline six
Memorandum
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Memorandum
Subject:Quantification of Dredge Materials for the Huntington Beach Desalination Project Intake and
Discharge Modifications
Subject: Quantification of Dredge Materials for the Huntington Beach Desalination Project Intake and
Discharge Modifications
feet in diameter. See Attachment A for preliminary design details. Assuming an 11-foot deep trench and a fivefoot allowance for cover and 6:1 side slopes, Alden estimated a dredge quantity of 2,700 cy,

DIFFUSER INSTALLATION
In 2018, the RWQCB requested that Poseidon consider redesigning the proposed diffuser based on the analysis
found in an April 18, 2018 report entitled Brine Diffusers and Shear Mortality: Application to Huntington Beach
prepared by Philip J. W. Roberts, PhD, PE. The redesign incorporates a linear diffuser arrangement which would
be placed immediately adjacent to the existing discharge tower. In July, 2018, to ensure that the linear diffuser
was within the SLC lease area, the linear diffuser was slightly realigned. See Attachment A for preliminary design
details.
The linear diffuser would require seabed leveling/dredging for approximately 2 - 100 feet by 20 feet areas. As
noted in the 2017 SEIR, minor leveling of the seabed would be required for construction of the diffuser. The
leveling would occur directly beneath the linear diffuser to provide a uniform, firm surface to place the pipe
supports. The total area requiring leveling would be approximately 300 cy.

CONCLUSION
Based on the foregoing analysis, the total estimated quantity of dredged material that could potentially require
side casting and natural redistribution on the ocean floor or land disposal would be approximately 3,000 cy
which less than 3,300 cy analyzed in the 2017 SEIR.
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Attachment:
24.
Verification of All Other Permits, Permissions or
Approvals Applied for or Granted by Public Agencies:
a. City of Huntington Beach Local Entitlements,
California Department of Drinking Water
Conditional Approval, Regional Water Quality
Control Board NPDES Permit and Renewal
Application and 13142.5(b) Determination, State
Lands Commission Lease (See Attachment 1 Submitted under CDP E-06-007, CDP 9-15-1731
and RWQCB NPDES Permit/Water Code
13142.5(b) Determination Key Document
Submittal List 2006 thru April 2021)

Attachment:
24. Verification of All Other Permits, Permissions or
Approvals Applied for or Granted by Public Agencies:
b. California State Lands Commission Lease
Amendment #2, October 19, 2017

RECORDED AT THE REQUEST OF
AND WHEN RECORDED MAIL TO:

STATE OF CALIFORNIA
State Lands Commission
Attn: Title Unit
100 Howe Avenue, Suite 100-South
Sacramento, CA 95825-8202

STATE OF CALIFORNIA
OFFICIAL BUSINESS
Document entitled to free recordation
pursuant to Government Code Section 27383

SPACE ABOVE THIS LINE FOR RECORDER'S USE
A.P.N.
County:

Orange

STATE OF CALIFORNIA
STATE LANDS COMMISSION
AMENDMENT #2 OF LEASE NO. PRC 1980.1
WHEREAS, the State of California, acting through the State Lands Commission, hereinafter
called Lessor, and AES Huntington Beach LLC, hereinafter called AES, have heretofore entered into an
agreement designated as Lease No. PRC 1980.1 (Lease), authorized by the State Lands Commission on
February s; 2007, whereby Lessor granted to AES a General Lease-Industrial Use covering certain
· State lands situated in Orange County for a term of20 years beginning on August 8, 2006; and
WHEREAS, Lessor and AES and have amended the Lease (Amendment.#1) to add Poseidon
Resources (Surfside) LLC, hereinafter Poseidon Resources, as a Co-Lessee, as of October 29, 2010; and
WHEREAS, the Amendment #1 allows both AES and Poseidon Resources as Co-Lessees to use
the Lease Premises for existing seawater intake and outfall pipelines, in anticipation of the construction
and operation of the Seawater Desalination Plant at Huntington Beach (HB Desalination Plant); and
WHEREAS, AES shall be responsible for the obligations under the Lease pertaining to its power
plant facility and Poseidon Resources shall be responsible for the obligations under the Lease pertaining
to its desalination facility as described in Amendment #1; and
WHEREAS, Section 4, Paragraph 15(e) provides that the Lease may be terminated and its terms,
covenants and conditions amended, revised or supplemented only by mutual written agreement of the
Lessor and the Co-Lessees (hereinafter referred to as the Parties); and

WHEREAS, Poseidon Resources has applied to the Lessor to further amend the Lease to modify
the existing seawater intake and outfall pipelines for desalination plant purposes ("Lease Modification
Project''); and
·
WHEREAS, at its regularly scheduled public meeting on October 19, 2017, Lessor certified· a

t

Supplemental Environmental Impact Report for the Lease Modification Project and authorized execution
of this Amendment #2 to include the Lease Modification Project ("2017 FSEIR") as part of the
authorized uses under the Lease; and

WHEREAS, Lessor _also authorized a revision of AES' rent for this Lease, modified the bond
requ'irement, and authorize other modifications to the Lease as reflected in this Amendm~nt #2 at the
same regularly scheduled public meeting on October 19, 2017; and
WHEREAS, at the Commission's October 19, 2017 meeting, the Commission approved the
Lease Modification Project lease amendment, as proposed, with the exception of the diffuser element of
the Lease Modification Project. The Commission authorized the Executive Officer to approve the
diffuser element through a subsequent lease amendment, which lease amendment shall not require any
subsequent approval by the Commission, so long as the Executive Officer finds that the Santa Ana
Regional Water Quality Control Board, in considering Poseidon's application for an NPDES permit and
California Water Code section 13142.5(b) determination, has approvedthe diffuser element proposed by
Poseidon Resources in its amended application and analyzed by the Commission as part of the
recommended Lease Modification Project that was described in the 2017 FSEIR (See 2017 FSEIR Figure
. 2-8a on page 2-17, Table 2-2 on page 2-7, and Section 2.4.4 on page 2-14), and the last paragraph on
Page 4 of Staff Report No. 97 of the Comission's regularly scheduled meeting on October 19, 2017; and
. WHEREAS, the parties agree and acknowledge that the diffuser element of the Lease
Modification Project is a critical part of the overall project that must be authorized by a subsequent
amendment before construction of the Lease Modification Project can commence; and
WHE:REAS, by reason of the foregoing, it is now the desire of the Parties to amend the Lease.
NOW THEREFORE, the Parties hereto agree to amend the Lease (Amendment #2) as follows:
SECTION 1-BASIC PROVISIONS is amended_as follows:
THE STATE OF CALIFORNIA; hereinafter referred to as "Lessor" acting by and through the
CALIFORNIA STATE LANDS COMMISSION, whose address is 100 Howe Avenue, Suite 100South, Sacramento, California 95825-8202, pursuant to Division 6 of the Public Resources Code and
Title 2, Division 3 of the California Code of Regulations, and for consideration spedfied in this Lease,
does hereby lease, demise and let to AES Huntington Beach, hereinafter "AES", whose address is 21730
Newland Street, Huntington Beach, California 92646 and Poseidon Resources (Surfside) LLC,
hereinafter "Poseidon Resources", whose address is 5780 Fleet Street, Suite 140, Carlsbad, CA 92008 as
Co-Lessees those certain lands described in Section 3 (hereinafter "Lease Premises") subject to the
reservations, terms, covenants and conditions of this Lease. AES and Poseidon Resources shall be
referred to collectively herein as either "Co-Lessees" or "Lessee".

SECTION 1- LAND USE AND PURPOSE is amended to add the following:
1.

Modify the existing seawater intake pipeline, by installing four active (self-cleaning)
stainless steel wedgewire screen manifolds, with 1 millimeter (mm) spacing at the end of
the pipeline, along with foundations to support the screens, which shall conform with the
design features analyzed for the proposed projectin the Seawater Desalination Project at
Huntington Beach: Outfall/Intake Modifications Project & General Lease - Industrial Use
(PRC 1980.1) A111endment (SCH #2001051092), which is incorporated by this reference.

2.

Reduce average annual seawater intake volume to 106. 7 MOD (from a 2010 Project
volume of 152 MGD).

3.

Replace the existing Exhibit A, Site and Location Map, and Exhibit B, Land Description,
with the attached Exhibit A, Land Description, and Exhibit B, Site and Location Map (for
reference purposed only).

SECTION 1-CONSIDERATION is.replaced with the following:
AES shall provide consideration annually as provided in Section 2, paragraph 4 of the Lease, as amended
and subject to modification by Lessor as. specified in Section 2, paragraph 3 of this Lease. Poseidon
Resources shall provide consideration annually, commencing on the first day of the operation of the HB
Desalination Plant, as provideq in Section 2, paragraph 39 of this Lease.
SECTION 1-AUTHORIZED IMPROVEMENTS: is replaced with the following:
One 14-foot diameter seawater intake pipeline extending offshore approximately 1,650 feet and one 14foot diameter discharge pipeline extending approximately 1,500 feet offshore (Lease Facilities). The
pipelines are currently utilized as components of the "once-through cooling" (OTC) system associated
with the upland AES Huntington Beach Generation Station. Poseidon Resources is authorized to modify
the intake pipeline by adding four active (self-cleaning) stainless steel wedgewire screen manifolds with
1 mm spacing at the end of the pipeline along with foundations to support screens.
SECTION 2 - SPECIAL PROVISIONS shall be amended as follows:
Paragraph 4, subsection (a)(l) shall be amended to:
-Replace the existing Base Rent with $111,060 per annum, pursuant to the revision of rent
approved by Lessor at its October 19, 2017 meeting; and
-Replace all references to "Lessee" with references to "AES" to clarify that the obligations set
forth in paragraph 4 "Rent" only apply to AES.
Paragraphs 5, 9, 10, 12, 14, 18, 19 and 21 are repealed and replaced as follows:
5.

Authorized Uses:
It is the intent of the parties to this Lease that the improvements and activities authorized herein
are for the exclusive use by the Co-Lessees in conjunction with AES' power plant·cooling water
system involving the seawater intake and the discharge of brine water and other water from
Poseidon Resources' desalination facility.

9.

