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COMMISSIONERS: 

Construction of wetland restoration project. Approxii!lately 366.5 acres 
would be restored to full tidal influence, 200 acres would receive muted 
tidal influence via culverts to the full tidal area, 120 acres would be left 
unchanged as seasonal pond habitat, and 252 acres would be reserved as 
a future full tidal area once oil field operations terminate in 15-20 years. 
Project includes buying out and abandoning oil wells located on a 
portion of the acquired Lowlands property and on the adjacent State 
Ecological Reserve, dredging 2.7 million cu.yds. of material to create a 
tidal basin, constructing an earthen berm around the perimeter of the 
basin except where adjacent to the flood control channel levee, 
constructing an ocean inlet to the basin, constructing a Pacific Coast 
Highway bridge (including pedestrian and bicycle lanes separate from 
vehicle traffic lanes) and an oil field access bridge over the ocean inlet, 
constructing a French drain between project wetlands and existing 
residential development, and disposing dredged materials to create the 
basin berm, PCH bridge approaches, bird nesting islands, and to pre­
nourish the beach and offshore ebb bar. Construction would take 
approximately three years. The project includes provisions for operation, 
maintenance, monitoring, and remediation of project components. 

Commissioners Dettloff, Allgood, Kruer, McClain-Hill, McCoy, 
Orr, Rose, and Chairman Wan. 
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STAFF NOTE: 

These proposed findings incorporate the changes made to the "Staff Report and 
Recommendation on Consistency Determination" by the Commission at its November 13,2001, 
meeting. The staff report prepared for that meeting recommended objection to the consistency 
determination based on both a lack of information and inconsistency with the development 
policies of the California Coastal Management Program (CCMP). The changes to the findings 
that support the Commission's vote to concur with the consistency determination are found on 
the following pages: 

Page 11: Project elements expanded to include a four-year maintenance dredging and disposal 
program for the ocean inlet. 

Pages 21-22: Change in the Recommendation and Resolution. 

Pages 26-27: Project modifications that describe the type of dredged material that would be 
disposed in the nearshore zone and on adjacent beaches, and that commit the Service to submit to 
the Commission for its review the final sediment dredging and disposal plan. 

Pages 34-36: Describes the "Beach Monitoring Plan" submitted by the Service . 

Pages 51-52: Describes the water quality protection that results from controls on the type of 
dredged material to be disposed in the nearshore zone and on adjacent beaches. 

Pages 57-58: Describes the "Biological Monitoring and Followup Plan." 

Pages 60-61: Change in Pacific Coast Highway bridge design. 

EXECUTIVE SUMMARY 

The U.S. Fish and Wildlife Service (Service) has submitted a consistency determination for the 
restoration of the Bolsa Chica Lowlands, located inland ofPacific Coast Highway on the 
northern Orange County coastline. The subject consistency determination represents the second 
phase of a two-phase federal consistency process that began with the submittal in 1996 of a 
consistency determination by the U.S. Fish and Wildlife Service (Service) for wetland restoration 
activities at Bolsa Chica. On October 6, 1996, the Commission concurred with CD-115-96 (the 
Bolsa Chica Lowland Acquisition and Conceptual Wetland Restoration Plan). 

That conceptual plan called for the California State Lands Commission (SLC) to purchase 880 
acres of wetland habitat, for the Service to restore 385 acres to full tidal wetlands and 220 acres 
to managed tidal wetlands, and for the retention of275 acres of the lowlands as an active oil 
production field (and designated as a future full tidal area). The conceptual plan concurred with 
by the Commission included construction of an ocean inlet at the southern end of the lowlands 
for improved tidal circulation, preliminary fish and wildlife habitat restoration objectives, and 
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elements regarding public access and recreation, oilfield operations, and long term maintenance, 
operation, and monitoring of the restoration project. Acquisition and wetland restoration was 
funded primarily from a $78.75 million contribution from the Ports of Los Angeles and Long 
Beach in exchange for 524 acres of mitigation credits for port landfill construction. The SLC 
completed the Bolsa Chica acquisition on February 14, 1997, and mitigation credits were 
released to the ports for landfill projects. 

The proposed project includes creation of approximately 366 acres of full tidal and 200 acres of 
mutedtidal wetland habitat, retention of 120 acres of existing seasonal pond habitat, designation 
of 252 acres as a future full tidal area, construction of an ocean inlet and jetties across Bolsa 
Chica State Beach, construction of a new Pacific Coast Highway bridge (vehicle traffic and 
bicycle/pedestrian lanes) over the ocean inlet, a separate oil field access bridge to the east of the 
PCH bridge, dredging 2. 7 million cu. yds. to create a tidal basin in the Lowlands, flood shoal 
maintenance dredging and disposal for four years, disposal of dredged materials to create a basin 
berm, nesting islands, and an ebb bar offshore of the ocean inlet, pre-nourishing beaches adjacent 
to the ocean inlet, construction of a French drain between the restoration project and adjacent 
housing development, and other construction and mitigation components. 

The proposed project is the most environmentally beneficial and, overall, the least 
environmentally damaging feasible alternative to restore the Bolsa Chica Lowlands to tidal 
wetland function as envisioned in the 1996 Concept Plan and CD-115-96. The sediment 

• 

• 

dredging and disposal plan will provide for nearshore and/or upland beach disposal of only those • 
dredged materials from the Bolsa Chica Lowlands that are physically and chemically suitable for 
unconfined aquatic disposal. The final dredging and disposal plan, including review and 
approval by the Corps of Engineers and concurrence by the U.S. EPA, will be submitted to the 
Commission for its review prior to the start of project construction. The proposed restoration 
project is consistent with the dredge and fill policies of the CCMP. 

Many aspects of the restoration project are proposed to minimize or avoid impacts to adjacent 
beaches, including prefilling an offshore ebb bar and pre-nourishing adjacent beaches with clean 
sediments dredged from the Bolsa Chica Lowlands. The project's shoreline monitoring plan· 
describes historical data and studies available for the area, and provides definition of monitoring 
activities and analyses that are expected to assure adverse impacts to area beaches are mitigated. 
The project is consistent with the shoreline processes and coastal structure policies of the CCMP. 

The proposed project will generate significant, adverse effects on public access and recreation, 
including surfing, at Bolsa Chica State Beach due primarily to the construction of the ocean inlet 
and the resultant loss of approximately five acres of sandy beach. While the project includes 
construction and post-construction mitigation measures (a pedestrian and bicycle bridge across 
the inlet) to minimize the disruption oflateral access along the shoreline due to the inlet, the 
permanent loss of approximately five acres of sandy beach to the ocean inlet cannot be 
adequately mitigated. This element of the project is inconsistent with the public access and 
recreation policies of the CCMP. 

• 
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However, as noted elsewhere in this report, the construction of an ocean inlet is essential in order 
to restore full tidal function to the Bolsa Chica Lowlands. The range of wetland habitats 
proposed for the Lowlands will also serve as mitigation for landfill construction in the Ports of 
Los Angeles and Long Beach, as provided for in the Interagency Agreement that led to the 
funding by the Ports of the purchase and restoration of the Lowlands. Without construction of 
full and muted tidal wetlands in the Bolsa Chica Lowlands via an ocean inlet, the existing 
significant adverse effects on marine habitat and resources from port landfill construction would 
go unmitigated. Allowing this situation to occur would be inconsistent with the landfill and 
marine habitat mitigation policies of Section 30233(a) of the Coastal Act. 

The Commission is then left with weighing these two Coastal Act inconsistencies- the absence 
of mitigation for the loss of five acres of sandy beach to the proposed ocean inlet and the loss of 
mitigation for 534 acres of marine habitat being filled in outer harbor waters within the ports. 
The project creates a conflict between the access and recreation policies of Chapter 3 of the 
Coastal Act on the one hand and the Chapter 3 marine resource policies on the other. Under 
Section 30007.5 of the Coastal Act (resolving conflicts between competing Coastal Act policies), 
the proposed project presents a conflict between competing policies of the Coastal Act, in that it 
promotes restoration of the Bolsa Chica wetlands but also results in the physical loss of public 
beach due to construction of the ocean inlet component of the restoration project. On an overall 
basis, on balance it is more protective of coastal resources to resolve this conflict in a manner 
allowing the loss of sandy beach, due to the significant natural resource benefits that will arise 
from construction of an ocean inlet across Bolsa Chica State Beach. 

The Commission has reviewed the consistency determination, the public comments and letters 
submitted during the public comment period, the most recent water quality research, and the 
analysis and response to comments presented in the EIR/EIS related to the potential for the 
restored wetland to gener~te adverse water quality impacts on adjacent beaches. The 
Commission agrees with the conclusions presented in the consistency determination and in 
associated water quality studies which address the relationship between wetlands and beach 
water quality, and which conclude that the restoration of the Bolsa Chica wetlands will not result 
in significant impacts to water quality or beach closures resulting from bird use of the marsh and 
wetlands area. 

The physical and chemical analysis of the dredged materials to be used to create the ebb bar 
shows that some samples have slightly elevated concentrations of metals and other contaminants. 
The U.S. Environmental Protection Agency and U.S. Army Corps of Engineers have reported 
that sediment testing and analysis for the proposed project is not yet complete. However, in 
order to ensure that the project will not adversely affect water quality, the Service has committed 
that the final sediment dredging and disposal plan for the project will provide for nearshore 
and/or upland beach disposal of only those dredged materials from the Bolsa Chica Lowlands 
that are physically and chemically suitable for unconfined aquatic disposal. The final plan, 
including review and approval by the Corps of Engineers and concurrence by the U.S. EPA, will 
be submitted to the Commission for its review prior to the start of project construction. The 

• project is consistent with the water quality policies of the CCMP. 
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The goal ofthis restoration project is to restore estuarine and salt marsh habitats within the 
footprint of the historical area oftidal wetlands. Without question, the overall effect of the 
project will be beneficial, increasing the health, abundance and diversity of habitats and their 
constituent species at the Bolsa Chica Lowlands. In addition, a wetland monitoring program to 
ensure that restoration will be successful was Bet submitted to the Commission. The purpose of 
the program is to document the habitat improvements for fish and wildlife, the success of the 
revegetation efforts, and the use of the site by endangered species. In addition, there are several 
specific monitoring programs to ensure that the restoration is built according to the approved 
plans, the inlet is properly maintained, that constructed nesting areas have adequate maintenance, 
that any impacts to sensitive plant species are offset, and that construction impacts to Belding's 
savannah sparrow are minimized. The project is consistent with the environmentally sensitive 
habitat policies of the CCMP. 

The proposed 64-lane PCH bridge over the proposed ocean inlet is necessary to meet the new 
public works facility obligation triggered by the proposed wetland restoration project. The 
proposed bridge contains elements to protect public views to and along the shoreline and 
measures to protect coastal water quality. The proposed four-lane bridge is consistent with the 
development, visual resource, public access and recreation, and water quality policies of the 
CCMP. 

STAFF SUMMARY AND RECOMMENDATION: 

I. Proiect Description. 

A. Site Location and Description. The consistency determination describes the wetland 
restoration project site as follows (Exhibits 1 and 2): 

The Bolsa Chica Project area consists of 1,247 acres of the Bolsa Chica Lowlands in the 
Bolsa Gap between Bolsa Chica Mesa on the northwest and Huntington Mesa on the 
southeast, in an unincorporated area of northwestern Orange County. The site is bordered 
by Warner Avenue on the northwest, residential areas of Huntington Beach on the east, 
Pacific Coast Highway (PCH) and Bolsa Chica State Beach on the west. 

A century ago, Bolsa Chica was part of an extensive tidal marsh, including a mosaic of 
vegetated salt and brackish marsh, with associated tidal embayments, sloughs, mudflats and 
a direct connection to the ocean. In 1899, Bolsa Chica was diked to prevent tidal exchange 
in order to manage the resultant ponds as a waterfowl hunting club. Subsequently, the site 
was further altered by filling, oil extraction activities, flood control facilities, and surface 
and subsurface hydrologic modifications. Bolsa Chica still contains a significant fraction of 
the historical marsh system, but its wetland and aquatic functions have been degraded from 
those that existed historically. The oil well field, in operation since the 1940's, continues to 
be operated by AERA Energy pursuant to lease and surface use agreements. 

B. History and Background. In October 1996, eight state and federal agencies (California 
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State Lands Commission, California Department ofFish and Game, State Coastal Conservancy, 
Resources Agency, U.S. Fish and Wildlife Service, U.S. Army Corps of Engineers, National 
Marine Fisheries Service, and U.S. Environmental Protection Agency) and the Ports of Los 
Angeles and Long Beach entered into an Interagency Agreement to establish a project for 
wetlands acquisition and restoration at the Bolsa Chica Lowlands (Appendix A). The 
Interagency Agreement described a Concept Plan for wetland restoration and addressed: (1) the 
acquisition of approximately 880 acres of land in the Bolsa Chica Lowlands; (2) the restoration 
of wetlands, full tidal, and managed tidal habitats in the lowlands; (3) monitoring activities to 
determine the condition of restored habitats; and (4) the necessary operation, maintenance, and 
management of project features during and after construction. 

The aforementioned eight state and federal agencies (known as the Steering Committee) are 
overseeing the ongoing development of the proposed restoration plan for the Bolsa Chica 
wetlands. Planning decisions are reached by consensus and rely on information, analyses, and 
recommendations of subcommittees made up of representatives from the Steering Committee. 
The Interagency Agreement delineated the following agency roles and responsibilities for the 
restoration project: 

State Lands Commission (SLC): Acquire and hold title to a minimum of 880 acres at Bolsa 
Chica; administer and disburse all monies received for the project; serve as lead agency 
under CEQA in the preparation of the EIR/EIS for the project; acquire, in consultation with 
the USFWS and Corps of Engineers, the necessary federal and state permits and approvals 
for the project; operate and maintain, either directly or by agreement with another entity, the 
completed project. 

State Coastal Conservancy: Prepare a detailed Feasibility Plan for the project, based on and 
consistent with the Concept Plan, and prepare a Final Plan under which the SLC may 
acquire the above-cited permits and approvals. 

U.S. Army Corps of Engineers: Serve as one of the federal lead agencies under NEPA for 
preparation of the EIRIEIS for the project; administer the permit program under Section 404 
ofthe Clean Water Act, Section 10 ofthe Rivers and Harbors Act, and Section 103 of the 
Marine Protection, Research and Sanctuary Act. 

U.S. Fish and Wildlife Service: Conduct necessary sediment sampling, archaeological 
surveys, or other technical studies necessary for all permits and approvals for the project; 
prepare and submit a federal consistency determination to the California Coastal 
Commission; serve as one of the federal lead agencies under NEP A for preparation of the 
EIRIEIS for the project; conduct any necessary consultation under Section 7 of the 
Endangered Species Act; construct the restoration features of the project. 

The Concept Plan included the following planning objectives for the Bolsa Chica restoration 
project: 

• Overwintering habitat for migratory shorebirds, seabirds, and waterbirds shall be enhanced. 
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• Nesting habitat for migratory shorebirds and seabirds shall not be diminished and shall be 
expanded, where feasible. 

• Habitat for estuarine/marine fishes shall be expanded and species diversity shall be increased. 

• Nesting and foraging conditions for state and federal endangered species shall not be 
adversely affected. In addition, implementation of the plan shall contribute to the recovery of 
the light-footed clapper rail, California least tern, western snowy plover, and Belding's 
savannah sparrow. 

• The mix of habitat types shall include perennial brackish ponds, seasonal ponds/sand flats, 
pickleweed flats, cordgrass intertidal zone, unvegetated intertidal mudflat, and marine 
subtidal soft bottom. 

• Modifications to the hydraulic regime, necessary to achieve the above objectives, shall 
include an ocean inlet, full tidal range (i.e., + 7.5 to -1.5 feet mean lower low water), low 
residence time, shall emphasize minimized requirements for manipulation and maintenance, 
and shall not degrade existing flood protection levels. 

• Interests of contiguous property owners shall be protected. 

• Once completed, maintenance and management ofthe area shall maximize native estuarine/ 
marine fish and wildlife habitat of the Bolsa Chica Lowlands in perpetuity, including active 
removal of detrimental, non-native biota. 

• Allowable public uses shall include passive and nonintrusive recreation activities focused on 
peripheral areas, interpretive foci, and trails; 

• Total removal of oil extraction activities and their past effects shall be conducted in a phased, 
cost-effective, and environmentally sensitive manner. 

• Monitoring and evaluation of the success ofbiological objectives shall be conducted. 

As provided for in the Interagency Agreement, in 1997 the Ports of Los Angeles and Long Beach 
provided $78.75 million to be used for wetland restoration activities, including the purchase of 
880 acres in the Lowlands, in exchange for 534 acres of port landfill mitigation credits. The 
Final EIRJEIS examines the role of port funding and mitigation credits in the Bolsa Chica 
wetlands restoration project: 

The proposed wetlands restoration would offiet the loss of habitat resultingfrom current 
and future landfill construction in the Ports of Los Angeles and Long Beach. On the basis of 

• 

• 

• 

habitat values and aquatic functions that would be created as a result of the restoration • 
project, the Ports were granted mitigation credits sufficient to offiet 454 acres of landfill in 
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the outer harbor areas. Construction of a new ocean inlet large enough to handle tidal 
volumes both for the full tidal and future full tidal areas (see Section 2.1. 6) and eventual 
reintroduction of tidal influence into the future full tidal area are expected to create habitat 
values and aquatic functions sufficient to offset an additional 80 acres of landfill in the outer 
harbor areas of the Ports. These credits have been granted. If the Bolsa Chica Lowlands 
Restoration Project does not generate sufficient habitat values and aquatic functions to 
create all545 acres of landfill mitigation credit or iffor some reason the Bolsa Chica 
Lowlands Restoration Project is not implemented, an alternative tidal restoration project or 
projects at a location or locations other than the Bolsa Chica Lowlands would be 
implemented to generate sufficient mitigation credits. 

The subject consistency determination represents the second phase of a two-phase federal 
consistency process that began with the submittal on September 12, 1996, of a consistency 
determination by the U.S. Fish and Wildlife Service (Service) for wetland restoration activities at 
Bolsa Chica. On October 6, 1996, the Commission concurred with CD-115-96 (the Bolsa Chica 
Lowland Acquisition and Conceptual Wetland Restoration Plan)(Appendix B). That conceptual 
plan called for the California State Lands Commission (SLC) to purchase 880 acres of wetland 
habitat, for the Service to restore 385 acres to full tidal wetlands and 220 acres to managed tidal 
wetlands, and for the retention of275 acres of the lowlands as an active oil production field (and 
designated as a future full tidal area) . 

Acquisition and wetland restoration was funded primarily from a $66.75 million contribution 
from the Ports of Los Angeles and Long Beach. On October 6, 1996, the Commission also 
certified port master plan amendments (POLA 15 and POLB 8) that provided each port with 227 
mitigation credits for future landfill construction in their jurisdictions in exchange for their 
financial contributions to the Bolsa Chica acquisition and restoration program. The SLC 
completed the Bolsa Chica acquisition on February 14, 1997, and mitigation credits were 
released for use by the ports in future landfill projects. Later in 1997 the Commission certified 
port master plan amendments (POLA 17 and POLB 1 0) and concurred with a Service negative 
determination (ND-41-97) which provided for an additional40 acres of mitigation credits to each 
port after each contributed an additional $6 million to the acquisition and restoration plan, in 
particular for restoration in the Future Full Tidal Area of the Lowlands. 

CD-115-96 included the acquisition of lowland properties at Bolsa Chica and a conceptual 
wetlands restoration plan, but did not propose a final restoration plan or seek approval of any 
construction or restoration work. The conceptual plan included adequate details for the 
Commission to determine that the plan was consistent with the California Coastal Management 
Program and that it justified provision of landfill mitigation credits to the Ports ofLos Angeles 
and Long Beach. These mitigation credits are currently being used by both ports for landfill 
construction projects. 

The conceptual plan concurred with by the Commission included construction of an ocean inlet 
at the southern end of the lowlands for improved tidal circulation, preliminary fish and wildlife 
habitat restoration objectives, and elements regarding public access and recreation, oilfield 
operations, and long term maintenance, operation, and monitoring of the restoration project. 
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The Service acknowledged in CD-115-96 that the conceptual restoration plan was the first step in 
a phased federal consistency review process for the restoration project. Upon selection of a final 
restoration plan by the Federal-State Bolsa Chica Wetlands Steering Committee, the Service 
would then be required to submit to the Commission a second, more detailed consistency 
determination for wetland restoration and construction activities at Bolsa Chica. That second 
submittal is now before the Commission and is the subject of this staff report. (Currently there is 
no plan for the submittal of a coastal development permit application to the Commission for the 
proposed project by any of the State agency members of the Steering Committee, which believe 
that the proposed restoration project is properly characterized as a Federal government activity.) 

Subsequent to the aforementioned Commission actions in 1996 and 1997 on consistency and 
negative determinations and port master plan amendments, the Commission held a public 
hearing at its October 14, 1998, meeting in Oceanside to receive a progress report from the 
Federal-State Bolsa Chica Steering Committee on its development of the restoration plan, the 
Environmental Impact Report and Statement, ongoing engineering tasks, and oilfield 
contamination and cleanup issues, and to hear both public and Commissioner comment on those 
issues. The Commission staff has met on an ongoing basis since 1996 with Steering Committee 
agency representatives to provide staff input to the process of developing a final restoration plan. 
The staff submitted formal comments on the Draft EIR/S for the restoration plan in October 
2000, focusing primarily on potential project effects on coastal processes and water quality. 

The USFWS submitted the subject consistency determination to the Commission for the 
proposed wetland restoration at Bolsa Chica on June 28, 2001. A public hearing and workshop 
on the proposal was held at the Commission's August 9, 2001, meeting. The Commission 
reviewed a preliminary staff report, received comments from the public and government agency 
representatives, and outlined those subject areas where additional information and/or 
clarification was necessary to prepare a final staff recommendation for Commission action. 

C. Proposed Project. 

1. Project Elements. The consistency determination describes the proposed wetland 
restoration project as follows (Exhibits 3 and 4): 

The Proposed Project- Concept Plan without Flood Control Diversion Structure: 

The Proposed Project (attached Figure ES-1 and 2.4B) is the creation of approximately 
366.5 acres of habitat that would receive a full tidal range through an ocean inlet near 
Huntington Mesa. The Proposed Project would not change the existing full tidal part of the 
Ecological Reserve (Outer Bolsa Bay) or the muted tidal portion of the Ecological Reserve 
(Inner Bolsa Bay). The edges of Rabbit Island would be tidal. The full tidal area would be 
created by: 

; 

a 

• 

• 

1. buying out and abandoning the oil wells located on a portion of the acquired property • 
· and on the adjacent State Ecological Reserve, 
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2. dredging approximately 2. 7 million cubic yards ( cy) of material to create a basin, 
3. constructing a berm around the perimeter of the basin except adjacent to the flood 

control levee, 
4. constructing an ocean inlet into the basin, and 
5. constructing a bridge for PCH over the inlet channel. 

The new ocean inlet would be approximately 360 feet wide between the crest of the jetties, at 
+ 13 feet mean sea level (MSL), and would have short jetties extending approximately to the 
mean low tide line (Alternative A on attached Figure 8-50, and 4-2). The jetties are 
necessary to prevent the inlet channel from migrating. The ebb shoal will be pre-filled. 

Flood shoal maintenance dredging, and disposal of those dredged sediments determined to 
be suitable for placement on adjacent beaches, for a period of four years (encompassing two 
anticipated maintenance dredging episodes) commencing at the completion of project 
construction. At the end of this four-year period, the Service will submit a negative 
determination or consistency determination to the Commission for subsequent maintenance 
dredging of the ocean inlet. 

A new PCH bridge would be constructed over the inlet channel (attached Figure 10-2). 
Roadbed approach fills would elevate the roadway to the bridge crest elevation. The 
existing bikepath west of PCH, along with beach park safety vehicle access would be 
reconstructed on a portion of the bridge separate from the PCH traffic lanes. A separate, 
smaller bridge will be provided for the oil field vehicles to access the oil wells next to PCH 
and north of the inlet channel. 

The ocean inlet would be large enough to pass tidal flows sufficient to permit the future 
restoration of an additional252 acres to tidal influence. This area is referred to as the 
future full tidal area. This area would not be restored until oil and gas field operations 
cease upon depletion of the oil field within 15 to 20 years. Upon depletion of the oil field 
and removal of the wells and any contamination, it may be feasible to simply breach the dike 
and allow a large portion of the area to become slough, tidal flats, and salt marsh without 
extensive earthwork. 

Dredge material would be incorporated into levee and road elevation, used to construct 
nesting islands, or placed on or near the south end of Balsa Chica State Beach for 
nearshore disposal or beach nourishment (see below FE/RIElS Table 2-1, page 2-11). Oil 
wells, water injection wells, well pads, and access roads would all be removed from within 
the tidal area. To protect homes inland of the Lowlands from any groundwater impacts 
resultingfrom the introduction of tidal flows to the Lowlands, a French drain would be 
constructed between the wetlands and the housing development. 

Approximately 200 acres ofthe project area would be muted tidal. Muted tidal flow means 
that the area would experience regular tidal ebb and flow, but would not be exposed to the 
full range of the tides. The muted tidal area would be connected to the full tidal basin by 
culverts through the levee. 
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An area of approximately 120 acres in the southeastern corner of the Balsa Chica Lowlands 
would be left unchanged as seasonal ponds. Enhancement of suitable nesting areas for 
Belding's savannah sparrow would be achieved in the muted tidal areas, while other 
valuable areas would be retained intact in the seasonal pond area and in Inner Balsa Bay. 
Enhancement of suitable nesting habitat for the light-footed clapper rail would be achieved 
in the cordgrass expansion of the full tidal area. Nesting area for the California least tern 
and western sno-.ry plover would be achieved through the creation and retention of sparsely 
vegetated sandjlat and saltjlat areas protected from disturbance or water inundation. 

The 252 acres in the southeast quadrant of the project area (future full tidal) are not 
proposed to be altered, at this time, and would remain a mosaic of oil well roads and pads 
and seasonal ponds and flats for many years. Water levels in these seasonal pond/oil field 
areas will likely require lowering either by pumping or drains in order to protect the 
ongoing oil field operations in years of high rainfall. 

Most of the over 500 poles that formerly supported above-ground power lines would be 
removed from the Lowlands to reduce the adverse influence of these predatory,..bird 
perching sites near nesting areas. Selected poles would be retained and topped with nest 
support platforms for great blue heron and osprey. A{/ oil wells and oil infrastructure 
would be removed from the footprint of the full tidal basin. In the muted tidal. future full 

; 

... 

• 

tidal and seasonal pond areas of the Proposed Project, oil wells, access roads, and oil • 
pipelines would continue to operate until the lease operator concludes the field is no longer 
economically viable, perhaps as long as 20-30 years. 

Revetments will be constructed along the seaward toe of slope along the elevated section of 
PCH [totaling 1 ,400 feet immediately updrift and downdrift of the ocean inlet]. This is 
necessary to prevent damage to PCH that may result from large waves from tropical storms. 
(Such rare waves have washed over the existing beach and sand berm closing PCH.) The 
inlet jetties would extend about 445 feet from PCH, extending to the surf zone. Beach sand 
would be filled to the top of the jetties and covering the highway revetment, largely 
eliminating the appearance of the rock, except for the seaward ends of the jetties. 

The FEIRIEIS also reports on project elements that: 

Although the simulated maximum ebb velocity is below the threshold value of 6ft/sec for bed 
scouring, the potential for levee toe scouring adjacent to the inlet entrance still exists. 
Therefore, the Proposed Project includes two separated armored levee sections totaling 
4,800 linear feet to eliminate the scouring impact (Class III). 

2. Benefits and Impacts. The consistency determination summarized the expected • 
benefits and impacts to be generated by the proposed project on coastal resources (ExhibitS): 
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Benefits: 

The Proposed Project would restore full tidal wetlands function to 366.5 acres ofthe 
Bolsa Chica Lowlands and muted tidal flow to approximately 200 acres. The increased 
quantity and quality of open water and intertidal mudflat habitats at Bolsa Chica would 
provide overwintering habitat for migratory shorebirds, seabirds, and waterfowl. A healthy 
and diverse aquatic community of marine and estuarine invertebrates would become 
established in the full and muted tidal basins. Restoration offull tidal influence would 
recreate conditions that would be very beneficial for up to 60 species of fish that no longer 
exist in this part of Bolsa Chi ca. The full tidal basin would provide nursery habitat for the 
California halibut. 

Nesting habitat for the state and federal endangered California least tern and the federal 
threatened western snowy plover would increase and will aid in the recovery of these 
species. In addition to supporting these endangered species, the nesting areas would 
provide nesting habitat for a variety of other water-associated birds, including elegant 
terns, Caspian terns, and Forster's terns. Cordgrass, a low salt marsh plant that generally 
requires a full tidal range to flourish, would expand at Bois a Chica. The expanded 
cord grass habitat is expected to support nesting by the state and federal endangered light­
footed clapper rail. With the Proposed Project, as many as 15 pairs may nest in the Bolsa 
Chica Lowlands. Pickleweed salt marsh habitat would be enhanced by the introduction of 
tidal influence. Because the size of a Belding's 'savannah sparrow nesting territory is 
smaller in muted tidal and full tidal systems, the Proposed Project would support more pairs 
of Belding's savannah sparrows (a state endangered species) than existing conditions. 
About 255 more pairs of Belding savannah sparrows may nest in the project area if the 
Proposed Project is implemented. 

In addition to providing tidal influence to much of the Lowlands, the Proposed Project 
would preserve several valuable nontidal habitats, including seasonal ponds/sand flats and 
perennial brackish ponds. These seasonal ponds are overwintering habitat for migrating 
shorebirds and waterfowl during the winter. In summer, when the flats area exposed, these 
areas are used for nesting by western snowy plover, and several species of shorebirds. The 
result would be a diverse wetlands ecosystem. In summary, the Proposed Project would 
result in a substantial net gain in habitat value compared to existing conditions. 

The Proposed Project would indirectly benefit surrounding land uses by providing an 
improved public passive use and visual enhancement more consistent with the nearby 
residential, park, beach, and commercial areas than the existing degraded oil development. 
New and enhanced public access opportunities would result in a beneficial impact to 
recreation in the project area. The tidal inlet would enhance recreational fishing 
opportunities. The project also may benefit the local economy by providing construction 
jobs for the local labor force, and increasing visitors to the area, which would benefit local 
businesses. The tidal influence would result in reduced mosquito control problems . 
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Construction Impacts: 

Grading of the full tidal basin and construction of berms and the tidal inlet would result 
in considerable disturbance at the site. Site preparation and erosion control methods would 
be employed during construction (described in FEIRIEIS Section 2. 7.1.3) and would reduce 
the impacts of this disturbance to an insignificant level. 

To counteract the predicted loss of sand to the ebb bar that would form when the tidal 
inlet is opened, sandy material dredged from the full tidal basin would be pumped into the 
nearshore zone to pre-fill the ebb bar. Because some of this material may contain as much 
as 40 percent fine sediment, at times significant turbidity plumes extending as much as 
several thousand feet down current may occur (Class I impact). Temporary degradation of 
water quality may occur from other construction activities, such as excavation of the tidal 
inlet, but these impacts would be localized to within a few hundred feet of the immediate 
construction area and would be adverse but insignificant (Class III). 

Construction of the tidal inlet and pre-fill of the ebb bar would disturb marine organisms 
in the vicinity of these activities. Recovery of marine communities would occur rapidly after 
the end of construction, and impacts would be insignificant (Class III). Pre-filling the ebb 
bar outside the endangered least tern breeding season and peak recreational beach use 
period would avoid potentially significant adverse impacts to least terns and beach use . 

The removal of nontidal pickleweed to construct the full tidal basin could result in the 
temporary loss of between 118 and 138 Belding's savannah sparrow territories. This loss 
represents approximately 60 percent of 213 total territories in the Balsa Chica Lowlands 
(Class I impact). During construction, nontidal pickleweed outside the full tidal basin 
would be irrigated if it is a dry year or pumped of excess water if it is a wet year to improve 
the habitat for Belding's savannah sparrow. This water management during construction 
would partially offset the territories lost due to grading in the full tidal basin. However, the 
loss of breeding habitat would remain significant during and immediately after construction. 
Over the long term, this impact would be mitigated due to the enhanced pickleweed habitat 
in the muted and full tidal areas. The long-term effect of the project would be beneficial to 
this species (Class IV). 

Construction during the breeding season could potentially disturb or damage nests of the 
federally threatened western snolry plover. Nest locations would be flagged or fenced. No 
construction would occur within 100 feet of a nest. Biological monitors would be onsite 
during the breeding season and all construction personnel would attend an educational 
program on threatened and endangered species. These measures would ensure that 
construction impacts to the western snolry plover would be insignificant (Class III). 

Although no eligible cultural resources have been found within the project area, there is 
a slight chance a previously unknown cultural resources could be discovered during 
construction (Class III). Archaeological monitors would be present during construction and 
if cultural resources were uncovered proper procedures would be followed to reduce 

• 

• 

• 

• 
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impacts to insignificant (Class III). 

Beach areas about 800 feet north and south of the proposed tidal inlet would be closed to 
public access during construction of the PCH bridge and tidal inlet. This closure could 
result in long-term, temporary, significant, adverse (Class II) land use and (Class/) 
recreation impacts affecting use of the beach during summer holidays and weekends. Other 
adjacent land uses would not be significantly affected by project construction activities 
(Class III). During all phases of construction, public safety would be protected by use of 
barriers, signs, flagmen, and fences where applicable; therefore, no significant, adverse 
(Class III) impacts would occur. 

Inlet construction would result in a temporary loss of surfing use at Lots 14 and 15, and 
would constrain the already heavily used Lots 23 and 24, resulting in a temporary, 
significant, adverse (Class 1) impact during all four seasons. 

Heavy equipment working in the Lowlands would be visible to those with views of the 
area. Most of the construction activity would occur to the viewer as an element in the 
middle ground to background of the viewshed and would not be a prominent visual feature, 
nor substantially change the overall character of the Lowlands. This is considered an 
adverse but insignificant (Class III) impact for the duration of construction. The most 
prominent visual activity would be the work at Staging Area 1 a for construction of the PCH 
bridge and tidal inlet. The construction effort would temporarily degrade the character of 
the site, resulting in a temporary, significant, adverse (Class I) impact. Night lighting for 
project construction would not result in significant, adverse (Class III) impacts. 

Traffic issues from project construction involve potentially significant impacts (Class II) 
from possible conflicts and safety concerns between construction traffic and local traffic 
using Seapoint Avenue, and conflicting turning movements at the PCH staging area. An 
access plan and traffic control plan should be implemented to reduce potential conflicts to 
insignificant. The Proposed Project would not have a significant, adverse impact (Class III) 
on roadway segments during construction, and no significant, adverse impacts (Class III) to 
traffic flow are expected during PCH bridge construction. Project traffic is considered to be 
an adverse but insignificant (Class III) impact at area intersections. 

Construction-related exhaust, dust, and asphalt emissions are anticipated from the 
Proposed Project. Exhaust emissions would be produced by heavy equipment, truck haul 
trips, and worker commutes. Nitrogen oxide (NOx) from exhaust emissions is expected to 
exceed both the daily and quarterly criteria during construction, resulting in a significant, 
adverse impact (Class/). Demolition of existing structures and soil disturbance would 
create dust emissions. Dust emissions from the Proposed Project are considered a 
significant, adverse (Class II) impact. The application of asphalt during construction could 
release reactive organic gas (ROG) emissions. ROG emissions would not exceed impact 
thresholds and impacts would be insignificant (Class III) . 

The transport of workers, construction equipment, and materials to the site would 
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incrementally increase noise levels on access roads surrounding the site. An adverse but 
insignificant (Class III) impact would occur on major routes, while a significant, adverse 
impact (Class II) would occur on local access roads immediately adjacent to the site. 

Noise would be generated onsite during site preparation, grading, and construction. 
Compliance with County of Orange noise standards and the City of Huntington Beach 
Noise Control Ordinance would ensure that any onsite construction noise impacts would 
remain insignificant (Class III). Project construction is specifically scheduled around the 
breeding and nesting seasons of sensitive animal species to avoid any significant noise 
impacts (Class III). Phase II construction would also result in insignificant (Class III) noise 
impacts. 

The project would not result in significant, adverse impacts (Class III) to energy 
consumption. Fossil fuel use associated with construction of the project would result in 
consumption of less than one-half of 1 percent of the total regional fuel demand, and 
consumption of electricity would not exceed available resources. 

Temporary water and electric utility services would be required at one or more of the 
construction staging areas. Utilities are currently available onsite and the use ofthose 
utilities would be an insignificant (Class III) impact. The project would have insignificant 
impacts (Class III) on other public services, such as solid waste disposal, fire protection, 

• 

police protection, and vector control. • 

Operational Impacts: 

Pre-fill of the ebb bar with material dredged from the full tidal basin, combined with a 
beach monitoring and maintenance program, would prevent significant beach erosion 
during Phase I (Class III). However, when the future full tidal basin is opened during Phase 
IL the increased tidal prism would cause more sand to be lost to the ebb bar. To prevent the 
loss of beach sand, about 410,400 cy of material would be dredged from an offshore borrow 
site and discharged at the ebb bar. Discharge of sediment at the ebb bar could have a 
temporary significant adverse impact on water quality (Class I). 

Introduction of tidal flows to the Lowlands could cause groundwater levels in the 
residential area adjacent to the Lowlands to rise and the groundwater to become more 
saline (Class II). The proposed dewatering trench (French drain) would be installed to 
reduce impacts to groundwater to insignificant. However, additional analysis is needed to 
determine the exact design needed to effectively manage groundwater levels. 

The construction of a tidal inlet would make the Bolsa Chica wetlands vulnerable to an 
offshore oil spill (Class I). 

Tidal inundation around the edges of Rabbit Island could result in a loss of coastal 
woolly-heads. Although this plant is not on federal or state lists of protected species, the 
Rabbit Island population of coastal woolly-heads is sensitive because it is 1 of only 10 • 
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populations known to occur in the mainland United States (Class II}. Several sensitive 
insect species and the silvery legless lizard would also be affected by loss of part of Rabbit 
Island. Because the insects and lizard are most closely associated with the dune habitat in 
the center of Rabbit Island, which would be least affected by tidal flows, and because all of 
these sensitive species are present in dunes along Balsa Bay, these impacts would be 
adverse but insignificant (Class Ill}. Except for possible impacts to the coastal woolly-head, 
loss of part of the Rabbit Island's environmentally sensitive habitat area (ESHA} to tidal 
wetlands, a more valuable habitat, is considered insignificant (Class Ill). 

The part of the eucalyptus grove ESHA within the Balsa Pocket could be damaged by the 
introduction of muted tidal flows. The eucalyptus trees provide valuable habitat for a 
variety of raptors. The loss of a small portion of the eucalyptus grove is considered an 
adverse but insignificant impact because eucalyptus trees on Balsa Mesa would be 
preserved (Class Ill}. Very few living trees are found in the Pocket but saltier groundwater 
could potentially harm the handful of trees growing on the edge of adjacent higher ground. 

The Proposed Project would include regular beach nourishment at approximately 2-year 
intervals. Placement of sand in the surf zone during maintenance dredging may interfere 
with the spawning of California grunion (Class II}. Spawning occurs during nighttime high 
tides between March and August . 

Construction of the proposed tidal inlet would result in the permanent loss of beach as a 
result of land to water conversion. This impact would be adverse but insignificant (Class 
Ill}. The continuity of the beach would be broken and would affect beach users traversing 
the length of the beach. Access across the inlet would be provided on the PCH bridge via a 
pedestrian access crossing, reducing the impact of breaking beach continuity to adverse but 
insignificant (Class III}. The surfing experience would change as a result of construction of 
the tidal inlet. This difference would be perceived in different ways and would result in 
adverse but insignificant (Class Ill} impacts because some surfers would view the change as 
beneficial and some would not. 

The project is compatible, from a land use perspective, with adjacent existing and future 
planned uses. No significant, adverse (Class III} policy impacts would occur. A potentially 
significant (Class II} safety issue may result if persons stray too close to the jetties. 
Situations that may result in injury include persons being washed off of or falling from the 
jetties, or getting swept into the inlet. Warning signs and lifeguard stations would be 
provided near the tidal inlet to reduce impacts to insignificant. 

The new PCH bridge over the tidal inlet would change the character of the beach area 
when it is converted to this new use. Visually, there should not be a negative impression. 
Therefore, the new bridge would cause no significant, adverse visual impacts (Class Ill}. 

Post-construction traffic activity would be similar to that of year 2002 traffic without 
cumulative traffic or project traffic added. Operations would include infrequent 
maintenance, and traffic impacts would be adverse but insignificant (Class Ill}. In the year 
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2002 cumulative project scenario, Jour intersections would operate at level of service (LOS) 
E. This cumulative condition would result in a significant, adverse (Class II) impact. The 
project contributes incrementally, but insignificantly, to the cumulative impact. 

Following construction, minor air emissions may result from French drain operations 
and maintenance dredging. Operation of the French drain would consume electricity and 
would contribute a small amount of emissions associated with the production of electricity. 
Emissions associated with the generation of electricity are considered insignificant (Class 
Ill). Maintenance dredging may be required to keep the tidal inlet clear and would result in 
significant, adverse impacts to air quality (Class II). 

Post-construction monitoring and maintenance would not result in a significant number 
of additional vehicle trips to the site and would not change vehicle-generated noise levels in 
the project area, an insignificant (Class III) impact. Operation of the French drain may 
require the use of pumps; however, the pumps would not be audible at any offsite locations. 
Therefore, insignificant, adverse (Class III) noise impacts would result. Maintenance 
dredging would not cause any significant, adverse noise impacts (Class III) if restricted to 
the hours of7:00 a.m. to 10:00 p.m. 

3. Long-Term Management. The consistency determination examines the proposed long­
term management of the restored wetland complex: 

Title to any properties acquired in the Bolsa Chica Lowlands for the Project will be 
held by the SLC. Pursuant to Section l(d) of the Interagency Agreement, the SLC shall hold 
all lands so acquired " ... in public trust ... for the purposes of ecological restoration and 
preservation, scientific study, open space, and fish and wildlife habitat protection. " 

Section 7 (a) of the Interagency Agreement then makes the SLC responsible for 
effecting the Restoration 0 & M and Management Components of the Project (i.e., for 
carrying out the long-term operation and management of the Project). The Agreement 
acknowledges, however, that the SLC may enter into an agreement with another agency or 
entity for this purpose. In this regard, the CDFG and the Service have a ''first right of 
refusal" to enter into an agreement to manage the Lowlands on the SLC's behalf If the 
Service should ultimately enter into such an agreement, then the lands acquired for the 
Project will be managed by the Service as a unit of the National Wildlife Refuge System (see 
Section 7(c) of the Agreement). If the CDFG should ultimately enter into such an 
agreement, the new lands would be added to the existing Ecological Reserve which they 
manage. 

4. Schedule and Budget. The consistency determination includes discussion regarding 
the construction schedule: 

Construction would occur in four phases (see FEIRIEIS Figures 2-19A and B) and 

• 

• 

would avoid or minimize impacts to fish and wildlife resources. The FEIRIEIS • 
Environmental Constraint figure 2-20 is attached. Phase 1 (September-March) includes 



• 

• 

• 

CD-061-01 (U.S. Fish and Wildlife Service) 
Page 19 

clearing and grubbing the full tidal basin, west half bridge and PCH detour construction, 
inlet construction begins. Phase 2A (March to September) includes completion of PCH 
bridge, levees and revetments of the full tidal basin, the French drain, cord grass shelf, and 
preparations to begin dredging in the full tidal basin. Phase 2B includes dredging the full 
tidal basin, pre-filling the ebb shoal, constructing inlet jetties, PCH revetments, and nesting 
areas. Phase 3 includes muted tidal area culverts, salvage revegetation, and removal of 
some staging areas. Phase 4 includes completion of dredging, if necessary, opening of the 
inlet, and demobilization of construction equipment. See Chapter 2 of the FEIRIEIS for a 
more complete description. 

The consistency determination states that construction of the proposed project would take 
approximately three years. 

The current estimates of the incurred costs, future costs, and currently available funds for the 
proposed project are outlined in the consistency determination as follows: 

EXPENDED 
Purchase of KREG property 
EIRIEIS & prelim. engineering 
Contaminants Sampling and EcoRisk Assessment 

SET ASIDE FOR FUTURE USE 
Future Full Tidal Restoration Account 
Maintenance Account (long-term O&M) 

FUNDS CURRENTLY AVAILABLE 
Wetlands Restoration Account 
(Other funds only for Fieldstone Acquisition 

ACTIONS YET TO BE TAKEN 
Oil buyout and well removal in tidal basin 
Final design and project management 
Proposed Project Construction Cost (Dec. 99 est.) 

$25,000,000 
2,400,000 
6,000,000 

1,800,000 
6,200,000 

53,000,000 
1,200,000) 

8,000,000 
9,400,000 

53,700,000 

Based on these estimates the potential "shortfall" may be as much as $18,000,000. 
The construction cost estimate will be updated, but the actual cost of construction will be 
better known after final design is completed and once the actual construction bids are 
opened. The construction cost estimate also includes a 20% contingency cost. Also, 
obtaining commitments for additional funds, at this time, is made more difficult by the fact 
that there is no actual shortfall of funds at this time. 

The consistency determination also states that: 

Fundingfor the long-term operation and maintenance of the Project is assured through the 
creation of a $5 million Maintenance Account, which will be held by the SLC (See Section 
13( c) of the Interagency Agreement). The investment earnings from this principal account 
will be available only for annual expenses, with the first "expense" being a requirement to 
reinvest a sufficient amount to offset the effects of inflation. 
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D. Status of Oilfield Cleanup and Ecolotzical Risk Assessment. The consistency 
determination addresses oilfield contamination and cleanup and the Ecological Risk Assessment 
for the Bolsa Chica Lowlands: 

• 
Five decades of oilfield operations in the lowland have contributed some degree of 
contamination in the sediments of the wetlands and the network of oil well pads, sumps, and 
roads. When the 880-acre property was acquired by the State in 1997, a voluntary cleanup 
agreement was executed with the Responsible Parties (oil companies and the seller). In this 
agreement, the Project assumed responsibility to characterize the nature and extent of 
contamination, identify contaminant threats to natural resources, determine the appropriate 
cleanup criteria for the site, and determine areas to be cleaned up. The Fish and Wildlife 
Service has the lead role in the Risk Assessment phase which includes completing the biotic, 
water and sediment sampling and preparing an Ecological Risk Assessment (ERA). The 
ERA will integrate the sampling results with the known wildlife use of the site and estimate 
the type and amount of contaminant exposure risk to fzsh and wildlife. This information will 
be used to develop clean-up criteria which, once implemented, will result in an acceptable 
or minimal contaminant exposure to wildlife subsequently using the site. The Responsible 
Parties will then prepare and execute a cleanup plan at their expense. Verification 
sampling is to be conducted after cleanup to verify that the desired levels of cleanup have 
been attained. The Regional Water Quality Control Board has approval and oversight of 
the cleanup plan, with funding support from an EPA grant. EPA is to supplement the ERA • 
with its evaluation of whether risks to human health warrant additional response actions. 

The sampling to characterize the nature and extent of contamination is almost complete and 
results are presented in a draft ERA document that will be completed and made public after 
review by the responsible parties. The discussions with the oil company and former owner 
of the property are under way to determine the cleanup levels and cleanup plan. 

Until the cleanup levels and plan are adopted, specific or quantified cleanup actions cannot 
be defined. However, closure of wells and cleanup in the vicinity of wells is not expected to 
be in dispute and has been conducted by the Lease Holder, AERA Energy, on their own 
schedule for the last several years pursuant to their lease agreement with the Landowner. 
Contaminants warranting cleanup beyond the vicinity of active and idle wellheads are the 
principal focus of the ERA and cleanup plan. Some generalized cleanup methods can be 
described: safely sequestered contaminants may be left in place, stable contaminants may be 
sequestered in constructed fills within the restoration project (e.g. berms), contaminated 
sediments may be hauled to appropriate landfill sites, or "landfarming" treatment 
techniques may be used within the lowland. The volumes of dirt requiring treatment or 
disposal handling different from that shown for the restoration project alternatives are 
unknown at this time. If the cleanup plan proposed by the responsible parties entails 
substantial changes to the habitat restoration project and its associated impact evaluation, a 
supplemental environmental analysis may be necessary. 

