STATE OF CALI FORNI A—NATURAL RESOURCES AGENCY

EDMUND G. BROWN, JR., G OVE R NOR

CALIFORNIA COASTAL COMMISSION
45 FREMONT, SUITE 2000
SAN FRANCIS CO, CA 94105- 2219
VOICE (415) 904- 5200
FAX ( 415) 904- 5400
TDD (415) 597-5885

Click here to go to
Addendum #1
Click here to go to
Addendum #2

W19a & 20a

Click here to go to
Additional Correspondence

Filed:
6/6/13
180th Day:
12/3/13
Staff:
T. Luster-SF
Staff Report:
10/25/13
Hearing Date:
11/13/13

STAFF REPORT: REGULAR CALENDAR
Appeal No.:

A-5-HNB-10-225

Application No.:

E-06-007

Applicant:

Poseidon Water

Agent(s):

See Appendix A.

Location:

State waters offshore of the City of Huntington Beach and
areas within the City and the Huntington Beach Generating
Station, Orange County.

Project Description:

Remove power plant infrastructure, remediate soil and
groundwater contaminants, and construct a seawater
desalination facility and water delivery pipeline(s).

Staff Recommendation:

Approval with conditions.

SUMMARY OF STAFF RECOMMENDATION
Poseidon Water (Poseidon) proposes to construct and operate a seawater desalination facility
within the site of the Huntington Beach Generating Station, in Huntington Beach, Orange
County. The facility would use the power plant’s soon-to-be retired cooling water intake to draw
in about 127 million gallons per day (mgd) of seawater to produce up to 50 mgd of potable water
for purchase by, and delivery to, local water districts. The proposed project involves three main
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phases: a) demolishing and removing fuel oil storage tanks and other infrastructure formerly
used by the power plant; b) cleanup and remediation of contaminated soil and groundwater
beneath these tanks and possibly elsewhere within the project footprint; and c) constructing and
operating the desalination facility and associated components. The project includes installation
and operation of one or two pipelines to allow the water to be delivered to the local and regional
water distribution systems in Orange County. Poseidon proposes to operate the facility for
approximately 30 years.
Portions of the project are within the Commission’s retained jurisdiction and portions are within
the certified Local Coastal Program (LCP) jurisdiction of the City of Huntington Beach. This
report provides recommended Findings for a coastal development permit (CDP) within the
Commission’s jurisdiction and a de novo appeal of a CDP issued by the City in 2010 for which
the Commission found Substantial Issue.
This project raises significant and complex coastal protection policy issues under both the
Coastal Act and the City’s LCP, including conformity with policies that require protection of
marine life, water quality, wetlands, environmentally sensitive habitat areas, and listed species,
and policies meant to avoid or minimize hazards associated with flood, tsunami, and geologic
hazards.
A key issue here is Poseidon’s proposed use of an open water intake that will result in significant
adverse effects to marine life. Poseidon’s use of the intake will entrain more than 80 million fish
larvae, eggs, and invertebrates each year that originate in areas along about 100 miles of
shoreline, including areas within Marine Life Protected Areas (MLPAs). The intake is currently
used by the adjacent Huntington Beach power plant to draw in cooling water for its generating
units. The power plant plans to end its use of the intake no later than 2020 in conformity with a
policy adopted in 2010 by the State Water Resources Control Board to phase out use of these
intakes by most of the state’s coastal power plants due to their significant adverse effects on
marine life. Desalination facilities using these intakes would cause the same type of adverse
effects, and the State Board is preparing a follow-up policy that would limit the use of this type
of intake for desalination. Poseidon proposes to continue using the intake for an additional 30
years. However, Commission staff has determined there are feasible alternative intake methods
that would entirely avoid or significantly reduce the expected adverse effects of Poseidon’s
proposal. Staff is therefore recommending the Commission require Poseidon to use a subsurface
intake to obtain the seawater needed for desalination.
The project would also discharge effluent with salinity concentrations that are harmful to marine
life, and cause adverse direct and indirect effects on wetlands on and near the project site.
Additionally, the facility site is subject to a number of significant coastal and geologic hazards,
including floods, tsunami, surface fault rupture, ground movement, liquefaction, lateral soil
spread, and others. Accordingly, the staff is recommending a number of Special Conditions
needed to avoid and minimize potential adverse effects of the project as proposed. These Special
Conditions include a) use of a subsurface intake design to obtain seawater in a manner that does
not harm marine life; b) modifications to the discharge to ensure salinity concentrations within
100 meters of the discharge are not harmful to marine life, as recommended by an expert panel
convened by the State Board; c) a reconfiguration of the facility layout to include a 100-foot
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buffer from nearby wetlands and measures to ensure noise effects on nearby endangered,
threatened, and sensitive species are avoided or minimized; d) wetland mitigation for
approximately 3.5 acres of direct wetland impacts; and e) design requirements to address known
and anticipated coastal and geologic hazards at the site. Other recommended Special Conditions
are meant to ensure that contamination on site does not affect water quality, that project
construction does not affect water quality, nearby wetlands, or public access to nearby beaches,
that the facility is built to withstand identified coastal and geologic hazards at the site, and that
emissions resulting from the project’s electricity use are reduced to a less than significant level.
With implementation of these conditions, the staff believes the project will be carried out
consistent with the LCP and the Coastal Act. The staff therefore recommends that the
Commission approve, as conditioned, Coastal Development Permits A-5-HNB-10-225 and E06-007.
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I. MOTIONS AND RESOLUTIONS
A. COASTAL DEVELOPMENT PERMIT NO. A-5-HNB-10-225
Motion:
I move that the Commission approve Coastal Development Permit A-5-HNB-10225 subject to the conditions set forth in the staff recommendation.
Staff recommends a YES vote on the foregoing motion. Passage of this motion will result in
conditional approval of the permit and adoption of the following resolution and findings. The
motion passes only by affirmative vote of a majority of the Commissioners present.
Resolution:
The Commission hereby approves Coastal Development Permit A-5-HNB-10225and adopts the findings set forth below on grounds that the development as
conditioned will be in conformity with the policies of Chapter 3 of the Coastal Act
and will not prejudice the ability of the local government having jurisdiction over
the area to prepare a Local Coastal Program conforming to the provisions of
Chapter 3. Approval of the permit complies with the California Environmental
Quality Act because either 1) feasible mitigation measures and/or alternatives
have been incorporated to substantially lessen any significant adverse effects of
the development on the environment, or 2) there are no further feasible mitigation
measures or alternatives that would substantially lessen any significant adverse
impacts of the development on the environment.

B. COASTAL DEVELOPMENT PERMIT NO. E-06-007
Motion:
I move that the Commission approve Coastal Development Permit E-06-007
subject to the conditions set forth in the staff recommendation.
Staff recommends a YES vote on the foregoing motion. Passage of this motion will result in
conditional approval of the permit and adoption of the following resolution and findings. The
motion passes only by affirmative vote of a majority of the Commissioners present.
Resolution:
The Commission hereby approves Coastal Development Permit E-06-007 and
adopts the findings set forth below on grounds that the development as
conditioned will be in conformity with the policies of Chapter 3 of the Coastal Act
and will not prejudice the ability of the local government having jurisdiction over
the area to prepare a Local Coastal Program conforming to the provisions of
Chapter 3. Approval of the permit complies with the California Environmental
6
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Quality Act because either 1) feasible mitigation measures and/or alternatives
have been incorporated to substantially lessen any significant adverse effects of
the development on the environment, or 2) there are no further feasible mitigation
measures or alternatives that would substantially lessen any significant adverse
impacts of the development on the environment.

II. STANDARD CONDITIONS
This permit is granted subject to the following standard conditions:
1.

Notice of Receipt and Acknowledgment. The permit is not valid and development shall
not commence until a copy of the permit, signed by the permittee or authorized agent,
acknowledging receipt of the permit and acceptance of the terms and conditions, is returned
to the Commission office.

2.

Expiration. If development has not commenced, the permit will expire two years from the
date on which the Commission voted on the application. Development shall be pursued in
a diligent manner and completed in a reasonable period of time. Application for extension
of the permit must be made prior to the expiration date.

3.

Interpretation. Any questions of intent of interpretation of any condition will be resolved
by the Executive Director or the Commission.

4.

Assignment. The permit may be assigned to any qualified person, provided assignee files
with the Commission an affidavit accepting all terms and conditions of the permit.

5.

Terms and Conditions Run with the Land. These terms and conditions shall be
perpetual, and it is the intention of the Commission and the permittee to bind all future
owners and possessors of the subject property to the terms and conditions.

7

A-5-HNB-10-225/E-06-007 (Poseidon Water)

III.

SPECIAL CONDITIONS

This permit is granted subject to the following special conditions:
1.

Liability for Costs and Attorneys Fees. Poseidon shall reimburse the Coastal
Commission in full for all Coastal Commission costs and attorneys fees – including (a)
those charged by the Office of the Attorney General, and (b) any court costs and attorneys
fees that the Coastal Commission may be required by a court to pay – that the Coastal
Commission incurs in connection with the defense of any action brought by a party other
than Poseidon against the Coastal Commission, its officers, employees, agents, successors
and assigns challenging the approval or issuance of this permit. The Coastal Commission
retains complete authority to conduct and direct the defense of any such action against the
Coastal Commission.

2.

Proof of Legal Interest. PRIOR TO ISSUANCE OF THIS PERMIT, Poseidon shall
submit documentation of the following:
City of Huntington Beach
a. An updated and approved Conditional Use Permit (CUP) for the project as approved
by the Coastal Commission, or confirmation from the City that the existing September
2010 CUP is valid for the project as configured and approved by the Coastal
Commission.
b. An updated and approved Franchise Agreement for the project’s proposed water
delivery pipeline, or confirmation from the City that the existing October 2010
Franchise Agreement is valid for the project as currently configured and as approved
by the Coastal Commission.
c. An updated and approved Owner Participation Agreement (OPA), or confirmation
from the City that the existing September 2010 OPA is valid for the project as
currently configured and as approved by the Coastal Commission.
City of Costa Mesa
d. All discretionary approvals for construction and operation for those portions of the
project’s water delivery pipeline within the City’s coastal zone, or confirmation from
the City that no such development requiring discretionary approvals is proposed within
the City’s coastal zone boundaries.
Private Landowners and Easement Holders
e. All approvals, agreements, easements or other forms of proof of legal interest
demonstrating Poseidon’s ability to use the relevant property(ies) within the coastal
zone for construction and operations of the desalination facility, water delivery
pipelines and pump stations.
If any of the above approvals result in changes to the project as approved by the
Commission, Poseidon shall notify the Coastal Commission’s Energy and Ocean
Resources Division of the required changes. No changes to the approved project shall
occur without a Commission approved amendment to this coastal development permit,
unless the Executive Director determines that no amendment is legally required.
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3.

State Lands Commission. At least six months prior to cessation of the AES Power Plant’s
use of its seawater cooling system, Poseidon shall provide for Executive Director review
and approval documentation from the California State Lands Commission of a lease or
lease amendment authorizing Poseidon’s sole use of state tidelands for construction and
operation of an ocean outfall and a subsurface intake.

4.

California Department of Parks and Recreation (DPR). At least six months prior to
cessation of the AES Power Plant’s use of its seawater cooling system, Poseidon shall
provide for Executive Director review and approval documentation from the DPR of a
grant of easement providing Poseidon any legal interest necessary to use those portions of
the intake and outfall structures within DPR property.

5.

Revised Facility Plans. PRIOR TO ISSUANCE OF THIS PERMIT, Poseidon shall
submit two full size sets of Revised Plans to the Executive Director for review and
approval. The Revised Plans shall be substantially in conformance with the plans
submitted to the Coastal Commission on April 11, 2011 as part of Poseidon’s amended
permit application, but shall show the following required changes and clarifications to the
project:
Subsurface Intake
a. The open ocean intake shall be eliminated from the plans.
b. The Revised Plans shall include a proposed subsurface intake designed to draw in up
to 135 million gallons per day of seawater from beneath the seafloor. The intake may
be installed within up to approximately 30 acres of seafloor and require up to
approximately 540,000 cubic yards of excavation. The intake may consist of a single
intake design and unit or separate intake designs and modular units. The Plans shall
include sufficient site-specific geotechnical and hydrogeologic data to confirm that
the intake will maintain sufficient cover of sand or other substrate to result in no more
than de minimis levels of entrainment or impingement of marine life.
Modified Ocean Outfall
c. The existing outfall shall be modified to ensure that the facility’s discharge results in
salinity concentrations of no greater than 5% over ambient seawater salinity within
100 yards of the point of discharge. The proposed modifications may include
installation of multiport diffusers or similar devices that ensure sufficient mixing
within the zone of initial dilution (i.e., within 100 yards of the point of discharge).
The Revised Plans shall describe the modeling and other methods used to determine
the discharge concentrations and shall include concurrence from the State or Regional
Water Quality Control Board showing that the discharge will meet the above 5%
salinity limit. The methods used shall not include increased dilution resulting from
additional seawater intake.
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Wetland Buffer
d. All development, other than that associated with demolition of the storage tanks and
site remediation required pursuant to the Remedial Action Plan described in Special
Condition 6, shall be located at least 100 feet from the ESHA/wetland areas within
and adjacent to the eastern portion of the project footprint. Poseidon shall provide,
for Executive Director review and approval, a delineation of all ESHA and wetland
areas in within 200 feet of the project footprint conducted by a qualified biologist
approved by the Executive Director. The approved delineation shall serve as the
basis for the 100-foot setback.
Hazard Mitigation Structures and ESHA/Wetland Mitigation Structures
e. The Revised Plans shall identify all grading and structural components proposed to
avoid and reduce flooding, tsunami, and geologic hazards at the project site.
f. The Revised Plans shall identify all temporary or permanent sound barriers to be
installed as described in the Sound Mitigation Plan approved pursuant to Special
Condition 11.
Height Limits
g. The Revised Plans shall include documentation from the City of Huntington Beach
showing the project is consistent with zoning height limits established by the City.
Lighting Minimized
h. The Revised Plans shall document that the facility’s exterior lighting is the minimum
necessary for safety purposes. All lighting (exterior and interior) shall be sited and
designed so that it limits the amount of light or glares visible from offsite areas
(including but not limited to views from the shoreline, public accessways, and the
adjacent wetlands and environmentally sensitive habitat areas managed by the
Huntington Beach Wetlands Conservancy) to the maximum extent feasible (including
through uses of lowest luminosity possible, directing lighting downward, etc.).
Windows and Other Surfaces
i. The Revised Plans shall document that all exterior windows will be non-glare glass,
and all other structures and surfaces constructed or installed as part of the project and
that are visible from public areas shall be painted or otherwise finished in neutral
tones that minimize their visibility from those public areas.
Stormwater and Drainage
j. The Revised Plans shall clearly identify all stormwater and drainage infrastructure
and related water quality measures (e.g., pervious pavements, etc.), with preference
given to natural BMPs (e.g., bioswales, vegetated filter strips, etc.). Such
infrastructure and water quality measures shall provide that all project area
stormwater and drainage is: filtered and treated to remove expected pollutants prior to
discharge, and directed to inland stormwater and drainage facilities (and is not
allowed to be directed to the beach or the Pacific Ocean). Infrastructure and water
quality measures shall retain runoff from the project onsite to the maximum extent
feasible, including through the use of pervious areas, percolation pits and engineered
storm drain systems. Infrastructure and water quality measures shall be sized and
10
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designed to accommodate runoff from the site produced from each and every storm
event up to and including the 85th percentile 24-hour runoff event. In extreme storm
situations (>85% storm) excess runoff shall be conveyed inland off-site in a nonerosive manner. Stormwater and drainage apparatus shall be coordinated in
conjunction with the Huntington Beach Wetlands Conservancy to determine the best
locations to avoid any adverse impacts on adjacent wetlands and environmentally
sensitive habitat areas.
The submitted Revised Facility Plans shall be consistent with the requirements of Special
Condition 18 and include documentation from a licensed structural engineer certifying that
all structural components are designed to resist expected seismic, geologic, flooding, and
tsunami-related hazards. Upon the Executive Director’s approval of the Revised Plans,
Poseidon shall submit a complete application to amend this permit for those components of
the proposed development in the Revised Plans the Executive Director determines require
an amendment. Poseidon shall undertake development in accordance with the approved
Revised Plans. Any proposed changes to the approved Revised Plans shall be reported to
the Executive Director. No changes to the approved Revised Plans shall occur without a
Commission approved amendment to this coastal development permit, unless the Executive
Director determines that no amendment is legally required.
6.

Hazardous Materials at the Facility Site. Following demolition of the project site’s fuel
oil storage tanks and prior to the start of construction of the desalination facility, Poseidon
shall provide for Executive Director review and approval a Phase II Hazardous Materials
Investigation and a final Remedial Action Plan (RAP) for the site, as approved by the City
and consistent with all relevant conditions of the project SEIR. The RAP shall include, at a
minimum:
a. A description of the sampling locations used to determine the extent of contaminated
soils and groundwater within the facility site.
b. Results of testing done on those samples to determine the concentrations of
contaminants within the site’s soils and groundwater;
c. A description of all measures Poseidon will implement to conduct site remediation
and mitigation, including measures proposed to treat contaminants that may be
mobilized during remediation or construction dewatering activities.
d. A description of contingency measures Poseidon will implement if it finds additional
contaminants or additional areas of contaminants, including unrecorded or unknown
oil or gas wells.
Poseidon shall undertake development in accordance with the approved Phase II Hazardous
Materials Investigation and Remedial Action Plan. If the remediation or mitigation
measures required in the City-approved Remedial Action Plan exceed those described by
Poseidon in its proposed May 9, 2013, “reasonable worst-case scenario” analysis, or if the
required remediation or mitigation measures require Poseidon to undertake development
other than that authorized in this permit, Poseidon shall submit an application to amend this
coastal development permit, unless the Executive Director determines that an amendment
is not legally required.
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7.

Construction Plan. PRIOR TO ISSUANCE OF THIS PERMIT, Poseidon shall submit
two copies of a Construction Plan to the Executive Director for review and approval. The
Construction Plan shall, at a minimum, include the following:
Property Owner Consent
a. The Construction Plan shall be submitted with evidence indicating that the owners
of any properties on which construction activities are to take place, including
properties to be crossed in accessing the site, consent to such use of their properties.
Sound Mitigation Plan
b. The Construction Plan shall incorporate provisions of the approved Sound
Mitigation Plan required pursuant to Special Condition 11.
Best Management Practices (BMPs)
c. The Construction Plan shall clearly identify all BMPs to be implemented during
construction and their location. Such plans shall contain provisions for specifically
identifying and protecting all natural drainage swales (with sand bag barriers, filter
fabric fences, straw bale filters, etc.) to prevent construction-related runoff and
sediment from entering into these natural drainage areas which ultimately deposit
runoff into the Pacific Ocean. Silt fences, straw wattles, or equivalent measures shall
be installed at the perimeter of all construction areas. At a minimum, such plans
shall also include provisions for stockpiling and covering graded materials,
temporary stormwater detention facilities, revegetation as necessary, and restricting
grading and earthmoving during rainy weather.
The Construction Plan shall indicate that:
i.
ii.
iii.

iv.
v.

vi.
vii.

dry cleanup methods are preferred whenever possible and that if water cleanup
is necessary, all runoff shall be collected to settle out sediments prior to
discharge from the site;
all de-watering operations shall include filtration mechanisms;
off-site equipment wash areas are preferred whenever possible; if equipment
must be washed on-site, the use of soaps, solvents, degreasers, or steam
cleaning equipment shall not be allowed; in any event, such wash water shall
not be allowed to enter any natural drainage;
concrete rinsates shall be collected and they shall not be allowed to enter any
natural drainage areas;
good construction housekeeping shall be required (e.g., clean up all leaks,
drips, and other spills immediately; refuel vehicles and heavy equipment offsite and/or in one designated prepared location; keep materials covered and out
of the rain (including covering exposed piles of soil and wastes);
all wastes shall be disposed of properly, trash receptacles shall be placed on
site for that purpose, and open trash receptacles shall be covered during wet
weather);
all erosion and sediment controls shall be in place prior to the commencement
of grading and/or construction as well as at the end of each day;
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viii. particular care shall be exercised to prevent foreign materials from making
their way to the beach or Pacific Ocean;
ix. contractors shall ensure that work crews are carefully briefed on the
importance of observing the appropriate precautions and reporting any
accidental spills;
x. construction contracts shall contain appropriate penalty provisions, sufficient
to offset the cost of retrieving or cleaning up improperly contained foreign
materials.
Construction Site Documents
d. The Construction Plan shall provide that copies of the signed coastal development
permit and the approved Construction Plan be maintained in a conspicuous location at
the construction job site at all times, and that such copies are available for public
review on request. All persons involved with the construction shall be briefed on the
content and meaning of the coastal development permit and the approved
Construction Plan, and the public review requirements applicable to them, prior to
commencement of construction.
Construction Coordinator
e. The Construction Plan shall provide that a construction coordinator be designated to
be contacted during construction should questions arise regarding the construction (in
case of both regular inquiries and emergencies), and that their contact information
(i.e., address, phone numbers, etc.) including, at a minimum, a telephone number that
will be made available 24 hours a day for the duration of construction, is
conspicuously posted at the job site where such contact information is readily visible
from public viewing areas, along with indication that the construction coordinator
should be contacted in the case of questions regarding the construction (in case of
both regular inquiries and emergencies). The construction coordinator shall record the
name, phone number, and nature of all complaints received regarding the
construction, and shall investigate complaints and take remedial action, if necessary,
within 24 hours of receipt of the complaint or inquiry.
Notification
f. Poseidon shall notify staff of the Coastal Commission’s Energy and Ocean Resources
Unit at least 3 working days in advance of commencement of construction, and
immediately upon completion of construction.
Poseidon shall undertake development in accordance with the approved Construction Plan.
Any proposed changes to the approved Construction Plan shall be reported to the Executive
Director. No changes to the approved Construction Plan shall occur without a Commission
approved amendment to this coastal development permit, unless the Executive Director
determines that no amendment is legally required.
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8.

Coordination with Other Concurrent Project. PRIOR TO ISSUANCE OF THIS
PERMIT, Poseidon shall provide documentation from the Department of Toxic Substances
Control showing that the location and timing of Poseidon’s proposed pipeline construction
will not interfere with, and is consistent with, proposed cleanup and remediation activities
at the Ascon Landfill site.

9.

Wetland Mitigation. PRIOR TO ISSUANCE OF THIS PERMIT, Poseidon shall submit,
for Executive Director review and approval, a Wetland Mitigation Plan that provides for
creation and/or restoration of no less than fourteen acres of coastal wetland habitat similar
to wetland habitat found in the vicinity of the approved development. The creation and/or
restoration may take place on up to two proposed sites. The Plan shall include the
following:
a. Identification of up to two mitigation sites located in the vicinity of (i.e., within 10
miles) of Poseidon’s development site, each of which is capable of providing no less
than five acres of the required 14 acres of creation and/or restoration. The proposed
site(s) shall be consistent with local and/or regional wetland restoration goals.
b. A detailed review of existing physical, biological and hydrological conditions at the
site(s), including vegetation present, hydrologic regime of the site(s), known or
expected fauna at the site(s), including any known or expected listed sensitive
species, known or suspected contaminants that may be present at the site(s), and an
analysis of existing ecological functions and values at the site(s). The review shall
also identify any known site constraints that may limit successful creation or
restoration efforts.
c. A description of legal interests at the site(s), and any landowner approval that
Poseidon may need to use the proposed site(s) for wetland creation or restoration.
d. Proposed goals, objectives and performance criteria for the proposed mitigation
site(s) that identify specific creation or restoration measures to be implemented,
including proposed habitat types to be created or restored, grading and planting plans,
the timing of the mitigation measures, and monitoring that will be implemented to
establish baseline conditions and to determine whether the sites are meeting
performance criteria. Monitoring shall be for at least 5 years and final monitoring for
success shall take place after at least 3 years with no remediation or maintenance
other than weeding. The Wetland Mitigation Plan shall also identify contingency
measures that will be implemented should any of the mitigation sites not meet
performance criteria.
These goals, objectives, and performance criteria shall include:
i.

Creation or restoration of habitat types that will support wetland-dependent
species and may support rare or endangered species.
ii. Created or restored areas shall be provided a buffer of a size adequate to ensure
protection of wetland functions and values, and at least 100 feet wide, as
measured from the nearest upland edge of the transition area. The Wetland
Mitigation Plan may propose a lesser buffer width if the mitigation area is sited
within existing wetland areas that are protected by a buffer meeting these
criteria.
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iii. The Wetland Mitigation Plan shall identify measures to be implemented if soil
or groundwater contamination is found at the site(s).
iv. The Wetland Mitigation Plan shall include a planting program that includes
initial and ongoing removal of invasive or non-native species and identifies the
vegetation species to be planted, local sources of those plants or seeds,
measures needed to protect any existing native wetland vegetation species,
timing of planting, plans for irrigation if needed to establish plants, and
locations of plants. The Wetland Mitigation Plan shall also identify soil
sources and amendments to be used.
v. The Wetland Mitigation Plan shall include a formal sampling design to assess
performance criteria and shall identify the means by which success will be
assessed. Where statistical tests are utilized, the plan shall include a
requirement for a statistical power analysis to demonstrate that there will be
sufficient replication to enable a robust test with beta equal to alpha.
vi. Creation and/or restoration shall be completed concurrent with construction of
Poseidon’s desalination facility.
e. Topographic drawings for the final mitigation site(s) and construction drawings,
schedules, and a description of equipment to be used in the project.
f. The Wetland Mitigation Plan shall provide for submittal of ”as-built” plans and
annual monitoring reports for no less than five years or until the sites meet
performance criteria.
g. The Wetland Mitigation Plan shall include provisions that, if after five years the
restoration has not achieved the success criteria, Poseidon shall submit within 90 days
a revised or supplemental plan to compensate for those portions of the original plan
which did not meet the approved success criteria. The revised plan shall be processed
as an amendment to the coastal development permit unless the Executive Director
determines that no permit amendment is legally required.
h. The Wetland Mitigation Plan shall identify legal mechanism(s) proposed to ensure
permanent protection of the mitigation site(s) – e.g., conservation easements, deed
restriction, or other methods.
Poseidon shall comply with the approved Wetland Mitigation Plan. Prior to implementing
the Wetland Mitigation Plan, Poseidon shall submit a proposed wetlands restoration project
that complies with the Wetland Mitigation Plan in the form of a separate coastal
development permit application for the planned wetlands restoration project.
10.

Geotechnical Investigation. Following demolition of the project site’s fuel oil storage
tanks and prior to construction of the desalination facility, Poseidon shall submit, for
Executive Director review and approval, a proposed Geotechnical Investigation Plan as
described in SEIR Mitigation Measures GEO-1 and GEO-2. The proposed Plan shall
include, at a minimum:
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Subsurface Fault Investigation
a. The Geotechnical Investigation Plan shall identify measures required pursuant to
California Geologic Survey Note 49 for determining the potential for surface fault
rupture at the project site and to identify whether project structures require a setback
from potential rupture areas.
Liquefaction and Lateral Spread
b. The Geotechnical Investigation Plan shall identify measures needed to determine the
depth and extent of liquefiable soils within the project footprint and the extent of
lateral spread expected at the site.
Dewatering
c. The Geotechnical Investigation Plan shall identify measures needed to determine the
expected volumes of dewatering (hourly, daily, and total) that will be needed during
construction, and the spatial extent of drawdown expected from that dewatering. It
shall also identify measures needed to ensure the dewatering does not affect
environmentally sensitive habitat areas and wetlands adjacent to the project site.
Poseidon shall undertake development in accordance with the approved Geotechnical
Investigation Plan and shall submit the results of the investigation to the Executive
Director, along with a determination by a licensed structural engineer that the proposed
desalination facility and its associated components at the project site are designed to resist
without collapse or structural damage the forces identified through investigations
conducted pursuant to the Geotechnical Investigation Plan. If the investigation finds
evidence for hazards greater than those evaluated as part of these coastal development
permit findings, or results in the need to undertake development other than that authorized
in this permit, Poseidon shall submit an application to amend this coastal development
permit, unless the Executive Director determines that an amendment is not legally required.
11.

Minimization of Noise Effects on Sensitive Species. PRIOR TO ISSUANCE OF THIS
PERMIT, Poseidon shall submit, for Executive Director review and approval, a Sound
Mitigation Plan that identifies measures to be implemented that will limit project-generated
noise to no higher than 60 dBA at the nearest wetland boundary as delineated pursuant
to Special Condition 5. The Sound Mitigation Plan shall include, at a minimum:
a. Identification of expected sound levels to be generated during project construction
and operation, including those that will be generated during site preparation activities,
storage tank removal, site remediation, and facility construction and operation. The
Sound Mitigation Plan shall include sound levels to be generated during construction
and operation of the adjacent power plant repowering project, if that project is
approved by the California Energy Commission. The Sound Mitigation Plan shall
describe the basis for the sound levels provided, identify modeling methods used, and
include the results of that modeling to show expected sound levels at the abovereferenced wetland boundary. Pile driving is specifically prohibited at any location in
the project site between January 1 and September 15 of any year.
b. Identification of all measures to be implemented to reduce sound levels at that
wetland boundary to the maximum extent feasible. These may include enclosing
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sound-generating sources within structures or temporary sound barriers, moving
sound-generating sources to locations farther from that boundary, reducing the
number of concurrent sound generating activities, using sound baffles to redirect
sound away from the ESHA/wetland area, etc.
c. Description of sound monitoring equipment to be installed at two locations on the
nearest wetland boundary that will allow continuous monitoring of sound levels.
d. Description of how monitoring data will be compiled and reported to allow
confirmation that sound levels do not exceed 60 dBA at the wetland boundary.
Poseidon shall undertake development in accordance with the approved Sound Mitigation
Plan. Any proposed changes to the approved Sound Mitigation Plan shall be reported to the
Executive Director. No changes to the approved Sound Mitigation Plan shall occur without
a Commission approved amendment to this coastal development permit, unless the
Executive Director determines that no amendment is legally required.
12.

Protection of Sensitive Avian Species. PRIOR TO ISSUANCE OF THIS PERMIT,
Poseidon shall submit, for review and written approval of the Executive Director, at least
two (2) copies of an Avian Species Protection Plan, prepared by a qualified biologist(s)
approved by the Executive Director, for ensuring that the authorized demolition,
remediation and construction of the desalination plant and associated facilities avoid
adverse effects to sensitive avian species. The Avian Species Protection Plan shall, at a
minimum, include the following:
a. A provision for breeding behavior and nesting surveys that requires:
i. Prior to commencement of construction or remediation activities between
January 1 and August 31 of any year, the biologist(s) shall conduct two
breeding behavior and nesting surveys for birds protected by the Fish and Game
Code, the Migratory Bird Treaty Act, and any birds that are included on state or
federal lists of threatened or endangered species. The first survey shall take
place no more than 30 days before the start of construction activity. The second
survey shall take place at least 10 days after the first survey and within 14 days
of the start of construction. The surveys shall encompass all environmentally
sensitive habitat areas, wetlands, and other areas of potential nesting habitat
within 500 feet of project development activities.
ii. Follow-up surveys are to be conducted by the approved biologist(s) if there is a
period of construction inactivity of three weeks or more between January 1 and
August 31 of any year.
iii. If any survey identifies any occupied nests, or if any sensitive species are
discovered in the survey area, construction and remediation activities shall not
occur within 300 feet of the nest, and within 500 feet for raptor and owl nests,
or within any increased buffer width recommended by the approved
biologist(s). All other construction and remediation activities shall be
implemented to ensure that noise levels do not exceed 60 dB peak at the
wetland boundary delineated pursuant to Special Condition 5 until the
approved biologist(s) certifies that the nest is vacated, juveniles have fledged,
left the area, and are no longer being fed by the parents, and there is no longer
any evidence of a second attempt at nesting.
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b. A provision for monitoring surveys that requires:
i.
Prior to undertaking any development, including, but not limited to,
construction, grading or excavation, the approved biologist(s) shall survey areas
within 100 feet of the project site to determine whether sensitive bird species,
including but not limited to Belding’s savannah sparrow, western snowy plover,
brown pelican, light-footed clapper rail, black skimmer, and/or California least
tern, are present within 100 feet of the project site.
ii. The approved biologist(s) shall monitor the proposed development for
disturbance to sensitive species or habitat area at least once a week during any
week in which construction occurs and daily if development which has the
potential to significantly impact biological resources is taking place.
iii. The biologist(s) shall advise Poseidon regarding methods to avoid significant
impacts to sensitive species or habitat area.
c. A prohibition on any development that would disturb sensitive species or habitat
areas unless Poseidon obtains an amendment to this coastal development permit that
would permit such disturbance.
d. A provision that the breeding behavior and nesting surveys and the monitoring
surveys shall be provided to Coastal Commission staff upon request.
Poseidon shall undertake development in accordance with the approved Avian Species
Protection Plan. Any proposed changes to the approved Avian Species Protection Plan
shall be reported to the Executive Director. No changes to the approved Avian Species
Protection Plan shall occur without a Commission approved amendment to this coastal
development permit, unless the Executive Director determines that no amendment is
legally required.
13.

Term of Permit. This permit authorizes the approved seawater desalination plant and
associated facilities until the year 2050. If Poseidon intends to keep the approved
development in place after this authorization expires, then Poseidon shall apply for a new
coastal permit authorization to allow the approved development (including, as applicable,
any potential modifications to it requested by Poseidon). Provided a completed application
is received before the permit expiration, the expiration date shall be automatically extended
until the time the Commission acts on the application.

14.

Coastal Hazards Response. By acceptance of this permit, Poseidon acknowledges and
agrees, on behalf of itself and all successors and assigns, that:
a. The intent of this permit is to allow for the approved development to be constructed
and used consistent with the terms and conditions of this permit for only as long as it
remains safe for use without additional substantive measures beyond ordinary repair
and/or maintenance to protect it from coastal hazards; however, Poseidon may apply
to relocate threatened development elsewhere on the site;
b. In the event that the approved development, including, but not limited to, the
desalination facility and its associated structures and components, its intake and
outfall structures, and the product water delivery pipeline, and any future
18
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improvements, is threatened with damage or destruction from coastal hazards, or is
damaged or destroyed by coastal hazards, protective structures (including but not
limited to seawalls, revetments, groins, deep piers/caissons, etc.) shall be prohibited;
c. Any rights to construct such protective structures, including rights that may exist
under Public Resources Code Section 30235 are waived;
d. If an appropriate government agency has ordered that the approved development or
portions of the approved development are not to be occupied or used due to any
coastal hazards, and such safety concerns cannot be abated by ordinary repair and/or
maintenance, then Poseidon shall remove such development or portions of such
development. Prior to removal, Poseidon shall submit two copies of a Removal Plan
to the Executive Director for review and approval. If the Executive Director
determines that an amendment to this permit or a separate coastal development permit
is legally required, Poseidon shall immediately submit the required application. The
Removal Plan shall clearly describe the manner in which such development is to be
removed and the affected area restored so as to best protect coastal resources, and
shall be implemented immediately upon Executive Director approval or approval of
the permit or amendment application.
15.

Assumption of Risk, Waiver of Liability and Indemnity. By acceptance of this permit,
Poseidon acknowledges and agrees (1) that the site may be subject to hazards from ground
motion, liquefaction, lateral spread, storm waves, storm surges, erosion, and flooding; (2)
to assume the risks to Poseidon and the property that is the subject of this permit of injury
and damage from such hazards in connection with this permitted development; (3) to
unconditionally waive any claim of damage or liability against the Commission, its
officers, agents, and employees for injury or damage from such hazards; and (4) to
indemnify and hold harmless the Commission, its officers, agents, and employees with
respect to the Commission’s approval of the project against any and all liability, claims,
demands, damages, costs (including costs and fees incurred in defense of such claims),
expenses, and amounts paid in settlement arising from any injury or damage due to such
hazards.
PRIOR TO ISSUANCE OF THIS PERMIT, Poseidon shall submit a written agreement, in
a form and content acceptable to the Executive Director, incorporating all of the above
terms of this condition and recording them against the property on which the development
is taking place.

16.

Flood Damage Prevention. PRIOR TO ISSUANCE OF THIS PERMIT, Poseidon shall
submit, for Executive Director review and approval, certification from a licensed engineer
approved by the Executive Director, that the facility is elevated above, and protected from,
a 500-year flood event at the project site that includes an additional 24 inches of sea level
rise. The engineer’s determination shall describe the methods and include the calculations
used to determine the elevation of the current 500-year flood event at the site and those
used to determine the elevation of a future 500-year flood event with the additional 24
inches of sea level rise expected during the facility’s thirty year operating life.

19

A-5-HNB-10-225/E-06-007 (Poseidon Water)
17.

Flood and Tsunami Hazard Mitigation Planning. PRIOR TO ISSUANCE OF THIS
PERMIT, Poseidon shall submit, for Executive Director review and approval, a Facility
Hazard Emergency Response Plan developed in coordination with the City of Huntington
Beach, AES, Southern California Edison, and the Orange County Flood Control District.
The Facility Hazard Emergency Response Plan shall include, at a minimum:
a. The results of hydraulic and hydrodynamic modeling using methods approved by the
Federal Emergency Management Agency (FEMA) or the National Oceanic and
Atmospheric Administration (NOAA) showing the effects of Poseidon’s proposed
structures on other nearby structures (including, but not limited to: those structures
associated with the existing adjacent power plant, including new structures that may
be approved as part of the California Energy Commission’s review of a new proposed
power plant pursuant to 12-AFC-02; the on-site Southern California Edison
substation; and the Orange County Flood Control Channel) during: (1) a tsunami
runup of 11 feet above mean sea level with an additional two feet of sea level rise (for
a total runup of 13 feet above mean sea level); and, (2) the 500-year flood events as
determined pursuant to Special Condition 16.
b. Concurrence from AES, Southern California Edison and the Orange County Flood
Control District that the modeling efforts accurately reflect expected hazard levels at
these nearby structures.
c. Structural and non-structural measures Poseidon will implement to avoid, or if
infeasible to avoid, to reduce any identified adverse effects of tsunami and flood
events of its facility’s structures on the above-referenced adjacent structures and to
ensure human safety. Structural measures shall include either those that allow facility
personnel immediate vertical evacuation to safe areas above tsunami runup elevations
or those that allow facility personnel to remain inside structures that are not subject to
inundation. The structural measures identified and required by this Plan shall be
determined through the structural engineer approval required by Special Condition
18 to be fully tsunami-resistant.
Poseidon shall undertake development in accordance with the approved Facility Hazard
Emergency Response Plan. Any proposed changes to the approved Facility Hazard
Emergency Response Plan shall be reported to the Executive Director. No changes to the
approved Facility Hazard Emergency Response Plan shall occur without a Commission
approved amendment to this coastal development permit, unless the Executive Director
determines that no amendment is legally required.

18.

Structural Stability. PRIOR TO ISSUANCE OF THE PERMIT, Poseidon shall provide
for Executive Director review and approval documentation from a qualified and licensed
structural engineer approved by the Executive Director, certifying that the desalination
facility and its associated components in the coastal zone (as modified by these special
conditions and including its seawater intake and outfall and its product water delivery
pipeline), are designed to resist without collapse or structural damage the forces resulting
from any and all of the following seismic and geologic hazards:
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a. The “design-level” earthquake, which, as specified in SEIR Mitigation Measure
GEO-3, is to be determined based on methods required in the 2010 California
Building Code;
b. Ground motion based on 2010 California Building Code requirements for Site Class
F, with an acceleration response spectrum corresponding to 80% of the Site Class E
response spectrum;
c. Soil settlement or displacement due to liquefaction or lateral soil spread of at least
nine inches vertically and at least thirty-eight inches horizontally;
d. Groundwater table elevations at the ground surface; and,
e. Tsunami runup at the facility site of 11 feet above mean sea level with an additional
two feet of sea level rise for a total of 13 feet above mean sea level.
f. Flooding from the 100-year and 500-year flood events, including increased flood
elevations resulting from two feet of sea level rise. Flood elevations shall be based on
the requirements of Special Condition 16.
19.