Poseidon shall, at all times during the term of the lease, minimize greenhouse gas generating
energy consumption and offset or avoid 100 percent of the direct and indirect greenhouse gas
emissions from construction and operation of the HB Desalination Plant and Lease Modification
Project, regardless of the commitments in its OHO Plan through the following:
(i)

Compliance with the Energy Minimization and Greenhouse Gas Reduction Plan (the GHG
Plan), as adopted by the City of Huntington Beach on September 20, 2010 and amended
by Poseidon and submitted to the State Lands Commission on February 24, 2017. In the
event Poseidon intends to modify the OHO Plan, Poseidon shall submit a request to

modify to Lessor's Executive Officer. The Executive Officer shall deny the request if
he/she determines that the effect of the modification constitutes a substantive weakening
of the GHG Plan, and compliance with the GHG Plan shall remain a term of this Lease.
Poseidon may request review of the Executive Officer's determination by the State Lands
Commission at a properly noticed public meeting. The GHG Plan shall remain in effect
subject to any new terms lawfully imposed on the GHG Plan by any and all applicable
regulatory authorities, including but not limited to, the California Coastal Commission and
the South Coast Air Quality Management District. In the event the GHG Plan is modified
by an applicable regulatory agency, governing law, or court of applicable jurisdiction,
Poseidon shall notify Lessor of such modification in writing, no more than thirty (30) days
after such modification is imposed;
(ii)

Within ninety (90) days prior to the start of construction of the improvements for the HB
Desalination Plant, Poseidon shall provide the Lessor's Executive Officer with a written
plan to offset or avoid 100 percent of the direct and indirect GHG emission from
construction and operation of the HB Desalination Plant and Lease Modification Project,
regardless of the commitments in its GHG Plan for the Lessor's Executive Officer's
review. Subsequent to the Commission's review and approval of this plan, Poseidon shall
report annually to the Commission on Poseidon's compliance with this requirement. Such
plan shall include recommendations on implementing measures in addition to the GHG
Plan to minimize indirect greenhouse gas generating energy consumption consistent with
the water reliability and water supply requirements of the public water agencies using the
desalinated water which will include, among others:
a. Renewable Energy Power Purchase Agreement - Maximize the use of renewable
energy by way of a long-term renewable energy power purchase agreement, through
programs offered by Southern California Edison (SCE) or otherwise available.
b. Demand Management Program - Using all reasonable efforts to engage with· SCE to
implement a demand side management program that materially reduces the impact of
the Lease Modification Project on carbon energy production, including time of day
tariffs that recognize the true cost of carbon based power production, and to enter into
an interruptible power supply program to minimize power use to the maximum extent
possible during system emergencies.
c. Facility Optimization - Optimize operations utilizing the onsite product water storage
tank and other operational methods to maximize the shift of energy use away from
time periods of high greenhouse gas generating energy production.
d. Shared Energy Efficiency Savings - Poseidon will continue to research and implement
energy saving technology changes within the facility and throughout the term of the
facility share economic savings from those changes with water purchase customers.

(iii)

10.

Following consultation with the Lessor's Executive Officer, Poseidon will implement the
feasible and commercially reasonable measures available to minimize greenhouse gas
generating energy consumption described above in Paragraph 9(ii).

This paragraph is deleted in its entirety and is intentionally left blank.

12.

AES shall notify Lessor in writing prior to discontinuing its use of the Lease Premises. Upon
. receipt of notification by Lessor, AES shall apply to Lessor for approval of an assignment of its
obligations under the Lease to Poseidon Resources.

14.

Co-Lessees shall provide Lessor with a surety bond or other security device acceptable .to Lessor,
in the amount of$6,000,000. Lessor may require an increase in the amount of the surety to reflect
economic inflation or to cover any additionally authorized improvements, alterations, or of
modification ofrental. Additionally, should AES' interest in this Lease be assigned to Poseidon
Resources, then Poseidon Resources shall furnish the entire bond amount. Lessee(s) shall name
the State of California as the assured, to guarantee to Lessor the faithful observance and
performance by Co-Lessees of all of.the terms, convenants, and conditions subject to the
provision in Section 4, paragraph 9 under the Lease.

18.

In the event that Poseidon Resources fails to comply in any material respect with any and all of its
separate obligations under this Lease, Lessor may terminate. Poseidon Resources' rights under this
Lease without affecting any or all of AES's rights or obligations under this Lease subject to the
notice provision in Section 4, paragraph 1l(b) of this Lease. In the event that AES fails to comply
in any material respect with any and all of its separate obligations under this Lease, Lessor may
terminate AES' s rights under this Lease without affecting any or all of Poseidon Resources' rights
or obligation under this Lease subject to the notice provision in Section 4, paragraph 1l(b) of this
Lease.
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Poseidon Resources shall make no changes in use or operation of the intake and outfall pipelines
without prior authorization by Lessor.

21.

Poseidon Resources shall complete construction of the desalination facility by August 7, 2026.

SECTION 2- SPECIAL PROVISIONS shall be amended to add paragraphs 22 through 39 as separate
obligations of Poseidon Resources as follows:

22.

Poseidon Resources shall comply with all mitigation measures and reporting obligations
presented in the City of Huntington Beach's 2010 Final Subsequent Environmental Impact Report
for the HB Desalination Plant, along with the mitigation measures and reporting obligations
presented in the 2017 SEIR for the Modification Project as contained in Exhibit C, adopted by
Lessor and by reference made a part of this Amendment #2, except as modified by specific
provision of this Amendment #2 or as modified by Lessor as permitted by law.

23.

In the event the lease is amended to include a diffuser element, the mitigation measures attached
as Exhibit C require that Poseidon provide compensatory mitigation in the form of Area of
Foregone Production or "APF" acres for direct and indirect entrainment impacts to marine
organisms resulting from brine diffuser operation. Such mitigation is calculated at 99 acres based
upon a theoretical worst-case scenario assumption that the operation of the diffuser will result in
100 percent mortality within all 782 million gallons per day of entrained water assoc~ated with
brine diffuser operation. If the Santa Ana Regional Water Quality Control Board (Regional
Board) determines a lower mitigation calpulation for diffuser operations as part of its analysis
required by the California Ocean Plan, Lessor's Executive Officer shall reduce the acreage of the

I

compensatory mitigation required by this Amendment #2 to such amount.
Lessor's Executive Officer shall issue a letter authorizing such modification after receiving: (i) a
written request for such modification from Poseidon; and (ii) written verification of the amount of
mitigation determined by the Regional Board for the operation of the diffuser.
24.

At least 90 days prior to start of the construction authorized by Amendment #2, Poseidon
Resources shall provide the following information for Lessor review and approval:
(i)

A preconstruction seafloor survey covering the Project area and any temporary
construction corridor including construction vessels anchoring areas, and depicting
seafloor contours, all significant bottom features, hard bottom areas, sensitive habitats, and
the presence of other existing man made facilities in the area.

(ii)

A geotechnical report certified (stamped, signed, and dated) by a California registered
Geotechnical Engineer, including boring logs, and any geotechnical recommendations for
safe installation of the proposed intake and discharge system, including any pile
installation, etc.

(iii)

Engineering design drawings as issued for construction, certified (stamped; signed, and
dated) by a California registered Civil/Structural engineer, showing the Project's
horizontal. alignment with all key control points referenced to the California Coordinate
System 1983 revision (CCS83), vertical·profile data with elevations referenced to Mean
Lower Low Water (MLL W) datum and cross-section details. The drawings are to provide
details of the Project for both intake and discharge system, tie-in details, cathodic
protection (if any), depths of cover, water depths, elevations, etc.

(iv)

Engineering calculations, certified (stamped, signed, and dated) by a California registered
Civil/Structural engineer, to verify the competence of the new intake and discharge system
with their anchoring system for on-bottom stability against bottom currents and 100-year
storm events.

(v)

An internal inspection of the existing intake and discharge facilities. In addition, an
integrity assessment, certified by a California registered Civil/Structural Engineer,
confirming the fitness for purpose for continued safe operation.

(vi)

A set of construction contract specifications.

(vii).

Details of all proposed inspection tests and procedures to be employed during construction
within the Lease Premises for'Project quality assurance and control, including weld
procedure specifications and welder qualification testing, etc.

(viii)

A construction contractor's·work execution plan providing details of manpower,
equipment, work vessels, constructions methods anq procedures to be employed for each
significant work activity, safety procedures, etc., to include detailed stepwise procedures
(such as mobilization, installation, demobilization, etc.). .

(ix)

A project-specific hazardous spill contingency plan, to include but not be limited to
procedures to be implemented, specific designation of the on-site person who will have
responsibility for implementing the plan, on-site spill response materials/tools/equipment,
and spill notification protocol and procedures. The plan shall include a complete list of the
agencies (with telephone numbers) to be notified, including but not limited to the
California State Lands Commission's 24-hour emergency notification number (562) 5905201, California Governor's Office of Emergency Services (Cal OES) contact number
(800) 852-7550, etc.
·
The primary work vessel will be required to carry on board a minimum 400 feet of sorbent
boom, 5 bales of sorbent pads at least 18-inch by 18-inch square, and a small powered
boat for rapid deployment to contain and clean up any small spill or sheen on the water
surface.
The plan shall provide for the immediate call out of additional spill containment and
cleanup resources in the event of an incident that exceeds the rapid clean up capability of
the on-site work force.
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(x)

A critical operations and curtailment plan (COCP). The COCP will define the limiting
conditions of sea state, wind, or any other weather conditions that exceed the safe
operation of offshore vessels and equipment or divers in the water, that hinder potential
spill cleanup or in any way pose a threat to personnel or the safety of the environment. The
plan shall provide for a minimum ongoing five days advance favorable weather forecast
during offshore operations. The plan shall also identify the onsite person with authority to
determine critical conditions and suspend work operations when needed, and shall include
diver safety plan for any diving operations.

(xi)

An Anchoring, Riprap Reconfiguration and Dredging Plan for review and approval by
Lessor:staff, in consultation with Coastal Commission staff, to ensure that impacts on
benthic environments are minimized during installation of the wedgewire screens and
diffuser, as well as maintenance buoys if required; riprap reconfiguration, and dredging.
The plan shall provide a map of the proposed anchor spread and anchor locations or
offshore temporary mooring location for each work vessel, and a narrative description of
the anchor setting and retrieval procedures (no anchor dragging will be permitted) to be
employed. The map shall also include existing utitilies and sensitive habitat areas. This
Plan shall identify and map Preclusion At;eas-all areas of kelp, seagrasses, and hard
substrate found within the work area-that shall not be impacted by placement of vessel
and buoy ancho_rs, by dragging anchor or buoy lines or cables, by riprap placement, or by
dredging spoils during Lease Modification Project construction and maintenance activities.
All surveys employing low-energy geophysical equipment must be conducted by an entity
holding a valid geophysical survey permit under the Commission's Low-J;:nergy Offshore
Geophysical Permit Program (see www.slc.ca.gov/Programs/OGPP.htm]). Within 90 days
after project completion of offshore construction, Poseidon shall submit to Commission
staff for approval: (1) an "as-built" map overlaying the Preclusion Area Map with Global
Positioning System coordinates showing all areas of direct disturbance, anchor and buoy
locations, and riprap boundaries, and (2) the procedures Poseidon shall implement to
remedy any disturbance that may have occurred within the Preclusion Area due to·
Poseidon's construction activities.