• 
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The oilfield cleanup work addressed by the ERA will require the leaseholder to obtain a U.S. 
Army Corps of Engineers Section 404 (Clean Water Act) permit and may require a coastal 
development permit from the Commission. In addition, the Service states in the Final EIR/EIS 
and in the consistency determination that no restoration work or exposure of land to tidal action 
will occur until the oilfield cleanup activity is complete and verified. 

II. Status of Local Coastal Program. 

The standard of review for federal consistency determinations is the policies of Chapter 3 of the 
Coastal Act, and not the Local Coastal Program (LCP) of the affected area. If the LCP has been 
certified by the Commission and incorporated into the CCMP, it can provide guidance in 
applying Chapter 3 policies in light of local circumstances. If the LCP has not been incorporated 
into the CCMP, it cannot be used to guide the Commission's decision, but it can be used as 
background information. The Bolsa Chica LCP has not been certified by the Commission nor 
incorporated into the CCMP. 

Port funds must be used for public trust purposes. Thus, because the ports funded the acquisition 
of the lowland property by the State Lands Commission, those lands were impressed with the 
public trust at the time they were acquired by the State, and no amendment to the LCP is 
required. Under Public Resources Code Section 30519(b), the Commission (rather than the 
County of Orange) has the authority to issue coastal development permits for development 
undertaken on public trust lands. In the event the Commission receives such an application, the 
standard of review will be Chapter 3 of the Coastal Act and not the certified Bolsa Chica LCP. 
The balance ofthe land in the area within the Bolsa Chica LCP that is not acquired by the State 
using port funds will remain subject to the County's jurisdiction if there is a certified LCP, or the 
Commission's jurisdiction in the absence of a certified LCP. 

III. Federal Agency's Consistency Determination. 

The U.S. Fish and Wildlife Service has determined the project consistent to the maximum extent 
practicable with the California Coastal Management Program. 

IV. Motion: 

I move that the Commission adopt the following findings in support of its 
concurrence in the U.S. Fish and Wildlife Service's consistency determination CD-
061-01. 

V. Staff Recommendation. 

The staff recommends a YES vote on this motion. Pursuant to Section 30315.1 ofthe Coastal 
Act, adoption of findings requires a majority vote of the members of the prevailing side present 
at the November 13, 2001, hearing, with at least three of the prevailing members voting. Only 
those Commissioners on the prevailing side of the Commission's action on the consistency 
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determination are eligible to vote. A majority vote by the prevailing Commissioners listed on 
page 1 of this report will result in adoption of the findings. 

VI. RESOLUTION TO CONCUR WITH CONSISTENCY DETERMINATION: 

The Commission hereby concurs with the consistency determination by the U.S. Fish and 
Wildlife Service on the grounds that the project described therein is consistent with the 
enforceable policies of the CCMP. 

VII. Findings and Declarations. 

The. Commission finds and declares as follows: 

A. DREDGING AND FILLING. The Coastal Act provides: 

Section 30233 

(a) The diking, filling, or dredging of open coastal waters, wetlands, estuaries, and lakes shall be 
permitted in accordance with other applicable provisions of this division, where there is no feasible 
less environmentally damaging alternative, and where feasible mitigation measures have been 
provided to minimize adverse environmental effects, and shall be limited to the following: 

(7) Restoration purposes. 

(8) Nature study, aquaculture, or similar resource dependent activities. 

(b) Dredging and spoils disposal shall be planned and carried out to avoid significant disruption to 
marine and wildlife habitats and water circulation. Dredge spoils suitable for beach replenishment 
should be transported for such purposes to appropriate beaches or into suitable long shore current 
systems. 

(c) In addition to the other provisions of this section, diking, filling, or dredging in existing estuaries 
and wetlands shall maintain or enhance the functional capacity of the wetland or estuary. Any 
alteration of coastal wetlands identified by the Department of Fish and Game, including, but not 
limited to, the 19 coastal wetlands identified in its report entitled, "Acquisition Priorities for the 
Coastal Wetlands of California", shall be limited to very minor incidental public facilities, 
restorative measures, nature study, commercial fzshing facilities in Bodega Bay, and development in 
already developed parts of south San Diego Bay, if otherwise in accordance with this division . ... 

As described in above Section I-C-1 of this report, the proposed wetland restoration involves 
dredging approximately 2.7 million cu.yds. of material from the Lowlands to create a tidal basin 
and ocean inlet, placing a portion of the dredged material in the Lowlands to create a berm 
around the basin and to construct nesting islands, disposing dredged materials in ocean waters to 
pre-fill the offshore ebb bar and to pre-nourish the beach downcoast of the ocean inlet, four years 
of ocean inlet maintenance dredging and disposal, and dredging sandy materials from an offshore 

• 

• 

• 
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borrow site to expand the ebb shoal during Phase 2 of the project (Future Full Tidal Area). 
These activities need to be examined for consistency with Section 30233 of the Coastal Act. 
Under this section, dredging and disposal within wetlands, estuaries, and open coastal waters is 
limited to those cases where the proposed project is an allowable use, is the least damaging 
alternative, and where mitigation measures have been provided to minimize environmental 
impacts. 

The allowable use test is met because the aforementioned dredging and disposal activities would 
be performed for habitat restoration purposes, an allowable use under Section 30233(a)(7). 

The second test requires the Commission to examine whether the proposed project is the least 
environmentally damaging feasible alternative. The Service provided detailed analysis in the 
Final EIR/EIS of numerous wetland restoration alternatives to the proposed project (the Concept 
Plan without the flood control channel diversion structure). Those alternatives are referenced in 
the consistency determination and are summarized below: 

1st Sub-Alternative: Restoration of Future Full Tidal Basin Concurrently with Phase I 
Restoration. This alternative is identical to the proposed project but would in addition 
restore the Phase II future full tidal basin in the northeast comer of the Bolsa Lowlands 
concurrently with restoration of the rest of the Lowlands rather than in 15 or 20 years when 
oil operations are completed . 

2nd Sub-Alternative: Concurrent Restoration of Expanded Future Full Tidal Basin. This 
alternative is identical to the 1st Sub-Alternative but the future full tidal basin area would be 
dredged to increase the area of intertidal habitat. 

Alternative 1: Flood Control Channel Routed into the Concept Plan Full Tidal Basin. This 
alternative would be the same as the Concept Plan but with all flows from the EGGW Flood 
Control Channel routed into the full tidal basin (Exhibit 6). 

Alternative 2: Full Tidal Basin with a New Ocean Inlet near Rabbit Island. This alternative 
would create a full tidal basin and managed tidal areas similar to the Concept Plan but with a 
new ocean inlet near Rabbit Island where the EGGW Flood Control Channel discharges into 
Outer Bolsa Bay (Exhibit 7). 

Alternative 3: Full Tidal Basin with an Ocean Inlet near Warner Avenue. This alternative 
would introduce tidal flows to the Concept Plan alternative through a new ocean inlet near 
Warner A venue (Exhibit 8). 

Alternative 4: Three Jetty Plan. With this alternative, a tidal inlet to the wetlands would be 
constructed near Rabbit Island and a separate inlet for discharge of flows would be 
constructed from the EGGW Flood Control Channel parallel to the inlet to the wetlands 
(Exhibit 9) . 
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Alternative 5: Irrigation/Water Management. Minor modifications would be done to 
existing conditions to permit brackish water ponds to persist year-round. Water would be 
pumped between cells to prevent water levels from becoming too high or too low (Exhibit 
10). 

Alternative 6: The Concept Plan. This plan is identical to the proposed project, except that a 
side weir would be installed into the levee of the EGGW Flood Control Channel to allow 
spillover of a portion of the 1 00-year peak flood discharge into the full tidal basin. Storm 
flows would be conveyed to outer Bolsa Bay and the restored wetlands via the EGGW 
Channel; flows from the channel would begin to spill into the full tidal basin during a 10-
year storm (Exhibit 11 ). 

No Action Alternative. Nothing would be done to alter the water regime within the 
Lowlands. 

The Final EIRJEIS also examined three alternatives which received additional analysis to 
determine their technical and economic feasibility prior to elimination from further detailed 
analysis: 

• 

Full Tidal Basin with Culverts and No New Inlet. This alternative would seek to restore a 
habitat mix similar to the Concept Plan by the construction of a series of large culverts 
running beneath PCH and the beach to connect the wetland to the ocean at the southern • 
portion of the project area~ 

Small Area of Full Tidal with Huntington Harbour Connection and No New Inlet. This 
alternative would create full tidal expansion in the Pocket and Old Slough, widen the 
Warner Avenue opening to increase water supply through Huntington Harbour, dredge 
Outer Bolsa Bay, and discharge the EGGW Flood Control Channel directly into the Pocket 
full tidal basin. 

Concept Plan with Discharge of Low Flows into the Wetlands. This alternative would split 
the flow from the EGGW Flood Control Channel to allow low flows to discharge to the 
wetlands and storm flows to bypass the wetlands and discharge into Outer Bolsa Bay. 

Finally, the Final EIRIEIS reported on two project alternatives which were examined but 
eliminated from further detailed analysis: 

Full Tidal Basin with Meandering Inlet. This alternative would include a habitat mix similar 
to the Concept Plan but tidal influence would occur through creation of a 1 ,000-foot-long 
causeway supporting PCH with no jetty structures for stabilization. This wide opening 
would allow the tidal channel connecting the tidal basin to the ocean to meander within the 
1,000-foot opening to the ocean. 

Orange County Coequal Plan. With this alternative, a new tidal basin would be constructed 
in the central Lowlands and would introduce tidal flow through construction of a new ocean • 
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inlet near Huntington Mesa. All flood control channel waters would be diverted into the 
new tidal basin. Additional habitats would include muted tidal and seasonal ponds. The 
area near the northeast boundary would be managed by freshwater irrigation. 

The Service addresses in its consistency determination the project alternatives and its selection of 
the proposed project: 

The selection of the Proposed Project was based on two considerations. The first 
consideration was the lesser extent of significant, adverse impacts that would result from 
project implementation. The second consideration was the extent to which wetland function 
and values within the Bolsa Lowlands would be improved, i.e., the ability of the selected 
alternative to meet the project purpose and need. 

Of the project alternatives analyzed in detail, Alternative 5 had the fewest adverse 
impacts because it would involve minimal construction. Also, because no tidal inlet would 
be constructed for Alternative 5, it would avoid the significant, adverse impacts to water 
quality, recreation, and land use from construction of the tidal inlet and pre-fill of the ebb 
bar at Bolsa Chica State Beach. However, Alternative 5 provided by far the lowest habitat 
benefits of the restoration alternatives. Alternative 5 would provide no benefits to marine 
fishes such as California halibut and may even be detrimental to marine fishes that would 
enter the Lowlands during the limited periods of tidal action. Alternative 5 would enhance 
the pickleweed vegetation in the Lowlands by providing periodic tidal flow but probably 
would not increase the diversity of wetlands vegetation. Specifically, no cordgrass would 
become established in the Lowlands if Alternative 5 were selected. Because no cordgrass 
would become established in the Lowlands with Alternative 5, no habitat would be provided 
for the endangered light-footed clapper rail. Alternative 5 would provide only a slight 
enhancement of overwintering habitat for migratory shorebirds, seabirds, and waterfowl. 
Foraging opportunities for the endangered California least tern and other tern and gull 
species would be only marginally increased. Furthermore, Alternative 5 would be expected 
to create more problems for Vector Control than the existing condition (Class III). In 
contrast, the tidal inlet alternatives would be less conducive to mosquitoes than the existing 
condition. 

All of the tidal inlet alternatives would provide similar habitat benefits including: 

1. increased quality and quantity of open water and intertidal mudflat habitats for 
migratory shorebirds, seabirds, and waterfowl; 

2. a healthy and diverse aquatic community of marine and estuarine invertebrates and 
fishes including nursery habitat for the California halibut; 

3. increased nesting habitat and foraging opportunities for the state- and federal-listed 
endangered California least tern and the federal-listed threatened western snotty 
plover, as well as a variety of other water-associated birds; 

4. expansion of cord grass habitat to support nesting by the state and federal-listed 
endangered light-footed clapper rail; and 
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5. enhancement of pickleweed saltmarsh habitat that would expand nesting territories of 
the state-listed endangered Belding's savannah sparrow. 

Of all the restoration alternatives, the Proposed Project would provide the highest 
quality environment for aquatic fish and invertebrates because the EGGW Flood Control 
Channel would not discharge into the full tidal basin. Therefore, the disturbance to the 
aquatic community from the freshwater influx and pollutants during storm flows would not 
occur. 

Because the Proposed Project would have no discharges from the EGGW Flood Control 
Channel, metals and bacteria would not be carried into the wetlands and the ocean. All of 
the other tidal inlet alternatives would have a significant, unmitigable, adverse impact to 
water quality in the wetlands and coastal waters from pollutants in storm flows (Class I). 
Bacteria in ocean waters would exceed thresholds and swimming and surfing would be 
restricted. Loss of swimming and surfing use of ocean waters during periods when bacteria 
exceeded threshold levels would be an unmitigable, significant, adverse impact to recreation 
(Class I). 

• 

The Proposed Project also would not result in the permanent loss of beach parking 
spaces that would occur with Alternatives 2, 3, and 4. The loss of parking spaces is a 
significant but mitigable impact (Class II). The Proposed Project would have a significant, 
unmitigable impact to surfing during project construction (Class I) that would not occur for • 
Alternatives 2 and 4. However, construction impacts to surfing would be temporary. The 
Proposed Project was selected as preferred because it would provide much greater habitat 
benefits than Alternative 5, and would avoid the unmitigable, significant, adverse impacts to 
water quality and recreation that would occur with the other tidal inlet alternatives. The 
greatest habitat benefits would occur if the Proposed Project were combined with the 2nd 
Sub-alternative. Habitat benefits would also be increased, but to a somewhat lesser extent, 
if the Proposed Project were combined with the 1st Sub-alternative. No additional 
significant, adverse impacts would occur with either of these sub-alternatives, although the 
potentially significant (Class II) impacts of excavation of an offihore borrow pit would 
occur at the same time as the Phase I construction impacts rather than 15 or 20 years in the 
future. 

The proposed project is the most environmentally beneficial and, overall, the least 
environmentally damaging feasible alternative to restore the Bolsa Chica Lowlands to tidal 
wetland function as envisioned in the 1996 Concept Plan and CD-115-96. The other alternatives, 
while technically feasible, would lead to significant adverse effects on coastal resources, 
particularly water quality and recreation, and/or would not provide the volume of seawater 
inundation necessary to restore the range and diversity oftidal wetland habitats and functional 
values across the Lowlands outlined in the 1996 Interagency Agreement. 

As discussed further in the sections below, the proposed project does hold the potential to 
generate significant adverse impacts on coastal resources at and adjacent to the project site, in • 
particular on water quality and public access and recreation. However, the design elements and 
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mitigation measures built into the project will minimize most of the potential adverse effects on 
coastal resources. In addition, the Service submitted the following language to the Commission 
on November 9, 2001, that modified the dredge and fill element of the proposed project as 
follows: 

We continue to work with the Corps of Engineers, Environmental Protection Agency, and 
Coastal Commission staff to identify the specific dredge material volumes for use in 
constructing the ebb shoal. We believe we have demonstrated that it is feasible to determine 
those areas proposed for dredging, that are both sandy enough and clean enough for 
placement in the ocean nearshore zone and are seeking concurrence of these regulatory 
agencies. If, by the time of the [November 13, 2001} public hearing on the project, the 
regulatory agencies have not provided this concurrence, we will modify the proposed Balsa 
Chica wetlands restoration project by stating that: 

1. Prior to the start of construction, the Service will submit to the Commission for its 
review the final sediment dredging and disposal plan for the project (including 
evidence of plan review and approval by the U.S. Army Corps of Engineers and 
concurrence by the U.S. EPA); 

2. The final sediment dredging and disposal plan will provide for nearshore (i.e., to 
create the offshore ebb bar and to nourish adjacent beaches) and/or upland beach 
disposal of only those dredged materials from the Balsa Chica Lowlands that are 
physically and chemically suitable for unconfined aquatic disposal; · 

3. As used above, the term ''physically suitable" means the greater of either: a) 80% 
sand by total volume; or b) in the case of upland beach disposal, within 10% of the 
existing proportion of sand in the material on the receiving beach; and 

4. As used above, the term "chemically suitable" means that the results of chemical 
analysis demonstrates that: a) the dredged materials are not hazardous waste (as 
defined by California Health and Safety Code Sections 25117 and 25141); and b) 
meet the requirements of the "Evaluation of Dredged Material Proposed for 
Discharge in Waters ofthe U.S. -Inland Testing Manual" (U.S. EPA and Corps of 
Engineers (February, 1998)), which addresses sediment disposal requirements 
contained in the federal Clean Water Act Section 404(b)(1) guidelines (40 CFR Part 
230). 

With this modification to ensure that the proposed dredge and fill elements of the project 
represent the least environmentally damaging alternative, and that these activities are 
implemented in a manner that minimizes adverse effects of coastal resources at the dredged 
material disposal sites, the Commission finds that the proposed project is consistent with the 
dredge and fill policies of the CCMP . 
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B. SHORELINE STRUCTURES/COASTAL PROCESSES. The Coastal Act provides: 

Section 30235 

Revetments, breakwaters, groins, harbor channels, seawalls, cliff retaining walls, and other such 
construction that alters natural shoreline processes shall be permitted when required to serve 
coastal-dependent uses or to protect existing structures or public beaches in danger from erosion, 
and when designed to eliminate or mitigate adverse impacts on local shoreline sand supply. Existing 
marine structures causing water stagnation contributing to pollution problems and fish kills should 
be phased out or upgraded where feasible. 

Section 30233(b) 

Dredging and spoils disposal shall be planned and carried out to avoid significant disruption to 
marine and wildlife habitats and water circulation. Dredge spoils suitable for beach replenishment 
should be transported for such purposes to appropriate beaches or into suitable long shore current 
systems. 

1. Existing Environment. Bolsa Chica State Beach is a relatively wide sandy beach starting at 
the Anaheim jetties to the north, and ending at the Huntington Cliffs to the south. South of 
Huntington Cliffs is Huntington Beach City Beach. Much of the Bolsa Chica State Beach is 
200-foot-wide or wider, with the beach width decreasing at the southern end, in the area of 

• 

Huntington Cliffs. Beach width varies seasonally and fluctuations of the Mean Lower Low • 
Water line can range from 50 to 150 feet within the Bolsa Chica area. The following table 
shows the average beach widths and seasonal variations for the alternative tidal inlet 
locations: 

Typical Beach Widths and Seasonal Variability, Bolsa Chica State Beach 

Location Average Beach Width 

Warner Avenue 413 
Rabbit Island 311 

243 

Average Seasonal Beach Width 
Variabilit , At MSL Line 

63 
29 
22 

Historically the Santa Ana River provided sand for this beach area. The Anaheim Jetties were 
constructed in the 1940s and blocked the delivery of sediment from the Santa Ana River to this 
area. Since the construction of these jetties, the main source of new sand to these beaches has 
been from regular nourishment of the beaches at Surfside and Sunset beaches. Since 1945, over 
16 million cubic yards have been placed on Surfside or Sunset beaches (DEIR, Table 3.2-6). As 
noted in the FEIR, this nourishment project "is an authorized project with an indefinite life and 
will remain authorized unless specifically acted upon by Congress. However, future beach 
nourishment stages will be dependent on funding contained in future federal energy and water • 
appropriations and from the State of California and local governments. If the Surfside/Sunset 
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Beach nourishment program is terminated, sediment deficiency will be likely to occur for the 
entire coastal segment from Surfside/Sunset to West Newport Beach." (DEIR, Page 3-62) 

Sediment transport along the beach at Bolsa Chica has a strong seasonal pattern. During the 
winter months, November to March, storms and swell from the west and northwest move 
sediment to the southeast. This trend is reversed in the summer months, May to October, when 
the swell comes from the south. The summer swell is typically milder than winter storms, 
resulting in net sediment transport to the southeast. The gross annual transport rate is about 
300,000 cubic yards, and the net annual transport (to the southeast) is about 80,000 cubic yards. 

The wave climate and offshore bathymetry at Bolsa Chica State Beach provides many 
opportunities for surfing, mostly from beach surf breaks. One spot, to the south of the project 
site, close to Huntington Cliffs has bathymetry that provides consistent wave focusing that 
provides more desirable surfing conditions. Along the rest ofBolsa Chica State Beach, the 
nearshore bottom is sandy and the preferred surf spots tend to vary up and down the shore, based 
on bottom conditions and the combination of wave direction and period. A surfer survey showed 
that the most crowded areas for surfing were near to Lots 14 and 15 (near the proposed tidal 
inlet) and Lots 23 and 24 (between Warner Blvd. and Rabbit Island). The DEIR noted, however, 
"no evidence of a specific nearshore bathymetric feature that produces a unique wave at any 
particular location," which is typical of beach break surfing areas . 

2. Proposed Project. The proposed project will include construction of a tidal inlet across the 
sandy beach to develop tidal exchange between the ocean and the proposed full tidal wetlands 
(Exhibits 12~14). The main elements for this inlet will be: 

• 420-foot-long, four-lane bridge (with two bike lanes) along Pacific Coast Highway; 
• one 445-foot-long rip-rap rock jetty, with crest elevation of +13 MSL, extending to mean 

low tide; 
• one 420-foot-long rip-rap rock jetty, with crest elevation of+ 13 MSL, extending to mean 

low tide; 
• 1,400-foot-long (approximately) rip-rap rock revetment paralleling the highway; 
• excavation of approximately five acres of beach to open the jetty inlet (190,000 cubic 

yards); 
• non-navigable tidal inlet, approximately 360 feet wide (between crests of the jetties); 
• pre-filled ebb tidal bar, created with approximately 1,331,000 cubic yards of sediment; 
• advance downcoast nourishment with approximately 190,000 cubic yards ofbeach sand; 
• seven monitoring sites to measure complete profiles (to --40 feet MLLW) twice a year; 
• monthly beach-width surveys; 
• regular dredging of the flood bar to maintain full tidal exchange; and 
• regular nourishment of downcoast beaches, using sand dredged from the flood bar. 

3. Phase 1 and Phase 2 Restoration. The restoration project will occur in two phases and the 
tidal inlet has been designed to handle the tidal exchange that will be needed for the full-tidal 
condition of Phase 1 and Phase 2. The most significant changes that will occur between Phase 1 
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and Phase 2 will be the increased tidal exchange, increased flows through the inlet, and the 
increased size ofthe ebb and flood tidal bars. The jetties and tidal inlet will be designed and 
built for the Phase 2 flow conditions. The ebb bar will be pre-filled to conform to the size and 
extent of the ebb bar that would be expected to develop for the Phase 1 tidal exchange conditions 
of each phase. The ebb bar will be constructed for Phase 1 conditions and later will be expanded 
for Phase 2. When the Phase 2 restoration is completed, the existing ebb bar will be artificially 
enlarged with additional nourishment material to match the new tidal exchange conditions. 

4. Project Alternatives. Alternatives to the full tidal option are discussed above in Section A of 
this report. Options that would provide full tidal exchange are: 

• the proposed inlet at the south end of the Bolsa Chica Ecological Area 
• a new tidal inlet adjacent to Rabbit Island 
• a new tidal inlet adjacent to Warner A venue 
• culverts connecting the ocean and the full tidal area 

• 

The historic inlet for this area (circa 1873) was Los Patos channel, near the northwest comer of 
Bolsa Chica Mesa, and closer to the proposed Warner A venue inlet area. Many of the coastal 
impacts from a new tidal inlet will occur regardless ofthe location of the inlet. Shifting the inlet 
location will just shift the location of the impacts. Downcoast erosion is a possible adverse 
impact from any of the new inlets and ebb shoals. The Rabbit Island and Warner Avenue inlet 
locations would be further from the Huntington Cliffs than the proposed inlet location. Either of • 
these inlet locations could reduce the potential for adverse impacts at Huntington Cliffs. 
However, due to the seasonal reversals in sediment transport, these inlet locations also could 
exacerbate erosion concerns at the Surfside/Sunset beaches. 

The inlet designs will change slightly for the various inlet locations. The Warner Aven~e 
location would not require any shoreline protection, due to the current width of the beach. But, 
since the beaches at Warner A venue and Rabbit Island are wider than at the proposed inlet 
location, and since these beaches have greater seasonal variability, these sites would require 
longer jetties to maintain full tidal exchange. There will be small differences in impacts to 
coastal processes between the different inlet locations; in general, all three inlet locations pose 
the potential for comparable impacts from a coastal process perspective. 

The option that would minimize impacts to coastal processes would be the use of culverts that 
would go beneath Pacific Coast Highway and the Bolsa Chica State Beach. The culvert option 
would entail use of a dozen 20-foot diameter culverts. The ocean end of culverts would have to 
extend beyond the zone of active sand transport to avoid being sanded in, so each culvert would 
have to be about 8,000' long. It is questionable whether fish would use these culverts to travel 
into and out of the restored wetland. In addition, due to the size and length of the culverts, this 
option would cost between $150 and $200 million and could not be covered by the existing 
restoration budget. · 

5. Impacts from the Proposed Project and Efforts to Eliminate or Minimize Impacts. • 
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(a) Loss of Beach. During construction ofthe Pacific Coast Highway Bridge, the jetties and the 
tidal inlet, public access to the work area will be restricted for public safety reasons. The 
restricted access region would be approximately 1,000 feet from the center of the inlet, in both 
directions, spanning 2,000 feet total. The average beach width in this location is about 243 feet, 
so the total area of temporarily lost beach access is about 486,000 square feet, or 11.2 acres. 
This temporary loss of beach access would last for about three years. Beaches up and down 
coast of the construction area would remain open for public access, although construction 
activities could reduce available parking and access to the beach from the Bolsa Chica State Park 
facilities. The only access for the public beaches south of the construction area will be to either 
walk 2,000 feet along the temporary bike path, or walk north from the City beach. No new 
temporary access will be provided to the beach south of the construction site. 

After the construction phase is completed, access will be allowed again to the remaining beach 
areas. The revetments, the jetties and the tidal inlet will be permanent structures and will 
continue to occupy land that previously had been public beach. The jetties and tidal inlet are 
needed to maintain a stable tidal inlet, and they will permanently replace about five acres of 
beach. 

The precise area of revetment encroachment has not been calculated since the revetment designs 
have not been finalized. The proposed revetments, north and south of the tidal inlet, would·total 
1,400 feet. They would be immediately adjacent to the elevated roadbed ofPCH and would be 
mostly covered by sand. The revetments are being proposed as a last line of defense to provide 
the minimum necessary protection for PCH and the State Parks parking lots from extreme beach 
retreat during a severe storm. Due to their location at the backshore, they should only interfere 
with coastal processes during extreme storm events. The Service did not consider any 
alternatives to the revetment, stating that this design is "the most effective at dissipating wave 
energy with minimum wave reflection and effects on adjacent shore." (September 20, 1995 
Letter Report from Chris Webb, Moffatt & Nichol Engineers, to Mr. Ron Tibbets, County of 
Orange, Environmental Management Agency.) 

The proposed project will result in permanent replacement of approximately five acres of beach 
with the jetties and tidal inlet. In addition, some of the structures, such as the revetments and the 
lower slopes of the outer sides ofthe jetties, will encroach onto the beach, but will be covered by 
sand under average, non-storm conditions. The Service considers these impacts to be 
permanent, unavoidable impacts. The Service is not proposing any mitigation for this permanent 
loss of beach area, or for the encroachment of structures that will be covered by sand during 
normal, non-storm conditions. 

(b) Impacts to Coastal Processes. The major project features that may alter coastal processes will 
be the revetments, the jetties holding open the tidal inlet, and the dynamics of the tidal inlet and 
flood and ebb tidal bars. Each feature will affect coastal processes in different ways. 

The Service has addressed impacts from revetment construction. The proposed revetments will 
be situated far back on the beach, at a location where they should only infrequently be affected 
by waves or be in a situation where they could alter or impact coastal processes. During these 
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infrequent times, the impacts from the revetments could include scour, end effects, and fixing the 
back of the beach. The revetments are designed as a "last line of defense." As such, they could 
only infrequently be subject to wave action. However, during the times that they are subject to 
wave action, they would provide erosion protection for the support for the elevated roadbed and 
parking area from erosion and undercutting. 

The proposed jetties will have greater and more regular impacts on shoreline processes than the 
revetments. The jetties will extend only to Mean Lower Low Water. This termination is being 
proposed so that there will be 'minimal interruption of longshore sediment transport and 
nearshore currents. A similar short jetty design was used for the recently constructed Talbert 
Channel and has been effective in minimizing interruption of longshore transport. Some small 
amount of accretion will occur upcoast of the jetties and some erosion would occur downcoast. 
Since the littoral transport shifts direction seasonally along this beach, the jetty impacts would be 
fairly small but would occur both north and south of the jetties. The Service's modeling efforts 
estimate that the jetties could cause up to 10 feet of erosion after they have been in place for five 
years, and could go up to 23 feet after 20 years. 

The tidal inlet and ebb and flood tidal bars are likely to have the greatest impact on coastal 
processes. Under normal inlet conditions, the tidal flow in and out of the inlet will modify and 
interfere with both longshore currents and on-shore wave action. Flood and ebb shoals are 
features that develop at the ocean side (the ebb tidal bar) and the wetland side (the flood tidal 

" 
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bar) of most tidal inlets. For a stable inlet, the flood and ebb bars will eventually reach a state of • 
dynamic equilibrium- growing larger and smaller to adjust to changes in tidal currents and wave 
climate. For a new inlet, the material that will create the ebb and flood bars will come from 
littoral sediment supplies and, absent mitigation, substantial downcoast erosion would occur as 
the ebb and flood bars become established. The ebb bar will also cause waves to break further 
offshore, on the shoal, and will modify and refocus local wave energy. 

The size ofthe bars is dependent upon the tidal exchange and wave environment. For the ebb 
bar, once it reaches a stable size and volume, it will begin to by-pass material downcoast and a 
new "equilibrium" littoral transport system will develop. The equilibrium ebb bar for the Phase 
1 effort is estimated to cover 1,960,000 square feet of nearshore area and require 623,000 cubic 
yards of sand, slightly coarser than the sands that currently exists in the nearshore area. It could 
take many years for the ebb bar to become completely established, but the shoal will grow 
quickly in the first few years, and more slowly thereafter. 

It is anticipated that the flood shoal will trap 165,000 cubic yards of sand the first year, 134,000 
cubic yards the second year, 64,000 cubic yards the third year, and only 10,000 cubic yards the 
fourth year. The equilibrium flood bar would cover 3,725,000 square feet and require 373,000 
cubic yards of sand. 

The 996,000 cubic yards of sand that would build the equilibrium ebb and flood bars, if taken 
from longshore sediment transport supplies, would result in significant erosion both north and 
south of the inlet. Using a conversion factor of 1. 7 cubic yards of sand/square foot of dry beach, 
this could cause the erosion loss of 13.45 acres of dry beach north and south of the inlet. • 
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The Service proposes several measures to avoid the erosive impacts of ebb and flood bar 
development. For the ebb bar, the applicant is proposing to construct or pre-fill the ebb bar for 
both Phase 1 and Phase 2 tidal conditions. The initial ebb bar will be constructed with 1,331,000 
cubic yards of sediment that will be dredged from the tidal wetlands. During the Phase 2 project, 
over 400,000 cubic yards of sand will be added to the ebb bar to accommodate the increased tidal 
exchange that will occur with this part of the project. 

The Service will also place 190,000 cubic yards of sand from the tidal inlet onto downcoast 
beaches as "advance fill" to offset the sand losses that are likely to occur when the flood shoal 
develops. The Service anticipates that the flood shoal will trap 165,000 cubic yards of sand the 
first year, 134,000 cubic yards the second year, 64,000 cubic yards the third year, and only 
10,000 cubic yards the fourth year. The growth ofthe flood shoal will dampen the tidal 
exchange in the wetland, and to maintain full tidal action in the restored wetland area, the 
applicant proposes to dredge the flood shoal on a regular basis. The material dredged from the 
flood tidal bar will also be placed on downcoast beaches. 

The intent of all these actions (pre-filling of the ebb bar, advance fill of the downcoast beaches, 
and routine nourishment of the downcoast beaches) is to minimize or eliminate any downcoast 
erosion from the tidal inlet. The Service estimates the new tidal inlet could cause over 100 feet 
of beach loss if no steps are taken to mitigate impacts from the jetties and inlet. With the pre­
filled ebb bar and routine dredging of the flood bar, the project-induced impacts would result in 
about 7 feet of erosion in the first two years, but beach accretion by the fourth year of operation 
(7 feet in Year 4, 18 feet in Year 6, and up to 3 7 feet in Year 1 0). 

(c) Possible resource impacts associated with the ebb tidal bar. The Service proposes to use 
1,331,000 cubic yards of sediment to pre-fill the ebb bar. The sediment that will be used to 
construct the ebb bar will contain a high percentage of fines. Some samples have up to 40% 
fines; however the overall mix of sediment will contain slightly more than 20% fmes. The 
1,331,000 cubic yards of sediment on the ebb bar would provide an effective volume of 861,700 
cubic yards of sandy bar material and 469,300 cubic yards of fines. The fines should be sorted 
by wave action and carried away from the bar; the Service anticipates that about half the fines 
would be lost immediately and the rest would be lost due to sediment sorting and selective 
transport. 

Modeling for the ebb tidal bar has found that the Phase 1 ebb bar equilibrium volume is 623,000 
cubic yards of sand. This is smaller than the 861,700 cubic yard effective sand volume that will 
remain from the initial placement of 1,331,000 cubic yards of sediment. The Service has 
assumed that the excess bar material will function as nearshore nourishment and be beneficial to 
downcoast beaches. Since the ebb bar will modify wave patterns and nearshore wave energy, the 
overfill bar could result in a temporary increase in the area of beach influenced by the bar. The 
overfill could too add to the available nourishment volume and be beneficial to downcoast 
beaches. The proposed beach monitoring program will provide the data necessary to compare 
actual beach response to the expected bounds of predicted behavior and to provide guidance for 
future beach replenishment needs. 
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The general concept of pre-filling the ebb bar appears valid and should be quite beneficial in 
preventing some of the clear adverse impacts that could occur if the inlet were constructed and 
the ebb bar were allowed to form naturally. However, there are oot mBfly no examples of new 
tidal inlets where the ebb bar was pre-filled. This lack of prior experience does not negate the 
clear benefits that should occur from pre-filling, but rather that the ebb bar will need to be 
carefully surveyed and monitored to determine whether it is performing within the limits 
anticipated by the modeling. This monitoring can provide feedback on the utility of pre-filling 
the ebb bar and useful information to insure that the Phase 2 pre-filling is performed as well (or 
better) than the Phase 1 effort. On November 9, 2001, the Service modified the proposed project 
by submitting to the Commission the "Bolsa Chica Lowlands Restoration Project Beach 
Monitoring Plan" (Exhibit 15). This plan describes historical data and studies available for the 
area, and provides definition of monitoring activities and analyses that are expected to assure 
adverse impacts to area beaches are mitigated. 

(d) Huntington Bluffs. The proposed inlet location is closer to the Huntington Bluffs than the 
other two alternatives. The cliffs are 3,000 feet to 7,000 south of the proposed inlet. Huntington 
Cliffs could be adversely impacted from both interruptions in local sediment supplies and 
modifications to local wave energy. In 1994, Moffatt & Nichol Engineers modeled the impacts 
of the proposed inlet to erosion at Huntington Cliffs. The analysis estimated that a beach width 
of 200 feet would be adequate to protect the back shore from erosion, but the beach at 

• 

Huntington Cliffs is below this identified threshold. • 

Beach nourishment is the only erosion mitigation measure that the Service is proposing. 
Huntington Cliffs is the only location in the project area where excessive beach erosion could 
result in irreversible adverse impacts. In the rest of the project area, beach erosion would cause a 
loss ofbeach, but this could be corrected with sufficient nourishment. Bluffs cannot be restored 
with beach nourishment. However, the Beach Monitoring Plan will be used to determine the 
disposal locations for the periodic inlet and flood shoal dredging that is proposed for this project, 
as well as to determine whether there are any unmitigated adverse impacts to the adjacent 
beaches. The plan identified indicators of concern that would trigger erosion control measures 
for adjacent up and downcoast beaches, including the Huntington Bluffs site. 

(e) Monitoring and Mitigation for Beach Erosion. The Bolsa Chica Beach Monitoring Plan 
submitted on November 9, 2001, outlines the following monitoring actions: 

The Bolsa Chica Lowlands Restoration Project will monitor seven profiles between Warner 
Avenue and Huntington Pier, and 7 beach width locations, in addition to monitoring 
activities of the USACE, Los Angeles District. This monitoring shall continue for the life of 
the project or 1) until there are sufficient data on the beaches in this area to indicate that 
the system has reached a new equilibrium, 2) that the project is not having an adverse 
impact on adjacent beaches, and 3) the Commission agrees, through a formal amendment 
request, to modifications to the monitoring. 

• 
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The seven profiles will be measured from the back shore through the nearshore (to -35' or 
40' MLL W) twice a year in the spring and fall, generally May and October, to correspond to 
the historical data set and capture typical post winter and post summer profile conditions. 
Final locations of the profiles will be selected during final design to coincide with historic 
profile locations . ... 

The beach widths will be monitored monthly, typically around the 2dh of each month to 
complement the USA CE data set. Six of the seven beaches will be measured at the same 
locations as the profiles. The beach width will not be measured at the Huntington Cliffs 
location (378+29); the beach width location for this section ofbeach will be measured at 
'The Ramp" (approximately Station 360). The final precise locations will be defined during 
the final design phase of the project. 

As a task during construction, a hydrographic survey of the pre-construction bathymetry 
and post-construction bathymetry in the region of the ebb shoal will be obtained. The 
detailed quantitative monitoring of the geomorphic evolution of the ebb shaol will not be 
obtained, however, it is expected that several beach profiles will transect the constructed 
ebb shoal and provide qualitative information on redistribution of the pre-fill sediments. 
The primary monitoring effort is focused on the sub-aerial beach that is more easily 
measured and has a more direct connection to recreational beach use and coastal storm 
damage protection . 

(f) Routine Nourishment. The Beach Monitoring Plan will be used to determine the disposal 
locations for the periodic inlet and flood shoal dredging that is proposed for this project . The 
plan identified the following actions: 

1. If there are no indicators of erosion on adjacent beaches, the dredge disposal material 
will be spread on adjacent beaches within economical transport distant (within 5000 feet of 
the inlet location). 

2. If there are indicators of erosion on adjacent beaches, dredge material, and other 
offshore sediment shall be used to address this erosion, regardless of location or economical 
transport concerns. Two erosion triggers have been developed now; additional triggers can 
be developed in the final plan. 

a. Acute Erosion: Any beach is found to be narrower than 50', based on two 
consecutive monthly beach width measurements. 

b. Chronic Erosion: Any 12-month rolling average of beach widths which deviate more 
than 2 standard deviations from the mean beach width, using 20 year historic record to 
establish these means and standard deviations (see Table 1). 

3. If periodic monitoring indicates either acute or chronic erosion (based on the above 
triggers or other triggers developed in the final plan), a meeting shall be convened within 
one month of the identification of concern and shall provide for participation by all 
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interested parties, including but not limited to the California Coastal Commission, the U.S. 
Army Corps of Engineers, the City of Huntington Beach, and project managers. Within two 
months, the project managers shall have developed and be in the process of implementing 
all necessary steps to address the identified erosion. 

Once the final locations of the shoreline profiles and beach width monitoring sites are 
determined {after final project design work is completed), the Service committed to provide to 
the Commission shoreline maps illustrating those precise locations. 

{g) Sea Level Rise. The Commission staff examined the sea level change estimates used by the 
Service in their design of the wetland restoration project. The Service anticipated a rise of 0.9 
feet in 100 years. This figure is somewhat lower than some environmental groups recommend, 
but is nevertheless a reasonable figure and within the accepted range of possible sea level rise 
scenarios. 

{h) Conclusion. The proposed Bolsa Chica Lowlands restoration project included elements to 
minimize and avoid adverse effects on adjacent beaches and shoreline processes. With the 
modifications made to the project, as outlined in the Beach Monitoring Plan submitted to the 
Commission on November 9, 2001, the Commission finds that the proposed restoration plan now 
contains adequate provisions for monitoring of coastal processes and maintenance of adjacent 
beaches, and is consistent with the shoreline processes and coastal structures policies of the 
CCMP. 

C. PUBLIC ACCESS AND RECREATION. The Coastal Act provides: 

Section 30210 

In carrying out the requirement of Section 4 of Article X of the California Constitution, maximum 
access, which shall be conspicuously posted, and recreational opportunities shall be provided for all 
the people consistent with public safety needs and the need to protect public rights, rights of private 
property owners, and natural resource areas from overuse. 

Section 30211 

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. 

Section 30212 

(a) Public access from the nearest public roadway to the shoreline and along the coast shall be 
provided in new development projects except where: 

(1) It is inconsistent with public safety, military security needs, or the protection of fragile 
coastal resources, 

(2) Adequate access exists nearby, or, 

• 

• 

• 
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(3) Agriculture would be adversely affected. Dedicated accessway shall not be required to be 
opened to public use until a public agency or private association agrees to accept responsibility for 
maintenance and liability of the accessway . ... 

Section 30213 

Lower cost visitor and recreational facilities shall be protected, encouraged, and, where feasible, 
provided. Developments providing public recreational opportunities are preferred . ... 

Section 30214 

(a) The public access policies of this article shall be implemented in a manner that takes into 
account the need to regulate the time, place, and manner of public access depending on the facts and 
circumstances in each case including, but not limited to, the following: 

(1) Topographic and geologic site characteristics. 

(2) The capacity of the site to sustain use and at what level of intensity. 

(3) The appropriateness of limiting public access to the right to pass and repass depending on 
such factors as the fragility of the natural resources in the area and the proximity of the access area 
to adjacent residential uses . 

(4) The need to provide for the management of access areas so as to protect the privacy of 
adjacent property owners and to protect the aesthetic values of the area by providing for the 
collection of litter . ... 

Section 30220 

Coastal areas suited for water-oriented recreational activities that cannot readily be provided at 
inland water areas shall be protected for such uses. 

Section 30221 

Oceanfront land suitable for recreational use shall be protected for recreational use and 
development unless present and foreseeable future demand for public or commercial recreational 
activities that could be accommodated on the property is already adequately provided for in the 
area. 

Section 30007.5 

The Legislature further finds and recognizes that conflicts may occur between one or more policies 
of the division. The Legislature therefore declares that in carrying out the provisions of this division 
such conflicts be resolved in a manner which on balance is the most protective of significant coastal 
resources. In this context, the Legislature declares that broader policies which, for example, serve 
to concentrate development in close proximity to urban and employment centers may be more 
protective, overall, than specific wildlife habitat and other similar resource policies. 
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The Final EIRIEIS states that: 

Bolsa Chica State Beach extends approximately six miles from Warner Avenue at the north 
end of the project area southward to the Huntington Beach Municipal Pier . ... Recreational 
facilities are located along a three-mile northern segment of the beach and include 2,200 
parking spaces, 100 camping spaces, five concession plazas, 55 0 fire rings/barbecue pits, 14 
restrooms, 28 cold-water showers, and a handicapped access ramp across the sand. 
Parking along PCH was prohibited in 1981, and uncontrolled access to the beach was also 
precluded by fencing that runs the length of the state parking lot. 

Approximately 3 to 4 million people currently visit Bolsa Chica State Beach annually. 
Based on daily parking and annual parking pass users, peak daily usage is approximately 
65,000 people over the 2-mile stretch ofBolsa Chica State beach (Personal communication, 
D. Ito, 2000). 

The consistency determination examines the expected impacts on access and recreation in the 
Lowlands and on Bolsa Chica State Beach as a result of the proposed project: 

Beach areas about 800 feet north and south of the proposed tidal inlet (and the 400-foot­
wide inlet corridor] would be closed to public access during construction of the PCH bridge 
and tidal inlet. This closure could result in long-term, temporary, significant, adverse 

• 

(Class II) land use and (Class I) recreation impacts affecting use of the beach during • 
summer holidays and weekends. Other adjacent land uses would not be significantly affected 
by project construction activities (Class Ill). During all phases of construction, public 
safety would be protected by use of barriers, signs, flagmen, and fences where applicable; 
therefore, no significant, adverse (Class Ill) impacts would occur. [In addition, the Service 
confirmed that the existing bicycle-pedestrian trail along Bolsa Chica State Beach will be 
maintained for public use throughout the three-year construction period via the PCH detour, 
and this trail will provide public access to that portion of the State Beach south of the inlet 
construction zone.] 

Inlet construction would result in a temporary loss of surfing use at Lots ·14 and 15, and 
would constrain the already heavily used Lots 23 and 24, resulting in a temporary, 
significant, adverse (Class I) impact during all four seasons. 

Construction of the proposed tidal inlet would result in the permanent loss of beach as a 
result of land to water conversion. This impact would be adverse but insignificant (Class 
III). The continuity of the beach would be broken and would affect beach users traversing 
the length of the beach. Access across the inlet would be provided on the PCH bridge via a 
pedestrian access crossing, reducing the impact of breaking beach continuity to adverse but 
insignificant (Class III). The surfing experience would change as a result of construction of 
the tidal inlet. This difference would be perceived in different ways and would result in 
adverse but insignificant (Class III) impacts because some surfers would view the change as 
beneficial and some would not. • 
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The existing loop trail and Ecological Reserve parking lots will remain. The existing 
trespass along the flood channel levees would continue, although measures to reduce 
damaging incursions into the lowland from this area will likely be implemented. The 
existing bicycle-pedestrian trail along the beach will be maintained by rerouting the trail 
across the inlet on a portion of the new bridge, separate from the PCH traffic lanes. This 
separate section of the bridge will also provide beach safety vehicle access across the inlet. 
Cal trans approved detours would maintain PCH traffic flow throughout construction. The 
existing exit from the beach park to PCH would be reconstructed. Temporary reduction in 
the number of parking slots on the State Beach due to inlet construction safety requirements 
will be insignificant, except on peak use days. (At this time, due to State Park's 
reconstruction of all the restrooms at Bolsa Chica State Beach, all restroom facilities have 
been replaced with portable toilets and about 1,300 parking slots are unavailable through 
the peak beach use months.) No beach facilities would be permanently reduced as a result 
of the Proposed Project. 

Environmental interpretation and education and related public access and facilities will be 
an integral part of later planningfor the Project [Exhibit 16]. The expected focus will be 
on suitability and location for trails and kiosks and seasonal protection ofhigh bird use 
areas. The actual planning for interior trails and seasonal public access will be conducted 
by the long-term land manager after construction is complete, in consideration of sensitive 
wildlife uses and safe operation of continuing oil field operations. Potential connection to 
existing or proposed trail systems outside the Lowland must await consideration of those 
properties adjacent to the lowland. Improved public access connections to the State Beach 
may be considered at a future date, as well. 

The lowland Project area is not suitable for intensive recreational uses. The goal of the 
Project is to restore a currently degraded wetland ecosystem to a productive, biologically 
diverse ecosystem. As such, intensive recreational uses inside the wetland area would be in 
conflict with the goals of habitat restoration and wildlife conservation. After wetland 
restoration is complete, trails and interpretive kiosks will be considered as a means of 
meeting the proponent 's environmental interpretation and fish and wildlife education 
missions, as well as, the public access and recreational policies of the California Coastal 
Act. Also, continued safe operation of a portion of the existing oil field is expected to 
preempt most public access in the south end of the lowland for many years. 

Waterborne recreation will be considered only where consistent with the primary purposes 
offish and wildlife resource conservation. The inlet channel and jetties are not intended to 
be navigable, but will be designed and implemented to retain and protect the existing 
recreational uses of the State Beach Park to the maximum extent possible. The inlet is 
expected to attract recreational fishing interest. The ebb shoal may create a more appealing 
surf break than currently exists, drawing more surfers to this section of beach than occurs 
now. Public access and State Beach safety and maintenance vehicle access would be 
retained across the inlet channel, separate from the Pacific Coast Highway bridges. 
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The construction of the inlet unavoidably requires the replacement of beach strand with an 
ocean connection. Just as the many acres of asphalt parking lot covering beach sand 
enables public access to the remaining sand, there must be an inlet across the beach to 
obtain the sought after biological improvements in the restored wetland. About 4 acres of 
ocean beach, lightly used by sunbathers except on peak use days would no longer be 
suitable for sunbathing purposes. This reduced recreational use would likely be offset as 
indicated above by other coastal recreational uses. 