Geologic Stability and Project Reliability. PRIOR TO ISSUANCE OF THIS PERMIT,
Poseidon shall provide for Executive Director review and approval documentation from the
City of Huntington Beach showing that the project is consistent with the City’s most recent
Hazard Mitigation Plan and Multi-Hazard Mitigation Plan prepared pursuant to California
Government Code Sections 8685.9 and 65302.6 and Section 44 CFR 201.6 et seq.

20.

Greenhouse Gases. PRIOR TO ISSUANCE OF THIS PERMIT, Poseidon shall submit a
Revised Greenhouse Gas Emissions Reductions Plan (GHG Plan) for Executive Director
review and approval. The Revised GHG Plan shall be substantially in conformance with
the April 2010 plan provided with the project SEIR, but shall be revised as follows:
a. The Revised GHG Plan shall include only those proposed mitigation measures,
offsets and credits approved by the Executive Director, including those described
by Poseidon as "project-related" emission reduction measures, consistent with the
requirements and protocols established pursuant to California's implementation
of AB 32.
b. The Revised GHG Plan’s annual accounting measures shall be modified to ensure
that the amount of mitigation measures, offset, and credits Poseidon implements each
year are sufficient to offset the total indirect emissions from Poseidon’s electricity
use, less those exempted under the CEQA threshold and those implemented by
Poseidon’s electricity provider(s).
Poseidon shall undertake development in accordance with the approved Revised GHG
Plan. Any proposed changes to the approved Revised GHG Plan shall be reported to the
Executive Director. No changes to the approved Revised GHG Plan shall occur without a
Commission approved amendment to this coastal development permit, unless the Executive
Director determines that no amendment is legally required.
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21.

Public Access. PRIOR TO ISSUANCE OF THIS PERMIT, Poseidon shall submit, for
Executive Director review and approval, a Traffic Management Plan approved by the City
of Huntington Beach that includes all measures necessary to ensure project-related traffic
does not result in a decreased Level of Service on roadways within the coastal zone that
provide public access to the shoreline.
In addition, and upon approval by the City of a proposed Traffic Management Plan for
activities resulting from the Department of Toxic Substances Control’s Remedial Action
Plan for the Ascon Landfill and/or for activities resulting from the California Energy
Commission’s approval of the Huntington Beach Energy Project (pursuant to 12-AFC-02),
Poseidon shall submit, for Executive Director review and approval, a Revised Traffic
Management Plan approved by the City of Huntington Beach documenting that Poseidon’s
project, in association with one or both of the above projects, does not result in a decreased
Level of Service on roadways within the coastal zone that provide public access to the
shoreline.
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IV.

FINDINGS AND DECLARATIONS

A. PROJECT BACKGROUND
In 1998, Poseidon first proposed building desalination facilities in Carlsbad and Huntington
Beach. Both facilities were based on co-locating with existing coastal power plants that pulled in
and discharged up to several hundred million gallons per day of seawater to cool their generating
units. Poseidon proposed to re-use that water after it was discharged by the power plant to
produce 50 million gallons per day (mgd) of potable water for distribution to the local and
regional water systems.
At the time, this approach offered several benefits:
o The power plant’s use of the seawater had already killed the marine life drawn into the
intake.
o The higher temperature of the power plant discharge allowed the desalination facility’s
reverse osmosis membranes to operate at higher efficiency.
o The power plant’s much larger discharge volume plant would dilute the approximately 50
mgd of brine discharged from the desalination facility, thereby reducing potential effects
of increased salinity in the marine environment.
o The desalination facility would use existing intake and outfall structures instead of having
to construct new structures.
Starting in 2002, the City of Huntington Beach conducted a CEQA review for the proposed
facility, but in December 2003 declined to certify the project’s Final Environmental Impact
Report (EIR), citing the document’s inadequate review of a number of issues. Poseidon then reapplied to the City with a slightly modified proposal. In September 2005, the City certified a
Recirculated EIR and in February 2006 approved a CDP. That CDP was appealed to the
Commission, which, in April 2006, found Substantial Issue existed with respect to LCP policies
related to protection of marine life and water quality, protection of environmentally sensitive
habitat areas, energy use and development, and adequate public services. 1
In May 2006, Poseidon submitted a CDP application for the portion of its project within the
Commission’s retained jurisdiction (i.e., project components seaward of the mean high tide line).
Staff deemed that application incomplete, and requested, among other items, a site-specific
offshore geotechnical investigation to assess under Coastal Act policy requirements which
seawater intake design would minimize entrainment impacts and be the least environmentally
damaging feasible alternative.
In 2005, the State Water Resources Control Board started developing a policy to reduce the
adverse effects of power plant once-through cooling systems. At their peak, the state’s coastal
power plants pulled in more than 16 billion gallons per day of seawater, killing billions of fish,
fish eggs, and larvae each year. After convening several expert review panels and holding a
1

Appellants were Residents For Responsible Desalination, Surfrider Foundation, and Commissioners Reilly and
Shallenberger.
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number of public workshops and interagency reviews that included Commission staff, the Board
in May 2010 adopted a policy that required the phase-out of once-through-cooling systems at
most of the state’s coastal power plants.
While developing its once-through cooling policy, the State Board also recognized the potential
that desalination could cause the same types of adverse marine life effects as seawater cooling
systems. Starting in 2007, the Board convened expert panels and held a number of public
workshops to develop a policy meant to ensure desalination facilities would avoid and reduce
those effects. Commission staff participated in the workshops and in an interagency workgroup
convened to assist the Board’s policy development. The Board expects to publish the draft
policy in November 2013, with adoption anticipated in early 2014. That policy is expected to
apply specific requirements to desalination intakes and outfalls for minimizing potential adverse
effects on water quality and marine life.
In 2009, Poseidon submitted to the City a proposed re-configuration of its project components on
the power plant site, which required the City to conduct additional CEQA review. In September
2010, the City certified a Supplemental EIR (SEIR) and issued a new CDP, which was appealed
to the Commission (see Appendix C – City of Huntington Beach CDP #10-014). 2 In November
2010, the Commission found Substantial Issue existed with respect to the same LCP issue areas
as in the 2006 appeal, along with additional LCP policies related to protection of marine life,
water quality, and wetlands, the facility’s land use designation, public recreation, protection
against seismic events and liquefaction, growth-inducement, and whether the project met the
LCP’s requirement for mitigation to the maximum extent feasible (see Appendix D –
Commission’s Final Adopted Findings on Substantial Issue).
In April 2011, Poseidon submitted a request to amend its CDP application to the Commission to
reflect the modified version of the project approved by the City. Staff again deemed Poseidon’s
application incomplete largely due to the same information gaps identified in staff’s initial 2006
incomplete letter. Incomplete information included site-specific offshore geotechnical
information needed to determine the feasibility of less environmentally damaging intake
alternatives, and Poseidon’s proof of legal interest in several aspects of its proposed project.
In June 2012, the Huntington Beach power plant owner, AES Corporation, in response to the
State Board’s policy to phase out once-through cooling systems, submitted its Application For
Certification to the California Energy Commission to start the process of converting the power
plant to a dry-cooling system that would not rely on ocean water for cooling. The Board’s policy
includes a compliance date of 2020 for the Huntington Beach power plant, and AES expects to
end its use of seawater by 2018. This means that Poseidon’s proposal to use the power plant’s
existing intake and outfall must be evaluated under the City’s LCP and Coastal Act as a “stand
alone” facility.

2

Appellants were Orange County Coastkeeper, Surfrider Foundation, Residents For Responsible Desalination, and
Commissioners Wan and Mirkarimi.
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Although Poseidon has several times submitted information to address staff’s request for onsite
geophysical and hydrogeologic data needed to assess the feasibility of alternatives to the use of
the soon-to-be-retired power plant intake, most of the information Poseidon submitted was from
other locations and not applicable to the project site. In a number of letters, starting with its first
“Notice of Incomplete Application” letter in June 2006, Commission staff informed Poseidon
that it needed to provide site-specific geotechnical data, including data similar to that collected
from offshore investigations and studies conducted by other California desalination proponents. 3
Nonetheless, Poseidon stated, most recently in its May 9, 2013 letter responding to staff’s
information requests, that it believed it has satisfied all those requests.
In June 2013, Commission staff discussed with Poseidon two options available to address the
incomplete application. Poseidon could request a “completeness” hearing pursuant to Section
13056 of the Commission’s regulations, in which the Commission would determine whether the
application was complete, or the Executive Director could agree to file the application as
complete, notwithstanding staff’s view that more information was needed, and that staff would
develop a staff recommendation based on the available information and would note in its
recommendation where information was missing. Poseidon chose the latter option, and in July
2013, staff filed the application and began preparing a staff recommendation.
In August 2013, Poseidon informed Commission staff that it would conduct a geophysical survey
offshore of Huntington Beach, which it expected would provide part of the information staff had
requested. On October 2, 2013, Poseidon submitted a partial report of the data collected.
Commission staff then requested the full survey data and some additional analyses of that data.
On October 18, 22, and 23, 2013, Poseidon provided the full survey data and additional
information, but not the analyses Commission staff requested.

B. PROJECT DESCRIPTION
Poseidon proposes to construct and operate a seawater desalination facility, water storage
reservoir, and water delivery pipeline that would produce and deliver up to 50 million gallons per
day (mgd) of potable water to nearby areas of Orange County (see Exhibit 1 – Area Map). The
desalination facility and water storage reservoir would be located on about 13 acres of the
approximately 58-acre site of the Huntington Beach Generating Station, a power plant owned
and operated by AES Corporation (see Exhibit 2 – Site Plan). The water delivery pipeline
would run from the project site to one or two possible points of connection to the regional water
distribution system (see Exhibit 3 – Possible Water Delivery Pipeline Routes).
Onshore components of the desalination facility and water storage reservoir would be located on
parts of the power plant site currently occupied by three fuel oil storage tanks formerly used by
the power plant. Poseidon proposes to use the power plant’s existing intake and outfall pipelines
to draw in and discharge seawater.

3

See, for example, staff’s “Notice of Incomplete Application” letters of June 20, 2006 and March 30, 2007 for
Poseidon’s initial CDP application, and similar letters of May 20, 2011 and March 20, 2012 for Poseidon’s amended
CDP application.
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The main project components include the following:
o Remove Existing Structures: Poseidon would first remove the storage tanks formerly
used by the power plant and associated structures, which would allow it to conduct the
sampling and testing needed to fully characterize the contaminants known and suspected
to exist in the site’s soil and groundwater.
o Soil Remediation: Based on limited sampling at the site, there are known and expected
soil and groundwater contaminants that Poseidon will need to remediate. Although
sampling has not yet been conducted beneath the storage tanks, which cover a substantial
area of the project footprint, Poseidon proposes to implement a Remedial Action Plan
(RAP) that includes excavation and removal of up to about 18,000 cubic yards of soil (a
worst-case estimate) containing petroleum and possibly other contaminants.
o Desalination Facility: The onshore facility would include an administration building, a
reverse osmosis building, a pretreatment structure, a solids handling building, various
chemical storage tanks and electrical equipment, pump stations, and other infrastructure
needed to support the desalination process. The facility would contain 14 separate
reverse osmosis membrane units. Each modular unit would produce about 4 mgd, with
one kept in standby mode. Offshore components of the proposed facility include use of
the power plant’s existing intake and outfall pipes that extend beneath the beach and
seafloor until they emerge into the water column about 1500 feet offshore.
o City Reservoir: The project includes a large water storage tank to be constructed by
Poseidon and then turned over to the City for use as a reservoir in the City’s water
system. The tank would be about 250 feet in diameter by about 30 feet high and would
hold approximately 10 million gallons of water. It would be located on the power plant
site adjacent to the desalination facility.
o Water Delivery Pipeline: The project includes construction and operation of a water
delivery pipeline between the facility and the regional water distribution system. The
pipeline would be up to 54 inches in diameter and would be pressurized to deliver water
from the facility, which is close to sea level, to points inland and at higher elevations.
Water would be delivered along just one of several alternative routes – either to the east,
to a connection point with the OC-44 water pipeline in the City of Costa Mesa, or to the
north, to a connection point in northern Huntington Beach.
Poseidon proposes an operating life of 30 years after the commencement of commercial
operations.

C. OTHER APPROVALS
City of Huntington Beach
On September 20, 2010, the City, acting as lead agency under the California Environmental
Quality Act (CEQA), certified a Supplemental Environmental Impact Report (SEIR) for the
proposed project and issued a coastal development permit (CDP) for those portions of the
proposed development within the City’s coastal zone jurisdiction. Poseidon may need additional
approvals from the City, including the following:
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Agreements and Easements for Water Delivery Pipeline
The proposed project and its water delivery pipeline is subject to an October 2010 Franchise
Agreement between Poseidon and the City of Huntington Beach. That Agreement allows
Poseidon to construct and operate a single water delivery pipeline about four miles long along
one of several primary or alternative routes within the City. Poseidon will also need several
additional approvals for its pipelines. Poseidon’s more recent proposal to construct two separate
pipelines may require a modified Agreement with the City and a new Conditional Use Permit.
The project SEIR states that, depending on the final route selected, the pipeline would be
constructed within several different rights-of-way and easements, and Poseidon has not yet
secured authority to develop within these areas. For example, Poseidon has not yet obtained the
approval to construct or operate within a Southern California Edison easement. 4 In addition, and
as discussed later in these Findings, pipeline construction may require additional landowner
approvals if upcoming geotechnical investigations along the route identify conditions that will
require more extensive construction-related measures, such as wider trenches or larger staging
areas. The project may later require a CDP amendment if Poseidon is unable to obtain the
necessary approvals or has to change or widen its pipeline alignment within the coastal zone.
Owner Participation Agreement
The City previously approved an Owner Participation Agreement (OPA) with Poseidon, but
Condition #4.b.2 of the City’s CDP states that the OPA will need to be amended prior to
issuance of the City’s building permits.
Water Purchase Agreement
The City has required that Poseidon enter into a water purchase agreement that provides up to
about three million gallons per day (mgd) of water at a discount to the cost of water the City
purchases from the Metropolitan Water District and allows the City to purchase up to an
additional four mgd during declared water emergencies.
City of Costa Mesa
Poseidon has proposed several possible pipeline routes through the City of Costa Mesa, but has
not yet selected a final route. One of those routes is partially within the coastal zone in Costa
Mesa and within the Commission’s retained jurisdiction (the City does not have a certified LCP).
The project before the Commission in this matter does not include the rest of the pipeline
through the City of Costa Mesa.
The SEIR states that Poseidon will need encroachment permits and construction approvals from
the City of Costa Mesa. Costa Mesa has confirmed that Poseidon would be required to obtain
City permits and that the City may direct its staff to develop a Franchise Agreement with
Poseidon for its proposed use of City property. 5 Additionally, the part of the proposed pipeline
4

See the July 17, 2013 Orange County Water District Water Issues Committee Meeting Packet, which states that
part of Poseidon’s main proposed water delivery pipeline route is within a Southern California Edison easement for
which previous pipeline-related agreements have apparently expired.

5

See, for example, the City of Costa Mesa’s November 1, 2005 City Council Adopted Findings regarding
Poseidon’s proposed pipeline route through the City, which state, in relevant part (at page 4), “[t]he City Attorney
has also confirmed that the City could require a franchise agreement for the construction and maintenance of this
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route within the coastal zone in the City – i.e., the Hamilton/Victoria Street bridge crossing at the
Santa Ana River – is outside the Water District boundary, so Poseidon will need to obtain a City
permit for projects within the District’s rights-of-way. The SEIR also states that Poseidon would
need approval to use other properties along the selected pipeline route within the City, including
the Orange County Fair and Exposition Center, Fairview Park, the Costa Mesa County Club, and
the Fairview Developmental Center, depending on the final pipeline alignment.
Regional Water Quality Control Board (RWQCB)
The project will be subject to a Waste Discharge Requirements / National Pollutant Discharge
Elimination System (WDR/NPDES) permit from the RWQCB. In December 2011, the RWQCB
issued a permit allowing Poseidon to operate when the power plant is using its once-through
cooling system or during short-term and temporary shutdowns of that cooling system. The
permit requires Poseidon to apply for a stand-alone operation when the power plant permanently
shuts down its cooling system.
State Lands Commission
In August 2006, AES obtained a lease from the State Lands Commission (SLC) for continued
use of the power plant’s once-through cooling system on state tidelands. In October 2010, the
SLC modified that lease to include Poseidon as a co-lessee and allows joint operations by
Poseidon and AES. The lease requires AES to apply to the SLC with a request to assign its lease
obligations to Poseidon if AES proposes to discontinue use of its cooling system, which AES
now plans to do by 2020. 6
California State Parks
AES has a grant of easement from State Parks for those portions of the power plant intake and
outfall that cross beneath Huntington State Beach. State Parks issued a waiver to Poseidon for
use of those structures until AES ends its use of the cooling water system, at which time, State
Parks is expected to require Poseidon to obtain its own grant of easement.
Department of Public Health (DPH)
The project needs to obtain at least two permits from DPH – a Wholesale Drinking Water Permit
(preliminary approval granted in August 2002), and an Administrative Change to Retail
Agencies’ Drinking Water Permit, which allows the project’s water to be used by local and
regional water districts.

pipeline in the City right-of-way and on City property”, and “…the project applicant will be required to obtain
permits from the City of Costa Mesa prior to proceeding with any pipeline construction within the City limits.”
6

As described in the lease, “AES shall notify Lessor in writing prior to discontinuing its use of the Lease Premises
in connection with the production of electricity using Once-Through-Cooling (OTC). Upon receipt of notification by
Lessor, AES may apply to Lessor for approval of an assignment of its obligations under the Lease to Poseidon
Resources. In considering AES application for approval of an assignment, Lessor will take into account Poseidon
Resources’ past performance and the likelihood that Poseidon Resources could and would carry out all obligations
under the Lease as sole lessee. In the event that Lessor finds that there is a substantial probability that Poseidon
Resources would not or could not carry out all such obligations, then Lessor may disapprove the assignment, in
which case, at AES’s option, the Lease would terminate or AES would remain as Co-Lessee.”
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Water District approvals
Several water districts have expressed interest in purchasing water from Poseidon, though none
have approved Water Purchase Agreements. Most would have to change their operations or
modify their infrastructure to take delivery from Poseidon. A recent evaluation notes that local
water districts would likely have to “upsize” their existing connections, add booster pump
stations, and conduct detailed modeling to accept water from Poseidon’s project; however, the
specific types and costs of these upgrades remain unknown, as none of the water districts have
completed the necessary analyses or agreed to purchase a particular amount of Poseidon’s
water. 7
Special Condition 2 requires Poseidon, prior to permit issuance, to submit proof of legal interest
for the properties on which it would construct and operate its onshore facilities, and Special
Condition 3 and Special Condition 4 require, respectively, that Poseidon submit future
approvals from the State Lands Commission and the Department of Parks and Recreation use of
their managed lands for Poseidon’s stand-alone use of intake and outfall structures when the
power plant ends its use of the once-through cooling system.

D. COASTAL COMMISSION JURISDICTION
The proposed project is located within the jurisdiction of both the City of Huntington Beach (the
City) and the Commission, and requires a coastal development permit (CDP) from each. The
landward elements of the project, which include demolition of existing power plant
infrastructure, remediation of the site, and construction and operation of the desalination facility
and its processing equipment, storage tanks, filters, and offices, along with the first mile or so of
the water delivery pipeline and a metering station, are within the City’s CDP jurisdiction but
were appealed and are being considered by the Commission de novo in this action. Elements of
the project subject to the Commission’s retained jurisdiction include construction and operation
of the facility’s seawater intake and outfall in the Pacific Ocean, and the withdrawal of seawater
and the discharge of high-salinity effluent and various chemicals into ocean waters.
In addition, a segment of one of the proposed routes for the water delivery pipeline is within the
coastal zone of the City of Costa Mesa. That segment crosses the Santa Ana River, where
Poseidon proposes to install the pipeline by tunneling under the river. Because the City of Costa
Mesa does not have a certified LUP or LCP, that segment remains within the Commission’s
retained jurisdiction.
The full project is subject to review under the Commission’s federal consistency review
authority, as at least two of Poseidon’s proposed pipeline crossings – beneath the Talbert and
Huntington Beach Flood Control Channels – are within the range of tidal influence and subject
to Corps of Engineers Section 10 permitting. Poseidon has not yet identified its proposed
crossing location of the Santa Ana River, but January 2013 correspondence from the Corps
indicates that the pipeline’s river crossing may also require Corps approval. The Commission’s
review of the subject coastal development permit will constitute its federal consistency review
for the proposed project.
7

See Water Issues Committee of the Orange County Water District, Considering Seawater Desalination Project
Supplies, July 17, 2013.
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Local Government Action
On September 20, 2010, the City approved Coastal Development Permit 10-014, Tentative
Parcel Map No. 10-013, and Conditional Use Permit No. 02-04. The approval included findings
that the project conformed to applicable policies of the LCP, and included a number of
conditions of approval (see Appendix C). Previously, on September 7, 2010, the City certified
the Final Supplemental Environmental Impact Report (SEIR) for the project that included a
number of mitigation measures (see Appendix E – Relevant SEIR Mitigation Measures).
Filing of Appeal with the Coastal Commission
On September 27, 2010, the Coastal Commission received the City’s Notice of Final Action and
associated records to start the 10 working-day appeal period, which ended October 6, 2010.
Timely appeals were filed on October 4th and 5th, 2010. The appeal was assigned file number A5-HNB-10-225. On November 5, 2010, staff published its recommended Findings of Substantial
Issue, and the Commission found that the appeal raised a substantial issue of LCP conformity
regarding protection of marine life, water quality, and wetlands, the facility’s land use
designation, public recreation, protection against seismic events and liquefaction, growthinducement, and whether the project met the LCP’s requirement for mitigation to the maximum
extent feasible (see Appendix D – Commission’s Final Adopted Findings on Substantial Issue).

E. STANDARD OF REVIEW
For the de novo review of the appealed permit application for the portion of the project located
within the City’s permit jurisdiction, the standard of review consists of the policies of the City’s
certified LCP and the public access and public recreation policies of the Coastal Act. For the
portion of the project located in the Commission’s retained jurisdiction, the standard of review
consists of the policies of Chapter 3 of the Coastal Act. The Commission may also refer to the
provisions of the certified LCP for guidance. Although the project spans two jurisdictions and
must be reviewed under two separate CDP applications, the development functions as a single,
inseparable project, and staff recommends that the Commission act on both decisions at one
time. There are separate motions for the portion of the project in the Commission’s appeal
jurisdiction and the Commission’s retained permit jurisdiction. The Commission must vote
separately on each item.

F. MARINE LIFE AND WATER QUALITY
LCP Policy C 6.1.1 states:
“Require that new development include mitigation measures to enhance water quality, if
feasible and at a minimum, prevent the degradation of water quality of groundwater
basins, wetlands, and surface water.”
LCP Policy C 6.1.2 states:
“Marine resources shall be maintained, enhanced, and where feasible, restored. Special
protection shall be given to areas and species of special biological or economic
significance.”
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LCP Policy C 6.1.3 states:
“Uses of the marine environment shall be carried out in a manner that will sustain the
biological productivity of coastal waters and that will maintain healthy populations of all
species of marine organisms adequate for long-term commercial, recreational, scientific,
and educational purposes.”
LCP Policy C 6.1.4 states:
“The biological productivity and the quality of coastal waters, streams, wetlands,
estuaries, and lakes appropriate to maintain organisms and for the protection of human
health shall be maintained and, where feasible, restored.”
LCP Policy C 6.1.19 states:
“Prior to approval of any new or expanded seawater pumping facilities, require the
provision of maximum feasible mitigation measures to minimize damage to marine
organisms due to entrainment in accordance with State and Federal law.”
Coastal Act Section 30230 states:
Marine resources shall be maintained, enhanced, and, where feasible, restored. Special
protection shall be given to areas and species of special biological or economic
significance. Uses of the marine environment shall be carried out in a manner that will
sustain the biological productivity of coastal waters and that will maintain healthy
populations of all species of marine organisms adequate for long-term commercial,
recreational, scientific, and educational purposes.
Coastal Act Section 30231 states:
The biological productivity and the quality of coastal waters, streams, wetlands,
estuaries, and lakes appropriate to maintain optimum populations of marine organisms
and for the protection of human health shall be maintained and, where feasible, restored
through, among other means, minimizing adverse effects of waste water discharges and
entrainment, controlling runoff, preventing depletion of ground water supplies and
substantial interference with surface waterflow, encouraging waste water reclamation,
maintaining natural vegetation buffer areas that protect riparian habitats, and
minimizing alteration of natural streams.
The above LCP and Coastal Act policies generally require that marine life be maintained,
enhanced, and restored, where feasible, that entrainment be minimized to the extent feasible
pursuant to LCP Policy C 6.1.19 and Coastal Act Section 30231, and that the biological
productivity of coastal waters be maintained and restored. They also require that special
protection be provided to areas and species of special biological significance.
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The project as proposed would cause three main types of significant adverse effects to marine
life and water quality: intake-related effects, discharge-related effects and construction-related
effects, each of which is considered in detail below.
Intake Effects
The project’s largest and most significant adverse effect on marine life would result from its
proposed use of an open intake. Poseidon’s initial proposal, from 1998, was to use cooling water
discharged from the power plant’s existing open water intake. The advantages of that proposal
have largely disappeared because of the SWRCB’s requirement that cooling water use be phased
out and because of the power plant’s plan to retire the use of cooling water through that intake by
2020. Additionally, more recent studies, technology, and intake designs have resulted in feasible
and less environmentally damaging alternatives to Poseidon’s proposal.
Entrainment Effects
Over the past several years, studies by California agencies have shown that entrainment caused
by the state’s coastal power plants collectively resulted in losses of about 50 billion larval fish
annually and about 30 billion crabs and other invertebrates. These organisms are drawn in from
coastal waters along several hundred miles of the state’s shoreline, and represent a significant
loss of ocean and estuarine productivity. 8
In response to these effects, California has taken several actions to eliminate or reduce these
adverse entrainment effects. In 2006, the Ocean Protection Council adopted a resolution calling
for reduction of these effects and for research and interagency coordination regarding feasible
alternative cooling methods that avoid and reduce entrainment. Concurrently, the State Water
Resources Control Board started work on a policy to retire most of the once-through cooling
systems in California, which it adopted in 2010. That policy requires the Huntington Beach
plant to end its use of once-through cooling by 2020. The Commission has also recognized the
severity of entrainment effects. In its review of both desalination facilities and coastal power
plants, it has acknowledged the significant adverse effects of these open intake systems and
required the use of alternative intakes or substantial compensatory mitigation. 9
Determining the type and extent of a particular intake’s entrainment effects requires a sitespecific entrainment study. These studies involve collecting water samples from offshore areas
near the intake, determining the extent of the intake’s source water area, which is the area from
which individuals of different species can be entrained, and determining the proportion of
individuals within the source water area that are actually entrained. Each entrained species has a
8

See, for example, California Energy Commission, Issues and Environmental Impacts Associated with Oncethrough Cooling at California’s Coastal Power Plants, CEC-700-2005-013, June 2005; Steinbeck, John, John
Hedgepeth, Peter Raimondi, Gregor Cailliet, David Mayer, Assessing Power Plant Cooling Water Intake System
Entrainment Impacts, CEC 700-2007-010, California Energy Commission, October 2007; State Water Resources
Control Board and California Environmental Protection Agency, Water Quality Control Policy on the Use of
Coastal and Estuarine Waters For Power Plant Cooling, March 2008.
9

See, for example, the Commission’s Adopted Findings regarding Energy Commission proceedings for repowering
of the Morro Bay Power Plant (00-AFC-12), the El Segundo Generating Station (00-AFC-14), and Poseidon’s
desalination facility in Carlsbad (CDP E-06-013).
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different source water area, based on the area’s current speeds and the age at which individuals
of each species can swim away from the pull of an intake. For some intakes and species, the
source water area can include dozens of miles of nearshore waters.
Entrainment losses are commonly measured as “Area of Production Foregone” (APF), which
represents the area of habitat needed to produce the individuals of each species that are lost due
to entrainment. The APF is based on the extent of habitat in which entrainable larvae are subject
to being pulled in to the intake (the “source water population”) multiplied by the percentage of
larvae from that area actually pulled in. For example, if the source water area for a particular
species covers 10,000 acres and the intake pulls in 1% of the larvae within that area, the Area of
Production Foregone for that species would be 10,000 acres X 0.01 = 100 acres. For some
species, the APF is sometimes further refined by identifying particular habitat types within the
source water area – for example, the APF for a species that lives only on rocky reef habitat can
be based on the total area of rocky reef habitat within the overall source water area.
Importantly, the losses identified in these studies represent only those species that can be
identified and that are most numerous in the collected samples. They are also limited to
“meroplankton”, which are organisms such as fish and shellfish that grow out of the planktonic
stage to larger adult stages. Entrainment losses calculated in these studies do not include
“holoplankton”, which are species that remain at the planktonic stage during their entire life
cycle. Although not represented in the studies, entrained holoplankton are a significant part of
the nearshore food web and a significant source of productivity in California’s coastal waters.
Poseidon did not conduct its own entrainment study, but is instead relying on the entrainment
study conducted by AES as part of its 2002 California Energy Commission re-licensing review
of the Huntington Beach power plant. 10 The Commission concurs with Poseidon that this study
is applicable to Poseidon’s proposed use of the intake. Results of that study show Poseidon’s
proposed 127 mgd intake volume would result in annual entrainment of about 80 million
individuals of 11 different fish and invertebrate species, including several with commercial or
recreational value, such as California halibut. As noted above, these represent only the most
common of the more than 50 species identified in the samples.
The source water areas of species entrained in this intake extend up to about 100 miles of the
shoreline. The Areas of Production Foregone calculated for the sampled species range from
about seven acres to about 350 acres, with an average of about 110 acres. For example, the APF
for queenfish, with a source water extending along about 53 miles of shoreline, is about 164
acres, while the source water distance and APF for the California halibut are 19 miles and 23.7
acres, respectively. The various source water areas encompass at least nine State Marine
Conservation Areas (SMCAs) or State Marine Reserves (SMRs) established pursuant to
California’s Marine Life Protection Act Initiative – those within 50 miles upcoast or downcoast
of the intake include Bolsa Bay SMCA, Bolsa Chica Basin SMCA (“no take”), Upper Newport
Bay SMCA, Crystal Cove SMCA, Laguna Beach SMR, Laguna Beach SMCA (“no take”), and
Dana Point SMCA (see Exhibit 5 – Nearby Marine Protected Areas). California established
10

MBC Applied Environmental Services, and Tenera Environmental, AES Huntington Beach L.L.C. Generating
Station Entrainment and Impingement Study – Final Report, April 2005.
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these Marine Protected Areas (MPAs) to identify specific areas within the state’s coastal waters
that would function as a network to support unique assemblages of diverse species and habitats.
Integral to this network function is the idea that MPAs would act as a series of “stepping stones,”
allowing organisms originating in one MPA to drift with the currents and settle in the next
protected area.
The project’s currently expected level of entrainment effects are expected to increase in relative
severity as global climate change intensifies and creates its own adverse effects on marine life.
Warming seas are expected to change existing habitats and are likely to bring in new species that
create additional population pressures on the existing species along Southern California. Ocean
acidification, which is another consequence of global climate change, is creating its own adverse
effects on the marine ecosystem. While the effects of acidification have been focused primarily
on the threats to mollusks (i.e., decreasing pH levels in ocean water make it more difficult for
clams, oysters, etc., to form shells), a recent study suggests that larval fish may be even more
sensitive to acidification. 11 Thus, any measures that would avoid or reduce entrainment losses
would provide even greater mitigation value under future expected conditions.
Impingement Effects
Poseidon’s proposed use of the power plant intake would also result in continued impingement
of marine life. Although the power plant’s use of the intake has generally resulted in a relatively
low rate of impingement compared to some other coastal power plants, Poseidon’s proposed use
of the intake would continue and increase that avoidable adverse effect. Poseidon’s proposed
intake volumes would also be inconsistent with state and federal guidance regarding the
maximum allowable intake water velocities to ensure de minimis rates of impingement.
An intake’s impingement rate is primarily a function of water velocity. The federal Clean Water
Act establishes a maximum velocity of 0.5 feet per second as the required Best Available
Technology for once-through cooling water intakes. This is the velocity generally considered to
be a speed below which most fish can swim to avoid being impinged. Intakes that operate at or
below this velocity are generally considered to cause no more than de minimis levels of
impingement. The State Water Board has adopted the 0.5 fps maximum speed as part of its
Once-Through Cooling Policy amendment to the state’s Ocean Plan, and is considering adopting
it as part of the proposed Desalination Policy amendment to the Plan, due out in November 2013.
The Commission has independently required that intake velocities not exceed 0.5 fps, most
recently in its approval of Poseidon’s Carlsbad desalination facility (CDP #E-06-013).
During Commission staff’s review of Poseidon’s CDP application, staff asked Poseidon to
identify its expected intake velocities. Poseidon responded in a February 17, 2012 letter that the
0.5 fps maximum rate applies only to once-through-cooled facilities, that it isn’t required by the
State Water Code, and that it is premature to determine intake velocities. Poseidon has also
stated in its 2010 assessment that its expected impingement rate is less than a pound of fish per
day, which it believes should be considered de minimis. 12 As noted above, however, the State
11

See Wittmann, Astrid, and Hans-O Portner, Sensitivities of extant animal taxa to ocean acidification, Nature
Journal of Climate Change, 2013.
12

See Poseidon’s evaluation in SEIR, Appendix M – Intake Effects Assessment.
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Board is considering adopting the maximum 0.5 fps rate as part of its draft Desalination Policy,
which would apply to Poseidon’s proposed project. And, in determining mitigation measures to
ensure consistency with Coastal Act requirements to maintain and enhance coastal resources, the
Commission required the 0.5 fps maximum velocity as a condition of Poseidon’s Carlsbad
facility. 13 Determining intake velocity is also a significant consideration in the overall design of
a facility, as it is relevant to sizing intakes, pumps, and other equipment, and can determine what
mitigation measures might be installed as part of the facility – e.g., fish screens or return systems
similar to those used elsewhere at facilities with higher velocities. Additionally, as described
below, Poseidon’s impingement rate would likely be higher than that described in its abovereferenced assessment.
To identify expected velocities, Commission staff relied on data provided by AES and
determined, based on the intake dimensions, that Poseidon’s proposed average 127 mgd seawater
withdrawals would result in intake velocities greater than 0.5 fps. Depending on where they are
measured, velocities would range from just over 0.7 fps to about 1.36 fps, or more than twice the
acceptable rate. 14 For Poseidon’s water withdrawals to be no greater than 0.5 fps, its maximum
rate of withdrawal would need to be approximately 87 mgd at the intake opening and about 50
mgd within the intake pipe. In addition, and as described below, with marine biofouling
expected to reduce the effective inside diameter of the intake, the velocities associated with
pulling in a particular amount of water would increase, thereby further increasing the expected
velocities to rates further above those considered to cause no more than de minimis impingement
levels. The power plant’s NPDES permit reports already show higher impingement rates than
Poseidon described. In 2011, for example, the plant’s average water use was about 98 mgd and
its monthly sampling reports showed that impingement rates varied widely, with its one sampling
day per month totals ranging from about two to over 900 pounds per day, for an average of about
160 pounds per day of sampling. These totals included an average of more than 11 pounds of
fish per sampling day, with over 130 pounds of other marine life in the form of algae and shells
as well as marine debris, which is greater than 0.5 fps and greater than a de minimis impingement
rate.

13

The expected velocity is of particular interest, not only because of the State Board’s and Commission’s previous
regulatory reliance on the 0.5 fps maximum velocity, but because it was the topic of a permit revocation hearing for
Poseidon’s Carlsbad facility (see No. R-E-06-013, December 10, 2009). In that hearing, the Commission acted on a
revocation request contending that Poseidon had provided intentionally misleading information about its intake
velocity that resulted in undermitigation of the facility’s adverse effects. The Commission determined that there was
confusion about where Poseidon had measured its expected velocity, but did not revoke the permit. Following that
hearing, however, the San Diego Regional Water Quality Control Board included additional mitigation requirements
on Poseidon’s NPDES permit to reflect the increased impingement expected from the higher identified velocities.
14

Intake dimensions as identified in the above-referenced 2005 AES entrainment study, are a 21-foot by 16-foot
oval intake opening, with an average diameter of 18.5 feet, and a 14-foot diameter intake pipe. The facility’s
proposed average flow rate of 126.7 mgd would result in a 0.73 foot-per-second (fps) velocity at the opening, which
is about 40% higher than the 0.5 fps maximum allowable velocity for de minimis impingement impacts. Within the
intake, velocities would be about 1.28 fps. At the facility’s 135 mgd maximum flow rate, those velocities would be
about 0.78 and 1.36 fps, respectively.
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Poseidon’s proposed stand-alone use of the existing intake involves two additional concerns that
it has not yet addressed – treating marine biofouling and assessing structural stability – that could
result in additional adverse effects, as described below:
Marine “Biofouling
A number of studies identify the type of cooling water intake structures used in Huntington
Beach as providing ideal conditions for many forms of marine life – the structures provide large
amounts of substrate on which organisms can attach and grow, the continuous flow of water
through the intake provides a constant stream of food and dissolved oxygen and also removes the
organisms’ waste products, and the reduced light inside the structure precludes or limits the
growth of algae on the attached organisms – with the result being a much higher growth rate for
marine life within the structure than on the outside and higher growth rates inside open intakes
compared with subsurface intakes. 15
To address this issue currently, every six to eight weeks the power plant re-directs its heated
discharge water for several hours through the intake instead of the outfall, creating temperatures
inside that are high enough to kill the organisms attached to the intake’s interior. Without these
treatments, which will end by 2020 with the power plant’s retirement of its once-through cooling
system, the rate of marine life growth would soon either severely reduce or completely block the
intake and its water flow. The increased number of organisms in the pipe would also result in
higher concentrations of ammonia and other waste products that would have to be removed as
part of the desalination facility’s treatment processes. This problem has already been reported at
coastal power plant intakes where flows continue but heat treatments are no longer available.
With the loss of heat treatments, Poseidon would need to develop an alternative method to keep
the intake clear. Methods used elsewhere to clear intake structures include mechanical – i.e.,
scouring the inside of the structure using balls made of different materials, or using “pigs”,
which are lozenge-shaped cylinders that are sized just slightly smaller than the intake and run
through it to remove marine growth; chemical – which involves using high doses of chlorine,
copper, bromine, ozone, or other compounds to kill marine life; or painting the interior of the
structure with antifouling paint containing biocides, which is an alternative form of chemical
treatment. Facilities that construct new intakes generally include one or more of these methods
in their design or in their operations. Depending on the method selected, this could result in
additional adverse effects on marine life.