(xii)

A construction schedule time line chart showing all significant work activities associated
with work occurring within the Lease Premises, including marine vessels, during the
course of the Project.

25.

At least two weeks prior to start of construction within the Lease Premises, a timely advisory of
pending offshore construction operations shall be filed with the local U.S. Coast Guard District
office for publication in the Local Notice to Mariners. A copy of the published Notice is to be
filed by Poseidon Resources with the State Lands Commission office.

26.

All construction activities within the Lease Premises shall be carried out in accordance with all
applicable safety regulations, permits, and conditions of other involved agencies.

27.

All vehicles, equipment, machinery, tools or other property taken onto or placed within the Lease
Premises or lands subject to Lessor's jurisdiction shall remain the property of Poseidon
Resources and/or its authorized contractors. Such property shall be promptly and properly
removed by Poseidon Resources, at its sole risk and expense.

28.

Lessor shall have the right, at any time, and from time to time, upon reasonable prior notice to the
Lessee, to examine all records and data associated with the facilities within the Lease Premises.

29. .

Lessee shall obtain all approvals necessary for construction prior to the beginning of any
construction and necessary for operation prior to the beginning of commercial operations within
the Lease Premises from all agencies having jurisdiction over this project. Upon Lessor's request,
Lessee shall submit to Lessor copies of all such approvals and/or permits.

30.

Lessee acknowledges and agrees that Lessor shall not be responsible for any damages to any
property, including but not limited to, any vehicles, equipment, machinery, or tools within the
Lease Premises or lands subject to Lessor's jurisdiction.

31.

If a remedial measure is necessary for the existing discharge system (such as installing new
pipeline inside existing discharge pipeline), Lessee shall obtain Lessor approval. Lessee shall
submit the following additional information.,
(i)

A general description of the proposed remediation.

(ii)

Engineering design drawings as issued for construction, certified (stamped, signed, and
dated) by a California registered Civil/Structural engineer, showing details of the proposed
remediation including but not limited to tie-in details, new pipeline grade and material
specifications, hydrotest information, etc.

(iii)

A supplemental contractor's work execution plan providing details of step-by-step
procedures for the remediation, manpower, equipment, work vessels, safety procedures,
site restoration, etc. .

(iv)

Details of design and drawings for shoring (if any) with supporting calculations, certified
(stamped, signed, and dated) by a California register~d Civil/Structural engineer.

I
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32.

(v)

A vessel anchoring plan.

(vi)

Confirmation that the inside of the existing discharge conduit is free or clear of any
obstruction or debris prior to installing the new pipeline.

Within ninety (90) days of the project completion, Poseidon Resources shall provide post
construction project verification including:
(i)

A set of "as built" construction plans, certified (stamped, signed, and dated) by a
California registered Civil/Structural Engineer, showing all design changes or other
amendments to the construction within the Lease Premises as originally approved.

(ii)

A post-construction written narrative report confirming Project completion discussion of
any significant field changes or other modifications to the approved design or execution
plan, and details of any extraordinary occurrences such as spill incidents, critical
operations curtailment, accidents involving serious injury or Ioss of life etc.

(iii)

A written confirmation of site clean-up verification with videography/photography
records.

(iv)

Certified copies of weld inspection reports and results of all weld procedure specification
laboratory verification testing per the submitted contract specifications and welding
certification requirements.

a

33.

Poseidon Resources shall conduct an external inspection of the Lease Facilities using diver/ROY
video or high resolution side-scan sonar at least once every two years. The inspection shall
include a visual inspection of the entire length of the Lease Facilities. Additionally, Poseidon
Resources shall conduct extemalinspections when warranted by extraordinary circumstances such
as an accident or significant seismic event. The inspection schedule may be modified by mutual
agreement among the parties hereto based on the results of the first three biennial inspections. At
no cost to Lessor, Poseidon Resources shall promptly submit copies to Lessor of the results of all
external inspections, including reports, analyses, and recommendations.

34.

Poseidon Resources shall conduct an integrity assessment of the Lease Facilities by a California
registered Civil/Structural Engineer at least once every five years. Additionally, Poseidon
Resources shall conduct such an integrity assessment when warranted by extraordinary
circumstances such as an accident or a significant seismic event. The assessment schedule may be .
modified by mutual agreement among the parties hereto. At no cost to Lessor, Poseidon
Resources shall promptly submit copies to Lessor of the results of all integrity assessments,
including reports, analyses, and recommendations.

35.

Poseidon Resources, without interference with, or interruption of, power plant scheduled
operations and at its sole cost and expense shall comply with California Water Code Section
13142.S(b) during all times that this Lease is in effect and the desalination facility is operating, as
determined by the Santa Ana Regional Water Quality Control Board or any other federal, state,
regional, or local government entity having applicable jurisdiction.

36.

37.

Lessee agrees to submit no later than two (2) years prior to the expiration of this Lease either:
a.

An application and minimum expense deposit for a new lease for the continued use of the
Lease Premises; or

b.

A plan for the restoration of the Lease Premises for Lessor's review and approval, to be
completed prior to the expiration of the lease term together with a timeline for obtaining
all necessary permits and conducting the work prior to the expiration of this Lease. Failure
to submit the application and minimum expense deposit or the restoration plan shall be
deemed a Default of the Lease.

Preservation of Property and Environmental Impact:
a.

b.

38.

39.

Poseidon Resources shall comply with all conditions and restrictions established by other
agencies having jurisdiction over the HB Desalination Plant's construction activities and
operations including, but not limited to, the Regional Board, California Coastal
. Commission, State Water Resources Control Board, U.S. Anny Corps of Engineers, and
Orange County Water District.
Poseidon Resources shall comply with all governing local, state, or federal laws applicable
to. the activities authorized by this Lease.

Section 4, General Provisions, paragraph 7 is amended to add subsection (c), which shall read as·
follows:
c.

The Parties agree that the indemnity obligation provided herein includes all liability
associated with Lessor's environmental review, preparation of documents, or certification
of documents under the·California Environmental Quality Act for activities or uses
proposed by Le~see. The indemnity obligation provided in this Section requires Lessee to
promptly reimburse Lessor for any court costs, attorneys fees, or other reasonable
litigation expenses incurred by Lessor defending against any claim or action brought
against Lessor in connection with this Lease .or any approvals or environmental review
associated with it. Such reimbursable expenses may include, but are not limited to,
expenses incurred by Lessor's in~house staff in preparation for litigation and expenses
incurred by the California Office of the Attorney General.

d.

Nothing in this Section obligates Lessor to defend itself against all or any aspect of any
challenge to this Lease or to any associated environmental review. However, Lessee may
take whatever legal action is available to it to defend this Lease or any associated
environmental review again any challenge by a third party, whether or not Lessor chooses
to raise a defense against such a challenge.

Separate and distinct from the AES rent required pursuant to the Lease and Poseidon Resources'
mitigation requirements pursuant to CEQA and other regulatory approvals,· Poseidon Resources
shall make an annual (starting within six months after the commencement of commercial
operations) deposit of $300,000 in the Lessor's Kapiloff Land Bank Fund for Lessor's use in the
adaptive management, maintenance and operations of the Bolsa Chica Lowlands Restoration

Project to co~pensate for impacts to Public Trust resources associated with the activities
authorized by Lease.
The effective date of this Amendment #2 to the Lease shall be October 19, 2017.

This Amendment #2, containing 12 pages, is a portion of Lease No. PRC 1980.1, with a
beginning date of August 8, 2006, consisting of four (4) sections with a total of 12 pages and includes
Amendment #1 containing 8 pages.
All other terms and.conditions of the Lease.shall remain in full force and effect.
This Amendment #2 will become binding on the Lessor only when duly executed on behalf of the
State Lands Commission of the State of California.
IN WITNESS WHEREOF, the parties hereto have executed this Amendment #2.

CO-LESSEE:
POSEIDON RESOURCES (SURFSIDE) LLC

By:~~~/

Title:

L2 GIL V(L('-i..~ D

< 15-~

STATE OF CALIFORNIA
STATE LANDS COMMISSION

B~~~~~~·
~
I
.
Chief'

Title:

Date:

fAnd ~ement Division

----------AUG 1 7 2018

-----------

CO-LESSEE:
AES

Title:

_p~rl(_{._J_Ip_G"_rJr
__

Date:

_vj~/3_0/_iv_,~'-

ATTACH ACKNOWLEDGMENT

Execution of this document was authorized by
the California State Lands Commission on

(Month Day Year)
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CALIFORNIA ALL-PURPOSE ACKNOWLEDGMENT

CIVIL CODE§ 1189

A notary public or other officer completing this certificate verifies only the identity of the individual who signed the
document to which this certificate is attached, and not the truthfulness, accuracy, or validity of that document.
State of California

)

County of

)

On

San Of e~ 0

JlA\~

LOI){

2.1
Date

personally appeared

before me,

Qondu Ll'

QQ,nu\/\,Af S

Here Insert Name and Title of the Officer

Pe..J..e y: m Cle., \ q siUvh.
'

ame(s) of Signer(s)

who proved to me on the basis of satisfactory evidence to be the person(s) whose name(s) is/are
subscribed to the within instrument and acknowledged to me that he/she/they executed the same in
his/her/their authorized capacity(ies), and that by his/her/their signature(s) on the instrument the person(s),
or the entity upon behalf of which the person(s) acted, executed the instrument.

j

z

a

I certify under PENALTY OF PERJURY under the laws
of the State of California that the foregoing paragraph
is true and correct.

CANDACE BENAVIDES .
Commission # 2137610
Notary Public • California
$an Diego County.
1
1
0

.I.