The proposed project will generate significant, adverse effects on public access and recreation, 
including surfing, at Bolsa Chica State Beach due primarily to the construction of the ocean inlet 
and the resultant loss of approximately five acres of sandy beach (Exhibit 17). While the project 
includes construction and post-construction mitigation measures (a pedestrian and bicycle bridge 
across the inlet) to minimize the disruption of lateral access along the shoreline due to the inlet, 
the permanent loss of approximately five acres of sandy beach to the ocean inlet cannot be 
adequately mitigated. This element of the project is inconsistent with the aforementioned public 
access and recreation policies of the Coastal Act. 

• 

However, as noted elsewhere in this report, the construction of an ocean inlet is essential in order 
to restore full tidal function to the Bolsa Chica Lowlands. Restoration of the Lowlands with the 
ocean inlet will generate 366 acres of full tidal habitat and 200 acres of muted tidal habitat, 
protect 120 acres of existing seasonal pond habitat, and provide for a future full tidal habitat of • 
252 acres. The range of wetland habitats proposed for the Lowlands will also serve as mitigation 
for landfill construction in the Ports of Los Angeles and Long Beach, as provided for in the 
Interagency Agreement that led to the funding by the Ports of the purchase and restoration of the 
Lowlands. Commission concurrence with CD-115-96 (USFWS) for the Concept Plan for 
wetland restoration at Bolsa Chica and certification of port master plan amendments for landfill 
mitigation credits rested in large part on the construction of the proposed ocean inlet to create 
full and muted tidal habitat in the Lowlands. Mitigation credits for landfill construction were 
released to the Ports in early 1997 after purchase and restoration funds were transferred to the 
State Lands Commission, and hundreds of acres oflandfills have been or are presently under 
construction in both ports. Without construction of full and muted tidal wetlands in the Bolsa 
Chica Lowlands via an ocean inlet, the existing significant adverse effects on marine habitat and 
resources from port landfill construction would go unmitigated. Allowing this situation to occur 
would be inconsistent with the landfill and marine habitat mitigation policies of Section 30233(a) 
of the Coastal Act. 

The Commission is then left with weighing these two Coastal Act inconsistencies- the absence 
of mitigation for the loss of five acres of sandy beach to the proposed ocean inlet and the loss of 
mitigation for 534 acres of marine habitat being filled in outer harbor waters within the ports. 
The project creates a conflict between the access and recreation policies of Chapter 3 of the 
Coastal Act on the one hand and the Chapter 3 marine resource policies on the other. The 
wetland restoration and marine habitat benefits that would arise from the Bolsa Chica wetlands 
restoration project are hugely significant both on a regional and national scale. However, the • 
access and recreation impacts, while significant and adverse, are nevertheless not as significant. 
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The loss of five acres of sandy beach due to the 400-foot-wide inlet connecting the Lowlands and 
the Pacific Ocean must be evaluated in part within the context of the nine miles of public beach 
that stretch from Orange County's Sunset Beach (adjacent to the north end ofBolsa Chica State 
Beach) south through Huntington City and State Beaches and to the Santa Ana River jetties. 

Under Section 30007.5 ofthe Coastal Act (resolving conflicts between competing Coastal Act 
policies), the proposed project presents a conflict between competing policies of the Coastal Act, · 
in that it promotes restoration of the Bolsa Chica wetlands but also results in the physical loss of 
public beach due to construction of the ocean inlet component of the restoration project. Section 
30007.5 provides that: 

The Legislature further finds and recognizes that conflicts may occur between one or more policies 
of this division. The Legislature therefore declares that in carrying out the provisions of this division 
such conflicts be resolved in a manner which on balance is the most protective of significant coastal 
resources. In this context, the Legislature declares that broader policies which, for example, serve 
to concentrate development in close proximity to urban and employment centers may be more 
protective, overall, than specific wildlife habitat and other similar resource policies. 

In conclusion, on balance it is more protective of coastal resources to resolve this conflict in a 
manner allowing the loss of sandy beach, due to the significant natural resource benefits that 
will arise from construction of an ocean inlet across Bolsa Chica State Beach. 

• D. WATER QUALITY. The Coastal Act provides: 

• 

Section 30230 

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. 

Section 30231 

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 inteiference with suiface water flow, encouraging waste 
water reclamation, maintaining natural vegetation buffer areas that protect riparian habitats, and 
minimizing alteration of natural streams. 

Huntington Beach, to the south of the project site, has in recent years experienced persistent 
shoreline water quality problems due to several potential sources of contamination. Concerns 
have been raised over the potential for similar adverse water quality impacts along the Bolsa 
Chica shoreline as a result of proposed project construction activities, oilfield contamination 
clean-up, and the operation of restored tidal wetlands in the Bolsa Chica Lowlands, in particular 
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the potential relation between wetland functions and bacterial contamination of nearshore coastal 
waters. This staff report examines this new issue and more routine water quality matters in the 
context of the proposed project. 

1. Current Water Quality Conditions in the Lowlands and Immediate Offshore Waters. The 
Final EIRIEIS for the Bolsa Chica Lowlands Restoration Project states: 

The Balsa Chica Lowlands and wetlands are part of a semi-enclosed coastal body of 
water. Ocean Waters enter the system through Anaheim Bay, pass through Huntington 
Harbour, and enter Outer Bolsa Bay through a narrow channel under the Warner 
Avenue Bridge. Outer Balsa Bay is the only area within the wetlands that has full tidal 
conditions. Tidal waters flow between Outer and Inner Bolsa Bay through tide gates·that 
partially restrict tidal exchange. The tidal range of Inner Balsa Bay is muted to about 22 
percent of that of Outer Bolsa Bay. Water quality within Bolsa Bay is dependent on the 
quality of the water entering through Huntington Harbour. 

• 

Over the past century, the lowlands have been altered extensively by the construction of 
dikes, channels, tide gates, and roads,· oil development; and agricultural and urban 
development in the surrounding area. The Lowlands consist of a series of diked, nontidal 
ponds landward of Bolsa Bay. Some of these ponds are connected by culverts and some 
are isolated. The amount of surface water in the Lowlands varies seasonally and with the 
amount of rainfall in a given year. In some areas, ponding of fresh water on saline soils • 
has resulted in the creation of brackish water environments. The non-tidal areas are 
separated from Balsa Bay by a dike built in 1978. Balsa Bay and the Lowlands are an 
expansive complex of tidally influenced saltwater areas and perennial and seasonal 
brackish and freshwater areas. 

Stormwater and urban runoff represent other input sources of waters into Balsa Chica. 
The EGGW Flood Control Channel discharges stormwater runoff from the watershed 
into Outer Balsa Bay through one-way flap gates. Urban runoff enters the Balsa Chica 
Lowlands from the Springdale Pump Station, which drains dry and wet weather runoff to 
Lake Signal and the Freemen Creek drainage. Additional urban runoff enters the 
Lowlands from Huntington Beach Mesa, particularly from the Seacliff culvert that drains 
water from a housing development and golf course onto the southern boundary of the 
site. Non-point source runoff from the Pacific Coast Highway (PCH) also may enter the 
site from along the western boundary. [EIR Vol. 1, 3.4.1, pages 3-38 and 3-39] 

To protect beach-goers from exposure to waterborne disease, a new state law (AB 411) mandates 
the implementation of recreational water quality monitoring programs at public beaches with 
50,000 or more annual visitors. Specifically, the law requires monitoring for total coliform (TC), 
fecal coliform (FC), and the enterococcus (ENT) groups of bacteria, all of which may indicate 
the presence of fecal contamination. The state also enforces a set of uniform standards for TC, 
FC, and ENT bacteria including single-sample standards (1 0,000, 400, and 104 most probable 
number (MPN) or colony forming units (CFU)/1 00 mL ), and 30 day geometric mean standards • 
(1000, 200, and 35 MPN or CFU/100 mL); a lower single-sample standard for TC of 1,000 MPN 
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or CFU/100 mL also applies when the TC/FC ratio falls below 10. The enterococci standard 
conforms closely to the national guidelines for marine water quality criteria published by the 
U.S. Environmental Protection Agency. If indicator bacteria levels in the ocean exceed any of 
the above standards, the local health officer is required to either post signs that warn against 
swimming in the water, or close the ocean to the public if a sewage spill is suspected. The state 
standards and U.S. Environmental Protection Agency guidelines are based on a series of 
epidemiological studies that link gastrointestinal illness and exposure to ocean water containing 
high levels of indicator bacteria, particularly ENT. The origin of ENT in these epidemiological 
studies was presumed to be anthropogenic sources of fecal pollution, such as sewage, 
agricultural runoff and urban runoff. (Above information from: Generation of Enterococci 
Bacteria in a Coastal Saltwater Marsh and Its Impact on Surf Zone Water Quality, S. Grant, et 
al., March 2001) 

Daily to weekly monitoring for bacteria in the surf zone in the vicinity of Bolsa Chica is 
conducted by the County Sanitation Districts of Orange County, and reported to the County's 
public health department. On average, coliform densities at this location are within California 
Ocean Plan water contact standards during dry weather months; however, the standards are often 
exceeded after rains. 

Regarding EGGW Flood Control Channel and offsite water flows into the Lowlands, the Final 
EIR/EIS for the Bolsa Chica Lowlands Restoration Project states: 

The watershed surrounding the Bolsa Chica wetlands is occupied by a number of 
concrete flood control channels, primarily the EGGW/Oceanview Flood Control Channel 
system. This system collects and conveys runoff from a watershed of approximately 27 
square miles northeast of Balsa Chica that includes the cities of Huntington Beach, 
Fountain Valley, Westminster, Garden Grove, Santa Ana, Orange, and Anaheim. The 
watershed of the EGGW Flood Control channel is approximately 85 percent urbanized, 
and the remaining vacant and agricultural/and is expected to be fully developed in the 
next 50 years. [EIR Vol. 1, 3.3.2.1, page 3-37] 

The EGGW Flood Control Channel receives flow from two upstream channels that 
originate in Garden Grove and Fountain Valley. In the project area, the main channel is 
unlined and runs through the northwest portion of the Lowlands. The channel terminates 
with one-way flap gates at the south end of Outer Bolsa Bay. From Outer Balsa Bay, 
runoff is conveyed through Huntington Harbour, Anaheim Bay, and ultimately, to the 
Pacific Ocean. Except during and immediately following rainfall, flow in the EGGW 
Flood Control Channel is negligible. The EGGW Flood Control Channel is currently 
being upgraded to convey the 1 00-year storm. The improvements will occur over an 
extended period of time. [EIR Vol. 1, 3.3.2.1, page 3-37} 

As discussed above, there is some limited uncontrolled flow into the Bolsa Chica 
Lowlands from Huntington Mesa. The remaining runoff from the Mesa is generally 
routed to the EGGW Flood Control Channel via the Slater Storm Channel and Slater 
Pump Station. [EIR Vol. 1, 3.3.2.1, page 3-37] 
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Immediately east of the Site, runoff from a 184-acre residential area, generally bounded 
by Whittford Lane, Halcroft Lane, and Central Park Drive is discharged into Freeman 
Creek through the Springdale (i.e., Balsa Chica) pump station. [EIR Vol. 1, 3.3.2.2, page 
3-38} 

2. Water Quality Benefits and Improvements from the Proposed Project. The Final EIRIEIS for 
the Bolsa Chica Lowlands Restoration Project states: 

The Project will result in the restoration and protection of environmentally sensitive 
habitat areas. The Project will provide for the retention and enhancement of existing fish 
and wildlife resources by reestablishing areas of full tidal influence in the wetland 
ecosystem. The new full tidal basin would occupy approximately 366.5 acres in the 
central Lowlands. Approximately 200 acres of additional Lowlands would be connected 
to the full tidal basin by culverts to establish a muted tidal area. Approximately 120 
acres in the southeast area of the Lowlands would remain as seasonal ponds. 

Water quality in the newly constructed full tidal basin is expected to be excellent. Full 
tidal flow would provide saline waters with nutrients and dissolved oxygen. Adequate 
tidal exchange would ensure water quality within the range of seawater. Residence time 
would be less than 1.5 days. Water temperature may increase due to the shallower 

• 

depths of the wetlands compared to coastal waters; however, these increases would be • 
slight due to the constant renewal by tidal flushing. Waters in the muted tidal basin 
would have less tidal flushing. Therefore, the range of water quality values in the muted 
tidal basin would be more extreme than that in the full tidal basin. [EIR Vol. 1, 4.4.2.1, 
page4-40} 

Water quality would be affected by several components of construction, including dredging to 
create the new basin, deposition of the resulting material in to the nearshore zone of the ocean, 
construction of an ocean inlet to the basin, and deposition of material from the inlet construction 
onto the beach. Most of these impacts are related to temporary increases in turbidity resulting 
from these construction activities. 

The Final EIRIEIS for the Bolsa Chica Lowlands Restoration Project states: 

Resuspension and subsequent settling of fine particles in the dredged materials result in 
turbidity. Factors affecting the settling of suspended material include physical 
characteristics of the sediment (grain size, organic content, mineralogy) and chemical 
characteristics of the water (temperature, salinity, pH, and turbulence). Silts/clays remain in 
suspension longer than sands, high turbulence contributes to increased sediment 
resuspension, and high current speeds will transport turbidity plumes greater distances than 
low current speeds. [EIR Vol. 1, 4.4.2.1, page 4-37} 

Following dredging, the new tidal basin would be opened to the ocean via the new inlet. 
Turbidity within the new tidal basin, inlet and nearby coastal waters may be above • 
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background for a short time until fine sediment is flushed out. (Sediments with contaminant 
concentrations above screening levels would have already been removed, so resuspension of 
contaminants is unlikely). [EIR Vol. 1, 4.4.2.1, page 4-39} 

Increases in turbidity are expected in nearshore waters during prefilling of the ebb bar, and 
possibly during the construction of the inlet and placement of excavated material (from the 
inlet construction) on the beach. Turbidity plumes resultingfrom prefilling of the ebb bar 
would spread upcoast and downcoast via offshore currents. The distance and extent of the 
plumes would be determined by the actual grain size dredged, amount of silt/clays, 
production rate, and oceanographic conditions. For the most part, turbidity plumes would 
extend parallel to the shoreline given the predominant longshore current flows. However, 
this condition clears rapidly once the dredge discharge ceases. This activity would occur 
primarily during the fall and winter months, when turbid conditions commonly occur during 
rainfall events when river runoff spreads turbid water along the coast. [EIR Vol. 1, 4.4.2.1, 
page4-37] 

Turbidity related to inlet construction and placement of excavated material on the beach is 
expected to be minimal and highly localized due to the low volume of material and the 
nature of the material itself (beach materials previously subjected to natural mixing and 
resuspension) . 

3. Water Quality and Bird Excrement. The Final Consistency Determination for the Bolsa 
Chica Lowlands Restoration Project states: 

Due to the advent of AB 411 monitoring of surf zone bacteria and public warning 
thresholds in 1999, and the resultant series of beach warning postings and occasional 
closures in Huntington Beach centered around the Santa Ana River mouth and the 
sanitation district outfall discharges, water quality influences upon beach recreational 
uses have attracted much attention. It has been suggested by some that the creation of a 
new tidal inlet at Balsa Chica would result in extensive beach closures such as those that 
have occurred in Huntington Beach. Large-scale and expensive studies have been 
undertaken by others to learn more about the situation in south Huntington Beach, such 
as, off-shore sampling to track sewer outfall discharges and thermal upwelling at the 
AES power plant cooling water discharge, and 24-hour bacterial sampling in the Santa 
Ana River and Newport Slough . To date, we have found no data or science based 
information that supports the view that tidal wetlands will cause chronic, wide-spread, or 
significant beach postings or closures. [The Final Consistency Determination for the 
Bolsa Chica Lowlands Restoration Project, 4.3, pages 34 through 37} 

See Appendix C: "Generation of Enterococci Bacteria in a Coastal Saltwater Marsh and its 
Impact on Surf Zone Water Quality" by S.B. Grant, et al. 

Substantial comments were submitted to the Service during the EIS/EIR comment period related 
to the potential bacterial contamination of nearshore waters. The Final EIRIEIS for the Bolsa 
Chica Lowlands Restoration Project analyzed and responded to these comments as follows: 
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Many commenters expressed a concern that even though the Proposed Project would not 
route the water from the EGGW Flood Control Channel through the new full tidal basin, 
bacteria generated by birds and other wildlife in the resultant wetlands might cause an 
exceedance of bacteria standards in the ocean. Several commenters suggested that the 
creation of a new tidal inlet at Bolsa Chica would result in extensive beach closures such 
as those that have occurred in Huntington Beach. The discharge from the Talbert Marsh 
was initially suspected as the cause for the Huntington Beach closures. 

• 

The results of the Huntington Beach water quality investigation became available in 
November 2000 and were reviewed by the preparers of this EIRIEIS. The Huntington 
Beach studies showed that the levels of bacteria generated within the marsh contributed 
to the bacteria problem, but were not sufficient, in and of themselves, to account for the 
problem itself. Specifically, the studies showed that bacteria generated by birds in 
Talbert Marsh could cause bacteria concentrations in the surf line near the marsh to 
briefly exceed criteria on outgoing nighttime or early morning tides. The study further 
concluded that fecal material deposited by western gulls is a significant source of 
indicator bacteria in the water flowing out of the Talbert Marsh and that indicator 
bacteria growing on vegetation in the marsh and in marsh sediments may also contribute 
to the nearshore loading of these microorganisms. The study additionally concluded that 
the levels of bacteria recorded along the beach were higher than could possibly have 
been generated by Talbert Marsh alone and that there has to be another source. Finally, • 
the Talbert Marsh investigation included a study using a nearshore transport model 
showing bacteria transport from Talbert Marsh along the shore. The modeling indicated 
that it is physically impossible for the levels of contamination measured at the beach to 
be caused by Talbert Marsh and the lower Santa Ana River/Newport Slough system 
combined. This result supports the hypothesis that another source must be involved. 

These data suggest that bacteria within the wetlands at Talbert Marsh may cause 
bacteria standards to be exceeded in the ocean. However, the Talbert Marsh, with its 
large area of mud flat and small volume of open water, has a different configuration than 
many other coastal wetlands and the large full tidal basin that would be created at Bolsa 
Chica by the Proposed Project. In addition, Talbert Marsh supports an unusually high 
number of western gulls and to a lesser degree, elegant terns. The peak number of birds 
counted in Talbert Marsh during the Huntington Beach study ranged from 200 to 1,000 
individuals, i.e. 8 to 40 birds per acre. It is expected that Bolsa Chica would not attract a 
high density of gulls such as does Talbert Marsh. Specifically, gulls are attracted to 
garbage and several garbage sources are found near Talbert Marsh, which is closer to 
developments than the Bolsa Lowlands. Gulls exploit these sources and then rest on the 
large amount of intertidal mudflat at Talbert Marsh. 

A year's worth of detailed bird counts was done at Bo/sa Chica (Guthrie et al. 1993). 
This study counted birds at Bois a Chica every two weeks for a year in 199 2 and 1993. 
The density of gulls and terns counted in this study in Inner and Outer Bolsa Bay would • 
be expected to be representative of potential gull and tern density in the Bolsa Chica 
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Lowlands when tidal flow is restored. Except for May, June and July, 1992, when the 
total number of gulls and terns in Balsa Bay was as high as 865 because of a large 
number of terns nesting on islands in Inner Balsa Bay, the total number of gulls and terns 
was always less than 250 and was as low as 10 in August of 1992. 

Thus, the highest density of gulls and terns in the 17 5 acres of tidal wetlands in the Balsa 
Chica Ecological Reserve was less than 5 gulls or terns per acre. Western gull numbers 
in all of Balsa Chica never exceeded 11. The most abundant gull at Balsa Chica was the 
smaller California gull. Numbers of gulls and terns in Balsa Bay in excess of 100 was 
always recorded in Inner Balsa Bay and was a result of nesting terns on the two tern 
islands. The highest density of gulls and terns in Outer Balsa Bay, where there are 
intertidal mudflats where gulls could rest as they do at Talbert Marsh, was 15. The 
amount of feces and associated bacteria is directly proportional to the body weight of a 
bird. Thus, the fact that the birds that would be expected to occur in highest numbers at 
Balsa Chica (terns, smaller gulls, ducks, shorebirds) are all smaller than and in less 
concentrations than the western gulls that occur in such high numbers at Talbert Marsh 
indicates that even less of a bacteria problem from wildlife would be expected at the 
Proposed Project. 

Although close in proximity to Balsa Chica, Talbert Marsh is not an appropriate 
comparison to the Proposed Project due to the variety of physical differences between the 
wetlands. Talbert Marsh is much smaller in size than Balsa Chica, with one-fifth (20%) 
of the tidal prism and is, therefore, unable to dilute contaminants. The dilution that will 
occur in Balsa Chica is many times (approximately 5 times) greater than that occurring 
at Talbert Marsh. Potential contamination in tidal flows will be low enough when it 
reaches the ocean that beach closures should not occur. 

Also, Talbert Marsh was designed with a proportionally large mudflat area that is 
exposed at low tide and inundated at high tide. Only a very small channel area is 
inundated at low tide. Birds feed, loaf and excrete on the exposed mudflat at low tides. 
Excretions are subsequently mobilized and contributed to the small tidal basin at rising 
tides and transported throughout the marsh. They are then carried out to the surf zone 
during a dropping tide and contributed to the ocean. In comparison, Balsa has a 
relatively small mudflat area in proportion to the total wetland area. Therefore, lower 
concentrations of excretions are expected at Balsa Chica. 

There is no evidence that shows that bacteria from birds pose a threat to human health. 
However, without focused epidemiological studies, the potential for human health effects 
cannot be entirely discounted. 

Talbert Marsh receives urban runoff directly from a large urbanized portion of 
Huntington Beach and Fountain Valley. Urban runoff contains bacteria that are 
contributed to pump stations upstream ofTalberiMarsh each day. Bacteria breed in 
conditions present at pump stations, further increasing bacteria levels contributed to 
Talbert Marsh. In contrast, the Proposed Project does not include a connection to the 
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EGGW flood control channel. Therefore, the contamination that is contributed to Talbert 
Marsh from outside of the system will not occur in the Proposed Project. 

To determine for the FEIRIEIS whether the bacteria problems associated with Talbert Marsh 
were typical of coastal wetlands, 1999 beach posting data were obtained from the Natural 
Resources Defense Council, and summarized as follows: 

The greatest amount of postings near wetlands were on beaches near Carpinteria Marsh 
and Goleta Slough in Santa Barbara County. The higher number of postings near these 
wetlands, compared to wetlands in the southern counties, is consistent with the overall 
higher number of postings and greater number of days posted in Santa Barbara County. 
The four postings at Carpinteria City Beach adjacent to Carpinteria Marsh were either 
associated with rainfall events or attributed to urban runoff Similarly, the Goleta Beach 
postings were either associated with rain or urban runoff 

San Elijo Lagoon in San Diego County is frequently closed to the ocean. When the mouth 
is closed, pollutants build up inside the lagoon. Most of the 1999 beach postings at 
Cardiff State Beach occurred when the sandbar at the mouth of the lagoon was breached 
and accumulated pollutants were released to the ocean. Some beaches adjacent to 
wetlands, such as Carlsbad State Beach, adjacent to Agua Hedionda had no postings in 
1999. 

These data show that beaches near tidal wetlands do not have chronic beach postings. 
Postings on beaches near tidal wetlands are similar or lower than beaches that are not 
near tidal wetlands. Overall, beaches near tidal wetlands had an average of about 2 
postings for 12 days in 1999 while beaches not near wetlands had an average of about 3 
postings for 32 days. 

(Details of this analysis can be found in the Final EIRIEIS for the Bolsa Chica Lowlands 
Restoration Project, Volume V- Responses to Comments and Comment Letters and Mitigation 
Monitoring Plan, Section 2.2.3, Pages 2-3 through 2-9.) 

The Final EIRIEIS for the Bolsa Chica Lowlands Restoration Project further states: 

Finally, bacteria data within wetlands were examined to determine if bacteria generated 
by organisms within the wetlands caused bacterial standards to be exceeded within the 
wetlands. Table 2-3 shows monthly bacteria data collected by the County of Orange 
Environmental Health Division in Bolsa Bay and the EGGW Channel between August 
1997 and May 2000. These data show that, except in rain events when large amounts of 
pollutants are introduced to Bolsa Bay from the EGGW Channel, the bacteria standard 
for a single sample was exceeded on only one occasion in Inner Bolsa Bay near the 
pedestrian bridge when the fecal coliform standard was exceeded. In Huntington 
Harbour at Warner Ave. where flows from Bolsa Bay exit the wetlands, there also was 

• 

• 

only one dry weather exceedance of bacteria standards, again for fecal coliform. Thus, in • 
spite of the large number of birds that use Bolsa Bay, bacteria concentrations in the 
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water are usually low. These data suggest that the Talbert Marsh situation may be 
unusual and that wetlands would not necessarily be expected to generate high enough 
levels of bacteria to result in beach postings. Data on bacteria levels measured by the 
County of Orange Environmental Health Division at Northstar Beach at the lower end of 
Upper Newport Bay were also examined. Upper Newport Bay receives runoff from storm 
drains and San Diego Creek and also contains marinas which may contribute bacteria. 
However, weekly bacteria measurements between January 1999 and November 2000 
indicated only one dry weather exceedance of single sample bacteria standards at 
Northstar Beach. Large numbers of birds use Upper Newport Bay. Again the data 
suggest that exceedance of bacteria standards in tidal wetlands is not typical. 

In summary, existing information does not support a conclusion that the Proposed 
Project will cause or significantly contribute to high bacteria counts that necessitate 
additional beach closures. · 

(Details of this analysis can be found in the Final EIR/EIS for the Bolsa Chica Lowlands 
Restoration Project, Volume V - Responses to Comments and Comment Letters and Mitigation 
Monitoring Plan, Section 2.2.3, Potential Exceedance of Bacterial Standards in the Ocean from 
Bacteria Generated by Birds and Wildlife in the Wetlands, Pages 2-3 through 2-9.) 

Subsequent to the release of the Final EIRIEIS, numerical modeling of potential water quality 
impacts from bird use ofBolsa Chica wetland was recently performed by Moffatt and Nichol 
Engineering (Letter to State Coastal Conservancy, from Michael J. McCarthy, P.E., Moffatt and 
Nichol Engineers, July 18, 2001)(Appendix D: "Final Letter Report, Numerical Modeling of 
Potential Water Quality Impacts from Bird Use of the Bolsa Chica Wetland", Moffatt & Nichol, 
July 18, 2001). This modeling evaluated: (1) a reasonable worst case scenario ofbird use ofthe 
wetlands, tidal conditions and resultant enterococci bacteria concentrations; and (2) a worst case 
scenario (essentially inflating the impacts ofthe reasonable worst case scenario by a factor of 
five). In summary, the modeling for scenario 1 indicated: 

The highest predicted enterococci bacteria concentration levels for the worst case 
condition in the marsh and nearshore area over the entire 45-day modeling period are 
two orders of magnitude lower than the applicable state criteria (AB411 30-Day 
Geometric Mean Standard of 35 MPN/100 ml). Therefore, no beach closures would 
occur from bird use of the marsh under the assumptions used for this analysis. In order 
to each an exceedance of the criteria, the concentration of bacteria would have to be 
increased 170 fold in the marsh. No physical (decreased tidal prism) or biological 
conditions (increased bird use) are anticipated for this to occur with the proposed 
project. 

Furthermore, modeling for scenario 2 indicated: 

The highest predicted enterococci bacteria concentration levels for the worst case 
condition in the marsh and nearshore area over the neap tide modeling period are one 
order of magnitude lower than the applicable state criteria (either the AB411 30-Day 
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Geometric Mean Standard of 35 MPN/1 00 ml or the instantaneous standard of 104 
MPN/100 ml). Therefore, no beach closures would occur from bird use of the marsh 
under the assumptions used for this analysis. In order to reach an exceedance of the 
criteria, the concentration of bacteria would have to be increased 16 fold in the marsh. 
No physical (decreased tidal prism) or biological conditions (increased bird use) are 
anticipated for this to occur with the proposed project. 

The U.S. Fish and Wildlife Service submitted additional analysis on this matter after the August 
9, 2001, Commission hearing on CD-061-01 and is presented in Exhibit 18. The Service 
summarized this analysis as follows: 

In summary, there is no evidence of human health hazard from southern California tidal salt 
marshes used by thousands of birds, or increased health warning postings that can be 
attributed to the tidal salt marsh ecosystem. Bird feces contain the same bacteria as are 
used as AB 411 indicator bacteria. We modeled the movement of bacteria from reasonable 
and "worst-case" bird defecation concentrations in the proposed full tidal basin. We 
concluded that the tidal basin would not contribute to beach postings at Bolsa Chica State 
Beach even if used by incredibly high concentrations of birds. Lastly, the proposed tidal 
basin would have no urban runoff or sewage routed through it to the beach. 

It is expected that AB 411 monitoring will continue in the manner called for in the law or as 

• 

the law may be revised. Monitoring of bacteria within the proposed Bolsa Chica tidal • 
wetland appears unwarrented, at this time. Similarly, development of a remediation plan, in 
the absence of a problem, also seems unwarrented. 

In conclusion, the Commission has reviewed the consistency determination, the public comments 
and letters submitted during the public comment period, the most recent water quality research, 
and the analysis and response to comments presented in the EIRIEIS related to this issue. The 
Commission agrees with the conclusions presented in the consistency determination that the 
restoration of the Bolsa Chica wetlands will not result in significant impacts to water quality or 
beach closures resulting from bird use of the marsh and wetlands area. The Commission 
believes that the conclusions of the Final EIRIEIS are supported by analysis ofthe available data 
and most recent research. Water quality along the beaches and surf zone will continue to be 
monitored in accordance with the requirements of AB411. Research will continue into the 
relationship between wetlands and beach and nearshore water quality, and the Commission staff 
will continue to evaluate all applicable water quality research as it becomes available. In 
addition, if, after construction of the proposed wetland restoration project, there are unexpected 
adverse water quality effects in the coastal waters offshore of the proposed ocean inlet, and if 
those effects can reasonably be assumed to be related to the wetland restoration project, then the 
Commission, under Section 930.45 of the federal consistency regulations, can re-open the 
consistency determination in an effort to determine whether the project continues to be 
conducted in a manner consistent with the CCMP. 

4. Water Quality and Dredged Material Disposal. Approximately L33 million cu.yds. of • 
material excavated and dredged from the Lowlands to create the tidal basin and ocean inlet will 
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be disposed in the nearshore zone offBolsa Chica State Beach, another 190,000 cu.yds. will be 
placed directly on the State Beach south of the ocean inlet, and approximately 822,000 cu.yds. 
would be placed within the Lowlands to construct levees and nesting islands. The potential 
impacts from disposal of this material on marine water quality include increased turbidity, 
placement of fines, reductions in dissolved oxygen, and potential resuspension of any chemical 
contaminants present in the dredged materials. These localized water column impacts will in 
turn affect fish and marine birds in the project area. 

The Service has provided information in the Draft and Final EIR that the main impact from 
placing a high volume of fines into the nearshore environment will be aesthetics. The sediment 
plume will definitely be visible while the ebb bar is being pre-filled, and for some undetermined 
period after construction is completed. The Service notes that the impacts from this project will 
be similar to the impacts from the beach nourishment projects that are undertaken regularly at 
Surfside/Sunset. However, the material used for nourishment at Surfside and Sunset usually has 
a fines content of 15% or less, where this project will have a percentage of fines at approximately 
20%. Also, Surfside and Sunset are constructed as beach nourishment projects with controlling 
weirs and silt curtains to limit the concentration of fines in the runoff. The Service has not 
proposed any equivalent control features for the proposed project, and there are few possible 
turbidity controls for nearshore operations. However, unlike Sunset/Surfside, the construction 
will occur during the late fall and winter months when there are often high background levels of 
fine sediments from coastal streams and rivers and storm events. The turbidity impacts from this 
project may be comparable to natural background levels. 

The physical and chemical analysis of the dredged materials to be used to create the ebb bar 
show that some samples have slightly elevated concentrations of metals and other contaminants. 
The U.S. Environmental Protection Agency and U.S. Army Corps of Engineers have reported 
that sediment testing and analysis for the proposed project is not yet complete and that toxicity 
and bio-accumulation testing might need to be performed in order to determine the suitability of 
dredged sediments for nearshore and beach disposal. The final determination has yet to be made. 
However, the U.S. Fish and Wildlife Service believes that the sediment testing and analysis 
completed to date, in combination with the Service's commitment to only place suitable, 
uncontaminated sediments in the nearshore zone to create the ebb bar, is adequate evidence to 
allow the Commission to find this component of the project consistent with the water quality 
policies of the CCMP. 

The Commission typically reviews all the results from physical, chemical, and bioassay testing 
of sediments proposed for placement in the nearshore or deep-ocean environment. Once that 
information is received and analyzed by the Commission, the Commission is then able to make a 
determination as to whether materials proposed for ocean disposal are in fact suitable for such 
placement. However, the Service submitted the following language to the Commission on 
November 9, 2001, that modified the dredge and fill element of the proposed project as follows: 

We continue to work with the Corps of Engineers, Environmental Protection Agency, and 
Coastal Commission staff to identify the specific dredge material volumes for use in 
constructing the ebb shoal. We believe we have demonstrated that it is feasible to determine 
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those areas proposed for dredging, that are both sandy enough and clean enough for 
placement in the ocean nearshore zone and are seeking concurrence of these regulatory 
agencies. If, by the time of the [November 13, 2001} public hearing on the project, the 
regulatory agencies have not provided this concurrence, we will modify the proposed Bolsa 
Chica wetlands restoration project by stating that: 

Prior to the start of construction, the Service will submit to the Commission for its 
review the final sediment dredging and disposal plan for the project (including evidence 
of plan review and approval by the U.S. Army Corps of Engineers and concurrence by 
the U.S. EPA); 

The final sediment dredging and disposal plan will provide for nearshore (i.e., to create 
the offshore ebb bar and to nourish adjacent beaches) and/or upland beach disposal of 
only those dredged materials from the Bolsa Chica Lowlands that are physically and 
chemically suitable for unconfined aquatic disposal; 

As used above, the term "physically suitable" means the greater of either: a) 80% sand 
by total volume; or b) in the case of upland beach disposal, within 10% of the existing 
proportion of sand in the material on the receiving beach; and 

• 

As used above, the term "chemically suitable" means that the results of chemical • 
analysis demonstrates that: a) the dredged materials are not hazardous waste (as 
defined by California Health and Safety Code Sections 25117 and 25141); and b) meet 
the requirements of the "Evaluation of Dredged Material Proposed for Discharge in 
Waters of the U.S. -Inland Testing Manual" (U.S. EPA and Corps of Engineers 
(February, 1998)), which addresses sediment disposal requirements contained in the 
federal Clean Water Act Section 404(b)(J) guidelines (40 CFR Part 230). 

With this commitment regarding the type of dredged material to be placed in the nearshore zone 
and on adjacent beaches, the Commission concluded that the proposed project will not adversely 
affect water quality at or adjacent to the Bolsa Chica Lowlands, and that the project is therefore 
consistent with the water quality protection policies of the CCMP. 

E. ENVIRONMENTALLY SENSITIVE HABITAT. The Coastal Act provides: 

Section 30230 

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. 

Section 30231 • 
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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. 

Section 30240 

(a) Environmentally sensitive habitat areas shall be protected against any significant disruption 
of habitat values, and only uses dependent on those resources shall be allowed within those areas. 

(b) 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. 

The essence of this project is the creation, restoration, and substantial enhancement of important 
coastal biological resources. The project is designed to increase very significantly the diversity 
and abundance of important native species in all trophic levels and in numerous habitat types. 
The project is being funded by the Ports of Los Angeles and Long Beach and is, therefore, also 
designed to provide those entities with mitigation credits for planned development activities that 
will result in the fill of deep water habitats. This does not in any way diminish the value of the 
ecological benefits that result from the project, but is does constrain the proportional 
representation ofthe habitat types that will be created and the physical design of some elements 
of the project. Natural salt marshes tend to have numerous sinuous channels of a mix of sizes 
(orders), many of which are intertidal, and tend to have a large proportion of the acreage in 
middle marsh plain. The full tidal portion of this project is designed as a shallow tidal basin with 
a very large proportion of subtidal and low intertidal mudflat habitats; habitats that are of 
particular benefit to marine fishes and wading and shore birds. This project also includes large 
areas of mid to high pickleweed habitat that is physically separated by berms and subject only to 
muted tidal flows, non-tidal seasonal pond habitat, and least tern nesting islands in non­
traditional locations. These are not features that were found in the pristine salt marsh that once 
occurred at this location. 

Attention is brought to this fact because it is a potential source of criticism, and it is reasonable 
to ask, "Are the unnatural design elements serious flaws in the proposed project?" In general, 
the Commission thinks the answer must certainly be "No." Today it would not be possible to 
recreate the historic saltmarsh that once existed at Bolsa Chica. Not only have there been 
practically irreversible physical changes (e.g., construction of the Pacific Coast Highway, 
Huntington Harbor, flood control structures, and a residential subdivision), and other draconian 
but potentially reversible alterations (e.g., dikes and fill of salt marsh for oil infrastructure and 
conversion of beach habitat to recreational areas), but there have been profound changes in the 
distribution and abundance of coastal species or populations. For example, California least terns 
and snowy plovers now occur in perilously low numbers and their natural beach habitats are no 
longer available. Similarly, Belding's savannah sparrows are much reduced in numbers and in 
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many places now rely on marginal habitats such as the diked areas of pickleweed at Bolsa Chica 
that depend on rainfall for moisture. The goal of this restoration, then, is not to mimic some 
presumed historical landscape, but rather to create and restore as many functioning, interrelated 
elements of the historical ecosystem as is feasible, while preserving and enhancing some 
important ecological elements that are already present (e.g., seasonally ponded pickleweed and 
mudflat). The proposed project accomplishes this goal and is clearly the environmentally least 
damaging of the various reasonable design alternatives that were considered. Alternative 5, 
which involves irrigating and managing freshwater and seawater inputs, has few negative 
impacts, but it also has few ecological benefits and would minimally alter the ghost of a salt 
marsh ecosystem that currently exists. 

The critical factor for saltmarsh restoration in southern California is a strong tidal connection to 
the sea. Under current conditions at Balsa Chica the major habitat types consist of 318 acres of 
upland and saltgrass, 296 acres of non-tidal pickleweed, and 397 acres of perennial and seasonal 
ponds dependent on freshwater inputs. The proposed project would restore at least 348 acres to 
full tidal action and 179 acres to a muted tidal regime1 (Table 4.5-3, EIR)(Exbibits 19 and 20). 
This will result in nearly immediate colonization by the marine invertebrates and algae that 
provide the basic trophic foundation that will support a diverse assemblage of marine and 
estuarine fishes, wading and shore birds, and open-water foragers such as terns and pelicans. It 
is estimated that there will be suitable cordgrass habitat for some 15 pairs of the federally 
endangered light-footed clapper rail, and that improvements in pickleweed habitat associated 
with tidal flushing will support an additional255 pairs of Belding's savannah sparrows. If 
properly maintained, the constructed tern islands will likely support on the order of 220 
California least terns, in addition to significant numbers of elegant, Caspian, and Forester's terns, 
and nesting habitat for around 68 additional pairs of snowy plovers. 

There are additional opportunities for restoration associated with the 252 acres of habitat in the 
northeast comer of the lowlands that will probably continue to be in oil production for 15 to 20 
years. The planned ocean inlet is adequately sized to provide full tidal flushing to this area. The 
current conceptual plan calls for eventual creation of a modified tidal basin which would be 
primarily open water and tidal mudflat habitat. The Commission believes consideration should 
be given to modifying that plan to provide additional acreage at Balsa Chica of salt marsh 
habitats that are currently under-represented. In particular, this offers an opportunity to create 
fully tidal salt marsh broken by sinuous channels of various sizes that will complement the 
habitats planned for Phase I of this project. 

The only negative post-construction biological impacts directly resulting from this habitat 
restoration project are associated with habitat conversion and periodic maintenance dredging. In 
general, the existing areas that will be converted to tidal habitats are ruderal uplands, small areas 
of brackish marsh, and a small area of dune habitat that supports coastal scrub plants and coastal 
woolly-heads, a rare plant. The impact to coastal woolly-heads may be avoided by constructing 
berms or mitigated by propagating additional plants in an area where they are naturally more 
abundant. For dune-dependent insects, the proportion of dune habitat in the region that is being 

1 In the text, the estimated acreages are 366.5 for full tidal and 200 for muted tidal. 
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converted does not appear significant. The impacts to other vegetation are considered self­
mitigating by creating tidal habitat that is more appropriate and valuable in this setting. The loss 
of upland foraging and roosting habitat for various species of birds will be offset by the creation 
ofhigher quality tidal habitats. Some mammals, such as the San Diego black-tailed jackrabbit 
will lose habitat, whereas others, such as the California salt marsh shrew, will gain habitat. 
Overall, the impacts do not appear significant and no species are likely to disappear from the 
Bolsa Chica lowlands as a result of the restoration. 

About 150,000 cubic yards of material will be dredged from the tidal inlet every two years in 
order to maintain adequate tidal flushing of the restored area. This will be timed to avoid the 
period of grunion spawning. There will be ephemeral increases in water turbidity and the burial 
of intertidal and shallow subtidal organisms. However, these are also natural periodic 
phenomena and the organisms that live in habitats that are at risk are adapted to such conditions. 
Any impacts will be localized and recovery will be rapid. 

The acute construction impacts are of greater magnitude. About 1,800,000 cy of material will be 
dredged as part of the construction ofthe full tidal basin. This will destroy the existing habitats 
and the associated organisms. The organisms affected are common and do not include sensitive 
species. This is an insignificant impact that is more than adequately mitigated by the creation of 
more valuable habitat that will promote a much greater diversity and abundance of organisms. 
Some material will be placed offshore into the ebb bar. This will have effects similar to those of 
maintenance dredging and will be similarly insignificant for the same reasons. A portion of 
beach will also be lost due to construction of jetties. The disturbed area of intertidal beach will 
recover quickly and the lost beach will be replaced by hard substrate that will soon develop a 
rocky intertidal biota. 

There will also be impacts to existing habitats during staging and construction. One to one 
replacement of any disturbed vegetation is proposed. The vegetation that will be disturbed is 
primarily pickleweed and saltgrass. This is similar to the situation at San Dieguito in San Diego 
County where the Commission required 1:1 mitigation for sea5onal salt marsh that is disturbed or 
converted to other tidal wetland habitat during the course of restoration. 

There will be several temporary impacts to bird populations. The most significant is the loss of 
about 60% ofthe existing 213 Belding's savannah sparrow territories during construction. This 
will be mitigated by improving undisturbed pickleweed habit through water management. 
Higher quality habitat supports more birds per unit area because territories are smaller. Within 
five years of the completion of the restoration, the pickleweed in tidal areas is expected to 
provide a substantial net gain in occupied territories. 

To address Commission concerns voiced at the August 9, 2001, public hearing, the Service 
submitted an additional analysis ofthe Belding's savannah sparrow issue and is provided in 
Exhibit 21. That analysis states that: 

[O]ur belief is that Belding's savannah sparrow nesting density is largely related to the 
vigor and productivity of the pickleweed, and associated community of organisms found in 
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tidal, muted tidal, or salty wetter areas. Therefore, to assure no harm to the species, we 
would be making interim improvements to suboptimal nesting habitat outside the tidal basin 
construction area to increase the likelihood of any displaced pairs finding suitable nesting 
habitat. We intend to conduct interim water management in muted tidal areas during the 
several years of construction of the tidal basin. Because muted tidal influence in the 
proposed muted tidal area can be achieved only following completion of the inlet and foll 
tidal basin, this interim water management will likely entail pumping of surface water into 
or out of some part of the muted tidal area. As construction lead, we would make such 
interim water management decisions, but the action would be carried out by the 
construction contractor. Consequently, better definition on the actual measures and timing 
of the action shall wait until final design is completed, the construction schedule is more 
clearly defined, and the bid specifications are prepared. 

There may also be a loss of 10 to 21 of the existing snowy plover nesting sites (out of a total of 
30, on average) during construction. To minimize impacts, replacement nesting sites will be 
constructed prior to excavation and a 100-ft buffer around active nests will be maintained. After 
restoration, there will be a large net gain in plover nesting habitat and in the number of nesting 
pairs expected. The Final EIR/EIS states that: 

• 

Replacement nesting sites for western sno\1-Y plovers would be constructed prior to 
excavation of nesting areas in the full tidal basin. Active nest sites would be flagged or 
fenced . .. Biological monitors would be present during the nesting season to make sure that • 
all construction activities maintain a 1 00-foot buffer around active nest sites. 

The Service completed a Biological Opinion pursuant to Seetion 7 of the Endangered Species 
Act to address all the issues of the federally listed and Threatened western snowy plover. The 
relevant sections of the Biological Opinion are provided in Exhibit 22. That document 
concludes that: 

After reviewing the current status of the western sno\1-Y plover, the environmental baseline 
for the action area, the effects of the proposed Bolsa Chica Lowlands Restoration Project, 
and the cumulative effects, it is the Service's biological opinion that the construction, as 
proposed, is not likely to jeopardize the continued existence of the western sno\1-Y plover. 

The project will entail short-term losses of upland and non-tidal wetland habitat for waterfowl, 
wading birds, shorebirds, and upland birds. However, substantial areas of similar habitat will 
remain during construction (e.g., the future full tidal area, the muted tidal basin, and in the area 
of seasonal ponds), so temporary impacts will be minimal. The long term impact of the 
restoration on these species will be beneficial. 

Construction activities will also disturb and displace some mammals during excavation of the 
full tidal basin. The temporary loss of habitat for the California salt marsh shrew will be more 
than compensated by the net gain in salt marsh habitat as a result of the restoration. Local 
populations of some upland species may be smaller following the restoration, but none are • 
expected to disappear from the Bolsa Chica lowlands. 
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The goal of this restoration project is to restore estuarine and salt marsh habitats within the 
footprint of the historical area of tidal wetlands. Without question, the overall effect will be 
beneficial, increasing the health, abundan_ce and diversity of habitats and their constituent 
species. However, it is reasonable to question whether these benefits will be long lasting in the 
face of the probable rise in sea level over the next many decades. The initial effect of rising sea 
level will be to increase the amount of open water habitat, shift intertidal habitat landward, and 
reduce the amount of upland habitat. However, since the site is constrained by topography and 
urban development, the ultimate effect will be to lose upland and convert some intertidal habitat 
to open water. This will change the way in which the ecosystem functions and will benefit some 
groups of species over others. However, the overall effect will still be a very considerable 
enhancement of natural resources within the region. 

The Commission finds, nevertheless, that any project which proposes to restore and enhance 
biological resources (especially one for which mitigation credits are received) must include a 
monitoring program. The Commission's experience with coastal wetland restoration indicates 
that such efforts cannot be assumed to be successful in advance. An effective monitoring 
program, with requirements for habitat evaluation, maintenance, and remediation, can help to 
ensure that the restoration project achieves succes and stability . . 
On November 9, 2001, the Service submitted to the Commission the "Bolsa Chica Lowland 

• Restoration Plan Biological Monitoring and Followup Plan" (Exhibit 23). The plan provides: 

• 

The purpose of the I$olsa Chica wetlands long-term ecological monitoring program is to 
document the habitat improvements for fish and wildlife, the succes of revegetation efforts, 
and the use of the site by endangered species. In addition, there are several specific 
monitoring programs to insure that the restoration is built according to the approved plans, 
the inlet is properly maintained, that constructed nesting areas have adequate maintenance, 
that any impacts to sensitive plant species are offset, and that construction impacts to 
Belding's savannah sparrow are minimized. 

The ecological monitoring objectives are: 

• Facilitate evaluation of the effectiveness of the restoration to provide habitat for fish 
and wildlife; 

• Document changes in the ecology of the wetlands environment over time; 

• Provide timely identification of any problems with the physical or biological 
development of the restored area; 

• Assist in providing a technical basis for resource management of the restored 
wetland by documenting maintenance needs and enhancement opportunities . 
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The program will emphasize monitoring the biological elemnts of the lagoon. Some 
physical elements will be monitored to provide supporting information for the biological 
assessments. Sampling programs are designed to document the condition of vegetation, 
benthos, fish, birds, and special status species as well as the state of the physical 
environment on which they depend. 

Biological monitoring will be conducted during the 2"d, 5th, and 1 (jh years after completion 
of construction. Listed species will be monitored each year. Biological sampling will be 
conducted at fzxed intervals as specified in this program. The reasons for the various 
sampling frequencies are explained in the discussions of individual program elements. 

Sampling along permanent transects established at strategic locations will support mulitple 
monitoring elements. To the extent possible, physical and biological variables will be 
measured at the same genera/location in order to suggest causal relationships among the 
variables. The information will be summarized in an annual report prepared by the 
responsible agency for the regulatory agencies (COE and CCC), as well as the other 
proponent agencies (NMFS, CDFG, SLC, Coastal Conservancy, USFWS, and EPA). 