15

See, for example, Rajagopal and Jenner, Biofouling in Cooling Water Intake Systems: Ecological Aspects, in
Operational and Environmental Consequences of Large Industrial Cooling Water Systems, Springer, 2012; Kasama,
Hiroko, Tackling the Biofouling Challenge, from Global Water Intelligence, Volume 12, Issue 4, April 2011; and
Saeed, Mohamed, G.F. Al-Otaibi, G. Ozair, and A.T. Jamaluddin, Biofouling Potential in Open Sea and Adjacent
Beach Well Systems, from Desalination & Water Reuse, Volume 15/1, 2005; Satpathy, K.K., A.K. Mohanty, Gouri
Sahu, S. Biswas, M.V.R. Prasad, and M. Slvanayagam, Biofouling and its control in seawater cooled power plant
cooling water system – a review, in Nuclear Power, Pavel Tsvetkov (ed.), Intech Open Publishing, August 2010;
and Knox-Holmes, B., A. Hassan, E. Williams, and I. Al-Tisan, Fouling Prevention in Desalination Plants,
presentation at Second Gulf Water Conference, Bahrain, 1994.
.
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Given the size of the Huntington Beach intake structure – about 14 feet in diameter and 1,500
feet long – these alternatives either do not appear feasible or would cause additional adverse
effects that have not been addressed. For example, the mechanical cleaning balls noted above
are used to clear only small diameter structures, such as the condenser tubes within a power plant
that are no more than a few inches in diameter. “Pigs” are used for larger diameter pipes, though
generally for those no more than two or three feet in diameter. Using chemical methods at
Huntington Beach would require substantial “dosing” to be effective in an intake of this size –
the intake holds about 1.8 million gallons of seawater, which would require a substantial amount
of chemicals to treat. In addition, the intake would likely require a significant retrofit of the
structure – for example, to install chemical feedlines, to add structures at the opening to contain
the water volume being dosed, etc. These methods may also result in water quality discharges
that exceed the state’s water quality standards and the facility’s NPDES permit requirements and
could reduce the efficiency of the facility’s pre-treatment system. The antifouling paint approach
is used on new structures, and would be difficult, if not entirely infeasible, on an existing
structure of this size.
Structural Stability
As noted above in Section IV.I – Geologic Hazards, the project area is subject to relatively
severe seismic hazards from onshore and offshore fault structures. The area’s seismic
characteristics raises concerns about the overall stability and reliability of the existing intake
structure, which was built about fifty years ago and not necessarily designed or constructed with
techniques now used to resist the currently expected levels of seismic forces in the area.
If the proposed intake were otherwise consistent with Coastal Act and LCP policies, the
Commission could address this issue by ensuring that Special Condition 18 applied to the
existing structure – that is, having a structural engineer certify that the existing structure will be
stable in the face of the area’s identified geologic hazards – and that any needed modifications to
the intake structure were also consistent with that requirement.
Conclusion
Coastal Act Sections 30230 and 30231 require that the productivity of coastal waters be
maintained and enhanced, and that adverse entrainment effects be minimized to the extent
feasible. LCP Policies C 6.1.2, 6.1.3, and 6.1.4 similarly require that productivity be maintained
and LCP Policy C6.1.19 requires the City to include maximum feasible mitigation measures to
minimize entrainment from seawater pumping. These are similar to requirements of the state’s
water code, at Section 13142.5(b) of the Porter-Cologne Act, which requires a project proponent
to “use the best available site, design, technology, and mitigation measures feasible … to
minimize the intake and mortality of all forms of marine life.”
As currently proposed, Poseidon’s design and proposed use of the intake would maximize
entrainment – that is, it would use, without modification, an unscreened open intake located in
shallow nearshore waters that would pull in more than 80 million organisms each year. That
intake was sited several decades ago before the severity of its adverse entrainment effects was
understood. Poseidon also proposes to draw in more seawater than needed for water production
in order to partially dilute its brine discharge, which increases its adverse entrainment effects.
Poseidon’s use of the intake would also increase the impingement rate to greater than de minimis
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levels. Absent Poseidon’s project, these adverse effects would end by 2020 with the power
plant’s planned cooling water system shutdown. With Poseidon’s proposed continued use of the
intake only for desalination (rather than using the by-product of the power plant cooling water),
these significant adverse marine life entrainment and impingement effects would continue for an
additional 30 years, and would potentially be increased by the use of as-of-yet unknown
alternative methods of treating biofouling. However, these adverse effects can be avoided and
minimized by selecting a feasible and less damaging alternative intake design, as described
below. 16
Intake Alternatives Analysis
In implementing the Coastal Act and LCP and selecting feasible and less environmentally
damaging alternatives, the Commission is guided by the mitigation sequencing identified in
CEQA, which requires feasible mitigation measures be considered in the following order: 17
Those that would entirely avoid the impact;
Those that would minimize impacts by limiting the proposed action;
Those that would rectify the impact by repairing or restoring the affected environment;
Those that would reduce or eliminate the impact over time through preservation and
maintenance; and,
o Those that compensate for the impact by replacing or providing substitute resources or
environments.
o
o
o
o

For seawater intakes, meeting the first step of the mitigation sequence – avoiding the impact – is
most often done by using any of several subsurface intake designs and selecting a site where
subsurface intakes can feasibly be built and operated to provide the amount of seawater or
brackish water needed, as is being done at several locations along the California coast (see
examples below). Where these designs are infeasible, meeting the second step – limiting the
impacts – can be accomplished in a number of ways, including siting the intake at a location with
lower concentrations of entrainable organisms, drawing less water into the intake, and/or placing
any of several types of screens over the intake to reduce entrainment. When these methods are
infeasible or do not fully mitigate for entrainment, compensatory mitigation is required to make
up for the loss of marine life and productivity resulting from entrainment and impingement. All
seawater desalination facilities being proposed along the California coast, except Poseidon’s, are
proposing to use either subsurface intakes or screened intakes or proposing to site their intakes at
locations that would reduce the number of entrained organisms.

16

For purposes of identifying feasible mitigation measures for minimizing entrainment, the Commission has
previously defined “minimize” as “to reduce to the smallest possible amount, extent, size, or degree.” See, for
example, the Commission’s Final Adopted Findings for Poseidon’s Carlsbad desalination facility, CDP E-06-013).
17

See Section 15370 of the CEQA Guidelines. CEQA and the Coastal Act have similar definitions of “feasible”
Section 30108 of the Coastal Act defines “feasible” as “capable of being accomplished in a successful manner
within a reasonable period of time, taking into account economic, environmental, social, and technological factors.”
The CEQA definition, at Section 15364 adds “legal” as a factor.
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Subsurface Intakes Generally
Subsurface intakes include any of several designs that draw seawater through an overlying layer
of sand, sediment, or other permeable material. These intake designs require either natural or
artificial substrates that exhibit sufficient permeability to allow a given amount of seawater to be
drawn into an intake system located beneath the seafloor. Where site conditions are appropriate,
a properly-designed subsurface intake will not cause any adverse effects to marine life during
operations, and cause relatively few, if any, adverse effects during construction.
The Commission has approved CDP applications for a number of site-specific geotechnical and
hydrogeologic investigations meant to determine the feasibility (or infeasibility) of different
intake methods, and has relied on the results of those investigations in its eventual review and
approval of desalination facilities. In some cases, study results have shown that one or more
subsurface methods are feasible; in others, results show that site conditions do not allow for a
subsurface intake.
The above-referenced Missimer study described how subsurface intakes are used internationally
for desalination facilities. It emphasized the importance of identifying hydrogeological
conditions at and near a site before starting to design a facility. It recommended conducting an
initial investigation that includes reviewing information about areas available for subsurface
intakes, such as detailed site descriptions, geologic maps, bathymetric maps, historical and
current aerial photographs, and results of available oceanographic investigations. Depending on
the site, follow-up investigations can include:
o Determining site bathymetry and oceanographic conditions – e.g., determine current
speeds, seasonal sediment movement, benthic substrate and habitat, conduct offshore
alluvial basin survey, etc.
o Conducting test borings to construct detailed geologic logs and to collect sediment
samples to determine sediment grain size distribution;
o Constructing one or more monitoring wells to collect samples for water quality chemical
analysis and to conduct pump tests or other methods to determine hydraulic
conductivity. 18
The study further identified several general characteristics that favor the feasibility or indicate
the infeasibility of subsurface intakes. Coastal areas underlain with deposits of sand or gravel or
with relatively stable sandy beaches are good candidates for subsurface intakes, while areas with
high percentages of muds or silt or with rocky shorelines or outcrops are not. Sites where
offshore currents act to maintain subsurface permeability are generally better than sites with little
or no current movement. In many ways, the beach and offshore areas of Huntington Beach
exhibit what appear to be ideal characteristics for subsurface feasibility, as the area consists of
broad, relatively uninterrupted sandy bottom with currents that help maintain seafloor conditions
that are useful for subsurface intakes.
18

See, for example, the investigations identified in Missimer, ibid., and the geotechnical/hydrogeologic
investigations conducted pursuant to CDPs Nos. E-11-013-W (San Diego County Water Authority), E-09-004
(Municipal Water District of Orange County), E-08-020 (West Basin Water District), and E-09-002-W (City of
Santa Cruz).
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Over the past decade, most of the Commission’s approvals for desalination-related projects have
been either to allow these types of geotechnical investigations or to approve facilities that relied
on these site-specific data to select the appropriate intake design. Examples include:
Metropolitan Water District of Orange County (MWDOC): MWDOC conducted a number of
onshore and offshore investigations at Doheny State Beach in Dana Point. Results of those
investigations led to construction of a pilot desalination facility and installation of a slant well
that MWDOC has operated for the past several years. Although early water quality issues
reduced the facility’s operational efficiency, additional geotechnical studies and ongoing
improvements in the facility’s operation have led to a recent determination by the District that it
could construct additional slant wells at the site to pull in up to 30 mgd for a full-scale
desalination facility that would produce water at an estimated $1200 to $1360 per acre-foot. 19
San Diego County Water Authority: The Water Authority conducted investigations along the
shoreline and offshore of the City of Oceanside and the south end of Camp Pendleton. The
investigations included test borings, installation of monitoring wells, pump tests and other
similar efforts to determine the area’s geotechnical and hydrogeologic characteristics. In 2011,
the Water Authority published its preliminary feasibility findings showing that a proposed
reverse osmosis facility similar to Poseidon’s but producing up to 150 mgd could use any of
several feasible subsurface intake designs, including an infiltration gallery or a deep infiltration
gallery, or could use a screened intake design that reduces, but does not eliminate entrainment.
These findings also concluded that a subsurface intake would result in energy savings of about
10% and overall facility cost savings of 13% as compared to a screened open water intake. 20
West Basin Water District: the Commission approved a pilot study for the West Basin Water
District (CDP E-08-020) to compare the entrainment rates of open, screened and sand filter
intakes at the same location, with the small sand filter serving as a proxy for a subsurface intake.
Preliminary results show that the sand filter had almost no entrainment – its rate was less than
0.25% of that caused by the open intake. 21
City of Santa Cruz: the City conducted several investigations to identify potential subsurface
intake sites along about several miles of shoreline near Santa Cruz (see CDP E-09-002-W). The
investigations included conducting seismic reflection surveys, characterizing the thickness and
type of alluvial sediments, taking core samples to evaluate geotechnical properties of those
sediments, and conducting laboratory analyses to determine grain size, hydraulic conductivities,
and other characteristics of the sediments. Those studies concluded that subsurface intake
19

See Muncipal Water District of Orange County, Final Summary Report – Doheny Ocean Desalination Project,
Phase 3 Investigation: Extended Pumping and Pilot Plant Test, Regional Watershed and Groundwater Modeling,
Full Scale Project Conceptual Assessment, September 2013.
20

See San Diego County Water Authority, Camp Pendleton Seawater Desalination Project Feasibility Study,
December 2009.
21

Based on twelve sampling events for each intake, the sand filter entrained a total of 24 larvae and fish eggs, while
the open intake entrained 9,694 larvae and fish eggs.
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options were infeasible. 22 The City then proposed using a screened intake system, based on
concurrent marine life and entrainment studies it had conducted. The City also operated a pilot
facility for several years that tested various intake and desalination methods (see CDP 3-06-034).
City of Sand City: based on geotechnical investigations conducted at a site along the Monterey
Bay shoreline, the City built a full-scale desalination facility that produces up to about 300 acrefeet per year for municipal use (see CDP A-3-SNC-05-010). The facility uses wells for both its
intake and discharge.
Starting in 2006, Commission staff identified information needed to complete Poseidon’s CDP
application and requested Poseidon provide data from geotechnical investigations conducted at
and near its proposed project site that were similar to the investigations conducted for the abovereferenced projects, so that the Commission could adequately analyze the feasibility of a
subsurface intake alternative. The data and studies Poseidon provided were not relevant to the
area offshore of Huntington Beach. These included data and information from the power plant
site, infiltration wells located from one to three miles inland, areas offshore of Dana Point (about
25 miles downcoast), and from sites in other countries. Poseidon contended that these data
showed subsurface intakes were either infeasible offshore of Huntington Beach or that
constructing a subsurface intake offshore would result in even greater marine life impacts than its
proposed use of the existing open water intake.
On October 2, 2013, Poseidon supplemented its submittal by providing partial data and a report
from a geophysical survey it had conducted in August 2013 offshore of its project site. Those
partial survey results did not include all the information staff had identified as needed to fully
evaluate a subsurface intake alternative; nonetheless, the data and information provided suggest
at least one type of subsurface intake design – an infiltration gallery – is feasible and would
result in far fewer marine life effects than Poseidon’s currently proposed intake. The report
identified an approximately 100-foot thick low-permeability layer between the seafloor and the
underlying Talbert Aquifer, which extends under the seafloor from several miles inland and is
subject to seawater intrusion. This relatively impermeable layer would prevent an infiltration
gallery from tapping into the Talbert Aquifer, which would allow the gallery to operate without
exacerbating seawater intrusion into that aquifer and adversely affecting water production from
that aquifer relied on by local water districts.
Staff requested Poseidon provide the full data from its August 2013 survey, the basis for some of
the assumptions used in the October 2013 report, and recommended Poseidon conduct a
sensitivity analysis using the model referenced in that report. That sensitivity analysis would
allow a better determination of potential drawdown effects in the aquifer. On October 18,
Poseidon provided additional data and the basis of some of those assumptions, but declined to
provide the sensitivity analysis.

22

See Santa Cruz Water Department and Soquel Creek Water Department (SCWD2), Proposed SCWD2 Regional
Seawater Desalination Project Draft Environmental Impact Report (SCH# 2010112038), May 2013.
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Issues with Infiltration Gallery Analysis
Infiltration galleries consist of perforated pipes placed a few feet beneath the seafloor under a
layer of permeable sand or other suitable material. They are sized and designed to imperceptibly
pull seawater through the sand into the pipes to be transported to the desalination facility. In
inland areas, these systems are placed along and beneath riverbanks, with the largest galleries
bringing in about 40 mgd. The largest seawater infiltration gallery, used for a desalination
facility in Fukuoka, Japan, is sized to bring in about 27 mgd. 23 This gallery has operated
successfully for about ten years. Similar to a desalination facility’s reverse osmosis units, these
galleries can be built in modules and scaled up to provide additional water.
The project SEIR included Poseidon’s evaluation of several subsurface intake designs, including
an infiltration gallery, and found that they were infeasible. 24 However, the evaluation did not
incorporate relevant site-specific information, used several unsupported assumptions, and did not
assess the full suite of issues needed to be considered in determining intake feasibility. For
example, although the evaluation did not have available relevant site-specific information, it
nonetheless concluded that an 152 mgd infiltration gallery offshore of Huntington Beach would
cover about 75 acres along about 1.5 miles of seafloor, would require 39 separate pipelines to
connect the gallery to the shoreline, would require another 2.5 acres of beachfront for water
collection wells and collector pipelines along the shoreline, and would involve excavating about
363,000 cubic yards of ocean bottom sediments. Exhibit 6 – Poseidon’s Proposed Infiltration
Gallery Design provides a schematic drawing of the gallery Poseidon described in this
evaluation.
Staff cannot determine what data served as the basis for these relatively precise calculations, as
Poseidon has conducted only limited geotechnical investigations. Much more specific studies
would be needed to determine those presumed infiltration gallery dimensions. The suggested
design also includes several components that could be modified to substantially reduce adverse
effects – for example, other infiltration gallery designs use a single pipeline to shore instead of
the 39 separate pipelines Poseidon included in its design. Additionally, Poseidon’s proposed
average intake volume is now less than that it identified in its evaluation – about 127 mgd (with a
maximum of 135 mgd on a short-term basis, pursuant to Poseidon’s NPDES permit
requirements) instead of 152 mgd. As noted elsewhere in these Findings, Poseidon may need to
further reduce its expected maximum intake volume, depending on results of geotechnical
investigations that could reduce the facility footprint (see Section IV.I – Geologic Hazards), the
required wetland setback that will slightly reduce the facility footprint (see Section IV.G –
Wetlands and ESHA), or provisions of the upcoming State Board desalination policy that could
prohibit pumping in additional seawater for dilution (approximately 20 mgd of Poseidon’s
proposed seawater use would fall within this category).

23

See, for example, Bartak, Rico, Thomas Grischek, Kamal Ghodeif, and Chittaranjan Ray, Beach Sand Filtration
as Pre-Treatment for RO Desalination, International Journal of Water Sciences, 2012; and Shimokawa, Akira,
Desalination Plant with Unique Methods in Fukuoka, presentation at International Desalination Intakes and Outfalls
Workshop, National Centre of Excellence in Desalination, Australia, May 2012.
24

See SEIR, Appendices AA and AB, 2010.
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Commission staff, using the data Poseidon used in its evaluation, determined that Poseidon’s
infiltration gallery would be significantly smaller than the one described in that evaluation. The
gallery would also cover much less area of the nearshore coastal environment than that
represented by the approximately 110-acre average annual Area of Production Foregone
resulting from Poseidon’s proposed use of the open intake. Although Poseidon’s evaluation
referred to the design used in the above-referenced Fukuoka gallery, its conclusions were not
consistent with the design of that gallery (see Exhibit 7 – Schematic Drawing of the Fukuoka
Gallery). Poseidon stated that infiltration galleries require a surface loading rate – i.e., the rate
that water is drawn through the gallery surface – of between 0.05 and 0.10 gallons per minute per
square foot (gpm/sq. ft.) of surface area. Applying that range to Poseidon’s 127 mgd intake
volume results in a gallery of between 20 and 41 acres. This is consistent with the Fukuoka
gallery, which draws in 27 mgd from a five-acre gallery. Scaling up the Fukuoka gallery to
Poseidon’s intake volumes of 127 mgd would result in a 23.5-acre gallery, with a surface loading
rate of 0.086 gpm/sq. ft., which is within Poseidon’s identified design range. These results are
also consistent with those for the infiltration gallery described in the above-referenced SDCWA
feasibility study. Using site-specific conditions at that location, the study showed that a 150 mgd
facility (which would have an intake volume of 300 mgd) could be served by a 55-acre
infiltration gallery (see Exhibit 8 – Schematic Drawing of SDCWA Infiltration Gallery). A
gallery that size would essentially have the same surface loading rate as above, 0.086 gpm/sq. ft,
which is approximately one cup of water per minute.
Commission staff also used another method to calculate a preliminary size estimate for
Poseidon’s 127 mgd intake by comparing the intake volume to the expected hydraulic
conductivity of the backfill above the intakes – that is, the rate at which water flows through the
gallery to the perforated collector pipes. Using the standard value for clean sand, which has
hydraulic conductivity on the order of 1x10-2 cm/s, Poseidon’s 127 mgd volume could be served
by a gallery of only 14 acres. Staff believe, however, that the facility should be conservatively
assumed to be closer to the 25-acre size, as that size is more consistent with the above-referenced
Fukuoka and SDCWA designs. With the potential for intake volumes of up to 135 mgd and with
additional geotechnical investigations that may show the need for a slightly larger gallery, a 30acre gallery is likely the maximum size needed.
A gallery of this size could be built as a single unit – such as the one proposed by SDCWA – or
in modules – for instance, four to five galleries of about five acres each (i.e., the same size as the
Fukuoka gallery) – located about 1500 to 2000 feet offshore. They could be connected to the
desalination facility through a single pipeline constructed alongside the power plant intake or
even within that intake. Commission staff notes that, unlike the gallery design Poseidon
presented as the basis for its evaluation, which included 33 separate pipelines to the shoreline,
both the Fukuoka gallery and the 300 mgd SDCWA infiltration gallery design use a single
pipeline between the gallery and the shoreline and have smaller footprints and areas of potential
impact than the one Poseidon described in its evaluation for a 152 mgd facility. These galleries
and intakes could also be built to withstand the area’s seismic forces – for example, the Fukuoka
infiltration gallery withstood a 2005 magnitude 6.6 earthquake in Japan with ground acceleration
of greater than 0.4g, which is similar to seismic forces expected offshore of Huntington Beach.
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Gallery construction would also require excavation, which would result in temporary adverse
effects, including turbidity and seafloor disturbance. Poseidon’s evaluation assumed excavating
to a depth of six feet below the seafloor to construct the gallery; however, the Fukuoka gallery is
constructed to a depth of about 11 feet. Using Poseidon’s estimated six-foot depth, the total
volume of excavation for a 23.5 acre gallery would be about 228,000 cubic yards. Using the
Fukuoka design’s 11-foot depth would result in about 417,000 cubic yards of excavation. With a
gallery of up to 30 acres, excavation would total up to 290,000 and 530,000 cubic yards,
respectively. These volumes would represent the maximum expected excavation, as they assume
that none of the in situ material could be re-used within the gallery footprint. The actual volume
to be excavated or removed and replaced could be substantially smaller if site-specific samples
show that the substrate includes materials with the appropriate range of permeability – e.g., sand
instead of silt – however, Poseidon has not yet conducted the necessary sampling to determine
sediment composition and grain size at the site. Nonetheless, these excavation volumes are
within the range of a number of dredging, beach nourishment, and dredge disposal projects the
Commission has approved over the past several years, and the effects of gallery construction
would be similar – i.e., temporary turbidity, temporary disturbance of sandy bottom habitat, etc. 25
The Commission’s approvals for these projects include the conditions needed to ensure Coastal
Act conformity and to ensure adverse effects are minimized – e.g., reducing turbidity through
use of silt curtains and timing restrictions, requiring monitoring to ensure the extent of effects are
minimized, requiring spill prevention plans, etc.
Poseidon also assumed in its evaluation that all the material excavated would need to be
dewatered and disposed of at an upland landfill or delivered to an ocean disposal site. It noted
that the first option would be impractical because there are no landfills that could accept that
volume of materials and the truck trips needed would result in significant traffic issues and GHG
emissions. The Commission believes this first option, with its accompanying adverse effects, is
entirely unnecessary and unlikely to occur. Regarding the second option, Poseidon noted that
ocean disposal would be impractical only because ocean disposal sites may have regulatory
restrictions. For several reasons, the Commission does not see this as an impractical option –
first, there are no data to suggest that the sand and sediment at the location of the proposed
gallery Poseidon used in its evaluation would not meet applicable restrictions for ocean disposal;
second, there may be other available options for all or part of the sediment, including beach
nourishment; and third, much of the in situ sediment, as noted above, may be acceptable for reuse within the infiltration gallery – however, Poseidon has not yet adequately characterized the
sediment in this area to determine whether use in situ is possible.
Poseidon’s assessment also suggested that infiltration galleries require re-dredging every one to
three years. However, it based this on the experience of a pilot-scale facility built by the Long
Beach Water Department within Long Beach Harbor. That facility experienced reduced
infiltration rates over a fairly short period (about six months) in large part due to its location
within an embayment where low water movement and lack of sweeping currents allowed finer
sediments to build up near the surface of the gallery. The Fukuoka gallery provides a better
example, as it is located in a more dynamic open ocean environment similar to that offshore of
25

See for example, CDP 4-11-069 in Santa Barbara County, CDP 4-02-074 in Santa Barbara and Ventura Counties,
and CD 046-48 in Long Beach Harbor.
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Huntington Beach. After about ten years of operation, the Fukuoka installation has reported
negligible changes to its infiltration capacity without any need for dredging or similar
maintenance. It also continues to provide very high quality source water to its desalination
facility, which results in the need for less pretreatment, and a resulting decrease in chemical use,
pretreatment maintenance, and electricity demand.
Issues with Feasibility Analysis
Poseidon has long contended for a number of reasons that subsurface intakes, in general, are
infeasible for its proposed project. 26 Specifically, it claims that infiltration galleries are
technologically infeasible at this location, that they would not reduce impingement or
entrainment, that gallery construction would cause significantly more adverse coastal resource
impacts than its proposed intake and that it is economically infeasible. As described above, an
infiltration gallery eliminates or greatly reduces impingement and entrainment and that
construction of even an approximately 30-acre infiltration gallery will not cause significant
adverse effects to marine resources. The record before the commission also currently shows that
it appears to be technologically feasible to construct an infiltration gallery, and Poseidon has not
provided the analysis necessary to demonstrate financial infeasibility of this alternative intake
design.
Technological Feasibility: Subsurface intakes are modified versions of vertical water wells that
humans have used for millennia. There are hundreds, if not thousands, of desalination facilities
at inland locations that draw brackish groundwater from subsurface intakes. The nearby Orange
County Water District Advanced Water Purification Plant pulls in more than 70 mgd from
vertical wells for reverse osmosis treatment.
There are also a number of seawater desalination facilities that use subsurface intakes. Poseidon
has defined large facilities as those that produce more than 20 mgd. The above-referenced 2013
Missimer study identifies at least seven seawater desalination facilities worldwide that produce
more than 20 mgd using subsurface intakes and states that the potential yield from some types of
subsurface intakes is essentially “unlimited” if geotechnical conditions are suitable.
Here in California, the above-referenced SDCWA feasibility analysis found that it would be
feasible to construct any of several subsurface intake designs to provide feedwater for a
desalination facility producing up to 150 mgd, which would be three times the size of Poseidon’s
proposed facility. While offshore Huntington Beach likely has different conditions than those
offshore of Camp Pendleton, the 2009 SDCWA evaluation shows that geotechnical
investigations can identify site-specific conditions needed for large-scale facilities. More
recently, MWDOC identified a 30 mgd slant well as a feasible component of a desalination
facility being considered at Dana Point. Subsurface intakes can consist of modular designs,
similar to the modular reverse osmosis membrane units Poseidon proposes to use in its
desalination facility, and therefore can be scaled up to meet demands, as site conditions allow.
Importantly, an infiltration gallery is essentially the same type of filtering system that
desalination facilities using an open intake construct as part of their pretreatment systems to
26

See Poseidon’s response letters to Commission staff’s notices of incomplete CDP application from 2006 to 2013,
as well as Poseidon’s public comments at the Commission’s August 2013 meeting.
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remove marine life and solids in the seawater before it reaches their reverse osmosis membranes.
Poseidon’s Carlsbad facility, for example, will use a sand bed system that filters seawater
through sand and other substrate materials. It is essentially an infiltration gallery built on land at
the end of the intake instead of at the front of the intake pipe.
Thus, Poseidon has failed to demonstrate that an infiltration gallery is technologically infeasible
offshore of Huntington Beach.
Economic Feasibility: Poseidon has contended that the costs of constructing a subsurface intake
would make its project economically infeasible. The SEIR identified expected construction costs
of its described 79-acre infiltration gallery, including purchasing several acres of beachfront land
for pipelines, to be about $200 million, which includes $40 million for land acquisition. If the
size of the gallery were reduced to 30 offshore acres with a single pipeline within the existing
power plant intake lease, as determined by Commission staff using site-specific information
provided by Poseidon, those costs would be substantially reduced, although it is unclear by
exactly how much, as Poseidon has not agreed to analyze the alternative of a 30-acre infiltration
gallery.
If Poseidon were to use the existing intake, it would still need to modify that intake to address
biofouling, as discussed above, and may need to modify the intake to ensure structural stability.
Poseidon has not determined what method of biofouling reduction it would use or what
additional structural changes may be needed, so the Commission is unable to assess this cost of
using the existing intake.
In addition, given the significant adverse impacts of continuing to use the existing intake,
Poseidon would be required to provide mitigation for these impacts. Poseidon’s proposed
mitigation and potential alternatives are described below, but because Poseidon has not yet
proposed mitigation sites or details about methods needed to create the proposed mitigation, it
has not provided Commission staff with an estimate of the cost of the required mitigation for the
marine resource impacts of its proposed project. It has estimated, however, that the mitigation
required for its Carlsbad project will total approximately $30 million. Poseidon’s proposed
Huntington Beach project would pull in less water than the Carlsbad facility (about 127 mgd as
compared to 304 mgd at Carlsbad), but would cause adverse effects to a different mix of species
than will the Carlsbad facility, which does not provide a suitable comparison for the costs of
compensatory mitigation at Huntington Beach. As described below in an analysis of Poseidon’s
proposed compensatory mitigation, Poseidon’s use of an open intake would likely require
creation or restoration of from 33 to 66 acres of coastal wetlands. At costs of up to about
$500,000 per acre for Southern California mitigation projects, this mitigation would represent an
additional cost of about $16 to $33 million for using the existing intake. 27 Poseidon has not
provided sufficient information for the Commission to assess the full cost of its use of the
existing intake or to be able to compare those costs to those of a subsurface intake.

27

For example, Poseidon has reported the marine life mitigation for its Carlsbad facility would cost from $25 to $30
million for about 66 acres of wetland restoration, which is between $375,000 and $450,000 per acre.
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More importantly, while the construction costs of an infiltration gallery are expected to be higher
than the costs of using or modifying the existing intake, a number of studies show that the lifecycle costs of facilities using a subsurface intake are lower than those using open intakes. 28 This
is due primarily to properly designed and sited subsurface intakes delivering much higher quality
source water that needs less pretreatment and requires less electricity to process. Subsurface
designs can remove nearly all the algae, most bacteria, much of the organic carbon, and most of
the turbidity that would otherwise need to be removed by complex pretreatment systems
involving chemical dosing, flocculation, and filtering, and some designs may be eligible for
treatment credits for removing contaminants of human health concern. 29 In some cases, source
water from a subsurface intake is clear enough to be delivered directly to a reverse osmosis
system, though most facilities include some type of pretreatment as a precaution. In some cases,
source water may contain high levels or iron or manganese, which would require pretreatment to
remove; however, this would not be expected from a shallow infiltration gallery such as the one
proposed for this project.
An independent evaluation of a facility’s life-cycle costs may show that the savings associated
with a subsurface intake’s lower electricity demands, use of fewer pretreatment chemicals, less
equipment replacement, longer membrane operating life, and other similar benefits, can result in
a cost per unit of water produced at or below that of the same facility using an open water intake.
Several facilities under consideration in California have conducted these types of evaluations and
found this to be the case. For example, MWDOC’s 2013 figures for its proposed15 mgd Dana
Point facility using slant wells show it would produce water costing as little as about $1450 per
acre-foot, as compared with Poseidon’s estimated cost at Huntington Beach of about $1700 per
acre-foot. In addition, a smaller proportion of the MWDOC costs are for electricity. The
SDCWA Feasibility Study shows expected water costs for its facility using any of several
subsurface intake systems as being in the same range as Poseidon’s, about $1700-1900 (in 2009
dollars). Again, the costs of any facility will vary based on site-specific conditions, but as shown
above, several facilities that have conducted the more thorough site investigations and life-cycle
cost analyses show subsurface intakes to be both economically feasible and preferable.
On October 23, 2013, Poseidon provided its critique of the above-referenced Missimer paper,
stating that it does not provide information germane to Poseidon’s proposed project. 30
The critique provided examples of several subsurface intakes that did not function as designed
and concluded that those examples illustrate the infeasibility of a subsurface intake for
Poseidon’s project. It also challenged several descriptions in the Missimer paper of subsurface
intake performance, but provided incomplete or no data to support its contentions. The critique
28

See, for example, 2009 San Diego County Water Authority Camp Pendleton Desalination Feasibility Study,
Municipal Water District of Orange County’s technical documentation of its Doheny Desalination Project, available
at http://www.mwdoc.com/services/dohenydesal, and project examples elsewhere in the world cited by Missimer,
ibid.
29

See, for example, Bartak, Rico, et. al, ibid., and Sterchi, Sean, Seawater RO Desalination California Department
of Public Health Regulatory Considerations, presentation at CalDesal conference, October 2013.
30

Voutchkov, Nikolay, Critical Review of 2013 Desalination Journal Publication on Subsurface Intakes, prepared
for Poseidon Water, LLC, October 21, 2013.
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did, however, concur with the Missimer paper’s key point that the selection, feasibility, and
success of a subsurface intake relies heavily on site-specific information. As noted above,
Poseidon has not yet provided the full suite of site-specific information Commission staff
requested for its review, but the information Poseidon has thus far provided shows that at least
one subsurface intake design is feasible offshore of Huntington Beach.
In sum, Poseidon has not adequately assessed the full costs of using the existing intake, nor has it
provided an independent or full analysis of the life-cycle costs of using an infiltration gallery
rather than an open ocean intake. The Commission is therefore unable to compare the costs of
the subsurface intake to the open ocean intake. As a result, there is insufficient evidence for the
Commission to find that this alternative is infeasible.
Proposed Project Alternative
As described above, the project as proposed is inconsistent with Coastal Act and LCP marine
resource protection policies due to the significant adverse impacts it would cause to marine
resources through entrainment. Poseidon nevertheless claims that it need not provide mitigation
for its stand-alone entrainment effects because the power plant has already provided mitigation
for its entrainment effects. This is based on the California Energy Commission requiring, as part
of its approval of the 2002 AES repowering project (00-AFC-13), that AES provide
approximately $5.5 million to the Huntington Beach Wetland Conservancy where it would be
combined with other funds to purchase and restore about 66 acres of wetlands. AES was also
required to provide an additional $500,000 for ten years of maintenance of those wetlands. The
Conservancy, using funds from AES and others, initiated wetland restoration in 2009. In 2010,
the Energy Commission extended the AES operating license until 2020 and determined that no
additional mitigation was needed for that extension as long as AES provided the maintenance
funding. Given that AES is expected to terminate its use of its intake by 2020, however, within a
year or two of Poseidon starting operations, all of the marine resource impacts associated with
use of the intake will be caused by the Poseidon project, not AES, and the impacts would be
continuing beyond 2020. As described below, the benefits of AES’s mitigation are uncertain and
do not conform to the Coastal Commission’s mitigation approach, and Poseidon must provide
mitigation for its impacts.
In anticipation of the Commission determining that it must provide mitigation for its intake,
Poseidon has proposed two mitigation options. It has offered to continue to fund the
maintenance costs paid by AES once AES stops its cooling water use. Poseidon would also
provide 11.8 acres of wetland restoration at a location or locations to be determined later, using
an approach similar to that the Commission approved for Poseidon’s Carlsbad project. This
would involve Poseidon conducting a search and analysis for a suitable restoration site or sites in
Southern California, obtaining separate Commission approval for a site and restoration plan, and
implementing the approved restoration subject to performance standards, monitoring
requirements, contingency measures, and other aspects of restoration similar to those the
Commission required previously (see Appendix F – Commission’s Approved Marine Life
Mitigation Plan for Poseidon’s Carlsbad Facility).
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Poseidon’s proposed options do not represent adequate mitigation for the identified entrainment
impacts. Regarding the first option – continuing to pay maintenance costs for restored wetlands
– it is unclear what specific amount or type of restoration occurred due to the AES funding, as
those funds were intermingled with others to provide for the Huntington Beach Wetland
Conservancy’s restoration efforts. Additionally, the Energy Commission required only that AES
fund restoration and did not require specified performance standards, monitoring measures,
contingency plans, and other components of restoration projects the Coastal Commission
generally requires of permits (see, for example, the Commission’s requirements for mitigating
the entrainment impacts of Poseidon’s Carlsbad facility in Appendix F). As a result, there is no
certainty as to what the ongoing funding would be used for and what standards the restoration
would meet. Much of the wetland complex managed by the Conservancy includes abandoned oil
structures, areas of contaminated soil, and other remnants from use of the wetland areas for oil
production, so it is likely that at least some of the restored areas would not provide the full
intended functions and values the Commission generally requires to ensure that a project meets
Coastal Act requirements (these issues are discussed further in Section IV.G – Wetlands and
ESHA). While the funding from AES clearly resulted in beneficial wetland restoration, it is not
clear how much, where, or to what standards that restoration has provided or is meant to provide
in the future, so the Commission is unable to find that continuation of this restoration would
comply with the Coastal Act.
Poseidon’s second mitigation proposal – to provide 11.8 acres of wetland restoration in Southern
California – would be subject to the same performance standard, monitoring measures, and
contingency components as the plan the Commission approved for the Carlsbad facility, but is
much smaller than needed to mitigate for the expected entrainment effects. As noted previously,
entrainment at the Huntington Beach facility would result in an annual Area of Production
Foregone (APF) of about 110 acres of nearshore coastal waters. Poseidon partially based its
proposed smaller mitigation acreage on the approach the Commission used at Poseidon’s
Carlsbad facility; however, that approach is not applicable at the Huntington Beach location. At
Carlsbad, most of the species entrained – about 90% – were estuarine species, and the
Commission required wetland mitigation at a 1:1 ratio for those species. The remaining species
were from nearshore waters outside of the estuary. For those species, the Commission
acknowledged that the wetland mitigation required for the estuarine offshore would be more
productive than the nearby open ocean waters and required mitigation for the loss of nearshore
species at a 1:10 ratio – that is, for every 10 acres of offshore APF, Poseidon was to create or
restore 1 acre of coastal wetlands. This was based primarily on the recommendation of Dr. Peter
Raimondi, the Commission’s independent science advisor. Dr. Raimondi’s recommendation
recognized that an acre of successfully restored wetland habitat provides more, albeit mostly
different, habitat functions and values than provided by an equal area of nearshore ocean waters,
and the Commission agreed to assign a 1:10 ratio in recognition of the greater expected functions
and values.
Poseidon has proposed using some of the same approach here – that is, providing 1:10 mitigation
for most of its entrainment effects on nearshore species. This would result in less than adequate
mitigation due to differences between the Carlsbad and Huntington Beach facilities and
differences between the nearshore waters in which entrainment effects occur. At Carlsbad, the
facility intake is on the shoreline of an enclosed estuary, with the majority of mitigation provided
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at a 1:1 ratio to reflect the loss of estuarine species. The 1:10 ratio for the loss of nearshore
species, which is the first use of this approach by the Commission, represents a relatively small
amount of the overall mitigation, and any uncertainties or assumptions that might have resulted
in less than full mitigation for this impact are expected to be accounted for through the other
approximately 90% of the required mitigation. Additionally, the source water area for the
nearshore species near Carlsbad covered a more limited area than that identified at Huntington
Beach. As noted above, the Huntington Beach open intake would entrain organisms from up to
about 100 miles of shoreline, which includes areas of higher value habitat, such as rocky reefs,
kelp beds, and others, which suggest the need for a higher mitigation ration. The prior approval
by the Energy Commission, while not including all the mitigation measures the Coastal
Commission generally requires, required a full 1:1 mitigation ratio, as recommended by Dr.
Raimondi and Energy Commission staff, based on power plant intake flow rates. Further, the
facility will also entrain organisms that are from, or moving to, areas more recently established
by the state that require a higher level of protection. As noted above, the MPA network is meant
to provide “stepping stones” along the coast, and Poseidon’s intake disrupts that process to some
degree. 31
According to staff’s analysis, the adverse entrainment effects resulting from Poseidon’s use of
the existing open water intake would be more akin to those caused by the San Onofre Nuclear
Generating Station (SONGS). The intakes for both facilities are situated offshore in open ocean
waters, and although SONGS pulled in much more water than would Poseidon, the type and
extent of adverse effects are similar, as both intakes pull in water from some distance offshore
and the source water area for both are more extensive and cover more of the coastline than the
source water area of Poseidon’s Carlsbad facility.
The SONGS facility caused a broader set of adverse marine life effects than would Poseidon’s
use of an open intake – it resulted in thermal and turbidity effects, as well as the entrainment and
impingement effects that Poseidon’s facility would cause. However, the Commission
distinguished between the different adverse effects at SONGS and established particular
mitigation ratios to specifically address that facility’s entrainment effects. The Commissionapproved mitigation for SONGS included two main components to address its adverse effects –
wetland restoration and creation of offshore artificial reefs. To mitigate for the facility’s
entrainment impacts, the Commission applied a different mitigation ratio to each mitigation
component. For reef creation, the Commission determined that each hectare (approximately 2.47
acres) of successfully created reef would count as an entrainment reduction of 1.67%, or a ratio
of 1:1.67. That is, if SONGS chose to mitigate for 100% of its entrainment losses by creating
artificial reefs, it would have had to create about 150 acres of successful reef habitat (100/1.67 *
2.47 acres = 147.9 acres). For wetland restoration, the Commission determined that each hectare
of successfully restored wetland would count as an entrainment reduction of between 1.67% and
3.33%, depending on the type of habitat restored. Therefore, with ratios of 1:1.67 to 1:3.33,