WITNESS

J. o o oo;oMl t T'! t•~rls 8f li'J% tl

Place Notary Sea/ Above

------------------------------opnoNAL-----------------------------Though this section is optional, completing this information can deter alteration of the document or
fraudulent reattachment of this form to an unintended document.
Description of Attached Document
Title or Type of Document:
Document Date: _ _ _ _ _ __
Number of Pages:
Signer(s) Other Than Named Above: _ _ _ _ _ _ _ _ _ _ __

/jyY\,,Q,(ndM.Q.ci

o+ l..Juu;e;

Capacity(ies) Claimed by Signer(s)
Signer's Name: _ _ _ _ _ _ _ _ _ _ __
D Corporate Officer - Title(s): _ _ _ _ _ __
D Partner - D Limited D General
D Individual
D Attorney in Fact
D Trustee
D Guardian or Conservator
D Other: _ _ _ _ _ _ _ _ _ _ _ _ __
Signer Is Representing: _ _ _ _ _ _ _ __

Signer's Name: _ _ _ _ _ _ _ _ _ _ __

D Corporate Officer - Title(s): _ _ _ _ _ __
D Partner - D Limited D General
D Individual
D Attorney in Fact
D Trustee
D Guardian or Conservator
D Other: _ _ _ _ _ _ _ _ _ _ _ _ __
Signer Is Representing: _ _ _ _ _ _ _ __
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CALIFORNIA ALL-PURPOSE ACKNOWLEDGMENT

CIVIL CODE§ 1189

A notary public or other officer completing this certificate verifies only the identity of the individual who signed the
document to which this certificate is attached, and not the truthfulness, accuracy, or validity of that document.
State of California
County of
On ~'0 \,(

b OS

\e,s
·'?)t) 1 2D \~
before me,~~-.
~Y'I~
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Date
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Here Insert Name and
Name(/) of Signer(,!

who proved to me on the basis of satisfactory evidence to be the person~ whose name~ is/.ai:esubscribed to the within instrument and acknowledged to me that he/5l=!e/#!e;' executed the same in
his/f!e1'1't,l;ieif authorized capacity(~ and that by hisfher/:M=teir signature~on the instrument the perso~
or the entity upon behalf of which the personW,_acted, executed the instrument.
·
·
I certify under PENALTY OF PERJURY under the laws
of the State of California that the foregoing paragraph
is true and correct.
WITNESS my hand and official seal.

z

..i

Place Notary Seal Above

------------------------------oPTIONAL-----------------------------Though this section is optional, completing this information can deter alteration of the document or
fraudulent reattachment of this form to an unintended document.
Description of Attached Document
Title or Type of Document:
Document Date: _ _ _ _ _ _ __
Number of Pages:
Signer(s) Other Than Named Above: _ _ _ _ _ _ _ _ _ _ _ __
Capacity(ies} Claimed by Signer(s}
Signer's Name: _ _ _ _ _ _ _ _ _ _ __
D Corporate Officer - Title(s): _ _ _ _ _ __
D Partner - D Limited D General
D Individual
D Attorney in Fact
D Trustee
D Guardian or Conservator
D Other: _ _ _ _ _ _ _ _ _ _ _ _ _ __
Signer Is Representing: _ _ _ _ _ _ _ __

Signer's Name: _ _ _ _ _ _ _ _ _ _ __

D Corporate Officer - Title(s): _ _ _ _ _ __
D Partner - D Limited D General
D Individual
D Attorney in Fact
D Trustee
D Guardian or Conservator
D Other: _ _ _ _ _ _ _ _ _ _ _ __
Signer Is Representing: _ _ _ _ _ _ _ __
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Attachment:
24. Verification of All Other Permits, Permissions or
Approvals Applied for or Granted by Public Agencies:
c. Regional Water Quality Control Board 13142.5 (b)
Determination and Regional Water Quality
Control Board NPDES Order No. R8-2021-0011
(including Findings) (See Attachment 1 Submitted under CDP E-06-007, CDP 9-15-1731
and RWQCB NPDES Permit/Water Code
13142.5(b) Determination Key Document
Submittal List 2006 thru April 2021)

Attachment:
24. Verification of All Other Permits, Permissions or
Approvals Applied for or Granted by Public Agencies:
d. OCWD Water Purchase Agreement Term Sheet,
Water Reliability, 2018

Term Sheet
Water Reliability Agreement
Huntington Beach Seawater Desalination Project

Orange County Water District
and
Poseidon Resources (Surfside) LLC
June 6, 2018

TERMINOLOGY

Subject
1.

Parties

Meaning
Seller
Poseidon Resources (Surfside) LLC ("Seller"). Seller is a
special purpose project company established and
controlled by Poseidon Water LLC .
Buyer
Orange County Water District ("Buyer").
Together, the "Parties."

2.

Plant

A reverse osmosis seawater desalination plant, including
the seawater intake, concentrate disposal facilities,
product water pump station ("Product Water Pump
Station"), and appurtenant facilities to be located on a
site adjacent to the AES Huntington Beach Generating
Station ("Plant"), capable of delivering a baseload of
56,000 acre-feet/year of desalinated water ("Product
Water") to the boundary of the Plant site ("Delivery
Point") consistent with the Subsequent Environmental
Impact Report (SEIR).

3.

Delivery Point

The Delivery Point is defined as the boundary between
the Plant and the Delivery System, currently expected to
be the edge of the Plant site at Newland Street. The
Product Water Pump Station that is part of the Plant will
be adequate to transport and deliver Product Water at
the quantity and pressure required by the Contract.

4.

Delivery
System

The Delivery System shall be defined as the offsite
facilities (e.g., pipeline and booster pumps) to deliver the
Product Water after the Delivery Point to the End Users.
The combined Plant and Delivery System is the Project.
The current Delivery System is described in the SEIR, as
defined below. The Buyer may review the proposed
Delivery System with Seller and determine whether any
adjustments in the Delivery System would be necessary
or appropriate.

5.

Water
Reliability
Agreement

A contract ("Contract") between the Seller and the Buyer
under which the Seller shall obtain all construction
period permits and construct, own, operate and
maintain the Plant and deliver water to the Delivery
Point, and the Buyer shall purchase all Product Water
produced under terms set forth in the Contract (up to
2

Meaning

Subject

56,000 acre-feet/year), except for any water sold to the
City of Huntington Beach under the Huntington Beach
Agreement (defined below), from and after the date that
the Plant reaches Commercial Operations.
6.

Contract Date

The date on which the Contract is executed and delivered
by the Parties.

7.

EPC
Contractor;
EPC Contract

A proposed contract between Seller and the Plant and
Delivery System's engineering, procurement and
construction contractor and with its principal Plant
process subcontractor (the "EPC Contractor") for the
design, construction and startup of the Plant (the "EPC
Contract") and Delivery System. The EPC Contract will
be consistent with the Contract.

8.

Operations
Agreement

A proposed contract between Seller and the Operating
Contractor for the operation, maintenance, repair and
equipment replacement of the Plant on behalf of Seller.
The Operations Agreement will be consistent with the
Contract and will have terms and conditions that will
provide a reasonable assurance that the Seller will be
able to meet its operating performance obligations under
the Con tract.

9.

MWD

Metropolitan Water District of Southern California.

10. MWD
Agreement

The MWD Local Reliability Program Agreement between
the Buyer and/ or Orange County MWD Member
Agencies or other Orange County water agencies
(collectively "End Users") and MWD.

11. SEIR

The Subsequent Environmental Impact Report for the
Huntington Beach Seawater Desalination project
certified by the city of Huntington Beach in September
2010, the Supplemental Environmental Impact Report
certified by the State Lands Commission in October
201 7, and any other subsequent environmental reviews
of the Project consistent with the requirements of the
California Environmental Quality Act ("CEQA").

12. Hun tin gton
Beach
Agreement

The agreement contemplated to be entered into between
Poseidon and the City of Huntington Beach ("HB") that
grants HB the right to purchase 3,360 acre-feet/year at
an alternative price.
3

Subject

Meaning

13. Regulatory
Water Quality
Standards

All potable water health and safety requirements and
maximum contaminant levels established by state and
federal agencies and applicable to the Product Water.

4

NEGOTIATION AND APPROVAL PROCESS

Subject
1. Purpose

Understanding
The purpose of this Term Sheet is to set forth the
preliminary and non-binding terms of subsequent
negotiations toward a possible Contract between the
Parties. The proposed terms and conditions set forth
herein represent the current intention of the Parties, do
not bind either Party in any manner, do not commit any
Party to a particular course of action (e.g., entering into a
Water Reliability Agreement), do not limit the Buyer's
discretion under CEQA, and in particular do not commit
the Buyer to purchase Product Water.
This Term Sheet 1s a summary only and 1s not
comprehensive or definitive. The Parties do not intend to
be legally bound until, among other things, any required
CEQA review, including any required public hearings, are
completed, and definitive agreements related to the
Project are executed by the Parties,
any additional
conditions or changes to the Project based upon CEQA
review or other review undertaken by Buyer have been
resolved in a manner acceptable to both Buyer and Seller,
and all required permits and approvals needed to enter
into the transactions contemplated herein have been
obtained by Buyer and Seller in accordance with all
applicable laws and regulations. Either Party is free to
terminate negotiations at any time following written
notice to the other Party without any liability or obligation
to the other Party.
As required by law, prior to entering into the transactions
contemplated herein, Buyer retains the sole and
independent discretion to, among other things, balance
the benefits of the proposed Project against any potential
environmental impacts prior to taking final action if such
impacts cannot be avoided, consider alternatives to the
proposed Project (including the "no project" alternative"),
and determine not to proceed with the proposed Project.
The Parties understand that substantive terms and
detailed provisions not noted or fully developed in this
Term Sheet are expected to be included in any final
Contract. Buyer shall have no obligation to enter into any
definitive transaction documents (including but not
limited to the Contract).

5

Subject
2. Schedule

Understanding
A. Schedule Milestones for the Project
For planning purposes and on a non-binding basis, the
Parties currently anticipate:
•
•

•
•

•

•

that any other End Users of the Project's water will
be identified by November 30, 2018
that the design specifications and final Delivery
System alignment will be determined by December
31,2018
the any required CEQA analysis for the Project will
be completed by April 30, 2019
that, if Buyer's Board of Directors acts to
authorize Buyer to negotiate the Contract, the
Contract will be negotiated and ready for
consideration for approval by the Buyer's Board of
Directors and execution by the Parties no later
than June 30, 2019;
that the Parties shall obtain the full construction
financing of the Project ("Financial Close") no later
than 6 months after the conditions in the following
Conditions Precedent Section have been satisfied
(the "Construction Finance Deadline")
that the Commercial Operation Date will be by a
date that is no later than 48 months following the
Financial Close, as such date may be extended
due to Uncontrollable Circumstances (the
"Scheduled Commercial Operation Date").