• 

This monitoring program was prepared in consultation with state and federal regulatory 
agencies responsible for maintaining, protecting, and enhancing natural resources (CDFG, 
NMFS, and USFWS). The program is consistent with agency guidelines for environmental 

~~ • 
In conclusion, the proposed wetlands restoration plan will restore estuarine and salt marsh 
habitats within the footprint of the historical area oftidal wetlands at the Bolsa Chica Lowlands. 
The overall effect ofthe project will be beneficial and will significantly increase the health, 
abundance, and diversity ofweland habitats and their constituent species in the Lowlands. In 
addition, the project includes a detailed, long-tenn biological monitoring and maintenance 
program. Therefore, the Commission finds that the proposed project is consistent with the 
wetland and environmentally sensitive habitat policies of the CCMP. 

F. DEVELOPMENT. The Coastal Act provides: 

Section 30254 

New or expanded public works facilities shall be designed and limited to accommodate 
needs generated by development or uses permitted consistent with the provisions of this 
division; provided, however, that it is the intent of the Legislature that State Highway Route 
lin rural areas ofthe coastal zone remain a scenic two-lane road. Special districts shall not 
be formed or expanded except where assessment for, and provision of, the service would not 
induce new development inconsistent with this division. Where existing or planned public 
works facilities can accommodate only a limited amount of new development, services to 
coastal dependent land use, essential public services and basic industries vital to the 
economic health of the region, state, or nation, public recreation, commercial recreation, • 
and visitor-serving land uses shall not be precluded by other development. 



• 
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Section 30251 

The scenic and visual qualities of coastal areas shall be considered and protected as a 
resource of public importance. Permitted development shall be sited and designed to 
protect views to and along the ocean and scenic coastal areas, to minimize the alteration of 
natural/and forms, to be visually compatible with the character of surrounding areas, and, 
where feasible, to restore and enhance visual quality in visually degraded areas. New 
development in highly scenic areas such as those designated in the California Coastline 
Preservation and Recreation Plan prepared by the Department of Parks and Recreation and 
by local government shall be subordinate to the character of its setting. 

In addition, the applicable Coastal Act water quality policies are cited on page 41 of this report. 

The proposed wetland restoration project includes a new Pacific Coast Highway (PCH) bridge 
over the the tidal inlet. The Final EIRIEIS describes this project component: 

PCH would cross the entrance channel on a new bridge with a low deck elevation because 
the inlet is to be non-navigable. The elevation of the bridge would be high enough to avoid 
wave damage. The elevation of PCH would be raised at the approach to the bridge, further 
reducing the current flooding threat along this section of PCH. A bridge and approaches 
over the tidal inlet would be constructed to the proposed ultimate six-lane configurations 
within the immediate area of the bridge and transition to the existingfour-lane 
configuration north and south of the structure. The construction of six lanes across the 
bridge is a Caltrans requirement. The bridge would be protected from scour with quarry 
rock. The total length of the bridge would be 4 20 feet. The bridge would support 6 traffic 
lanes, 2 bicycle lanes, a 6-foot center median, and one 19-foot 6-inch emergency 
vehicle/beach traffic lane [a lane on the west edge of the bridge (separated from southbound 
PCH vehicle traffic by a concrete barrier) for pedestrians, bicyclists, and State Beach 
emergency vehicles]. · 

Under the 4-lane striping plan outlined in the Final EIR/EIS, the bridge would contain (from 
west to east) a concrete barrier, the 19.5-foot State Beach access lane, a concrete barrier, an 8-
foot paved shoulder, two 12-foot southbound traffic lanes, a 12-foot paved median, two 12-foot 
northbound traffic lanes, an 8-foot paved shoulder, an 18-foot-wide paved area reserved for 
future re-striping of the bridge to 61anes, and a concrete barrier. 

Regarding the need for a 6-lane bridge, in its October 16, 2001, letter to the Commission, the 
U.S. Fish and Wildlife Service stated that: 

According to Caltrans District 12, they would not approve the design or accept ownership of 
the Pacific Coast Highway (PCH) bridge unless it is consistent with the County Master Plan 
of Highways, which continues to indicate that PCH should ultimately have 6 traffic lanes . 
However, we are aware of no current needs, plans, or intentions to widen PCH from its 
current 4 lanes between Seapoint and Warner. The current bridge design would not 
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encroach on wetlands and there is only about a 0.25-acre footprint on the State Beach 
property which would be devoted to bikepath/safety road access and egress lane from the 
park, both of which are currently qn the State Beach property. We do not believe that 
construction of a bridge wide enough for 6 lanes would encourage or facilitate widening of 
PCH along the entire section. On the other hand, if allowed by Caltrans and/or the 
County plan, we would construct a bridge wide enough to accommodate only 4 traffic . 
lanes (emphasis added). 

The road bed must be elevated over its existing grade in order to cross over the inlet. This 
would solve a PCH drainage problem for this section. Also, the new panoramic view 
offered by this raised road section would not be blocked by an obstructive bridge railing. 

At the August 9, 2001, public hearing on this consistency determination, the Commission 
expressed concern about the need to construct a bridge sized for six lanes of vehicle traffic, given 
that PCH currently is a 4-lane highway throughout the Bolsa Chica Lowlands. Given the 
information available at that time, the Commission believed that a bridge sized for six lanes 
might not be consistent with Section 30254 of the Coastal Act, which states in part that: 

New or expanded public works facilities shall be designed and limited to accommodate needs 
generated by development or uses permitted consistent with the provisions of this division .... 

However, in a letter received at the November 13, 2001, Commission meeting from Cal trans 
District 12 headquarters, Caltrans stated that: 

The California Department of Transportation supports the State Lands Commission Project 
to restore the Bolsa Chica Wetlands in Orange County. This project will require that an 
ocean inlet be constructed through Pacific Coast Highway (SR-1) to allow tidal action to the 
inland areas. 

This letter confirms the Department's position to allow the construction of a four-lane 
bridge on SR-i over the proposed inlet. The Department looks forward to working with the 
Bolsa Chica Steering Committee and will provide timely design and construction oversight 
on this important project. 

As a result, the Service modified the proposed project with the following language submitted to 
the Commission at the November 13,2001, Commission meeting: 

According to Caltrans District 12, they will now accept a 4-lane bridge design for the 
Pacific Coast Highway (PCH) crossing over the proposed inlet. We are revising the Project 
Report for them, accordingly. The USFWS hereby modifies the proposed Bolsa Chica 
wetlands restoration project by confirming that the Pacific Coast Highway bridge will: (1) 
be redesigned to provide pavement for only four lanes of PCH vehicle traffic; (2) retain the 
proposed pedestrian/bicycle/service vehicle lane on the western side of the bridge; (3) 

• 

• 

incorporate bridge rails that have been crash-tested and approved for use in California • 
(such as the "Alaska rail") similar to those recently approved by the Commission for use on 
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• 

• 

• 

the Marina Drive Bridge over the San Gabriel River (CDP 5-00-321); and (4) incorporate 
water quality protection measures (to mitigate stormwater and urban runoff from the 
bridge) similar to those approved by the Commission in 5-00-321. 

In conclusion, with the bridge now modified to include only four lanes ofPCH vehicle traffic, 
bridge rails that will not adversely affect views from PCH, and water quality control measures, 
the Commission finds that the proposed 4-lane bridge is consistent with the public works, visual 
resource, and water quality policies of the CCMP . 
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Table ES-4 
Proposed Project Summary 

Would create approximately 366.5 acres of habitat receiving a full tidal range 
through an ocean inlet near Huntington Mesa. 
Would buy out and abandon oil wells located on a portion of the acquired property 
and on the adjacent State Ecological Reserve. 
Would dredge approximately 2.7 million cy to create a basin. 
Would construct a berm around the basin except where adjacent to the flood control 
channel levee. 
Would construct a new ocean inlet that would be approximately 360 feet wide 
between the crest of the jetties. 
Would construct a bridge for PCH over the inlet channel. 
Would include 200 acres of muted tidal. 
Would include a 252-acre future full tidal area. 
Would construct a French drain between the wetlands and housing development. 
120 acres in southeastern comer of the Lowlands would be left unchanged as 
seasonal ponds. 
Construction would take approximately 3 years. 
Increased quality and quantity of open water and intertidal mudflat habitats would 
provide overwintering habitat for migratory shorebirds, seabirds, and waterfowl. 
A healthy and diverse aquatic community of marine and estuarine invertebrates and 
fishes would become established in the full and muted tidal basins. 
The full tidal basin would provide nursery habitat for the California halibut. 
Nesting habitat for the state- and federal-listed endangered California least tern and 
the federal-listed threatened western snowy plover would be increased. 
Additionally, these areas would provide nesting habitat for a variety of other water-
associated birds. 
Cordgrass habitat would expand and is expected to support nesting by the state-
and federal-listed endangered light-footed clapper rail. 
Pickleweed saltmarsh habitat would be enhanced. 
Nesting territory for the state-listed endangered Belding's savannah sparrow would 
expand. 
Increased quality of saltmarsh vegetation may improve habitat value for the saH 
marsh shrew. 
A diverse wetlands ecosystem would result from the preservation of nontidal 
habitats including seasonal ponds/sand flats and perennial brackish ponds. 
Upgrades to the Lowlands would indirectly benefit surrounding land uses by 
providing improved public passive use and visual enhancement. 
New and enhanced public access opportunities would result. 
The tidal inlet would enhance opportunities for recreational fishing. 
Addition of construction jobs and increases in visitors to the area could benefrt the 
local economy. 
The tidal influence would reduce the potential for mosquito problems. 
Potentially significant (Class I) impact to water quality from discharge of sediments 
in the nearshore zone to prefill the ebb bar to equilibrium. 
Potentially significant (Class I) impacts to state endangered Belding's savannah 
sparrow from temporary loss of breeding territories during construction. 
Potentially significant (Class II) impact from loss of a portion of the Bolsa Chica 
State Beach parking area and beach area used during construction for staging and 
ocean inlet construction. 
Potentially significant (Class II) impact from temporary loss of restroom facilities 
near staging/inlet construction area. 
Potentially significant, adverse (Class I) impact from loss of beach use at the 
location of the PCH bridge and ocean inlet during holidays and weekt>n"'"' 
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Inlet construction would result in Joss surfing use at Lots 14 and 15 and 
further constrain heavily used surfing area at Lots 23 and 24, a significant, adverse 
(Class I) impact. 
PCH bridge and ocean inlet construction would result in a temporary degradation to 
the character of the site, alter the existing viewshed, and change viewers 
expectation of the beach, a Class I significant, adverse impact. 
Conflicts between construction traffic and local resident traffic on Seapoint Avenue 
would result in a potentially significant (Class II) traffic impact. 
Conflicting construction vehicle turning movements at the PCH staging area would 
result in a potentially significant (Class II) traffic impact. 
Construction may result in the exceedances of daily and quarterly NOx limitations, 
producing a potentially significant (Class I) impact. 
Construction may result in exceedances of daily and quarter1y PM,0 limitations, 
resulting in a significant (Class II) Impact. 
Traffic noise from haul trucks may cause significant, adverse (Class II) impacts to 
local residences local access to the site. 
Potentially significant impact (Class I) because of an ocean could 
expose the wetlands to oil in the event of an offshore oil spill. 
Potentially significant (Class II) impaCts to residences from changes in groundwater 
flow. 
Potentially significant (Class II) Impacts to grunion from placing sand on the beach 
during maintenance dredging of the tidal inlet. 
Potentially significant impacts (Class II) to coastal woolly-heads from introducing 
tidal flow to the edges of Rabbit Island. 
Jetties in the surf zone near the ocean inlet could result in a potentially significant 
(Class II) safety impact to surfers and swimmers. 
If maintenance dredging were perfonned 24 hours per day, Class II noise impacts to 
local residents would result. 
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Bolsa Chica Beach Monitoring Plan 

Introduction 

A component of the Bolsa Chica Lowlands Restoration Project is to construct 
a 366.5-acre tidal basin with a possible future restoration extending tidal influence 
to an additional252 acres. To restore the most valued habitat, a new ocean inlet 
must be constructed. This proposed ocean inlet will be located near the southern 
boundary of Bolsa Chica State Beach and will be about 350 feet wide between 
stabilizing jetties. The jetties are anticipated to be of rubble-mound construction, 
extend from the tidal basin, under Pacific Coast Highway (PCH) and onto the beach 
terminating at the approximately current Mean Lower Low Water beach elevation. 
The creation of the new inlet and tidal basin will affect nearshore li.ttoral processes; 
specifically, alongshore currents will be influenced by the tidal flow and the 
resulting sediment transport causing the formation of both ebb and flood shoals. Of 
particular concern are the impacts of this morphological change to adjacent beaches 
and the regional sediment resource. The EIR/EIS for the Balsa Chica Restoration 
Project (April 2001) documents the analyses of predicted impacts and describes 
mitigation measures for unwanted beach response, ie. erosion. These mitigation 
measures includes: 1) pre-filling of a the predicted ebb bar shoal utilizing excavated 
sediments from the tidal basin in a beneficial use; 2) beach replenishment on a 
periodic basis with dredge material from the flood shoal; and 3) beach monitoring to 
compare actual beach response to the expected bounds of predicted behavior and to 

• provide guidance for future beach replenishment needs. 

• 

Purpose and Scope 

This Beach Monitoring Plan describes historical data and studies available 
for the area, and provides definition of monitoring activities and analyses that are 
expected to assure adverse impacts to area beaches are mitigated. The plan does not 
include analyses to validate previous or future predictive models of shoreline 
evolution or does it outline specific remedial action plans. 

Prior and Ongoing U.S. Corps of Engineers Studies 

The Balsa Chica Lowlands Restoration Project jetties will be located within 
the limits of the San Gabriel River to Newport Bay Shore Protection Project of the 
U.S. Army Corps of Engineers (USACE), sometimes referred to as the Surfside­
Sunset Beach Nourishment Project. This shore protection project periodically (about 
every five years) constructs a feeder beach at Surfside-Sunset to provide sand for 
beaches between Anaheim Bay and the Newport Pier. The project also includes the 
west Newport Beach groin field and has periodically placed sand at west Newport 
Beach. In addition, the project monitors beach widths on a monthly basis, 
occasionally performs beach profiles and has recently performed a lidar - helicopter 
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Bolsa Chica Beach Monitoring Plan 

borne laser survey utilizing real-time-kinematic differential global positioning-­
topographic survey of the sub-aerial beach. Beach width measurement and recent 
profile locations in the vicinity of the proposed ocean inlet are shown on Figure 1. 

The Coast of California Storm and Tidal Wave Study for Orange County 
included a field data collection activity of surveys and wave gages for the years from 
1992 to 1995 for all of Orange County Between Seal Beach and Dana Point. This 
study analyzed the time series of beach profiles and provides quantitative measures 
of the historic variation in beach width and profile volumes. 

A Feasibility Study of the erosion problem at Huntington Bluffs is currently 
being conducted which will include mapping of the Huntington Bluff top and the 
analysis ofhistoric a projected bluff retreat rates. 

Monitoring Activities 

The Bolsa Chica Lowlands Restoration Project will monitor seven profiles 
between Warner Avenue and Huntington Pier, and 7 beach width locations, in 
addition to monitoring activities of the USACE, Los Angeles District. This 
monitoring shall continue for the life of the project or 1) until there are sufficient 
data on the beaches in this area to indicate that the system has reached a new 
equilibrium, 2) that the project is not having an adverse impact on adjacent beaches 
and 3) the Commission agrees, through a formal amendment request, to 
modifications to the monitoring. 

The beach widths will be monitored monthly, typically around the 20th of each 
month to complement the US ACE data set. Six of the seven beach will be measured at 
the same locations as the profiles. The beach width will not be measured at the 
Huntington Cliffs location (378+29; the beach width location for this section of beach 
will be measured at "The Ramp" (approximately Station 360). The final locations precise 
locations will be defined during the final design phase of the project. 

The seven profiles will be measured from the back shore through the 
nearshore (to -35' or 40' MLLW) twice a year in the spring and fall, generally May 
and October, to correspond to the historic data set and capture typical post winter 
and post summer profile conditions. Final locations of the profiles will be selected 
during final design to coincide with historic profile locations, such as those shown on 
Figure 1. The tentative locations for the profiles will be at: 

• Station 249+30 

• Station 311+22 

• 750' north of the centerline ofthe new channel inlet 

• 750' south of the centerline of the new channel inlet 
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Bolsa Chica Beach Monitoring Plan 

• Station 350+ 71 

• Station 378+29 

• Station 423+84 

As a task during construction, a hydrographic survey of the pre-construction 
bathymetry and post-construction bathymetry in the region of the ebb shoal will be 
obtained. The detailed quantitative monitoring of the geomorphic evolution ofthe 
ebb shoal will not be obtained, however, it is expected that several beach profiles will 
transect the constructed ebb shoal and provide qualitative information on re­
distribution of the pre-fill sediments. The primary monitoring effort is focused on 
the sub-aerial beach that is more easily measured and has a more direct connection 
to recreational beach use and coastal storm damage protection. 

Analyses and Reporting 

Beach monitoring (profiles, beach width and ebb bar) will be documented in 
annual reports submitted to CCC and the USACE, Los Angeles District (Attn: 
Coastal Engineering Section). The initial report will include the pre and post­
construction hydrographic surveys of the ebb shoal area, and data on the as-built 
quantity and sediment grain size distribution of material placed in the pre-filled ebb 
shoal. Surveys and as-built data will also be provided on direct beach replenishment 
to areas adjacent to the jetties with materials excavated from the new ocean inlet. 

Monthly beach width time series will be plotted and analyzed for trends. 
Anomalous and or unexpected changes in beach width will require the evaluation of 
other regional data to glean the separation of project induced effects from regional 
anomalies. The expected normal variation in beach widths and multi-year trends 
are represented in the 20-year record of beach widths shown in Figure 2 and 
statistically characterized in Table 1. Higher deviations resulting from direct on 
beach nourishment and re-distribution of the ebb shoal pre-fill should be 
anticipated, however, a running average of minimum beach widths below the 
historically observed values will be an indication of adverse project induced effects. 

Beach profiles will be plotted to overlay with historic profiles, and the sub­
aerial beach volume and shore-zone beach volume computed, as defined in Figure 3 
and the Coast of California Storm and Tidal Wave Study, South Coast Region, 
Orange County, Chapter 4, Beach Width and Profile Volumes (draft) December 
1999. The time series trend of these values will identify changes in availability of 
available littoral drift. Historic time series for Profiles in the Bolsa and Huntington 
Bluffs area are shown on Figures 4 and 5 . 
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Bolsa Chica Beach Monitoring Plan 

Commitments to Address Erosion 

The monitoring plan will be used to determine the disposal locations for the 
periodic inlet and flood shoal dredging that is proposed for this project as well as to 
determine whether there are any unmitigated adverse impacts to the adjacent 
beaches. The final monitoring plan will develop clearly defined triggers and 
indicators of concern. The preliminary plan has identified the following actions: 

1. If there are no indicators of erosion on adjacent beaches, the dredge 
disposal material will be spread on adjacent beaches within economical 
transport distant (within 5000 feet of the inlet location) 

2. If there are indicators of erosion on adjacent beaches, dredge material, 
and other offshore sediment shall be used to address this erosion, 
regardless of location or economical transport concerns. . Two erosion 
triggers have been developed now; additional triggers can be developed in 
the final plan. 

a. Acute Erosion: Any beach is found to be narrower that 50', based 
on two consecutive monthly beach width measurements. 

b. Chronic Erosion: Any 12-month rolling average of beach widths 
which deviate more than 2 standard deviations from the mean 
beach width, using 20 year historic record to establish these means 
and standard deviations (see Table 1) 

3. If periodic monitoring indicates either acute or chronic erosion (based on 
the above triggers or other triggers developed in the final plan), a meeting shall be 
convened within one month of the identification of concern and shall provide for 
participation by all interested parties, including but not limited to the California 
Coastal Commission, the U.S. Army Corps of Engineers, the City of Huntington 
Beach and project managers. Within two months, the project managers shall have 
developed and be in the process of implementing all necessary steps to address the 
identified erosion. 
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Bolsa Chica Beach Monitoring Plan 

• Table 1 Historic Beach Width Statistics 

Beach Width Statistics for Period Jan 1980 to Jan 
2000 

Station 192+96 247+88 307+88 424+44 502+87 

Mean (feet) 317 210 109 172 284 

Maximum (feet) 442 343 192 266 385 

Minimum (feet) 144 156 40 60 209 

Standard Deviation 78 25 24 34 33 

(feet) 

Rgure 4: Profile Coverage for Each Survey, 1963-1997 
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Figure 1 Beach Width and Profile Location 
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Bolsa Chica Beach Monitoring Plan 
Beach Width Time Series 
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Bolsa Chica Beach Monitoring Plan 

Figure 22: Subaerial Unit Volume Hl!.>tory, 1963-1997 
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Figure 4 Sub-Aerial Unit Volume History, 1963-1997, Bolsa Chica 
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Figure 23: Shorezone Unit Volume Relative to 1963 
BolaaChica 
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Figure 5 Shore-zone Unit Volume History, 1963-1997, Bolsa 
Chica 
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Bolsa Chica Beach Monitoring Plan 

Figure 28: Subaerial Unit Volume History, 1963-1997 
Huntington Cliffs 
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Figure 6 Sub-Aerial Unit Volume History, 1963-1997, Huntington 
Bluffs 
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Water Quality (bacteria) monitoring and remediation plan, i. 

expert review of modeling · 
A summary follows of some issues or circumstances on the "waxer quality" topic. . . 
• Indicator bacteria are used to determine human fecal contamination. They arc not very 

• 

• 

• 

• 

good "predictors" of human health risk, however. ; . 
Epidemiological studies would be required to determine a human health threat from 
indicator bacteria in seawater. Even more elabord.te studies would. be necessary to 
separate the human health ris.k of bacteria from birds, versus bacteria from humans. 
Total coliform (TC) and fecal coliform (FC) have been used for a long time, ent~rococcus 
(ENT) is more recent. Some studies link high levels ofENT in seawater to hwr.an 
gastrointestinal illness; these studies assumed the ENT was of human origin. 
all warm blooded creatures produce the same bacteria as the indicator bacteria. DNA 
identification of bacterial strains may be used to identify the source of bacteria. t>ut 
AB411 monitoring does not require this discrimination. · 
AB4ll requires monitoring of beaches used by more than 50.000 people annu..'-llly . 
Huntington and Bolsa Chica State Beaches have been monitored since 1999 for this 
purpose. and will continue to be monitored by the County Sanitation District an.j/or 
County Health Agency. 
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.A.B 411 posting thresholds in MPN/100 mL (most probable number or CFU/coiony 
forming unit) are: 

Single Sample Standard - TC 10,000, FC 400, & ENT 104 
30-day Geometric Mean - TC 1,000, FC 200, & ENT 35 

~005 

(A lower Single Sample standard forTC of 1,000 applies when the TC to · 
FC ratio falls below 10) 

AB 411 requires public waming of the presence of bacteria if a threshold is exceeded 
(e.g. posting). That is, a beach posting results if a threshold is passed, as determined by 
the County Health Officer. A beach may actually be closed if the exceedance is 
considered to be due to human sewage. 
Virtually any storm flows of urban runoff trigger widespread beach postings. Many_ of 
the dry season beach postings are attributed to urban runoff. 
Between 7-26-99 and 9-5-00,99 dry season beach postings due primarily to EN'I were 
recorded in Huntington Srate and City beaches with 72% of them being an exceedance of 
the: single-sample threshold and 25% exceeding the geometric mean standard. 
dry season beach postings :most frequently occur as a result of an exceedance that is 
present for a very short time. Practically speaking, due to delayed test results. beaches are: 
actually posted the day after the bacteria were present. 
a gull :flock, loafing (defecating) on beach just before water test sample is taken nearby 
may cause a brief ex.ceedance. 
indicator bacteria are anaerobic and die when exposed to oxygen and lN light. The 
survival rate in cold, dark seawater is uncertain. 
Talbert Marsh bacterial study (Dr. Grant et al., UCI) involved 24 hr bacterial testing for 
2-week period at end of May 2000. (A 3-week study of Talbert and Newport Slo7Jgh 
marshes in 2001 may produce results by April of 2002.) 
Talbert Marsh is about 20 acres of tidal wetlands (restored to tidal influence in kte 1980's 
by construction of new inlet and removal of flood channel dike) at downstream e~nd of 
:flood channels from 8600-acre urban watershed 
flood channel low-flow eames indicator bacteria into Talbert M:arsh. The ocean 
sometimes carries indicator bacteria into Talbert Marsh. 
Birds deposit indicator bacteJ.ia into the marsh in their feces (flocks of 200-1000 gulls and 
elegant tems loaf on the flood shoal). Limited sampJing indicates a lOOOg gull 
contributes 1 million ENTin one fecal deposit. 
Inner Balsa Bay, used by thousands of birds, and regularly rnoni[Qred for indicator 
bacteria despite the absence of a beach, has never exceeded the ENT standard for a beach 
posting, and only rarely exceeded fecal coliform during a storm runoff event. 
Talbert Marsh was net exporter of indicator bacteria in May 2000. Expon from Talbert 
Marsh occun-ed mostly on ebb tides following spring higher high tides which occurred at 
night during this study. 
Severe daylight die off of ENT was seen in rhe Talbert Marsh study . 
The frequency and location of beach postings in Huntington Beach in 1999 anci 2000 
cannot be explained solely by bacteria emanating from Talbert Marsh. 
Another theory has been proposed: bacteria laden water from sewer outfall 4 mi. .es out, 
washes back inshore and is brought to surface by heated effluent from the elcctr.-c power 
plant near Newland and PCH. Offshore sampling conducted in 2001 suggests tlcis theory-
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may be valid under some oceanographic conditions. 

• The nature or ex.t.ent of .indicator bacteria growth in the Talbert Marsh mud or plant debris 
is unknown. 

• Dye studies confinn that seawater exiting Talbert Marsh on ebbing tide can sometimes 
wash along the shoreline inside the surlline, rather than uniformly dispersing. 

• In 2000 and 2001. Orange Co. began diversion of all the Talbert Watershed low-flows to 
the sewage treatment plant. The City of HB diverts some of their pump station· low-flows 
to the treatment plant. but no diversions are conducted outside of the Talbert Watershed. 

• Examination of the records of beach postings in S Cal. does not implicate tidal wetlands 
in any chronic beach posting or closure situations. · 

• Bolsa Chica State Beach has, as many other ocean beaches not near tidal wetlands have, a 
low frequency of dry-season beach postings (1999-4 postings averaging 13 days per 
posting) 

• Beaches near tidal wetlands (n::o9) had an average of 2.2 postings averaging 12.3 days per 
posting. Even this low rate is probably attributable to wetlands that were intermittently 
tidal during 1999, such as San Elijo (5 postings. 31 days@) which underwent mechanical 
opening of the lagoon mouth to prevent anoxic conditions or fish kills in the lagoon. 
Beaches at the mouths of full tidal wetlands, such as Batiquitos Lagoon and Agua 
Heclionda, had only 1 posting in 1999 of two days. between them. 

• The beaches of Onmge County near creeks with known bacteria laden discharger. had 
higher frequency of postings (Laguna Beach 20 and 66 days, and Aliso Beach 9 postings 
and 45 days per posting). Some OC beaches had no postings in 1999 with the average 
being 3.16 postings and 13.7 days per posting. 

Despite the virrual absence of evidence that large, tida1 salt marsh ecosystems with concomitantly 
large migratory bird populations arc a human health threat, there has been some inquiry about the 
potential for a restored full tidal basin at Bolsa Chica to adversely influence the pattern of beach 
postings there. It is acknowledged that bird feces do contain indicator bacteria and that 
successful wetland restoration at Bolsa Chica is expected to attract Jarge numbers of birds that 
may defecate in the tidal wetlands. Therefore. we anemptcd to predicted how much ENT 
bacteria from bird feces may be discharged to Bolsa Chica State Beach from the tidal be<.sin under 
reasonably likely, as well as worst-case conditions, using water quality models. 

We employed conventional and recognized water quality and hydrodynamic models and data­
based assumptions about the types and densities of birds that would use the tidal basin, and 
amount ofENT bacteria they may deposit there. These model result'\ were supplied to CCC, and 
widely distributed, in July and August. Even under the worst case asswnptions (bacteria never 
die, five times a "normal" density of birds, Jarge flocks of birds loafing on an hypothetir;al flood 
shoal, neap tides). the concentr'..n:ion ofENT arriving ar the beach from the tidal basin was an 
order of magnitude below the lowest threshold for a beach posting. 

The methods and conclusjons of these modeling analyses have been a.va.11able to all intf:rested 
parties for several months. We are also arranging to receive written remarks from professionals 
involved in some aspect of the this issue who may be willing ro take the time to do so. 
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In summary, there is no evidence of human health hazard from southern California tidal salt 
marshes used by thousands of birds. or increased health warning postings that can be attributed to 
the tidal salt marsh ecosystem. .Bird feces contain the same bacteria as are used as AB411 
indicator bacteria. We modeled the movement of bacteria from reasonable and ''worst-case" bird 
defecation concentrations in the proposed full tidal basin- We concluded that the tidal basin 
would not contribute to beach postings at Balsa Chica State Beach even if used by incredibly 
high concentrations of birds. Lastly. the proposed tidal basin would have no urban runoff or 
sewage routed through it to the beach. 

It is expected that AB4ll monitoring will continue in the manner called for in the law or as the 
law may be revised. Monitoring of bacteria. within the proposed Balsa Chica tidal wetland 
appears to be unwarranted, at this time. Similarly, development of a remediation plan, in the 
absence of evidence of a. problem. also seems unwarranted .. 

'\.. .::11· 
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T~.5-6 
Post-Construction Impacts, Proposed Project and Alternative 6 
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acres or potential SNPL foraging habitat and of 
quality roosting/foraging habitat for 20-30 species of waterfowl, 

wading birds, and shorebirds, offset by creation of full tidal & muted 
tidal mudftat 

• .\ 
\ 

Class Ill 



" 

·wsp and BSS impacts • 
The existing conditions for both western snowy plover and Belding's savannah spar.row are 
described on FEIRIS pages 3-114.to 3-118. The Service completed a Biological Opinion, 
pursuant to sec Lion 7 of the Federal Endangered Species Act. That Biological Opinion addresses 
all the issues of the feder.Uly listed, ~tened westem snowy plover at Bolsa Chica and is + i-<7 t --9 
included with the FEIRIS in Appendix H. I-'1Cf 

Most of the physical change would be in the proposed full tidal basin (within about 380.total 
acres, the dredge footprint is about !76 acres of cut, the cordgrass shelf about 30 acres ~f fill. and 
the nesting area #1 and levee about 15 acres of fill). Even if not in the dredge or fill footprint, 
much of the non-tidal pickleweed is cun-cntly persisting at too low an elevation to survive once 
full tidal influence is restored to the proposed tidal basin, except around Rabbit Island. · (Once 
established. cordgrass may eventually grow into the appropriate tidal salt marsh zone around 
Rabbit Island. as we1L) 

Summary of Habitat Chanee within the Pro sed Tidal Basin 

Hi!biU\t 1)'pc ProJ:loscd Project . 

30 ·. 
(Rabbitt nest area #l,levc=) 

142 0 

138 0 

0 4'J : 
(inc! 30 ac cordgrass) 

0 123 

subtidal* 0 176 

Thus, about 60% of the total tidal basin area. much of which is non-tidal pickleweed, wou1d be 
directly disturbed during construction. This pickleweed is used to varying degrees by .Belding's 
savannah sparrow for nesting. The non-tidal pickJeweed within the proposed tidal basin would 
be incrementally made unavailable to nesting Belding's savannah sparrow during the 3 years of 
phased construction. requiring first dearing and grubbing, then hydraulic dredging, and lastly 
restoration of a full tidal range. 

The Muted Tidal area (about 200 ac.) would have very little physical change as the existing 
wetlands and seasonal ponds ru:e to have muted tidal influence established. which will enhance 
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the habitat value, particularly for Belding's savannah spar.row nesting. The Seasonal Ponds (120 
ac.) and Future Full Tidal (250 ac.) areas are to be managed to maintain their existing conditions 
and habitat values as seasonal ponds and fiats_ Inner and Outer Bolsa Bay (175 ac.) woUld be 
kept intact, as welL Nearly, 800 acres of the project area are kept just as they cur.rently ~st or 
enhanced. 

Since so much of the total area would not be adversely altered for Belding's savannah spmrow 
nesting and suppons a relatively low density of nesting territories, it is possible that breeding 
pairs displaced from part of the tidal basin due to construction activities. may simply relocate to 
another undisturbed and unoccupied picklewc:ed area in the lowland. Abour one fourth' of total 
territories. are within the area to be cleared and grubbed in the first season. However, our belief 
is that Belding's savannah sparrow nesting density is largely related to the vigor and productivity 
of the picklew~ and associated community of organisms found in tidal, muted tidal, or salty 
wetter areas. Therefore, to assure no hann to the species. we would be making interimi. 
improvements to suboptimal ! 

nesting habitat outside the tidal 
basin construction area to increase 
the likelihood of any displaced 
pairs finding suitable nesting 
habitat. We intend to conduct 
interim water management in 
muted tidal areas during the several 
years of construction of the tidal 
basin. Because muted tidal 
influence in the proposed muted 
tida.J area can be achieved only 
following completion of the inlet 
and full tidal basin. this interim 
.water management will likely 
entail pumping of surface water 
into or out of some part of the 
muted tidal area. As construction 
lead, we would m.ake such interim 

'r-------·---------- ____ , 
Belding"$ Savannah Sparrow Breading1 Pa1fs; 

Bolsa Chica, 1986-1989, 1991-1998,2001 

. l ~ 
!·' 

so 

,. 
'; 

water management decisions, but the action would be carried out by the construction contractor. 
Consequently, better defmition on rhe actual measures and timing of the action shall wiut until 
final design is completed, the construction schedule is more clearly defmed, and the bid 
specifications are prepared. · 

In sum, within the proposed tidal basin. all of the nan-tidal pickleweed and seasonal ponds would 
be converted to tidal habitats of higher habitat value for a rniriad of species, wjth all · 
manifestations of the oil field (roads, pads. wells, pipelines and contamination) being removed. 
Wetland area (vegetated wetlands. intenidal mudflats, and subtidal water) would be increased in 
acreage by about 70 acres. Intertidal salt marsh zones would be increased. especially the 
cordgrass zone. such that Bolsa Chica could eventually support a significant breeding population 
of the critically endangered light-footed clapper rail. As the subtidal area were to become 
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shallow aquatic bed (eclgr4Ss) it would ~y illcreasc the wetland ecosystem values ~e. All 
these benefits come at the expense of non .. tidal pickleweed, seasonal flaxs. and oil field : 
st::ructures. Belding's savannah sparrows., which may cw:rcntly nest in the full tidal bas.ih area 
would be disp1ac::ed to the muted tidal area. which will be improved through interim water 
management during construction and m\l't.Cd tidal influence therea.ft.cr. f 
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United States Department of the Interior 
FISH AND WILDLIFE SERVICE 

Ecological Services 

·Colonel John P. Carroll 
U.S. Anny Corps of Engineers 
Los Angeles District 
P.O. Box 532711 
Los Angeles, CA 90053-2325 

Carlsbad Fish and Wildlife Office 
2730 Loker A venue West 

Carlsbad, California 92008 

APR 1 6 2001 

Attention: Environmental Branch, Pam Castens, and Regulatory Branch, Russ Kaiser 

Re: Formal Section 7 Biological Opinion on the Balsa Chica Lowland Restoration Project, 
Orange County, California (FWS Log No. 1-6-01-F-1653) 

• Dear Colonel Carroll: 

This document provides the Fish and Wildlife Service's (Service) biological opinion based on 
our review of the proposed Bolsa Chica Lowland Restoration Project located in Huntington 
Beach, Orange County, California, and its effects on the California least tern, light-footed clapper 
rail, western snowy plover, and California brown pelican in accordance with section 7 of the 
Endangered Species Act (Act) of 1973, as amended (16 U.S.C. 1531 et seq.). Your Aprill2, 
2001 request for formal consultation was received on April 12, 2001. 

This biological opinion is based on information found in our July 2000 draft Environmental 
Impact Statement/Report (Chambers Group, Inc. 2000), field investigations and reports 
conducted by the Service throughout 1997-2000, and other information available in our files. A 

r complete administrative record of this consultation is on file at this office. 

CONSULTATION HISTORY 

The Service and the Corps of Engineers (Corps) are two members of the eight agency Steering 
Committee implementing the subject project pursuant to a 1997 interagency agreement 
addressing acquisition and restoration of the Bolsa Chica lowlands, Orange County, California 
(see Figure 1). The Service and the Corps are co-leads on the preparation of the Environmental 
Impact Statement/Report, pursuant to the National Environmental Policy Act (NEPA). The 
Service is also preparing an Ecological Risk Assessment to address the cleanup of oil field ..-------.. 
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co~taminants at Bolsa Chi ca. The Service will also conduct the construction of the restoration. 
plan in accordance with the NEPA Record of Decision jointly prepared by the Corps and the 
Service, California Coastal Commission final approval, and the Corps section 10/404 permit 
pursuant to the Clean Water Act and Rivers and Harbors Act. The Service has been conducting. 
field work related to the preparation of the EIS/R and the Ecological Risk Assessment (1997-
2001). 

As Steering Committe:*: members and co-leads on the EIS/R, the Corps and the Service have 
considered endangered, threatened, and sensitive species throughout the planning and document 
preparation phase of the Bolsa Chica Lowland Restoration Project. To date, the Corps and the 
Service have mutually considered our interactions to be informal consultation, as we have been. 
identifying potential adverse effects upon listed species and ways to avoid them. We have also 
mutually determined that the draft EIRIS suffices as the Biological Assessment required by the 
Act and that the section 7 consultation conclusion would be included in the Final EIR/S. 

The potential for an affect of the proposed project upon the California least tern, Sterna 
antillarum browni, light-footed clapper rail, Rallus longirostris levipes, and California brown 
pelican, Pelecanus occidentalis californianus, was considered in the draft EIR/S. The proposed 
project contains features or elements that may benefit these species. Construction activities that 
may affect the least tern nesting at Bolsa Chica are to occur outside the least tern breeding 
season. We concur with the Corps determination on these three listed species are not likely to be 
adversely affected by the proposed project Therefore, these. three species are not considered • 
further in this Biological Opinion. In addition, no Critical Habitat has been designated for any o 
these three listed species. 

BIOLOGICAL OPINION 

DESCRIPTION OF THE PROPOSED ACTION 

The following description is a summary of the proposed action. A complete description of the 
proposed project, extracted from the draft EIS/R, is enclosed as an appendix. 

The proposed project includes the creation of about 367 acres of habitat that would receive a full 
tidal range through a new ocean inlet and enhancement of another 200 acres of salt marsh under a 
muted tidal influence. About 252 acres of seasonal ponds and oil field facilities would be 
retained in their existing condition. About 120 acres of seasonal ponds and the tidally influenced 
portions of the Bolsa Chica Ecological Reserve would be retained in their existing condition. 

The new 360-foot wide inlet with short jetties would cross the beach near the southerly end, 
beside the Huntington Mesa. About 175 acres of the tidal basin would be dredged to create a 
shallow slough channel, producing about 2.7 million cubic yards of dredge material. Some of the 
dredge material would be deposited in the tidal basin to create about 50 acres of intertidal • 
elevations suitable for the growth of the salt marsh plant, cordgrass, Spartina foliosa. Most of 
the dredge material would be discharged in the nearshore abean zone to pre-fill the ebb shoal of 
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the new inlet, with the remainder being used to construct a berm around the basin and four new 

• 
nesting areas. Oil wells, pipelines, and roads would also be completely removed from the tidal 
basin. 

Conservation Measures 

The following conservation measures have been incorporated into the proposed project to avoid 
and/or minimize adverse impacts to federally listed species. 

3 

• The construction would be phased over several years due to seasonal shutdown of certain 
activities so as to avoid habitat disruptions to Federally listed threatened or endangered species. 
• Discharges of dredge material in the nearshore zone will be conducted when the least tern 
has migl-ated away from the Bolsa Chica nest site. 
• ~everal additional nesting areas suitable for western snowy plover and California least 
tern will be constructed. 
• ·About 40 acres of intertidal area will be constructed and revegetated with cordgrass to 
encourage nesting by the light-footed clapper rail. 
• Biological monitoring would be conducted during and after construction, and some 
management actions beneficial to listed species (e.g. predator removal, water level management) 
are underway and would continue. 
• <:;onstruction equipment would not be allowed to operate next to active snowy plover or 
California least tern nest sites . 

• 

• The completed restoration project would be managed and maintained for the benefit of 
fish and wildlife, using an established maintenance endowment. 

STATUS OF THE SPECIES/CRITICAL HABITAT 

Western Snowy Plover 

The western snowy plover, Charadrius alexandrinus nivosus, is a sparrow-sized, white and tan 
colored shorebird with dark patches on either side of the neck, behind the eyes, and on the 
forehead. The Pacific coast population of the western snowy plover is reproductively isolated 
from the interior populations. The coastal western snowy plover population is defined as those 
individuals that nest adjacent to or near tidal waters and includes all nesting colonies on the 
mainland coast, peninsulas, offshore islands, adjacent bays, and estuaries. The breeding range of 
the western snowy plover extends along coastal beaches from the southern portion of 
Washington State to southern Baja California, Mexico. The coastal population of the western 
snowy plover consists of both resident and migratory birds (Warriner et al. 1986). In southern 
California, some snowy plovers spend the winter in the same areas used for breeding, while other 
birds relocate to and from other coastal breeding sites (Collier and Powell 2000). 

Sand spits, dune backed beaches, sparsely to unvegetated beach strands, open areas around 
estuaries, and beaches at river mouths are the preferred coastal nesting areas of the western 

• snowy plover. Other areas used by nesting western snowy plovers include dredge spoil fill, dry 
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salt evaporation ponds, and salt pond levees (Wilson 1980, Page and Stenzel 1981). Nest sites • 
typically occur in flat, open areas with sandy or saline substrates with little or no vegetation 
(Page and Stenzel 1981 ). Most western snowy plover breeding adults are site faithful, returning 
to the same breeding location in subsequent breeding seasons. 

The breeding season of the western snowy plover extends from March 1 through September 15. 
Egg laying begins in mid-March and continues through late-July. Generally, 3 eggs are laid in a 
nest which consists of a shallow depression scraped in sandy or saline substrates. Some nests are 
lined with plant parts, small pebbles, or shell fragments. Incubation does not begin until the full 
clutch is laid and continues for 26-32 days with an average of 27 days before eggs are hatched. 
Both sexes incubate the eggs. Snowy plovers will renest after loss of a clutch or brood (Warriner 
et al. 1986). · 

Snowy plover chicks are precocial and leave the nest within hours of hatching in search of food. 
The tending adult(s) provide danger warnings, thermoregulation assistance, and guide the chicks 
to foraging areas, but do not provide food to their chicks. Broods rarely stay in the immediate 
area of the nest (Warriner et al. 1986). Young birds are able to fly within approximately 31 days 
of hatching. 

Double brooding and polygamy have been observed in snowy plovers along coastal California 
(Warriner et al. 1986). If polygamous, snowy plover females may abandon chicks as young as 6 
days old to find another mate. This leaves the male as the only adult to care for the brood 
(Warriner et al. 1986). Males attend their young for 29-47 days (Warriner et al. 1986). • 
Renesting may occur within the initial nesting area or snowy plovers may move to another 
nesting site (Warriner et al. 1986, Collier and Powe112000). 

Western snowy plover adults and young forage on invertebrates along intertidal areas, along 
beaches in wet sand and surf cast kelp, in foredune areas of dry sand above the high tide, on salt 
pans, and along the edges of salt marshes and salt ponds. The snowy plover is primarily a run 
and glean type of forager. Page et al. (1981) observed western snowy plovers moving between 
salt pans, tidal flats, and beaches indicating these areas function together in providing habitat for 
the species. 

Human disturbance can interfere with normal western snowy plover behavior. Disturbances to 
incubating adults can leave nests exposed to extreme temperatures resulting in non-viable eggs. 
Western snowy plover chicks which are separated from their attending adult as a result of human 
disturbances or predators may become more susceptible to hypothermia since young chicks are 
less able to thermoregulate. 

Poor reproductive success resulting from human disturbance, predation, and inclement weather, 
combined with permanent or long-term loss of nesting habitat to urban development and the 
encroachment of introduced beachgrass, has led to the decline in active nesting colonies as well 
as an overall decline in the breeding and wintering population of the western snowy plover along 
the Pacific coast of the United States. In southern California, the very large human population • 
and the resultant beach recreation activities by humans have precluded the western snowy plov 
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from breeding on historically used beach strand habitat. As a result of these factors, the Pacific 
coast population of the western snowy plover was Federally listed as a Threatened species on 
March 5, 1993 (58 Federal Register 12864). 

The proposal to designate western snowy plover Critical Habitat was published on March 2, 1995 
(60 FR 11768) and the Final Rule designating western snowy plover Critical Habitat was 
published December 7, 1999 (64 FR 68508). No area of Orange County was designated Critical 
Habitat for the coastal population of the western snov._:y plover. Bolsa Chica was not designated 
for two principle reasons, a) the property .had been acquired for habitat conservation and 
restoration purposes, b) recovery plans for the critically endangered light-footed clapper rail, 
Rallus langirostris levipes, may be in conflict with western snowy plover Critical Habitat 
designation in restorable diked salt pond areas. 

While there were no observations of western snowy plover nesting in Los Angeles County in the 
last ten years, incidental observations of western snowy plover breeding in Orange County have 
been noted. For example, a single nest was observed inside the California least tern nesting area 
at Huntington State Beach in 1993 (Doreen Stadtlander, pers. comm.). Year-round bird counts in 
1992-1993 at Bolsa Chica indicated low numbers of nesting western snowy plover and larger 
numbers of winter migrants (Guthrie et al., 1993). In a single day of observation at Bolsa Chica 
in June 1995, 8 nesting pairs were estimated (Lee Jones memorandum 1995). 

Regular (weekly) surveys specifically for western snowy plover nesting at Bolsa Chica were 

• 
conducted for the first time in 1996 (Guthrie 1996). That study estimated 33 nest attempts and 
reported a maximum of 27 individuals in September. Service studies began in 1997. Thirty total 
nests were identified between April and August with a maximum of 8 nests at any one time 

• 

(Fancher 1998). In that same year, the breeding population in May was estimated to be 20 males 
and 14 females, with the total number of western snowy plovers present at Bolsa Chica climbing 
to nearly 70 individuals in August with the influx of migrants. In 1998,34 total nests were 
located, with a peak of 12 nests active at one time in July. The May breeding population was 
estimated as 16 males and 11 females (Fancher et al. 1998). In 1999 and 2000, the breeding 
population was 11 and 16 males and 12 and 15 females, respectively. The total number of nests 
in 1999 was 38, of which 11 were predated. There were 39 nest attempts in 2000, with 19 taken 
by predators (Fancher et al. 2001 ). 

During the four years of the Service study of snowy plover nesting at Bolsa Chica, 21 percent of 
all nests were initiated in Cell 11, 20% in Cell4, 16% in Cell 10. These three cells accounted 
for the placement of 57% of all snowy plover nests. One to several nests were regularly placed in 
several other cells (such as 14, 19, or 22, 62, and the road top west of Cell3) and some cells 
were used only in a couple of years (such as 8, 9, 17, and 36) or just one of the four years (such 
as Cells 18 and 19). Snowy plover nest locations, 1997-2000, are shown on enclosed Figures 3a­
d from Fancher et al. 200 L 

In the last four years, snowy plover nesting activity at Bolsa Chica has begun no earlier than 
March 19th and no later than April 25th, and concluded no earlier than July 27th and no later than 
August 16th. The peak number of active snowy plover nests at Bolsa Chica was 12 in late June of 

I ; 
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1998 and 1999. Multiple peaks between 8 and 10 nests occurred in May and June of 1997 and 
2000. See enclosed Figure 10 from Fancher et al. 2000. 
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Snowy plovers largely disappear from the Bolsa Chica lowlands during the winter, but are 
thought to remain along southern California's beaches. About 40 were seen along Bolsa Chica 
State Beach in January 2001 during the PRBO State-wide winter window survey (Gary Page, 
pers. comm.). In late March/early April through May, between 20 and 30 snowy plovers are 
typically seen in the Bolsa Chica lowland. In some years, such as 2000, large numbers of 
migrating snowy plovers show up at Bolsa Chica as.soon as early July. The influx of between 60 
and 80 migrating snowy plovers is more typical of late July and early August, however. See 
enclosed Figure 9 from Fancher et al. 2001. 