31

Although Poseidon proposed this mitigation using some of Dr. Ramondi’s recommendations for Carlsbad, it did
not confer with Dr. Raimondi beforehand. Through personal communication on September 23, 2013 and October
29, 2013, Commission staff learned from Dr. Raimondi that the ratio used for the Carlsbad facility is not necessarily
appropriate to use at the Huntington Beach facility.
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SONGS could mitigate for 100% of its entrainment losses by creating or restoring between 75
and 150 acres of wetland habitat.
The SONGS mitigation approach did not include ratios for impingement effects, as this was
largely addressed by including adult fish losses in calculations for other types of adverse effects
and by building a fish return system at the facility. Using the SONGS ratios as the basis for
Poseidon’s proposed entrainment mitigation instead of Poseidon’s proposed 1:10 ratio would
result in the need for 33 to 66 acres of wetland creation or restoration, depending on the habitat
type. This would not include mitigation needed for Poseidon’s impingement effects.
The subsurface intake alternative substantially avoids entrainment impacts and is therefore the
environmentally preferable alternative to the proposed project. In addition, the mitigation
suggested by Poseidon as part of the proposed project is inadequate to meet Coastal Act
standards and does not mitigate the adverse impacts of the project to the maximum extent
feasible.
Smaller Subsurface Intake Alternative
Another alternative to the proposed project is the use of a subsurface intake to provide at least
some of the water Poseidon is proposing to use as part of its desalination facility. One of
Poseidon’s primary arguments, although not supported by data, as discussed above, is that it is
impossible to construct a subsurface intake for the volume of water that it needs for its project.
The adverse entrainment effects caused by the proposed open ocean intake decrease
proportionally to the decrease in water volumes drawn into the intake. Thus, even if Poseidon
presents evidence demonstrating that it is technologically or economically infeasible to source all
of its water from a subsurface intake, a smaller subsurface intake, providing at least a portion of
the water needed for the project, could be feasible and environmentally preferable to the
proposed project.
Screened Intake Alternative
Screening the existing intake using wedgewire screens or other screening devices would reduce
both entrainment and impingement. These screening systems are not as effective as subsurface
intakes, though the area required for these types of screens would be smaller. Commission staff
estimates that Poseidon’s proposed intake flows could be provided by intake screens within no
more than two to three acres of offshore area near the existing intake. 32 Poseidon contends that
screens are infeasible; however, recent studies by the State Water Board and several California
water districts show that these screens reduce entrainment and impingement, and are capable of
32

Based on dimensions provided for a similar system at Diablo Canyon Nuclear Power Plant, as described in
Bechtel Power Corporation, Draft Alternative Cooling Technologies or Modifications to the Existing Once-Through
Cooling System for the Diablo Canyon Power Plant, prepared for the State Water Resources Control Board Nuclear
Review Committee, October 2013. This report describes a 2 mm wedgewire screen system for Diablo Canyon’s
nearly 2 billion gallon per day intake flow that would cover less than 3 acres. Poseidon’s screens would be sized to
take in less than 10% of Diablo Canyon’s flow, and would therefore require less area, but would likely have a
smaller mesh size – 0.5 to 1 mm – which would require a proportionally larger area, but likely no more than that
identified in this report. Additionally, the report, along with review by Diablo Canyon’s Independent Safety
Committtee, noted that the proposed screening devices did not raise feasibility or safety concerns regarding ongoing
operations of the nuclear facility.
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operating without excessive biofouling that would reduce their effectiveness, with CalDesal, a
state desalination advocacy group, recommending they be considered in the upcoming State
Board desalination policy. 33 Commission staff did not fully evaluate this potential reduction
measure, based on the above conclusion that a subsurface intake would be feasible and result in
substantially greater impact reductions.
Conclusion
Available information shows that at least one subsurface intake design is suitable for Poseidon’s
proposed project at this location. The known offshore characteristics – a large expanse of sandy
bottom with adequate currents – are ideal for certain types of subsurface intake designs and
would allow construction and operation of an infiltration gallery with relatively minor
construction-related effects and little to no adverse effects during operation. This is in contrast to
the effects that would result from Poseidon’s proposed use of the existing intake, with a
predicted annual loss of about 80 million fish larvae representing about 110 acres of ocean
productivity.
The use of an infiltration gallery for Poseidon’s water intake is therefore the environmentally
preferred feasible alternative in this case. Special Condition 5 therefore requires Poseidon to
submit a Revised Facility Plan that omits its proposed open intake and includes a proposed
subsurface intake design that may cover up to approximately 30 acres of seafloor and involve up
to approximately 540,000 cubic yards of excavation. Upon Executive Director approval of the
Plan, Poseidon is to submit an application to amend this CDP, as necessary, to conduct
geotechnical and hydrogeologic investigations needed to produce a final design and construct the
approved intake. Should as-of-yet unknown site-specific conditions result in the need for a
larger gallery, Poseidon may request an additional amendment to this CDP.
Discharge Effects
Similar to the intake-related issues described above, Poseidon’s proposed discharge would cause
significant adverse effects that are feasible to avoid. The facility’s discharge would have salinity
concentrations of up to about 47 parts per thousand (ppt), which recent State Water Board studies
have determined to be harmful to marine life. The proposed discharge would also contain
various concentrations of other treatment chemicals, such as chlorine, antiscalents, coagulants,
metals, cleaning chemicals, and others.
Salinity: Poseidon’s proposed project requires about 100 to 105 mgd of seawater to produce
about 50 mgd of potable water, leaving the remaining 50-55 mgd to be discharged through the
existing power plant outfall. Undiluted, this discharge would have salinity concentrations of
about 68 parts per thousand (ppt), or about twice the ambient concentration of seawater, which
ranges from about 32 to 34 ppt. To partially reduce the salinity concentration of its discharge to
33

See, for example, Foster, M., et. al, Mitigation and Fees for the Intake of Seawater by Desalination and Power
Plants, submitted to State Water Resources Control Board, March 2012; Nagel, Rich, Ocean Water Desalination
presentation at CalDesal 2012 conference; studies conducted by the West Basin Water District, available at:
http://www.westbasin.org/water-reliability-2020/ocean-water-desalination/current-activities; and studies conducted
by the Santa Cruz Water Department/Soquel Creek Water Department, available at:
http://www.scwd2desal.org/Page-EIR_Docs.php#Appendices.
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about 47 ppt, Poseidon proposes to draw in an additional 20-25 mgd solely for dilution. As
noted above, this additional water intake increases the facility’s adverse entrainment effects.
The State Lands Commission determined in its 2010 lease amendment to Poseidon that the
elevated salinity from the facility’s discharge would adversely affect from seven to 20 acres of
benthic habitat and stated that marine life is likely to avoid the area surrounding the discharge.
The State Lands Commission determined that this would be a use of public trust resources and
required Poseidon to pay an annual fee of $115,000 for use of these affected areas and to conduct
monitoring to identify adverse effects on marine life and benthic habitat. The lease requires
Poseidon to monitor its discharge, identify its salinity plume under different ocean conditions,
and sample and monitor for benthic conditions (see Appendix G – State Lands Lease).
More recently, the State Board conducted a number of tests to determine the effects of various
salinity concentrations on different life stages of species found in California’s offshore waters.
Results published in 2012 show adverse effects from salinity concentrations as low as 36 ppt. 34
Other studies provide similar results for increased salinity effects on other species, including
finding lower grunion hatch rates at relatively low salinity increases. 35
Other constituents: The waste stream from a desalination facility also contains various
concentrations of chemicals used to clean equipment, prevent biofouling on facility surfaces,
neutralizing agents used to adjust water chemistry, heavy metals corroded from equipment
surfaces, and others. Poseidon has included in its proposed project several measures to remove
the highest concentrations of these contaminants from its ocean discharge, though some will
remain and be subject to effluent limitations of the facility’s NPDES permit. Poseidon will send
“first rinse” cleaning discharges containing the highest concentrations of these constituents to the
City’s sewer system and will remove about 6.5 tons per day of sludge from the waste stream for
shipment to a nearby landfill. This sludge consists of the entrained marine life and suspended
solids from the intake water, solids generated during the pre-treatment coagulation process, and a
low volume of treatment polymers.
pH: Another discharge-related effect results from a desalination discharge having higher acidity
(i.e., lower pH) than ambient ocean water. Desalination facilities must treat and “buffer” their
source water by raising and lowering its pH at different steps in the pretreatment and treatment
processes to protect the reverse osmosis membranes and other facility components from damage.
The end result is a waste stream that is more acidic than ocean water. Numerous studies are
showing that acidification (i.e., lower pH) of ocean water caused by global climate change is
already causing significant adverse effects to populations of shellfish and other organisms. 36 The
34

See description and test results in Voorhees et. al, Hypersalinity Toxicity Thresholds for Nine California Ocean
Plan Toxicity Test Protocols, Archives of Environmental Contamination and Toxicology, Springer Publishing, June
2013.
35

Matsumoto, J., and K. Martin, Effects of Altered Salinity During Incubation on California Grunion, Leuresthes
tenuis, Bulletin of the Southern California Academy of Sciences, 2006.
36

See, for example, Kelly, Ryan, and Meg Caldwell, Why Ocean Acidification Matters to California, and What
California Can Do About It: A Report on the Power of California’s State Government to Address Ocean
Acidification in State Waters, Center for Ocean Solutions, March 2012.

53

A-5-HNB-10-225/E-06-007 (Poseidon Water)
state’s Ocean Plan requires that discharges from industrial facilities be between 6.0 and 9.0 pH
units and not differ from the receiving ocean water by more than 0.2 pH units. The ambient pH
levels in Southern California’s coastal waters vary seasonally or due to various ocean conditions,
but are generally in the range of 7.8 pH units.
Poseidon stated that it expects the source water pH to range from about 7.7 to 8.0 and that it
anticipates the pH of its discharge to range from 7.5 to 7.8, a somewhat more acidic range than
the source water. It also acknowledges that its discharge would be subject to the abovereferenced Ocean Plan limits. It is not clear, however, whether this expected range applies to
Poseidon’s combined discharge with the power plant or to its stand-alone discharge. The EIR for
Poseidon’s Carlsbad project, which is a similar design to its Huntington Beach facility, stated
that the facility discharge was expected to be approximately 7.0 pH units, but that mixing with
the power plant discharge would increase the pH of the combined discharges to about pH 7.8.
With the expected loss of the discharge from the Huntington Beach power plant, it is unclear
what the pH of Poseidon’s expected discharge would be and whether it would be consistent with
Ocean Plan requirements and minimize adverse effects to marine life, as required by both the
LCP and Coastal Act.
In addition to the individual adverse effects resulting from different components of the discharge,
there are likely to be cumulative effects. Recent studies have shown that when marine life is
exposed to multiple stressors, the combined adverse effects are often more severe than the sum
of the individual adverse effects. 37 This would apply not only to the different constituents in
Poseidon’s discharge that together cause both individual and cumulative effects, but would also
apply to the adverse effects resulting from global climate change, ocean acidification, and other
ongoing and increasing stressors.
Mitigation
The two main mitigation measures available to avoid or reduce the adverse effects of Poseidon’s
proposed discharge are dilution and diffusion. Poseidon’s original proposed project would have
diluted the desalination discharge by combining it with that of the power plant, resulting in a
combined flow with significantly reduced salinity concentrations compared to Poseidon’s standalone discharge. With its current stand-alone project, Poseidon proposes to pull in an additional
20 mgd of seawater to provide some level of dilution. While Poseidon could pull in even more
water for dilution, that approach would result in even greater adverse entrainment and
impingement effects than the proposed project.
The other mitigation option is diffusion, in which the discharge is directed through any of several
types of diffusers placed on the facility’s outfall structure. These diffusion systems act to
separate a waste stream into smaller volumes and discharge it at more than one location, either at
high pressure or in areas where the smaller volumes can more quickly diffuse into the
surrounding ocean water. These systems are used in California and worldwide by various
municipal and industrial dischargers, including desalination facilities. Here in California, most

37

See, for example, Crain, C., K. Kroeker, and B. Halpern, Interactive and Cumulative Effects of Multiple Human
Stressors in Marine Systems, 11 Ecology Letters 1304 (2008).
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wastewater treatment outfalls incorporate diffusers in their discharge designs to ensure better
mixing in the water column. In Australia, several large-scale desalination facilities similar in
size to Poseidon’s proposed project use diffusers to minimize the effects of their discharges on
nearby benthic habitat. Studies of those facilities show that salinity concentrations are close to
background salinity levels within a few meters of the discharge point and show little effect on
nearby habitat or species. One example is Adelaide Desalination Plant in South Australia, which
produces up to about 80 mgd per day and uses diffusers that cause sufficient mixing to allow its
salinity concentrations to be within 0.5 ppt of background salinity within 100 meters of the
discharge. 38
Here in California, the expert panel advising the State Water Quality Control Board during
development of its proposed desalination policy has concluded that a salinity increase of no more
than 2-3 ppt appears to be protective of marine biota, and recommends that the Board require
discharges to be no more than 5% greater than ambient salinity at the edge of a mixing zone that
extends no further than 100 meters from the discharge point. 39 The expert panel also found that
while there is no single discharge strategy that is optimum for all scenarios, multiport diffusers
provide the highest dilution of dense discharges and is the preferred technology for stand-alone
desalination discharges.
Poseidon’s proposed discharge exceeds these levels in both salinity concentration and distance
from the discharge point, and is therefore expected to result in adverse impacts to local biota and
benthos, inconsistent with Coastal Act and LCP policies. Installing multiport diffusers would
allow Poseidon to maintain its current salinity concentrations at the point of discharge, but would
ensure that its discharge plumes are sufficiently diffused in the receiving water column to meet
the above limits of no more than 5% salinity increase within 100 meters of discharge. Special
Condition 5 therefore requires Poseidon to submit, as part of its Revised Facility Plan, a
proposed method to meet these limits without increasing its intake of seawater.
Water Quality Effects
The project could cause adverse water quality effects due to disturbance and release of known
and currently unknown hazardous and toxic materials at the project site and along parts of its
pipeline route. The project site and portions of some proposed pipeline routes are known to be
contaminated and require remediation. With relatively high groundwater tables at the site and
along much of the pipeline routes, and the potential that water released during construction may
be contaminated, several mitigation measures are needed to ensure consistency with LCP Policy
C 6.1.1. The Findings below address the project site and pipeline route separately.
Facility Site: Poseidon’s proposed project footprint is in an area that for the past several decades
has been used to store fuel oil and other similar substances needed for power plant operations.
The SEIR described much of the proposed project site as having areas with known or expected
38

See Kildea, Tim, Vanesa Ayala, Milind Kumar, Guillermo Hijos, and Javier Artal, Environmental Performance of
the Adelaide Desalination Plant, Australian National Center of Excellence in Desalination [n.d.].
39

See Jenkins, S., J. Paduan, P. Roberts, D. Schlenk, and J. Weis, Management of Brine Discharges to Coastal
Waters: Recommendations of a Science Advisory Panel, Technical Report 694, submitted to State Water Resources
Control Board, March 2012.
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soil and groundwater contamination that will require remediation. The SEIR identified soil and
groundwater samples at and near the site that exceeded several state and federal standards for
total petroleum hydrocarbons-diesel (TPH-D), metals, Volatile Organic Compounds (VOCs),
and other contaminants. For example, although the SEIR had only limited sampling results
available within the proposed project footprint, it identified soils with TPH-D concentrations of
5200 and 6500 parts per million (ppm), which are more than five times the City’s cleanup
standard for industrial sites. More recently, documents provided as part of the California Energy
Commission’s Application for Certification (AFC) review for the adjacent power plant provide
additional evidence of soil and groundwater concentrations of those contaminants near
Poseidon’s proposed project footprint. 40
As noted previously, this proposed project is actually three separate projects combined –
removal, remediation, and redevelopment. Normally, project sites such as this go through
separate review and permitting processes for these three phases to ensure the sites are fully
characterized and remediated before being the subject of a development proposal. This allows
project proponents, involved agencies, and the public to have a full understanding of the
hazardous materials on site and to ensure they are removed or treated to a safe level before the
site is proposed for a subsequent use. In this case, however, the SEIR notes that one of the
project objectives is to “remediate the subject site of on-site contaminants resulting from
approximately 35 years of use as a fuel oil storage facility in order to protect the health and
safety of those in the surrounding community.” Because the contaminants at the site have not
yet been fully characterized, several site aspects normally studied, measured, identified, and
implemented prior to redevelopment will need to be addressed through special conditions, as
described below.
Although the documents described above provide some idea of the type and extent of
contamination on site, none of them fully characterize the site or identify the full extent of
contamination, since much of the expected contamination remains under the aforementioned
storage tanks or other structures on the site, where sampling has not yet been conducted. Within
Poseidon’s project footprint, the three largest storage tanks once held several hundred thousand
gallons of fuel oil and cover a total of about 2.4 acres. The SEIR notes that the tanks, although
being out of service since the mid-1990s, continue to hold about 93,000 gallons of fuel oil.
Without sampling data from beneath these tanks, the SEIR provided an estimate of the amount of
contaminated soil that may need to be removed. It stated that remediation would result in
removal of about 3,000 cubic yards of soil, involving about 215 truck trips; however, this
appears to be an underestimate. Excavating 3,000 cubic yards from the 2.4 acres (about 105,000
square feet) beneath the tanks would result in an average excavation depth of only about nine
inches, which does not appear to be a reasonable estimate given the age and condition of the
tanks. Other similar tank removal projects have shown contaminants that extend much deeper
than nine inches below the ground surface. 41
40

See Energy Commission, Preliminary Staff Assessment for 12-AFC-02 – Huntington Beach Energy Project,
October 2013.

41

See, for example, Environmental Management Strategies, Phase I Environmental Site Assessment – Huntington
Beach Electrical Power Plant, 21730 Newland Street, Huntington Beach, CA, February 2012, which identifies
contaminants beneath the tanks at from 2 to 10 feet below the ground surface.
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One of the SEIR mitigation measures required Poseidon to prepare a Remedial Action Plan
(RAP) for City approval that describes the type and extent of contamination on site and the
measures Poseidon would implement to treat or remove contaminants. Commission staff asked
Poseidon to provide a copy of the approved RAP; however, Poseidon stated that until it removed
the tanks and other structures to allow the necessary sampling, it was unable to provide the
required RAP. Staff then requested Poseidon conduct a more detailed analysis than provided in
the SEIR of known and expected contaminants in the site’s soil and groundwater, and to describe
what specific measures Poseidon would implement to ensure these contaminants would not be
mobilized into the environment and would meet human and environmental health standards. 42
This requested analysis became even more critical with Poseidon’s recently proposed change in
its project design to grade parts of the site with onsite soils to protect against tsunami inundation,
since this proposed change may result in release of contaminants on site from as-of-yet
unsampled and untested soils.
Poseidon then provided a preliminary RAP using a “reasonable worst-case” approach to more
fully anticipate the type and extent of contaminants expected to require remediation. That
preliminary RAP assumed that up to about 18,000 cubic yards of material would need to be
excavated and removed from the site. If taken from beneath the tanks, that would equal a more
reasonably expected 4.5 feet of excavation, as compared to the nine inch depth described above.
To ensure consistency with C 6.1.1, and to ensure Poseidon’s partial site characterization
accurately reflects actual site conditions, Special Condition 6 requires Poseidon to submit the
Remedial Action Plan required by, and approved by, the City to the Executive Director for
review and approval. If the type or extent of contamination exceeds that described in Poseidon’s
preliminary evaluation, or if remediation or mitigation measures required by the City could result
in additional adverse coastal resource effects beyond those currently evaluated, the Executive
Director may determine that Poseidon will need to submit an application to amend this CDP. In
addition, Special Condition 6 requires Poseidon to submit, for Executive Director review and
approval, a Construction Plan that specifies Best Management Practices to be implemented
during facility construction that are meant to avoid or limit turbid or contaminated runoff from
the site, requires control of trash, machine washing, concrete rinsates, and other potential coastal
water contaminants, and similar measures to prevent water quality degradation.
Pipeline: A portion of the proposed water delivery pipeline would be routed adjacent to the
Ascon Landfill in Huntington Beach (see Exhibit 3 – Possible Water Delivery Pipeline Routes).
From about 1938 to 1984, the landfill was used for disposal of numerous hazardous materials. It
is now subject to remediation and cleanup, pursuant to a Remedial Action Plan (RAP) being
prepared by the California Department of Toxic Substances Control. That RAP, which DTSC
issued in draft form in September 2013, anticipates that site cleanup activities will occur starting
in 2015, which would be concurrent with Poseidon’s proposed pipeline construction.

42

See Commission staff’s Notice of Incomplete Application letters to Poseidon of June 20, 2006 and January 21,
2009.
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Poseidon is proposing to install its pipeline in a trench constructed adjacent to the Landfill
alongside Hamilton Avenue. Both Poseidon and the project SEIR asserted that project
construction would not intercept groundwater adjacent to the Landfill and that the project would
therefore not affect Landfill-related cleanup activities. However, as shown in several landfill
cleanup documents (available here: http://www.ascon-hb.com/site_documents01.htm and
here: http://www.dtsc.ca.gov/SiteCleanup/Projects/Ascon.cfm ), the proposed trench is within
the range of groundwater depths along that route and within the range of elevated contaminants
associated with the landfill. DTSC has identified contaminants requiring remediation along
much of the north side of the Landfill, including a 30-foot wide strip along Hamilton Avenue for
which cleanup and remediation measures have not yet been identified.
The proposed pipeline construction is therefore likely to affect cleanup efforts, and, conversely,
landfill cleanup efforts could also affect Poseidon’s proposed pipeline construction and
operation. For example, Poseidon’s trenching or dewatering during pipeline installation could
mobilize contaminants for which DTSC has not yet identified required remediation measures.
Additionally, Poseidon’s dewatering could result in movement, settlement, or instability of
nearby areas or structures, which could result in additional contaminant release as well as
damage to nearby properties.
The SEIR included mitigation measures to address potential contamination along the pipeline
route (see full list of applicable SEIR mitigation measures in Appendix E). Mitigation Measure
CON-30 requires Poseidon, prior to excavating along the pipeline route, to coordinate with the
Orange County Integrated Waste Management Department to ensure pipeline construction does
not affect drainage from the Ascon Landfill. Mitigation Measure CON-32 requires Poseidon to
address potential release of landfill gases during pipeline construction. The SEIR also included a
number of mitigation measures that, although potentially applicable to pipeline construction and
its associated potential for adverse water quality effects, either specify just the project site or do
not specify where the measures are to apply. For example, Mitigation Measure CON-8 requires
that Poseidon conduct surveys on surrounding properties and structures to ensure dewatering
activities do not cause movement or settlement; however, it does not state whether it applies to
dewatering for the full project or just dewatering to be done at the facility site. To ensure water
quality protection during pipeline construction, Special Condition 7 requires a number of Best
Management Practices describe above to prevent pipeline construction activities within the
coastal zone from adversely affecting coastal waters. Additionally, Special Condition 8 requires
that Poseidon provide documentation from DTSC that the timing, location, and construction
methods used during its pipeline construction will not interfere with, and is consistent with, the
proposed cleanup and remediation measures at the Ascon Landfill site.
Conclusion
The development, as proposed, would result in significant adverse marine life and water quality
effects. However, as conditioned, the Commission finds the project is in conformity with
relevant policies of the LCP and the Coastal Act.
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G. WETLANDS AND ENVIRONMENTALLY SENSITIVE HABITAT AREAS
LCP Policy C 6.1.4 states:
The biological productivity and the quality of coastal waters, streams, wetlands,
estuaries, and lakes appropriate to maintain organisms and for the protection of human
health shall be maintained and, where feasible, restored.
LCP Policy C 6.1.20 states:
Limit diking dredging, and filling of coastal waters, wetlands, and estuaries to the
specific activities outlined in Policy 30233 and 30607.1 of the Coastal Act and to those
activities required for the restoration, maintenance, and/or repair of the Municipal Pier
and marina docks. Conduct any diking dredging and filling activities in a manner
consistent with Section 30233 and 30607.1 of the Coastal Act.
LCP Policy C 7.1.2 states, in relevant part:
Environmentally sensitive habitat areas shall be protected against any significant
disruption of habitat values…
LCP Policy C 7.1.3 states:
Development in areas adjacent to environmentally sensitive habitat areas and parks and
recreation areas shall be sited and designed to prevent impacts which would significantly
degrade those areas, and shall be compatible with the continuance of those habitat and
recreation areas.
LCP Policy C 7.1.4 states:
Require that new development contiguous to wetlands or environmentally sensitive
habitat areas include buffer zones. Buffer zones shall be a minimum of one hundred feet
setback from the landward edge of the wetland, with the exception of the following:
A lesser buffer may be permitted if existing development or site configuration precludes a
100 feet buffer, or conversely, a greater buffer zone may be required if substantial
development or significantly increased human impacts are anticipated. In either case,
the following factors shall be considered when determining whether a lesser or wider
buffer zone is warranted. Reduced buffer zone areas shall be reviewed by the
Department of Fish and Game prior to implementation.
a) Biological significance of adjacent lands: The buffer should be sufficiently wide to
protect the functional relationship between the wetland and adjacent upland.
b) Sensitivity of species to disturbance: The buffer should be sufficiently wide to ensure
that the most sensitive species will not be disturbed significantly by permitted
development, based on habitat requirements of both resident and migratory species
and the short and long term adaptability of various species to human disturbance.
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c) Susceptibility of parcel to erosion: The buffer should be sufficiently wide to allow for
interception of any additional material eroded as a result of the proposed
development based on soil and vegetative characteristics, slope and runoff
characteristics, and impervious surface coverage.
d) Use existing cultural features to locate buffer zones: The buffer zones should be
contiguous with the environmentally sensitive habitat areas and make use of existing
features such as roads, dikes, irrigation canals, and flood control channels where
feasible.
LCP Policy C 7.1.5 states, in relevant part:
Notify County, State and Federal agencies having regulatory authority in wetlands and
other environmentally sensitive habitats when development projects in and adjacent to
such areas are submitted to the City.
LCP Policy C 7.2.7 states:
Any areas that constituted wetlands or ESHA that have been removed, altered, filled or
degraded as the result of activities carried out without compliance with Coastal Act
requirements shall be protected as required by the policies in this Land Use Plan.
LCP Policy I-C 8(c) states, in relevant part:
For proposed projects within the Coastal Zone, utilize the development
review/environmental review process to accomplish the following:
1. Examine each development’s potential to affect habitat. To the maximum extent
feasible project impacts on habitat shall be minimized through avoidance. In the
event mitigation is necessary, mitigation shall be provided on-site if feasible or within
the general vicinity if on-site mitigation is not feasible. Determine the necessity for
Mitigation Agreements or other coordination with the California Department of Fish
and Game, California Coastal Commission and/or federal agencies to obtain
necessary permits for developments that appear to affect habitat.
2. Permit resource dependent and incidental public service related land uses within
wetlands and environmentally sensitive habitat areas only if consistent with the
following Coastal Act policies: Section 30233 and Section 30240.
3. Require improving the natural biological value, integrity and function of coastal
wetlands and dunes through native vegetation restoration, control of alien plants and
animal, [sic] landscape buffering and development setbacks.
4. …
5. Review any development proposed for non-wetland areas to ensure that appropriate
setbacks and buffers are maintained between development and environmentally
sensitive areas to protect habitat quality…
The findings below separately assess two types of project-related impacts – first, direct wetland
impacts within the project footprint, then the potential indirect impacts to adjacent wetlands and
ESHA likely to occur during facility construction and operations.
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Direct Wetland Impacts
The City’s LCP policies on wetland protection require protection of biological productivity and
other wetland functions and values. They also require that development adjacent to
environmentally sensitive areas be sited and designed to prevent impacts which would
significantly degrade those areas. The LCP also requires buffer zones be established around
wetlands to protect them from proposed development. The City determined in its SEIR that
there were no wetlands within the project footprint. However, from the information provided by
the City and Poseidon, Commission staff has determined that there were approximately 3.5 acres
of wetlands within the project site and there are an additional approximately 0.5 acres on the east
side of the project site, as defined in the Coastal Act and the Commission’s regulations.
The project site consisted largely of tidally-influenced wetlands before the power plant was
constructed in 1958. It is within an area of former tidal marsh, dune habitat, and floodplain of
the Santa Ana River that extended for several miles along this part of the Huntington Beach
shoreline. Although most of this area has been developed or disturbed, wetlands have reemerged and wetland characteristics have reappeared in many locations, due in part to the area’s
relatively high groundwater table, the continued presence of hydric soils beneath much of the
area, anthropogenically influenced topography and hydrology in some areas, and the presence of
nearby wetland vegetation that provides an ongoing seed source.
This re-emergence is apparently what happened at the proposed project site. Although the site
had been filled several decades ago as part of power plant development, the existing oil storage
tanks at the site have been out of service since the mid-1990s and their containment areas had not
been maintained for several years. As has happened at many locations along the coast, the site
again supported wetlands that met the Commission’s jurisdictional parameters and were subject
to applicable LCP and Coastal Act provisions, including avoidance or mitigation. As shown in
the initial Commission staff photos of the site from 2009, the site included some areas of mature
vegetation, indicating it had been present at the site for several years. There is also an area of
wetlands on the eastern part of the site adjacent to the flood control channel and connected to the
Magnolia Marsh, which is described in the Findings below regarding the project’s indirect
wetland and ESHA impacts.
Neither of the proposed project’s first two CEQA reviews – in 2003 and 2005 –identified
wetlands within the project site. Later, however, during a January 26, 2009 site visit, the
Commission’s geologist, Dr. Mark Johnsson, took a number of photographs of areas within the
proposed project footprint. Several of those photographs showed areas of what appeared to
include wetland vegetation as well as ponded or standing water. Weather records showed only
minimal rainfall in Huntington Beach during that month (less than 0.20"), suggesting that the
photographed areas were likely wetlands, not just water ponding from a recent rainstorm.
Then, in June 2009, Dr. Jonna Engel, a Commission staff biologist, visited the site along with
representatives from Poseidon and AES. The visit focused on areas within the proposed project
footprint that were occupied in part by the three large tanks formerly used to store fuel oil and
within partially bermed areas around those tanks. The tanks had been retired and the
surrounding areas only partially maintained since the mid-1990s. Dr. Engel identified several
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wetland indicators in the vicinity of each of the tank areas, including obligate plant species 43 and
secondary indicators of wetland hydrology, including soil cracks, salt crust, and water marks.
Dr. Engel then requested that Poseidon conduct a wetland delineation to identify the type and
extent of any wetland areas at the site.
In May 2010, the City issued its Draft SEIR for the proposed project, which did not identify
wetlands at the proposed project site. The draft document included a December 2009 technical
memorandum from Poseidon’s consultant that concluded there were no jurisdictional wetlands
on site. In a June 2010 comment letter on that draft document, Commission staff stated that the
document’s description of site conditions was not consistent with conditions identified during the
previous year’s site visit, that the document’s conclusions regarding the non-presence of
wetlands were based on a delineation approach the Commission had specifically rejected the
previous year for a nearby proposed project, and that the document therefore likely did not
adequately or accurately portray the status of wetlands at the site. Staff recommended the City
address these shortcomings in the Final SEIR.
In the Final SEIR, however, the City again stated that the site did not include wetlands, as the
site did not provide wetland hydrology and the species of vegetation recognized as indicators of
wetlands under the Coastal Act were not growing as hydrophytes. The City included in that
Final SEIR a Jurisdictional Determination memo from Poseidon and the Wetland Data Sheets
Poseidon had provided that described conditions at 18 locations within the three tank areas in the
project footprint. 44 Those Data Sheets showed that all 18 sampled sites met the primary indicator
the Commission uses to determine the presence of hydrophytic vegetation, while 14 of the 18
sites additionally met a secondary indicator for hydrophytic vegetation (see additional details
below in the Analysis section). For all the sites, however, Poseidon stated that the vegetation
was not growing as hydrophytes due to the lack of hydrology. For some sampling locations,
Poseidon stated that a site met the wetland vegetation criterion due solely to the presence of
facultative species, which are equally likely to be in wetland or non-wetland areas. It also noted
that wetland hydrology may be supported within one tank area because AES had occasionally
pumped stormwater into that area, though it was no longer conducting that practice. The SEIR
also stated that its conclusions regarding the lack of wetlands on site were based on applying the
Commission’s jurisdictional determination methods. The City’s CDP, issued shortly after it
certified the Final SEIR, did not evaluate the project’s potential direct wetland impacts.
Shortly after the City’s September 2010 certification of the SEIR and issuance of its CDP, the
Commission determined at its November 2010 Substantial Issue hearing that additional on-site
evaluation was needed to make a conclusive wetland determination. Commission staff requested
another site visit to evaluate site conditions and the potential presence of wetlands; however
Poseidon did not grant permission until July 2012, when Dr. Engel again visited the site and
found that the areas she had previously identified as exhibiting wetland indicators had recently
been disked and all vegetation removed. The grading and vegetation removal was apparently
43

Obligate plant species are those which are found almost always (i.e., 99% of the time) within wetlands.

44

Although the EIR stated that the “Jurisdictional Determination” memo was based on data collected during six site
visits, the Wetland Data Sheets provided were for just three dates – May 13, September 10, and October 19, 2009.
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conducted by the power plant owner and is the subject of a separate enforcement action by
Commission staff. 45
Wetland Delineation
To determine the presence of hydrophytic vegetation, the Commission uses procedures and
methods provided in the Regional Supplement to the Corps of Engineers Wetland Delineation
Manual: Arid West Region (Version 2.0). 46 This document describes several hydrophytic
vegetation indicators, with the primary indicator being based on dominance of vegetation types
and the secondary indicator being based on a “prevalence index” of vegetation types. 47
Regarding the test for dominance, Poseidon’s Wetland Data Sheets showed that vegetation at
each of the sampled sites met the test, as each consisted of at least 50% obligate (OBL),
facultative-wet (FACW), and facultative (FAC) species. As stated in the Arid West Supplement,
“[i]f the plant community passes the dominance test, the vegetation is hydrophytic and no further
vegetation analysis is required.” In this instance, vegetation at each sampled location met this
test. 48
In addition, although the dominance test was met and no further analysis is necessary, Poseidon’s
Wetland Data Sheets also show that 14 of the 18 sampled sites met the prevalence test, in that
they showed a prevalence index of 3.0 or less, which is the threshold used to determine whether
the vegetation is hydrophytic. For that situation, the Arid West Supplement states “if the plant
community satisfies the prevalence index, the vegetation is hydrophytic. No further vegetation
analysis is required.” In the absence of a positive dominance test (which is not the case here),
reliance on the prevalence test also requires the presence of at least one indicator for hydric soil
and of wetland hydrology. As noted above, Dr. Engel identified secondary indicators for
hydrology at the sites on her first site visit, which bolsters the evidence of the presence of
45

Development including, but not limited to, removal of wetland vegetation and grading, has taken place without
benefit of a coastal development permit. Although development has taken place prior to submission of a permit
application, consideration of the application by the Commission has been based solely upon the policies of the City
of Huntington Beach’s LCP and Chapter 3 of the Coastal Act. Commission review and action on this permit does
not constitute a waiver of any legal action with regard to the alleged violation(s), nor does it constitute an implied
statement of the Commission’s position regarding the legality of any development undertaken on the subject site
without a coastal permit, or that all aspects of the violation(s) have been fully resolved.

46

U.S. Army Corps of Engineers, Regional Supplement to the Corps of Engineers Wetland Delineation Manual:
Arid West Region (Version 2.0), ERDC/EL TR-O8-28, ACOE Wetlands Regulatory Assistance Program,
Washington D.C., September 2008.
47

As stated in the Federal Manual, “[a]n area has hydrophytic vegetation when, under normal circumstances: (1)
more than 50 percent of the composition of the dominant species from all strata are obligate wetland (OBL),
facultative wetland (FACW), and/or facultative (FAC) species, or (2) a frequency analysis of all species within the
community yields a prevalence index value of less than 3.0 (where OBL = 1.0, FACW = 2.0, FAC = 3.0, FACU =
4.0, and UPL = 5.0).”

48

The Corps of Engineers recently updated the plant list that assigns vegetation species into different categories of
wetland or upland plants. Commission staff reviewed the updated list and found that the results of the dominance
and prevalence tests shown on the 2009 Wetland Data Sheets were the same with the new plant categories. See
Wetland Plant List for the Arid West at:
http://www.spk.usace.army.mil/Portals/12/documents/regulatory/pdf/AW_Region_Draft_Final.pdf
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wetlands. In addition, photographs from the initial January 2009 site visit show extensive areas
of vegetation, including some species identifiable as hydrophytes, and ponding within the areas
sampled by Poseidon’s wetland consultant. Poseidon’s Wetland Data Sheets also provided some
soil test data and stated that the soils did not meet the Commission’s hydric soils parameter. 49
However, the positive results of the vegetation test described above are sufficient to categorize
the sampled areas as wetlands.
Based on the information provided in Poseidon’s Wetland Data Sheets and technical
memorandum, Dr. Engel’s observations during her initial site visit, site photographs taken during
Dr. Engel’s and Dr. Johnsson’s site visits, the sampled areas within the project footprint
exhibited at least one, and in some cases, two, of the parameters that indicate the presence of
wetlands. The project is therefore subject to LCP policies related to wetland protection and
restoration.
Although the property owner in 2012 removed the site’s wetland characteristics, the LCP still
requires mitigation for the wetlands that were removed without a permit. As stated in LCP
Policy C 7.2.7, “[a]ny areas that constituted wetlands or ESHA that have been removed, altered,
filled or degraded as the result of activities carried out without compliance with Coastal Act
requirements shall be protected as required by the policies in this Land Use Plan.” In this case,
Commission staff identified wetland characteristics on the site, requested that AES and Poseidon
conduct a wetland delineation, and alerted the City to the likely presence of wetlands; yet the site
was graded and vegetation removed without AES or Poseidon seeking or obtaining necessary
approvals.
Although neither Poseidon nor AES completed the requested wetland delineation, staff is able to
use several documents to reconstruct key site conditions as they existed before the grading and
vegetation removal occurred and has calculated a reasonable estimate of the extent and type of
wetlands that had been present. First, the Jurisdictional Delineation memo identifies the extent
of each containment area in which wetland characteristics could occur – i.e., those relatively
level areas within the berms and not covered by the storage tanks – as 2.52 acres in Tank 1, 3.04
acres in Tank 2, and 2.21 acres in Tank 3 (NE) for a maximum possible wetland area of 7.77
acres. All three areas were partially covered by pipes, foundations, internal berms, or other small
structures totaling less than an acre, which reduced the potential area that could be considered
wetlands. The Wetland Data Sheets identify conditions at 18 locations distributed within those
areas in the proposed project footprint – eight sampling locations near Tank 1, four near Tank 2,
and six near Tank 3. Poseidon made observations on May 19, 2009 at the eight Tank 1 locations
and the six Tank 3 locations, on September 10, 2009 at one of the Tank 1 (NW) locations, and on
October 19, 2009 at the six Tank 3 locations. The January 2009 photographs of the site provide
visual support of the presence of vegetation and ponding, which is further supported by Dr.
Engel’s June 2009 field notes from the site.