B. Schedule Extensions
The Contract shall provide for extensions of such dates
due to the occurrence of Uncontrollable Circumstances
and, in the absence of Uncontrollable Circumstances, as
mutually agreed to by the Parties.
C. Failure to Meet Deadlines
In the event that, after extensions that may be provided
for in the Contract, Seller has not been able to meet the
Construction Finance Deadline, or the Scheduled
Commercial Operation Date, Buyer will have the remedies
set forth below in the Section of this Term Sheet entitled
TERMS AND CONDITIONS OF THE PROPOSED WATER
RELIABILITY AGREEMENT Sections 4 & 7.

6

Subject
3. Contract
Negotiations

Understanding
The Parties acknowledge that either Party may suspend,
terminate or renew negotiations at any time and for any
reason without consequence.

4. Buyer Due
Diligence

During the negotiating period and through the execution
of the Contract, the Buyer intends to conduct such due
diligence relating to the Project, the Seller and its
proposed contractors and financing arrangements as it
reasonably determines is necessary for entering into the
Contract. Seller will fully cooperate with the examination,
and provide all documents and information reasonably
requested by the Buyer in connection therewith, subject
to the terms of the existing confidentiality agreement
between the Parties. Buyer will have the right to (a) review
and comment on the EPC Contract, including but not
limited to the provisions related to the design basis
(including future expans10n possibilities), process
equipment and material specifications, prior to the EPC
Contract being executed, (b) review and comment on the
Operations Agreement, including but not limited to the
provisions related to delivery of Product Water and repair
and replacement of process equipment, prior to the
Operations Agreement being executed, and (c) approve
the EPC Contractor and Operating Contractor, in each
case, which approval will not be unreasonably withheld.

5. Responsibility Seller understands and acknowledges Buyer does not
for the Plant
assume any responsibility for the Plant whatsoever for the
term of the Contract. Seller has planned and developed
and will implement the Plant completely at its own risk.
Seller will be solely responsible for the efficacy of the Plant
and its permitting, financing, design , construction,
commissioning and capability of successfully passing
acceptance tests producing Product Water to the
standards of the Contract. Seller will warrant in the
Contract that the Plant will reasonably perform. No due
diligence performed by the Buyer shall constitute any
transfer of liability to the Buyer for the Plant or its
performance.
6. Water
Supply
Arrangement

The Parties recognize that Buyer may be discussing the
supply of Product Water from the Project with other End
Users in Orange County and other Southern California
water agencies.
7

TERMS AND CONDITIONS OF
THE PROPOSED WATER RELIABILITY AGREEMENT

Subject
1. Conditions
Precedent

Proposed Term/Condition
The Contract will include the following conditions
precedent that will need to be satisfied prior to
Parties executing the Contract and the Buyer having
a firm obligation to purchase Product Water:
A. Seller shall obtain all discretionary permits
necessary to authorize Plant construction
(including a Coastal Development Permit),
and provide copies to Buyer.
B. Seller will concurrently execute and provide
to the Buyer the EPC Contract and
Operations Agreement.
C. Seller shall have commitments for all Plant
construction financing necessary to achieve
Financial Close
D. Buyer (or Orange County MWD Agencies
and any other End Users relying on an
MWD Agreement) shall execute the MWD
Agreement.
E. Buyer shall complete all required CEQA
processing and approvals, and the time
period for challenging such CEQA
documents shall have passed (or any such
challenges shall be fully and finally
resolved).
F. Buyer certifies or adopts a CEQA document
and makes all findings and adopts all
mitigation measures in accordance with
CEQA and all other applicable laws. In this
regard, Buyer shall find that (i) the
proposed project is reviewed in accordance
with the requirements of CEQA, (ii) any
additional conditions or changes to the
project based upon CEQA review or other
review undertaken by Buyer have been
resolved in a manner acceptable to both
Buyer and Seller, and (iii) all required
permits and approvals have been obtained
by Buyer and Seller in accordance with all
applicable laws and regulations.

8

Subject

Proposed Term/ Condition
G. Buyer can feasibly sell and deliver at rates
acceptable to Buyer, and/or Buyer can
feasibly and cost effectively beneficially use
all of Product Water to be purchased from
Seller, and/or any additional End Users
have provided satisfactory commitments of
their intent to participate in the Project,
H. Buyer shall obtain any discretionary
permits necessary to authorize the Delivery
System
construction
(not
otherwise
obtained by the Seller)f and provide copies
to Seller.
I. The Delivery System can feasibly be
designed, constructed and operated by
Seller or Buyer at costs acceptable to the
parties, and
J. Buyer's purchase of the Product Water will
not have an adverse impact on Buyer's
financial rating or Buyer's ability to issue
debt for other purposes of Buyer.
K. Buyer and Seller shall have (i) agreed Seller
will build the Delivery System and entered
into an agreement under which Seller has
granted an option to purchase the Delivery
System to Buyer (or terms and conditions
mutually acceptable to the parties) or (ii)
agreed upon a plan of financing and
construction of the Delivery System that (i)
does not subject the Buyer to liquidated
damages or other penalties for delay in
construction of the Delivery System and (ii)
allows the Plant to be financed achieving an
investment grade credit rating."

2. Term

A. Term
The initial term ("Term") of the Contract shall begin
upon the execution of the Contract and shall
terminate [30][35] years from the Commercial
Operation Date.
B. Responsibility for Plant Upon Expiration of Term.
Unless and until the Buyer exercises a Purchase
Option as described in Section 16, Buyer shall have
no responsibility for any costs or obligations with
9

Subject

Proposed Term/Condition
respect to decommissioning the Plant at the end of
the Term.

3. Roles of the
Parties

A. Seller
Seller shall design, permit, construct, start-up and
acceptance test the Plant all m conformity to
applicable law, prudent industry practices and the
requirements of the Contract and the EPC Contract.
Seller may design, construct, and test the Delivery
System all in conformity to applicable law, prudent
industry practices and the requirements of the EPC
Contract.
Seller shall finance the Plant and may
finance
the
Delivery
System.
Upon
the
commencement of the commercial operation of the
Plant ("Commercial Operation Date"), Seller shall
operate and maintain the Plant and Delivery System
(unless Buyer owns the Delivery System) m
accordance with prudent industry practices and
applicable laws and regulations sufficient to meet the
reliability, Product Water quality, product water
quantity, and permitting requirements of the
Contract, the Operations Agreement and the Plant's
operation and maintenance manual (the "Operation
and Maintenance Manual") and all Regulatory Water
Quality Standards.
Upon the achievement of the Commercial Operation
Date, Seller shall sell Product Water as provided for
under the Contract and deliver the Product Water to
the Delivery Point.
B. Buyer
Buyer shall provide the design basis and
performance specifications for the Delivery System
prior to execution of the Water Reliability Agreement
and obtain all rights of way necessary for the
construction and operation of the Delivery System. If
Seller builds the Delivery System, on or shortly
following the Commercial Operation Date, Buyer
shall have the option to purchase the Delivery
System at the price for the Delivery System under the
EPC Contract (including any change orders resulting
from certain Buyer retained Delivery System
construction risks), construction management costs
10

Subject

Proposed Term/ Condition
and any construction period costs associated with
the Delivery System (access fees, impact fees,
environmental
and
cultural
monitoring),
construction period interest costs,
and loan
borrowing and origination costs and fees. A separate
Cost of Service will be established and included in
the Agreement for the circumstance where the Buyer
does not execute the option to purchase the Delivery
System or otherwise own the Delivery System. This
Cost of Service will allow the Seller to recover all costs
related to the Delivery System mentioned above in
the event the Buyer does not exercise the option to
purchase the Delivery System as well as equity
financing costs and return (at a rate to be agreed
prior to Financial Closing).
Buyer shall cooperate with Seller during the period
of the Project, as necessary and appropriate, with
respect to activities such as permitting, financing
and public information, but shall have no
responsibility or liability regarding such activities of
Seller.
Upon the achievement of the Commercial Operation
Date, Buyer shall purchase Product Water as
provided for under the Contract and accept delivery
of the Product Water at the Delivery Point.

4. Financing Period

A. Construction Finance Deadline
In the event a Contract is successfully negotiated and
executed, Seller shall achieve Financial Close (with
all construction financing in place for the Plant and
Seller-provided construction financing for the
Delivery System) by the Construction Finance
Deadline.
B. Failure to Achieve Financial Close by the
Construction Finance Deadline
If, after extensions that may be provided for in the
Contract, Seller fails to achieve Financial Close for
the Plant by the Construction Finance Deadline, and
if such failure to meet the Construction Finance
Deadline is not caused by actions of the Buyer, the
Buyer may terminate the Contract, and upon such
11

Subject

Proposed Term/Condition
termination Seller will reimburse Buyer's third party
costs incurred after execution of the Contract related
to the permitting and design of the Delivery System
(including the costs of its advisors and legal support),
and Seller will have the right to use all work product
related to such costs in connection with the Project.
C. Achievement of Financial Close
If Seller succeeds in achieving Financial Close by the
Construction Finance Deadline, Seller will proceed to
construct the Plant and the Delivery System (if Seller
1s responsible for construction of the Delivery
System) unless otherwise agreed by the Parties as
part of the Contract.

5. Financing Plan

Seller will be solely responsible for the financing of
the Plant. Buyer and Seller will agree upon a plan
for the financing of the Delivery System. Each Party
will keep the other Party regularly informed of its
progress in executing its respective plan of financing.
The Parties expect that the Contract and the Seller's
financings will support an investment grade rating or
as otherwise acceptable to the Parties.