While the number of banded snowy plovers seen at Bolsa Chica is not large, these sightings 
confirm the relocation of breeding individuals within the site and the region. A female, banded 
as a chick in 1997 at Camp Pendleton, attempted to nest there in 1998 but established a 
successful nest at Bolsa Chica within a month of losing the first nest: This bird produced two 
broods from two nests at Bolsa Chica in 1999. She nested three times at Bolsa Chica in 2000 

' but only produced one brood. Of her six nests at Bolsa Chica 1998-2000, three were attempted 

• 

in Cell 4 but each in a different year. In years with multiple nest attempts, each nest was placed 
in a different location (Cell4, 11, and 22). Several snowy plovers banded elsewhere (such as 
Chula Vista Wildlife Preserve, Camp Pendleton, and Batiquitos Lagoon) have been seen nesting 
at Bolsa Chica. One female banded as a chick at Bolsa Chica in 1999, twice attempted nests 
there in 2000, and one attempt produced a brood. A male sibling, also banded as a chick at • 
Bolsa Chica in 1999, successfully reared a brood at Bolsa Chica in 2000. One chick banded at 
Bolsa Chica in 1999 was seen nesting at Monterey Bay in 2000. 

The next nearest breeding concentration of snowy plovers from Bolsa Chica is at the Santa 
Margarita River mouth about 50 air miles to the south and Ormond Beach about 70 air miles to· 
the north. Regular nesting censuses of breeding snowy plovers in California were not conducted 
at all sites but were conducted 1994-1998 in San Diego County (Powell et al. 2000). Ranked by 
total number of nest attempts in 1997, Bolsa Chica was fourth, after Santa Margarita River (61 
nests, Camp Pendleton), Batiquitos Lagoon (38 nests), and Nav~l Amphibious Base Coronado 
(38 nests). In 1998, Bolsa Chica ranked second only to Santa Margarita River (68 nests), and was 
followed by NAB Coronado (27 nests) and Batiquitos Lagoon (26 nests). Other than Bolsa 
Chica, no known snowy plover nesting occurs in Los Angeles or Orange Counties. Thus, within 
the Los Angeles-Orange-San Diego Counti~s region, Bolsa Chica is one of the most active snowy 
plover breeding areas, primarily attributable to the security requirements for the operating oilfield 
that excludes the general public. 

The highest concentrations of snowy plover nesting in southern California are on the very few 
beach strand areas that are protected from intense human beach recreation use, such as the 
military bases, Camp Pendleton Marine Corps Base and Naval Amphibious Base, Coronado. 
Some snowy plover nesting occurs on man-made substrates, such as landfills or dikes. In 1995, 
construction began of the large-scale tidal wetland restoration at Batiquitos Lagoon, San Diego • 
County. That project included constructed nesting areas for least tern and western snowy plover. 

-
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Snowy plover nesting use at Batiquitos Lagoon doubled over pre-project levels because of the 
creation of the nesting areas. By 1997 and 1998, snowy plover nesting use of the created nest 
sites was 5-8 times that of pre-project levels (Keane Biological 1998). However, snowy plover 
nesting success at Batiquitos Lagoon has declined significantly (Powell and Collier 2000). 
Ineffective protection of snowy plovers from predators and insufficient nest site preparation are 
considered to be the problem. Predation pressure upon breeding snowy plovers in southern 
California is great, and active predator management programs are in place, irrespective of 
whether the nesting area is constructed or "natural". 
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Predation pressure on snowy plovers breeding at Bolsa Chica is also significant, causing severe 
egg loss, as in 2000, or severe chick loss in 1999, despite predator management activities. 
Fledglings produced per nest was only 0.61 in 1999, and was 1.08 fledglings per nest in 2000. 
The most damaging predators on snowy plover eggs and chicks at Balsa Chica are common 
crows, Corvus brachyrhynchos, and American kestrel, Falco sparverius, respectively. These 
species are very abundant in the surrounding urban areas and are diligently trapped and removed 
from the Bolsa Chica lowland during the snowy plover breeding season (Ross 1999 and 2000). 

Breeding season censuses of snowy plovers throughout the California coastal breeding range are 
relatively rare, but have been organized and summarized by Point Reyes Bird Observatory. 
Those findings indicate a decline in the statewide coastal breeding population of snowy plover 
from 1,371 adults in 1991 to 976 adults in 2000. However, the number of breeding adults 
estimated in Orange and San Diego Counties was 88 in 1991, and 171 in 2000 (Gary Page, pers . 
comm. 2000). This may or may not be an increase, since survey effectiveness may have 
improved in the later census. For example, the 1991 estimate of breeding adults at Bolsa Chica 
was 5, yet conditions in 1991 were largely unchanged from those found in later years when the 
Service began systematic surveys and estimated 27 breeding adults (less than 3% of the State 
total) during the PRBO window survey in 2000. With predation upon snowy plover eggs and 
chicks being the most significant influence, nest success and fledgling production has varied 
widely among the southern California nesting sites. 

ENVIRONMENTAL BASELINE 

Regulations implementing the Act (50 CFR §402.02) define the environmental baseline as the 
past and present impacts of all Federal, State, or private actions and other human activities in the 
action area. Also included in the environmental baseline are the anticipated impacts of all 
proposed Federal projects in the action area that have undergone section 7 consultation, and the 
impacts of State and private actions which are contemporaneous with the consultation in 
progress. 

Despite the extensive nature of the beaches, the southern California coastline is very accessible to 
and heavily utilized by more than 15 million humans. Virtually all of the beaches are in public 
ownership and largely under the management of agencies with a human recreation mission . 
Thus, due to the high density of humans on southern California's beaches and beach park 
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maintenance practices, such as lifeguard vehicle patrols and trash raking, undisturbed areas for • 
beach strand nesting birds, such as the snowy plover, are extremely scarce. In three areas where 
snowy plovers still nest on the beach strand, there are ongoing conflicts between the desires of 
beach recreationists and the survival needs of the snowy plover, Naval Air Station Pt. 
Mugu/Ormond Beach in Vent~ra Coun~y, Vandenberg Air Force Base in Santa Barbara County, 
and Silver Strand State Beach m San D1ego County. 

South of Ventura County, the ma~ority ~f ~~owy plo~er_nest~~g on beach strand that is relatively 
secure from human beach recreation acttvtttes, are wtthm m1htary lands devoted to military 
training missions, Marine Corps Base, Camp Pendleton, and the Naval Amphibious Base, 
Coronado, both in San Diego County. W~ile occasionally in conflict with the military training 
mission, snowy plover breeding at these locations is adequately monitored and protected from 
predators, at this time. The recent presence around San Diego Bay of gull-billed tern, Sterna 
nilotica v.anrossemi, an exceedingly rare, but unlisted species, poses a potential problem for 
snowy plovers nesting around San Diego Bay, such as those at Coronado. The gull-billed tern, 
which nests in low numbers in south San Diego Bay, has been observed preying upon snowy 
plover and least tern chicks but is so rare that lethal measures to prevent their preying upon listed 
species is currently discouraged. The situation is being monitored. 

Smaller numbers of snowy plovers nest on beach strand managed by the Service at the mouth of 
Tijuana Estuary National Wildlife Refuge. International border security actions of the 
Immigration and Naturalization Service may be a factor in low snowy plover nesting south of this • 
area. Even smaller numbers of snowy plovers nest on other Refuge lands around San Diego Bay 
that are not beach strand, but man-made areas, such as the saltworks dikes and D Street Fill. A 
Comprehensive Conservation Plan is currently in preparation for the South San Diego Bay Unit 
(saltworks) of the National Wildlife Refuge which should result in the identification and 
implementation of actions beneficial to snowy plover recovery. 

The tidal restoration project at Batiquitos Lagoon in San Diego County, completed in 1996, 
included the construction of nesting areas suitable for snowy plover and least tern. During the 
wetland restoration construction, more than thirty acres of the lagoon bottom were built up with 
dredge material and topped with clean sand. These sandy, "beach-like" nesting areas, with 
tidally iqfluenced edges, proved very attractive to snowy plover and least tern, with snowy plover 
nesting use increasing between 5 and 8 times the highest pre-project levels. A management 
endowment was also provided to a State agency to manage the Lagoon, including controlling 
undesirable weed growth on the nesting areas, predator management, and least tern and snowy 
plover nest monitoring. The Batiquitos Lagoon restoration project clearly established that such 
constructed nesting areas can be very attractive to snowy plover. Regrettably, incomplete 
protection from predators and inadequate control of weed growth has caused a decline in snowy 
plover use of Batiquitos to below pre-project levels in 2000. The State management authority is 
making some effort to reestablish the snowy plover nesting success at Batiquitos Lagoon. 

The Environmental Impact Statement/Report for the San Dieguito Lagoon wetland restoration 
.project in San Diego County has been completed and the project may be under construction by • 
2002. This restoration plan also includes the construction of several flat, sandy, built up areas 
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• 
that should be suitable for snowy plover and least tern. If successfully used by snowy plover, this 
project would be beneficial to snowy plover reproductive success. 

EFFECTS OF THE ACTION 

Effects of the action refer to the direct and indirect effects of an action on the species or critical 
habitat, together with the effects of other activities that are interrelated and interdependent with 
that action, that will be added to the environmental baseline. Interrelated actions are those that 
are part of a larger action and depend on the larger action for their justification. Interdependent 
actions are those that have no independent utility apart from the action under consideration. 
Indirect effects are those that are caused by the proposed action and are later in time, but are still 
reasonably certain to occur. 

The Bolsa Chica Lowland Restoration Project has four general components: 
1) the ocean inlet and bridges (inlet channel connects Celli to the ocean); 
2) 370-acre tidal basin (Cells 3-8, 15-18,43,44, 58-61); 
3) the 240-acre muted tidal salt marsh areas (Cells 41-51, 53, 55, and 67); and 
4) about 550 acres retained in its current condition (seasonal ponds and/or oilfield operations, 
Cells 2, 9-14, 19-40, inner and outer Bolsa Bay). 

Also, there will be dredging only within a portion of the tidal basin and fill will be discharged to 

•. 
construct the tidal basin containment berms, the "cordgrass" shelf, and the new nesting areas. 
Construction staging areas and haul routes will also be necessary during construction. Water 
level management within the tidal basin will be required to dry it out enough to operate land­
based equipment and construct the basin structure, then fill it with water to operate a hydraulic 
dredge. After project completion, both the tidal basin and the muted tidal areas will be 
continually inundated and exposed by tidal waters. The seasonal pond areas will require water 
level management, just as they do now, primarily to pump out excess water when water levels are 
too high. 

None of the construction elements of the inlet, jetties, or bridges would have any direct or 
indirect affect upon breeding snowy plovers, due to the distance between likely nests and inlet 
location or highway improvements related to the bridge construction. Snowy plovers are 

. commonly present on the beaches during the winter but would simply avoid the limited area of 
inlet construction activities in favor of the long stretches of less disturbed beach. 

Similarly, none of the activities associated with the muted tidal areas would have any direct or 
indirect affect upon breeding snowy plovers, since they are not expected to use these areas before 
or after construction. However, if snowy plovers successfully nest on the one nesting area (#2) 
to be constructed in Cell 48, they would be benefit from this action. 

The very large seasonal pond areas have virtually no construction activity proposed within them, 
although the existing road net may be used by moving heavy equipment, just as occurs now. The 

• wetland areas within the seasonal pond cells will remain available to nesting snowy plovers 
throughout construction and after. About two thirds of the total snowy plover nests during the 
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four years of Service study at Bolsa Chica occurred in these cells. Snowy plover nesting activity • 
is expected to continue. Water level management, probably by pumping to lower the winter 
water levels, would continue to be used to protect the continuing oil field activities, as well as, to 
assure that extensive flats suitable for snowy plover nesting become exposed in a timely way. 
Predator management is expected to continue. Construction of the nesting area in Cell 14 (#3} 
would entail truck traffic along the existing road net and heavy equipment to spread and shape 
the nest site. Snowy plover nesting use of Cells 14 and 9 has been very low. Were there to be a 
snowy plover nest detected by the biological monitor in the vicinity of this nest site construction 
no construction activity that may disturb the nest would be permitted while the nest were being ' 
incubated. Similarly, staging area 1, at the south edge of Cell 1 appears sufficiently distant from 
known and likely snowy plover nesting locations that no effect is expected. However, continual 
breeding season snowy plover monitoring and scrupulous oversight and control of the 
construction contractors activities in the seasonal ponds area will assure that no snowy plover 
breeding activity would be affected. 

The "footprint" of the proposed tidal basin overlaps areas where about one third of the total 
snowy plover nests were found in the four years of Service study at Bolsa Chica, predominantly 
Cell4. Consequently, whether by construction activities or inundation by tidal waters some of 
these areas would be rendered permanently unsuitable for snowy plover nesting. Tidal basin 
construction would begin with land-based equipment operating with and reshaping the tidal basin 
in a manner that is expected to preclude snowy plover nesting there. In the unlikely event that 
nesting snowy plovers were detected in the construction area, they would be protected in place 
with construction activities kept at sufficient distance to not affect the breeding birds. Later, to • 
enable the hydraulic dredging, the tidal basin will have water in it, thereafter precluding snowy 
plover nests within the tidal basin. However, the southern half of the lowlands will remain 
available for snowy plover nesting, and the three new nesting areas will provide alternative 
upland areas which are not prone to flooding. It is apparent from Bolsa Chica, and elsewhere, 
that snowy plovers sometimes choose to nest in different places within the same general area, as 
with the banded female that nested in Cel14, then 11, then 22 in 2000. It is reasonable to expect 
that snowy plovers that may have nested in Cell 4 may just as well nest in Cell 11 or a 
constructed nest site, should Cell 4 not be available. 

The most simultaneously active nests at all of Bolsa Chica have been in .the 8-12 range, dispersed 
over several cells, occasionally with nests within a few tens of meters of each other. In Cell4, 
the range was between 5-9 nests each year and the average number of nests attempted was 7 nests 
spread over about 4 months of each year, such that only one to four nests were active at any one 
time. Assuming cells are not overly flooded, an abundance of suitable nesting area appears 
available in the south end of the lowlands that would accommodate the 1-4 nest attempts 
"displaced" away from Cell 4 by tidal basin construction. The construction of nesting areas 
suitable for snowy plover, as was successfully done at Batiquitos Lagoon, offers the additional 
benefit of providing nesting areas not prone to high water levels. As long as vegetation and 
predator controls are continued on the nesting areas, they offer good potential for contributing to 
snowy plover reproductive success above and beyond the seasonal ponds. 

• 
-
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Also, during final design a choice could be made to preserve part of Cell4 as seasonal pond, 
build the tidal basin berm around it, and forego constructing the upland nesting area #1 
commensurately. To continue to be useful to nesting snowy plovers, water management (that is, 
pumping of seawater) would be required to keep this completely isolated cell from becoming 
permanently inundated. It would be below water surface elevation of the surrounding areas and 
have no drainage mechanism. The maintenance burden seems greater than those expected for the 
constructed nesting areas and the larger seasonal ponds area. Either way, it is not considered to 
make any significant difference to snowy plover reproductive capabilities. 

The snowy plover broods tend to be reared in areas separate from other broods. Broods 
sometimes move between cells, but more typically stay within the cell where they hatched. 
When brood movements were observed between cells at Bolsa Chica, such moves apparently 
were not to disperse away from other broods, but may have been to move away from a predation 
threat or to move toward a food source. Thus, it appears that while relatively small areas are 
acceptable for multiple snowy plover nests, the broods need access to larger and separate areas 
from other snowy plover broods. On the other hand, there is no indication of crowding or of 
detrimental intraspecific competition at Bolsa Chica that would suggest that the available brood 
rearing capacity of the system is limiting. 

Clearly, the single largest variable influencing snowy plover breeding success at Bolsa Chica, to 
date, is avian predation. Despite the relatively low density of breeding snowy plovers at existing 
Bolsa Chica, the relatively high and chronic presence of key predators can still significantly 
reduce snowy plover reproductive success. Low nest or brood density is not necessarily aiding 
the snowy plover to evade predation. Converting some formerly used snowy plover nesting and 
brood rearing areas to other habitats while retaining extensive snowy plover breeding areas in 
their current condition and adding constructed nesting areas would not significantly alter this 
situation. Predation pressure on snowy plovers is serious now and expected to continue after 
construction. Snowy plover nest monitoring and predator management will need to continue 
during and after construction to maintain snowy plover reproductive success. 

CUMULATIVE EFFECTS 

Cumulative effects include the effects of future State, tribal, local or private actions that are 
reasonably certain to occur in the action area considered in this biological opinion. Future 
Federal actions that are unrelated to the proposed action are not considered in this section 
because they require separate consultation pursuant to section 7 of the Act. 

With the increasing human population in southern California has come pressure for more 
recreational opportunities and greater access to lands that were designated for protection of the 
snowy plover. Also, more urbanization may have contributed to population increases for certain 
species that prey upon snowy plover eggs or chicks, such as crows, kestrels, feral cats and dogs. 
Throughout southern California, predator management has become an increasingly important 
necessity for maintaining snowy plover reproductive success. The coyote, Canis latrans, is again 
present in the Bolsa Chica lowlands and may be responsible for the currently low density or 
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absence of small mammals that may prey upon snowy plover eggs or chicks, especially the non- • 
native red fox, Vulpes vulpes. Public sentiment in urban areas sometimes disfavors the presence 
of coyotes, which if removed, could result in increases in snowy plover mammalian predators. 

CONCLUSION 

After reviewing the current status of the western snowy plover, the environmental baseline for 
the action area, the effects of the proposed Bolsa Chica Lowland Restoration Project, and the 
cumulative effects, it is the. Service's biological opinion that the construction, as proposed, is not 
likely to jeopardize the continued existence of the western snowy plover. Critical habitat for this 
species has been designated elsewhere, however, this action does not affect that area and no 
destruction or adverse modification of that critical habitat is anticipated. 

INCIDENTAL TAKE STATEMENT 

Section 9 of the Act and Federal regulation pursuant to section 4(d) of the Act prohibit the take 
of endangered and threatened species, respectively, without special exemption. Take is defined 
as harass, harm, pursue, hunt, shoot, wound, kill, trap, capture, collect, or to attempt to engage in 
any such conduct. Harm is further defined by the Service to include significant habitat 
modification or degradation that results in death or injury to listed species by significantly 
impairing essential behavior patterns, including breeding, feeding, or sheltering. Harass is 
defined by the Service as intentional or negligent actions that create the likelihood of injury to • 
listed species to such an extent as to significantly disrupt normal behavior patterns which 
include, but are not limited to, breeding, feeding, or sheltering. Incidental take is defined as take 
that is incidental to, and not the purpose of, the carrying out of an otherwise lawful activity. 
Under the terms of section 7(b)(4) and 7(o)(2), taking that is incidental to and not intended as 
part of the agency action is not considered to be prohibited taking under the Act provided that 
such taking is in compliance with the terms and conditions of this Incidental Take Statement. 

The Fish and Wildlife Service and the Corps have a continuing duty to regulate the activity that 
is covered by this incidental take statement. 

AMOUNT OR EXTENT OF TAKE 

The Service does not anticipate the proposed action will incidentally take any western snowy 
plovers. 

EFFECT OF THE TAKE 

If, during the course of the action, incidental take occurs, such incidental take represents new 
information requiring reinitiation of consultation and formulation of reasonable and prudent 
measures. The Service and the Corps must immediately provide an explanation of the causes of 
the taking and review with the Service the need for possible formulation of reasonable and • 
prudent measures. 
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• CONSERVATION RECOMMENDATIONS 

Section 7(a)(l) of the Act directs Federal agencies to utilize their authorities to further the 
purposes of the Act by carrying out conservation programs for the benefit of endangered and 
threatened species. Conservation recommendations are discretionary agency activities to 
minimize or avoid adverse effects of a proposed action on listed species or critical habitat, to 
help implement recovery plans or to develop information. 

l. The Service could publish the draft Western Snowy Plover Recovery.Plan for public 
review and comment. 

2. The Service and the Corps could annually monitor or coordinate monitoring and banding 
of snowy plover breeding populations throughout southern California. 

3. The Service and the Corps could promote the establishment of fenced or restricted access 
impoundments on public beaches such that natural beach strand vegetation could persist 
and snowy plovers may nest undisturbed. 

In order for the Service to be kept informed of actions minimizing or avoiding adverse effects or 
benefitting listed species or their habitats, the Service requests notification of the implementation 
of any conservation recommendations . 

• REINITIATION NOTICE 

This concludes formal consultation on the Bolsa Chica Lowland Restoration Project activities 
described in the EIS/R and referenced in the Corps April12, 200lletter. As provided in 50 CFR 
§402.16, reinitiation of formal consultation is required where discretionary Federal agency 
involvement or control over the action has been retained (or is authorized by law) and if (1) the 
amount or extent of incidental take is exceeded; (2) new information reveals effects of the agency 
action that may affect listed species or critical habitat in a manner or to an extent not considered 
in this opinion; (3) the agency action is subsequently modified in a manner that causes an effect 

_ to the listed species or critical habitat not considered in this opinion; or (4) a new species is listed 
or critical habitat designated that may be a,ffected by the action. In instances where the amount or 
extent of incidental take is exceeded, any operations causing such take must cease pending 
reinitiation. If you have any questions or concerns about this biological opinion, please contact 
Mr. Jack Fancher of my staff at (760) 431-9440. 

Sincerely, 

~?·ur 
.. nclosure 

ha\-itlj Field Supervisor 



Bolsa Chica Lowland Restoration Project 

Biological Monitoring and Followup Plan 

Fish and Wildlife Service 
November 2001 

• 

• 

c...t>--6l-O\ 



• 

• 

• 

INTRODUCTION 

The Bolsa Chica restoration project is similar in type (tidal restoration) and dimension to the 
Batiquitos Lagoon restoration which was completed in 1996 and has an ongoing 1 0-year 
biological monitoring program. Biological monitoring at Bolsa Chica will be conducted in a 
manner similar, but not identical, to the Batiquitos Lagoon monitoring. The Bolsa Chica 
monitoring plan has dropped some sampling methods and reduced the number of sampling 
locations based upon an evaluation of the results of the Batiquitos Lagoon monitoring and the 
reduced physical complexity of the Bolsa Chica restoration area when compared to Batiquitos 
Lagoon. 

The purpose of the Bolsa Chica wetlands long-term ecological monitoring program is to 
document the habitat improvements for fish and wildlife, the success of revegetation efforts, and 
the use of the site by endangered species. In addition, there are several specific monitoring 
programs to insure that the restoration is built according to the approved plans, the inlet is 
properly maintained, that constructed nesting areas have adequate maintenance, that any impacts 
to sensitive plant species are offset, and that construction impacts to Belding's savannah sparrow 
are minimized. 

The ecological monitoring objectives are: 
• Facilitate evaluation of the effectiveness of the restoration to provide habitat for fish and 

wildlife; 
• Document changes in the ecology of the wetlands environment over time; 
• Provide timely identification of any problems with the physical, or biological 

development of the restored area; 
• Assist in providing a technical basis for resource management of the restored wetland by 

documenting maintenance needs and enhancement opportunities. 

Some parts of this plan may be subject to a Request for Proposal process for consultant services 
with a negotiated contract and scope of work to be established following completion of 
construction. However, the agency which assumes long-term management and maintenance 
responsibility may elect to implement this plan employing its own experts and institutional 
expertise. The Batiquitos Lagoon plan was approved by the California Department of Fish and 
Game (CDFG), U.S. Fish and Wildlife Service (USFWS), National Marine Fisheries Service 
(NMFS), U.S. Army Corps of Engineers (COE), Environmental Protection Agency (EPA) and 
California Coastal Commission (CCC). This Bolsa Chica monitoring program, which has the 
concurrence of the above Bolsa Chica Lowland Restoration Project Steering Committee 
agencies, is provided to CCC as part of our project proposal in support of our commitment to the 
public to execute the best possible restoration project. 



The program will emphasize monitoring the biological elements of the lagoon. Some physical • 
elements will be monitored to provide supporting information for the biological assessments. 
Sampling progr~s are designed to document the condition of vegetation, benthos, fish, birds, 
and special status species as well as the state of the physical environment on which they depend. 

Biological monitoring will be conducted during the 2nd, 5th, and 1Oth years after completion of 
construction. Listed species will be monitored each year. Biological sampling will be conducted 
at fixed intervals as specified in this program. The reasons for the various sampling frequencies 
are explained in the discussions of individual program elements. 

Sampling along permanent transects established at strategic locations will support multiple 
monitoring elements. To the extent possible, physical and biological variables will be measured 
at the same general location in order to suggest causal relationships among the variables. The 
information will be summarized in an annual report prepared by the responsible agency for the 
regulatory agencies (COE and CCC), as well as the other proponent agencies (NMFS, CDFG, 
SLC, Coastal Conservancy, USFWS, and EPA). 

This monitoring program was prepared in consultation with state and federal regulatory agencies 
responsible for maintaining, protecting, and enhancing natural resources (CDFG, NMFS, and 
USFWS). The program is consistent with agency guidelines for environmental monitoring .. 

""" ECOLOGICAL MONITORING 

WATER QUALITY 

The water quality in Bolsa Chica full tidal basin will influence the timing and course of 
biological developments after project construction (e.g., plant colonization,. fish utilization, 
benthic colonization). Data on water quality will be taken quarterly at the two locations sampled 
for benthos and fish. Water quality parameters will be monitored continuously at a location in 
the north end of the tidal basin for 30-days during the same period as fish sampling. Water 
quality monitoring will be continuously conducted at one station in the muted tidal area during 
year 2. If poor water quality conditions are noted, more intensive sampling may be employed to 
determine the extent and duration of these conditions. 

Dissolved oxygen, temperature, chlorophyll a, and conductivity will be measured with a 
Hydrolab Surveyor, or equivalent, and turbidity will be recorded with a Seatech transmissometer, 
or equivalent. At each site, measurements will be made at the surface, mid-depth, and near 
bottom in the channel and also at surface and near bottom over the shallow subtidal during high 
tide and low tide to characterize the environmental extremes of the lagoon. 

• 
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The results of quarter! y water quality surveys will be summarized and presented in a form that 
allows comparisons of locations and over time. The results can also be used in multivariate 
correlations of environmental conditions with biological parameters. 

SOILS 

Soil and sediment conditions in the lagoon might be changed in the course of dredging and by 
the influence of tidal flushing. A knowledge of soil conditions will help determine which factors 
might be controlling plant community diversity and productivity and which types of plant 
communities arc likely to develop in the future. 

Soil (sediment) samples will be taken at the time of vegetative sampling along each of the three 
vegetation transects within the elevational range where vegetation is expected to colonize. 
Within the elevational ranges for different expected floral assemblages along the transect, three 
randomly selected locations will be sampled. Soil texture and organic content samples will be 
collected with a near-surface coring device of at least 100 gram capacity. Salinity/conductivity 
and pH samples will be taken at depths of 5 centimeters and 15 centimeters with a 12-cubic 
centimeter syringe that is open at the distal end. These are routine sampling procedures used in 
contemporary studies of West Coast wetlands. The analyses of soil texture, organic content, 
salinity/conductivity, and pH will be conducted by using standard laboratory (ASTM) 
procedures . 

VEGETATION 

The composition and extent of vegetation will be documented by transect sampling and aerial 
photography. Aerial photography will record wide-scale patterns of plant community 
distribution. Transect sampling will provide data on species composition with elevation and 
on cover of plant communities. Over time, these combined techniques should reveal the pattern 
of lagoon revegetation following construction. 

A minimum of three replicate permanent transects will be established in each of habitats 
(cord grass, Rabbit Island intertidal, muted tidal pickleweed, and full tidal pickleweed) and will 
span the elevational range encompassing the possible growth of marsh plants (3.5 feet MLLW to 
extreme high tide level). Elevations along the transects will be surveyed during the first year (to 
'\/ 0.1 foot) and referenced to a local benchmark. Each transect will be designated with poles 
located along its length. The transects will be located in areas that represent zones where coastal 
salt marsh vegetation is expected to respond to the predicted tidal regime. 

Before and during construction, two vegetation transects in the proposed muted tidal area will 
also be examined twice, during spring and early summer, for the purpose of documenting the 
interim water management measures there. The interim water management in the muted tidal 
area will be conducted to assure that Belding's savannah sparrows that may be displaced from 
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the tidal basin during construction will have optimal nesting conditions in the muted tidal area, • 
but before the muted tidal influence is functioning. This sampling will start with the first 
breeding season following final approval of the project plan (e.g. spring of 2002). Soil 
saturation, measures of pickleweed growth, other plant species will be determined along these 
transects. Two transects in pickleweed of Inner Bolsa Bay will be examined in the same manner 
and time, to allow comparison of conditions. · 

Species composition and percent cover will be determined by the point-intercept method using a 
sample quadrat of appropriate area. A stratified random sampling design will be used. Within 
uniform intervals along each transect, 10 replicate samples will be taken at randomly determined 
points within 5 meters on either side of the transect. Equivalent sampling designs that yield the 
same total replication within each habitat type may be used. The intercept frame will be placed 
on the ground, and plants hit by pins in the frame ( or equivalent points) will be identified to 
species. The sampling area will also be photographed with the frame in place to provide a 
permanent record. Within appropriate habitats, height measurements will also be taken of a 
random sample of Spartina and Salicornia plants. In addition, all plant species present within a 
1-meter swath on either side of the transect will be recorded. 

Reintroduction of eelgrass, Zostera marina, and cordgrass, Spartinu foliosa, into the completed 
full tidal basin will occur, in order to begin establishment of these high habitat value coastal 
wetland species. The intended reintroduction method for cordgrass would be that successfully 
employed by the Corps of Engineers at Newport Slough. For eelgrass, the method used for 
eelgrass reintroduction at Batiquitos Lagoon or Talbert Marsh would be used at Bolsa Chica. • 
Additional, more frequent monitoring of pilot planting areas for cord grass and eelgrass following 
planting will occur. The contractor responsible for the revegetation component of the 
enhancement effort will have responsibility for meeting survival criteria for one year following 
transplantation. The long-term monitoring program will determine, document, and repof!: on the 
location and size of the stands of these reintroduced plants. At representative locations, 
vegetative cover will be estimated for both species and turion density will be estimated for 
eelgrass. These surveys, as well as the fish sampling, would also aid in the early detection of 
highly undesirable, aquatic, invasive species, such as Caulerpa taxifolia, the notorious "killer 
algae". 

The establishment of new acreage of coastal salt marsh will be determined in the aerial 
photographic analysis. Aerial photographs will be taken during each monitoring year during 
early summer (May and June). This is when wetland habitat can best be delineated because it 
remains green while upland vegetation has begun to senesce and tum brown. The photographs 
will be taken at as low a tide as possible given a high sun angle. False-color infrared 
photographs will be produced at a scale of 1 :4800. Aerial photography will be done at the same 
time as transect sampling so that transect data can provide ground truth. 
Based on the aerial photograph, a vegetation map will be prepared at 1:300 scale. The map will 
cover all vegetated areas within the full tidal basin. Vegetative communities will be mapped 
using the Holland classification system developed by the CDFG. Acreage of each habitat type 
will be determined. 

• 
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Other observations that will be recorded during the yearly survey include: 
• Invasion by any non-native species considered to be nuisance or pest species such as 

giant reed or pampas grass; 
• Die-offs of native vegetative communities that might be attributed to disease, anomalous 

oceanographic conditions, or insect damage; 
• Shifts in species abundance, such as replacement of coastal salt marsh by freshwater 

species or the presence of new species such as increases in cordgrass or eelgrass; 
• General growth and expansion patterns in the vegetative transplant areas. 

FISH 

A variety of sampling methods will be used to determine the abundance and composition of 
burrowing, demersal, and pelagic fish assemblages in the lagoon. The approach is based on 
agency-approved monitoring programs for wetlands enhancement projects at Upper Newport 
Bay, Anaheim Bay, and Batiquitos Lagoon. 

Fish will be sampled quarterly at high tide during specified monitoring years at two sites in the 
Bolsa Chica full tidal basin. Samples will be collected from slope and subtidal areas at opposite 
ends of the tidal basin by using otter trawls, or bag seines, as appropriate, and enclosures in the 
muted tidal area. Other sampling methods, such as gill nets may be employed during the 
monitoring, as needed, to document specific subgroups of lagoon fish. The sampling locations 
will be selected after construction plans are final, but they are expected to be near two of the 
benthos sampling sites discussed below. Sampling will begin one year after completion of 
construction (beginning of year 2) to characterize post-construction conditions. The fish surveys 
will be conducted between mid- and high tide during daylight hours. 

Demersal fish, including juvenile California halibut, will be collected by otter trawl. A 3.8-meter 
otter trawl with 2.0-centimeter mesh in the wings and 0.8-centimeter mesh in the cod end will be 
towed by a small boat along the mid-channel area at each station. Two replicate 5-minute otter 
trawls will be made during each survey. Differential GPS will be used to measure the lenth of 
the trawl area so that catch densities can be calculated. 

A bag seine (15.2 meters x 1.8 meters with 0.3-centimeter mesh net in the bag and 0.6-centimeter 
mesh in the wings) will be used to capture large and small demersal and pelagic fish. This device 
is particularly effective for sampling nearshore schooling fish (the type the California least tern 
feeds on). Two replicate hauls covering approximately 220 in2 each would be made at each 
station. The bag seine will be set parallel to shore at a depth of 1.8 meters and hauled to shore by 
hand or winch. 

A square enclosure (1 meter x 1 meter x 1 meter) will be used to sample burrow-inhabiting 
fishes, especially gobies, in the muted tidal area. The square enclosure is made of heavy duck 
material fastened to a frame of 2.5-centimeter PVC pipe. The enclosure is set on the bottom in 1 



meter of water at three randomly chosen positions at each station and spiked with rotenone or • 
quinaldine to kill or immobilize the fish. Fish are collected from the interior of the enclosure by 
thorough search for 10 minutes with a 1 millimeter mesh, long-handled dip net. 

A gill net may be used to catch large, fast-moving pelagic fish. At each station, a mixed-panel 
monofilament gill net would be placed in the channel perpendicular to the axis of tidal flow for 
one hour. The monofilament gill net would be 45.6 meters x 2.4 meters with six panels (two 
panels with 1.3- to 2.5-centimeter mesh, two panels with 2.5- to 5.1-centimeter mesh, and two 
panels with 6.4 to 7.6-centimeter mesh). Because gill nets could also capture diving ducks and 
other waterfowl, use of this fish-sampling method would be kept to a minimum and attended 
while in place. 

Samples will be processed in the field to the extent possible. All fish (or subsamples of large 
catches) will be counted, measured, and weighed, then returned, if alive, to the water unless 
identification to species is not possible. Subsampling, when necessary, will follow standard 
procedures for each sampling technique. Fish samples not measured in the field will be 
preserved in 10 percent formalin and returned to a laboratory for analysis. 

The fish catches will be expressed as fish per square meter for trawl and seine results. 
Parametric statistics will be used to summarize abundance, size, and biomass of fish populations 
and to describe differences over time. The establishment and recovery of the fish community 
will be well described and quantified and will be comparable to the similar work done at other 
completed restoration projects, such as Anaheim Bay and Batiquitos Lagoon. • 

BENTHOS 

The objective of benthos monitoring is to characterize the marine invertebrate food resources for 
birds and for fish, including those of recreational or commercial importance (e.g. California 
halibut). The results will also provide an index of general habitat quality. 

Benthic invertebrates will be sampled twice each year, in December/January and June/July. This 
schedule will encompass the extremes of seasonal variation for benthic communities and will 
document food availability for winter migrating birds and summer fish communities. Benthic 
samples will be taken near the two locations sampled for fish (one near the inlet end of the tidal 
basin, one in the north or closed end of the tidal basin) andn at one nearby vegetated area at the 
closed end of the tidal basin. The benthic survey will be conducted during low tide to facilitate 
collection of intertidal and subtidal samples. 

Infaunal samples will be collected with a hand-operated corer 15 centimeters in diameter by 10 
centimeters deep (approximately 1.5-liter volume). At each station, three core samples will be 
collected in the intertidal zone (approximately 2 to 4 feet MLLW), and an equal number will be 
collected in the subtidal zone (below -1.6 feet MLLW). Cores will be collected within 10 meters 
of the designated sampling station. A random number table will be used to select the six 
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locations (direction and then distance along the radius) for core samples within each tidal zone. 
In order to reduce within-zone variability, each sample may be a composite of several cores. A 
subsample (100-gram. capacity) will be taken from each core or composite and washed through a 
0.5-millimeter screen. The remaining portion of each sample will be washed through a 1.0-
millimeter screen. Both portions will be preserved in seawater-formalin for subsequent 
taxonomic and biomass analysis. 

Macrobenthic organisms living on the sediment surface (for example, the California hornsnail 
Cerithidea calfornica and grapsid crabs) are not effectively sampled by cores. Relatively 
sedentary epifauna will be censused visually by counting animals within randomly-placed 
quadrats. Six replicate quadrats will be censused at each station. The size of the quadrat will be 
appropriate to the abundances of the species present. The more motile epeifauna will be counted 
in belt transects. Representative subsamples of epifauna in the quadrats will be collected for 
biomass determination. 

lnfauna retained by the 1.0-millimeter screen will be sorted into major faunal groups (crustacea, 
polychaetes, oligochaetes, molluscs, echinoderms, insects, and others) and weighed to determine 
wet-weight biomass. This level of taxonomic discrimination is sufficient to establish the food 
resource for birds and bottom-feeding fish. The total food resource represented by infauna in 
each basin will be calculated on the basis of the densities in the core samples. The subsample of 
organisms retained by the 0.5-millimeter screen will also be identified and weighed to establish 
the proportion of infaunal biomass made up by smaller organisms. All samples will be archived, 
however, and will be available for more detailed evaluation in the future. Epifaunal invertebrates 
will be identified to species, and their abundance will be expressed as estimated number per 
square meter. Parametric statistics will be used to summarize the abundance and biomass of 
major infaunal groups and to describe differences over time. The establishment and recovery of 
the benthic invertebrate community would be well described and quantified and be comparable 
to the similar work done at other completed restoration projects, such as Anaheim Bay and 
Batiquitos Lagoon. 

BIRDS 

Counts of all birds throughout the Bolsa Chica lowland will be conducted monthly throughout 
each monitoring year. The survey will involve systematic coverage of the lowland during 
daylight hours. As a way of partitioning the data base into manageable units, previous surveys 
divided Bolsa Chica into study subareas (Cell numbers). Surveying the study areas standardizes 
the coverage and allows for direct comparisons of avifauna within each study area on each 
survey date. This same procedure will be followed in the long-term monitoring program to 
ensure compatibility of data, with appropriate modification of the cell numbering system where 
cell features have been removed by construction of the tidal basin. In addition, each study area 



will be divided into habitat types. These types will correspond to the habitat types described in • 
this Final EIRIEIS and those used in the vegetation mapping. 

The avifauna of the wetland system will be counted over a tidal cycle during each observational 
period. Several surveyors, experienced ornithologists equipped with spotting scopes, binoculars, 
field guides, and data entry forms, will systematically survey the study areas. All birds seen or 
heard will be counted, and the activity (feeding, resting, flying, courting) will be recorded along 
with the habitat being used. Wind speed and cloud cover will be noted periodically during the 
survey (surveys will be canceled if wind speed exceeds approximately 10 knots because the 
effect of strong wind on bird behavior would make the resultant data not comparable with the 
other surveys). Each observational period will be conducted over a tidal cycle (or approximately 
6 hours) and will be conducted from low to high tide. During the survey, staff gauge readings 
will be recorded at hourly intervals to relate to habitat distribution. 

The data from each survey will be used to describe the composition of the bird community by 
habitat and through time. Each year of data will be compared with other years and with data 
from other coastal wetlands, as available. A vifaunal abundance will be summarized by habitat 
type, activity patterns will be described, and use of the Bolsa Chica wetlands by key groups of 
birds (herons/egrets, raptors, dabbling ducks, shorebirds, grebes and diving ducks; and gulls, 
terns, and skimmers) will be discussed. 

Data analysis will evaluate differences in population density among habitats in the lagoon, 
between Bolsa Chica and other coastal wetlands, and at Bolsa Chica over time. The comparisons • 
will be supported by basic parametric techniques such as t-tests. 

SPECIES OF SPECIAL CONCERN 

Biological monitoring for nesting listed Threatened or Endangered species will be conducted 
annually, not just during years 2, 5, and 10. The monitoring method will be the same as has been 
developed for each species pursuant to a statewide monitoring program or the same method as 
has been conducted at Bolsa Chica for several years pre-project. The purpose of this monitoring 
is primarily to assess reproductive success and/or problems, and to determine the adequacy or 
need for management actions. 

The special-status species in Batiquitos Lagoon that will be monitored each year are the Federal 
and State listed Endangered California least tern (Sterna antillarum browni) and light-footed 
clapper rail (Rallus longirostris levipes), Federal Threatened western snowy plover (Charadrius 
alexandrinus nivosus), and the State Endangered BeldingDs savannah sparrow (Passerculus 
sandwichensis beldingi). These listed species will receive special attention because they have 
long histories of breeding at Bolsa Chica or, as in the case of the clapper rail, are expected to 
eventually breed there. The breeding conditions for the least tern at Bolsa Chica will be 
improved by the large expansion of nesting sites, since they are currently crowded by larger, 
denser nesting birds, such as Caspian tern, elegant tern, and black skimmer, on the small existing 
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islands. The constructed nesting areas will also benefit western snowy plover as they can use 
similar nesting areas as the least tern, and these nesting areas will be available even in severely 
wet years when the unvegetated flats of the seasonal pond area are under water. Reintroduction 
of tidal conditions for cordgrass will eventually create breeding conditions for the highly 
endangered.clapper rail. 

~ A Statewide breeding census of the least tern has been conducted annually under the 
~ guidance of CDFG and USFWS. Least tern breeding site monitoring is somewhat 

standardized: nesting colony inspections of nests and tern breeding activity twice a week 
between middle April to late August, by a qualified permitted monitor. Additional observations 
may be made from a suitable distance outside the nesting colony to avoid disturbance. Other 
pertinent observations will also be made (e.g., evidence of disturbance by humans, predators, 
other nesting birds). This census program, at a minimum, determines the breeding population at 
the site, number of nests, and number of fledglings, or breeding success, each year during and 
after project construction. 

Monitoring of western snowy plover breeding activity at Bolsa Chic a has been conducted by 
USFWS for 5 years pre-project in accordance with methods described in the reports. This survey 
method would continue during and after project construction. This survey method determines the 
snowy plover breeding population, number of nests, number of chicks and fledglings produced. 
Snowy plovers and least terns may nest together on the constructed nesting areas, as happened at 
Batiquitos Lagoon. Such nesting activity by least tern or snowy plover during construction will 
be protected from harm by maintaining an appropriate buffer between the nesting location and 
construction activity. 

The clapper rail is not expected to breed at Bolsa Chica until the cordgrass reintroduction has 
been successful. However, its presence will still be sought in accordance with the annual census 
that has been conducted for many years. 

Counts and observations of BeldingDs savannah sparrows will be completed each year during 
and post-project with the same methods as have been used at Bolsa Chica for many years. Field 
observations will concentrate on high coastal salt marsh pickleweed communities. A walk­
through survey will be conducted annually between early April through July. Singing males, 
resting females, and other evidence of breeding or breeding territories will be mapped. Other 
pertinent observations will also be recorded. 

PERFORMANCE MONITORING 

"Built-to-Plan Monitoring" 

The restoration plan for Bolsa Chica calls for dredging to create a subtidal area (about 175 acres) 
within a larger tidal basin (360 acres) and construction of nesting areas, reintroduction of 



eelgrass, cordgrass. Existing low-lying habitats will be restored to tidal action by creation of a • 
new ocean inlet and a large tidal prism (converting seasonal flats and nontidal picklweed into 
about 172 acres of intertidal mudflats and salt marsh habitats). Therefore, the main post-project 
"built-to-plan" survey at the end of construction will be a bathymetry survey. There will also be 
a survey of the constructed nesting areas and cordgrass habitat to insure that elevations and 
configurations are as planned. The design criteria are the performance standards. The tidal basin 
bottom will be surveyed following construction to verify that design criteria (e.g., channel 
dimensions, side slopes, nesting site locations) have been achieved. This survey will be 
conducted by an independent contractor (not the construction contractor) under the guidance of 
the responsible agency. If the performance standards are not met the construction contractor will 
be responsible for remediation in order to meet those standards. 

INLET MONITORING AND MAINTENANCE 

Bathymetry 

The results of this survey will describe starting-point conditions. Changes in bathymetry inside 
the inlet, in the area of the flood shoal formation, can detrimentally influence the performance of 
the habitat restoration. (Flood shoal enlargement can mute the low end of the tidal range such 
that intertidal mudflat or low elevation salt marsh habitats are eliminated.) The information 
gathered is intended to be sufficient to detect the onset of significant alteration of the tidal regime 
in the basin and the concomitant need for maintenance dredging; The bathymetric monitoring • 
during the first 10 years is designed to evaluate the predicted maintenance dredging schedules. 

Absolute horizontal and vertical elevations will be established to accuracies of 'r:t 0.1 foot 
referenced to U.S. Coast and Geodetic survey marker controls or other agency controls that will 
be referred back to the U.S. Coast and Geodetic survey markers. All work will be performed in 
accordance with professional hydrographic survey and profiling practices. Subsequent, long­
term bathymetric monitoring may be conducted on a schedule that reflects the likelihood of 
significant bathymetric change in the flood shoal management area. 

For the flood shoal area, bathymetric monitoring will be conducted twice annually in years 1, 2, 
and 3, and once each during years 5 and 10. Because the consequences of inlet stricture or 
closure can have significant effects on the habitat in the lagoon, this monitoring schedule is 
intensive just after lagoon construction to provide an assessment of flood delta formation rates. 
The surveys will be conducted from a small boat equipped with a survey-quality fathometer and 
a positioning system, or by wading surveys at low tide, or by using a combination of both, or by 
other techniques that will provide the vertical and horizontal accuracy required. 

Profile plots will be produced for each survey. Cross sectional plots of flood shoal profiles from 
each survey will be compared to the post-construction bathymetry map. 

Tidal Monitoring 
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Information on water levels in the lagoon will be used in conjunction with bathymetric data to 
evaluate and to make management decisions such as the need for maintenance dredging. The 
tidal monitoring will be conducted continuously in years 1 through 3 and during years 5 and 10. 
Water levels will be recorded by tide gauges located in the flood shoal maintenance area. The 
gauges will be placed away from the inlet channel to provide representative measurements. Tide 
gauges will be left in place to cover neap, mean, and spring tidal conditions and determine 
seasonal variations and affect of specific storm events. 

Tidal curves will be generated from tide gauge data for each survey, and the information will be 
summarized for each period. Water level variations over time will be correlated with 
bathymetric data to correlate with desired habitat acreage and to determine if the tidal ebb and 
flow is impeded or inlet blockage is indicated. A tidal muting of the average low tide elevations 
(Mean Low Water) in the order of 0.5 feet would indicate that the flood shoal maintenance 
dredging was warranted. 

Inlet Maintenance 

Flood shoal maintenance dredging is essential to maintaining the habitat distribution of the 
restored tidal basin. If the flood shoal were allowed to enlarge to the point where the inlet ceased 
to function, the tidal habitats within the tidal basin would become severely degraded, because the 
moderating and invigorating influence of the ocean waters would be curtailed. In the extreme, 
anoxic conditions (oxygen depletion and overheating) could cause the death of most aquatic 
organisms trapped inside a closed tidal basin. The restored wetland must not be allowed to close. 
Sand accumulation in the flood shoal can begin to mute the full tidal range before there is the 
threat of closure. 
The tidal hydraulic modeling done during preliminary engineering indicates that flood shoal 
maintenance dredging would occur approximately every two years and is a necessary aspect of 
maintaining the flow ()f sand along the beach outside the inlet. Using the flood shoal 
bathymetric and tidal monitoring results will allow an adaptive management of the flood shoal 
dredging. Thus, the flood shoal may be dredged in order to place the sand out on a section of 
beach that the beach monitoring indicates is in need of the sand. The flood shoal may be 
dredged if the tidal regime inside the tidal basin becomes significantly impaired. If neither of 
these "triggers" is applicable, the flood shoal maintenance dredging interval may be extended 
until one or the other of them does apply. 