49

Poseidon’s technical memorandum noted the presence of native soils a few inches beneath the fill, some of which
met they matrix color characteristics indicating hydric soils, though they did not have sufficient redoximorphic
features (which indicate cyclic wetting and drying of the soil) to meet they hydric soils parameter.
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Regarding the Tank 1 area, both the jurisdictional memo and the Wetland Data Sheets state that
AES had pumped stormwater into the area, suggesting that at least some of the hydrology
supporting wetland vegetation at that site may have been artificial, though the memo noted this
practice had not occurred for some time. The Wetland Data Sheets also show that area as having
the most upland (UPL) status plant species overall – that is, six of the 27 species (22%) identified
in that area were UPL, whereas the other two areas included just one UPL species. Two of the
eight sampling points within this area had UPL cover of 30% and 40%. Additionally, all the
sampling stations within the Tank 1 area also had Prevalence Index figures of 3.0 or greater,
which would represent either the upper bounds of wetland vegetation or indicate upland
vegetation areas. This suggests that although this area met the vegetation parameter, at least
some of the area exhibited upland characteristics and some of the wetland species may have been
supported by artificial hydrology, so would not be considered wetlands under the Coastal Act.
Even so, a small part of that area, as characterized by Sampling Points NW6 and NW7, were
covered primarily by FACW species – 35% and 92%, respectively, suggesting the existence of
wetland conditions at that location, so these locations are included in the total wetland acreage
described below.
For the other areas around Tanks 2 and 3, all the species and all the vegetation coverage
consisted of OBL, FACW, or FAC, and AES and Poseidon did not identify those areas as being
supported by artificial hydrology. The Wetland Data Sheets also show that all the sampling
points in these areas met the additional vegetation parameter of having a Prevalence Index of 3.0
or less. Because those areas meet the vegetation parameter and are not supported by artificial
hydrology, they are considered wetlands under the Coastal Act.
Based on the above-described evidence, as well as review of aerial photographs of the site taken
during different years and seasons, staff estimates that about 50% of the area near Tanks 1, 2 and
3 met the wetland vegetation parameter before it was graded and the vegetation removed.
Therefore, direct wetland impacts of the proposed project total approximately 3.5 acres.
Mitigation
Notwithstanding the unpermitted removal of wetland characteristics, LCP Policy C 7.2.7 requires
adequate mitigation for the lost productivity caused by removal of wetlands. The LCP also
provides guidance for determining the type of mitigation needed. LCP Policy I-C 8(c)
establishes that where avoidance is not possible, mitigation is to be on site, if feasible, or within
the general vicinity. It also requires mitigation elements such as restoration of native vegetation,
control of invasive plants, buffering, and development setbacks to improve the natural biological
value, integrity, and function of coastal wetlands. These are to be implemented in association
with LCP Policy C 1.1, which requires that adverse impacts associated with development in the
coastal zone be mitigated to the greatest extent feasible. Although separated from the larger
wetland complex by constructed berms, walls, and a layer of fill, the wetlands within the project
footprint continued to provide several wetland functions, as evidenced by the hydrophytic
vegetation on site used by sensitive species and by the ponding and waterfowl use observed
during at least one site visit.
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To mitigate the loss of wetland functions due to removal of on-site wetlands, as required by the
LCP, the Commission’s biologist recommends Poseidon create or restore wetlands at a 4:1
ratio. Special Condition 9 therefore requires Poseidon, prior to permit issuance, to develop and
implement a wetland mitigation plan that provides no less than 14 acres of coastal wetland
habitat at up to two nearby locations suitable for wetland creation and/or restoration. The Plan is
subject to a number of goals, objectives and performance standards meant to ensure that
mitigation conducted pursuant to the approved Plan provides ongoing wetland functions and
values in the area of Poseidon’s project.
Indirect Wetland and ESHA Impacts
As noted previously, the project site was formerly part of an extensive area of coastal wetlands
and dunes that extended for several miles along this area of the coast. The project site is adjacent
to the Magnolia Marsh, which is being partially restored by the Huntington Beach Wetlands
Conservancy (see Exhibit 9 – Huntington Beach Wetlands Conservancy Site Plan). A portion of
Poseidon’s site adjacent to the flood channel includes approximately 0.5 acres of wetlands that
are outside the Conservancy’s management area but contain similar habitat. Parts of the
proposed development would occur within 100 feet of these wetlands and those of the Magnolia
Marsh, resulting in two main types of indirect impacts – possible dewatering of wetland habitat
during project construction, and effects of noise and vibration on listed sensitive species known
or potentially occurring in those wetland areas. The project is additionally subject to LCP Policy
C 7.1.4, which requires a minimum 100-foot buffer between new development and wetlands,
which the current project does not provide.
In evaluating the project’s potential indirect wetland impacts, the SEIR noted the proximity of
the adjacent ESHA/wetlands and stated that the project would not redirect stormwater or cause
spills into that area. However, the SEIR did not fully describe the important habitat values of the
adjacent ESHA/wetland areas to the approximately two dozen sensitive species known or
presumed to use that habitat, and did not adequately evaluate the three issues noted above –
dewatering, noise, and the required buffer – as detailed below.
Much of the complex is being restored and protected by the Huntington Beach Wetlands
Conservancy, including restoration of the adjacent Magnolia Marsh starting in 2009. One of the
main goals of the Conservancy’s restoration plan is to “maximize salt marsh/tidal habitats with
no net harm to threatened and endangered (T&E) species existing on site such as the Belding’s
Savannah Sparrow.” The Magnolia Marsh and other nearby wetland areas provide habitat for at
least 23 listed sensitive species, including the following: 50
Species
Plants:
Aphanisma biltoides
Atriplex coulteri
Atriplex pacifica
Atriplex serenana var. davidsonii
50

Common Name

Status

Aphanisma
Coulter's Saltbush
South Coast Saltscale
Davidson's Saltscale

SSC
SSC
SSC
SSC

From Moffatt & Nichol, Huntington Beach Wetlands: Habitats and Sensitive Species, August, 2004. See also
California Energy Commission, Preliminary Staff Assessment for 12-AFC-02 – Biological Resources, October 2013.
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Astragalus pycnostachyus var. lanosissimus
Centromadia parryi ssp. australis
Cordylanthus maritimus ssp. maritimus
Juncus acutus ssp. leopoldii
Lasthenia glabrata ssp. coulteri
Nemacaulis denudata var. denudata
Nama stenocarpum
Navarretia prostrata
Suaeda esteroa
Animals:
Athene cunicularia
Charadrius alexandrinus nivosus
Cicindela gabbi
Panoquina errans
Passerculus sandwichensis beldingi
Pelecanus occidentalis
Rallus longirostris levipes
Sterna antillarum browni
Trigonoscuta dorothea dorothea

Ventura Marsh Milk-vetch
Southern Tarplant
Salt Marsh Bird's-beak
Southwestern Spiny Rush
Coulter's Goldfields
Coast Woolly-Heads
Mud Nama
Prostrate Navarretia
Estuary Seablite

FE/SE
SSC
FE/SE
SSC
SSC
SSC
SSC
SSC
SSC

Burrowing Owl
SSC
Western Snowy Plover
FT
Gabb's Tiger Beetle
SSC
Salt Marsh Skipper
SSC
Belding's Savannah Sparrow SE
California Brown Pelican
SSC
Light-footed Clapper Rail
FE
California Least Tern
FE
Dorothy's El Segundo Dune SSC
Weevil
Mimic Tryonia (California SSC
Brackish Water Snail)

Tryonia imitator

Note: Status indicators include species listed as: FE – federally endangered; FT –
federally threatened; SE – state endangered; ST – state threatened; SSC – species of
special concern.
The habitat types within and immediately adjacent to Poseidon’s project site include coastal
scrub and salt panne, which is noted as particularly important to the endangered Belding’s
Savannah Sparrow (see Exhibit 10a – Huntington Beach Wetlands: Vegetation Communities
and Exhibit 10b – Sensitive Species Habitats). The Magnolia Marsh restoration project is
expected to provide suitable breeding habitat for the endangered Light-footed Clapper Rail,
which also breed nearby. 51 Although the Magnolia Marsh area has been identified as being
subject to significant negative stressors due to nearby industrial uses, 52 a 2010 survey identified
26 separate sparrow territories in the Magnolia Marsh, which represents about 25% of the
territories in the full Huntington Beach wetland complex. 53
51

See September 12, 2012 USFWS comment letter regarding potential adverse effects of proposed adjacent AES
power plant replacement, California Energy Commission Application For Certification No. 12-AFC-02.
52

See Solek, Christopher, and Eric Stein, An Evaluation of Wetland Restoration Projects in Southern California
using the California Rapid Assessment Model (CRAM): A Final Report to the Southern California Wetlands
Recovery Project, Technical Report 659, February 2012.

53

See Zembal, Richard, and Susan Hoffman, A Survey of the Belding’s Savannah Sparrow (Passerculus
sandwichensis beldingi) in California – Final Report to California Department of Fish and Game, South Coast
Region, September 2010.
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Construction Dewatering
Groundwater levels beneath both the site and nearby wetlands are very close to the ground
surface and are tidally-influenced. Project construction will require extensive excavation to
remove liquefiable soils to a depth of about 20 feet below grade. The excavations will require
dewatering, which Poseidon is currently proposing to do by using a conventional perimeter well
dewatering system.
The SEIR stated that dewatering during construction is highly unlikely to affect nearby
ESHA/wetland areas because the radius of influence of the dewatering intake wells is expected
to stay within the project site. The SEIR did not include evidence supporting this conclusion, in
part due to the presence of the storage tanks at the site, which currently limit Poseidon’s ability
to collect the site-specific information needed to confirm this statement. However, limited
monitoring results from nearby groundwater monitoring wells on the power plant site indicate
that groundwater levels fluctuate with tide levels in the adjacent flood control channel,
suggesting that the groundwater hydrology on the site is responsive to and directly connected to
groundwater in nearby areas, including the adjacent wetlands. These characteristics suggest that
dewatering during construction could involve significantly higher volumes and affect a larger
area than anticipated in the SEIR.
In May 2013, Poseidon provided documentation stating that dewatering will be required for two
of the facility’s main components – the pretreatment building and the intake pump station.
Poseidon estimates the pretreatment building will require dewatering at a rate of up to 740,000
gallons per day for a total of 45.1 million gallons and that the intake pump station will require
dewatering at a rate of up to 1,280,000 gallons per day for a total of 39 million gallons. If done
concurrently, the total dewatering rate would be up to about 2.02 million gallons per day.
Poseidon has also estimated that the radius of influence from dewatering operations – that is, the
distance within which groundwater levels would be reduced – would be up to 225 feet from the
dewatering activities. This distance would encompass parts of the adjacent ESHA/wetland areas.
Poseidon anticipates that its upcoming geotechnical investigations will result in a more accurate
estimate of likely dewatering volumes and potential impacts. The limited amount of currently
available information show that the soils underlying the project site are relatively permeable and
respond to tidal input from the adjacent channel, indicating that Poseidon may need to use
methods other than conventional perimeter wells to allow adequate dewatering for construction
and to prevent adverse effects on the nearby ESHA/wetlands.
To ensure project dewatering does not cause offsite dewatering effects in the adjacent
ESHA/wetlands, Special Condition 10 requires Poseidon to submit results of the geotechnical
investigation it will implement after removal of the storage tanks and identify the expected
volume and extent of dewatering identified in that investigation. If results show that the
proposed perimeter well dewatering method will not prevent dewatering beneath the nearby
ESHA/wetlands, Poseidon will be required to install sheet piles, slurry walls, or another method
approved by a geotechnical engineer that will prevent such dewatering. With this condition, the
Commission can ensure that the dewatering associated with the project will not adversely impact
adjacent wetlands/ESHA, consistent with LCP requirements.
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Project Noise, Vibration, and Lighting
Poseidon’s currently proposed project configuration includes construction and project
components immediately adjacent to nearby ESHA/wetland areas, with parts of several buildings
and parking areas within 100 feet of those ESHA/wetland areas. The SEIR stated that expected
noise levels from construction equipment would be in a range of 77 to 85 decibels at a 50-foot
distance. Noise levels generated during demolition of the storage tanks are likely to be higher,
though the SEIR did not identify those levels. The SEIR identified noise levels during facility
operations ranging up to 108 dB from several of the project’s pumps and noted that several of
these pumps would be outside. The SEIR also described expected groundborne noise and
vibration levels from construction equipment of up to 75 VdB. 54 It did not assess increased
vibration levels that would occur during project operations, including potential pile driving
Poseidon may need to employ to place sheet piles for dewatering. The SEIR’s noise and
vibration analyses identified the nearest sensitive receptors as residences and parks several
hundred feet from the project site. The City’s CDP included a condition requiring Poseidon to
conduct a noise study during the project design stage to ensure that noise levels at the nearest
residential property line are no more than 5 dBA greater than existing nighttime ambient noise
levels at that property. However, neither the SEIR nor the CDP addressed the effects of expected
noise and vibration levels at the much closer ESHA/wetland complex, including habitat within
and adjacent to the project site used by the endangered Belding’s Savannah Sparrow, California
Least Tern, and Light-footed Clapper Rail. These sound levels are considered harmful to avian
species and could result in “take” of special status species that use these ESHA/wetland areas.
Several bird species, including the Light-footed Clapper Rail, are particularly sensitive to
vibration, and the CDFW specifically prohibits pile driving during their nesting season due to its
relatively high levels of both noise and vibration. 55
As part of determining project conformity to LCP Policy C 7.1.4 regarding required buffers,
Commission staff contacted staff of the California Department of Fish and Wildlife (CDFW)
regarding guidance on acceptable noise levels and mitigation measures for construction projects
near habitat areas used by sensitive avian species. 56 Both CDFW and the U.S. Fish and Wildlife
Service have developed and implemented recommended measures on a number of such projects,
and the agencies’ work with CalTrans has resulted in a more detailed set of thresholds than the
above-referenced “typical noise threshold,” for use in identifying potential “take” or harm to
sensitive species. 57 These thresholds range from “hearing damage” to “masking,” which is a
level preventing or reducing communication among individuals, and are associated with several
noise sources, including those resulting from construction equipment similar to that Poseidon
will use.
54

Groundborne noise and vibration is measured using “VdB,” or vibration decibel levels, to distinguish it from
airborne sound. Very low VdB levels can be imperceptible, but levels of around 100 VdB and higher can cause
structural damage.
55

Commission staff personal communication with CDFW staff, October 18, 2013.

56

Commission staff personal communication with CDFW staff, September 19 and October 18, 2013.

57

See, for example, Dooling, Robert, and Arthur Popper, The Effects of Highway Noise on Birds, prepared for
California Department of Transportation, September 2007.
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Additionally, review conducted as part of the proposed AES power plant expansion notes that
similar noise levels from that project’s construction could discourage sensitive species from
using the nearby habitat areas and adversely affect their breeding or nesting behavior, and that
chronic exposure to excessive noise has been demonstrated to adversely affect foraging behavior,
reproductive success, population density, and community structure. 58 Although the avian species
may be more sensitive to noise during breeding and nesting season, several types of “take” or
harm identified above could occur any time of year due to the relatively high noise levels
expected from both project construction and operation. The Energy Commission’s review
specifically notes that cumulative sound from Poseidon’s project and from the power plant
project could create a significant adverse noise impact at monitoring locations several hundred
feet farther away than these nearby wetland areas. 59
The conclusions and recommendations of CDFW and USFWS essentially identify potential harm
or “take” when noise levels are above ambient and greater than about 60 dBA. Mitigation
measures employed by both CDFW and USFWS include a requirement that applicants conduct
monitoring to ensure sound levels remain below thresholds known to result in take and conduct
nesting surveys and ongoing monitoring to identify and avoid potential adverse effects to nesting
birds. The USFWS has recommended several mitigation measures be implemented for the
adjacent Huntington Beach power plant replacement project, which will generate constructionrelated noise at levels similar to Poseidon’s project. 60 The USFWS recommends that the entire
wetlands area adjacent to that project be considered a sensitive receptor and that the project
include design features that maintain noise levels at or below ambient conditions.
The SEIR did not identify ambient noise or vibration levels at the project site or the nearby
ESHA/wetlands to allow comparison between existing noise and vibration levels and those that
would occur during project construction and operation. However, as part of the abovereferenced California Energy Commission (CEC) review of the AES power plant expansion,
AES has provided sound modeling information and ambient noise levels for its proposed project,
and some of that information and the conclusions from that analysis can be applied to Poseidon’s
project.
The AES analysis provides ambient nighttime noise levels at several nearby locations, including
two within the Magnolia Marsh close to Poseidon’s project footprint. Its September 2012
ambient noise survey conducted at six nearby locations showed ambient levels ranging from 38
to 66 decibels, with the two sample locations in the Marsh closest to Poseidon’s site measuring
51 and 66 decibels. CEC staff calculated the long-term average noise levels as 54 dBA and 61
dBA, respectively. AES also provided a site plan showing sound contours in and near the project
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See California Energy Commission, 12-AFC-02 Preliminary Staff Assessment – Biological Resources, October
2013.
59

See California Energy Commission, 12-AFC-02 Preliminary Staff Assessment – Noise and Vibration, October
2013.
60

See September 10, 2012 letter from USFWS to California Energy Commission regarding Application for
Certification 12-AFC-02.
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site. 61 Those contours suggest that some of the noise generated during the existing power plant
operations is attenuated before it reaches the wetland areas closest to the project site due to
distance and due to intervening structures, including the storage tanks that Poseidon will remove
as part of its project.
Based on the above, with ambient noise levels of about 60 dBA and Poseidon’s construction
noise ranging up to about 85 dBA, the noise generated during Poseidon’s project construction
would represent an increase of up to about 25 dBA over ambient levels in the nearest areas of
ESHA/wetlands. During project operation, the increase could be somewhat higher. The
vibration levels that would be generated in the ESHA/wetland areas during Poseidon’s project
construction are expected to be significantly higher than ambient, since the project site is
currently devoid of vibration sources and the nearest existing source – the power plant – is
several hundred feet distant, with its vibrations largely attenuated in the intervening soil and
underground structures between the plant and the ESHA/wetland area.
The SEIR states that construction-related noise and vibration is expected to be short-term;
however, the expected 24-month construction period would occur during at least two, and
possibly three, breeding and nesting cycles of the nearby special status bird species in the
adjacent habitat. The breeding and nesting season runs from about March 1 to September 15 for
most birds and from January 1 to August 31 for raptors. Disturbance of these or other species
using or nesting in the adjacent habitat may constitute illegal “take” under the Endangered
Species Act. In the CEC’s review of the proposed AES power plant modifications, it
acknowledged that construction of that project, much of which would be somewhat farther from
the ESHA/wetland than is Poseidon’s project, could cause a significant impact by disturbing
nesting birds or causing them to abandon nests and suitable habitat. 62 It identified a “typical
noise threshold” of 60 dBA as capable of interfering with avian communication, and noted that
noise from the power plant construction could be high enough to discourage birds from nesting
in the area. It also acknowledged that bird species occupying this particular habitat area may
have adjusted to slightly higher ambient levels, but nonetheless recommended a 60 dBA
maximum sound level at the ESHA/wetland receptors.
This is consistent with the City’s approach in other nearby projects where the City has cited the
60 dBA threshold as causing adverse impacts to avian species and has prohibited noise- and
disturbance-generating construction activities adjacent to the Magnolia Marsh during the
Belding’s Savannah Sparrow breeding season, which runs between mid-February and early
August (see, for example, City of Huntington Beach CDPs #2006-005 and #PW-08-003, both for
nearby sidewalk replacement projects). The Commission similarly recognized this potential
impact in its approval of a wetland restoration project (see CDP #5-08-061for the Huntington
Beach Wetland Conservancy) for areas in and near the Magnolia Marsh by imposing a special
condition that limited project activities to September through March. In nearby Bolsa Chica, the
61

See AES, Huntington Beach Energy Project (12-AFC-02) Additional Responses to Jason Pyle’s Data Requests,
Set 1 (#1-16), with specific reference to that document’s Figure DR Pyle 6-1 Estimated Sound Level Contours: Both
HBEP Block 1 and Block 2 at Full Load – Facility Sound Only, Janary 17, 2013.
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From California Energy Commission, Preliminary Staff Assessment for 12-AFC-02, Huntington Beach Energy
Project, Section 5.2, October 2013.
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Commission recently conditioned its approval of a bridge construction project by requiring noise
levels to not exceed 65 dBA within 100 feet of any active nests (see the Commission’s May 2013
approval of CDP 5-12-191). The Commission also generally requires that permittees conduct
nest surveys to identify any active nests within 300 feet of a construction site and to prohibit
noise levels greater than 65 dBA as long as those nests are active. 63
The Energy Commission’s October 2013 Preliminary Staff Assessment for the adjacent power
plant project includes recommended USFWS conditions that limit noise levels from project
construction to 60 dBA in any areas of potential nesting habitat near the site and that require
ongoing monitoring of nesting or use of suitable habitat by listed bird species. It also
recommends a number of measures that could reduce potential noise impacts, including placing
temporary or permanent sound barriers, locating noise-generating activities away from the
ESHA/wetland areas, reducing the number of noise-generating activities that occur
simultaneously, and others.
Mitigation
To avoid and minimize any adverse effects of the proposed project on nearby sensitive species
that depend on these adjacent ESHA/wetland areas, Special Condition 11 prohibits all projectgenerated noise of greater than 60 dBA at the delineated boundary of the wetland areas closest to
Poseidon’s proposed development activities – i.e., along the eastern part of the site near the
Magnolia Marsh. It also specifically prohibits pile-driving at the project site during breeding and
nesting periods between January 1 and September 15 of any year because pile driving cannot be
limited to just 60 dBA and is known to adversely affect nesting birds. It also requires Poseidon
to submit a Sound Mitigation Plan that identifies sound levels expected during project
construction and operation, identifies measures that will be implemented to reduce sound levels
at the nearest wetland boundary to the extent feasible, and describes monitoring and reporting
measures that will be implemented to ensure the habitat area is free from additional noise-related
impacts. Additionally, Special Condition 7 requires that the approved Sound Mitigation Plan be
incorporated into Poseidon’s Construction Plan for the facility.
LCP Policies C 7.1.2 and I-C 8(c) require protection against any significant disruption of
environmentally sensitive area habitat values and that any adverse effects be minimized through
avoidance. One of the significant habitat values provided by the adjacent ESHA/wetland areas is
breeding, nesting, and feeding habitat for birds, including several special status species. Special
Condition 12 therefore requires Poseidon to hire a qualified biologist for conducting ongoing
surveys to ensure the project does not adversely affect sensitive species. Special Condition 12
also requires the biologist to conduct nest surveys and monitoring to ensure that the project does
not cause impacts that would significantly degrade those areas. It further requires surveys before
and during nesting season and continued monitoring during project construction to identify the
presence of sensitive bird species near the site and to limit activities as necessary to avoid
disturbance. Implementation of these conditions may result in Poseidon proposing various noise
attenuation measures that could require an amendment to this CDP – for example, construction
of sound walls, placement of monitoring equipment, etc. The conditions allow minor changes to
be approved by the Executive Director if an amendment to this permit is not legally necessary.
63

See, for example, CDPs 5-12-191 and 5-12-268, both issued to the City of Huntington Beach.
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Finally, these conditions are largely consistent with guidance provided by both CDFW and
USFWS, consistent with LCP Policy I-C 8(c).
LCP Buffer Requirement
LCP Policy C 7.1.4 requires a buffer of at least 100 feet between new development and
ESHA/wetland areas. The policy allows wider buffers to be imposed if the development is
substantial or involves significant increases in adverse effects. It allows for a buffer of less than
100 feet, but only with review by CDFW. The policy establishes that buffer widths are to be
based on the biological significance of the wetland area and the sensitivity of species to
disturbance. LCP Policy I-C 8(c) additionally requires that setbacks and buffers between
development and ESHA are adequate to protect habitat quality.
Components of Poseidon’s project currently proposed to be located within 100 feet of nearby
ESHA/wetland areas include parts of the facility’s pretreatment plant, reverse osmosis building,
an electrical transformer station, and parking areas. As noted above, construction of the
pretreatment plant will involve significant dewatering, which may require the placement of sheet
piles, considered a highly disturbing activity by CDFW. In addition, demolition activities
associated with removal of two of the three large storage tanks would occur within this distance,
as well as some of the expected remediation activities. The storage tanks, which are located
between the power plant and the area of ESHA/wetland closest to Poseidon’s site, currently act
to partially attenuate sound levels from power plant operations, and their removal early in the
construction schedule will remove that attenuation effect. The existing perimeter berm between
Poseidon’s site and the ESHA/wetland area will remain, though at about 15 feet above msl, it is
not high enough to provide any substantial attenuation of project noise or vibration. As
described above and elsewhere in these Findings, the development associated with this project is
substantial and represents a significant increase in activity over the very low activity levels
currently occurring within the project footprint.
Noise and vibration from project construction and operation are expected to exceed levels that
cause disturbance to species using the immediately adjacent habitat. Because the project site and
its storage tanks have been largely out of service since the mid-1990s, project construction and
operation represent a significant increase over current levels of disturbance and adverse effects at
the site. Based on the expected noise and vibration effects, the significantly increased activity at
the site, and the sensitivity of species using the immediately adjacent habitat, the buffer between
project activities and development and the ESHA/wetlands should be at least the 100-foot
minimum required by the LCP.
Special Condition 11, which allows the project to generate no more than 60 dBA at the nearest
wetland boundary, reduces some potential impacts that might otherwise create a need for a wider
buffer. Additionally, the continued presence of the perimeter berm between the project site and
the ESHA/wetland area will provide a small amount of visual shielding from some project
activities. Nonetheless, in recognition of the remaining noise and vibration from the project, the
significant increase in noise, activity, and disturbance at the site due to the project, the overall
species sensitivity, and to ensure consistency with LCP Policies C 7.1.4 and I-C 8(c), Special
Condition 5 requires Poseidon to reconfigure its proposed project to ensure all development,
other than that associated with storage tank removal and site remediation, is at least 100 feet
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from the nearest ESHA/wetland boundary, as delineated by a qualified biologist approved by the
Executive Director.
Finally, even with a 100-foot buffer between the project site and adjacent ESHA/wetlands, the
additional lighting associated with project construction and operations represents another project
component that could disturb and adversely affect sensitive species in this area during both
construction and operations. To avoid and reduce potential adverse effects, Special Condition 5
also requires that all project-related lighting be directed downward and inward towards the
project footprint to the extent allowed by applicable health and safety requirements.
Conclusion
The development, as proposed, would result in significant adverse effects to wetlands and
environmentally sensitive habitat areas. However, as conditioned, the Commission finds the
project is in conformity with relevant policies of the LCP.
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H. FLOOD, TSUNAMI, AND SEA LEVEL RISE HAZARDS
LCP Policy I-C.20, Environmental Hazards Element, states:
Enforce and implement the policies and programs of the Environmental Hazards Element
of the General Plan to the extent that these programs and policies are not inconsistent
with the City’s Local Coastal Program.
The relevant and applicable policies and programs of the above-cited Environmental Hazards
Element are listed below.
Figures in parentheses at the end of each Environmental Hazards Policy refer to the
Implementation Program applicable to each Policy.
Environmental Hazards Policy 5.1.1 states: Identify tsunami and seiche susceptible areas,
and require that specific measures be taken by the developer, builder, or property owner,
during major redevelopment or initial construction, to prevent or reduce damage from
these hazards and the risks upon human safety (see Figure EH-8). (I-EH 1 and I-EH 4)
Environmental Hazards Program I-EH 4, Development Review or Environmental Review
Process, states: During development review (site plan, tract map, etc.) and/or
environmental review, require:
a. building structures proposed in liquefaction, unstable soil/slope conditions, flood
prone areas, high water tables, peat or other geologic hazards prone areas to
determine potential problems and to require mitigation measures;
b. a potential seismic/geologic damage assessment to be conducted for essential public
utilities (gas, water, electricity, communications, sewer) and require that appropriate
mitigation measures be incorporated;
c. critical or sensitive facilities and uses to be located in areas where utility services
and continuous road access can be maintained in the event of an earthquake;
…
g. that proposed critical, essential, and high-occupancy facilities be subject to seismic
review, including detailed site investigations for faulting, liquefaction, ground motion
characteristics, and slope stability, and application of the most current professional
standards for seismic design;
h. that proposed projects located in the tsunami hazard areas (Figure EH-9):
• are designed to minimize beach/bluff erosion and the need for sand replenishment
along city beaches; and
• consider design options which reduce the potential for damage to private
property and threats to public safety, i.e., raised foundations, ground floor
parking with upper level uses.
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LCP Coastal Element Hazards Section C10.1.19 states:
Identify tsunami and seiche susceptible areas (Figure C-30), and require that specific
measures be taken by the developer, builder or property owner during major
redevelopment or initial construction, to prevent or reduce damage from these hazards
and the risks upon human safety. Development permitted in tsunami and seiche
susceptible areas shall be designed and sited to minimize this hazard and shall be
conditioned to prohibit a shoreline protective device.
Coastal Act Section 30253 states, in relevant part:
New development shall do all of the following:
(a) Minimize risks to life and property in areas of high geologic, flood, and fire hazard.
(b) Assure stability and structural integrity, and neither create nor contribute
significantly to erosion, geologic instability, or destruction of the site or surrounding
area or in any way require the construction of protective devices that would
substantially alter natural landforms along bluffs and cliffs.
Sea Level Rise
The site and desalination facility would be subject to flooding and tsunami runup, both of which
would be exacerbated by expected higher sea levels during the life of the project. The City of
Huntington Beach has been singled out as being particularly susceptible to sea level rise. A 2013
study determined that up to 5,000 homes in the City, including many that are close to Poseidon’s
project site, are at risk due to sea level rise by 2020. 64 Not only is this part of the Orange County
coast susceptible to sea level rise, it contains a wide range of critical infrastructure that will be
affected unless significant effort is taken to protect, replace, or remove it. Several state agencies
and other entities funded a study that found the full Orange County coastline has structures worth
more than $17 billion (in 2000 dollars), including the adjacent power plant, that are vulnerable to
a 4.5-foot rise in sea level, which is roughly the level projected to occur by about 2100. 65
The state has adopted guidance provided in the 2012 NRC Report, Sea Level Rise for the Coasts
of California, Oregon, and Washington: Past, Present, and Future (adopted by the Ocean
Protection Council in its 2013 State of California Sea-Level Rise Guidance Document, or State
Guidance Document). 66 That guidance projects sea level rise of up to two feet by 2050 and up to
5.5 feet by 2010 along this part of the Orange County shoreline. This is the current bestavailable science on sea level rise projections. These projections of sea level rise along this
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See Climate Central, Surging Seas: Sea Level Rise Analysis, June 2013.
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Heberger, Matthew, et al., The Impacts of Sea-Level Rise on the California Coast, prepared by the Pacific Institute
for the California Climate Change Center – California Energy Commission, California Environmental Protection
Agency, Metropolitan Transportation Commission, California Department of Transportation, the California Ocean
Protection Council, March 2009.
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For more information on the NRC Report, go to http://www.nap.edu/catalog.php?record_id=13389 and on the
OPC Guidance, go to: http://www.opc.ca.gov/webmaster/ftp/pdf/docs/2013_SLR_Guidance_Update_FINAL1.pdf
(both last visited on 14 October 2013).
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section of the California coast is also consistent with the Commission staff’s recently published
draft guidance for incorporating sea level rise hazards and projections into LCP and coastal
development permit review. 67
The State Guidance Document cautions that the sea level rise projections likely underestimate
the amount of increase and that the uncertainties about these projections increase as planning
timeframes increase – i.e., they are likely more accurate for the immediate couple of decades and
less so for subsequent decades. It notes that the rate of sea level rise is not expected to be linear
and that it is likely to rise faster later in this century. The State Guidance Document
recommends that state agencies during project evaluation consider the projected lifespan of the
facility, its cost, and the impact or consequence of damage or loss of the facility. It also
recommends that consideration be given to the project’s adaptive capacity, impacts, and risk
tolerance for projects with an expected timeframe beyond 2050. 68
Poseidon has requested that the Commission consider only a 30- to 35-year operating life – until
approximately 2050 – and has expressed a willingness to accept a permit based only on that
period of operations, even though Poseidon has options to renew its leases and water purchase
agreements for an additional 30 years, which could extend the facility’s operating life to about
2080. Poseidon’s project design and mitigation measures, and the Commission’s Special
Conditions, are meant to address hazards associated with a sea level rise of up to two feet, which
is expected by about 2050, and related hazards, such as higher tsunami runup elevations,
increased groundwater tables, and others described below. An additional 30 years of operation
would take the project to about 2080, when estimated sea level rise is up to 3.75 feet and above
the hazard level Poseidon is designing for with the current project. Therefore, Special
Condition 13 allows the desalination facility to operate only until 2050 and requires Poseidon to
submit a new coastal development permit application if it proposes to operate beyond 2050, at
which time the Commission would determine whether the project needs to be redesigned or
removed. Poseidon informed Commission staff that it understands that after 30 years, Poseidon
may need to close fully, retrofit, or relocate the plant.
Importantly, and as noted in the Guidance Document, the expected increase in water levels are
likely to occur not just at some point several decades in the future, but also during the very near
future due to storm waves or recurring events like El Nino. The State Guidance Document notes
that, “[w]here feasible, consideration should be given to scenarios that combine extreme
oceanographic conditions on top of the highest water levels projected to result from SLR over
the expected life of a project.” It also states that water levels during these large, short-term
events along some parts of the coast have already exceeded sea level rise levels projected for
2030 and have reached those projected for 2050. The Huntington Beach shoreline area adjacent
to the project site is expected to experience significant sea level rise risks. As illustrated in
Exhibit 11, a two-foot water level increase could result in the facility becoming an “island”
67

See California Coastal Commission, Draft Sea-level Rise Policy Guidance, October 14, 2013.
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See also California Emergency Management Agency, California Natural Resources Agency, and Federal
Emergency Management Agency, California Adaption Planning Guide: Planning For Adaptive Communities,
September 2012.
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separated from nearby inland areas. This “island” effect could occur sooner during short-term
events, causing inundation of nearby properties due to higher tides, floods, storm surges, etc.
Therefore, although the project site is about one-half mile from the current shoreline, site
conditions and its location make it likely that, unless mitigated, the facility will be affected by
the higher expected water levels during its operating life and before 2050. The site itself is
already subject to tidally-influenced high groundwater tables. Existing monitoring wells on the
power plant site that are closest to the proposed desalination facility have shown groundwater
levels at or above the existing grade. 69 Groundwater levels are expected to rise with those of sea
level, with the higher groundwater table affecting the foundations of the facility, its storage
tanks, and its other structures, and increasing its susceptibility to hazards such as liquefaction and
lateral spread. The flood control structures adjacent to the facility have been designed to protect
the site from a 100-year flood event. These structures are not adequate for the 500-year event,
even without sea-level rise. Sea level rise may also result in secondary or indirect effects, such
as salt water intrusion into the facility’s foundations, inundation of surrounding properties,
increases in nearby beach erosion, changes in the flood channel hydraulics, potential increased
sedimentation in the flood channel with an associated loss of flood conveyance, and others. The
Findings and special conditions described below regarding flood and tsunami hazards
incorporate this expected two-foot water level into the project’s current design and mitigation
measures.
In addition, and to address the potential that the project may experience these hazards during its
operating life, the Commission is requiring through Special Condition 14 that Poseidon submit a
permit application to allow for relocation or removal of any project components that are
damaged or threatened with damage from coastal hazards during the expected operating life.
Pursuant to Coastal Act Section 30235 and LCP Section C 10.1.19, Special Condition 14 also
prohibits Poseidon from installing protective devices, such as seawalls, revetments, or similar
structures in response to such hazards. Special Condition 15 ensures that Poseidon
acknowledges and agrees that its facility is subject a number of coastal hazards and that it waives
any claim of damage or liability against the Commission regarding such hazards.
Flooding
The City’s Environmental Hazards Chapter, completed in 1996, identifies the project site as
being within a City-designated Flood Zone (see Exhibit 12 – City of Huntington Beach Flood
Map). The project site is within an area that has been subjected to numerous severe floods. It is
adjacent to the Huntington Beach Flood Control Channel, which was built in the 1960s in
response to local flooding and is managed by the Orange County Flood Control District. The
District recently upgraded a section of the Flood Channel near the project site to handle projected
100-year flood events. The Federal Emergency Management Agency (FEMA) classifies the site
as “Zone X,” which designates areas that are protected by levees from the 100-year flood but are
still within the 500-year Flood Zone (see Exhibit 13 – FEMA Floodplains). The site is also
within the Prado Dam Failure Inundation Zone (see Exhibit 14), which the City established in
recognition of the potential failure of the Prado Dam, an earthen structure in the upper Santa Ana
River watershed built before modern seismic-resistant designs. Failure of the dam would flood
over 100,000 acres, including most of the area of Huntington Beach surrounding the proposed
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project, with an inundation area of up to 15 miles wide and water levels of greater than 30 feet in
some areas. Maximum water levels at the project site are estimated to reach elevations of
between 10 and 15 feet. The project SEIR included a mitigation measure that partially addressed
flooding impacts, though it is not sufficient to ensure consistency with the relevant LCP policies,
as discussed below. 70
The City has developed other planning documents meant to help implement the Environmental
Hazards Chapter of the LCP. These include the City’s FEMA-approved Flood Management
Plan, which describes the policies and actions the City is to implement to ensure its eligibility for
FEMA flood insurance and other similar programs. FEMA has established that planning and
siting for “critical facilities,” which include police and fire stations, hospitals, and water facilities
such as the proposed project, be based on avoiding risks from the 500-year flood event. 71
As noted in the project description, the project includes a water storage reservoir that Poseidon
will build and turn over to the City. The City has designated its other reservoirs as critical
facilities. 72
There are three main flood risks. First, while the facility would be protected from the 100-year
flood event, the protection is dependent of structures that are not designed to resist the area’s
seismic forces. Second, as a critical facility, the City’s reservoir being built as part of Poseidon’s
project is to be sited above the 500-year flood elevation and the risk assessment for that facility
is to be based on that 500-year event. The City identified the proposed project site as being
within the 500-year flood zone, but did not evaluate potential risks associated with this facility
being located within that flood zone. Those risks include temporary or permanent loss of water
supply to development dependent on that supply, contamination of the facility’s water or water
delivery system, and increased public costs needed to provide measures to protect the facility
from these flood events. Finally, the facility is within the Prado Dam Inundation Zone, which at
the facility site, would result in flood elevations of between 10 and 15 feet. As noted in the risk
assessment discussion in Section IV.I below, the facility has about a 1 in 4 chance of
experiencing a 100-year flood and a 1 in 16 chance of experiencing a 500-year flood during its
expected 30-year operating life.
These risks will increase with the expected increase in sea level rise during the project’s
operating life. This is due largely to the area’s characteristics described in the sea level rise
discussion above and to the facility’s location near the shoreline and adjacent to the tidally70

The SEIR’s Mitigation Measure HWQ-1 states: “The City of Huntington Beach shall require that, prior to the
issuance of grading permits, the applicant’s Licensed Civil Engineer prepare a hydrology and hydraulic study to
identify the effects of potential stormwater runoff from the project on the existing storm drain flows for the 10-, 25-,
and100-year design storm events. The study shall identify existing runoff and, proposed runoff, in addition to
existing storm drain system capacity at the site discharge location to the nearest down-gradient main junction. The
applicant shall design site drainage and document that the proposed project would not increase peak storm event
flows over existing conditions for the design storm events.”
71

See, for example, Design Guide for Improving Critical Facility Safety from Flooding and High Winds, FEMA
Publication 543, January 2007.
72

See the 2012 Huntington Beach Hazard Mitigation Plan and the Huntington Beach/Fountain Valley Hazard
Mitigation Plan [n.d]. These are discussed in more detail in the risk assessment provided later in these Findings.
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influenced section of the flood control channel. The degree of flood protection at the site is
already influenced by the tides – that is, flood waters are released more slowly during a high tide
than during a low tide and back up into the channel and surrounding areas during a high tide.
This effect, which affects the extent of flooding and the height of flood elevations will increase
with sea level rise.
Although the City’s record does not identify expected flood heights, Commission staff used data
from the adjacent flood control channel and from a hydrologic analysis of the adjacent
Huntington Beach wetlands that show a 100-year flood elevation of between about 9 to 10.2 feet
in a nearby portion of the flood channel. 73 Data were not available for the 500-year flood event.
Adding the two feet of projected increase in sea level rise puts the 100-year flood elevation at
between 12 and 13 feet, which is in the same range as expected tsunami elevations and
somewhat lower than inundation from a Prado Dam failure. The 500-year flood level with sea
level rise is not known; but would exceed the 100-year flood levels.
Flooding could cause significant adverse impacts. For example, some of the facility’s chemical
storage areas and tanks, which would hold large amounts of various chemicals used for water
treatment, including biocides (e.g., a seven-foot diameter Ammonia Tank, a 10-foot diameter
Fluoride Tank, etc.) would be subject to inundation. The chemicals, if released during a flood,
could cause significant adverse biological effects. Underground electrical and pumping
components would be subject to complete inundation, potentially resulting in plant outages. It is
also likely that the flood would produce structural debris from components of the desalination
facility, which could worsen damage to nearby structures or property.
The City’s LCP requires that the decision maker assess potential problems and require mitigation
measures for building structures proposed in flood prone areas. For example, Environmental
Hazards Program I-EH 4 requires, during development or environmental review, that potential
problems in flood-prone areas be identified and mitigation measures be required. To fully
implement this policy, the Commission is requiring several special conditions that require
Poseidon to further identify the potential flood-related impacts to the project and to mitigate for
likely adverse flood-related effects. First, Special Condition 16 requires Poseidon to submit,
prior to permit issuance, documentation from a licensed engineer that identifies the elevation at
the project site of the 500-year flood, including the above-referenced two-foot increase in sea
level during the project’s expected operating life, and certification from the engineer that the
desalination facility, its storage tanks, and City reservoir are elevated above, and protected from,
that projected 500-year flood event.
Poseidon has also proposed preparing, in coordination with AES, a Facility Hazard Emergency
Response Plan that addresses health, safety, and structural stability concerns associated with
tsunami-related hazards. In recognition of these hazards, and to ensure this proposed plan is
consistent with the health, public safety, and damage prevention components of Environmental
Hazard Policy EH 5.1.1 and Environmental Hazards Program I-EH 4, Special Condition 17
73

See Federal Emergency Management Agency, Flood Profiles, Huntington Beach Channel (D01), December 15,
2009, and Moffatt & Nichol, Hydrologic and Hydraulic Baseline Report, prepared for Huntington Beach Wetlands
Conservancy, August 18, 2004.