6. Design and
Construction of the
Project

A. Construction Period Design Reviews for the Project
During the Construction Period, the Buyer will have
the right, but not the obligation, to periodically
review the design of the Plant and Delivery System
for compliance with the design specifications as set
forth in the Contract and the EPC Contract. The
Buyer will not have approval authority over the
design of the Project, except as such may relate to
compliance with the requirements of the Contract
and interconnections of the Delivery System into
Buyer's systems. Seller will agree to consider and
respond to material comments or concerns made by
the Buyer. Seller to the extent reasonably possible
and without a material impact to its costs, permits
or operations capability will design the treatment
plant in a manner to accommodate possible future
expansions, additions and changes to the treatment
system.
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B. Construction Period Reporting and Review for the
Project
Seller and Buyer will attend monthly progress
meetings and each Party will provide the other Party
access to information such Party has regarding the
Project, including without limitation any material
information Seller provides to the parties providing
Plant and Delivery System debt financing or needed
to obtain any federal, state, local or water agency
subsidies. Seller will consider and respond to
material comments or concerns with respect to such
information made by the Buyer. The Buyer will have
the right to observe and inspect construction of the
Project at any reasonable time following reasonable
notice. The Contract will detail the Buyer inspection
rights and requirements, and Seller's obligations
during the construction of the Project. The Buyer
shall have the right to review information regarding
the construction of the Plant and Delivery System to
the extent reasonably necessary to confirm Seller's
compliance with the requirements of the Contract.
C. Start-Up and Acceptance Testing of the Plant
The Contract will set forth acceptance test standards
and procedures designed to assure the Buyer that
the Plant will be capable, on a long-term basis, of
meeting the requirements of the Contract. The Buyer
will have the right to review and comment on the
acceptance test protocol to be developed m
accordance with the requirements of the Contract,
and to observe Plant start-up and acceptance testing.
The party that owns the Delivery System shall
operate the Delivery System prior to the Commercial
Operation Date as necessary for Seller to perform
Delivery System testing.
D. Mechanical Completion of the Delivery System
The EPC Contract will set forth the mechanical
completion standards and procedures designed to
assure the Buyer that the Delivery System will be
capable of meeting the delivery requirements of the
Contract. The Buyer will have the right to review
and comment on the mechanical completion protocol
to be developed in accordance with the requirements
13
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for the Delivery System and to observe Delivery
System testing.
E. Delivery System Warranty
If Buyer elects to purchase the Delivery System, the
warranties on Delivery System in the EPC Contract
will be assigned to Buyer.

7. Scheduled
Commercial
Operation Date

After Financial Close, if, after extensions that may be
provided for in the Contract, Seller fails to achieve
the Commercial Operation Date by the Scheduled
Commercial Operation Date, Buyer may terminate
the Contract. If Seller has notified Buyer of its intent
to abandon the Project, the Buyer shall have the first
right, but not the obligation, to purchase the Project
from Seller (and be assigned all Seller rights in the
Project) on terms and conditions that will be set forth
in the Contract.

8. Operation and
Maintenance

A. Seller's Obligation to Operate the Plant
Upon the achievement of the Commercial Operation
Date, Seller will operate, maintain, repair and replace
the Plant in accordance with the terms of the
Contract, the Operations Agreement, the Operation
and Maintenance Manual, prudent industry
practices and applicable laws and regulations
sufficient to meet the contractual performance and
regulatory requirements. Seller will operate the Plant
and Delivery System (if Buyer does not own it) to
meet the distribution requirements of the Buyer,
including the operation and maintenance of the
Plant's product water storage tank and metering
system necessary to operate and maintain the
Delivery System. If Buyer owns the Delivery System,
Seller shall operate and maintain the Plant's product
water storage tank and metering system necessary
for Buyer to operate and maintain the Delivery
System.
B. Operation and Maintenance of the Delivery
System
The Delivery System will be operated and maintained
by Seller; however, if Buyer owns the Delivery
System, Buyer shall operate and maintain it.
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C. Operator
Seller will, prior to the Contract Date, contract for the
operation, maintenance, repair and equipment
replacement of the Plant with the Operating
Contractor. The Operating Contractor, which shall
perform its duties under the Operations Agreement
on behalf of Seller, will not be replaced without the
Buyer's approval, which shall not be unreasonably
withheld.
D. Operation and Maintenance Manual
Two months prior to the Commercial Operation Date,
Seller will provide the Buyer with a draft copy of the
Operation and Maintenance Manual. Upon Seller's
approval, Seller shall provide Buyer with a copy of
the approved Operation and Maintenance Manual.
E. Life-Cycle Maintenance
The Contract will contain all necessary assurances
that the Plant will be properly maintained, repaired
and replaced over the term of the Contract. These
will include a requirement to have an industry
standard Computerized Maintenance Management
system (CMMS) and use it to perform ordinary and
capital maintenance, and periodic maintenance
inspections.
In addition, at the end of the Contract Term, the
Plant will be required to have met agreed upon
performance standards and useful life condition
standards. Compliance with such standards shall be
determined as set forth in the Contract which may
include a limited warranty (1-2 yrs.) for certain
representations regarding the Plant's condition or
alternatively by an exit test to be set forth in the
Contract, and Buyer shall be required to remedy any
deficiencies in meeting the exit test.
F. Restoration of the Plant
In the event of damage to the Plant, Seller will be
obligated to repair or replace damaged components
to enable the restoration of full operations and the
full performance of its obligations under the
Contract, whether through the application of
15
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insurance proceeds, payments from the Operating
Contractor or Seller's own capital.
G. Buyer Right to Monitor
The Buyer will have the right to monitor the
operation and maintenance of the Plant and Delivery
System (if Buyer does not own the Delivery System)
in order to confirm compliance with the requirements
of the Contract. The Buyer will have the right to
conduct periodic inspections of the Plant and
Delivery System (if Buyer does not own the Delivery
System) and will notify Seller of any operations and
maintenance deficiencies found for rectification by
Seller. The Buyer will have the right to engage
consultants and advisors, at Buyer's own cost, for
inspections to review Seller performance and
performance
reports
and
to
provide
recommendations to the Seller.
H. Future Technology Changes
If future commercially viable technology changes can
be reasonably integrated into the Plant which will
have a material reduction in the cost of providing
Product Water by the Seller to the Buyer, the Parties
will negotiate an equitable adjustment to the price of
the water, taking into account the costs to implement
such new commercially viable technology (including
the capital, operating, and maintenance costs and
the time remaining in the Contract). These terms
shall be negotiated within the final Contract.

9. Water Quantity

A. Water Quantity Commitments
Seller will agree to produce and deliver, and the
Buyer will agree to take, 56,000 acre-feet per year of
Product Water (the "Committed Amount"). The
Committed Amount will be reduced by (a) the
amount of Product Water purchased by other entities
agreed to by the Parties, including without limitation
the City of Huntington Beach under the Huntington
Beach Agreement and AES under any direct
purchase agreement, and (b) on a year by year basis,
any reductions in the quantity of Product Water
produced by Seller and for other reasons as
permitted under the Contract.
The amount of
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Product Water that Buyer is required to purchase
shall never be more than the amount of Product
Water that Seller produces and delivers to Buyer;
provided that except as otherwise provided in the
Contract, Product Water that is not produced or
delivered solely due to Buyer's failure or refusal to
take such Product Water will be treated as having
been produced and delivered for all purposes under
the Contract. For the quantity of Product Water
produced and delivered under the Contract, the
Buyer will pay a per-acre foot unit charge as set forth
in Item 14.
B. Payment for Available Water that is Not Taken
Payment for Product Water the Buyer does not take
will be based on the Delivery Schedule. Seller will
make reasonable efforts to mitigate its costs during
any period in which Buyer is unable to take Product
Water. For water that is available but which Buyer
does not take, Buyer will pay for the non-variable
portions of the Water Price Purchase for such
amount of Product Water.
C. Delivery Schedule
The approach of scheduling for periodic deliveries of
Product Water (daily, monthly, quarterly) will be
mutually agreed to by the Parties prior to entering
the Contract and the schedule of the first operating
year will be mutually agreed prior to the Commercial
Operation Date and thereafter on an annual basis.
D. Operating Committee
Seller, the Operating Contractor, and the Buyer will
establish an Operating Committee to address daily
flow changes and operations and other items to be
set forth in the Contract.

E. Water Ownership
The Buyer (for its own use or on behalf of other End
Users) will own all Product Water received and
accepted at the Delivery Point.
F. Product Water Pressure and Hydraulic Transients
Guarantee
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Seller will guarantee Product Water pressure and will
operate the Product Water Pump Station within
agreed upon protocols so to m1mm1ze hydraulic
transients in the Delivery System.
G. Distribution System Emergencies
In the event of emergencies in its distribution system
to be specified m the Contract (a "Distribution
System Emergency,, the Buyer may demand a
curtailment of Plant operation and Product Water
deliveries, excusing the Buyer from its purchase
obligation for the duration of the emergency.
H.
Product Water Not Delivered Due to
Uncontrollable Circumstances/Distribution System
Emergency
Product Water which Seller would have delivered to
the Buyer but which Seller is unable to deliver due
to an Uncontrollable Circumstance affecting Seller or
a Distribution System Emergency shall be delivered
by Seller and purchased by the Buyer from any
excess Product Water on a negotiated basis, or
during an extension of the term of the Contract not
to exceed three years.
The Buyer will use all
commercially reasonable efforts to purchase "makeup" Product Water following the occurrence of
Uncontrollable Circumstances affecting Seller and
Seller will use commercially reasonable efforts to
provide "make up" Product Water following a
Distribution System Emergency if such Product
Water can be provided while operating the Plant in
accordance with applicable law and within its design
limits. Seller will be compensated for any additional
costs of providing "make up" Product Water following
a Delivery System Emergency.
I. Respective Cost Obligations of the Parties
Seller will be responsible for all costs incurred in
producing and delivering Product Water to the
Delivery Point, and the Buyer will be responsible for
all costs incurred m rece1v1ng and distributing
Product Water after the Delivery Point.
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J. Additional Water
Buyer shall have right of first offer to purchase any
additional Product Water beyond the amounts
offered under the Huntington Beach Agreement that
may become available for sale to third parties.