MONITORING AND MAINTENANCE OF CONSTRUCTED NESTING AREAS 

The three new constructed nesting areas {and the two existing small islands in the State 
Ecological Reserve) will require annual evaluation of the surfaces in order to determine whether 
they remain optimal for nesting snowy plovers and least terns. To provide a site attractive to 
nesting Least Terns, the site should be relatively free of vegetation prior to the breeding season . 



All nesting sites should be inspected in January. If vegetation coverage exceeds 5%, vegetation • 
must be removed. The presence of some low profile native vegetation that provides cover for 
chicks is acceptable. The amount of effort required to remove vegetation will depend on the 
extent of coverage. Removal of excess vegetation would be carried out by scraping, dragging, 
hand weeding, and sometimes appropriate herbicides, before middle March, when plover nesting 
begins. 

In the seasonal pond area, snowy plovers nest on the flats once the accumulated winter rainfall 
has evaporated or drained away. Management of water levels in the seasonal pond area by 
pumping or water control culverts may be necessary in some years to assure that unvegetated 
flats are available for snowy plover nesting of the lowland. Controlled access and regular 
maintenance of the security fences, to preclude the damaging influence of human trespass, but 
especially feral cats and dogs, are also essential. 

During breeding season for these birds, regular surveillance for predation losses or other 
disturbances to these sensitive species is essential and will be conducted. Predator management 
(to guard against listed species breeding failure) has been conducted by USFWS and/or CDFG at 
Bolsa Chica for years, and will continue. At Bolsa Chica, the principle predators of the listed 
species, particularly terns and plovers, have been other birds, such as crows and American 
kestrel. Qualified predator management specialists will conduct appropriate predator removal 
activities in coordination with the site manager/monitor. 

ENHANCEMENT OF BELDING'S SAVANNAH SPARROW HABIT AT 

The regular state-wide censusing of breeding Belding's savannah sparrow indicates that salt 
marsh areas with full or muted tidal influence, such as Mugu Lagoon, Anaheim Bay, Upper 
Newport Bay, Sweetwater Marsh, and Tijuana Slough support more breeding pairs than non-tidal 
salt marsh areas, such as Bolsa Chica. Also, while the pre-project data is weaker than the after­
project data, Belding's savannah sparrow was apparently benefitted by the 1978 muted tidal 
restoration of Inner Bolsa Chica. At any rate, the restoration of muted tidal influence to the 
proposed muted tidal area of Bolsa Chica is intended to mimic the results obtained by the muted 
tidal restoration of Inner Bolsa Chica, invigorating the existing pickleweed and the associated 
salt marsh/aquatic community. 

During the three years of project construction and, thus, before tidal influence could be restored, 
Belding's savannah sparrow would be incrementally and permanently displaced from parts of the 
construction areas of the tidal basin. It is probably that many of these birds will relocate to 
available suboptimal pickleweed habitats. However, in order to increase the likelihood that 
displaced breeding birds have a suitable place to which to relocate, interim water management 
will be conducted in the future muted tidal area. This interim water management will begin the 
first season following final approval for the project, that is Spring of 2002. Impacts from grading 
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activities to existing pickleweed in the full tidal area are expected to begin in late winter of 2003, 
but flooding necessary for hydraulic dredging are not expected to occur until September of 2003. 

Currently, during wet years, the oil company pumps water out of Bolsa Chica to maintain safe 
access to the operating oil wells. The primary goal of interim management of water levels in the 
future muted tidal area is to increase the value of non tidal pickleweed for Belding's savannah 
sparrow by mimicing Inner Bolsa Bay pickleweed habitats, but without actual tidal influence. 
Water level manipulation will be adjusted to create similar patterns of soil saturation and 
pickleweed habitat in the future muted tidal area. In order to control the water level within the 
future muted tidal area during this interim water management period, closure of selected culverts 
to prevent drainage from the cells may be necessary. Water management will consist of 
pumping or draining accumulated rainfall out of some cells if water levels are judged by the 
biologist to be too high. During dry periods, seawater will be pumped into these areas. 

This water management would be conducted by a contractor working at the direction of the 
USFWS project manager and biologist and be continued throughout the construction period. 
Once the construction is complete and the muted tidal area is connected to the tidal basin, the 
regular but muted ebb and flow of the tides will enhance this pickleweed dominated area for 
nesting Belding's savannah sparrow, and pumping would not be necessary. 

The above mentioned vegetation transects within the proposed muted tidal area and Inner Bolsa 
Bay, observed during this interim water management period, along with the censusing of 
Belding's savannah sparrow breeding activity, will be used to help modulate the water 
management action to the best benefit of this species. (Also, inadvertent creation of a mosquito 
production area would be avoided.) An adaptive management approach to interim water 
management is intended and this interim water management may begin as soon as final project 
approvals are obtained, to allow for some habitat improvements before construction must be 
initiated in the full tidal basin. 

SENSITIVE PLANTS 

Coastal woolyheads, Nemacaulis denudata var. denudata, a rare, annual, dune plant, continues to 
survive in a few tens of square feet on Rabbit Island and in remnant dunes next to the Pacific 
Coast Highway and the CDFG loop trail. USFWS surveyed the project area for this plant in 
1997 and again in 2001. Nonnative iceplant now carpets much of Rabbit Island and has already 
excluded woolyheads from those areas which would become intertidal salt marsh after 
completion of the project. Without any action, woolyheads will have been completely eradicated 
from the project area by iceplant encroachment. Therefore, measures to enhance woolyheads 
within the project area should be viewed as enhancement, rather than mitigation. It is intended 
that iceplant will need to be removed from the higher elevations of Rabbit Island to restore 
conditions appropriate for the reseeding of woolyheads. Seed collection from extant plants 
onsite and reintroduction to the sandy areas where iceplant has been removed is the expected 
method. Other methods, such as greenhouse cultivation and seed harvesting, would only be 
considered if necessary. Establishment of woolyheads in a native dune plant community on the 



non-tidal portion of Rabbit Island would enhance conditions for this rare plant. This effort 
would span several years and would be overseen by a qualified botanist. 

COMMITMENTS TO PERFORM 

Those above commitments that apply before and during construction will be implemented by the 
Fish and Wildlife Service,using project funds allocated to construction. When construction is 
nearly complete, the long-term management agency will be identified (USFWS, CDFG, or 
acceptable third party). That entity will assume long-term responsibility for implementation and 
performance pursuant to this plan, particularly flood shoal maintenance and breeding habitats for 
listed species, particularly the least tern, snowy plover, and Belding's savannah sparrow. A 
maintenance endowment (currently amounting to $6.3 million) was established when the project 
began in 1997 and will be primarily used to conduct the flood shoal maintenance dredging. 
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APPENDIX A 

1996 INTERAGENCY AGREEMENT FOR BOLSA CHICA ACQUISITION AND 
RESTORATION 
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AG~ ~0 ES~ISH A PROJECT 
FOR ~S ACQUISI~IOH AND RBS~O~IOH 

AX :rm; BOLSA Cl!ICA LOWLANDS IN ORABGE COmr.rY, C.U.IFORHIA, 
FOR :rBE PURPOSE, AMONG ~, OF 

COMPENSA:IHG FOR MlUliHE HABI~ :t.OSSES IHCUR.R.!!D BY 
PO~Cr DEVEI.OPMEN'.r LANIIFII.I.S KIDIH DE 

HARBOR DIS~ICTS OP DE CI~IES OF 
I.OS ANGELES AND I.ONG BEACl!, CAI.IF'ORHIA 

T.aiS AGREEMENT,-made the day of 1 1996, is entered 
into by the UNITED STATES OF AMERICA, acting by and. through the FISH AND 
WILDLIFE S:ERVICE, UNITED STATES DEPAR.TMEN'r OF 'I'SE INTERIOR ( "P'HS" ) , the 
NATIONAL MARINE FISHERIES SERVICE, NATIONAL OCEANIC AND ATMOSPHERIC 
ADMINISTRATION, UNITED STATES DEPARTMENT OF COMMERCE ("liMPS"), the CORPS OF 
ZNGINEERS 1 DEPARTMENT OF THE ARMY ( "USACE") 1 and the ENVIRONMENTAL PROTEC'!'ION 
AGENCY ("EPA"); :Oy the STATE OF CALIFORNIA ( "State•), acting by and througb. 
the DEPARTMENT OF FISH AND GAME ( "CDFG"), the COASTAL CONSERVANCY 
( "CONSERV.WcY"), the RESOURCES AGENCY ( "RA"), and the STATE LANDS COMMISSION 
("SLC"); and by the CITIES OF LONG BEACH and LOS ANGELES, acting by and 
~hrough their respective BOARDS OF HARBOR COMMISSIONERS (collectively, 
"BOARDS" ) • 

RECITALS 

I. WHEREAS, the BOARDS are empowered by their respective State 
T~delands Grants to foster the orderly and necessary development of the Ports 
o: Los Angeles and Long Beach, consistent with the public trust for 
navigation, commerce, recreation, and fisheries, including the development of 
new land in the Harbor Districts of the Cities of Los Angeles and Long Beach 
by landfill, and these developments contribute significantly to the local, 
regional and national economies by accommodating maritime commerce; and 

I!. WHEREAS, the FWS and the COFG have as their primary mandates 
in this mat~er the conservation, protection, and enhancement of fish ana 
migratory birds and their habitats, including the planning of biological loss 
avoidance, minimization, and compensation; and the NMFS has as its primary 
mandate the conservation, protection, and enhancement of marine fisheries 
resources and their habitats 1 including the planning of bi~logical less 
avoidance, minimization, and compensation; and · 

I!I. WHEREAS, the USACE has as its primary mandate in this matter 
t~e responsibility to ensure adequate and proper mitigation of impacts 
associated with construction of Federally authorized projects, as well as its 
regulatory authority pursuant to the Clean Water Act and Rivers and Harbors 
Ac~, with permit processing procedures including the 404(b)(l) analysis and 
public interest review; and the EPA has as its primary mandate protecting the 
environment, including restoring and maintaining the chemical, physical, and 
biological integrity of the Nation's waters; and 

IV. WHEREAS, the CONSERVANCY has as its primary mandate in this 
matter the protection, acquisition, and restoration of coastal resources, 
planning and implementation of coastal wetland restoration projects, and 
promotion of coastal dependent economic development consistent with the 
California Coastal Act of 1976; and . 

V. WHEREAS, the RA has as its primary mandate in this mc:.i:~ ·:.-: 
th7 coordination and oversight of various de:o:art:nents, boa.::-ds, and commis.-;:~cr:::.; 
=~~a~ed t~ n~t~ral rescu.::-ce managereent, i~c:~ding t~e COFG, C~NSER'l~~CY, and 
C~as~al Commission; and ................ .. 

EXHIBIT NO. 1 
APPLICATION NO. 



VI. WH!REAS, the SLC is vested with all residual jurisdiction 
and authority over tidelands which have been granted to governmental 
subdivisions, is authorized by Public Resources Code S862S(c) to accept money 
~~to its Land Bank Fund for mitigation projects which provide open space, 
habitat for plants and animals, and public access, and holds title to 327.5 
acres of the low-elevation lands between the Huntington Mesa and aolsa Chica 
Mesa, said low-elevation lands being those generally depicted in the figure 
which is an enclosure to Exhibit A of this Agreement (the "Bolsa Chica 
LowlaAds" or the "Lowl&Ads"); and 

VII. WHEREAS, port development landfills and coastal wetland 
restoration are subject to State and Federal environmental evaluation-pursuant 
to, amonq others, the california Environmental Quality Act, National 
Environmental Policy Act, and Coastal Zone Management Act and are subject to 
State regulation pursuant to the CAlifornia Coastal Act, to Federal regulation 
cursuant to the Clean Water Act and the Rivers and Karbers Act, and to State and Federal regulations pursuant to the State and Federal Endangered Species 
Acts {collectively, •ssA•); and 

VIII. WHEREAS, the BOARDS anticipate the need for the construction 
of new landfills that will permanently eliminate marine fish and wildlife 
habitat and o1:her aquatic functions that FWS, NMFS, tJSACE, EPA, RA, and C!:lFG 
recommend be compensated by creation or restoration of equivalent aquatic 
functions and habitat values that would be maintained on a permanent basis; 
and 

IX. WHEREAS, the parties intend that compensation for the 
unavoidable, authorized losses of marine habitat and aquatic functions be 
provided to the extent possible in advance of or concurrently with the losses 
of habitat and functions predicted from harbor landfills; and 

x. WHEREAS, the parties concur that advance planning of 
appropriate compensatory mitigation requires a procedure whereby habitat gains 
and losses are identified, completion of mitiqation is reasonably assured, and 
credits and debits are accounted; and 

XI. WHEREAS, the parties concur that creation or restoration of 
habitat values and aquatic functions within the Harbor Districts to offset 
larqe-scale losses of habitat values and aquatic functions from the landfills 
envisioned in this Aqreement within the Harbor Districts (i.e., onsite 
mitigation) is not feasible in that adequate areas for appropriate mitigation 
do not presently exist within the g-eographical boundaries of the Harbor 
Districts~ and 

XII. WHEREAS, the tJSACE, NMFS, CDFG, EPA, RA, -and FWS are of the 
collective opinion that compensation for unavoidable significant adverse 
impacts upon the marine ecosystem from Harbor District projects should 
emphasize the creation of shallow water, tidally influenced coastal embayment 
h~it7ts to the extent practical, consistent with c~peting ecological 
pr~or~ties as set out below; and 

XIII. WHEREAS, allowing- the BOARDS to provide monies for 
acquisition, restoration, and maintenance of such shallow water, tidally 
influenced coastal embayment habitats in order to effect mitigation for loss 
of such lands in the Harbor Districts due to harbor development would be 
consistent with regulatory mandates for environmental protection and would be 
consistent with State public trust restrictions on the use of Harbor District 
revenues so long as title to the acquired lands and any capital improvements 
thereon is held by the SLC to ensure that the acquired lands are used only for 
fish and wildlife habitat protection in perpetuity; and 

XIV. WHEREAS, the Solsa Chica Lowlands are considered a unique 
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~ubl~c resource because they represent one of the few rema~~ng large wetland 
i:eas in southern Cal~fornia, because portions of the Lowlands provide a 
variety of valuable habitats to a variety of fish and wildlife resources and 
endangered species, and because the potential to increase the Lowlands' val·~e 
to fish and wildlife through restoration and enhancement to a variety of 
habitat types is high; and 

r1. WHEREAS, given these unique resource values, there is a 
compellL~g public interest in maximizing the habitat values and aquatic 
func~ions for a variety of fish and wildlife resources at the Balsa Chica 
Lowlands, including but no~ limited to endangered species; and 

XVI. WHEREAS, the Bolsa Chica Lowland• are an appropriate 
location to offset future, unavoidable habitat loa•aa within the Harbor 
Dist:icts, including allowing offset credit for some creation, restoration, 
and enhancement of habitat types different from those affected by the Harbor 
Dist:ic~s· projects and some deviation from accepted port mitigation 
pract:ices; and 

XVII. WHEREAS, implementation of a compensatory mitigation 
procedure at_the Balsa Chica Lowlands is in the best interests of the people 
of the State in that such mitigation best promotes public trust purposes by 
restoring lands to the character of tide and submerged lands, appropriately 
locating the mitigation in consideration of public trust needs, by addressing 
t~e specific impacts of the Harbor Districts' landfill projects, and by 
e~suring that the Lowlands will only be used for public trust purposes of fish 
a~d wildlife habitat protection in perpetuity; and 

XVIII. WHEREAS, nearly all of the Balsa Chica Lowlands not already 
owned by the SLC are owned by three other entities; and 

XIX. WHEREAS, the Signal Bolsa Corporation, a wholly owned 
subsidiary of the Koll Real Estate Group, Inc., owns approximately 930 acres 
~~ the Balsa Chica Lowlands, making it the largest of the landowners in the 
Lowlands, and has indicated a will·ingness to sell to the SLC, under certain 
te~s and conditions, approximately 880 acres of the property which it owns in 
the Bolsa Chica Lowlands; and 

XX. WHEREAS, should it become possible to acquire a m~n~um of 
approximately 880 acres of the unrestored Bolsa Chica Lowlands from the Signal 
Balsa Corporation, the FWS, CDFG, SLC, EPA, RA, USACE, NMFS, and CONSERVANCY 
c~n~emplate physically altering a portion of the Lowlands acquired from the 
S~q~al Bolsa Corporation to restore fish and wildlife habitat by restoring 
~~dal influence, recontouring portions of the wetland, maintaining the wetland 
as altered, and taking other actions, as generally and conceptually described 
i~ the "Concept Plan for Fish and Wildlife Habitat Restoration at the Bolsa 
Chica Lowlands, Orange County, California" (the "Concept Plan"), attached 
hereto as Exhibit "A" and incorporated herein by this reference; and 

XXI. WHEREAS, public acquisition of lands in the Solsa Chica 
Lowlands which are not presently owned by the SLC would facilitate public 
agency implementation of the concept Plan; and 

~X!I. WHEREAS, none of the par~ies to this Agreement independently 
has the necessary financial resources to acquire the properties in the Bolsa 
Ch~~a Lowlands and to undertake the implementation of the Concept Plan; and 

XXIII. WHEREAS, the parties find that a joint effort which combines 
t~eir financial and other resources and their expertise would assist the 
par~ies in carrying out the acquisition and restoration of the Balsa Chica 
Lowlands and would be mutually advantageous; and 
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XXIV. WHEREAS, the parties have determined that enterinq into this 
Aqreement does not constitute the adoption of, or a commitment to carry out, 
the concept Plan as those terms are used in the California Environmental 
Qualit1 Act, Public Resources Code Section 21000, et seq. {"CEQA"), that 
enterinq into this Aqreement do·aa not constitute a major Federal action. 
siqnificantly affectinq the human environment· as these terms are used in the 
Sational Environmental Policy Act, 42 u.s.c. Section 4321, at seq. ("HEPA"), 
and that completion of CEQA and NEPA compliance are conditions precedent to 
any p~y beinq committed to carry out any obliqaticns aet forth in this 
Aqreement for whicb. such compliance is required; and 

rz::v. WBER.EAS, tb.e CONSERVANCY has the statutory authority 1:o· 
prepare plans, preliminary and final desiqna, environmental documants, and 
permit apPlications, and to undertake other activities necessary to 
implementation of a resource enhancement plan pursuant to Chapter 6 of 
Division 21 of the Public Resources COda and to the terms and conditions of 
this Aqreemant; and 

XXVI. WHEREAS, tne parties b.ave determined that: ( l) SLC is the 
appropriate aqency to hold fee title to any property acquired in the Bolsa 
Chica Lowlands, (2) the CONSERVANCY is the appropriate aqency to take the lead 
in preparinq final plans fer the physical· features identified in the Concept 
Plan, in consultation with the other parties to this Aqreement, (3) the SLC is 
~he appropriate aqency to obtain all necessar; Federal and State permits and 
approvals fer implementinq tb.e Concept Plan and is the appropriate lead State 
aqency fer preparation of CEQA documents for implementinq the Concept Plan, 
(4) the FWS and USACE are the appropriate co-lead Federal aqencies for 
preparation of NEPA documents for tb.e Federal actions that will be required 
for construction of the physical features identified in the Concept Plan, (S) 
the rws is the appropriate agency to oversee construction of the said physical 
features, and (6) the SLC is the appropriate aqency to operate, maintain, 
monitor, and manaqe the completed project and all properties acquired in the 
Bolsa Chica Lowlands; and 

XXVII. WHEREAS, the EPA, NMFS, CDFG, CONSERV'l:\NC'X', RA, and BOARDS 
shall cooperate with the SLC and with the USACE and FWS in processinq 
applications for permits and approvals for implementing the Concept Plan; and 

XXVIII. WHEREAS, the RA and the u.s. Department of the Interior are 
deliberatinq on the development of a Southern California wetlands 
clearinqhcuse which could define a new approach to the restoration of Southern 
California's severely diminished coastal wetlands and could secure mere 
ef!icient and mora certain mitigation for necessary coastal development. 

HOW, ~FORE, in consideration of the mutual promises and other good 
and valuable consideration nereinafter set forth, the parties hereto aqree as 
follows: 

RESCRIP~ION OP TBE BOLSA C!ICA LOWLANQS PROJECT 

SECTION 1. Short Oescriptign of Proieet. 

(a) The Bolsa Chica Lowlands Project (the "Project") shall consist of 
the followinq components: (1} the acquisition by the SLC of as many 
properties in the Bolsa Chica Lowlands as possible, but not less than 
approximately 880 acres (the "Land Acquisition Coapcnent"), (2) the 
expeditious restoration of the wetlands and habitat areas in the Bolsa Chica 
Lowlands which are identified in the concept Plan as the Full Tidal area 
(consisting of approximately 384 qross acres, inclusive of the deqraded, 
un~estored areas within the Inner Bolsa Bay portion of the existing SLC/CD~~ 
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~cological Reserve (the "Ecological Reserve") and ~oasibly includin~ the most 
recently restored cell in the Inner Bolsa ~ay.port~on of t~e Ecolog~cal . 
Reserve) and the Managed ~idal areas (cons~st~ng of approx~ately ~20 gross 
acres), subject to all necessarJ permits and approv~ls and complet~on of 

•
ppropriate environmental analy~is pursu~n~ to Sec~~on 4 below, wh~ch 
estoration shall include plann~ng, ~bta~n~g perm~ta ~d.app~ovals for, 

designing, and constructing the phys1cal features ~d7nt~~~ed ~n.t~e.Concept 
Plan (the "Restoration Features COmponent"}! (3) ~on~tor~g a~~v4t1es to 
dete~ine the condition of the restored hab1tats 1n the Full ~1dal and Managed 
~idal areas on a regular basis and the necessary operation, maintenance and 
~anagement of the Full Tidal and Managed ~idal areas and their associated 
-::hysical features, both during and after construction of those physical···· · 
!eatures (the "Restoration O&H COmponent"), and ( 4) the necessary maintenance 
and management of the·approximately-275 gross acres which are identified in 
the concept Plan as the Future Full ~idal area and of the approximately 120 
gross acres which are identified in the Concept Plan as the Seasonal Ponds 
area (the "MAAageaaa.t COmponent"). The Project does not intend any 
modification of the OUter Bolsa Bay portion of the Ecological Reserve 
currently under full tidal influence or of the Inner Bolsa Bay portion of the 
~cological Reser;e currently under muted tidal influence, except for the 
possible inclusion, as noted above in this subsection, of the most recently 
restored cell in the Restoration Features Component of the Project. 
:u~hermore, restoration of the Future Full Tidal area as identified in the 
c=ncept ?lan is not a part of the ?reject as defined herein. If established, 
and as appropriate, a Southern California wetlands clearinghouse or other 
mechanism could provide future mitigation opportunities for restoration and 
enhancement of that portion of the Bolsa Chica Lowlands which is in the Future 
Eull Tidal area as identified in the Concept Plan. 

(b) In entering into this Agreement, the.parties intend, sabject to 
Section 3 below, to carry out the Project in substantial conformance with the 
Concept Plan, except as future compliance with NEPA, CEQA, ESA, Section 404 
(b)(l) Guidelines of the Federal Clean Water Act, and other applicable laws 

•

ay require otherwise. 

(c) Consistent with the qoals and general description of the Project as 
set forth in the Concept Plan attached as Exhibit A, and subject to such . 
~odifications {if any) of the Restoration Features Component of the Project as 
are determined to be necessary to mitigate its adverse environmental impacts, 
tae OSACE, NMFS, EPA, FWS, and CDFG agree that the Restoration Features and 
~estoration O&M Components of the Project shall provide mitigation, as 
described in Section 14 below, for new landfills to be constructed by the 
30AROS. 

(d) The parties agree that the Project shall provide, in perpetuity, 
fish and wildlife habitats in the Bolsa Chica Lowlands consistent with the 
Concept Plan. Therefore, fee title to any property acquired and to the 
7apital improvements constructed thereon, as well as to all other capital 
~~provements constructed as part of the Project, shall be vested in the SLC 
and held in public trust by the SLC for the purposes of ecological restoration 
~~d preservation, scientific study, open space, and fish and wildlife habitat 
protection. 

TBE LAND ACQUISITION COMPONEN; OF THE PROJECT 

SECTION 2. Lands to be Acquired. 

(a) The parties acknowledge and agree that it will be necessary to 
pu=chase from the Signal Bolsa Corporation a minimum of approximately 880 
acres in the Bolsa Chica Lowlands. The parties further acknowledge and ag:::e·~ 
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that the purchase price for the said 880 acres (mora or less) will have to be 
~aid, in pa~, with monies to be provided by the BOARDS pursuant to Sections 
a(a) and l2(a) below. 

(b) The parties agree that the SLC will endeavor to acqaire title in 
fee to substantially all of the property in the Bolaa Chic& Lowlands not owned 
by the State as of the date of this Agreement, including the property owned by 
the Fieldstone Corporation as of the date of this Aqreement; Provided, 
however, that the first land to be acquired must be a minimum of approximately 
sao acres of the property owned by the Signal Bolsa Corporation. Lands owned 
by persons or entities other than the Signal Bolsa corporation may be acquired 
with Project funds only after construction of the .Restoration. Features- -··· 
c~mponent of the Project (on the approximately 604 gross acres which are 
associated with that eomponent) bas·been completed in accordance with Section 
s below or, if construction has not been completed, then only it, and to the 
extent that, the :rws determines, after consultation with the other State and 
Federal agencies which are parties to this Agreement, that sufficient monies 
would remain available after such property acquisition to complete the 
constr~ction of the Restoration Features Component of the Project. 

(c) The acquisition by the SLC of a minimum of approximately sao acres 
in the Bolsa Chica Lowlands from the Signal Bolsa Corporation shall be subject 
to satisfaction of the conditions precedent and other requirements set forth 
i~ Sec~ion l3(a)(l) below. 

PI.Nl'NING. PERMI'r:I!ING. AND CONSDtrCTIOtf OP m PROJic;r 

SECTION 3. Completion of Planning for the Pro1e£t. 

(a) On behalf of the SLC, RA, CDFG, FWS, NMFS, USACB, and EPA, the 
CONSERVANcY shall be responsible for preparing, or causing to be prepared, a 
mere detailed plan of the Res~oration Features Component of the Project than 
is sa~ forth in the concept Plan, which plan (the "Feasib~l~tr Plan") shall be 
based upon and consistent with the Concept Plan and shall be prepared at the 
level of detail required by the SLC, USACB, and rws for the purposes of the 
~?A/CEQA compliance process for which those aqencies are responsible pursuan~ 
to Sec~ion 4 below; Provided, however, that the CONSERVANCY may not inc~r any 
expenses for, nor commence preparation of, the Feasibility Plan until the SLC 
has received title to a minimum of approximately 880 acres of the property 
owned by the Siqnal Bolsa Corporation in the aolsa Chica Lowlands. The 
CO~SERVANCY shall consult closely with the SLC, ~\, C~FG, FWS, NMFS, USACE, 
and EPA, ·and shall comply with the requirements of Section 13(b) below, in 
conducting any studies required for, and in preparing, the Feasibility Plan. 

(b) Following completion of NEPA/CEQA compliance by the SLC, USACE, and 
FWS pursuant to section 4 below, the CONSERVANcY shall, on behalf of the SLC, 
RA, COFG, FWS, NMFS, trSACB, and EPA, prepare, or cause to be prepared, such 
modifications, if any, in the Feasibility Plan as may be required by the 
results of the NEPA/CEQA process and such preliminary engineering designs and 
drawings as may be required by the SLC, US4CE, and FWS for the purpose of all 
necessary State and Federal regulatory permit applications (collectively, the 
"Final PlaA .. ). The CONSERVANCY shall consult closely with the SLC, RA, CDFG, 
FWS, NMFS, OSACE, and EPA, and shall comply with the requirements of Section 
l3(b) below, when preparing the Final Plan. 

(c) In order to prepare the Feasibility Plan and the Final Plan, 
including any studies or analyses needed therefore, the CONSERVANCY may, at 
its option but subject to the requirements of Section l3(b)(l), contract for 
and utilize the services of consultants rather than utilizing its own 
personnel. 
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(d) The parties acknowledge that the final configuration of the 
Res~oration Features Component of the Project (including, but not limited to, 
the location of the tidal inlet, depths in the Full Tidal Basin, and 
con!iquration of the Garden Grove-Wintersburg Flood Control Channel) will t~ 
determined through the planning, public consultation, environmental review and 
documentation, and permitting processes provided for by this section and 
section 4, which processes will address differences between the Concept and 
Feasibility Plans and the separate wetlands restoration plan which has already 
been approved by the County ot Orange. 

SECTION 4. Lead Agencies for HEPAICEOA Compliance and Permits. - ··· · 

(a) Otiliz:ing tlhe Feasibility Plan prepared by the CONSERVANCY, the SLC 
shall be responsible, in consultation with the FWS and OSACE, for obtaining 
all Federal and State permits and approvals necessary for the implementation 
of the Restoration Features Component of the Project. The SLC shall be the 
lead State agency for compliance with CEQA. The FWS and the OSACE shall be 
co-lead Federal agencies for compliance with NEPA for Federal actions 
associated with implementation of the Restoration Features Component of the 
Project. The stc, FWS, and OSACE agree to prepare, or cause to be prepared, 
and to process joint NEPA and CEQA documents, including any supplemental 
CEQA/NEPA documentation that may be requirea during or after construction of 
the Restoration Features Component of the Project. In carr[ing out these 
responsibilities, the SLC, PWS, and OSACE shall consult closely with the RA, 
CDFG, CONSERVANCY, EPA, and NMFS and shall comply with the requirements of 
Section l3(b) below. 

(b) In preparing the required NEPA/CEQA documents and the required 
permit applications, including any supporting studies and analyses, the stc, 
FWS, and OSACE may each, at its option but subject to the.requirements of 
Sec~ion l3(b)(l), contract for and utilize the services of consultants rather 
than utilizing its own personnel • 

SECTION 5. Construction of the Restoration Features Component of the 
Proiect. 

(a) On behalf of and in consultation with the SLC, RA, COFG, 
CONSERVANCY, NMFS, EPA, and USACE, the FWS shall be responsible for 
performing, or causing the performance of, any sediment sampling, 
archaeological surveys, or other technical studies, or any supplemental NEPA 
doc~mentation, required before or during construction as a condition of any 
approvals or permits for the Project or because of changed circumstances; for 
preparing, or causing the preparation of, final designs and specifications; 
and for constructing, or causing the construction of, the Restoration Features 
Component of the Project. The FWS shall be obligated to construct the 
Restoration Features Component of the Project in substantial conformance with 
the Final Plan and in conformance with any Federal or State permits or 
approvals issued for that component. 

(b) In carrying out the activities required of it by subsection (a) of 
this section, the FWS may, at its option but subject to the requirements of 
Sec~ion l3(b}(l), contract for any necessary services (including, but not 
limited to, construction management), rather than providing the same with its 
own personnel. Such contracts may, at the FWS's option, be with the SLC or 
CONSERVANCY. 

(c) The FWS's obligation to initiate and proceed with construction of 
the Restoration Features Component of the Project is expressly conditioned 
upon completion of all necessary NE?A/CEQA documentation and findings; 
approval of the Final Plan by the FWS, USACE, NMFS, and EPA; the obtaini~g cf 
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all necessary permits and approvals; and compliance with all leqally imposea 
conditions of the permits and approvals. Furthermore, the FWS shall have no 
obligation to initiate construction, or thereafter award any given 
const:uction contract, unless and until it determines, in its sole discreti.:.;;, 
that the monies remaining for the Project at the time are sufficient to 
complete construction or, if applicable, cover the amount of a given contrac~. 
If the FWS determines pursuant to the preceding sentence to not proceed with 
construction or the award of any given contract, then any monies for the 
Project which remain unexpended at that time shall be handled in accordance 
with Section l4(b) below. 

(d) 'the SLC shall grant to the FWS, pursuant to a license or o'bher 
permission to enter upon its property, or pursuant to a short term lease, the 
right to enter upon and occupy the property for the purpose of constructing 
the Restoration Features component of the Project, any such license, other 
permission to enter, or lease being upon mutually agreeable terms and 
conditions as between the SLC and the FWS. 

SECTION 6. P;oieot Sohedyle. All parties hereto shall perform their 
obligations hereunder with all due diligence so as to facilitate progress and 
completion of the Project in substantial conformance with the concept Plan, as 
refined by the Final Plan. All parties desire that the implementation of the 
P:oject shall be undertaken in an expeditious manner, with actual construct~on 
of the Restoration Features Component of the Project anticipated to be 
initiated not later October 1, 1999, and anticipated to be substantially 
completed within three years of the time actual construction is initiated. 

OPEBA;IOH AND KAIGPWfCE or m no.n;c; 

SECTION 7. Prgjeqt Operation, Maintenance and Managemeqt. 

(a) To the extent that monies are available f.rom the Maintenance 
Account pursuant to Section ll(c) below, the SLC shall be responsible for 
effecting the Restoration O&M and Management COmponents of the Project for the 
primary purpose of preserving in perpetuity fish, wildlife, and. wetland 
habitat values and. aquatic functions. The.parties acknowledge and agree that 
the SLC may ente.r into an agreement or agreements with another agency or 
en~ity (including, but not l~ted to, long-term leases of Project lands and 
features) in order to effect the said components of the ~reject. 

(b) If the SLC elects to effect the said components of the Project by 
entering into an agreement or agreements with another agency or entity, it 
must first offer to the CDFG and. FWS the opportunity to enter into such 
agreement or agreements, including a lonq-term lease of Project land.s and 
features. If both the CDFG and the FWS decline to enter into such an 
aqreement or agreements with the SLC, or if mutually satisfactory terms cannot 
be agreed to after good faith negotiations, then the SLC may enter into an 
agreement or agreements with a third party approved by the RA, CDFG, 
CONSERVANCY, FWS, EPA, NHFS, and USACE. 

(c) If the SLC enters into such an agreement with the rws, then the FWS 
hereby covenants that it shall manage all lands acquired for the Project, and 
all physical features associated therewith, as a unit of the National Wildlife 
Refuge System pursuant to Title SO of the Code of Federal Regulations and ~he 
FWS and the CDFG agree to cooperate in their management and maintenance of, 
respectively, the Project and the Ecological Reserve. 
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FUNDING P'OR mE PROJECT 

SECTION 8. Sources of Funding for the Project. 

(a) Each BOARD will provide the sum of $33,375,000, which sum shall 
constitute the entirety of each BOARD's financial obligation under this 
Agreement. Each BOARD will deposit this sum with the SLC in accordance with 
section l2{a) below, less any amount, not to exceed $50,000 for each BOARD, 

·advanced by a BOARD to the SLC for the purpose of defraying the SLC's costs of 
negotiating a contract with the Signal Bolsa corporation for the purchase of 
its property by the SLC. · - · -··· 

(b) The CONSERVANCY will provide a discretionary grant of matching 
funds in the amount of $1,000,000. The said $1,000,000 shall be deposited by 
the CON'SERVANC!l:' in accordance with Section 12 (a) below. 

The parties understand and agree that this grant cannot be used to pay for 
mitigation required for the landfill in the outer harbor areas of the BOARDS' 
Harbor Districts, but rather will be utilized to assure acquisition, to assure 
preparation of the Feasibility Plan andjor the Final Plan, andjor to assure 
restoration of wetlands in the Bolsa Chica Lowlands not included in the Full 
Tidal and Managed Tidal areas as identified in the Concept Plan. 

(c) The parties acknowledge that, as of the date of this Agreement, the 
monies to be provided by the BOARDS and the CONSERVANCY, including future 
interest earnings thereon over time, may not be sufficient to fully fund the 
acquisition of all properties in the Bolsa Cbica Lowlands as well as the other 
three components of the Project, depending upon the results of further 
engineering studies. Therefore, additional sources of funding will be 
actively sought for the Project by the State and Federal agencies which are 
parties to this Agreement in advance of the decision points identified in 
Section ll(a)(l) • 

(d) Nothing in this Agreement shall be construed to prohibit the 
CONSERVANCY, OSACE, the BOARDS, or any other agencies or entities from funding 
restoration of any portion of the Bolsa Chica Lowlands that does not provide 
mitigation for the BOARDS' projects (e.g., the Future Full Tidal area as 
icentified in the Concept Plan). · 

SECTION 9. Management of Monies Received for the P;oject. 

(a) All monies received for the P~oject, except for those obligated anc 
encumbered by a Federal agency in accordance with Section l2(c), shall be 
deposited with the stc and then immediately placed by the StC into the StC's 
Land Bank Fund •. All monies so received, and all interest earnings thereon, 
shall be held by the SLC for the benefit of the parties to this Agreement and 
t~e stc shall administer and disburse all such monies and interest earnings 
only in accordance with the requirements and limitations of this Agreement. 

(b) The parties acknowledge that monies for the Project which are 
deposited in the SLC's Land Sank Fund will be commingled with monies from 
numerous State funds and accounts and managed and invested by the State 
T=easurer. The stc agrees that the stc and the State Treasurer shall manage 
and invest the monies deposited with the SLC for the Project at no cost to the 
parties or to the Project. 
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A~IONS TO !E SOUGH; FROM THE CALIFORNIA COAS;AL COMMISSION 

SECTION 10. Initial Federal consis~2ncv Determination. 

(a) In accordance with the requirements of section 307(c) of the 
zederal Coas~al Zone Management Act (16 u.s.c. Sl456(c)) and of S~part c, 
Part 930, Chapter IX, Title 15 of the Code of Federal Regulations (lS CFR 
SS930.30 et seq.), the rws and/or the OSACE shall prepare and present to the 
California coastal COmmission (the "Coastal Commission") for its consideration 
an ini~ial Federal consistency determination for the Project, which initial 
determination shall be based upon the Concept Plan. COncurrently therewi:th, · 
the BOARDS shall submit to the Coastal Commission for its action such 
amendments to their existing Port Master Plans as they deem necessary in order 
~o obtain Coastal Commission approval of the 454 acres of mitigation credits 
to be granted to the BOARDS pursuant to Sections 14 and 15 of this Agreement. 
The said consistency determination and amendments to the Port Master Plans 
shall be presented to the Ccaetal Commission for consideration at its October, 
1996, meeting unless the Signal Bolsa corporation advises the SLC, rws, and 
30ARDS in writing that it has no objection to the said matters baing presented 
:o the Coastal Commission at its November, 1996, meeting or at its January, 
!.997, meeting. · 

(b) If the Coastal Commission acts to express its disagreement with 
this initial Federal consistency determination or fails to act on it at all 
prier to November 16, 1996, or if the Coastal Commission acts to express its 
agreement with this initial Federal consistency determination prior to 
November 16, 1996, but does not approve the amendments to the BOARDS' Pert 
Master Plans prior to this date, then this Agreement shall automatically 
terminate on November 30, 1996, and no party hereto shall have any further 
obligations hereunder; Provided, however, that if the initial Federal 
consistency determination and the amendments to the BOARDS' Port Master Plans 
are not presented to the coastal Commission until its JanU~J, 1997, meeting, 
~hen the foregoing November 16 and November 30, 1996, dates shall be 
automatically extended to January 11, 1997, and January 25, 1997, 
respectively. 

SECTION 11. subsequent Federal consistency Determination. The parties 
acknowledge that a second Federal consistency determination will need to be 
s~mitted to the coastal commission based ~pon the Final Plan. The rws and/or 
:~e USACE shall be responsible for preparing and submitting this second 
de~ermi~ation to the Coastal Co~~issicn at the appr~priate time. 

D§POSITS MD DlSBU'RS'BMEN';S OF MONtES fOB m PIOill!iC'J: 

SECTION 12. Deposits of Mcnies. 

(a) If the coastal Commission acts to expre~s its agreement with the 
L,itial Federal consistency determination and to approve the accompanying 
L~endments to the Ports' Master Plans by the deadlines set forth in Section 
lO(b) above, and if both BOARDS determine, each in their sole discreticn 
acting in accordance with Section l3(a)(l)(T) below, that the Coastal 
Commission's actions and findings reflect the coastal Commission's approval of 
the use of mitigation credits for the BOARDS' landfills consistent with the 
conditions of this Agreement, then, and only then, the BOARDS and CONSERVANCY 
shall be obligated to deposit with the SLC the sums specified in section S(a) 
and S(b), respectively, within three business days after the date upon which 
the last of the conditions set forth in subparagraphs (A), (B), (C), (E), and 
(z) of, Section lJ(a)(l) below is satisfied. 
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(b) All sources of other non-Federal monies shall, if and when 
received, be deposited with the SLC, unless o~he~~ise agreed by the SLC and 
the enti~y providing the monies. All sources of other non-Federal monies 
decosi~ed with the SLC shall be placed by it in its Land Bank Fund and managed 
by-it in accordance with the requirements of Section 9 above. 

(o) I! any Federal funding is forthcoming, it shall either be deposited 
with and managed by the SLC in accordance with the requirements of section 9 
above or obligated and encumbered by the involved Federal agency for direct 
expenditure by that Federal agency en the Project. 

SECTION 13. Disbursements from the SLC's Land Bank F9nd. Monies 
denosited into the SLC's Land Bank Fund pursuant to this Agreement from all 
sources shall be disbursed and used only as follows: 

{a) Land Acquisition Component of the Project. Subject to the 
requirements of Section l(d), Section 2, and paragraph (1) of this subsection 
(a), the SLC may use monies deposited. in its Land Bank Fund pursuant to this 
Agreement for the acquisition of any lands in the Bolsa Chica Lowlands. 

(l) The SLC may not use any monies from the Land Bank Fund for 
the purchase of all or any portion of the Signal Bolsa Corporation's 
property in the Bolsa Chica Lowlands unless and until: 

(A) The FWS, USACE, NMFS, and EPA have each advised the 
other parties to this Agreement in writing prior to December 16, 
1996, that each of them has determined, in its sole discretion 
after consultation with the other Federal agencies to this 
Agreement, that the acquisition of land from the Signal Solsa 
Corporation in the Bolsa Chica Lowlands should be consummated and 
the planning, environmental review, and regulatory permitting 
processes for the Project commenced in accordance with Sections 3 
and 4 above, 

(B) The RA, CDFG, and CONSERVANCY have each advised the 
other parties to this Agreement in writing prior to December 16, 
1996, that each of them has determined, in its sole discretion 
after consultation with the other State agencies to this 
Agreement, that the acquisition of land from the Signal Bolsa 
Corporation in the Bolsa Chica Lowlands should be consummated and 
the planning, environmental review, and regulatory permitting 
processes for the Pr~ject commenced in accordance with Sections 3 
and 4 above, 

(C) The SLC has advised the other parties to this Agreement 
in writing prior to December 16, 1996, that it is prepared to take 
title to the lands which the Signal Bolsa Corporation is requiring 
be purchased and that the Signal Bolsa Corporation is prepared to 
sell to the SLC a minimum of approximately 880 acres, 

(D) The Coastal Commission has acted to express its 
agreement with the initial Federal consistency determination, to 
approve the amendments to the Por~s' Master Plans, and to adopt 
findings which reflect the Coastal Commission's approval of the 
use of the mitigation credits for the BOARDS' landfills, 
consistent with the conditions of this Agreement, which findings 
and actions must be satis~actory to both BOARDS, each acting in 
its sole discretion, 

(E) Sixty (60) days have elapsed from the date of the 
Coastal Commission's final action on the initial Federal 
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consistency determination and on the amendments to 'the Ports' 
Master Plans, and 

(F) The SLC has received written notifica~ion from each 
BOARD (which notification shall be provided by the sixty-fifth 
day after the Coastal Commission's final action on the initial 
Federal consistency determination and on the amendments to the 
Ports• Master Plans or by the fifth business day after the last of 
the notifications required by subparagraphs (A), (B), and (C) of 
this paraqraph {l) is given, whichever is later) advising that 
each has determined, in its sole discretion, that the Coastal 
Commission's actions are satisfactory to it, that all other-pre­
conditions to the vesting of the mitigation credits have been 
satisfied~r are being waived by it, and that .the SLC should 
proceed to close the transaction. 

(2) If all of the Federal and State agencies do not, prior t9 
December 16, 1996, determine pursuant to paragraphs (l)(A) and 
(l)(B)immediately above to proceed, then this Agreement shall 
automaticall7 terminate on the said date and no party hereto shall have 
any further obligations under this Agreement. 

(b) Restoration Features Ccmponent of the Proie£S. 

(1) If, and only if, title to a minimum of approximately 880 
acres in the Bolsa Chica Lowlands has vested in the SLC and $5 million 
has been transferred into the Maintenance Account in accordance with 
subsection (c) of this section, then all monies remaining in or 
subsequently deposited to the Land Bank Fund pursuant to this Agreement, 
and the interest earnings thereon, shall be available to the SLC, FWS, 
USACE, and the CONSERVANCY to cover the costs incurred by each of them 
in carrying out the activities for which they are responsible pursuant 
to sections 3, 4, and 5 of this Agreement in accordance with the 
followinq: 

(A) It is understood and aqreed that the CONSERvaNCY, SLC, 
USACE, and FWS will obtain the contractual services of planning 
consultants, consulting engineers, construction management firms, 
construction contractors, ana other necessary consultants and 
contractors to accomplish the activities for which each of them is 
responsible. The costs of all such contractual services incurred 
by the CONSERVANCY, SLC, USACE, and FWS shall be paid for out of 
the monies in the SLC's La~d BL~k Fund that are available for the 
Restoration Features Component of the Project. 

(B) With respect to the activities for which the 
CONSERVANCY is responsible pursuant to Section 3, its direct staf: 
costs (including benefits), reasonable overhead costs associated 
with such direct staff costs, costs of materials and supplies, 
costs of liability insurance, and costs of defandinq against any 
litiqation filed against the CONSERVANCY by reason of its actions 
pursuant to Section 3, not to exceed SSOO,OOO unless the other 
State and Federal parties to this Agreement agree to a larger 
amount, shall be paid for out of the monies in the SLC's Land aan~ 
Fund that are available for the Restoration Features Component of 
the Project. 

(C) With respect to the activities for which the SLC, 
USACE, and FWS are responsible pursuant to Sections 4 and 5, each 
of those parties direct sta~f costs (including benefits), 
reasonable overhead costs associated with such direct staff costot 
and costs of materials and supplies shall be paia for out of the 
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monies in the SLC's Land Bank Fund that are available for the 
Restoration Features Component of the Project. 

(D) Expenditures by the SLC, FWS, OSA~, and the 
CONSERVANCY from the SLC's Land Bank Fund for implementation o! 
the Restoration Features Component of the Project shall be made in 
accordance with an annual work proqr~ and budget prepared by each 
agency and agreed to by the other State and Federal parties to 
this Agreement. The SLC, FWS, OSACE, and the CONSERVANCY shall 
provide the other State and Federal parties with quarterly reports 
of their respective expenditures while the Restoration Features 
Component of the Project is beinq implemented, with a fi.n~l - · · 
accounting of expand.i.tures to be made by the SLC, FWS, OSACE, and 
the CONSERVANCY upon completion each of the activities for which 
they are responsible pursuant to Sections 3, 4, and 5 above. 

(E) Unless the Federal and State parties aqree to the 
contrary, all contracts entered into by the SLC, OSACE, FWS, and 
the CONSERVANCY for the purpose of implementing the Restoration 
Features component of the Project using monies deposited to the 
Land Bank Fund shall contain a clause which provides that all work 
under the contract can be suspended by the SLC, OSACE, FWS, or 
CONSERVANCY for a period of 60 days without penalty and a clause 
which provides that the contract is te=minable by the SLC, USACE, 
FWS, or CONSERVANCY on no more than thirty (30) days notice 
without any further obligation other than to pay for non­
cancellable costs incurred by the contractor prior to the date of 
notice to terminate and for services already provided. 

(2) For the purposes of paraqraph (l) of this subsection {b), the 
CONSERVANCY, FWS, or USACE may each enter into an agreement with the SLC 
to specify the details of transferrinq funds from the SLC's Land Bank 
Fund to each of them in a manner that best meets the administrative 
needs of the SLC and the other involved agency • 

(3) One hundred eiqhty days after construction of the Restoration 
Features Component of the Project is completed, any monies remaining in 
the Land Bank Fund for the Project, except for the monies previously 
placed in the Maintenance Account (including any accrued interest 
earnings thereon) and except for monies otherwise encumbered, not to 
exceed S3,000,000, shall be transferred by the SLC to the Maintenance 
Account to become part of the principal in the said account unless all 
of the Federal and State parties to this Agreement agree to an 
alternative disposition of the remaining monies; Provided, however, that 
if any construction or litigation claims have been proffered or are 
reasonably expected to be lodged, then no monies shall be transferred by 
the SLC to the Maintenance Account until the claims have been resolved. 
If the remaining monies exceed S3,000,000, then the amount in excess of 
$3,000,000 shall be available, upon the mutual written agreement of the 
Federal and State parties to this Agreement, for the restoration of the 
Future Full Tidal area described in the Concept Plan. 