80

A-5-HNB-10-225/E-06-007 (Poseidon Water)
requires Poseidon to submit, prior to permit issuance, a Facility Hazard Emergency Response
Plan prepared in coordination with AES and other nearby property owners and government
entities that identifies the hazards to Poseidon’s facility and to nearby structures owned by
others, and identifies measures to avoid or reduce these hazards. This plan is also to include
documentation from these other nearby landowners and government entities that the plan
accurately reflects expected hazards. It is also to include documentation from the City that the
proposed project is consistent with the goals and objectives of the City’s Flood Management
Plan, which is meant to help the City implement the LCP’s Environmental Hazards Chapter.
These special conditions are meant to ensure both that the project is not damaged due to flood
events and that the project does not cause the type of flood damage described above during those
events. In addition, and to address the potential that the project may experience flood-related or
other hazards during its operating life, the aforementioned Special Condition 14 requires
Poseidon to submit an application to relocate or remove components of the facility that are
threatened or damaged by coastal hazards.
Tsunami Hazards
Despite the site’s distance from the shoreline, it is subject to significant tsunami hazards. The
site sits within a Tsunami Runup Zone the City designated in 1996 that extends about a mile
inland from the shoreline (see Exhibit 15 – Map of Tsunami Runup Zone). 74
At the time of that designation, the City identified expected tsunami elevations of up to five feet
for a 100-year event and up to 7.5 feet for a 500-year event. More recent data and updated
studies show the site is subject to higher runup levels and more severe tsunami risks. The project
site is within the tsunami runup zone identified in the 2009 California Geological Survey
Tsunami Inundation Map for the Huntington Beach area, which identifies the potential runup
area in this part of the City as extending more than two miles inland, with expected water levels
of up to about 16 feet above mean sea level (see Exhibit 16 – 2009 Tsunami Inundation Map for
Huntington Beach). 75
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This map is the Figure C-30 referenced in LCP Policy C 10.1.19 above.
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A more recent study suggests even greater inundation levels at or near the site. A September 2013 report, Science
Application for Risk Reduction (SAFRR) Tsunami Scenario, published by the California Natural Resources Agency,
Department of Conservation, and California Geological Survey and the United States Geological Survey and
Department of Interior, describes a tsunami scenario for the California coast that would result from a 9.1 earthquake
in the Aleutians. The modeled tsunami would inundate large areas of the coastline, including areas with significant
economic and infrastructure importance. This study used multiple coarse- and fine-grained models to identify likely
inundation depths and water velocities, which were used to determine likely levels of damage along key parts of the
coast, such as the Ports of Long Beach and Los Angeles. The study did not identify specific runup elevations along
the Huntington Beach shoreline, but noted that in nearby Newport Beach, tsunami elevations could reach up to about
20 feet above msl with velocities of up to about 60 feet per second (or roughly 45 miles per hour).
In response to that study, Poseidon submitted a September 19, 2013 technical memorandum stating that it had
calculated the runup at its project site from this tsunami scenario as 4.0 feet, which is substantially lower than the
expected inundation levels it provided as part of earlier submittals. Poseidon did not provide the calculations that
served as the basis for this memorandum.
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Part of the site’s tsunami risk and the expected tsunami runup elevations are based on nearby
seafloor bathymetry and other characteristics offshore of Huntington Beach that create a tsunami
amplification area. 76 Tsunami inundation analyses used in land use planning often refer to 100year and 500-year events, based on FEMA’s methods for floodplain mapping. For several
reasons, however, determining tsunami probabilities is significantly more difficult than
predicting flood events. Tsunamis occur less frequently than floods, their historic and prehistoric
records are often less exact, and the events that generate them can occur over a much larger area.
The 2009 California Tsunami Inundation Maps created by the California Geological Survey are
based not on 100- or 500-year probabilities, but on the maximum expected inundation an area
could experience from either far-field tsunamis (i.e. those tsunamis that are generated far from
Huntington Beach) and from locally generated or near-field events. For each mapped area of the
coast, the CGS identified expected inundation levels for every 30-meter grid within the modeled
runup zone. The Commission has relied upon the CGS tsunami maps to determine that the
project site is within the tsunami inundation zone and thus needs to address tsunami inundation
issues in the siting, planning and design of the proposed project.
The City’s LCP requires that proposed projects within its designated Tsunami Runup Zone be
evaluated for consistency with several of the Environmental Hazards policies identified above. In
addition, Coastal Element section C10.1.19 requires that development located in tsunami or
seiche susceptible areas be designed to prevent or reduce damage from these events.
The first step in this evaluation is to determine the elevations of the structures proposed as part of
this project to determine if they will be vulnerable to tsunamis or seiches. The SEIR considered
project elevations, but it included several inconsistencies about elevations of the site and of
proposed facilities. For example, the SEIR stated both that the site is about five feet above sea
level and that site elevations range from nine to fourteen feet above sea level. 77 It stated that
final site elevations would range from nine to fourteen feet above mean sea level but also that all
structural foundations would be at least ten feet above mean sea level. 78 Site elevation drawings
in the SEIR showed, however, that foundations would actually range from seven to fourteen feet
above sea level, and the project description noted the presence of underground project
components, including electrical and pump structures (with no elevation provided). The SEIR
also described grading needed to prepare the site would result in less than two feet of elevation
gain within the project footprint, which would not be sufficient to provide the foundation
elevations noted above or to avoid the expected tsunami-related risks described below. 79
76

See Legg, Borrero, and Synolakis, Evaluation of Tsunami Risk to Southern California Coastal Cities, Federal
Emergency Management Agency and Earthquake Engineering Research Institute, January 2003.
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The EIR at pages 4.2-2 and 4.9-1 state that the existing site is approximately five feet above mean sea level, while
page 3-8 states that site elevations range from approximately 9 to 14 feet above mean sea level.
78

See EIR, page 4.12-33, which states: “[T]he project site is proposed to be at elevations ranging from 9.0 to 14.0
feet AMSL [above mean sea level], with all building foundations above 10.0 AMSL.”
79

The EIR at page 4.9-7 states that the eleven acres of final site grading is expected to require 73,000 cubic yards of
fill material. That amount of fill over eleven acres would provide less than two feet of elevation gain.
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To clarify the site characteristics, given the conflicting statements in the SEIR, Commission staff
asked Poseidon to provide surveyed elevations as part of the geotechnical and geophysical
investigations that staff had also requested. Poseidon stated that its building foundations would
be at elevations between nine and fourteen feet above mean sea level, although some of its
pumps, piping, and electrical facilities will be lower.
The Commission staff requested that Poseidon provide an assessment of tsunami risks and to
propose design changes that might be needed to avoid or reduce those risks over the life of the
development. In addition, staff requested that Poseidon examine both tsunami risk now, and the
future risk associated with a significant tsunami combined with sea level rise. Staff suggested
that Poseidon use for its analysis the following reference documents:
California Geological Survey – Tsunami Inundation Map (2009).
City of Huntington Beach Local Hazard Mitigation Plan (2012). 80
Orange County – Grand Jury Report on Tsunami Hazards (2008).
Orange County – Emergency Operations Plans: Tsunami Annex (2006, scheduled to be
updated in 2012).
o National Academy of Sciences – Sea Level Rise for the Coasts of California, Oregon, and
Washington: Past, Present, and Future (2012).
o
o
o
o

In response, Poseidon declined to use the recommended documents for its analysis, stating that
their use would be “scientifically unsound,” although it did not elaborate on its basis for this
determination. Poseidon instead provided a hazards’ assessment based on a 1974 Corps of
Engineers report to calculate a maximum tsunami elevation of nine feet. 81 Poseidon also added
0.9 feet to this elevation to reflect predicted sea level rise during the project’s operating life,
resulting in a projection for maximum tsunami inundation of approximately ten feet. 82 The
Commission disagrees with both Poseidon’s characterization of tsunami inundation and its sea
level rise estimate for the following reasons:
o Regarding Poseidon’s use of the 1974 Corps report, staff notes the that the National
Oceanic and Atmospheric Administration’s (NOAA’s) Tsunami Research Center has
stated that the methods used in that Corps report were considered groundbreaking at the
time of its publication, but have since been superseded by more advanced methods. 83
80

Pursuant to 44 CFR Section 201.6(d)(3), Local Mitigation Plans must be updated at least once every five years in
order to continue to be eligible for FEMA hazard mitigation project grant funding. The City’s Plan was most
recently approved in 2006, so the City must adopt an updated Plan before it is eligible for this FEMA funding.
81

Houston, J.R., and Garcia, A.W., Type 16 Flood Insurance Study, Waterways Experiment Station Report H-74-3,
United States Army Corps of Engineers, 1974.
82

As noted above, Poseidon responded to a recent September 2013 study suggesting even greater inundation levels
at or near the site by contending that its facility would be subject to runups of about 4 feet above msl.
83

See, for example, Tsunami Pilot Study Working Group, Seaside, Oregon Tsunami Pilot Study – Modernization of
FEMA Flood Hazard Maps, Open-File Report 2006-1234, U.S. Geological Survey, 2006.
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Methods used in the 1974 report evaluated distant sources only, were based on just the
short-term historical record, used relatively low-quality bathymetry data, and calculated
wave heights at the shoreline only. In contrast, current methods, as used in several of the
staff-recommended documents, incorporate near-field sources, use long-term
paleoseismic and paleotsunami records as well as available short-term records, employ
higher quality offshore and nearshore bathymetry, and identify the inland extent of
hazard zones using runup heights and currents. The limited methods used in the 1974
report are particularly unsuited for this part of the Orange County coastline, where much
of the tsunami-related risk is associated with potential near-field events, such as nearby
undersea landslides, and where expected inundation levels are influenced by
characteristics of nearby bathymetry. For example, one of the tsunami sources that could
result in the expected maximum inundation is a magnitude 7.6 earthquake on the nearby
Catalina fault offshore of Orange County. 84 The 1974 report did not consider these
components in its approach.
o Poseidon’s use of a 0.9-foot increase for predicted sea level rise during the project’s
operating life is an underestimate, in at least two ways. First, the project’s expected
operating life is 30 years, which would extend until about 2050. The above-referenced
2012 National Academy of Sciences report shows an expected sea level rise of up to 24
inches by 2050.
o Poseidon characterized the suggested documents as scientifically unsound; however,
those documents include several adopted by local and state agencies to reflect the most
current understanding of tsunami risks along the California coast. The Commission relies
upon the best available science to support its decisions, and at present, the CGS Tsunami
Inundation Maps and the National Academy of Science’s report on sea level rise
represent the most appropriate information for use in this analysis. In addition, the
Commission has previously used the 2009 CGS Tsunami Inundation Maps as a basis for
determining whether a proposed project site is within a mapped inundation area. 85
Similarly, the Ocean Protection Council has recommended in its 2013 Sea Level Rise
Guidance 86 that state agencies should use the National Academy projections of future sea
level rise to inform their planning and project review efforts.
The Commission staff consulted with staff of the CGS and CalEMA, who provided the detailed
modeling results from the CGS Tsunami Inundation Maps for Huntington Beach. Based on the
84

See California Energy Commission, Huntington Beach Energy Project Application for Certification, Report of
Conversation on Potential Tsunami Runup, Docket No. 12.-AFC-02, June 24, 2013.
85

See, for example, the Commission’s 2012 Final Adopted Findings for A-2-SMC-11-021 (Big Wave Group, LLC),
2012 and A-3-MRB-11-001 (Morro Bay-Cayucos Sanitary District Waste Water Treatment Plant Upgrades [
86

In the March 2013 hearing of the Ocean Protection Council, the OPC updated the sea level rise guidance to use
the NAS projections, See http://www.opc.ca.gov/2013/04/update-to-the-sea-level-rise-guidance-document/ for a
discussion of the decision, and
http://www.opc.ca.gov/webmaster/ftp/pdf/docs/2013_SLR_Guidance_Update_FINAL1.pdf for the most recent
OPC guidance.
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input from CGS and CalEMA, the Huntington Beach power plant site has a projected runup
elevation of approximately 11 feet above msl. This elevation would result from at least two
events – a magnitude 7.6 earthquake on the nearby offshore Catalina fault or a magnitude 9.2
event in Alaska’s Aleutian Islands.
Most of Poseidon’s structural foundations are proposed to be between nine and fourteen feet
above msl, so a 13-foot tsunami would cause inundation of between one and four feet throughout
the site, and the below-grade electrical and pumping components of the project would be
completely inundated. As evidenced by recent tsunami events worldwide and in California, a 13
foot tsunami could cause significant adverse impacts. As described in the section above on
flooding, a tsunami could cause a spill of the chemicals and biocides Poseidon uses in its
desalination process, or underground electrical or pumping facilities could fail, resulting in plant
outages. It is also likely that damaged structural components would contribute structural debris
to the tsunami and worsen the damage at the facility and at nearby structures and properties. In
addition, even smaller tsunamis can be damaging – for example, the Orange County MultiHazard Mitigation Plan describes a one- to three-foot tsunami as highly destructive. 87
Other than locating proposed facilities outside of tsunami runup areas, the simplest approach to
preventing or reducing tsunami-related hazards is to elevate structures above expected runup
levels. Elevating the structures would require substantially more fill than the 17,500 cubic yards
Poseidon might use to grade areas around the structures and would redirect tsunami energy to
nearby structures and properties, including the adjacent power plant, substation, and flood
control levees. This would likely increase tsunami-related damage and safety risks and therefore
not conform to Environmental Hazards Policy 5.1.1. In addition, the fill needed to elevate the
project structures would likely increase truck traffic during construction, resulting in adverse
effects on public access and air quality. As noted in the SEIR, construction-related emissions are
already expected to be significant and unavoidable, and the additional work would further
exacerbate this already significant impact. Increasing the amount of fill on the site could also
affect the high groundwater table beneath the project site, which could change the hydrologic
regime of the adjacent wetlands and flood control channel. Elevating the facility or its
components would also likely increase noise levels at the adjacent wetlands and ESHA during
project operations, thereby adversely affecting listed special status species. Elevating would also
require additional electricity to pump water to the higher elevations, which would increase the
project’s indirect greenhouse gas emissions. It would also create additional visual impacts, and
increased facility elevations could also result in exceedance of the Zoning Code’s 50-foot height
limit, which would require the City to approve a variance. Thus, while elevating the facility’s
structures might better conform to Environmental Hazards Policy 5.1.1, it could result in all of
the other impacts described above.

87

See the Municipal Water District of Orange County, Orange County Regional Water and Wastewater MultiHazard Mitigation Plan, February 2012.
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Poseidon instead proposed several mitigation measures to address the tsunami risks identified
above. 88 In addition to the above-referenced SEIR Mitigation Measure HWQ-3, Poseidon has
proposed two approaches to protect against tsunami forces and would implement one or both:
o One option would keep individual structures at their currently proposed elevations while
grading around them to provide elevations of at least 13 feet msl. Poseidon estimates that
about 17,500 cubic yards of soil would be needed to provide the necessary elevation.
Poseidon had previously planned to excavate and remove about 18,000 cubic yards of
material from the site during construction, so this grading option would use most of the
excavated material for on-site fill.
o A second option would incorporate tsunami-resistant design features into structures that
would be subject to inundation. Those design features may include enclosing belowgrade structures within reinforced concrete walls to resist tsunami forces, protecting tanks
against uplift due to tsunami buoyant forces, and others.
Poseidon is also proposing to implement a safety plan for facility personnel that includes on-site
signage training for facility personnel to know how to recognize tsunami watches and warnings
that may be issued, and identifying an evacuation site. It would also develop a coordinated
Emergency Response Plan with the neighboring AES power plant. Finally, Poseidon is
proposing to incorporate as-of-yet unidentified tsunami-resistant design features in its proposed
structures, as described in the 2008 Federal Emergency Management Agency’s (FEMA’s)
Guidelines for Design of Structures for Vertical Evacuation from Tsunamis. This document
largely describes methods to elevate structures or provide vertical egress from structures during a
tsunami.
While these proposed measures are useful, they do not adequately address likely tsunami-related
hazards, as Poseidon has not adequately identified how it would incorporate either option into its
facility design, and they are not sufficient to ensure consistency with relevant LCP policies. To
address these potential additional impacts and to ensure that this project is planned, designed and
built in a manner that is consistent with the LCP policies and that it reduces known and potential
adverse effects and risks, the Commission is requiring several Special Conditions.

88
Poseidon’s proposed Design Measure D states: “Poseidon shall develop a Hazard Emergency Response Plan with
AES HBGS prior to the commencement of project operations. Poseidon has submitted a Draft Hazard Emergency
Response Plan tailored to the current AES plan but revised to address a non-essential water treatment plant.
Poseidon will meet with AES HBBGS to work together on a coordinated plan that is in accordance with the draft
plan submitted…”

Poseidon’s proposed Design Measure E states: “Poseidon shall incorporate tsunami-resistant design features into the
design of proposed structures that are sufficient to accommodate potential inundation of between approximately 0.0
feet and approximately 4.0 feet of water. Guidance on tsunami-resistant design that can sufficiently accommodate
these inundation levels and provide for vertical evacuation if necessary is available in the Applied Technology
Council report titled Guidelines for Design of Structures for Vertical Evacuation from Tsunamis [ATC, 2008]. Such
tsunami-related design features may include: (1) raising the grade around individual buildings that are currently
below the 13.0 feet MSL runup elevation; and (2) ensuring that buildings potentially subject to inundation have a
minimum concrete wall thickness of 1.25 feet.”
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Regarding Poseidon’s proposed structural stability measures, it is not clear which design features
Poseidon would use at different locations or for various structures, and it is not clear from the
information so far provided whether they would provide adequate stability. For example, one
proposed measure is to construct 1.25-foot thick concrete walls around some structures, but it is
not clear what the basis is for this construction measure or whether it would provide the required
stability. Additionally, several of the structures would have door and window openings below
the expected inundation level and others currently include piers or tank walls that are narrower
than the proposed thickness. To ensure structural stability, Special Condition 5 builds on
Poseidon’s proposed Design Measure E by requiring Poseidon, prior to permit issuance, to
clearly identify the structural modifications that will be used for all project structures and
components, including tanks, piping, and underground utilities. In addition, Special Condition
18 requires that, prior to permit issuance, Poseidon submit documentation from a licensed
structural engineer certifying that all project structures and components are designed to resist
forces expected from tsunami runup of 13 feet above msl.
Regarding the proposal to add grading around some structures, it is not yet clear how the grading
would be designed to allow site operations and provide the necessary level of protection. The
grading would also need to be in accordance with other site configuration requirements – for
example, the wetland setback described in Section IV.G – Wetlands and ESHA and the open
perimeter required for the facility’s substation, as described in the SEIR. Poseidon is required to
include any such proposed grading in its Revised Facility Plans required pursuant to Special
Condition 5. Additionally, Special Condition 18 requires that any grading used for tsunami
protection shall be prepared and reviewed by a licensed geotechnical or civil engineer who
concurs that all grading elements are designed to withstand forces from tsunami runup of 13 feet
above msl without overtopping, and any grading would need to be consistent with the other
special conditions of this permit.
In addition, the Commission, through Special Condition 17, is building on SEIR Mitigation
Measure HWQ-3 and modifying Poseidon’s proposed Design Measure D to also require
Poseidon to conduct hydrodynamic modeling to ensure the proposed design of its facility and
associated grading will not result in any increase in inundation levels, overflow currents, or
human safety threats at adjacent structures during a maximum probable tsunami of 11 feet above
msl, combined with 2 feet of sea level rise. Special Condition 17 also specifies that the
modeling examine not only the project site with the proposed development, but also adjacent
structures associated with the power plant, the adjacent Southern California Electric substation
on the power plant site, and the adjacent flood control channel. This condition can ensure that
the proposed elevation of the structures will not cause the adverse offsite effects outlined above.
In addition to Poseidon’s proposal that it coordinate with AES, Special Condition 17 also
requires Poseidon to obtain concurrence from owners of the other nearby structures that the
modeled results accurately reflect likely conditions and possible damage and hazard levels.
In order to ensure adequate life safety measures, as required by LCP Policy I-EH 4(g), Special
Condition 17 further requires Poseidon to include in the final project design approved by the
structural engineer (pursuant to Special Condition 18) structural elements that allow project
personnel to immediately remove themselves to one or more locations that will not be subject to
tsunami inundation or that will be safe from inundation. This may include (for far field events)

87

A-5-HNB-10-225/E-06-007 (Poseidon Water)
evacuation to a safe inland location, and (for near field events) vertical access to rooftops above
the expected inundation level or measures allowing personnel to remain inside structures that
meet these requirements. Special Condition 17 also requires that if these tsunami design
measures will result in external changes to the bulk or height of any of the proposed structures,
that these design changes may require additional review through a permit amendment
application.
In addition, the project is expected to provide a reliable water supply in the face of any of several
local or regional emergencies that might cut off or reduce the flow of water to the area, and the
City considers at least part of the project – the water storage tank being built to serve as a City
reservoir – as a critical facility in its Hazard Mitigation Plans. Special Condition 19 therefore
requires Poseidon to also obtain concurrence from the City that Poseidon’s Facility Hazard
Emergency Response Plan is consistent with the City’s current Hazard Mitigation Plans.
Finally, and to address the potential that the project may experience hazards associated with
tsunamis during its operating life, Special Condition 14 requires Poseidon to submit a permit
application to allow for relocation or removal of any project components that are damaged or
threatened with damage from coastal hazards during the expected operating life, and, pursuant to
LCP Policy C 1.10.19 and Coastal Act Section 30235, prohibits Poseidon from installing
protective devices in response to these hazards.
Conclusion
The development, as proposed, would be subject to significant risk from floods, tsunami runup
and associated effects, and sea level rise. However, as conditioned, the Commission finds the
project is in conformity with relevant policies of the LCP.
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I. GEOLOGIC HAZARDS
LCP Policy C1.1 states:
Ensure that adverse impacts associated with coastal zone development are mitigated or
minimized to the greatest extent feasible.
LCP Policy C 10.1.3 states:
Require seismic/geologic assessment prior to construction in the Alquist-Priolo
Earthquake Fault Zone as shown in Figure C-28.
LCP Policy C 10.1.4 states:
Require appropriate engineering and building practices for all new structures to
withstand ground shaking and liquefaction such as those stated in the Uniform Building
Code.
LCP Policy I-C.20, Environmental Hazards Element, states:
Enforce and implement the policies and programs of the Environmental Hazards Element
of the General Plan to the extent that these programs and policies are not inconsistent
with the City’s Local Coastal Program.
The relevant and applicable policies and programs of the above-cited Environmental Hazards
Element are listed below. Figures in parentheses at the end of each Environmental Hazards
Policy refer to the Implementation Program applicable to each Policy.
Environmental Hazards Policy 1.1.4 states: Evaluate the levels of risk based on the
nature of the hazards and assess acceptable risk based on the human, property, and
social structure damage compared to the cost of corrective measures to mitigate or
prevent damage. (I-EH 3 and I-EH 4)
Environmental Hazards Policy 1.2.1 states: Require appropriate engineering and
building practices for all new structures to withstand groundshaking and liquefaction
such as stated in the Uniform Building Code (UBC). (I-EH 5)
Environmental Hazards Program I-EH-1, Studies/Mapping/Master Plans, states, in
relevant part:
a. Conduct, prepare and/or update the following as funding permits:
...
• an assessment of potential damage to essential utility and transportation
infrastructure and public service facilities due to geologic/seismic hazards. The
findings of the assessment should be utilized in the review of proposed
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development projects, and used for maintaining and updating emergency
preparedness plans;
Environmental Hazards Program I-EH-3, Alquist-Priolo Earthquake Fault Zone, states:
a. Continue to implement the Alquist-Priolo Earthquake Fault Zone requirements.
b. Implement the fault classification system suggested by Leighton & Associates (April
17, 1986) with regard to faults in the City susceptible to fault rupture, and establish a
study requirement based on risk and structure importance.
Environmental Hazards Program I-EH 4, Development Review or Environmental Review
Process, states:
During development review (site plan, tract map, etc.) and/or environmental review,
require:
d. building structures proposed in liquefaction, unstable soil/slope conditions, flood
prone areas, high water tables, peat or other geologic hazards prone areas to
determine potential problems and to require mitigation measures;
e. a potential seismic/geologic damage assessment to be conducted for essential public
utilities (gas, water, electricity, communications, sewer) and require that appropriate
mitigation measures be incorporated;
f. critical or sensitive facilities and uses to be located in areas where utility services
and continuous road access can be maintained in the event of an earthquake;
…
i. that proposed critical, essential, and high-occupancy facilities be subject to seismic
review, including detailed site investigations for faulting, liquefaction, ground motion
characteristics, and slope stability, and application of the most current professional
standards for seismic design;
Environmental Hazards Program I-EH-5 – Ordinances:
a. Enforce the most current Uniform Building code adopted by the State of California.
b. Prepare ordinances prohibiting the location of critical or sensitive facilities or high
occupancy facilities within a predetermined distance of an active or potentially active
fault.
Coastal Act Section 30253 states, in relevant part:
New development shall do all of the following:
(a) Minimize risks to life and property in areas of high geologic, flood, and fire hazard.
(b) Assure stability and structural integrity, and neither create nor contribute
significantly to erosion, geologic instability, or destruction of the site or surrounding
area or in any way require the construction of protective devices that would
substantially alter natural landforms along bluffs and cliffs.
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The proposed site for the plant and substantial portions of the proposed pipeline routes are
subject to several types of geologic hazards, including surface fault rupture, ground shaking,
liquefaction, and lateral spread. The Commission’s analysis, as described below, shows that
there is a significant probability that the project would experience one or more of these hazards
during its expected operating life. In addition, the expected increase in sea level described
above, will increase the risk from some of these hazards during the project’s operating life.
The project location is within a seismically-active region that makes the project subject to
geologic hazards including surface fault rupture, ground shaking, liquefaction, and lateral soil
spread. The site is affected by several regionally-active fault systems. The most significant is
the Newport-Inglewood Fault Zone (NIFZ), which includes the proposed project site and
portions of Poseidon’s proposed pipeline routes. The NIFZ extends about 50 miles from
Newport Beach to Los Angeles. It consists of a series of known faults, and geologists believe
there are additional unknown faults in a zone that ranges up to somewhat more than a mile wide.
The NIFZ is generally thought to be contiguous with the Rose Canyon Fault Zone which
underlies parts of San Diego, trends offshore at La Jolla, and continues north to meet the NIFZ;
no exact point is accepted as a transition from one to the other, and the structure is collectively
referred to as the Newport-Inglewood-Rose Canyon (NIRC) fault zone. Much of the NIFZ is not
well-characterized, due in part to the region’s extensive existing development which obscures
surface features. The entire NIRC fault zone is considered active as defined by the state of
California. 89
The California Geological Survey (CGS) has also designated several specific segments of the
NIFZ as being within an Alquist-Priolo Earthquake Fault Zone, including a portion of the
NIFZ’s North Branch Fault, which is about 0.3 miles from the proposed project site. 90 The
project site is within the approximately eight-mile long rupture zone of the geologically recent
1933 Long Beach earthquake, which was a magnitude 6.3 event on the NIFZ that resulted in
significant loss of life and extensive property damage. The epicenter of that event was located
just offshore of the project site. The City’s 1996 Environmental Hazards Chapter states that
faults within the NIFZ have an expected maximum earthquake of magnitude 7, an expected
maximum ground acceleration of up to 1g, and potential surface fault rupture of more than ten
feet in earthquakes of between magnitude 6.0 and 7.5. Other more recent reports calculate that
the NIRC fault could generate a quake of up to magnitude 7.5 91 or an offshore magnitude 7.4
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See, for example, Pischke, Gary, Earthquakes and Folds on the Rose Canyon Fault Zone, in The Seismic Risk in
the San Diego Region: Special Focus on the Rose Canyon Fault System, edited by Glenn Roquemore, the Southern
California Earthquake Preparedness Project, 1989.
90

Section 1613A.2 of the California Building Code defines an “active earthquake fault” as “a fault that has been the
source of earthquakes or is recognized as a potential source of earthquakes, including those that have exhibited
surface displacement within Holocene time (about 11,000 years) as determined by California Geological Survey
(CGS) under the Alquist-Priolo Earthquake Fault Zoning Act , those included as type A or type B faults for the U.S.
Geological Survey (USGS) National Seismic Hazard Maps, and faults considered to have been active in Holocene
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earthquake. 92 The NIFZ is believed capable of earthquakes causing up to one meter of vertical
offset. 93
The desalination facility would be located directly above a mapped segment of the NIFZ’s South
Branch Fault (see Exhibit 17a and Exhibit 17b). The South Branch Fault is less well
understood than some other segments of the NIFZ, due in part to the extensive development and
areas of fill existing along the fault route, both of which tend to mask surface expressions of
faulting and make investigations at depth more difficult. A 1981 study noted that the NIFZ in
the immediate project area had not been designated as active mainly because of the difficulty in
identifying evidence for faulting. 94 When investigating the NIFZ for designation within an
Alquist-Priolo Earthquake Fault Zone, the CGS found sufficient evidence to designate just the
above-referenced segment of the NIFZ’s North Branch near the proposed project site. Results of
geodetic studies published in 2001 found evidence suggesting that the South Branch may be
active. 95 A 2004 study done at the site of the nearby Orange County Treatment Plant No. 2,
which is about a mile southeast of the project site identifies several high and low activity fault
splays under the Plant, some of which could extend towards or under the power plant site.
Additionally, a 2007 study of another nearby project’s potential pipeline routes described the
South Branch Fault as “potentially active.” 96
More recently, the City noted that additional studies of the South Branch and other fault traces
could result in Alquist-Priolo Earthquake Fault Zone designations. The City had already
classified the South Branch Fault as a “Category C” fault, which requires special studies and
subsurface investigation for proposed developments such as Poseidon’s. In 2010, the City’s
Beach and Edinger Corridor Specific Plan EIR, which is a planning document for an area of the
City near Poseidon’s proposed site, discussed the hazards associated with the South Branch Fault
and acknowledged the potential for surface fault rupture. 97 The City’s 2011 Hazard Mitigation
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Grant, L., and Shearer, P., Activity of the Offshore Newport-Inglewood Rose Canyon Fault Zone, Coastal
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No. 2, pp. 747-752, April 2004.
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See Forrest, M., Rockwell, R., Grant, L., and Garth, E., Shattered Crust series – The Newport-Inglewood and
Whittier-Elsinore fault zones, Southern California Earthquake Center, 1997.
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See Guptill, Paul, and Edward Heath, Surface Faulting Along the Newport-Inglewood Zone of Deformation,
California Geology, July 1981, referencing Hart, E. W., Fault hazard zones in California: California Division of
Mines and Geology Special Publication 42 Revised Edition, 1980.
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See Bender, E., et. al, Surface Motion Detection from a Small Aperture Geodetic Network, Southern Los Angeles
Basin, from 97th Annual Meeting of Pacific Section American Association of Petroleum Geologists, 2001. The
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See ENSR Corporation, Topic Report 6 – Geological Resources, for Woodside Natural Gas, Inc., OceanWay
Secure Energy, August 2007.
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The EIR states, “[t]his does not mean there is no threat of surface rupture along the other fault traces [including
the South Branch]: only that the current state of our knowledge about them does not indicate whether a threat is
present.” It further states that “it is prudent to consider the possibility of surface rupture in the design and
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Plan describes the South Branch Fault as “active,” and identifies critical infrastructure near that
fault (e.g., schools, City facilities, Emergency Operations Centers, etc.) that may be subject to
damage from seismic activity. A July 2012 site assessment by AES, owner of the Huntington
Beach Generating Station, identified the location of the South Branch Fault trace as being in the
northeast corner of the power plant site, directly below the proposed desalination facility
footprint. 98 The AES site assessment stated that AES was proposing to locate its new generating
units so as to provide a 500-foot buffer from the mapped fault, and also suggested the need for
additional fault evaluation during project design.
In addition to the NIFZ, the proposed project is also subject to potential seismic events and
significant hazards from other regional faults, including the Compton-Los Angeles Blind Thrust
Fault, the Elysian Park Blind Thrust Fault, and the Palos Verdes, Whittier-Elsinore, Serra MadreCucamonga, and San Andreas fault systems and others. 99 The project site has been identified as
subject to “Very Heavy” damage from a magnitude 6.9 earthquake on the Newport-Inglewood
Fault, “Moderate to Heavy” damage from a magnitude 6.6 earthquake on the San Joaquin Fault
(which is approximately 2.2 miles from the site), and “Moderate” damage from earthquakes on
any of several other faults, including a magnitude 6.8 earthquake on the Peralta Hills fault (about
10 miles distant), a magnitude 7.5 earthquake on the Puente Hills fault (19.5 miles distant), and a
magnitude 6.8 earthquake on the Whittier fault (20.7 miles distant). 100 Determining whether the
project is protected from damage from these regional quakes is an important component of this
review, as one of the primary project objectives is to provide a reliable local water supply when
these same earthquakes damage other parts of the region’s water treatment and conveyance
system.
The facility’s proposed water delivery pipelines would be subject to similar hazards and degrees
of risk. Although Poseidon has not yet identified final routes, all of the potential routes would
cross, or be affected by, these and other nearby faults, with at least one of the possible routes
being within an Alquist-Priolo Earthquake Fault Zone.
To generally address seismic hazards, Special Condition 18 requires Poseidon to provide
certification from a licensed structural engineer that all components of its proposed project
within the coastal zone are designed to resist without collapse or structural damage currently
identified hazards and those that will be investigated as part of project construction. The hazards
addressed in this Special Condition include those detailed below.
construction of development in the Specific Plan Area south of Ellis Avenue,” an area that includes the South
Branch Fault.
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See Ninyo and Moore, Preliminary Geotechnical Report, December 2, 2011, submitted as part of the AES
Application For Certification 2012-AFC-02.
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See Magorian, D. Scott, Preliminary Review of Geotechnical Constraints and Geologic Hazards Poseidon
Resources Orange County Desalination Project – North and West Tank Options, September 7, 2002, and Municipal
Water District of Orange County, Orange County Regional Water and Wastewater Multi-Hazard Mitigation Plan,
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100

See the 2012 Orange County Regional Water and Wastewater Multi-Hazard Mitigation Plan.

93

A-5-HNB-10-225/E-06-007 (Poseidon Water)
Surface Fault Rupture
As noted above, the proposed facility would be located directly above the South Branch of the
Newport-Inglewood Fault Zone. 101 Possible surface rupture has been identified on the West
Newport Mesa on the NIFZ’s North Branch, about three miles from the project site. 102 Although
the South Branch is not as well characterized as other parts of the NIFZ, it could represent a
substantial hazard to the proposed project.
The City’s 2010 SEIR for the proposed project at one point cited a 1995 study for a project about
five miles away as a basis for finding that the South Branch Fault was considered “neither active
nor potentially active,” but elsewhere noted that the geologic investigations the City conducted in
2002 for a proposed reservoir located adjacent to the desalination facility site indicated the
possibility of surface fault rupture directly beneath the desalination facility footprint. 103
Additionally, and as noted above, the City classified the South Branch as active in its 2012
Hazard Mitigation Plan.
The City’s General Plan designates the South Branch as a “Category C” fault, which is described
as containing “diverse or hidden faults” and where earthquakes may occur on one of a number of
recognized or unrecognized faults.” 104 It requires that critical and important land uses over
“Category C” faults conduct special studies and subsurface investigations.
Commission staff requested Poseidon conduct the geotechnical investigations necessary to
identify the potential for surface fault rupture at the site. These investigations generally require
trenching, closely spaced borings or cone penetrometer (CPT) readings, or other similar
techniques to identify fault rupture potential at a site. Poseidon stated it was unable to conduct
the full set of investigations due to the presence of existing structures within the proposed project
footprint. However, it was able to conduct limited field work, including five CPT soundings,
and provided evaluations of previous investigations from adjacent areas of the AES property. It
also proposed to model the potential risk of surface fault rupture.
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The South Branch Fault is also shown at this location on the site plan prepared by AES Huntington Beach as part
of its 2012 Application For Certification to the California Energy Commission. The Fault is also shown at this
location, along with a 200-foot buffer zone, in the Huntington Beach/Fountain Valley Hazard Mitigation Plan (n.d.).
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The EIR cites a 1995 study at Bolsa Chica as the basis for determining the South Branch Fault is neither active
nor potentially active. The EIR also includes a 2010 Preliminary Review of Geotechnical Constraints and Geologic
Hazards, which states that while nearby geotechnical investigations conducted in 2002 were inconclusive in
determining whether this fault was active, surface fault rupture potential existed directly within the desalination
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Southern California), August 31, 2006.
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In 2013, Poseidon submitted results of a model which provided preliminary results of its
geotechnical investigation, for planning purposes, until the full investigation can be completed.
The submittal applied a set of criteria to the model results to identify the “Structural Damage
Threshold” for structures that would be built above the fault. This Threshold identifies likely
ranges of damage based on the ratio of the fault’s expected vertical displacement to the
dimensions of the overlying structure subjected to that displacement. 105 It essentially describes
how much vertical displacement might occur under a structure and how much structural damage
is expected to result from that displacement. For example, vertical displacement of six inches
beneath a 100-foot long structure would result in a ratio of 1/200, while vertical displacement of
two feet beneath that structure would result in a ratio of 1/50.
This modeling approach categorizes the resulting ratios based on the amount of structural
damage expected from potential surface fault rupture, as shown below:
Ratio:
Below 1/170
Between 1/170 and 1/300
Above 300

Amount of Expected Damage:
Ultimate Limit State: structural damage likely
Serviceability Limit State: architectural damage likely (e.g.,
wall cracking
Unlikely to lead to either of the above.