10.Product Water
Quality

A. Product Water Quality Requirements Generally
Product Water delivered by Seller will meet all
Contract specifications and requirements, and all
Regulatory Water Quality Standards. A detailed set
of water quality specifications will be incorporated in
the Contract per Attachment A to this Term Sheet.
Prior to Contract execution, specific disinfection
requirements and any other local water quality
conditions may also be added to the Attachment A
conditions as are reasonably required for safe and
prudent operations of the distribution system. If
Buyer directs Seller to deliver Product Water different
than as specified in the Contract or if there is a need
to change the water quality specifications in the
Contract other than as a result of a change in
Regulatory Water Quality Standards, Seller will be
entitled to an equitable adjustment to the Water
Purchase Price.
B. Third Party Claims Regarding Product Water
Quality
Seller will be solely liable for any fines, penalties or
damages that may be incurred by either Party due to
Seller's failure to meet Product Water quality
requirements in the Contract. Seller will indemnify
the Buyer against any fines, penalties or damages
(including third party tort claims) that may be
incurred by the Buyer due to the delivery of Product
Water that does not meet such Product Water quality
requirements.
C. Limitation on the Buyer Obligation to Accept
Product Water
The Buyer will not be obligated to accept or pay for
Product Water that does not meet the Product Water
quality requirements in the Contract.
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11. Performance
A. Product Water Quantity Failures
Liquidated Damages The Contract will specify liquidated damages for
Seller's failure to deliver an agreed upon amount of
Product Water required to be delivered by the
Contract during any Contract Year (any period
running from July 1 to the following June 30 during
the term of the Contract). Seller will be afforded a
reasonable opportunity to make up delivery failures
prior to the imposition of liquidated damages.
B. Product Water Quality Failures
The Con tract will specify liquidated damages for
Product Water quality non-compliance.
12.Raw Water Risks

The Contract will set forth the assumed raw water
quality parameters upon which Seller's performance
guarantees are based. If (1) actual raw water quality
parameters are outside those assumed, or (2) specific
negotiated events occur affecting raw water quality
(such as pollution events), Seller will be entitled to
relief from its water quantity production guarantee if
operational changes to account for events in (1) and
(2) above cannot be made.

13.AES

Seller shall bear all risks relating to AES and AES's
generating plant and property as they relate to the
Plant, including AES sale, merger or bankruptcy,
and AES lease breach, default and termination;
provided Seller shall be entitled to relief from its
water quantity production guarantee upon (1) the
occurrence of force majeure events or other events
effecting the construction and operations of the Plant
including access to source water and the site and (2)
other reasonable exceptions negotiated by the
Parties.

14.Water Purchase
Price

A. Buyer Obligation to Pay for Product Water
The Buyer will only pay for Product Water that meets
the Product Water quality requirements m the
Contract and is actually delivered or ready to be
delivered to the Delivery Point.
B. Water Purchase Price
The Water Purchase Price will be a price per acre-foot
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of Product Water delivered based on the expected
cost to permit, design, procure, construct, startup,
finance, operate, maintain, repair, own and manage
the Plant and Delivery System (if Buyer does not own
the Delivery System) and to deliver to the Delivery
Point the required amounts of Product Water at the
quality, quantity and performance levels required by
the Contract (together, the "Cost of Service"). Such
Cost of Service will be negotiated and finalized prior
to the Financial Close based on the EPC Contract
terms; Operations Agreement terms; permit, site
entitlement
requirements
and
governmental
requirements, fees and taxes (including city of
Huntington Beach requirements); debt and equity
financing costs and terms; site related contracts and
costs; and requirements in the Contract for operating
performance and maintenance, term of contract,
water quality, and reporting requirements, financial
surety requirements and other provisions affecting
the risk allocation under the Contract. Such Cost of
Service will include all costs related to the Delivery
System (if Buyer does not exercise its option to
purchase the Delivery System or otherwise own the
Delivery System). All such expected costs will be
provided in an agreed upon model. The Contract will
include a condition to closing that the Cost of Service
as of Financial Closing is not greater than a to be
agreed maximum amount. In the event the Cost of
Service as of Financial Closing exceeds that amount,
Buyer may terminate the Contract without
penalty." The Water Purchase Price is expected to
include three major components, which will be set at
or prior to Financial Close:
•

A Capital Charge equal to the combined annual
debt service and equity return amount of the
Plant and Delivery System (if Buyer does not own
the Delivery System) divided by the required
annual delivery amount with an annual fixed
escalation adjustment.

•

An O&M Charge based on an agreed upon annual
cost of service for operation, maintenance,
equipment and structure repair and replacement,
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management and administrative costs of the
Plant and Delivery System (if Buyer does not own
the Delivery System) divided by the required
annual delivery amount with an annual inflation
adjustment. The O&M Charge may consist of
fixed and variable components.
•

An Electricity Charge based on an agreed
upon/ guaranteed
power
consumption
for
operating, processing and providing Product
Water at the Delivery Point plus the power cost of
operating the Delivery System (if Buyer does not
own the Delivery System) as calculated based on
an agreed upon electricity tariff cost including any
escalation adjustments. The Electricity Charge
may consist of fixed and variable components.

The price payable by the Buyer for Product Water
shall consist of ( 1) the Water Purchase Price per acrefoot, multiplied by (2) the number of acre-feet of
Product Water purchased by the Buyer.
Any
extraordinary items under the Contract (such as
amounts payable by Seller for its non-compliance
with the MWD Agreement, liquidated damages or
indemnity payments) shall be paid or credited as a
separate element of the Water Purchase Price., or
shall be reflected in a revised Water Purchase Price,
as the Parties mutually determine to be appropriate.
C. Plant Site Conditions Risk
Seller shall bear all risk associated with any differing
site conditions and regulated site conditions (such as
hazardous substances and cultural resources) at the
Plant site.
D. Delivery System Conditions Risk
Buyer shall bear all risk associated with any differing
conditions and regulated conditions (such as
hazardous substances and cultural resources) on
the route of the Delivery System (regardless of any
information in the anticipated Coastal Development
Permit and any other permits obtained by Seller (the
"Seller Delivery System Permits") or other
information provided by Seller to Buyer related to the
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Delivery System); provided that Seller will make
customary representations and warranties related to
the Seller Delivery System Permits and will perform
an agreed-upon amount of due diligence on the
condition of the route of the Delivery System and will
provide all such due diligence to the Buyer for review
and comment.
E. Grants and Subsidies Benefit Buyer
Any subsidy, grant, contribution, or low cost
financing program received directly or indirectly by
the Buyer or Seller from the MWD or any other local,
regional, state or federal governmental agency
("Grants and Subsidies") will be for the full benefit of
the Buyer. The Parties will negotiate an equitable
adjustment in the Water Purchase Price if the Grants
and Subsidies, reduce the capital cost or operating
cost of the Plant or the Delivery System (if the Seller
owns the Delivery System).
F. Cost Review
Prior to entering into the Contract, Seller will provide
full transparency to the Buyer with respect to
development costs, expected capital costs, expected
construction period costs, expected operating period
costs, and expected financial costs and returns. The
Water Purchase Price will not be finalized until the
underlying capital and operational costs of the Plant
have been established through binding contracts,
and these contracts and the financing costs and
draft financing documents have been received,
reviewed and accepted as reasonable by the Buyer.
G. Notification of Annual Price Adjustments
For budgetary purposes, Seller will notify the Buyer
no later than a date to be specified in the Contract
prior to the start of the next succeeding Contract
Year of the Water Purchase Price that will be in effect
for the coming Contract Year based on the specified
index adjustments.

15.No Payment
Obligation Before
Commercial

A. General
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The Buyer will have no obligation to purchase
Product Water or make any payment whatsoever to
Seller prior to the Commercial Operation Date.
B. Exception
Following approval by the State Division of Drinking
Water of the introduction of Product Water into the
Delivery System and pnor to the Commercial
Operation Date, the Buyer will purchase Product
Water meeting Product Water quality requirements
in the Contract. The price of the Product Water will
be equal to a price to be negotiated and the duration
of this commitment will be negotiated.

16. Plant Purchase
Option

17.Site Access

The Buyer will have the option to purchase the Plant
for $1 at the end of the Term of the Contract. In
addition, at a date between the 5th and 7th
anniversaries of the Commercial Operations Date
(such date to be determined by the Parties prior to
execution of the Contract) the Buyer will have the
option to Purchase the Plant at a price equal to (i) the
outstanding Plant financing plus (ii) an amount
equal to the present value, using a discount rate
negotiated prior to execution of the Contract, of the
future expected equity cashflows and (iii) reasonable
demobilization and termination costs.
A. Plant Tours
Seller will make the Plant available for Buyer tours
after start of commercial operations, subject to
reasonable notice by the Buyer.
B. Site Access
Buyer staff, consultants and contractors will be
provided reasonable access to the site and all
facilities owned or leased by Seller during the
construction period and after the start of commercial
operations, subject to reasonable notice by the
Buyer.

18 .Insurance

A. Seller Insurance Obligations
Seller will obtain and maintain, 1n reasonable
amounts, insurance on the Plant (and, if Buyer does
not own it, the Delivery System) as follows:
commercial general liability insurance; builder's risk
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(including earthquake coverage with an agreed
sublimit) and property and casualty insurance that
will provide for the full replacement value; motor
vehicle insurance; workers compensation; business
interruption insurance in an amount sufficient to
cover a minimum of one year of fixed operating and
financing costs and, as appropriate, pollution
liability insurance.
B. Insurance Costs and Risks
Seller will bear all costs associated with any
msurance deductibles, and replacement cost
exceedances associated with builders' risk and
property insurance coverage on the Plant (and, if
Buyer does not own it, the Delivery System). Seller
will also bear the risk of any insurance unavailability
related to the insurance it is required to maintain on
the Plant (and, if Buyer does not own it, the Delivery
System).

19. Uncontrollable
Circumstances/
Performance Relief

A. Defined
Uncontrollable Circumstances are force maJeure,
changes in law and other events beyond a Party's
reasonable control (after exerc1s1ng diligence to
prevent the occurrence and to mitigate the effect of
the occurrence) that materially and adversely affect
such Party.
Inclusions and exclusions will be
negotiated.
B. Seller Performance Relief
An Uncontrollable Circumstance will entitle Seller to
schedule and water quantity guarantee relief, to the
extent that it is adversely affected by Uncontrollable
Circumstances.
C. Seller Price or Water Quality Relief
Unless otherwise stated m the Contract, an
Uncontrollable Circumstance will not entitle Seller to
any price relief or any water quality guarantee relief.
An Uncontrollable Circumstance related to certain
changes m law to be agreed m the Contract
("Changes in Law") will entitle Seller to price relief;
provided that no price relief will be permitted for

25

Subject

Proposed Term/ Condition
changes in law which are imposed as a result of the
acts or omissions of Seller.
D. Mitigation and Restoration
In the event of an Uncontrollable Circumstance, the
affected Party will use commercially reasonable
efforts to respond to the event and to mitigate its
effects and, as soon as is practicable, to restore
conditions to the level at which it can fully perform
its obligations under the Contract.
E. Buyer Performance Relief
The Buyer will be entitled to relief from its obligation
to take and purchase Product Water to the extent its
ability to receive delivery of Product Water 1s
adversely affected by a Distribution System
Emergency.
The Buyer will use commercially
reasonable efforts to purchase "make-up" Product
Water following any such occurrence in accordance
with Section 9 H.