(c) Restoration O&M and Management Comnonents of the Proiect. 

(1) If, and only if, title to a minimum of approximately 880 
acres in the Balsa Chica Lowlands has vested in the SLC, then not later 
than ten business days after the vesting of title, $5,000,000 shall be 
placed by the SLC in a separate Maintenance Account within the SLC's 
Land Bank Fund, to be permanently reserved as the principal of the 
Maintenance Account and managed for the production of investment i~·-::or.)~ 
for the purposes of, and in accordance with, this subsection (c). 
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(2) Monies in the Maintenance Account shall be disbursed and u£gd 
only for the expenses associated with the Restoration O&K and Management 
Ccmponents of the Project, as follows: 

(A) Commencing at the end of the first year following the 
creation of the Maintenance Account, and each year thereafter, a 
sufficient portion of the interest earnings from the year shall be 
added to the principal of the Maintenance Account to cover the 
effects o~ any inflation which occurred during the year, as 
measured by the Consumer Price Index. 

(B) From the date on which title to a minimum of· 
approximately 880 acres in the Bolsa Cbica Lowlands has vested in 
the SLC, accrued interest earnings fr011 the Maintenance Account 
which remain after the requirements of subparagraph (A) of this 
paragraph (l) have been met may be used by t;ha SLC, or the agency 
which has entered. into an agreement with the SLC to manage the 
Project, for such operation, maintenance, monitoring, and 
management of the Project's lands and physical features as is 
necessar1 to maintain the Project's habitat values and aquatic 
functions, including removal of any blockage that may occur in the 
ocean inlet. 

(C) Throughout the first, second, third, fifth, an9 tenth 
years following completion of the Restoration Features COmponent 
of the Project, the SLC, or the agency wh~ch has entered into an 
agreement with the SLC to manage the Project, shall carry out 
biological monitoring to document the fish and wildlife values and 
aquatic functions of the Project, with all costa of said 
monitoring to be covered with accrued interest earnings from the 
Maintenance Account. such monitoring shall be carried out in 
accordance with a plan developed by the stc, or the agency which 
has entered into an agreement with the SLC to manage the Project, 
and approved by the NMFS, FWS, EPA, OSAC!, and CDFG and shall 
include success criteria and at least an annual report tor each of 
the years that are monitored which describes the results of each 
year's monitoring. 

(D) The carrying out of the Restoration O&M and MAnagement 
components of the Project (including biological monitoring), and 
expenditures therefor from the Maintenance Account, shall be made 
in accordance with an annual work program and budqet prepared by 
the stc, or the aqency which has entered into an agreement with 
the SLC to manage the Project, and agreed to by the NMFS, ~s, 
EPA, OSACE, and CDFG. The SLC, or other managing agency, shall 
provide NMFS and CDFG with quarterly reports of: (i) its 
expenditures for restoration activities through the quarter in 
which construction of. the Project is completed, (ii) its 
expenditures for operation, maintenance, monitoring, and 
management of the Project through year ten following completion of 
the full tidal basin and ocean inlet portions of the Project, and 
(iii) any withdrawals of the principal in the Maintenance Account, 
made in accordance with paragraph (4) of this subsection (c), 
including the· jus~ification therefor. 

(3) Any accrued interest earnings which are not reinvested or 
withdrawn and expended in accordance with paragraph (2) of this 
subsection (c) shall remain available for future expenditure in 
accordance with the said paragraph (2), unless the State and Federal 
pa_-ties to this Agreement agree to add all or a portion of such excasa 
interest earnings to the principal of the Maintenance Account. 
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(4) Account principal (i.e., the original SS,OOO,OOO and intere~·i: 
earnL~gs added thereto over time) shall be available for expenditure 
only for the purpose of ensuring the preservation of fish, wildlife and 
wetland habitat values and aquatic functions in the event of a natuz·a~ 
disaster or other catastrophic event of a non-recurring nature which 
would otherwise significantly reduce or eliminate such values and 
functions. 

(d) Expenditures of monies made available for the Project shall be 
deemed to be made from the following sources: 

( 1) For the purposes of acquiring the initial 880 acres. (·mo.re or 
less) from the Signal Bolsa COrporation, Sl,OOO,OOO of the purchase 
price shall be deemed to come.from the monies provided by the 
CONSERVANCY in accordance with Section S(b), with the balance coming in 
prorata shares from all other sources of monies available at the time of 
closing. 

(2} For the purposes of reimbursing costs incurred by the 
CONSER~CY, SLC, FWS, and ttSACE in carrying out their respective 
responsibilities pursuant to Sections 3, 4, and 5, reimbursement of such 
costs shall be deemed to come in prorata shares from all sources of 
monies available for activities undertaken pursuant to Sections 3, 4, 
and 5. 

(e) All records, invoices, vouchers, ledgers, correspondence, and other 
written documents of any kind developed during the course of the Project which 
document the expenditure by any party of monies for the Project, whether from 
t:.e Land Bank Fund or otherwise, shall be retained for a period of four (4) 
years following the year in which an expenditure was made and. shall be 
available to the extent provided under applicable law (such as the Public 
Records Act and Federal Freedom of Information Act), for audit by any party to 
this Agreement • 

(f) If this Agreement or a related project results in litigation in 
which any party to this Agreement is challenged, each party shall bear its own 
legal fees and expenses, except as provided in Section l3(b)(l)(B) with 
respect to the CONSERVANCY. 

GRANTING, VESTING, AND USE OF MITIGATION CREDITS . 

SECTION 14. Mitigation Credits Created by Project. 

(a) Implementation of the Restoration Features and Restoration O&M 
Components of the Project are expected to create habitat values and aquatic 
functions, as determined in Exhibit B, sufficient to offset 454 acres of 
landfill in the outer harbor areas of the Harbor Districts. This is based on 
implementation of the concept Plan as described in Exhibit A. The concept 
Plan calls for a new ocean inlet and habitat areas subject to full tidal 
ac~~on in the following approximate propor~ions: not less than SO percent 
be~ow -3 feet Mean Lower Low Water (MLLW), 35 percent between -3 and +2.5 feet 
ML:::;vo, and 15 percent between +2. 5 and +5. 5 feet MLLW. 

(b) Even if it turns out that Dnplementing the Restoration Features and 
Restoration O&M Components of the Project in accordance with the Final Plan as 
developed pursuant to Sections 3 and 4 will not generate sufficient habitat 
values and aquatic functions to create all 454 acres of landfill mitigation 
credit, or even if it turns out that the funding for construction of the 
Restoration Features Component of the Project proves to be insufficient and 
construction is terminated in accordance with Section S(c) above with the 
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result that sufficient habitat values and aquatic functions are net generate~ 
so as to create all 454 acres of landfill mitigation credit, the 454 credits 
shall still remain vested in the BOARDS fer their use in accordance with 
Sec-:.:.on 15. 

(l) If either of these events occurs, the USACE, FWS, NMFS, CDFG, 
EPA, SLC, RA, and CONSERVANCY shall (with geed faith, due diligence, to 
the extent feasible and consistent with CEQA, NEPA, and other applicable 
laws, and to the extent that monies. made available pursuant to this 
Agreement remain available in the StC's Land Bank Fund after funding the 
Project) identify, plan, design, and Lmplement an alternative tidal 
restoration project for the aolsa Chica Lowlands or an appropriate·· tidal 
restoration project or projects at a location or locations other than 
the Bolsa Chica ·Lowlands, but· still within the Southern california 
Bight, in order to generate sufficient additional credits. Prior to the 
expenditure of monies from the Land Bank Fund for this purpose, the 
parties aqree that the lands to be restored at such other location or 
locations will either be acquired by the SLC or be made subject to a 
public trust easement in favor of the State of California, acting by and 
through the SLC. 

(2) Furthermore, if either of these events occurs, the Federal 
and State parties to this Aqreement shall, with good faith and due 
diligence, agree on an allocation'of all or a portion of the princi?al 
then existing in the Maintenance Account for the operation and 
maintenance of any tidal restoration project or projects undertaken at a 
location or locations other than the Bolsa Chica Lowlands, but still 
within the Southern California Bight. 

SECTION 15. Use of Mitigation Credits by the BOARDS. 

(a) If the BOARDS have deposited the sum called for by Section B(a), 
and if title to a minUnwm of approximately sao acres in the Bolsa Chica 
Lowlands has vested in the SLC in accordance with this Agreement, then the 
BOAAOS shall be entitled thereafter-to immediately use up to 454 acres of 
outer harbor landfill mitigation credits to offset impacts of permitted 
projects. Half of said credits are allocated to each of the two BOARDS, and 
neither BOARD shall use more than its allocation of credits without express 
written permission of the ether BOARD. One acre of inner harbor landfills 
(inner and outer harbor areas are shown in Exhibit C) shall be debited from 
t~is account at half the rate of outer bar~or landfills since the inner harbor 
has less habitat value per acre than the outer harbor. Should biological 
surveys indicate that revision of the inner harbor definition shown in Exhibit 
c is warranted, then .the BOARDS, CDFG, NMES, and OSACE may mutually aqree to 
modify Exhibit c accordingly. Each BOARD shall maintain complete recorda and 
produce on demand for the other parties a currant account of credits expended 
and remaining. If either BOARD is prevented from using its credits or has . 
credits in excess of its landfill needs, then such BOARD may sell and transfer 
such credits to the other for the prorated cost of the credits being sold. 

{b) The BOARDS covenant and agree that they will undertake port 
projects which affect fish and wildlife resources only after fee title to a 
minimum of approximately 880 acres in the Solsa Chica Lowlands has been 
acquired by the SLC in accordance with this Agreement. The OSACE, rws, EPA, 
NMFS, and COFG acknowledge and agree that some BOARD projects may involve 
impacts to fish and wildlife resources occurring in advance of compensatory 
mitigation being effected through implementation of the Restoration Features 
Component of the Project, although the OSACE, ~s, EPA, NMFS, and COFG 
anticipate that the BOARDS will use the mitigation credits to. be genera.te(! J::.y 
the aes::.oration Features Component of the ?roject over a. number of yea.rs. Sc.:: 
long as par~ projects involving fills are not in wetlands as defined in 
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:~S/OBS 79/31 and have received the required authorizations, the OSACE, FWS, 
E?A, NMFS, and COFG agree that the BOARDS shall be entitled to use all of the 
mi~igation credi~s identified in subsection (a) of this section when and as 
se~ for~~ in subsection (a) of this section. This paragraph does not prev~~~ 
the ?or~s from carrying out projects which affect fish and wildlife resources 
which have been mitigated by otherwise available mitigation. 

(c) Projects within the Harbor Districts that may be regulated by any 
p~y to this Agreement, and which may require compensatory mitigation of 
marine habitat losses, shall be considered when submitted by the BOARDS •. 
Nothing in this Agreement shall alter or replace the obligation of the FWS, 
OSACE, EPA, NMFS, and CDFG to follow the normal procedures and requirements 
for processing permits for projects proposed by the BOARDS. If a port 
landfill project for which BOARDS are seeking permits has followed said normal 
procedures and is otherwise approvable, the FWS, OSACE, EPA, NMFS, and CDFG 
acknowledge that the biological mitigation credits established by this 
Agreement will constitute acceptable compensatory mitigation, provided a 
positive balance of credits established herein exists. 

(d)· The FWS, USACE, EPA, NMFS, and CDFG (the "Agencies") agree that 
they have had their respective counsel review this Agreement, the applicable 
laws and regulations within their respective jurisdictions, the authorities 
which govern dredge and fill projects in coastal waters, and, as to the Port 
o: Los Angeles (POLA), the "Deep Draft Navigation Project EIR/EIS" and related 
dccumentation. Based on this review and consistent with the above paragraphs, 
the Agencies concur that deposit by the BOARDS of the sums called for by 
Section S(a) and acquisition by the SLC of title to a minimum of approximately 
880 acres in the Bolsa Chica Lowlands in accordance with this Agreement 
satisfy all applicable requirements for the vesting of these credits in, and 
the use of these credits by, the BOARDS in accordance with subsections (a) and 
(b) of this section. All the Agencies concur that the mitigation credits 
which POLA receives will fulfill the requirements for up to 227 acres for 
Phase II of POLA's Pier 400 project, as discussed in the above referenced Deep 

•

Draft Navigation Project EIR/EIS, so long as the coastal Commission and other 
permit agencies issue permits for such Phase II Pier 400 development. The 
Agencies further agree that such permit may not be denied solely on the basis 
that POLA intends to use the mitigation credits received pursuant to this 
Agreement to mitigate the Phase II Pier 400 landfill. 

MISCELLANEOUS PROVISIONS 

SECTION 16. Endangered Species Considerations. All parties agree that 
construction of the Project will be scheduled and completed taking into 
account any State or Federal endangered species which may utilize the Project 
area. Terms and conditions of a Biological Opinion for the Project, prepared 
pursuant to section 7 of the Federal Endangered Species Act (16 u.s.c. Sec. 
1531 et seq.), shall be implemented. 

SECTION l7. Effective Date, Term, and Termination/Withdrawal. 

(a) T~is Agreement shall not take effect unless and until it is 
executed by all ten parties hereto. It shall be dated and take effect as of 
the latest date upon which it is executed as among the signatories hereto. 

(b) This Agreement shall remain in full force and effect until 
automatically terminated pursuant to the terms hereof or by agreement of all 
t~e parties hereto. 

(c) r: any governmental agency, excluding the SOARDS, but including, 

.... 



but not limited to, one of the other parties to this Agreement, any trial 
court (whether or not the trial court's final decision is appealed), or any 
new or existing legislation prevents either or both BOARDS from using the 
c:edits granted by this Agreement in the manner provided by this Agreement 
(including provisions of Section 14), then the affected BOARD shall be 
entitled, upon written notice to the other parties, to withdraw from this 
Agreement and recover its prorata share, less the cost of any non-cancellable 
obligations, of the unexpended balance of monies remaining in the SLC*s Land 
Bank Fund (including the Maintenance Account). such withdrawal will only be 
allowed to occur prior to the award of contracts for the.major construction 
elements (defined as a value of at least $5,000,000) of the Restoration 
Feat~res COmponent of the Project or of any BOARD landfill that would·have 
been mitigated by the Restoration Features and Restoration O&M Components of 
the Project. , 

(1) If only one BOARD withdraws from this Aqreemant, then the 
other BOARD shall have the right to purchase all of the mitigation . 
credits of the withdrawing BOARD by paying directly to the withdrawing 
BOARD, within 45 calendar days of the other BOARD'S withdrawal, an 
amount of money equal to the amount to which the withdrawing BOARD is 
entitled pursuant to paragraph (3) of this subsection (c), in which 
event the monies of the withdrawing BOARD shall remain in the SLC's Land 
Bank Fund to be credited to the remaining BOARD and this Agreement shall 
terminate with respect to the rights and obligations of the withdrawL~g 
BOARD, but shall otherwise continue in full force and effect. However, 
if one BOARD withdraws from this Agreement but the other BOARD does not 
purchase the withdrawing BOARD'S mitigation credits within the 
aforementioned 45 day period, than this Agreement shall automatically 
terminate on the 46th day, unexpended monies deposited with the SLC by 
each BOARD shall be, subject to paragraph (3) of this subsection (c), 
immediately returned by the SLC in an amount proportionate to their 
respective contribution, and neither BOARD shall be allowed any 
mitigation credits. 

(2) If the BOARDS give simultaneous written notices of their 
withdrawal from this Agreement, or if one SOARD has previously withdrawn 
and its mitigation credits have been purchased by the second SOARD which 
thereafter gives written notice of its withdrawal from this Agreement, 
then this Agreement shall automatically terminate 30 days after receipt 
of such notices by the SLC, unexpended monies deposited with the SLC by 
each BOARD (or credited to the second SOARD if it has purchased the 
first BOARD'S mitigation credits) shall be, subject to paragraph (3) of 
this subsection (c), LTmediately :st~=ned by the SLC in an amount 
proportionate to their respective contribution, and neither BOARD shall 
be allowed any mitigation credits. 

(3) In the event a BOARD withdraws from this Agreement pursuant 
to this subsection (c), then the monies to which a BOARD is entitled 
shall be limited to that SOARD'S prorata share of the unexpended balance 
of monies, including interest earnings thereon, which remain as of, and 
fer which no non-cancellable obligations have been incurred as of, the 
date a BOARD'S notice is received by the stc. 

(d) If a so~~o withdraws from this Ag=eement as authorized by 
subsection (c) of this section after acquisition from the Signal Bolsa 
Corporation of the approximately sao acres of the Bolsa Chica Lowlands, and 
if, because of such acquisition, the withdrawing BOARD'S share of the monies 
used for the said acquisition cannot be returned to or reimbursed to that 
SOARD, then the Federal and State parties to this Agreement shall negotiate in 
good faith with the withdrawing BOARD to attempt to reach a mutually 
acceptable means of making the withdrawing BOARD whole, which may include, but 
are not l~ited to, (i) reallocation of mitigation credits, (ii) alternate 
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mi:igation projects, and/or (iii) other forms of consideration. 

SEC~:oN 18. Substantial Confor.nance. The term "in substantial 
conformance", whenever used in this Agreement, shall mean not differing in any 
way t~at results in a reduction in the habitat values and aquatic functions 
L~ticipated from the Project and not in conflict with the requirements of 
s~ate and Federal law. 

SE~!ON 19. Disclaimers. 

(a) By participating in this Agreement, no party waives or yields to 
any other party to the Agreement any regulate~/ authority or duty that is 
necess~J to the proper exercise of that party's discretion or otherwise 
imposed by law. 

(b) Nothing in this Agreement shall be deemed a waiver of the attorney­
client privileges of any party. 

SECT!ON 20. Notices. 

(a} Any communications or notices required by this Agreement shall 
either be mailed by Onited States first class mail, postage prepaid, and 
addressed as follows, or transmitted by facsimile as follows: 

Executive Director 
Pert of Los Angeles 
P.O Box 151 
425 s. Palos Verdes St. 
SL~ Pedro, CA 90733 
Fax: 310-547-4643 

Field S\.lpervisor 
o.s. Fish and Wildlife 
2730 Loker Ave. w. 
Carlsbad, CA 92008 
Fax: 619-431-9624 

District Engineer 

Ser•tice 

o.s. Army Corps of Engineers 
~os Angeles District 
?.0. Box 2711 

911 Wilshire Blvd. 
Los Angeles, CA 90053-2325 
Fa.:<:: 213-452-4214 

Executive Officer 
ca~ifornia Coastal Conservancy 
1330 Broadway 
Oa~land, CA 94612 
:ax: 510-286-0470 

Regional Manager 
Ca~ifornia Department of Fish and Game 
330 Golden Shore, Suite 50 
Long Beach, CA 90802 
Fax: 310-590-5113 

Executive Director 
Port of Long Beach 

P.O. Box 570 
925 Harber Plaza 

Long Beach, CA 90802 
Fax: 310-495-4925 

Regional Director 
National Marine Fisheries Ser7ice 

SOl w. Ocean Blvd, Suite 4200 
Long Beach, Ca 90802 

Fax: 310-980-4018 

Director, Water Management Division 
Attention: We~lands Section 

o.s. Environmental Protection Agency 
75 Hawthorne Street 

San Francisco, CA 94105 
Fax: 415-744-2499 

Secretary for Resources 
California Resources Agency 

1416 Ninth St., Suite 1311 
Sacramento, CA 95814 

Fax: 916-653-8102 

Executive Officer 
California State Lands Commission 

100 Howe Avenue, Suite 100 South 
Sacramento, CA 95825-8202 

Fax: 919-574-1810 

(b) Each party hereto shall be responsible for advising the other 
pa=~ies in writing and in a timely fashion of any changes to the above titles, 
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addresses, and faxoqram telephone numbers, and of any further subseq~e~~ 
changes. Oneil notice of such changes is received, all communications and 
no:ices shall be deemed to have been properly sent if sent to the last ~own 
~~=:e and address or faxogram telephone number for a party. 

SECTION 21. Executed Counterparts. The signature pages of this 
Ag:eement are being executed in counterparts. When all parties have s:.;ned, 
al: executed counterparts taken together shall constitute one and the same 
L~st=ument. The rws shall be reaponsible for receiving and retaining ~· 
origu1ally executed signature pages of each party, for dating the Agreenant as 
of ehe latest date upon which it is executed as amcnq the aiqnatories ~erato,· 
and for providing a copy of the dated and executed Aq:J:aemant to each c~ the 
par:ies. 

~ WI~SS WBEREOP, the parties have entered into this Agreement 
effective as of the date first written above. 

[Two signature pages follow] 
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LOS ANGELES, acting bv and c:~ OF ~te Bo5-d of Harbor commissioners t:::.rough .... "" ...... 

OF LONG BEACH, acting by and . c:~ · s oners through its Soard of Harbor commJ..s J.. 

RESOURCES AGENCY, STATE OF CALIFORNIA 

C~!FORNia DEPT. OF FISH AND GAME 

C~!FORNIA STATE LANDS COMMISS:ON 

CAL:FORNIA COASTAL CONSERVANCY 

Date EXECUTIVE DIRECTOR 

Date EXECUTIVE DIRECTOR 

Date SECRET.A..~Y 

Date DIRECTOR 

Date EXECUTIVE OFFICER 

Date EXECUTIVE OFFICER 
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ARMY CORPS OF ENGINEERS u.s. 

NATIONAL MARINE FISHERIES SERVICE' NOAA 

cr.s. FISH AND WILDLIFE SERVICE 

ENVIRONMENTAL PROTECTION AGEN~ 

Date 

Date 

Date 

Date 

[End of signature paqes] 

Auc. 5, UH, nna1 Actton11n1 

DISTRICT ENGI~ER 

REGIONAL DIRECTOR 

REGIONAL DIRECTOR 

REGIONAL 
ADMINISTRATOR 
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EmiBI'l: A 

CONCEPT PLAN 
FOR FISK AND WILDLIFE BABI~ RES'l:O~IOH 

~ '1'BE BOLSA Cl!ICA LOWIJUmS, 
ORAHGE COO'!r.rY, CAI.IFOUIA 

Bolsa Chica Restoration Goals: 

~he goal of the Concept Plan for the Bolsa Chica Lowlands Project (the 
"Project~) is to provide for the retention of existing fish and wildl~f&·· 
resources and, to the extent desirable and feasible, the enhancement thereof. 
~her, it is intended that the ecosystem resulting from the implementation 
of the plan be naturalistic, biologically diverse, productive, and estuarine 
in nature. That is, it shall be predominantly salt water influenced, but 
L~corporatinq biologically beneficial freshwater influence. In addition, the 
acreage of waters and wetlands in the lowland shall not be diminished. 

Spec~fic Objectives of the Concept Plan: 

The specific objectives of the Concept Plan for the Bolsa Chica Lowlands 
Project are that: 

@ overwintering habitat value for migratory shorebirds, seabirds, and 
waterfowl shall not be diminished and shall be enhanced where feasible. 

@ nesting habitat for .migratory shorebirds and seabircls shall not be 
diminished and shall be expanded where feasible. 

@ habitat value for estuarine fishes shall not be diminished and shall be 
expanded and diversified where feasible. 

@ nesting and foraging conditions for State and Federal endangered species 
shall not be adversely impacted. Also, implementation of the plan shall 
especially contribute to the recovery of these species: light-footed clapper 
rail, california least tern, western snowy plover, and Belding's savannah 
S:?a::::ow. 

@ the mix of habitat types shall include perennial brackish ponds, 
seasonal ponds/salt flats, pickleweed dominated flats, cordgrass dominated 
intertidal zone, unvegetated intertidal mudflat, subtidal seawater volume with 
low residence times. 

@ modifications to the hydraulic regime, necessary to achieving the above 
objec~ives, shall emphasize minimalized requirements for manipulations and 
maintenance, no degradation of existing flood protection levels. 

@ interests of contiguous property owners will be protected. 

@ once completed, maintenance and aanagement of the area shall be to 
maxL~ize native, estuarine fish and wildlife habitat value of the Bolsa Chica 
Lowlands: in perpetuity, to include active removal and exclusion of 
de~=~mental, nonnative biota. 

l @ allowable public uses shall include passive and non-intrusive recreation 
i activities, focused on peripheral areas, interpretive foci, and trails. 

@ total removal of oil extraction activities and their past effects shall 
be conducted in a phased, cost effective, and environmentally sensitive 
manner. 
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@ monitoring and evaluation of the success of biological objectives shnll 
be conducted. 

oescript~on of Concept Plan for the Solsa Chica Lowlands Project; 

No change is contemplated to the full tidal part of the Ecological Reserve 
(i.e., Outer Balsa Bay ) or the muted tidal portion of the Ecological Reserve 
(i.e., Inner Balsa Bay), except for the degraded, unrestored areas within 
Inner Bolsa Bay and except for the possible inclusion in the Full Tidal area 
(see below) of the most recently restored cell in the Inner Bolsa Bay portion 
of the Ecological Reserve. No rerouting of the Garden Grove-Wintersburg Flood 
channel is contemplated although relocating the existing flapqate outl•~ about 
0. S miles upstream is contemplated. An area of about 120 acres in the 
southeasterly corner of the Bolsa Chica Lowlands is also contemplated to be 
left anchanged and is depicted on the enclosed figure as Seasonal Ponds. 

Reestablishing additional areas of full tidal habitat in the Balsa Chica 
Lowlands is considered highly desirable for biological diversity and 
productivity reasons. Bolsa Chica was historically full tidal and had its own 
ocean inlet. Improving tidal influence is widely recognized as the principle 
method of restoring missing components of this coastal wetland ecosystem. 
However, engineering and biological constraints are expected to limit the size 
and location of contemplated tidal restoration. Some of the areas planned for 
full tidal restoration already have existing wetlands values, the loss of 
which will be compensated either through enhancing these values when full 
tidal action is restored (designated Full Tidal areas), or by introducing 
managed tidal waters into other areas of the site (designated Managed Tidal 
areas). 

Preliminary engineering indicates that significant increases in the tidal 
prism (the volume of seawater between the high and low tides) necessary to 
achieve the biological benefits in the lowland cannot be conveyed through the 
existing channels of outer Balsa Chica, through Huntington Harbor and Anaheim 
Bay without damaging tidal flats and incurring erosion and safety problems. 
Tnerefore, an ocean inlet, to reestablish the historic connection to the sea, 
is contemplated. Avoidance of further beach erosion or water quality 
problems, encouragement of human recreational access, retention of public 
sa!ety access, and the public transportation thoroughfare requirements are 
related factors to be considered in contemplating reestablishment of a Balsa 
Chica ocean inlet, with any adverse impacts thereto to be fully mitigated. 

The enclosed figure depicts a contemplated ocean inlet connecting to an area 
shown as Full Tidal (apprcximatel:t 384 g::ss ac=as). Le•ree reinforcements are 
contemplated to be necessary primarily along the inland side of this area, as 
the Ecological Reserve dike and flood channel levees may already be sufficient 
for the purpose. A full tidal range (extreme tides are about +7.5 to -1.5 
feet Mean Lower Low Water, MLLW) would be expected in this entire area. Most 
of this area, but for the upland sand dune area known as Rattlesnake Island, 
already lies between +3 and -3 feat MLLW. Excavation within the contemplated 
Full Tidal area would be the minimum necessary to achieve: an inlet bottom 
depth and subtidal slough (shown as a thin dashed line) about -4 feet MLLW. 
The areas adjacent to this shallow subtidal slough would become intertidal 
mudflats and vegetated saltmarsh, especially cordgrass. Some deposition of 
d=sdge spoil in these areas may be appropriate in order to achieve sufficient 
acreage at tidal elevations suitable for cordgrass (+2.5 to +4 feet MLLW). 
Oil wells, water injection wells, well pads ana access road• would all be 
removed from within the Full Tidal area. 

Two adjacent areas depicted on the enclosed figure as Managed Tidal (about 220 
gross acres) are not contemplated to be physically modified directly but would 
h~ve seawater readmitted to them in an intermittent or very muted ma?ner 
t=:~rough culverts or water control structures through the reinforced levse o;: 
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flood channel levee. Pickleweed dominated saltmarsh and shallow saltponds­
sal~flats are the contemplated habitat types. Existing pickleweed in this 
managed tidal area as well as the tidal and muted tidal portions of the 
Ecological reserve would remain intact and well exceed 200 acres in exten·:: . 
oil well pads and roads could be removed or revegetated upon inactivation of 
the wells in this area. . · 

The remaining area depicted on the enclosed figure is labelled as Future Full 
Tidal (about 275 gross acres). This area includes the highest concentrations 
of active oil wells but much of the lowest elevations in the lowland. It is 
therefore contemplated that upon depletion of the·oil field in 15-20 years and 
removal of the wells and any contamination, it may be feasible to simply . 
breach the di.lc:e and allow a large portion of it to become slough, tidal flats, 
and saltmarsh without-extensive earthwork. such maintenance and management of 
this area is part of the Project (i.e., the Management Component of the 
Project as defined in Section l(a) of the body of the Aqreement). However, 
potential future restoration of this area is not part of the Project and is 
not a basis for the mitigation credits to be granted to the BOARDS. 

Enhancement of suitable nesting areas for Belding's savannah sparrow would be 
achieved in the Managed Tidal areas, while other existinq valuable areas would 
be retained intact in the Seasonal Pond area and in the muted tidal portion 
(i.e., Inner Bolsa Bay) of the Ecological Reserve (except for the possible 
inclusion in the Full Tidal area of the most recently restored cell in the 
Ecological Reserve). Seasonal pond habitats in all areas {not just in the 
seasonal ~onds area depicted on the attached map) would not be less than 150 
acres. Significant enhancement of suitable nesting habitat for the light­
footed clapper rail would be achieved in the cordgrass expansion part of the 
Full Tidal area. Nesting area for the California least tern and western snowy 
plover would be achieved by creation and retention of sparsely vegetated 
sandflat and saltflat areas protected from disturbance or water inundation. 

AU(.. S, l.m, 11Ml ~tftl Page 3 
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!XPLAHA%IOM OP :US PROPOSED BASI~ VALUB TRADEOPP ~IO 

Habitat eval~ations of tos Angeles/tong Beach outer harbor landfills impacts 
and tidal wetland mitigation have been previ~usly completed. Subsequently, 
landfill projects and their mitigation projects have been permitted and 
~nde~aken, in consideration of these habitat evaluations. Specifically, Port 
of tong Beach Pier J landfill is now complete and its mitigation at Anahe~ 
Bay is also complete, incl~ainq the required biological follow-~p monitoring. 
In addition, a portion of the Port of tos Angeles Pier 400 landfill has been 
permitted ana is under const~etion, just as its mitigation at Batiquitoa 
Lagoon is permitted ana under construction. 

The mitigation goal for outer harbor landfills has been and contin~es to be 
•no net loss of in-kind habitat value•. This means that mitigation habitats 
may be a different type than that filled, provided it offsets the habitat 
value for the evaluation species of the filled habitat. Therefore, while the 
mitigation goal requires a value for val~e (1:1) tradeoff, the variable 
habitat benefits of different types of offsetting ~itiqation works can result 
in greater or lass than acre for acre tradeoffs. 

In the case of the Pier J-Anaheim Bay aval~ation and project, restoration of 
tidal flow to non-tidal areas equally offsets the habitat val~es eliminated by 
the Pier J landfill and resulted in an acreage tradeoff ratio of 1.32 acres of 
landfill for each acre of mitigation (inversely, 0.76 acres of mitigation for 
each acre of landfill). Since the o~ter LA/LB Harbor biological baseline 
habitat val~e is considered to be the.same as that estaplishea by the baseline 
studies and the previ®s habitat eval~ations, and since the Anahf!tim Bay 
mitigation project type (tidal restoration near the ocean) is similar to the 
concept type contemplated for Bolsa Chica and its biological benefits have 
been verified through follow-up investigations, the same habitat evaluation 
and t~aaeoff ratio is adopted in this agreement. The complete "Anaheim Bay­
Pier J" habitat eval~ation report is available ~pon request. The habitat 
value of one acre of this type of mitigation is higher than the habitat value 
of an acre of outer harbor water area deeper than 20 feet, so that less than 
or.e acre of mitigation is needed to offset one acre of harbor landfill. That 
is, for each acre of Bolsa Chica restored to full tidal influence near the 
ocean, 1.32 acres of outer harbor landfill shall be considered mitigated. 

~~atic habi:ata of the main channels and interior slips of both Los Angeles 
and Long Beach Harbors (the Inner Harbor) have been documented to be of lower 
fish and bird diversity and abundance than the outer harbor (from the seaward 
edge of Terminal Island to the main breakwaters). Consequently, offsetting an 
ac~e of inner harbor landfill habitat loss has required lass (half) 
compensation than an acre of outer harbor habitats deeper than 20 feet. 

The Concept Plan contemplates about 344 acres of full tidal habitats, which 
would offset the habitat value loss of about 454 acres of outer harbor 
landfill (more inner harbor landfill acres). For example, 1.0 acres of 
restoration offsets 1.32 acres of outer harbor or 2.64 acres of inner harbor. 
Conversely, 1.0 acres of outer harbor landfill cost 0.76 acres of mitigation; 
an inner harbor landfill acre costs about 0.38 mitigation acres. 
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Harbor Landfills 

?or~ of Los Angeles: 

Out:.er harbor . 227 acres 

Port of Long Beach: 

Inner harbor 

outer harbor 

~s 

Auc. s. lN. Final "V"'''"'"' 

60 acres 

197 acres 

484.acres 

Balsa Chica Restored :"•.111 Tidal Habits_!:. 

112 acres 

23 a.cres 

149 acres 

344 acres (mitigated by restoring) 
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CD-115-96 ADOPTED STAFF REPORT AND RECOMMENDATION FOR BOLSA 
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STAFF REPORT AND RECQMMENDATION 

ON CONSISTENCY DETERMINATION 1 u,(Oe 
Consistency Determination 
No. CD-115-96 
Staff: LJS-SF 
File Date: September 12, 1996 
45th Day: October 27, 1996 
60th Day: November 11. 1996 
Commission Meeting: Oct. 8, 1996 

FEDERAL AGENCY: U.S. Fish and Wildlife Service 
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Bolsa Chica Lowland Acquisition and Conceptual Hetland 
Restoration Plan. 
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EXECUTIVE SUMMARY 

The U.S. Fish and Wildlife Service (Service) has submitted a consistency 
determination which outlines an acquisition and conceptual wetland restoration 
project (Project) for the Balsa Chica Lowlands, located inland of Pacific 
Coast Highway on the northern Orange County coastline. The Service proposes 
to participate in an interagency effort (detailed in the Project Agreement 
document) to purchase and restore at least 880 acres of wetland habitat in the 
Balsa Chica Lowlands. The State Lands Commission (SLC) would acquire fee 
title to a minimum of 880 acres of property currently owned by the Koll Real 
Estate Group <KREG). A negotiated interagency Concept Plan for wetland 
restoration (included as a part of the Project Agreement) calls for the 
Service to construct an ocean inlet, restore approximately 384 acres to full 
tidal wetlands supporting intertidal and subtidal habitat, restore 
approximately 220 acres to managed tidal wetlands supporting saltmarsh, 
saltponds, and saltflats, retain approximately 275 acres as an active oil 
production field, and provide public access and recreational opportunities 
where appropriate and consistent with the protection of fish and wildlife 
resources and habitats. 

• 

Acquisition and restoration activities will be funded primarily by the Ports 
of Los Angeles and Long Beach, which will recei~e mitigation credits for 
future landfill construction in their jurisdictions. (The analysis of 
mitigation credits generated by the proposed Project and their use as 
compensation for future port landfills is found in the staff report and 
recommendation on two Port Master Plan Amendaents appearing later on the • 
Commiss-ion's October 8 agenda.) An additional $1 aillion for acquisition will 
be provided by the California State Coastal Conservancy (Conservancy). 
Additional funding to eliminate a potential $16 million shortfall in the 
acquisition and restoration project budget is currently being sought by the 
Federal and State agencies that are signatories to the Project Agreement. 
Should this current shortfall persist, then the Service will determine, in 
accordance with the Project Agreement, that the acquisition and restoration of 
the Koll property.at Balsa Chica will not go forward. In addition, should 
questions regarding the extent and funding for remediation of potential 
environmental contaminants on the site not be adequately resolved, the Service 
will likewise determine that the Project should not go forward. 

The Project plan is conceptual in nature and is the first step in a phased 
federal consistency review process for the U.S. Fish and Wildlife Service•s 
proposed wetland restoration project at the Bolsa Chica Lowlands. The Service 
acknowledges that upon completion of an environmental impact statement/report 
and selection of a final restoration plan, it will submit a more detailed 
consistency determination to the Commission for restoration and construction 
activities at the Balsa Chica lowlands. However, the current submittal does 
contain sufficient information to enable the Commission to determine that this 
phase of the plan is consistent with the applicable policies of the California 
Coastal Management Program (CCMP). 

The proposed Project would significantly restore and enhance wetland habitats 
and fish and wildlife resources within the BOlsa Chica lowlands consistent 
with the wetland protection, marine resources, and environmentally sensitive • 
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habitat policies of the CCMP <Sections 30230. 30231, 30233, and 30240 of the 
Coastal Act). The Project includes construction of an ocean inlet to 
reintroduce seawater to the central portion of the lowlands, an essential 
component for wetland restoration and enhancement activities, and is 
consi~tent with the shoreline structure and development policies of the CCMP 
(Sections 30235, 30251, and 30253 of the Coastal Act). The Project includes a 
commitment to provide public access and recreational opportunities consistent 
with the protection of fish and wildlife resources and habitats, and a 
commitment to protect existing public access and recreational activities at 
Balsa Chica State Beach. The project is therefore consistent with the public 
access and recreation policies of the CCMP (Sections 30210, 30211, 30212, 
30213, 30220, and 30221 of the Coastal Act). 

STAFF SUMMARY AND RECOMMENDATION: 

I. Staff Note. This consistency determination is an integral part of a much 
larger puzzle intended to achieve an overall "solution" to several issues of 
major significance and consequence to the Commission, local government, 
property owners, the public and other public agencies. Among these issues are 
two primary objectives: (1) the long-term protection. restoration, and 
enhancement of habitat resources and values in the lowlands and appropriate 
buffer zones of the Balsa Chica area of Orange County; and (2) the 
identification and provision of effective and legally adequate mitigation 
(i.e .• compensation) measures to enable the industrial and economically vital 
Ports of Los Angeles and Long Beach to expand port facilities through 
appropriate ocean area fill projects to meet future commercial needs of 
California and the Nation - the essence of "environmentally sustainable 
economic development." Although Commission staff is not privy to all the 
details of the historical evolution of the strategy to address the issues and 
achieve these objectives. staff was contacted after considerable worK had been 
done and asKed to participate in a cooperative effort to bring about an 
"overall solution." 

One aspect of the strategy was the preparation and execution of an interagency 
Project Agreement (Agreement) among Key public agencies. The Commission was 
asKed by U.S. Department of Interior officials to become a party to this 
Agreement. Staff rejected this request on the basis that in view of the 
Coastal Commission's Coastal Act responsibilities, it would not be appropriate 
to join in any Agreement that would commit the agency to a particular course 
of action relative to port mitigation requirements and relative to a number of 
major land use issues that the Commission must ultimately address through its 
regulatory and planning procedures and requirements. At the same time, staff 
made clear that an important Coastal Commission objective and responsibility 
is to taKe whatever actions are appropriate to identify and implement 
solutions to complex and significant coastal management issues and problems 
whenever possible. Accordingly. Commission staff recommended the approach 
that includes the preparation of the consistency determination now before the 
Commission as well as the two Port Master Plan amendments and the Coastal 
Conservancy Enhancement Plan appearing later on the agenda. 

An essential part of the strategy designed by the architects of the Agreement 
to achieve an "overall solution" for the Balsa Chica Lowlands involves the 
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transfer of the lowlands to public ownership and the provision of the ways and 
means to ensure the restoration, enhancement, and maintenance of an ecosystem • 
of habitat values in the lowlands that includes wetland restoration. The 
principal means of achieving this goal is through the payment of funds by the 
Ports of Los Angeles and Long Beach into accounts established for acquisition 
and restoration purposes in return for the mitigation credits required by 
public agencies, such as the Commission, as compensation for the loss of 
subtidal and ocean water habitat in the ports due to new fill projects. Staff 
recognizes that the approach envisioned in its recommendations both in this 
consistency determination and the two Port Master Plan amendments represents a 
significant departure from past practice by the Commission in dealing with 
port fill mitigation requirements under the Coastal Act. However, 
longstanding and seemingly intractable problems require creative solutions and 
thinking, especially in the context of contemporary fiscal, legal, and 
economic realities. Toward that end, staff believes the approach recommended 
for adoption by the Commission entails a very real likelihood of achieving a 
"win-win" situation that ensures multiple benefits and that staff reconrnends 
be found to be consistent with Coastal Act policies. 

Nevertheless, the Commission's discretion to find "solutions" is limited by 
the policies of the Coastal Act. An example of a 11 Solution" that does not 
fully implement Coastal Act policies is the establishment of mitigation 
••credits" under the Coastal Act for port fi 11 projects through the payment of 
funds into an account solely for future land acquisition, with no assurance 
that habitat restoration, enhancement, and maintenance will ever occur. 
Because land acquisition does not result in restoration of marine habitat and 
resources, it does not result in mitigation as required under the Coastal • 
Act. Lost living marine resources do not grow in bank accounts. Actual and 
adequate habitat restoration, enhancement, and maintenance must be integral 
parts of any mitigation bank approach for new port fill projects if those 
fills are to be found consistent with Coastal Act policies. In this instance, 
Port funds will be allocated towards land acquisition and restoration 
activity. The "new" approach staff is recommending in this case is to approve 
the use of mitigation credits under circumstances that acknowledge that 
habitat values to compensate for lost marine habitat and resources will not be 
provided prior to or concurrent with the actual construction of port landfill 
projects. 

The approach staff is recommending here, together with its recommendations 
relative to the two Port Master Plan amendments, necessarily includes the 
following essential elements that must be met before any port landfill 
mitigation credits actually become available for purposes of meeting Coastal 
Act requirements and before new port landfill projects relying on these 
mitigation credits can proceed to construction. 

1. The overall mitigation "package" is such that the Commission can be 
certain that the restoration, enhancement, and maintenance of the 
identified habitat values, in terms of type, general location, and extent, 
will actually be provided within a reasonable period of time. Toward that 
end, the following elements were identified by staff as being essential,. 

2. All of the Bolsa Chica Lowlands that are to be restored, enhanced, and 
maintained, and the restoration, enhancement, and maintenance of which is • 
to serve as miti ga ti on for the i denti fi ed new port fi 11 projects, must 
have been conveyed to a public agency ~nd must be in public ownership. 
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3. The Commission must have taken a legal action that gives at least 
conceptual approval (i.e., this consistency determination) to a habitat 
restoration plan for the affected Bolsa Chica Lowlands that identifies, 
generally, the type of habitat values to be provided, where, when, and 
~w. . 

4. Sufficient funds are deposited into an irrevocable account for the 
purpose of ensuring the implementation of the habitat restoration and 
enhancement plan and the appropriate monitoring and maintenance to ensure 
the continuing viability of the habitat values that are identified and 
provided as compensation for lost port habitat values. 

5. Restrictions or safeguards are in place to ensure that the habitat 
values and area that serves as mitigation for port fill projects are not 
subsequently used to provide mitigation for any other project that may 
require mitigation. This is to avoid "double counting" of habitat 
resources for mitigation purposes. 

Finally, the staff has scheduled this consistency determination prior to the 
two Port Master Plan amendments in order to achieve the third element 
described above. Accordingly, if for any reason the Commission defers action 
on this matter or fails to approve it, the two Port Master Plan amendments 
would be postponed for future consideration after the Commission has acted 
upon a restoration plan for the lowlands, the implementation of which is 
directly related to port mitigation credits. 

The plan described in the consistency determination and before the Commission 
today is a conceptual restoration plan and represents the first step in a 
phased process that will culminate in: (1) the selection of a final 
restoration plan, through the preparation of an Environmental Impact 
Statement/Report, for the acquisition and restoration of the Bolsa Chica 
Lowlands; and (2) Coastal Commission action on a consistency determination 
from the Service for the final restoration plan. Notwithstanding the present 
funding shortfall to implement the acquisition and restoration activities, and 
the uncertainty regarding clean-up costs for potential environmental 
contaminants at the site, the conceptual plan now before the Commission 
contains adequate information regarding project objectives and the habitat 
values that will arise from the restoration project. As a result, the 
Commission staff has determined that at this time, the restoration plan would 
be consistent with the resource protection policies of the Coastal Act. 

Finally, the staff reports and recommendations on the two Port Master Plan 
amendments that follow this consistency determination on the October 8 
Commission hearing agenda address the adequacy of the proposed conceptual 
restoration plan as compensatory mitigation for future port landfills. 
Commission action on the amendments is necessary at this time {that is, prior 
to property acquisition using Port funds) in order to assure the Ports that 
the proposed mitigation credit account is consistent with the Coastal Act. 
The staff report and recommendation on the State Coastal Conservancy 
Enhancement Plan for the Bolsa Chica Lowlands that follow this consistency 
determination on the October 8 Commission agenda addresses the same Concept 
Plan for wetland restoration that is contained in the consistency 
determination. Commission action on the Enhancement Plan is necessary for the 
Conservancy to contribute funding to the acquisition effort. 
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II. Proiect Description. The U.S. Fish and Wildlife Service (Service> has 
submitted a consistency determination for a land acquisition and conceptual • 
wetland restoration project <Project) for an 880-acre portion of the Bolsa 
Ch1ca Lowlands, located inland of Pacific Coast Highway on the northern Orange 
County coastline (Exhibits 1-4). The entire 1,300-acre Lowlands is comprised 
of mostly saltmarsh and seasonal ponds. with active oil wells, access roads, 
and associated production facilities located over large portions of the area. 
The 1,300-acre Lowland is currently owned by the Koll Real Estate Group CKREG) 
(930 acres), the State of California (the 306-acre Department of Fish and Game 
Ecological Reserve at Inner Bolsa Bay), the Metropolitan Hater District (25 
acres; this land is proposed to be transferred to the State), and the 
Fieldstone Company (42 acres)(Exhibit 5). 

The proposed Project arises from an Interagency Agreement ("Agreement to 
Establish a Project for Wetlands Acquisition and Restoration at the Bolsa 
Chica Lowlands in Orange County, California, for the Purpose, Among Others, of 
Compensating for Marine Habitat Losses Incurred by Port Development Landfills 
Within the Harbor Districts of the Cities of Los Angeles and Long Beach, 
Ca11fornia11

) signed recently by the U.S. Fish and Wildlife Service, National 
Marine Fisheries Service, Environmental Protection Agency, Army Corps of 
Engineers, California Department of Fish and Game, State Lands Commission, 
State Coastal Conservancy, Resources Agency, Port of Los Angeles, and Port of 
Long Beach (Exhibit 8). 

A. Project Schedule. The Project, as defined in the aforementioned 
Interagency Agreement, calls for: (1) the State Lands Commission (SLC> to 
acquire fee title to a minimum of 880 acres of KREG property in the lowlands; · • 
(2) the Service to implement a wetland restoration project (as detailed in the 
Interagency Agreement's "Concept Plan for Fish and Wildlife Habitat 
Restoration at the Bolsa Chica Lowlands, Orange County, California") on the 
lowlands; and (3) monitoring, maintenance, and management of the restored 
wetland by the SLC or an agency or entity selected by the SLC. 