Using the dimensions of the structures Poseidon proposes to construct over the fault, the analysis
concluded that maximum vertical displacement over the South Branch Fault would be about 11
inches, which results in a ratio of 1/277, which is at the upper end of the Serviceability Limit
State. That is, Poseidon expects that its modeled event would likely result in wall cracking and
temporary serviceability issues, but not structural or frame damage.
However, Poseidon’s assessment used several key assumptions that individually or collectively
resulted in a significant underestimation of potential structural damage from the modeled event.
Those assumptions and their effects on the analysis are described below.
o Out-Of-Date References: Poseidon stated in its analysis that “it appears that the NewportInglewood fault system, in general, has a limited potential for surface fault rupture
impacts” and that “it is reasonable to assume that this conclusion also applies to the South
Branch Fault.” It based this conclusion on geologic investigations done in 1933, 1974,
and 1981. However, as noted above, the California Geologic Survey has since placed
part of the NIFZ within an Alquist-Priolo designation in recognition of its potential for
surface fault rupture, and the City has identified the potential for surface fault rupture in
the NIFZ to cause up to ten feet of horizontal displacement.
o South Branch Fault as a “Secondary Fault”: Poseidon’s assessment assumed that the
North Branch of the NIFZ, about one-half mile distant from the site, was the controlling
fault for causing surface fault rupture. Based on the NIFZ structure, this may not be the
case.
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Salgado, R., The Engineering of Foundations, McGraw Hill, 2008.
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o The NIFZ includes numerous mapped, and as described above, expected but unmapped
fault traces, any of which could experience movement during an earthquake within the
NIFZ. The NIFZ is thought to be underlain by a single deep fault from which numerous
other faults branch upwards and diverge toward the surface in what is known as a “flower
structure”, resulting in a zone of faults that are connected at seismogenic depths. With
this type of fault pattern, a seismic event can propagate through any number of fault
pathways and result in different types and locations of surface expressions. The South
Branch Fault may therefore be as likely to express the main seismic movement of an
NIFZ quake as other faults in the zone. Further, and as noted above, the California
Geologic Survey’s designation of just the NIFZ’s North Branch as active was based
primarily on lack of data from the other faults. Additionally, as the City noted in its
above-referenced EIRs, the uncertainties of the CGS studies make it prudent to maintain
the potential for surface fault rupture from NIFZ faults other than the North Branch.
o Vertical Fault Displacement on North Branch Fault: Poseidon assumed the maximum
vertical displacement on the nearby North Branch Fault to be 3.8 feet during a magnitude
7.1 event. This estimate is based on a 1994 study that established empirical relationships
between observed fault displacement and earthquake magnitude, based on 244 well
characterized earthquakes from around the world ranging from about magnitude 5.5 to
8.0. 106 The range of vertical displacement of quakes included in the study varied
significantly from the average, with higher magnitude earthquakes described in the study
having up to six meters of vertical displacement. Poseidon’s use of the average
displacement was therefore significantly lower than the maximum displacement
identified. Given the inherent uncertainties in estimating future seismic events and that
Environmental Hazards Policy 1.1.4 requires that new structures withstand groundshaking, it is more appropriate to evaluate new development based on potential vertical
displacement, rather than an average of past events. Additionally, other sources have
planned for substantially higher possible vertical displacement at nearby locations within
the NIFZ. For example, the tsunami analysis conducted for Southern California Edison’s
San Onofre Nuclear Generating Station assumed a seven-foot displacement of the
offshore segment of the NIFZ.
o South Branch Fault Displacement: Based in part on the above assumption that the South
Branch Fault was a “secondary” fault, Poseidon assumed that displacement along the
South Branch Fault would be only 25% of the North Branch displacement, about one-half
mile distant. If, however, the South Branch Fault is subject to similar amounts of
displacement as the North Branch or other faults within the NIFZ its displacement would
be significantly higher and would result in exceedance of the Structural Damage
Threshold Poseidon used in its assessment, placing the proposed structures well within
the category of “structural damage likely.”
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No. 4, pp. 974-1002, August 1994.
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As noted above, some aspects of the NIFZ are not well characterized, due in part to the few
modern data sources available for events on the NIFZ. Given the dearth of data, it is prudent to
assess potential surface fault rupture at the site using more conservative assumptions. Applying
the more conservative assumptions to Poseidon’s approach would result in anywhere from a 3.8foot to a 6- or 7-foot displacement on the South Branch. Any displacement in that range would
fall within the Ultimate Limit State – i.e., structural damage – on Poseidon’s proposed Structural
Damage Threshold.
Appropriate engineering and building practices typically require development proposed to be
located near known faults to be set back a particular distance from the fault. In some cases, this
may not be necessary – for example, the 2010 Technical Advisory Committee Guidelines of
California’s Mining & Geology Board acknowledge that for well-characterized faults with
expected displacements of less than 4 inches vertical or twelve inches lateral, it may be
appropriate to build over the fault as long as structural mitigation, such as strengthened
foundations, is included in the design. For Poseidon’s proposed project, however, this approach
is not appropriate, as the NIFZ and its South Branch Fault are not well characterized.
Although Commission staff considers the site to have the potential for somewhat higher
displacement, even the 11-inch displacement Poseidon derived from its modeling effort exceeds
the 4-inch vertical displacement limit in the above-referenced Guidelines. This strongly suggests
that building at this site should involve a setback, such as the one AES selected for its power
plant, rather than structural mitigation. Poseidon has not proposed an alternative layout with a
setback and has not yet demonstrated that it can build the proposed structures to withstand that
expected amount of displacement.
The SEIR addressed this concern by requiring Poseidon, after it removes the storage tanks from
the project site, to conduct a subsurface fault investigation using methods approved pursuant to
the California Geological Survey’s Note 49, which identifies investigation techniques for
determining potential surface fault rupture. The Commission can determine through results of
that investigation whether the proposed facility can be built to withstand the expected fault
rupture or will require a setback. In order to ensure consistency with LCP Policy C 10.1.4,
requiring appropriate engineering and building practices, and Coastal Act section 30253,
requiring minimization of risks to life and property, Special Condition 10 therefore requires
Poseidon to submit a Geotechnical Investigation Plan that includes the approved surface fault
investigation methods. Upon Executive Director approval of that plan, Poseidon is to implement
the investigation and provide results to the Executive Director. Those results are to be
accompanied by certification from a licensed structural engineer that the project is designed and
constructed to ensure structural stability and reduce collapse from seismic forces identified
through the investigation. If that investigation shows evidence for potential surface fault rupture
that, as determined by the structural engineer, exceeds Poseidon’s ability to construct and operate
the facility as currently configured, Special Condition 10 requires Poseidon to submit an
amendment to amend its CDP to allow the re-design of the project to include an adequate
setback.
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Ground Shaking
The SEIR, citing seismic design guidelines published in 2006 by the American Society of Civil
Engineers, 107 estimated Probable Ground Acceleration (PGA) at the site as 0.74g. This estimate
is low, however, compared to the determinations the City made in estimating the design
earthquake for two other EIRs done at about the same time for projects in the same area. For
those projects – the 2010 Beach and Edinger Corridor Specific Plan EIR and the 2007 Village at
Bella Terra EIR, the City used the more recent 2007 California Geologic Survey’s Probabilistic
Seismic Hazards Assessment Program, which identified expected ground accelerations of 1.1g
and 1.0g, respectively. The Beach and Edinger Corridor is within about a mile of Poseidon’s site
and the Village at Bella Terra is about four miles from the Poseidon site.
It is not clear from the City’s record why it used different methods to calculate predicted ground
motions for three local projects subject to similar seismic forces. Additionally, as the City notes
in its Environmental Hazards Chapter, earthquake intensities are likely to be higher in
liquefaction-prone areas, such as Poseidon’s proposed site, than in similar nearby nonliquefaction prone areas (see findings on Liquefaction below), yet the SEIR estimated the ground
acceleration at Poseidon’s site to be about 30% lower than the other two sites. It appears,
therefore, that the project SEIR may have underestimated the ground shaking hazard at the
project site.
To address this issue, Poseidon submitted a September 2013 report prepared by Geosyntec with
results from the Java Seismic Hazard Calculator posted on the USGS seismic design map web
site (http://earthquake.usgs.gov/hazards/designmaps/). The resulting design spectra, for a
bedrock site, is presented as figure 6.2 in the Geosyntec report, and serves as the basis for the
analysis related to actual soil conditions at the site. Because the soils at the site are liquefiable
(IBC Class F), a site-specific analysis of ground motion is required. To do this, Geosyntec used a
suite of acceleration time histories representative of the design earthquake selected in accordance
with the ASCE 7-05 requirements and scaled to a PHGA of 0.61g. Using a shear wave velocity
model based on the upper 97 feet of the soil profile (data from CPT borings), the average site
response from the suite of acceleration time histories was calculated, and is shown in figure 8.2
of the report.
Pursuant to CBC [2010] requirements, the average acceleration response spectrum calculated
from such a site-specific response analysis should be compared against a code-based minimum.
As explained in the Geosyntec report:
“This code-based minimum spectrum corresponds to 80% of the probabilisticallyestablished acceleration response spectrum for a Site Class E site. Figure 8-2
shows this code-based minimum spectrum (i.e., black dashed line) with respect to
the average spectrum calculated from the site response analysis (i.e., solid black
line). Because the spectrum calculated from the site response analysis is below the
code-based minimum spectrum, CBC [2010] requires that the 80% Site Class E
spectrum (i.e., black dashed line) should be used for design at this Site.”
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Accordingly, Geosyntec recommended the following “design measure:”
Design Measure A: Geosyntec recommends that the Project be designed
following CBC [2010] requirements for Site Class F, with an acceleration
response spectrum corresponding to 80% of the Site Class E response spectrum.
The Commission’s staff geologist has checked this procedure, including an independent
evaluation of the bedrock and Class E response spectra using the USGS Java Seismic Hazard
Calculator, and concurs with this design measure.
The Commission requires in Special Condition 18 that Poseidon implement Design Measure A
of the Geosyntec report and that it provide confirmation from a structural engineer that its
project, including its intake and outfall, is designed to resist the ground acceleration identified by
the Geosyntec report. Special Condition 10 requires Poseidon to propose any necessary
changes and submit an application to amend its CDP should its upcoming geotechnical
investigation show that the site would be subject to higher ground acceleration than is estimated
in the Geosyntec report.
Liquefaction
The proposed project site is within an area the City has designated as having “Very High”
liquefaction potential (see Exhibit 18 – Map of Liquefaction Potential in Huntington Beach).
Additionally, and as noted above, liquefaction-prone areas such as the project site, are likely to
experience earthquake intensities that are higher than in similar nearby non-liquefaction prone
areas.
The SEIR, citing geotechnical investigations done for other nearby projects, identified the top 10
to 16 feet of native soils in the area as being subject to liquefaction, though it also noted that it is
difficult to apply characteristics from one site to another because the soil layers in this area of the
City are interbedded and discontinuous. The SEIR included results of a 2002 site-specific
investigation done at one part of the project site showing that liquefiable soils extended to about
17 feet below the ground surface (bgs). 108 A post-2002 reassessment of potential ground shaking
at the site recommends that this presumed 17-foot bgs depth of liquefiable soils be re-evaluated
and documented as part of the future site-specific geotechnical investigation to be conducted as
part of Poseidon’s project. Poseidon has proposed supporting the desalination facility on 25-foot
deep stone columns, though the SEIR noted that the feasibility of that approach will need to be
determined through its required future geotechnical investigation. The SEIR also identifies an
amount of fill needed for the proposed project; however, the amount identified does not appear to
include fill that may be needed to replace those soils removed or “overexcavated” to reduce
liquefaction.
Available information suggests the entire site is underlain with soils subject to liquefaction, and
the City’s approval addressed this only indirectly – by requiring Poseidon to conduct a future
geotechnical assessment to address liquefaction impacts. The area and depth of soils to be
108

GeoLogic Associates, Preliminary Geotechnical Assessment, Southeast Reservoir Site Acquisition, Huntington
Beach, California, May 24, 2002.
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removed and either replaced or compacted to address liquefaction could range up to about 6080,000 cubic yards, though the SEIR does not address potential impacts associated with this
amount of grading. The SEIR also anticipates that dewatering the excavation site may require
sheet piling, use of perimeter wells, and other methods to ensure project dewatering does not
affect adjacent wetland areas. Without site-specific information, however, the actual expected
rate and volume of dewatering cannot be determined.
Commission staff requested Poseidon evaluate the site’s liquefaction potential based on currently
available data, given that some information will be unavailable until the storage tanks are
removed. The September 2012 Geosyntec report, making use of the ground shaking analysis
described above, and the CPT data at five locations, calculated that the site could experience up
to about nine inches of vertical displacement due to liquefaction in the design earthquake. The
Commission’s staff geologist has reviewed this analysis and concurs with its conclusions.
Poseidon states that this could be avoided through measures such as strengthening structural
foundations, soil “over-excavation” and recompaction, in-situ soil densification, injection
grouting, or others, though the specific options available at this site may be limited due to the
relatively high groundwater table and tidal influence on groundwater levels. As part of its
assessment, Geosyntec recommended proposed “Design Measure B,” which would involve
designing a foundation system that can accommodate the expected vertical displacement. The
proposed Design Measure B states:
“In order to mitigate potential seismic hazards Poseidon will ensure that the Project’s
Structural and Geotechnical Engineers collaborate on the design of a foundation system
for the proposed structures that can accommodate (1) approximately nine inches of
liquefaction-induced settlement; and (2) lateral spread displacement of approximately
fifteen to thirty-eight inches. Such foundation system may include both geotechnical
ground improvement methods to reduce the anticipated settlements and displacements to
acceptable levels, and structural design methods (stone columns or piles) to allow Site
structures to tolerate the estimated settlements and displacements.”
To ensure the project remains structurally stable in the face of potential liquefaction, thereby
minimizing risks from hazards and ensuring that appropriate engineering and building practices
are used, Special Condition 18 requires implementation of Geosyntec’s recommended Design
Measure B and further requires Poseidon to provide, prior to permit issuance, confirmation from
a licensed structural engineer that all facility structures, including its intake and outfall, are
designed to resist liquefaction-induced settlement of up to nine inches. Additionally, Special
Condition 10 requires Poseidon to submit results of its site-specific geotechnical investigation,
and if site conditions result in additional design or mitigation measures that may result in
additional coastal resource effects, the Executive Director may require Poseidon to submit an
application to amend its coastal development permit.
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Lateral Spread
The SEIR and Poseidon’s 2002 preliminary geologic report additionally noted that the site had a
“high potential for lateral spread”, due to its surface soil characteristics, high groundwater levels,
liquefaction-prone soils, and the several hundred linear feet of sloping sides of the adjacent flood
control channel. 109 Lateral spread occurs when soils that are on flat to gently sloping surfaces
above liquefiable soils and adjacent to an unsupported slope move in response to a seismic event
– essentially, a landslide that occurs on nearly flat ground. Although the Orange County Flood
Control District recently installed sheet piles along part of the flood channel, they were not
designed to resist liquefaction or lateral spread. 110 As noted above, these and other hazards at the
site are likely to be exacerbated by the increasing surface and groundwater levels at the site that
are associated with sea level rise.
The SEIR’s Mitigation Measure GEO-2 required Poseidon to conduct an in-depth site-specific
analysis of the potential for lateral spread and to determine what measures will be needed to
avoid or reduce this potential. As noted above, Poseidon is not able to conduct the full required
investigation until it removes tanks and utilities from the site. In response to Commission staff’s
request, however, Poseidon provided an initial analysis, again reported in the September 2013
Geosyntec report, estimating that lateral soil spread on the site would range from about 15 to 38
inches. The Commission’s staff geologist has reviewed this analysis and concurs with its
conclusions. As part of the aforementioned “Design Measure B”, which is incorporated
into Special Condition 18, Poseidon has proposed addressing this potential impact by having its
structural and geotechnical engineers devise a structural foundation capable of accommodating
up to 38 inches of lateral soil spread, using any of four methods, including over-excavation and
recompaction of soils, in situ soil densification (including installation of stone columns),
injection grouting, or deep soil mixing. Poseidon notes that its most likely choice would be
either stone columns or pile foundations. It might also construct “buttress walls” of denselyplaced stone columns along those parts of its facility closest to the flood control channel to
reduce potential lateral spreading towards the channel.
Poseidon has not yet identified its selected approach or design, and it is not yet clear how its
eventual selection might affect coastal resources. For example, placement of buttress walls
could alter or lower groundwater flow under the site and beneath the adjacent wetlands.
Excavation to install these structures would likely require significant amounts of dewatering,
which could adversely affect adjacent wetland areas. Additionally, without results of the final
geotechnical investigations, it is not yet clear whether structures are able to resist forces
associated with lateral spread or whether they may need to be redesigned or relocated.
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See Magorian, D. Scott, Preliminary Review of Geotechnical Constraints and Geologic Hazards Poseidon
Resources Orange County Desalination Project – North and West Tank Options, September 7, 2002, and Magorien,
D. Scott, Updated Preliminary Review of Geotechnical Constraints and Geologic Hazards, Poseidon Resources
Seawater Desalination Project, Huntington Beach, California, February 2, 2010.
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See SEIR, Appendix C – Updated Preliminary Review of Geological Constraints and Geologic Hazards, page
13.
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Environmental Hazards Program I-EH 4 requires mitigation measures for structures proposed in
geological hazard areas. In order to implement this policy and to ensure that the risks to life and
property are minimized, the Commission imposes Special Condition 18, which requires
Poseidon to provide documentation from a licensed structural engineer that its proposed
facilities, including its intake and outfall, will be constructed to resist structural damage or
collapse from the expected maximum 38 inches of lateral spread at the desalination facility site
and from the site-specific expected amounts of lateral spread along the project’s pipeline routes.
Comprehensive Geologic Hazards
To address the potential that the project may experience any or all of these hazards during its
operating life, Special Condition 14 allows for the project as long as it remains safe without
needing additional substantive measures to protect it from coastal hazards and requires Poseidon
to apply for a permit amendment to relocate or remove those parts of its development that may
be threatened due to these hazards.
Coastal and Geologic Hazards and Risks to a Critical Facility
LCP Environmental Hazards Policy 1.1.4 requires evaluating the risk to the proposed project
from the above-described hazards. It also requires evaluating the risk of human, property, and
social structure damage resulting from these hazards, identifying a level of “acceptable” risk, and
comparing the risks to the costs of corrective measures to mitigate or prevent these damages.
These analyses are particularly important for a facility that, despite its location on a relatively
hazardous site, is meant to provide a reliable water supply in the face of emergencies.
Although the City did not conduct a facility-specific risk assessment for the project, it has
developed several hazard mitigation plans that address hazards and risks to critical infrastructure
in the City, including components of the City’s water supply system such as that provided by
Poseidon’s project. The findings in these hazard mitigation plans can be applied to Poseidon’s
project to determine the project’s consistency with the hazard planning and risk assessment
required pursuant to the above LCP policies.
Pursuant to state and federal requirements, local jurisdictions prepare Hazard Mitigation Plans to
identify the suite of natural hazards known or expected to affect a community, identify actions
that will reduce losses from those hazards, and establish a coordinated process for implementing
the plan and these actions. 111 These requirements also require the Plans be in place for local
jurisdictions to be eligible for certain disaster recovery funding. The Plans are to include:
o A risk assessment of the type, location, and extent of all natural hazards that can affect
the local jurisdiction, along with a description of previous occurrences and the probability
of future occurrences.
o A description of the local jurisdiction’s vulnerability to these hazards, including the type
and number of critical facilities and infrastructure located in hazard areas and an estimate
of potential costs should these facilities be lost or damaged due to these hazards.
111

See guidance from the California Emergency Management Agency regarding compliance with AB 2140 at
http://hazardmitigation.calema.ca.gov/docs/AB2140_Letter_to_Local_Government.pdf , and Federal Emergency
Management Agency, pursuant to 44 CFR 201 et. seq. regarding Federal Emergency Management Agency
requirements.
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o Mitigation measures needed to avoid or reduce hazards and potential effects of the loss of
critical facilities.
o A description of land uses and development in the local jurisdiction to allow the Plan’s
mitigation options to be considered as part of land use decisions. 112
The City has prepared three plans that address these concerns – the aforementioned Flood
Management Plan, prepared pursuant to FEMA requirements and meant to help implement the
City’s Environmental Hazards Element of its LCP, a 2012 Hazard Mitigation Plan, and a MultiHazard Mitigation Plan [n.d.] prepared with the neighboring City of Fountain Valley.
The Plans identify a number of hazards at the project site, including those described above –
flooding, tsunami, seismic events, and others. Similar risks exist along many portions of the
potential pipeline routes. It is highly probable that the facility will experience one or more of the
identified hazards during its operating life. 113
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Poseidon provided a February 26, 2013 letter from the City stating that the City’s Plan was not meant to be used
as a land use planning document. However, that letter appears to be incorrect. The above-cited FEMA guidance
states that these Plans are to describe how a local government will integrate the mitigation elements identified in its
Plan into that government’s local land use decisions.
113

Probabilities of hazardous events: Considering just those site hazards that have an expected recurrence interval or
return period – e.g., a “100-year flood” – results in the following probabilities that the site will experience just one
of the following events during the facility’s 30-year operating life:
Hazard:
100-year flood
100-year tsunami:
500-year tsunami:
500-year flood:

Probability:
26% (approximately 1 in 4 chance).
26% (approximately 1 in 4 chance).
6% (approximately 1 in 9 chance).
6% (approximately 1 in 9 chance).

The calculation used is r = 1-(1- 1/T)N, with T = the return period (e.g., a 100-year event), N = the expected
operating life of the facility (i.e., 30 years), and r = the probability that the event will occur at least once in
N years.
Because there are multiple hazards, however, there is an increased probability that the facility will experience not
just one, but any one of several events. For example, the probability that the area will experience either a 100-year
tsunami or a 100-year flood is about twice as high than if the site was subject to just a tsunami or just a flood.
Looking at just the above probabilities, there is a greater than even chance that the site would experience at least one
of these events during its operating life, a significantly higher probability than if the area was subject to just one of
them. This combined probability is the sum of the individual probabilities minus the probabilities of the site
experiencing more than one of the hazards during its operating life. The probability that it will experience any one
of several hazards (i.e., a 100-year flood or a 500-year flood or a 100-year tsunami or a 500-year tsunami) is ((0.26 +
0.26 + 0.06 + 0.06 - (0.26 * 0.26) – (0.26 – 0.06) – (0.26 * 0.06) - (0.06 * 0.06)) = .5376, or just over 50%.
The actual probability is somewhat higher, as the list above does not include all the site hazards for which
recurrence intervals can be developed – for example, damaging seismic events from nearby regional faults for which
recurrence intervals have been calculated. There are similar but likely higher probabilities for the proposed project’s
water delivery pipeline, which would cross several earthquake faults, would be within liquefaction zones, and could
be subject to flood- or tsunami-related damage or other hazards, though data needed to calculate those probabilities
are not available.
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The site’s hazards make the desalination facility highly vulnerable to structural damage, although
the Commission’s Special Conditions significantly reduce the facility’s potential vulnerability to
those hazards. Still, hazards at the site or along the pipeline route could result in a short- or longterm disruption of the facility’s water supply and create at least two main types of risk that
Environmental Hazards Policy 1.1.4 requires be addressed. First, any development that is
dependent on the water supplied by the facility would either not have water available to it or
would increase demands on other water supplies being used by other development in the area,
which may further exacerbate an emergency situation following a seismic event. For example,
the City’s Hazard Mitigation Plan states that a key purpose of the proposed City reservoir
Poseidon is building as part of its project is to provide water to development on the seaward side
of the NIFZ Fault Zone if supplies from the landward side are cut off due to a major earthquake,
and loss of that water supply would increase the pressure on other nearby water sources.
Second, some of the measures needed to prevent short- or long-term disruption of the facility’s
water supply will require the coordinated planning efforts of multiple interested entities, as
described in these plans. Although Poseidon will address many of the hazards to its facility
onsite, others, such as flooding or tsunami, will likely require further involvement by local
governments and nearby landowners. With flooding, for instance, Poseidon’s proposed site is
protected from 100-year floods by levees and sheet piles constructed and managed by the Orange
County Flood Control District; however, as described in the City’s MHMP, those structures are
not designed to withstand the area’s seismic forces or inundation from dam failure. The
reliability of Poseidon’s facility is therefore somewhat dependent on ongoing system
improvements made by the Flood Control District. These types of hazards and risks, and the
coordination among various entities needed to address them, are described in the City’s hazard
mitigation plans, along with mitigation and planning measures to be implemented to protect
critical facilities. Along with the above-referenced Special Conditions, Special Condition 19
therefore requires Poseidon to submit documentation from the City that its facility is consistent
with applicable provisions of the City’s hazard mitigation plans.
Conclusion
The development, as proposed, would be subject to significant risk from geologic hazards.
However, as conditioned, the Commission finds the project is in conformity with relevant
policies of the LCP and Coastal Act.
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J. CLIMATE CHANGE
LCP Policy C8.3.1 states:
Promote the use of solar energy and encourage energy conservation.
Coastal Act Section 30253(d) states:
Minimize energy consumption and vehicle miles traveled.
The construction and operation of major water, energy, telecommunication, and transportation
projects can significantly increase emissions of greenhouse gases 114 (GHG) and therefore climate
change through global warming, which in turn can cause significant adverse impacts to coastal
resources of California. The Coastal Act has a number of provisions that provide authority to
take steps to reduce climate change and to adapt to the effects of global warming. These include
the Coastal Act’s public access and recreation policies (Sections 30220 and 30211), marine
resource and water quality policies (Sections 30230 and 30231), the environmentally sensitive
habitat area protection policy (Section 30240), and the coastal hazards policy (Section 30253(1)
and (2)). Further, Section 30253(4) in part requires development to minimize energy
consumption.
In September 2006, Governor Arnold Schwarzenegger signed AB 32, the California Global
Warming Solutions Act of 2006. In passing the bill, the California Legislature found:
Global warming poses a serious threat to the economic well-being, public health, natural
resources, and the environment of California. The potential adverse impacts of global
warming include the exacerbation of air quality problems, a reduction in the quality and
supply of water to the state from the Sierra snowpack, a rise in sea levels resulting in the
displacement of thousands of coastal businesses and residences, damage to marine
ecosystems and the natural environment, and an increase in the incidences of infectious
diseases, asthma, and other human health-related problems
(California Health & Safety Code, Division 25.5, Part 1).
AB 32 requires the California Air Resources Board (CARB) to adopt a statewide GHG emissions
limit equivalent to the statewide GHG emissions levels in 1990 to be achieved by 2020. It
requires CARB to adopt rules and regulations to achieve the maximum technologically feasible
and cost-effective GHG emission reductions. Strategies that the state will pursue for managing
GHG emissions focus on generally reducing consumption of petroleum across all areas of the
California economy. Improvements in transportation energy efficiency (fuel economy) and
114

Greenhouse gases are any gas, both natural and anthropogenic, that absorbs infrared radiation in the atmosphere
and include water vapor, carbon dioxide (CO2), methane (CH4), and nitrous oxide (N2O). These greenhouse gases
lead to the trapping and buildup of heat in the atmosphere near the earth’s surface. Carbon dioxide is the major
anthropogenic greenhouse gas. All greenhouse gases are quantified collectively by the carbon dioxide equivalent, or
the amount of CO2 that would have the same global warming potential, when measured over a specific time period.
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alternatives to petroleum-based fuels are to provide substantial reductions by 2020. AB 32 also
establishes protocols for offset measures used to mitigate for emissions, requiring that such
measures be “real, quantifiable, permanent, verifiable, additional, and enforceable.”
Climate change covers a broad range of impacts that can occur due to GHG emissions, such as
increased sea level rise, changes in the frequency, intensity or occurrence of heavy precipitation
and droughts, changes in the frequency and intensity of extreme temperature events, and changes
in ocean water chemistry. California’s 2006 Climate Change Impacts Assessment, 2009 Climate
Adaptation Strategy and 2013 Indicators of Climate Change in California reports, and reports by
the Intergovernmental Panel on Climate Change (IPCC Reports in 1990, 1995, 2001, 2007 and
2013) and various climate research centers (such as the Pew Center on Global Climate Change
and the Heinz Center), and the Commission’s own 2013 Draft Sea-Level Rise Policy Guidance
recognize that within the coming century potentially severe impacts could occur in the areas of
sea level, water resources, agriculture, forests and landscapes, and public health. Many of these
effects will impact the coastal zone and resources specifically protected by the Coastal Act,
including impacts to air quality, species distribution and diversity, agriculture, expansion of
invasive species, increase in plant pathogens, alteration of sensitive habitat, wildfires, rising sea
level, coastal flooding, and coastal erosion. In addition, absorption of carbon dioxide by the
ocean leads to a reduction in ocean pH with concomitant consumption of dissolved carbonate
ions, which adversely impacts calcite-secreting marine organisms (including many
phytoplankton, zooplankton, clams, snails, sea stars, sea urchins, crabs, shrimp, and many
others). The most direct impacts of global warming focused on the coastal zone are sea level rise
and its associated impacts, ocean warming, and ocean acidification.
Poseidon’s project would result in significant indirect GHG emissions resulting from purchased
electricity. All of the electricity supply for the desalination plant operations is expected to be
provided by Southern California Edison (SCE). The plant is expected to use about 30 to 35
megawatts of electricity, or about 260,000 to 306,000 megawatt-hours per year. Its total indirect
annual emissions are dependent on: (1) how much electricity is used by the project; and (2)
sources of energy (fossil fuels, wind, sun, etc.) used to generate the electricity supplied to the
plant. Poseidon’s 2010 Energy Minimization and GHG Reduction Plan (GHG Plan) estimates
that gross indirect GHG emissions from purchased electricity will initially be between 87,76391,215 CO 2 metric tonnes per year. These indirect emissions are expected to decrease over time
as SCE and the energy producers it purchases electricity from are able to institute emission
reduction measures required pursuant to AB 32, such as increasing the use of lower emitting
energy sources, purchasing credits or offsets for generated emissions, etc.
Poseidon has proposed as part of its project a number of technological measures, such as energy
recovery devices, that will reduce its overall electricity use and provide a level of conservation.
In addition, Poseidon has proposed mitigating for its indirect GHG emissions through a GHG
Plan that Poseidon believes will make its desalination facility operations “net carbon neutral.”
Poseidon’s proposed GHG Plan is similar to the one the Commission approved as part of
Poseidon’s Carlsbad desalination facility. It includes a number of measures Poseidon believes
will result in “net carbon neutral” indirect emissions from the desalination plant. Several of the
proposed measures are uncontroversial, and would likely result in modest energy savings (and
reduced GHG emissions) relative to a project that did not incorporate these features. For
instance, Poseidon describes a potential energy savings of 300 – 500 MWh/year to be achieved
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through the use of green building design features such as natural lighting and high-efficiency
HVAC and compressors. Similarly, the installation of a rooftop photovoltaic system could
generate approximately 600 MWh/year of electricity, which would fulfill a small portion of the
facility’s electricity demand. Together, these proven measures could reduce Poseidon’s annual
emissions by up to 316 metric tons of CO 2 . However, these proven measures would offset only
a tiny fraction (0.35%) of the anticipated indirect emissions from the purchase of electricity that
are associated with plant operations. Instead, Poseidon’s claim of “net carbon neutrality” rests
on the implementation of several more speculative emissions reductions measures and, as
discussed in detail below, the unwarranted assumption that the desalinated water produced at the
plant will reduce water deliveries to Southern California from the SWP and Colorado River.
Because determining the measures necessary to offset indirect GHG emissions is an ongoing
process dependent on dynamic information, Poseidon’s GHG Plan for the assessment, reduction
and mitigation of GHG emissions proposes to establish a protocol for identifying, securing,
monitoring and updating measures to eliminate the project’s net carbon footprint. Once its
desalination facility is operational and all measures to reduce energy use at the site have been
taken, the protocol involves taking the following steps, among others, to be completed each year:
o Determine the energy consumed by the project for the previous year using substation(s)
electric meter(s) readings from SCE or any other entity from which the project obtains all
or part of its electricity at any time in the future.
o Determine SCE’s GHG emission factor for delivered electricity.
o Calculate the project’s gross indirect GHG emissions by multiplying its electricity use by
the emission factor.
o Calculate the project’s net indirect emissions by subtracting emissions avoided as a result
of the project (i.e., replacement water) and any existing offset 115 projects and/or
Renewable Energy Credits (REC). 116
o If necessary, implement GHG offset projects and purchase carbon offsets or RECs to
zero-out the project’s net indirect GHG emissions. The offset projects, except for RECs,
would be purchased through the California Air Resources Board (CARB), or any
California Air Pollution Control District (APCD) or Air Quality Management District
(AQMD).
Poseidon’s proposed GHG Plan allows Poseidon to get a “credit” for emissions reductions based
on an assumption that the water produced by the plant will reduce the amount of water that
would otherwise need to be pumped into the region from Northern to Southern California via the
SWP or from the Colorado River. This credit would represent about two-thirds of the offsets
needed for Poseidon’s facility to be net carbon neutral. Poseidon argues that:
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An offset is created when a specific action is taken that reduces, avoids, or sequesters GHG emissions in
exchange for a payment from an entity mitigating its GHG emissions.
116

One type of offset project is RECs. Each REC represents proof that 1 MW of electricity was generated from
renewable energy. For GHG offsetting purposes, purchasing a REC is the equivalent of purchasing 1 MW of
electricity from a renewable energy source, effectively offsetting the GHGs otherwise associated with the production
of that electricity. RECs may be sold separately from the electricity.
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o Water imported from the SWP has a relatively high cost and high level of uncertainty
compared with other sources, so it would be the first to be replaced as other sources, such
as water from Poseidon’s facility, become available; and
o A key financial incentive for the project – $250 for each acre-foot of water produced by
the facility – is available from the Metropolitan Water District only if the produced water
replaces an existing water demand or prevents a new water demand.
Poseidon’s contention that its supply of desalinated water will result in a reliable one-for-one
reduction of water imported to Southern California and therefore result in a one-to-one emission
reduction is not well supported. Poseidon’s analysis seems to be based largely on descriptions of
MWD and Colorado River water as “supplemental” supplies to Southern California; however,
that classification does not affect whether those supplies will diminish due to Poseidon’s
project. 117 Poseidon’s contention is also contradicted by contractual and operational agreements
that determine the amount of water imported to the region. At best, some local water districts
purchasing water from Poseidon might purchase less imported water. However, and as noted in
the SEIR’s analysis of Poseidon’s proposed plan, that change may reduce imported water
deliveries to Orange County, but are unlikely to reduce the overall amount of water imported into
Southern California from the SWP and the Colorado River, as MWD and other entities that
purchase imported water from these sources are expected to continue purchasing any water
available.
Water delivery from the SWP to Southern California averages about 3,000 kilowatt hours per
acre-foot (kWh) and about 2,000 kWh from the Colorado River. 118 The vast majority of that
electricity use is used to transport SWP water over the Tehachapi Mountains. Once that water
gets to delivery points just outside of Orange County, most of the electricity use has already
occurred, and any potential reduction in Orange County deliveries will result in, at best, only a
minor reduction or offset of the SWP GHG emissions. Therefore, without documentation that
Poseidon’s project will reduce electricity or emissions from pumping water over the Tehachapis,
its proposed emissions reduction measure does not appear consistent with the state’s AB 32
criteria that such measures be “real, quantifiable, permanent, verifiable, additional, and
enforceable.”
Regarding the contractual agreements, the Metropolitan Water District (MWD) imports water
from the SWP and Colorado River and distributes it to member agencies, including those in
Orange County to which Poseidon would sell its water. Supplies from the MWD are governed by
a contract between the MWD and the Department of Water Resources (DWR) that allows the
MWD to purchase up to about two million acre-feet per year, though the actual amount available
is subject to the DWR determining each year how much water can be delivered, based on
rainfall, snowpack, watershed conditions, etc. The MWD has a number of times expressed its
intent to take the full amount of water available to it from the SWP and the Colorado River,
117

See SEIR, Appendix W, Malcolm Pirnie, Orange County Water Resources Mix and Implications for Desalinated
Water, prepared for Municipal Water District of Orange County, April 2010.
118

See Wilkinson, Robert, Analysis of the Energy Intensity of Water Supplies for West Basin Municipal Water
District, prepared for West Basin Water District, March 2007.
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regardless of the water available to it from other sources. As noted in the above-referenced
SEIR analysis, MWD started receiving less Colorado River water in 2002, due to increased
apportionment by Arizona and Nevada that cut MWD’s supplies to about half of its previous 1.2
million acre-foot allotment; however, in 2004, MWD set a goal to restore those full deliveries,
and its allotment in 2009 exceeded one million acre-feet. MWD also has available about five
million acre-feet of storage capacity in its system and in the SWP to store water that it may not
need immediately or to provide a supply in case of lower water deliveries in future years. The
result is that the SWP pumps water as it is available for MWD to use or store. It does not vary
its delivery or pumping rate (which is its main source of GHG emissions) based on new local
supplies, such as Poseidon’s, becoming available, and therefore Poseidon’s proposed mitigation
measure does not appear to meet the AB 32 criteria – i.e., it is not real, verifiable, etc. 119
MWD also seeks other sources of water – for example, through purchases, exchanges or transfers
– that can be delivered through the SWP system for MWD to use or to store. At best, Poseidon’s
supply may at times allow MWD to reduce its efforts to obtain these other sources. However,
any such reduction that might occur would not be the one-to-one import reduction asserted in
Poseidon’s GHG Plan and would have minimal, if any, effect on SWP and Colorado River’s
pumping rate, as those operations are independent of Poseidon’s and because entities other than
MWD also receive water from the SWP and the Colorado River. For example, the abovereferenced Department of Water Resources bulletin is the latest of a series of annual bulletins
that describe SWP operations and the contracted water deliveries, exchanges, and water transfers
that occur each year. Among those listed in the current bulletin are several agreements with
MWD and other Southern California water purveyors that involve water storage or transfer in
both Southern and Northern California – i.e., they include water deliveries to Southern California
for which emissions have already been generated and water in Northern California for which
future emissions will be generated when it is delivered. The contract terms and deliveries are not
based on Poseidon’s operations.
Although the Commission, in 2008, approved a GHG Plan for the Poseidon Carlsbad
desalination project that allowed Poseidon to be credited with emission offsets from SWP import
reductions, as described below, the Commission subsequently found in 2010, as part of a permit
revocation proceeding, that Poseidon misrepresented and omitted material information related to
its claimed reduction of imported water. Poseidon’s Huntington Beach project is being
considered for coverage under a MWD program offering a $250 per acre-foot subsidy for newly
developed local water supplies. Among the requirements of that program is a provision that
allows the MWD to terminate the subsidy if the project limits MWD’s entitlements to import or
use water from the SWP or other sources. Agreements for projects covered under this program
include the following provision:
The Parties agree that this Agreement shall terminate forthwith if Metropolitan reasonably
determines that as a result of Water Authority’s or LRA’s action or support, Metropolitan is
required by any statute or administrative order, court, or other entity to reduce, defer, or
exchange entitlement to or reduce usage of Colorado River water, State Water Project water,
119