20.Environmental
Mitigation &
Governmental Risk

A. Compliance With Environmental Mitigation
Measures
Seller will bear the risk of complying with all
environmental mitigation measures required by or in
connection with the Plant and governmental
approvals for the Plant. Buyer will bear the risk of
complying with all environmental mitigation
measures required by or in connection with the
Delivery System and governmental approvals for the
Delivery System.
B. Government Approval Risk
Seller will be responsible for obtaining and
maintaining all governmental approvals required for
the Plant during construction and acceptance testing
(including the California Division of Drinking Waters
drinking water permit) through the Commercial
Operation Date and during operations through the
end of the Contract term. Other than schedule relief,
Seller will bear the risk of the denial, delay in
issuance of, or imposition of any term or condition in
connection with any such governmental approval
and of compliance with all such governmental
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approvals (except for Changes in Law as described
earlier). Buyer will be responsible for obtaining and
maintaining all governmental approvals required for
the Delivery System (other than Seller Delivery
System Permits) during construction and through
the Commercial Operation Date and during
operations through the end of the Contract term.
Buyer will bear the risk of the denial, delay in
issuance of, or imposition of any term or condition in
connection with any such governmental approval
and of compliance with all such governmental
approvals.

21. Events of Default
and Termination

A. Events of Default
The Contract will include negotiated events of
default.
B. Remedies
Upon the occurrence of an event of default, the nondefaulting Party may pursue any remedies available
at law or in equity.
C. Buyer Step-In Rights
The Buyer will have the right, but not the obligation,
to step in and cure defaults that are not cured by
Seller or Seller's debt holders.

22. Record Keeping,
Reporting

A. Seller Maintenance and Retention of Records
Seller will maintain records pertaining to its
performance under the Contract, the Operations
Agreement and the Operation and Maintenance
Manual. The Buyer will have the right to inspect and
audit such records during regular business hours
(including audit rights for up to five years after each
year of the Contract, or as provided for under
applicable law, whichever 1s longer), to verify
performance, quantity, quality, delivery of Product
Water to the Delivery Point and price. Seller will
establish and maintain accounting records of all
costs m conformance with the MWD Agreement
between the Buyer and MWD. MWD and the Buyer
will have the right to inspect and audit Seller's books
and records relating to the MWD Agreement.
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B. Seller Reporting Requirements
Seller will provide monthly and annual reports to the
Buyer regarding Plant performance, including:
Product Water quantities produced; Product Water
quality (subject to additional water quality reporting
requirements); maintenance and capital repairs and
replacements performed; any operating problems
encountered and corrective measures taken;
regulatory and Contract compliance.
C. Measurement Devices Inspection
The Buyer will have the right to inspect Seller's
measurement devices periodically during regular
business hours following reasonable notice to verify
that calibration is accurate. The Buyer will also have
the right to conduct independent verification of
calibration at Buyer's cost. Notwithstanding the
foregoing, if Seller's measurement devices are found
to be in need of recalibration, Seller will pay for and
undertake such recalibration, and will also
reimburse the Buyer for all costs associated with the
Buyer's inspection and testing.

23. Security for
Performance by
Project
Contractors

A. Construction Bond
Seller will obtain and maintain or will cause the EPC
contractor to obtain and maintain performance and
payment bonds in an amount sufficient to obtain
non-recourse financing (or as otherwise agreed to by
the Parties) for the construction of the Plant and, if
Seller builds the Delivery System, the Delivery
System.
B. Operations Bond
Seller will obtain and maintain or will cause the
Operating Contractor to obtain and maintain an
operations performance bond m an amount
sufficient to obtain non-recourse financing (or as
otherwise agreed to by the Parties) for the operation
and maintenance of the Plant (and, if Buyer does not
own it, the Delivery System).

24. Security for
Performance by
Seller

At a date no later than the Construction Finance
Deadline, and for the Term), Seller shall provide to
Buyer an annually renewable letter of credit in the
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amount of $5 million, which amount shall escalate
annually with the CPI up to a maximum of $8.5
million or as the Parties negotiate in the Contract, as
security for its obligations to Buyer under the
Contract.

25. General Indemnity

Each Party will indemnify the other Party for claims
arising from misrepresentation, negligence or breach
of the Contract.

26. Litigation Risk
Indemnity

Seller will indemnify the Buyer against third party
litigation related to the Plant and, if Seller builds the
Delivery System, the Delivery System (provided, that
if Buyer elects to purchase the Delivery System,
Seller's indemnity with respect to the Delivery
System shall be limited to the Seller Delivery System
Permits and Seller's Delivery System construction
work), whether such litigation is brought against the
Buyer or the Seller (such as litigation involving
environmental
reviews,
permits,
and
legal
entitlements), provided that Seller will not indemnify
the Buyer against third party litigation resulting
from: (a) the Buyer's breach of the Contract, (b) the
Buyer's access of rights of way or other Buyer
permits for the Delivery System or (c) the Buyer's
additional environmental review and permitting of
the Delivery System that is not covered or addressed
by Seller's environmental review and permitting
related to the Plant and the Seller Delivery System
Permits.

27. Representations
and Warranties

The Contract will include customary representations
and warranties regarding: legal standing m
California; legal authority to enter into the Contract;
absence of material adverse litigation or legal
conditions; no conflict with other agreements or
commitments; proper approvals of the Contract.
Seller will make representations and warranties as to
CEQA compliance with respect to the Plant, the SEIR
and any other Seller Delivery System Permits (to the
extent CEQA applies).

28. Tax Risks

Seller will bear all tax risks related to the Plant
(including its ownership, design, construction and
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operation) and sale of Product Water under the
Contract. This includes all existing taxes payable
with
respect
to
construction,
operation,
maintenance, management, services on water
purchases; income, sales, possessory interest, excise
and value added taxes; tax law changes; new taxes;
and adverse tax law determinations pertaining to tax
accounting treatment, tax credit depreciation,
amortization or otherwise. A tax is a governmental
imposition of any kind, and includes fees and
charges. The owner of the Delivery System will bear
all tax risks related to the Delivery System including
its ownership, design, purchase obligation and
operation.

29. Liability
Limitations

The Contract will contain no stated dollar limitation
on damages for non-performance.
Special,
consequential and punitive damages will be mutually
waived.

30. Dispute
Resolution

The Parties will agree to attempt to resolve disputes,
first, through negotiation and non-binding mediation
and, if negotiations and mediation are unsuccessful,
then to pursue other remedies available at law or in
equity.

31. Assignment;
Change of Control

Neither Party will assign the Contract without the
pnor written approval of the other Party.
Notwithstanding the foregoing, Seller will have the
right to collaterally assign the Contract to its lenders,
and the Buyer will reasonably consent to such
assignment.
Buyer's consent (not to be unreasonably withheld)
shall be required for certain changes in control of the
Seller (the standards for withholding consent will be
related to the new entity's financial strength, ability
to cause a material adverse impact on the Project or
Buyer or being on typical governmental prohibited
person lists) .

32. Seller's
Contractors and
Subcontractors

The Contract will specify mm1mum financial,
technical and experience qualifications, standards
and requirements for the EPC Contractor and the
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Operating Contractor and for any party it may
engage to replace or substitute for the EPC
Contractor or the Operating Contractor. Seller will
provide adequate information to the Buyer regarding
the qualifications of any proposed initial or
substitute
EPC
Contractor
and
Operating
Contractor. Notwithstanding the above, Seller may
not replace or substitute the EPC Contractor or the
Operating Contractor without Buyer approval, which
will not be unreasonably withheld.
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Quality
Parameter

Analytical
Method< 1>

Total Dissolved
Solids

Sampling
Units

Mean<3 >

Maximum< 4>

Weekly Grab

mg/L

350

500

One year

Weekly Grab

mg/L

75

100

3120B

One year

Weekly Grab

mg/L

0.75

1.0

Turbidity

2130B

Daily

Continuous<5l

NTU

0.5

1.0

DBP-THM<6l

5710C

One Year

Weekly Grab

µg/L

80%of
maximum
contaminant
level ("MCL")

90%ofMCL

DBP-HAA<6l

57100

One Year

Weekly Grab

µg/L

80%ofMCL

90%ofMCL

DBP - NDMA<6l

521

One Year

Weekly Grab

µg/L

80% of NL

Notification
Level (0.010
µg/L)

Temperature

2550

One Year

Daily Grab

Of

74

85

pH

4500

Daily

Continuous<5l

pH units

7.0-8.0

>6.5,<8.5

Sodium

200.7

One Year

Weekly Grab

mg/L

60

80

Calcium

200.7

One Year

Weekly Grab

mg/L

20

<20

Magnesium

200.7

One Year

Weekly Grab

mg/L

TBD

TBD

One Year

Monthly

none

5

6

Sampling
Period< 2>

Sample
Frequency

2540C

One year

Chloride

41 lOB

Boron

Sodium Adsorption Footnote (7)
below
Ratio

1.

All methods taken from Standard Methods On-Line, published by APHA, A WWA, and WEF or current EPA
methods.

2.

Sample period - concentration limits are calculated for this period.

3.

Mean - not to exceed (or go below for certain of the Quality Parameter) the average over the Sampling
Period.
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4.

Maximum Concentration Limit - cannot be exceeded at any time with the exception of Temperature which
cannot exceed the Maximum over a 30 day average.

5.

Continuous analysis - values at 15 minute intervals used in all calculations.

6.

Disinfection By-Product (DBP) Formation tests will be used to determine compliance with THM and HAA
requirements for the samples collected at the compliance point.
Product Water is to be collected for the DBP tests and held with no modifications in a water bath. The
following describes the test conditions:
(a)
(b)
(c)
(d)
(e)

7.

pH: No adjustment to collected sample.
Temperature:
Same as Product Water at time of collection± 3°C.
Total Ch residual at test end: No adjustment to collected sample.
Sample to be quenched and analyzed at the end of this period.

The formula for calculating sodium adsorption ratio is:

S.A.R.

where sodium, calcium, and magnesium are in milliequivalents/liter.