See California Department of Water Resources, Management of the California State Water Project, Bulletin 13210, June 2013.
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or other water supplies Contracted for by Metropolitan as a result of expected or actual
production of the Desalinated Seawater by the Project.
When the Commission approved the Poseidon Carlsbad GHG Plan in 2008, it was not aware of
this provision. Only when investigating the 2009 revocation request did Commission staff
obtain a copy of the MWD agreement, which Poseidon knew of at the time of the Commission’s
approval, that included this provision prohibiting desalination projects from reducing MWD’s
entitlements or usage of water imported from the SWP or other sources. The MWD agreement
also defines water eligible for the subsidy – i.e., the “eligible yield” – as water that would
augment (not replace) imported water. 120 The MWD agreement therefore specifies that in order
for a project to be eligible for the subsidy, it must augment MWD’s imported water supplies and
not cause a reduction in those supplies. 121
Additionally, water from the SWP and Colorado River, to date, has been much less expensive
than the projected cost of Poseidon’s water. 122 Poseidon expects its water will cost roughly
$1850 per acre-foot to produce and deliver, while imported water and transfers currently cost
from about $200 to $1000 per acre-foot. While Poseidon expects that over time the cost of
desalination will go down and the cost of imports will go up, this “crossover,” if it occurs, is not
likely to be until between 2035 and 2040, according to a recent study by the Orange County
Water District. 123 Therefore, at least for a while, when selecting among water supply choices,
water districts are likely to select lower cost water supplies before selecting higher cost water
supplies.
For these reasons, the Commission believes that Poseidon’s project will not ensure a decrease in
imported water supplies to Southern California or in the associated energy consumption and GHG
emissions, and therefore this “crediting” approach to achieving carbon neutrality is not warranted and
is not consistent with the protocols established pursuant to AB 32.
Regarding the threshold for which the Commission may require mitigation for the project’s indirect
GHG emissions, at least two components of other state programs and policies suggest that a “net
carbon neutral” standard is not appropriate. Since the adoption of AB 32, California state agencies
120

See, for example, this provision:
“‘Eligible Yield’ shall mean the amount of Desalinated Seawater actually delivered to an LRA’s or Water
Authority’s local potable water distribution system from the Project in a Fiscal Year, excluding any
Desalinated Seawater that Metropolitan reasonably determines will not augment water supply available
to Metropolitan’s service area, including Metropolitan’s imported water.” (emphasis added)
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The November 2009 MWD Contract, which is based on the 2005 Agreement, also describes how it will calculate
the “reasonable costs” for which the subsidy can be awarded. They include a project’s costs for mitigation and may
also include a project’s “net electrical energy” costs, which are defined as costs of energy purchases minus costs of
energy recovered; however, they do not specify any SWP-related electricity reductions.
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See Municipal Water District of Orange County, Orange County Water Suppliers Water Rates and Financial
Information, March 2012.
123

See Orange County Water District, Huntington Beach Poseidon Resources Ocean Desalination Project
Information and Update, July 2013.
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have implemented policies to include GHG emissions in the environmental review process conducted
under CEQA. Amendments made to the CEQA Guidelines in March 2010 now require lead agencies
to consider whether GHG emissions stemming from a proposed project will have a significant
environmental effect, and if so, to identify feasible mitigation measures that would reduce emissions
impacts below the level of significance. 124 The CEQA Guideline amendments do not, however,
prescribe GHG emissions threshold levels for determining significance. In the absence of a statewide
standard, individual agencies have developed and applied a number of different methods for
evaluating GHG emissions impacts. Among the more rigorous existing evaluation methods is the
tiered analysis developed by the South Coast AQMD, adopted in 2008. 125 At the heart of
SCAQMD’s analysis is a numerical significance threshold for emissions from stationary industrial
source of 10,000 metric tonnes of CO 2 equivalent per year, which was based on the finding that this
threshold would ensure environmental review of approximately 90% of the total sector GHG
emissions in the District. The 10,000 metric tonne threshold includes direct, indirect, and life cycle
emissions associated with a project, and has been adopted as a significance threshold by a number of
other air districts in California. Under this framework, Poseidon would need to mitigate or offset its
indirect project GHG emissions down to the 10,000 metric ton CEQA significance threshold.
Additionally, some fraction of the indirect emissions stemming from Poseidon’s electricity use will
have already been mitigated by emissions offsets purchased by electricity generators or suppliers
under the AB 32 Cap-and-Trade program. The electricity used at the Poseidon plant would be
provided by SCE, and generated from a mix of facilities (e.g., fossil fuel burning, renewable, etc.)
that would vary from year to year depending on market conditions. The GHG emissions associated
with the delivered electricity would then be calculated using an annual emissions factor that accounts
for the specific sources of SCE electricity. Both SCE and other large electricity generators are
covered under the AB 32 Cap-and-Trade Program, which establishes a declining annual cap on
emissions. SCE is subject to an annual emissions cap that it can meet by (a) reducing its GHG
emissions, (b) surrendering its allocation of emissions allowances, (c) purchasing surplus allowances
from another covered entity, or (d) purchasing emissions offsets.
With these programs in place, the “unmitigated” indirect emissions remaining from Poseidon’s
operations are those between the 10,000 tonne CEQA threshold and the percentage of power plant
emissions being mitigated through actions by SCE. Using Poseidon’s current estimates that its
indirect emissions would total between about 87,000 and 91,000 tonnes per year, it needs to mitigate
for the difference – that is the amount between the 10,000 tonne CEQA threshold and the amount for
which SCE is not providing mitigation – to address its remaining, unmitigated indirect emissions. As
noted above, this figure will change annually, typically decreasing, as the energy providers change
their emissions rate and as they implement new or additional offsets and credits.
The Commission is therefore requiring through Special Condition 20 that Poseidon, prior to
issuance of this permit, submit for the Executive Director’s review and approval a Revised GHG
Plan that includes only those mitigation measures, offsets, and credits that the state Air Resources
124

14 Cal. Code Regs. Section 15064. If the project’s emissions impacts remain significant even after identifying all
feasible mitigation measures, the lead agency must adopt a Statement of Overriding Considerations to explain why
further mitigation is not feasible and why project approval is still warranted.
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South Coast AQMD Interim CEQA Threshold for Stationary Sources, Rule and Plans (12/5/2008);
http://www.aqmd.gov/hb/2008/December/081231a.htm.
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Board or a local Air District has determined to be consistent with the protocols established pursuant
to AB 32. The Plan is to include an annual reporting provision to allow adjustments each year to
reflect changes in Poseidon’s indirect emissions due to changes in the emissions rate of its energy
suppliers and additional mitigation measures those suppliers may adopt. This will ensure conformity
to the LCP and Coastal Act policies that emphasize conservation and energy use minimization, as
well as LCP Policy C 1.1., which requires that adverse effects of development in the coastal zone be
minimized to the extent feasible.
Conclusion
The development, as proposed, would result in significant adverse effects due to its indirect
greenhouse gas emissions. However, as conditioned, the Commission finds the project is in
conformity with relevant policies of the LCP and Coastal Act.
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K. PUBLIC ACCESS AND RECREATION
LCP Policy C 2.5 states:
Maintain and enhance, where feasible, existing shoreline and coastal resource access
sites.
LCP Policy C3.1 states:
Preserve, protect, and enhance, where feasible, existing public recreation sites in the
Coastal Zone.
Coastal Act Section 30211 states:
Development shall not interfere with the public's right of access to the sea where
acquired through use or legislative authorization, including, but not limited to, the use of
dry sand and rocky coastal beaches to the first line of terrestrial vegetation.
The proposed facility is to be built within an industrial site about one-half mile from the
shoreline where public access is not available and not warranted. However, the project, as
proposed, would cause adverse effects on public access and would result in two types of adverse
effects on public recreation. Regarding public access, it would increase and interrupt traffic on
streets used for public access to the shoreline in this area of Huntington Beach. Regarding
recreational opportunities, it would diminish recreational fishing in nearshore waters due to its
entrainment and impingement effects, as described in Section IV.F above.
Public Access
Project-related traffic during approximately two years of demolition, remediation, and
construction activities at the facility site will occur along several local thoroughfares, including
three main arterial roads used for public access to the shoreline – the Pacific Coast Highway
(PCH), Newland Avenue, and Beach Boulevard. Project-related parking will be accommodated
within the power plant site. Construction of the project’s water delivery pipeline will disrupt
traffic along several streets yet to be determined, pending Poseidon’s selection of its pipeline
route(s), although only a portion of the selected route(s) will be in the coastal zone. The SEIR
states that pipeline construction will occur over a period of between about 500 and 600 days.
The SEIR estimated that the maximum traffic generated during demolition, remediation, and
construction would be up to about 225 trips per day. Based on the City’s August 2009 traffic
study, the SEIR identified existing traffic volumes along Beach Boulevard as up to 69,000
average trips per day, and it noted that project traffic would represent only a small percentage
increase of this total and would not result in a decreased Level of Service (LOS) on nearby
roads. 126 Nonetheless, the SEIR included Mitigation Measure CON-34, which requires Poseidon
126

A road’s Level of Service is based on its design volume and capacity compared with its actual volume and
capacity. Ratings range from LOS A, which denotes free flowing traffic and insignificant delays, to LOS F, which
denotes jammed conditions. See, for example, California Energy Commission, 12-AFC-02 Preliminary Staff
Assessment – Traffic and Transportation, page 4.10-7, October 2013.
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to prepare a Traffic Management Plan that includes measures to ensure traffic congestion and
delay are not substantially increased. Measures include limiting pipeline construction to one side
of any roads, submitting a truck routing plan for City and County approval that minimizes
adverse effects from truck traffic, and requires coordination with other nearby construction
projects, including activities associated with the Ascon Landfill remediation project.
Since the City’s 2010 certification of the SEIR, two nearby proposed projects are now
anticipated to occur during the same timeframe as Poseidon’s activities. The Department of
Toxics Substance Control issued its Draft EIR and Remedial Action Plan for the nearby Ascon
Landfill showing proposed cleanup and remediation activities scheduled to occur over about a
year starting in 2015. 127 These activities would include up to about 200 truck tips per day along
Hamilton Avenue, the route of one of Poseidon’s proposed pipeline alignments, and along
Magnolia Street, Beach Boulevard, and the PCH, all of which provide beach access. In October
2013, the California Energy Commission (CEC) released its Preliminary Staff Assessment
regarding the repowering of the adjacent Huntington Beach power plant. That project would
occur over a period of up to about seven years, from 2015 to 2022, and involve a maximum of
over 700 daily trips during that construction period along several of the same roads used for
Poseidon’s and the landfill’s traffic, including PCH, Beach Boulevard, and Newland Street, all of
which provide beach access. The traffic analysis developed as part of the CEC’s review shows
that traffic generated during the power plant project would result in traffic delays and reduced
Levels of Service on several nearby roads. 128
Unless mitigated, traffic generated by Poseidon’s project will individually cause adverse effects
on public access to the shoreline, and if combined with traffic from these other two projects,
would cumulatively cause more severe adverse effects. Pursuant to the SEIR, Poseidon is
required to submit a Traffic Management Plan, and the draft evaluations for the other two
projects also recommend that a traffic management plan be required for those projects. Both the
Ascon Landfill and power plant analyses recommend that the required traffic management plans
ensure that project-related traffic will not cause a decrease in the existing Levels of Service on
nearby roads.
To ensure Poseidon’s project, either on its own or in association with the power plant and landfill
projects, does not adversely affect public access to the shoreline, Special Condition 21 builds on
the SEIR’s requirement that Poseidon provide a Traffic Management Plan for City approval, and
additionally requires Poseidon to submit for Executive Director review and approval a Traffic
Management Plan approved by the City demonstrating that traffic generated due to Poseidon’s
project results in no Level of Service decrease on nearby roads used for beach access. These
include the Pacific Coast Highway, Beach Boulevard, and Newland Street. Mitigation measures
included in an approved plan are likely to include project traffic scheduling requirements, use of
employee shuttles, staggered work schedules, or other similar measures needed to reduce
127

Department of Toxic Substances Control, Draft Environmental Impact Report – Ascon Landfill Site, August 27,
2013 and Draft Remedial Action Plan – Ascon Landfill Site, August 20, 2013.
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See California Energy Commission, Preliminary Staff Assessment for 12-AFC-02, October 2013.
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potential adverse effects on public access to the shoreline. Special Condition 21 additionally
requires that upon approval of either or both of the AES power plant project and the Ascon
Landfill remediation, that Poseidon provides an updated Traffic Management Plan approved by
the City demonstrating that the combined effects of the projects do not cause a decrease in the
Level of Service on the nearby arterial roads the projects would use and that are for beach access,
including the PCH, Beach Boulevard, Newland Street, and Magnolia Street.
Recreational Activities
Recreational Fishing
The project as proposed would create three types of adverse effects on recreational fishing
opportunities – due to entrainment, impingement, and its discharge. As discussed above, in
Section IV.F – Marine Life and Water Quality of these Findings, the project as proposed would
each year entrain and kill about 80 million invertebrates and fish larvae and impinge several
hundred adult fish. The 2005 entrainment study shows that this intake draws in and kills
organisms originating up to several dozen miles away, including from within several areas now
designated as Marine Protected Areas. The study also showed that the intake’s entrainment
caused effects on commercially- and recreationally-important species, such as halibut, crab, and
others. Although only a small proportion of the entrained organisms are species sought in
recreational fishing and very few would become “catchable” adults, the entrained organisms
represent a sizeable part of the local and regional food web upon which recreational species
depend. The SEIR stated that the facility would produce a waste stream of about 6.5 tons per
day, with some proportion of that being entrained marine life that would otherwise remain in the
nearshore system as part of the food web or that would grow to adult size. Similarly, Poseidon’s
project as proposed would result in impingement of adult fish, some of which would be catchable
recreational species.
Regarding the project discharge, Poseidon’s proposed project would create an area covering up
to several dozen acres of seafloor and water column area with salinity concentrations that some
marine life would avoid. The SEIR stated that these areas of higher salinity would not cause
substantial ecological effects or water quality degradation because those immediate areas do not
include special biological areas or endangered or threatened species and because many of the
species present in the nearby waters are also present in higher-salinity waters elsewhere – e.g., in
the Gulf of California. However, this conclusion does not address the likelihood that local
organisms not acclimated to higher salinities may avoid areas within the effluent plume, resulting
in loss of habitat as well as loss of recreational fishing opportunities within that area. The
findings also state that any species exposed to elevated salinities would have low exposure times
and that the areas represent insubstantial foraging areas; however, the SEIR did not cite in situ
tests or monitoring results to support such findings. The SEIR’s conclusions are also
inconsistent with the more recent findings of the State Water Resources Control Board’s Expert
Review Panel convened as part of its development of a desalination policy (described in Section
IV.F above). The Panel has recommended a maximum allowable salinity concentration of no
more than 5% above background salinities within 100 meters of a desalination discharge.
However, with the project modifications, mitigation measures, and the Special Conditions
described in Section IV.F of these Findings, the proposed project’s adverse entrainment,
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impingement, and discharge effects are either avoided entirely or significantly reduced. By
minimizing these adverse effects, the Special Conditions result in the project causing no more
than negligible adverse effects on recreational fishing opportunities.
Conclusion
The development, as proposed, would result in reduced public access to the shoreline and
reduced opportunities for recreational fishing. However, as conditioned, the Commission finds
the project is in conformity with relevant policies of the LCP and the Coastal Act.
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L. LAND USE – SITE DESIGNATION AND ALLOWABLE USES
The subject site is identified in the city’s Land Use Plan as Public (P). 129 Typical permitted uses
for such sites, as defined in Table C-1 of the Coastal Element Land Use Plan are:
“[g]overnmental administrative and related facilities, such as public utilities, schools, libraries,
museums, public parking lots, infrastructure, religious and similar uses.” The LCP does not
define the term “infrastructure,” nor is that term defined in the Coastal Act or elsewhere in the
Public Resources Code. It is a term typically applied to describe the physical development
needed to support essential public functions, such as water, sewer, energy and roads. 130 In
addition, a section of the California Water Code defines “public safety infrastructure” to include
water and wastewater treatment facilities.” 131 The proposed project is a water treatment facility
that would provide potable water to communities throughout Southern California and can thus be
considered an infrastructure project. Given that infrastructure is an allowed use in the “Public”
land use designation, the proposed project is consistent with the LUP land use designation.
The City’s certified Zoning Map designates the subject site as “Public-semipublic,” which is a
district that allows large public or semipublic uses. 132 Section 214.06 of the City’s Zoning and
Subdivision Ordinance describes allowed uses on parcels designated public-semipublic as:
“cemetery, cultural institutions, day care, government offices, hospitals, maintenance &
service facilities, park & recreation facilities, public safety facilities, religious assembly,
residential care, schools, major and minor utilities, commercial parking facilities,
communication facilities, eating and drinking establishments, vehicle/equipment sales
and services, and accessory uses and structures.”
Typically a project such as the proposed desalination plant would not be considered a “utility,”
primarily because it is not publicly owned or subject to the requirements of the California Public
Utilities Commission. The subject LCP, however, defines “utilities, major” much more broadly
than that term is typically defined. Section 204.08(R) of the City’s Zoning and Subdivision
Ordinance defines “utilities, major” as: 133

129

The site is identified as Subarea 4G “Edison Plant” in Table C-2, in which the Permitted Uses for the site are
identified as Public and Conservation.
130

In 2009, the American Society of Civil Engineers (“ASCE”) defined infrastructure as: “complex and interrelated
physical, social, ecological, economic, and technological systems such as transportation and energy production and
distribution; water resources management; waste management; facilities supporting urban and rural communities;
communications; sustainable resources development; and environmental protection.” Fulmer, Jeffrey, Infrastructure
Investor, July/August 09, p. 30. In addition, the ASCE includes water systems in its description of critical
infrastructure. http://ciasce.asce.org/working-definitions.
131

California Water Code § 12646(d).

132

City of Huntington Beach Zoning Code § 214.02.

133

The zoning ordinance also includes a definition for “Utilities, Minor”, which is not applicable to the project.
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“Utilities, Major. Generating plants, electrical substations, above-ground electrical
transmission lines, switching buildings, refuse collection, transfer, recycling or disposal
facilities, flood control or drainage facilities, water or wastewater treatment plants,
transportation or communications utilities, and similar facilities of public agencies or
public utilities.”
This definition does not require that a utility be publicly owned. It also specifically includes a
water treatment plant as a major utility. The proposed project is a water treatment plant and
therefore an allowable use under the City’s Public-semipublic zoning designation.
The Commission finds that the proposed project does conform to the land use and zoning code
designations for this site because it is allowed infrastructure under the City’s “Public” land use
designation, and it is a water treatment plant, which is classified as a major utility in the City’s
IP.

M. LIABILITY FOR COSTS AND ATTORNEYS’ FEES

Coastal Act section 30620(c)(1) authorizes the Commission to require applicants to reimburse
the Commission for expenses incurred in processing CDP applications. See also 14 C.C.R.
§ 13055(e). Thus, the Commission is authorized to require reimbursement for expenses incurred
in defending its action on the pending CDP application. Therefore, consistent with Section
30620(c), the Commission imposes Special Condition 1, requiring reimbursement of any costs
and attorneys fees the Commission incurs in connection with the defense of any action brought
by a party other than Poseidon challenging the approval or issuance of this permit.
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V. CALIFORNIA ENVIRONMENTAL QUALITY ACT
Section 13096 of the Commission’s administrative regulations requires Commission approval of
coastal development permit applications to be supported by a finding showing the application, as
modified by any conditions of approval, to be consistent with any applicable requirements of the
California Environmental Quality Act (“CEQA”). Section 21080.5(d)(2)(A) of CEQA prohibits
approval of a proposed development if there are feasible alternatives or feasible mitigation measures
available that would substantially lessen any significant impacts that the activity may have on the
environment. The project as conditioned herein incorporates measures necessary to avoid any
significant environmental effects under the Coastal Act, and there are no less environmentally
damaging feasible alternatives or mitigation measures. Therefore, the proposed project is consistent
with CEQA.
In addition, the City’s LCP Policy C 1.1 similarly requires that adverse impacts associated with
coastal zone development be mitigated or minimized to the greatest extent feasible. The Commission
finds that, as conditioned, the adverse effects of the proposed development are minimized to the
greatest extent feasible, consistent with this LCP Policy.
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Item W16a – Exhibit 1
Special Condition 8 of E-06-013 – Poseidon Resources
November 21, 2008

APPROVED MARINE LIFE MITIGATION PLAN
_____________________

INTRODUCTION
Poseidon’s Carlsbad desalination facility will be co-located with the Encina Power Station and
will use the power plant’s once-through cooling intake and outfall structures. The desalination
facility is expected to use about 304 million gallons per day (mgd) of estuarine water drawn
through the structure. The facility will operate both when the power plant is using its oncethrough cooling system and when it is not.
This Marine Life Mitigation Plan (the Plan) will result in mitigation necessary to address the
entrainment impacts caused by the facility’s use of estuarine water. The Plan includes two
phases of mitigation – Poseidon is required during Phase I to provide at least 37 acres of
estuarine wetland restoration, as described below. In Phase II, Poseidon is required to provide an
additional 18.4 acres of estuarine wetland restoration. However, as described below, Poseidon
may choose to provide all 55.4 acres of restoration during Phase I. Poseidon may also choose
during Phase II to apply for a CDP to reduce or eliminate the required 18.4 acres of mitigation
and instead conduct alternative mitigation by implementing new entrainment reduction
technology or obtaining mitigation credit for conducting dredging.
CONDITION A: WETLAND RESTORATION MITIGATION
The permittee shall develop, implement and fund a wetland restoration project that compensates
for marine life impacts from Poseidon’s Carlsbad desalination facility.
1.0

PHASED IMPLEMENTATION

Phase I: Poseidon is to provide at least 37 acres of estuarine wetland restoration. Within two
years of issuance of the desalination facility’s coastal development permit (CDP), Poseidon is to
submit a complete CDP application for a proposed restoration project, as described below.
Phase II: Within five years of issuance of the Phase I CDP, Poseidon is to submit a complete
CDP application proposing up to 18.4 acres of additional estuarine wetland restoration, subject to
reduction as described in Section 6.0 below.
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2.0

SITE SELECTION

In consultation with Commission staff, the permittee shall select a wetland restoration site or
sites for mitigation in accordance with the following process and terms.
Within 10 months of the effective date of this permit, the permittee shall submit the proposed
site(s) and preliminary wetland restoration plan to the Commission for its review and approval or
disapproval.
The location of the wetland restoration project(s) shall be within the Southern California Bight.
The permittee shall select from sites including, but not limited to, the following eleven sites:
Tijuana Estuary in San Diego County; San Dieguito River Valley in San Diego County; Agua
Hedionda Lagoon in San Diego County; San Elijo Lagoon in San Diego County; Buena Vista
Lagoon in San Diego County; Huntington Beach Wetland in Orange County, Anaheim Bay in
Orange County, Santa Ana River in Orange County, Los Cerritos Wetland in Los Angeles
County, Ballona Wetland in Los Angeles County, and Ormond Beach in Ventura County. The
permittee may also consider any sites that may be recommended by the California Department of
Fish & Game as high priority wetlands restoration projects. Other sites proposed by the
permittee may be added to this list with the Executive Director’s approval.
The basis for the selection shall be an evaluation of the site(s) against the minimum standards
and objectives set forth in subsections 3.1 and 3.2 below. The permittee shall take into account
and give serious consideration to the advice and recommendations of the Scientific Advisory
Panel (SAP) established and convened by the Executive Director pursuant to Condition B.1.0.
The permittee shall select the site(s) that meet the minimum standards and best meet the
objectives.
3.0

PLAN REQUIREMENTS

In consultation with Commission staff, the permittee shall develop a wetland restoration plan for
the wetland site(s) identified through the site selection process. The wetland restoration plan
shall meet the minimum standards and incorporate as many as feasible of the objectives in
subsections 3.1 and 3.2, respectively.
3.1

Minimum Standards

The wetland restoration project site(s) and preliminary plan(s) must meet the following minimum
standards:
a. Location within Southern California Bight;
b. Potential for restoration as tidal wetland, with extensive intertidal and subtidal areas;
c. Creates or substantially restores a minimum of 37 acres and up to at least 55.4 acres of
habitat similar to the affected habitats in Agua Hedionda Lagoon, excluding buffer zone
and upland transition area;
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d. Provides a buffer zone of a size adequate to ensure protection of wetland values, and at
least 100 feet wide, as measured from the upland edge of the transition area.
e. Any existing site contamination problems would be controlled or remediated and would
not hinder restoration;
f. Site preservation is guaranteed in perpetuity (through appropriate public agency or
nonprofit ownership, or other means approved by the Executive Director), to protect
against future degradation or incompatible land use;
g. Feasible methods are available to protect the long-term wetland values on the site(s), in
perpetuity;
h. Does not result in a net loss of existing wetlands; and
i. Does not result in an adverse impact on endangered animal species or an adverse
unmitigated impact on endangered plant species.
3.2

Objectives

The following objectives represent the factors that will contribute to the overall value of the
wetland. The selected site(s) shall be determined to achieve these objectives. These objectives
shall also guide preparation of the restoration plan.
a. Provides maximum overall ecosystem benefits, e.g. maximum upland buffer,
enhancement of downstream fish values, provides regionally scarce habitat, potential for
local ecosystem diversity;
b. Provides substantial fish habitat compatible with other wetland values at the site(s);
c. Provides a buffer zone of an average of at least 300 feet wide, and not less than 100 feet
wide, as measured from the upland edge of the transition area.
d. Provides maximum upland transition areas (in addition to buffer zones);
e. Restoration involves minimum adverse impacts on existing functioning wetlands and
other sensitive habitats;
f. Site selection and restoration plan reflect a consideration of site specific and regional
wetland restoration goals;
g. Restoration design is that most likely to produce and support wetland-dependent
resources;
h. Provides rare or endangered species habitat;
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i. Provides for restoration of reproductively isolated populations of native California
species;
j. Results in an increase in the aggregate acreage of wetland in the Southern California
Bight;
k. Requires minimum maintenance;
l. Restoration project can be accomplished in a reasonably timely fashion; and,
m. Site(s) in proximity to the Carlsbad desalination facility.
3.3

Restrictions
a. The permittee may propose a wetland restoration project larger than the minimum
necessary size specified in subsection 3.1(c) above, if biologically appropriate for the
site(s), but the additional acreage must (1) be clearly identified, and (2) must not be the
portion of the project best satisfying the standards and objectives listed above.
b. If the permittee jointly enters into a restoration project with another party: (1) the
permittee’s portion of the project must be clearly specified, (2) any other party involved
cannot gain mitigation credit for the permittee’s portion of the project, and (3) the
permittee may not receive mitigation credit for the other party’s portion of the project.
c. The permittee may propose to divide the mitigation requirement between a maximum of
two wetland restoration sites, unless there is a compelling argument, approved by the
Executive Director, that the standards and objectives of subsections 3.1 and 3.2 will be
better met at more than two sites.

4.0

PLAN IMPLEMENTATION

4.1

Coastal Development Permit Applications

The permittee shall submit complete Coastal Development Permit applications for the Phase I
and Phase II restoration plan(s) that include CEQA documentation and local or other state
agency approvals. The CDP application for Phase I shall be submitted within 24 months
following the issuance of the Coastal Development Permit for the Carlsbad desalination facility.
The CDP application for Phase II shall be submitted within 5 years of issuance of the CDP for
Phase I. The Executive Director may grant an extension to these time periods at the request of
and upon a demonstration of good cause by the permittee. The restoration plans shall
substantially conform to Section 3.0 above and shall include, but not be limited to the following
elements:
a. Detailed review of existing physical, biological, and hydrological conditions; ownership,
land use and regulation;
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b. Evaluation of site-specific and regional restoration goals and compatibility with the goal
of mitigating for Poseidon’s marine life impacts;
c. Identification of site opportunities and constraints;
d. Schematic restoration design, including:
1. Proposed cut and fill, water control structures, control measures for stormwater,
buffers and transition areas, management and maintenance requirements;
2. Planting program, including removal of exotic species, sources of plants and or seeds
(local, if possible), protection of existing salt marsh plants, methods for preserving
top soil and augmenting soils with nitrogen and other necessary soil amendments
before planting, timing of planting, plans for irrigation until established, and location
of planting and elevations on the topographic drawings;
3. Proposed habitat types (including approximate size and location);
4. Assessment of significant impacts of design (especially on existing habitat values)
and net habitat benefits;
5. Location, alignment and specifications for public access facilities, if feasible;
6. Evaluation of steps for implementation e.g. permits and approvals, development
agreements, acquisition of property rights;
7. Cost estimates;
8. Topographic drawings for final restoration plan at 1” = 100 foot scale, one foot
contour interval; and
9. Drawings shall be directly translatable into final working drawings.
e. Detailed information about how monitoring and maintenance will be implemented;
f. Detailed information about construction methods to be used;
g. Defined final success criteria for each habitat type and methods to be used to determine
success;
h. Detailed information about how Poseidon will coordinate with the Scientific Advisory
Panel including its role in independent monitoring, contingency planning review, cost
recovery, etc.;
i. Detailed information about contingency measures that will be implemented if mitigation
does not meet the approved goals, objectives, performance standards, or other criteria;
and,
j. Submittal of “as-built” plans showing final grading, planting, hydrological features, etc.
within 60 days of completing initial mitigation site construction.
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4.2

Wetland Construction Phase

Within 6 months of approval of the Phase I restoration plan, subject to the permittee’s obtaining
the necessary permits, the permittee shall commence the construction phase of the wetland
restoration project. The permittee shall be responsible for ensuring that construction is carried
out in accordance with the specifications and within the timeframes specified in the approved
final restoration plan and shall be responsible for any remedial work or other intervention
necessary to comply with final plan requirements.
4.3

Timeframe for Resubmittal of Project Elements

If the Commission does not approve any element of the project (i.e. site selection, restoration
plan), the Commission will specify the time limits for compliance relative to selection of another
site or revisions to the restoration plan.
5.0

WETLAND MONITORING, MANAGEMENT AND REMEDIATION

Monitoring, management (including maintenance), and remediation shall be conducted over the
“full operating life” of Poseidon’s desalination facility, which shall be 30 years from the date
“as-built” plans are submitted pursuant to subsection 4.1(l).
The following section describes the basic tasks required for monitoring, management and
remediation. Condition B specifies the administrative structure for carrying out these tasks,
including the roles of the permittee and Commission staff.
5.1

Monitoring and Management Plan

A monitoring and management plan will be developed in consultation with the permittee and
appropriate wildlife agencies, concurrently with the preparation of the restoration plan to provide
an overall framework to guide the monitoring work. It will include an overall
description of the studies to be conducted over the course of the monitoring program and a
description of management tasks that are anticipated, such as trash removal. Details of the
monitoring studies and management tasks will be set forth in a work program (see Condition B).
5.2

Pre-restoration site monitoring

Pre-restoration site monitoring shall be conducted to collect baseline data on the wetland
attributes to be monitored. This information will be incorporated into and may result in
modification to the overall monitoring plan.
5.3

Construction Monitoring

Monitoring shall be conducted during and immediately after each stage of construction of the
wetland restoration project to ensure that the work is conducted according to plans.
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5.4

Post-Restoration Monitoring and Remediation

Upon completion of construction of the wetland(s), monitoring shall be conducted to measure the
success of the wetland(s) in achieving stated restoration goals (as specified in the restoration
plan(s)) and in achieving performance standards, specified below. The permittee shall be fully
responsible for any failure to meet these goals and standards during the facility’s full operational
years. Upon determining that the goals or standards are not achieved, the Executive Director
shall prescribe remedial measures, after consultation with the permittee, which shall be
immediately implemented by the permittee with Commission staff direction. If the permittee
does not agree that remediation is necessary, the matter may be set for hearing and disposition by
the Commission.
Successful achievement of the performance standards shall (in some cases) be measured relative
to approximately four reference sites, which shall be relatively undisturbed, natural tidal
wetlands within the Southern California Bight. The Executive Director shall select the reference
sites. The standard of comparison, i.e., the measure of similarity to be used (e.g., within the
range, or within the 95% confidence interval) shall be specified in the work program.
In measuring the performance of the wetland project, the following physical and biological
performance standards will be used:
a. Longterm Physical Standards. The following long-term standards shall be maintained
over the full operative life of the desalination facility:
1. Topography. The wetland(s) shall not undergo major topographic degradation (such
as excessive erosion or sedimentation);
2. Water Quality. Water quality variables [to be specified] shall be similar to reference
wetlands;
3. Tidal prism. If the mitigation site(s) require dredging, the tidal prism shall be
maintained and tidal flushing shall not be interrupted; and,
4. Habitat Areas. The area of different habitats shall not vary by more than 10% from
the areas indicated in the restoration plan(s).
b. Biological Performance Standards. The following biological performance standards
shall be used to determine whether the restoration project is successful. Table 1, below,
indicates suggested sampling locations for each of the following biological attributes;
actual locations will be specified in the work program:
1. Biological Communities. Within 4 years of construction, the total densities and
number of species of fish, macroinvertebrates and birds (see Table 1) shall be similar
to the densities and number of species in similar habitats in the reference wetlands;
2. Vegetation. The proportion of total vegetation cover and open space in the marsh
shall be similar to those proportions found in the reference sites. The percent cover of
algae shall be similar to the percent cover found in the reference sites;
3. Spartina Canopy Architecture. The restored wetland shall have a canopy
architecture that is similar in distribution to the reference sites, with an equivalent
proportion of stems over 3 feet tall;
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4. Reproductive Success. Certain plant species, as specified by in the work program,
shall have demonstrated reproduction (i.e. seed set) at least once in three years;
5. Food Chain Support. The food chain support provided to birds shall be similar to
that provided by the reference sites, as determined by feeding activity of the birds;
and,
6. Exotics. The important functions of the wetland shall not be impaired by exotic
species.
Table 1: Suggested Sampling Locations
Salt Marsh
Spartina

Salicornia

Open Water
Upper

Tidal

Lagoon

Eelgrass

Mudflat

Creeks

– Fish

X

X

X

X

– Macroinvertebrates

X

X

X

X

X

X

1) Density/spp:

– Birds

X

X

X

Vegetation

X

X

X

algae

X

X

3) Spartina
architecture

X

4) Reproductive
success

X

X

2) % Cover

X

X

X

5) Bird feeding
6) Exotics
6.0

X

X
X

X

X

X

X

X

X

X

X

ALTERNATIVE MITIGATION

As part of Phase II, Poseidon may propose in its CDP application alternatives to reduce or
eliminate the required 18.4 acres of mitigation. The alternative mitigation proposed may be in the
form of implementing new entrainment reduction technology or may be mitigation credits for
conducting dredging, either of which could reduce or eliminate the 18.4 acres of mitigation.
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CONDITION B: ADMINISTRATIVE STRUCTURE
1.0

ADMINISTRATION

Personnel with appropriate scientific or technical training and skills will, under the direction of
the Executive Director, oversee the mitigation and monitoring functions identified and required
by Condition A. The Executive Director will retain scientific and administrative support staff
needed to perform this function, as specified in the work program.
This technical staff will oversee the preconstruction and post-construction site assessments,
mitigation project design and implementation (conducted by permittee), and monitoring
activities (including plan preparation); the field work will be done by contractors under the
Executive Director’s direction. The contractors will be responsible for collecting the data,
analyzing and interpreting it, and reporting to the Executive Director.
The Executive Director shall convene a Scientific Advisory Panel to provide the Executive
Director with scientific advice on the design, implementation and monitoring of the wetland
restoration. The panel shall consist of recognized scientists, including a marine biologist, an
ecologist, a statistician and a physical scientist.
2.0

BUDGET AND WORK PROGRAM

The funding necessary for the Commission and the Executive Director to perform their
responsibilities pursuant to these conditions will be provided by the permittee in a form and
manner reasonably determined by the Executive Director to be consistent with requirements of
State law, and which will ensure efficiency and minimize total costs to the permittee. The
amount of funding will be determined by the Commission on a biennial basis and will be based
on a proposed budget and work program, which will be prepared by the Executive Director in
consultation with the permittee, and reviewed and approved by the Commission in conjunction
with its review of the restoration plan. If the permittee and the Executive Director cannot agree
on the budget or work program, the disagreement will be submitted to the Commission for
resolution.
The budget to be funded by the permittee will be for the purpose of reasonable and necessary
costs to retain personnel with appropriate scientific or technical training and skills needed to
assist the Commission and the Executive Director in carrying out the mitigation and lost resource
compensation conditions. In addition, reasonable funding will be included in this budget for
necessary support personnel, equipment, overhead, consultants, the retention of contractors
needed to conduct identified studies, and to defray the costs of members of any scientific
advisory panel(s) convened by the Executive Director for the purpose of implementing these
conditions.
Costs for participation on any advisory panel shall be limited to travel, per diem, meeting time
and reasonable preparation time and shall only be paid to the extent the participant is not
otherwise entitled to reimbursement for such participation and preparation. The amount of
funding will be determined by the Commission on a biennial basis and will be based on a
proposed budget and work program, which will be prepared by the Executive Director in
consultation with the permittee, and reviewed and approved by the Commission in conjunction
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with its review of the restoration plan. If the permittee and the Executive Director cannot agree
on the budget or work program, the disagreement will be submitted to the Commission for
resolution. Total costs for such advisory panel shall not exceed $100,000 per year adjusted
annually by any increase in the consumer price index applicable to California.
The work program will include:
a. A description of the studies to be conducted over the subsequent two year period,
including the number and distribution of sampling stations and samples per station,
methodology and statistical analysis (including the standard of comparison to be used in
comparing the mitigation project to the reference sites);
b. A description of the status of the mitigation projects, and a summary of the results of the
monitoring studies to that point;
c. A description of four reference sites;
d. A description of the performance standards that have been met, and those that have yet to
be achieved;
e. A description of remedial measures or other necessary site interventions;
f. A description of staffing and contracting requirements; and,
g. A description of the Scientific Advisory Panel’s role and time requirements in the two
year period.
The Executive Director may amend the work program at any time, subject to appeal to the
Commission.
3.0

ANNUAL REVIEW AND PUBLIC WORKSHOP REVIEW

The permittee shall submit a written review of the status of the mitigation project to the
Executive Director no later than April 30 each year for the prior calendar year. The written
review will discuss the previous year’s activities and overall status of the mitigation project,
identify problems and make recommendations for solving them, and review the next year’s
program.
To review the status of the mitigation project, the Executive Director will convene and conduct a
duly noticed public workshop during the first year of the project and every other year thereafter
unless the Executive Director deems it unnecessary. The meeting will be attended by the
contractors who are conducting the monitoring, appropriate members of the Scientific Advisory
Panel, the permittee, Commission staff, representatives of the resource agencies (CDFG, NMFS,
USFWS), and the public. Commission staff and the contractors will give presentations on the
previous biennial work program’s activities, overall status of the mitigation project, identify
problems and make recommendations for solving them, and review the next upcoming period’s
biennial work program.
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The public review will include discussions on whether the wetland mitigation project has met the
performance standards, identified problems, and recommendations relative to corrective
measures necessary to meet the performance standards. The Executive Director will use
information presented at the public review, as well as any other relevant information, to
determine whether any or all of the performance standards have been met, whether revisions to
the standards are necessary, and whether remediation is required. Major revisions shall be
subject to the Commission’s review and approval.
The mitigation project will be successful when all performance standards have been met each
year for a three-year period. The Executive Director shall report to the Commission upon
determining that all of the performance standards have been met for three years and that the
project is deemed successful. If the Commission determines that the performance standards have
been met and the project is successful, the monitoring program will be scaled down, as
recommended by the Executive Director and approved by the Commission. A public review
shall thereafter occur every five years, or sooner if called for by the Executive Director. The
work program shall reflect the lower level of monitoring required. If subsequent monitoring
shows that a standard is no longer being met, monitoring may be increased to previous levels, as
determined necessary by the Executive Director.
The Executive Director may make a determination on the success or failure to meet the
performance standards or necessary remediation and related monitoring at any time, not just at
the time of the workshop review.
4.0

ADDITIONAL PROCEDURES

4.1

Dispute Resolution

In the event that the permittee and the Executive Director cannot reach agreement regarding the
terms contained in or the implementation of any part of this Plan, the matter may be set for
hearing and disposition by the Commission.
4.2

Extensions

Any of the time limits established under this Plan may be extended by the Executive Director at
the request of the permittee and upon a showing of good cause.
CONDITION C: SAP DATA MAINTENANCE
The permittee shall make available on a publicly-accessible website all scientific data collected
as part of the project. The website and the presentation of data shall be subject to Executive
Director review and approval.
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