The consistency determination explains the timeline contained in the 
Interagency Agreement for completion of the KREG property acquisition. The 
Agreement states that: 

••• the four Federal agencies and four State agencies which are parties to 
the Agreement must. each in its sole discretion prior to December 16, 
1996, make a determination as to whether or not the acquisition by the SLC 
of the approximately 880 acres of KREG property should be consummated. If 
all eight parties determi-ne to proceed, and if the Coastal Commission at 
its October 1996 meeting has taken final action concurring in this 
Consistency Determination and approving certain amendments to the Ports' 
Master Plans, then, pursuant to Section 12(a) of the Agreement, each Port 
will be obligated to deposit $33.375 million, and the State Coastal 
Conservancy ("Coastal Conservancy") will be obligated to deposit $1 
million, with the SLC before the end of December 1996. In turn, the 
purchase of the KREG property will be consummated prior to the end of the 
month, with the 454 mitigation credits vesting in the Ports at that time 
for their immediate use in accordance with Section 15 of the Interagency 
Agreement. • 
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If the purchase is consummated, then detailed planning for the Project will be 
commenced by the Coastal Conservancy. Following additional public review of 
the conceptual wetland restoration Project contained in this consistency 
determination. completion of an Environmental Impact Statement/Report. 
adoption of a specific restoration alternative, Coastal Commission action on a 
consistency determination for the final plan, and completion of final design 
of the restoration project, the Service would construct a wetland restoration 
project on approximately 384 acres of the Balsa Chica Lowlands (the 11 Fu11 
Tidal 11 area illustrated in Exhibit 2)~ 

The consistency determination includes a proposed implementation schedule for 
the Project (Exhibit 6): 

If the purchase of the KREG property is consummated at the end of 
December, 1996, then commencing immediately in 1997, and in accordance 
with Sections 3 and 4 of the Interagency Agreement, the Coastal 
Conservancy would refine the Concept Plan for the Project into a more 
detailed Feas1b11ty Plan. Concurrently, the SLC, Service, and Corps of 
Engineers would commence the necessary state and Federal environmental 
review (i.e., CEQA and NEPA) processes for the Project. At the completion 
of the environmental review processes, the Coastal Conservancy would make 
any modifications in the Feasibility Plan required by the results of those 
processes and prepare such preliminary engineering designs as may be 
required for the necessary state and Federal regulatory permit 
applications <collectively, the 11 Final Plan" for the Project). The SLC 
would be responsible, as the owner of the land upon which restoration 
would be undertaken, for obtaining all necessary state and Federal 
regulatory permits for the construction of the Restoration Features 
Component of the Project. 

Section 6 of the Interagency Agreement anticipates that the 
above-described planning. environmental review, public involvement, and 
permitting processes, and the second Federal consistency determination, 
will take approximately two and one half years to complete. Thus, it is 
anticipated that actual construction of the Restoration Features Component 
of the Project will commence not later than October, 1999. Construction 
is then expected to take three years (i.e., be completed in the fall of 
2002). 

The Interagency Agreement states that the SLC will be responsible for the 
long-term operation and management of the Project, but acknowledges that it 
may enter into an agreement with another agency or entity for this purpose. 
The California Department of Fish and Game and the Service have a "first right 
of refusal .. to enter into an agreement to manage the Lowlands on SLC's 
behalf. If the Service enters into such an agreement, then the Project lands 
would be managed as a unit of the National Wildlife Refuge System. If the 
Department of Fish and Game enters into such an agreement. the Project lands 
would be added to the existing Ecological Reserve, which is managed by the 
Department. 

Funding for long-term operation, maintenance and monitoring of the Project is 
assured by the Interagency Agreement through the creation of a $5 million 
Maintenance Account funded by the Ports but managed by the SLC. More specific 
details regarding the monitoring and performance standards required for the 
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restoration project will be generated during the development of the final 
restoration plan, and the Commission will review those details as part of the • 
second consistency determination to be submitted for the final plan. However, 
due to the significant magnitude and complexity of the proposed restoration 
effort at Bolsa Chica, and the provision for release of mitigation credits to 
the Ports prior to the commencement of restoration work, the Commission does 
support the current Project Agreement proposal that requires up-front funding 
by the Ports of an independent account, to be held by the State Lands 
Commission (and managed by the State Lands Commission or another agency or 
entity agreeable to the Project Agreement signatories), for monitoring, 
maintenance, and management of the project. This provision should ensure an 
adequately funded, scientific, and independent evaluation of: (1) the degree 
of success of all facets of the restoration project, and (2) the need for any 
remedial actions to ensure the maintenance in perpetuity of habitat values 
once restoration is deemed complete and successful. 

B. Funding. The Service states in the consistency determination that: 

Funding for the Project .•. will be provided primarily by the Harbor 
Departments of the Cities of Los Angeles and Long Beach ("Ports"). 
Pursuant to Section 14 of the Interagency Agreement, it is the Restoration 
Features Component and Restoration 0 & M Component of the Project (and 
only these two components) which are expected to create habitat values and 
aquatic functions sufficient to offset 454 acres of landfill in the outer 
harbor area of the Ports. Pursuant to Section 15 of the Agreement, the 
Ports will be entitled to use these 454 acres of "mitigation credits" as 
soon as they have deposited their monies with the SLC and title to a • 
minimum of approximately 880 acres in the Bolsa Chica Lowlands has vested 
in the SLC. 

The Project calls for the Ports of Los Angeles and Long Beach to convey a 
total of $66,750,000 to accounts identified in the interagency Project 
Agreement to fund the acquisition of a minimum of 880 acres of lowland 
property owned by the Koll Company, and the proposed restoration project on 
the approximately 384-acre Full Tidal area of the Bolsa Chica Lowlands. 
Approximately 344 acres of the 384-acre Full Tidal area would be restored to 
full tidal influence (comprised of intertidal and subtidal habitat) and it is 
this acreage which is the basis for calculating the 454 acres of port 
mitigation credits (the remaining 40 acres consist of that part of Rabbit 
Island above full tidal influence)(Exh1b1t 7). 

As of September 12, 1996, the firm sources of funding for the Project are as 
follows: 

Ports of Los Angeles and Long Beach 
State Coastal Conservancy 
Interest (estimated) 

TOTAL 

$66,750,000 
1 ,000,000 
6.000.000 

$73,750,000 

The Service reports that interest earnings would accrue due to the fact that 
the Ports and the Coastal Conservancy would be required to deposit their funds 
in December 1996. However. construction is not expected to commence until • 
October 1999 and would take three years to complete. As a result, these 
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funds, less the purchase price for the KREG property, can be invested for a 
period of time. The Service assumed a conservative rate of return of 5.5 
percent (compounded annually) to calculate the interest income. 

As of September 12, 1996, the Service's estimates of Project costs are as 
follows: · 

Purchase price of KREG property 
Planning, env. review. permitting 
Legal fee contingency for Conservancy 
Construction of Restoration Features 
Maintenance Account 

TOTAL 

$25,000,000 
2,200,000 

500,000 
56,700,000 
5.000.000 

$89,400,000 

The current Project costs are based upon the following assumptions or 
requirements: 

1. The purchase price for the KREG property has nQt yet been 
established. The $25 million figure is being used for planning 
purposes. The actual purchase will not exceed the appraised fair 
market value, as determined by the SLC. 

2. The 11 Planning .•. " line item includes the costs of all 
pre-construction planning. environmental compliance, and permitting; 
final engineering design and specifications are included in the 
"Construction" line item. 

3. The litigation contingency is required by the Interagency Agreement. 

4. The construction cost estimate was prepared in April 1995 and 
included three years of inflation with a construction start date in 
summer 1998. With the start date now delayed until fall 1999, a 
fourth year of inflation was added. 

5. The Maintenance Account is required by the Interagency Agreement. 

The Service states in the consistency determination that based on the above 
figures, there exists today a potential funding shortfall for the Project of 
as much as $16 million. This problem is being addressed as follows: 

Project construction costs are being examined to provide more accurate 
Cand hopefully lower) estimates. 

Less expensive alternatives to oil well buyout and abandonement costs are · 
being examined. 

Additional sources of funding are being sought. 

However, the Service states in its consistency determination that: 
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In order to provide reasonable assurances that resoration of the lowlands 
can be accomplished in accordance with the Concept Plan, the Service will • 
require that the estimated costs for for the Project (which estimated 
costs will assume only the acquisition of the KREG property and will 
include $5 million for the Maintenance Account, and, if applicable, the 
cost of insurance for contaminants clean-up and the cost of contaminants 
clean-up to standards more stringent than the remediation standards agreed 
to by third parties) not significantly exceed the funding which is 
committed for the Project and which is reasonably likely to become 
available for the Project as of the date that the determination required 
by Section 13Ca)(l)(A) of the Interagency Agreement must be made. If this 
condition cannot be met, then the Service will determine, in accordance 
with Section 13(a)(l)(A) of the Interagency Agreement, that the 
acquisition of the KREG property should not go forward. This would cause 
the Interagency Agreement to be terminated, in which event the Project 
would not go forward, the Ports would not receive any mitigation credits, 
and funds would be returned to the submitting party. · 

C. Environmental contaminants. In addition to the funding shortfall for 
Project acquisition and restoration, the issue of environmental contaminants 
is also unresolved at the present time. The Service reports that the Bolsa 
Chica Lowlands lie within the Huntington Beach Oil Field and that the 880 
acres proposed to be acquired from KREG are subject to two oil and gas leases, 
the present operator of which is CalResources. The lowlands have been an 
operating oil field for over 50 years and some soil and water contamination by 
petroleum hydrocarbons and perhaps by other kinds of chemicals is to be 
expected. Remediation of documented contamination has been undertaken by • 
CalResources. However, the knowledge of the existing nature and extent of 
contamination throughout the Project site is not complete. A contaminants 
survey on the site is presently underway (funded by the Service, the Coastal 
Conservancy, the National Fish and Wildlife Foundation, KREG, and 
Ca1Resources) and is scheduled for completion in mid-October 1996. 

The consistency determination states that in order to provide reasonable 
assurances that restoration of the lowlands can be accomplished in accordance 
with the Concept Plan contained in the Interagency Agreement, the Service will 
require either that: 

1. No significant contamination be found to exist based upon the results 
of the currently on-going contaminants survey being performed by 
Tetra Tech, or 

2. KREG, CalResources, or operators prior to CalResources, or some 
combination thereof, have entered into a legally binding agreement 
with the SLC by which one or more of them agree to be responsible for 
the remediation of all contaminants, known or unknown as of this 
point in time, with the standards for remediation to be those 
required by any applicable regulatory authorities or, in the absence 
thereof, as may otherwise be agreed upon, or 

3. KREG, CalResources, or operators prior to CalResources, or some 
combination thereof, have entered into a legally binding agreement 
with the SLC by which one or more of them agree to be responsible for • 
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the remediation of all known contaminants (based upon the results of 
the currently ongoing contaminants survey), with the standards for 
remediation to be those required by any applicable regulatory 
authorities or, in the absence thereof, as may otherwise be agreed 
upon, and the SLC, as the buyer, has been able to obtain an insurance 
policy covering the future remediation of presently unknown 
contaminants, should such ever be encountered, the costs of such 
insurance to be a Project cost .•.. 

The consistency determination additionally states that: 

If at least one of these three conditions cannot be met, then the Service 
will determine, in accordance with Section 13(a)(l)(A) of the Interagency 
Agreement, that the acquisition of the KREG property should not go 
forward. This would cause the Interagency Agreement to be automatically 
terminated, in which event the Project would not go forward, the Ports 
would not receive any mitigation credits, and funds would be returned to 
the submitting party. Furthermore, if the remediation standards to which 
KREG, Ca1Resources, or operators prior to CalResources, or some 
combination thereof, are subject or to which they have otherwise agreed 
are not as stringent as are required for the purposes of the wetlands 
restoration to be effected by the Project, then the Service will require 
that the estimted cost of the increment of clean-up above and beyond the 
agreed upon remediation standards be included as a Project cost when 
reaching the [go/no-go] decision required by the [Interagency Agreement]. 

D. Restoration Plan. This consistency determination covers only the 
acquisition of lowland properties and the conceptual restoration plan, and 
does not propose a final restoration plan or any construction or restoration 
work at Balsa Chica at this time. The Service is submitting the conceptual 
Project plan for Commission review at this time in order to provide the 
Commission and other interested parties a description of the Service's 
restoration objectives at Balsa Chica, and to provide evidence that the 
property acquisition and wetland restoration plan justifies the provision of 
landfill mitigation credits to the Ports of Los Angeles and Long Beach Cas 
described in the Project Agreement). 

The consistency determination states that: 

The goal of the Balsa Chica restoration plan is to provide for the 
retention of existing fish and wildlife resources. and as much as 
desirable and feasible. the enhancement thereof. Further. it is intended 
that the ecosystem resulting from the implementation of the plan be 
naturalistic, biologically diverse, productive, and estuarine in nature. 
That is. it shall be predominately salt water influenced but incorporating 
biologically beneficial freshwater influence. In addition, the acreage of 
waters and wetlands in the lowlands shall not be diminished. 

The specific objectives of the conceptual Balsa Chica restoration plan are 
that: 

1. Overwintering habitat value for migratory shorebirds, seabirds, and 
waterfowl shall not be diminished and shall be enhanced where 
feasible. 
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2. Nesting habitat for migratory shorebirds and seabirds shall not be 
diminished and shall be expanded where feasible. 

3. Habitat value for estuarine fishes shall not be diminished and shall 
be expanded and diversified where feasible. 

4. Nesting and foraging conditions for State and Federal endangered 
species shall not be adversely impacted. Also, implementation of the 
plan shall especially contribute to the recovery of these species: 
light-footed clapper rail, California least tern, western snowy 
plover, and Belding's savannah sparrow. 

5. The mix of habitat types shall include perennial brackish ponds, 
seasonal ponds/salt flats, pickleweed dominated flats, cordgrass 
dominated intertidal zone, unvegetated intertidal mudflat, and 
subtidal seawater volume with low residence times. 

6. Modifications to the hydraulic regime, necessary to achieving the 
above objectives, shall emphasize minimalized requirements for 
manipulations and maintenance, and no degradation of existing flood 
protection levels. 

7. The interests of contiguous property owners will be protected. 

8. Once completed, maintenance and management of the area shall be to 
maximize native, estuarine fish and wildlife habitat value of the 
Bolsa Chica lowland, in perpetuity, to include active removal and 
exclusion of detrimental, nonnative biota. 

9. Allowable public uses shall include passive and non-intrusive 
recreation activities, focused on peripheral areas. interpretive 
foci, and trails. 

10. Total removal of oil extraction activities and their past effects 
shall be conducted in a phased, cost effective, and environmentally 
sensitive manner. 

11. Monitoring and evaluation of the success of biological objectives 
shall be conducted. 

The conceptual restoration plan is illustrated in Exhibits 2 and 3. No 
changes to the full tidal part of Outer Bolsa Chica Bay or the muted tidal 
part of Inner Bolsa Chica Bay (the State Ecological Reserve) are contemplated 
due to the existing and highly valued biological resources found in these 
areas (located outside the properties proposed for purchase by the Service). 
Similarly, an approximately 120-acre area in the southeastern corner of the 
lowlands designated as seasonal ponds will remain unchanged due to existing 
habitat values. 

The conceptual plan proposes to reestablish full tidal circulation to a 
significant portion of the Bolsa Chica Lowlands in order to increase 
biological diversity and productivity. The consistency determination states 
that: 

• 

• 

• 
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Bolsa Chica was historically full tidal and had its own ocean inlet. 
Improving tidal influence is widely recognized as the principle method of 
restoring missing components of this coastal wetland ecosystem. However. 
engineering and biological constraints are expected to limit the size and 
location of contemplated tidal restoration. Some of the areas planned for 
full tidal restoration have some existing wetland values, the loss of 
which will be compensated either through enhancing these values when full 
tidal action is restored (designated Full Tidal areas), or by introducing 
managed tidal waters into other areas of the site (designated Managed 
Tidal areas). 

The conceptual plan includes the construction of an ocean inlet at the 
southern end of the lowlands. The Service states that: 

Preliminary engineering indicates that significant increases in the tidal 
prism (the volume of seawater between the high and low tides) necessary to 
achieve the biological benefits in the lowland cannot be conveyed through 
the existing channels of outer Bolsa Chica. through Huntington Harbour and 
Anaheim Bay without damaging tidal flats and incurring erosion and safety 
problems. Therefore, an ocean inlet, to reestablish the historic 
connection to the sea. is contemplated, albeit in a different location 
from the historic location. At Bolsa Chica State Beach, further beach 
erosion or water quality problems will be avoided and human recreational 
access, public safety access. and the public transportation thoroughfare 
requirements will be fully protected. Bank protection measures, such as 
rip rap. may be necessary in places. 

The consistency determination contains a description of the proposed 
modifications to and the habitat types to be restored within the Bolsa Chica 
Lowlands: 

The enclosed figure [Exhibits 2 and 3 of the staff report) depicts a 
contemplated ocean inlet connecting to an area shown as Full Tidal 
(approximately 384 gross acres). Levee reinforcements are contemplated to 
be necessary primarily along the inland side of this area, as the 
Ecological Reserve dike and flood channel levees may already may be 
sufficient for the purpose. A full tidal range (extreme tides are about 
+7.5 to -1.5 feet Mean Lower Low Hater, MLLH) would be expected in this 
entire area. Most of this area, but for the upland sand dune area known 
as Rabbit Island, already lies between +3 and -3 feet MLLH. Excavation 
within the contemplated Full Tidal area would be the minimum necessary 
[approximately 1.7 million cubic yards] to achieve an inlet bottom depth 
and subtidal slough about -4 feet MLLW. (That is, at extreme low tide 
this subtidal area could be waded across.) The areas adjacent to this 
shallow subtidal slough would become intertidal mudflats and vegetated 
saltmarsh, especially cordgrass. Some deposition of dredge spoil in these 
areas may be appropriate in order to achieve sufficient acreage at tidal 
elevations suitable for cordgrass (+2.5 to +4 feet MLLH), essential 
habitat for the endangered light-footed clapper rail. Oil wells, water 
injection wells, well pads and access roads would all be removed from 
within the Full Tidal area • 
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Two adjacent areas depicted on the enclosed figure [Exhibits 2 and 3 of 
the staff report] as Managed Tidal (about 220 acres) are not contemplated • 
to be physically modified directly but would have seawater readmitted to 
them in an intermittent or very muted manner through culverts or water 
control structures through the reinforced levee or flood channel levee. 
Pickleweed dominated saltmarsh and shallow saltponds-saltflats are the 
contemplated habitat types. Existing pickleweed in this managed tidal 
area as well as the tidal and muted tidal portions of the Ecological 
Reserve would remain intact and will exceed 200 acres in extent. Oil well 
pads and roads could be removed or revegetated upon inactivation of the 
wells in this area. 

The remaining area depicted on the enclosed figure [Exhibits 2 and 3 in 
the staff report] is designated as Future Full Tidal (about 275 gross 
acres). This area includes the highest concentrations of active oil wells 
but much of the lowest elevations in the lowland. It is therefore 
contemplated that upon depletion of the oil field in 15-20 years and 
removal of the wells and any contamination, it may be feasible to simply 
breach the dike and allow a large portion of it to become slough, tidal 
flats, and saltmarsh without extensive earthwork. Maintenance and 
management of this area is part of the Management Component of the 
Project. However, potential future restoration of this area is not part 
of the Project and is not a basis for the mitigation credits to be granted 
to the Ports. 

Enhancement of suitable nesting areas for Belding's savannah sparrow would 
be achieved in the Managed Tidal areas, while other existing valuable • 
areas are retained intact in the Muted Tidal and Seasonal Pond areas. 
Seasonal pond habitats in all areas would not be less than 120 acres. 
Significant enhancement of suitable nesting habitat for the light-footed 
clapper rail would be achieved in the cordgrass expansion part of the Full 
Tidal area. Nesting area for the California least tern and western snowy 
plover would be achieved by creation and retention of sparsely vegetated 
sandflat and mudflat areas protected from disturbance or water inundation. 

No rerouting of the Garden Grove-Hintersburg Flood Control Channel has 
been contemplated although relocating the existing flapgate outlet about 
0.5 miles upstream may be considered [this would assist in the delivery of 
tidal waters into the proposed "managed tidal" area located north of the 
flood control channel]. The rerouting of this flood channel is generally 
viewed as providing little biological benefit to the restored wetland. On 
the other hand it may convey contamination and trash from urban runoff 
into the restored tidal wetland and into the nearshore zone where surfers 
and beach users are expected to be present. Nevertheless, during the 
preparation of the EIR/S, it will be considered for its public safety 
benefits 

Preliminary engineering also indicates that a barrier to groundwater 
encroachment into the existing houses along the easterly edge of the 
lowland may be necessary. Further studies of this potential problem are 
expected to resolve the need for such a barrier, as well as the location 
and type of barrier that would need to be constructed. • 
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III. Status of Local Coastal Program. The standard of review for federal 
consistency determinations is the policies of Chapter 3 of the Coastal Act, 
and not the Local Coastal Program (LCP) of the affected area. If the LCP has 
been certified by the Commission and incorporated into the CCMP, it can 
provide guidance in applying Chapter 3 policies in light of local 
circumstances. If the LCP has not been incorporated into the CCMP, it cannot 
be used to guide the Commission•s decision, but it can be used as background 
information. The Balsa Chica LCP has been certified by the Commission but not 
incorporated into the CCMP. 

IV. Federal Agency's Consistency Determination. The U.S. Fish and Wildlife 
Service has determined the project to be consistent to the maximum extent 

·practicable with the California Coastal Management Program. 

V. Staff Recommendation: 

The staff recommends that the Commission adopt the following resolution: 

A. Concurrence. 

The Commission hereby concurs with the consistency determination made by 
the U.S. Fish and Wildlife Service for the proposed acquisition and 
conceptual wetland restoration project for the Balsa Chica Lowlands, 
finding that the project is consistent to the maximum extent practicable 
with the California Coastal Management Program. 

VI. Findings and Declarations: 

The Commission finds and declares as follows: 

A. Environmentally Sensitive Habitats and Resources. The proposed conceptual 
plan includes provisions for restoration and enhancement of wetland 
resources. The Coastal Act provides: 

Section 30230. 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. 

Section 30231. 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 water flow, encouraging 
waste water reclamation, maintaining natural vegetation buffer areas that 
protect riparian habitats, and minimizing alteration of natural streams . 



CD-115-96 (U.S. Fish and H1ldlife Service) 
Page 16 

Section 30233. 

i 

' 

(a) The diking, filling, or dredging of open coastal waters, • 
wetlands, estuaries, and lakes shall be permitted in accordance with 
other applicable provisions of this division, where there is no 
feasible less environmentally damaging alternative, and where 
feasible mitigation measures have been provided to minimize adverse 
environmental effects, and shall be limited to the following: 

(7) Restoration purposes. 

(b) Dredging and spoils disposal shall be planned and carried out to 
avoid significant disruption to marine and wildlife habitats and 
water circulation. Dredge spoils suitable for beach replenishment 
should be transported for such purposes to appropriate beaches or 
into suitable long shore current systems. 

(c) In addition to the other provisions of this section, diking, 
filling, or dredging in existing estuaries and·w~tlands shall 
maintain or enhance the functional capacity of the wetland or 
estuary. Any alteration of coastal wetlands identified by the 
Department of Fish and Game, including, but not limited to, the 19 
coastal wetlands identified in its report entitled, 11Acquisit1on 
Priorities for the Coastal Hetlands of California .. , shall be limited 
to very minor incidental public facilities, restorative measures, 
nature study, commercial fishing facilities in Bodega Bay, and 
development in already developed parts of south San Diego Bay, if • 
otherwise in accordance with this division. 

Section 30240. 
(a) Environmentally sensitive habitat areas shall be protected 
against any significant disruption of habitat values, and only uses 
dependent on those resources shall be allowed within those areas. 

(b) 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. 

The concern that the Commission has over the protection of wetland resources 
is in part based on the ecological importance of this habitat type. Hetlands 
provide highly diverse and productive habitat to a wide variety of plants and 
animals. The wetlands of the Bolsa Chica lowland are important resources to 
the state and the nation, and comprise one of the largest remaining coastal 
wetland complexes in southern California. The lowland complex is comprised of 
a mix of habitat types as illustrated in Exhibit 4: pickleweed, brackish 
marsh, salt grass, cord grass, open water/channel non-tidal, open water/bay, 
open water/flat unvegetated, and uplands._ The biological health and 
productivity of those habitat types varies widely across the lowlands from 
poor to excellent, with most of the area in need of significant restoration 
and enhancement. • 
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The Service notes that although the 1,300-acre lowland area is significantly 
diminished from its historic size and value, sections of the lowland still 
possess high biological value, despite the presence of oil extraction 
activities within the lowland. Due in part to its large size, the potential 
for ecosystem enhancement. and its regional significance, the Service believes 
that stemming further habitat loss and restoring and enhancing fish and 
wildlife habitats at Bolsa Chica is both highly feasible and desirable. 

The consistency determination includes a summary description of wetland values 
present at Balsa Chica: 

Although badly abused when compared to its condition of a century ago, the 
Bolsa Chica wetland complex is not 11 dying" and some parts of it continue 
to have superb biological value. (Part of the Bolsa Chica Ecological 
Reserve, Inner Balsa, should be considered as a magnificently successful 
biological enhancement project, having been restored to muted tidal 
influence in 1978 after many decades of being diked off from the sea's 
influence.) 

The biological values of the tidally influenced parts of the State's 
Ecological Reserve, especially fish and birds are well known and 
recognized, in part because of the high visibility provided by public 
access opportunities. Outer Bolsa is particularly reknowned for the 
diversity and numbers of shorebirds utilizing its tidal mudflats, whereas 
Inner Bolsa is especially valuable for providing suitable conditions for 
thousands of breeding seabirds, as well as the food supply for a high 
diversity of fish eating birds. (The muted tidal waters of Inner Bolsa 
sustain a relatively low diversity of fishes but some of them are 
extremely abundant, at times.) 

The seasonal ponds and wetlands of the privately owned parts of the Bolsa 
Chica lowland are less visible and not publicly accessible, but some 
documentation of biological values indicates particular areas have 
particular value. For example, the State listed endangered Belding's 
savannah sparrow nests in some pickleweed areas but not others <FWS 
1989). Similarly, the Federally listed threatened western snowy plover 
nests and rears young in some of the salt flats and around some of the 
ponds of the Bolsa Chica lowland. Some non-tidal areas of Bolsa Chica are 
heavily used by shorebirds and waterfowl, especially during the migratory 
season and when high tide levels inundate the tidal mudflats of outer 
Bolsa Chica (Guthrie et al. 1993, FHS 1982). 

The Commission recognizes that the Service's conceptual wetland restoration 
plan (Project) submitted for consistency review is the first step in a phased 
review of the proposed restoration of the Bolsa Chica lowlands. The Service 
acknowledges that further consistency review by the Commission will be 
necessary after a detailed, final restoration plan is selected upon completion 
of an Environmental Impact Statement/Report. Therefore, the Commission is 
only evaluating whether the submitted Project plan is consistent with the 
applicable Chapter 3 policies of the Coastal Act, and is not making any final 
determination on restoration plans or activities at the Bolsa Chica lowlands . 
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Several of the restoration activities proposed in the Project plan (described 
in Section II of this staff report) would constitute filling, dredging, and • 
diking of wetlands, and the Commission must evaluate these proposed activities 
using the three tests of Section 30233 of the Coastal Act. The first test 
requires that the Commission find that the proposed activities are an 
allowable use. Section 30233(a)(7) describes projects that are for 
restoration purposes as an allowable use. The Service states that the purpose 
of the proposed Project is to restore and enhance the wetlands of the Balsa 
Chica lowlands in order to protect fish and wildlife resources and habitat, 
and that the biological diversity and value of the restored wetland complex 
will be significantly improved over present conditions. Therefore, the 
Commission finds that the dredging, diking, and filling proposed in the 
Project plan are for restoration purposes, and thus are an allowable use 
pursuant to Section 30233(a)(7). 

The second and third tests require the Commission to find that the proposed 
Project is the least damaging feasible alternative and includes feasible 
mitigation, respectively. In order to assess the Project plan's consistency 
with these tests, the Commission will use policies of Section 30230, 30231, 
30233(c), and 30240 to determine if the Project, at a minimum, maintains the 
biological productivity and functional capacity of the habitat. The 
Commission must then consider whether the Project will result in any adverse 
effects on the environment and whether those effects can be avoided by project 
alternatives and/or mitigation. 

The Commission finds that the Project plan will lead to the enhancement and 
restoration of functional capacity and biological productivity of the 
lowlands, and the phased abandonment and removal of oil extraction activities • 
and equipment. Implementation of the Project will convert an area that has 
been diked off and isolated from tidal waters into a contiguous complex of 
subtidal, intertidal, and salt marsh/flat/pond habitats. The return of· tidal 
influences to both the proposed "Full Tidal" and "Managed Tidal" areas <at 
differing degrees) will in turn greatly improve the diversity and productivity 
of plant and animal species using these areas. In addition, the Project plan 
calls for the retention of seasonal ponds at the southeast corner of the 
lowlands and the protection of those species dependent on this habitat type. 
As noted in the Project plan, some of the areas planned for full tidal 
restoration possess some existing wetland values. and as a result, any losses 
will be fully compensated either through enhancing these values when full 
tidal action is restored, or by introducing managed tidal waters into other 
areas of the lowlands. The Commission concurs with the Service's finding that 
the Project plan will enhance species diversity and use of the lowlands by 
wetland-dependent species, and thus enhance the biological productivity of the 
area. 

The expected improvements to species diversity and utilization indicate that 
the Project will also enhance the functional capacity of the Bolsa Chica 
lowlands. However, to fully determine if the functional capacity will be 
enhanced, the Commission must evaluate the wetland's ability to be self­
sustaining. The Service proposes to reintroduce tidal waters to the central 
portion of the lowlands (the proposed "Full Tidal .. area> by constructing an 
ocean inlet at the southern end of the lowlands. In addition. tidal waters 
w111 be readmitted through culverts or water control structures to areas • 
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designated "Managed Tidal. 11 By manipulating the current hydrologic regime. 
modifying portions of the lowland topography. and replanting wetland 
vegetation in order to mimic a more natural. tidally-influenced coastal 
wetland, the Balsa Chica lowlands should become self-sustaining. The Project 
plan does not call for the rerouting of the Garden Grove-Wintersburg Flood 
Control Channel. which could generate significant changes to the hydrology of 
the Balsa Chica Lowlands. However. the Project plan does state that due to 
potential public safety and flood control concerns. this issue will be 
addressed during the preparation of the EIS/R and the final restoration plan. 
Lastly, because of the complexity of wetland restoration. the Project plan 
includes provisions for monitoring, maintenance, and remediation activities in 
order to ensure that the restoration project a.chieves its objectives. 

The Commission finds that implementation of the Project plan would enhance the 
biological productivity and functional capacity of the Bolsa Chica lowlands 
and would lead to a significant improvement to wetland habitats and fish and 
wildlife resources within the lowlands. The Commission also finds that 
implementation of the Service's conceptual restoration plan would improve the 
quality and quantity of habitat, and will not be environmentally damaging. 
Because the Project will not have significant adverse effects on the 
environment. additional alternatives analysis and mitigation requirements. 
pursuant to Section 30233(a) of the Coastal Act, are not required to find the 
proposed filling. dredging. and diking consistent with the marine resource 
policies of the Coastal Act. 

In conclusion. the proposed Project plan for restoration of the Balsa Chica 
lowlands includes provisions for substantial restoration and enhancement of 
wetlands and fish and wildlife resources. The Commission recognizes that the 
proposed Project is conceptual in nature and will require additional 
consistency review upon completion of a final restoration and construction 
plan. However, the Commission finds that the Project plan outlines wetland 
restoration activities that would beneficially affect coastal resources in a 
manner that is consistent with the marine resource and habitat protection 
policies of the California Coastal Management Program (Sections 30230, 30231, 
30233, and 30240 of the Coastal Act). 

B. Shoreline Structures and Development. The Coastal Act provides: 

Section 30235. Revetments, breakwaters, groins, harbor channels, 
seawalls, cliff retaining walls, and other such construction that alters 
natural shoreline processes shall be permitted when required to serve 
coastal-dependent uses or to protect existing structures or public beaches 
in danger from erosion. and when designed to eliminate or mitigate adverse 
impacts on local shoreline sand supply. Existing marine structures 
causing water stagnation contributing to pollution problems and fish kills 
should be phased out or upgraded where feasible. 

Section 30251. The scenic and visual qualities of coastal areas shall be 
considered and protected as a resource of public importance. Permitted 
development shall be sited and designed to protect views to and along the 
ocean and scenic coastal areas, to minimize the alteration of natural land 
forms, to be visually compatible with the character of surrounding areas • 
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and, where feasible, to restore and enhance visual quality in visually 
degraded areas. New development in highly scenic areas such as those • 
designated in the California Coastline Preservation and Recreation Plan 
prepared by the Department of Parks and Recreation and by local government 
shall be subordinate to the character of its setting. 

Section 30253. New development shall: 

(1) Minimize risks to life and property in areas of high geologic. 
flood, and fire hazard. 

(2) 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 •••• 

The proposed Project plan for wetland restoration calls for the construction 
of an ocean inlet to reintroduce tidal waters to the central portion of the 
Bolsa Chica lowlands. Construction of the inlet will require dredging, 
excavation, dredge material disposal, two jetties, a revetment, and shore 
protection measures. The Project plan states that: 

The wetland restoration plan will neither create nor contribute to 
significant erosion of the beach. All suitable sand excavated would be 
placed on the ocean beach, as would sand excavated from the inlet channel 
during maintenance. Bank protection measures, such as rip rap, may be 
necessary inside the inlet structure. Such structural features will be • 
fully considered during EIR/S preparation and final consistency 
determination. 

The Project plan also states that: 

The scenic and.visual qualities of coastal areas will be protected through 
the restoration of the Bolsa Chica wetlands. The Project, and public 
ownership of the Lowlands, will assure that the scenic and visual 
qualities associated with coastal wetlands will be maintained. 
Additionally, a goal of the Project is the removal, over time, of all oil 
extraction activities which will enhance the scenic and visual qualities 
of the site. 

Because of the conceptual nature of the subject plan, the Commission is unable 
at this time to fully evaluate the the aforementioned activities and 
structures for consistency with the referenced Coastal Act policies. The 
Service acknowledges in its consistency determination that additional 
consistency review will be necessary once a final restoration plan is selected 
after completion of the environmental impact statement/report for the 
restoration project. 

However, the Commission is able to find at this time that an ocean inlet will 
be required for successful wetland restoration of the Bolsa Chica lowlands at 
the scale envisioned in the Project plan. The Service states that the volume 
of seawater necessary to achieve the restoration objectives in the lowlands • 
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cannot be conveyed through existing channels through Anaheim Bay, Huntington 
Harbour, and outer Balsa Bay without damaging existing tidal flats and causing 
erosion, and, as a result, construction of an ocean inlet is required. The 
Commission agrees. The Commission also concurs with the Service that at the 
conceptual Project plan level, an ocean inlet can be constructed and 
maintained at the proposed location without generating significant, adverse 
effects on other coastal resources <namely sand supply, beach erosion, visual 
resources, and public safety) through appropriate design, monitoring, and 
mitigation (i.e., sand management, beach nourishment). However, the 
Commission will have the opportunity to review in a subsequent consistency 
determination the specifics of the ocean inlet, its associated features, and 
any mitigation measures necessary to bring this component of the Project into 
consistency with the Coastal Act. Therefore, the Commission finds that the 
proposal in the Service's Project plan for an ocean inlet to reintroduce tidal 
waters to the Bolsa Chica lowlands for the purposes of wetland restoration and 
enhancement is consistent with the shoreline structure and development 
policies of the California Coastal Management Program (Sections 30235, 30251, 
and 30253 of the Coastal Act). 

c. Public Access and Recreation. The Coastal Act provides: 

Section 30210. In carrying out the requirement of Section 4 of Article X 
of the California Constitution, maximum access. which shall be 
conspicuously posted, and recreational opportunities shall be provided for 
all the people consistent with public safety needs and the need to protect 
public rights, rights of private property owners, and natural resource 
areas from overuse . 

Section 30211. 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. 

Section 30212. 
(a) Public access from the nearest public roadway to the shoreline 
and along the coast shall be provided in new development projects 
except where: 

(1) it is inconsistent with public safety, military security 
needs, or the protection of fragile coastal resources, 

(2) adequate access exists nearby .••• 

Section 30213. lower cost visitor and recreational facilities shall be 
protected, encouraged, and, where feasible, provided. Developments 
providing public recreational opportunities are preferred ••.. 

Section 30220. Coastal areas suited for water-oriented recreational 
activities that cannot readily be provided at inland water areas shall be 
protected for such uses . 
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Section 30221. Oceanfront land suitable for recreational use shall be 
protected for recreational use and development unless present and 
forseeable future demand for public or commercial recreational activities 
that could be accomodated on the property is already adequately provided 
for in the area. 

The consistency determination states that: 

The primary emphasis of the Project is the conservation of fish and 
wildlife resources and habitats. However, environmental interpretation 
and education and related public access and facilities will be an integral 
part of further planning for the Project. The expected focus will be on 
suitability and location for trails and kiosks, although construction, 
location, operations and maintenance of an interpretive center may be 
considered if additional funding sources are identified. 

• 

The Project area is not suitable for intensive recreational uses. The 
goal of the Project is to restore a currently degraded wetland ecosystem 
to a productive, biologically diverse ecosystem. As such, intensive 
recreational uses would be in conflict with the goals of habitat 
restoration. Trails and interpretive kiosks will be considered as a means 
of meeting the public access and recreational policies of the California 
Coastal Act. Waterborne recreation will be considered only where 
consistent with the primary purpose of fish and wildlife resource 
conservation. The inlet channel and jetties are not intended to be 
navigable, but are intended to be designed and implemented to retain and 
protect the existing recreationaluses of the State Beach Park. Public 
access and State Beach safety and maintenance vehicle access would be • 
retained across the inlet channel, separate from the Pacific Coast Highway 
Bridges. 

Currently. public access and recreation are not available on the privately­
owned lands in the Bolsa Chica lowlands. The Project plan for the Bolsa Chica 
lowlands includes provisions for public access and recreation within the 
constraints of protecting fish and wildlife resources and habitats. In 
addition, the Project calls for the retention and protection of existing 
public recreational uses of Balsa Ch1ca State Beach. During the development 
of the final restoration plan (including plans for construction of the ocean 
inlet and jetties>. efforts to minimize and mitigate the loss of sandy beach 
from these structures will be focused on avoiding significant, adverse effects 
on public access to and recreational use of Bolsa Chica State Beach. The 
Commission recognizes that the proposed Project is conceptual in nature and 
will require additional consistency review upon completion of a final 
restoration and construction plan. However, the Commission finds that the 
Project plan contains a commitment to include features that would enhance 
public access and recreational opportunities in the Bolsa Chica lowlands. and 
protect existing public access to and recreational use of Bolsa Chica State 
Beach. Therefore, the Commission finds that the Project plan is consistent 
with the public access and recreation policies of the California Coastal 
Management Program (Sections 30210, 30211, 30212, 30213, 30220, and 30221 of 
the Coastal Act). 

• 
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SUBSTANTIVE FILE DOQUMENTS: 

1. Agreement to Establish a Project for Wetlands Acquisition and Restoration 
at the Bolsa Chica Lowlands in Orange County, California, for the Purpose, 
Among Others, of Compensating for Marine Habitat Losses Incurred by Port 
Development Landfills Within the Harbor Districts of the Cities of Los 
Angeles and Long Beach, California 0996). (The "Concept Plan for Fish and 
Wildlife Habitat Restoration at the Bolsa Chica Lowlands in Orange County, 
Ca11fornia 11 1s Exhibit A to the 11Agreement") 

2. California Department of Fish and Game Determination of the Status of the 
Balsa Chica Wetlands, April 1982. 

3. Adopted Revised Findings on Balsa Chica Land Use Plan Amendment No. 
1-95/Implementing Actions Program as approved by the Commission on June 
12, 1996. 
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4/12195 
NOTES PERT AI1'11NG TO TIIE COST ESTIMATE - PORT MITIGATION AT BOLSA CHICA 

EXCLUSIONS 

The cost estimate does not include engineering analysis of the concept plan. . 

ASStJMPTIONS 
I) Earthwork and dredging values are based on preliminary concept plans by proposed by the State Coastal 
Conservancy, Port of Los Angeles and Port ofLong Beach. and designed by Moffatt & Nichol, Engineers, 
Williamson & Schmid, Huitt/Zollars and PIT & Associates. 

2) 'Unit costs for excavation and onsite flll include costs for dewatering and mobilization. Mass excavation 
coSts are based on using land-based equipment. 

3) Dredged material is suitable for disposal in the ne3I'Shore :one (-20 to -30 foot :MLL W depth). 

4) Unit costs for dredgi.ng include use of a medium dredge (16 to 24 inches) mobilized from land, and 
disposal of all material in the nearshore zone. One 10,000 foot long discharge pipe is to extend from the 
wetland offshore to a spill barge and downpipe. T.ae dredge capacity is 750 cubic yards of material per 
hour pumped over a distance of 10,000 feet. No booster pump is n~. 

S) Dredge mobilization costs include purchase and laying of the discharge line, and pipe-jacking the 
discharge line under Pacific Coast Highway. 

6) The HDPE Subsurface Barrier and groundwater monitoring costs are based on information recieved 
from Woodward-Clyde Consultants and Earth Tech. 

1) The subsurface barrier is asswned to extend from the East Garden Grove- Wmtersbilrg Flood Control 
Channel along the inland property boundary to Huntington Mesa. 

8) The unit cost for on-site fill include construction of the berm surrounding the full tidal basin and for 
filling the new cordgrass area. On-site materials are assumed to be adequate for berm construction. No 
costs are included for import of earth materials such as clay for an impermeable core. 

9) The cordgrass creation area is based on the area graded from -0.3 to +12 MSL (-2.5 to +4 MLL W) as 
will be shown on the conceptual grading plan. 

l 0) Pickleweed salvage is assumed to cover the same area as the cordgrass creation. The unit cost assumes 
that the salvaged pick!eweed will be used for restoration purposes on-site. 

11) The managed tidal area is to remain unimproved; no grading or modifications are proposed other than 
installation of culverts to connect individual cells. An oil spill containm,:nt method should be considered. 

12) No modifications are proposed to the East Garden Grove - Wintersburg Flood Control Channel, Outer 
Bolsa Bay and Inner Bolsa Bay. 

13) Groundwater monitoring is required prior to, during and after construction. 

14) Llti:nate improvements to Padic Coast Highway (PCH), mc!uding dr.linage (carb and gutter) and 
NPDES requirements (~iVwater separ:ltors), are not included. One disposal option being considered 
includes widening and e!evating PCH from Warner A venue to the future tidal inlet bridge. 



1.5) Oil buy-out pertains ro the full tidal basin only. • 16) Construction of PCH bridge is to be completed prior to construction of the tidal inlet (in the dry). 

17) Project construction will start in~ 
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APPENDIX C 

GENERATION OF ENTEROCOCCI BACTERIA IN A COASTAL SALTWATER 
MARSH AND ITS IMPACT ON SURF ZONE WATER QUALITY 

(S.B. GRANT, et al., 2001) 
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Generation of Enterococci Bacteria 
in a Coastal Saltwater Marsh and 
Its Impact on Surf Zone Water 
Quality 
S. B. GRANT,*· 1 B. F. SANDERS. 1 

A. B. BOEHM,t J. A. REDMAN, 1 
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Henry Samueli School of Engineering, University of 
California, Irvine, California 92697, School of Earth System 
Science. University of California. Irvine, California 92697. 
Orange County Sanitation District. 10844 Ellis Avenue, 
Fountain Valley, California 92728-8127, URS Greiner 
Woodward-Clyde, San Diego, California, Department of 
Biological Sciences. University of Southern California, 
3616 Trousdale Parkway. Los Angeles, California 90089-0371. 
Ocean Imaging, Inc .. 201 Lomas Santa Fe Drive, Suite 370, 
Solana Beach, California 92075, Golden West College, 
Huntington Beach. California 92647. and Komex HzO Science. 
5500 Balsa Avenue #105, Huntington Beach. California 92649 

Elevated levels of enterococci bacteria, an indicator of 
fecal pollution, are routinely detected in the surf zone at 
Huntington State and City Beaches in southern California. A 
multidisciplinary study was carried out to identify sources 
of enterococci bacteria landward of the coastline. We 
find that enterococci bacteria are present at high 
concentrations in urban runoff, bird feces, marsh sediments, 
and on marine vegetation. Surprisingly, urban runoff 
appears to have relatively little impact on surf zone water 
quality because of the long time required for this water 
to travel from its source to the ocean. On the other hand, 
enterococci bacteria generated in a tidal saltwater 
marsh located near the beach significantly impact surf 
zone water quality. This study identifies a potential tradeoff 
between restoring coastal wetlands and protecting 
beach water quality and calls into question the use of 
ocean bathing water standards based on enterococci at 
locations near coastal wetlands. 

Introduction 
Beaches are an important part of the culture and economy 
in California. An estimated 550 million people visit California's 
public beaches annually for a total economic benefit to the 
state of over 27 billion dollars (1). To protect beach-goers 
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from exposure to waterborne disease, a new state law 
mandates the implementation of recreational water quality 
monitoring programs at public beaches with 50 000 or more 
annual visitors. Specifically, the law requires monitoring for 
total coliform (TC). fecal coliform (FC), and the enterococcus 
(ENT) groups of bacteria, all of which may indicate the 
presence of fecal contamination. The state also enforces a 
set of uniform standards for TC, FC. and ENT bacteria 
including single-sample standards (10 000,400, and 104 most 
probable number (MPN) or colony forming units (CFU)/100 
mL) and 30 day geometric mean standards (1000, 200, and 
35 MPN or CFU /100 mL); a lower single-sample standard for 
TC of 1000 MPN or CFU/100 mL also applies when the TC/ 
FC ratio falls below 10. The enterococci standard conforms 
closely to the national guidelines for marine water quality 
criteria published by the U.S. Environmental Protection 
Agency (Z;. If indicator bacteria levels in the ocean exceed 
any of the above standards, the local health officer is required 
to either post signs that warn against swimming in the water 
or close the ocean to the public if a sewage spill is suspected. 
The state standards and U.S. Environmental Protection 
Agency guidelines are based on a series of epidemiological 
studies that link gastrointestinal illness and exposure to ocean 
water containing high levels ofindicator bacteria, particularly 
ENT (3-11). The origin of ENT in these epidemiological 
studies was presumed to be anthropogenic sources of fecal 
pollution. such as sewage, agricultural runoff. and urban 
runoff. 

Huntington State and City Beaches in southern California 
have been heavily impacted by the passage of the new 
regulations. According to data provided by the Orange County 
Health Care Agency, there have been a total of 99 postings 
at Huntington State and City Beaches between july 26. 1999, 
when the bill went into effect, and September 5. 2000, 
approximately 72% and 25% of which were triggered by 
violations of the ENT single-sample and geometric mean 
standards, respectively. Persistently high levels of indicator 
bacteria in the surf zone at Huntington State and City Beaches 
in the summer of 1999 led to an extensive survey of the local 
sewage infrastructure (12}. No significant sewage leaks were 
discovered, prompting speculation that urban runoff from 
the nearby Talbert Watershed was a source of fecal pollution 
( 12}. The present study was designed to test this hypothesis 
and, more broadly. to characterize the sources and transport 
of ENT in tidally influenced flood control channels and a 
saltwater marsh. ENT was the focus of this study because 
this particular group of indicator bacteria is responsible for 
the vast majority (97%) of beach advisories issued at 
Huntington State and City Beaches. 

Field Site 
The Talbert Watershed encompasses 3400 hectares in the 
cities of Huntington Beach and Fountain Valley. The wa­
tershed drains an urbanized area consisting of residential 
developments. commercial districts, plant nurseries, and light 
industry. This area of southern California has separate 
stormwater and sanitary sewer systems. so dry and wet 
weather runoff flows to the ocean without treatment. 

Runoff from the Talbert Watershed is conveyed along 
street gutters to inlets that connect to underground storm­
water pipelines. These pipelines connect to a network of 
three flood control channels (Fountain Valley. Talbert, and 
Huntington Beach) that converge near the ocean at a 
constructed wetland known as the Talbert Marsh (Figure 
IA). Ocean water floods both the Talbert Marsh and the lower 
reaches of the open channels during rising tides (flood tides) 
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FIGURE 1. (A) A map of the Talbert Wcl\ershed showing the location 
of drainage channels, pump stations, water sampling stations, and 
sediment core transects in the marsh and surf zone. (B) A schematic 
cross section of the two marsh stations, showing the configuration 
of the surface and bottom sampling system, the velocimeter and 
pressure transducer, and the temperature sonde. 

and a brackish mixture of ocean water and runoff drains 
from the system during falling tides (ebb tides). 

The Talbert Watershed is nearly flat and only a few feet 
above sea level. This geographical setting hinders drainage 
by gravity alone. so a system of transfer stations is used in 
the lower reaches ofthe Talbert Watershed to pump runoff 
into the open channels from stormwater pipelines. Each 
transfer station, or pump station, consists of a forebay, where 
runoff can be stored, and several pumps. Pumping of runoff 
to the channels occurs intermittently during dry weather 
periods and continuously during storms. 

Talbert Marsh is a 10 hectare remnant of what used to be 
an extensive (1200 hectare) saltwater wetland and dune 
system in coastal Orange County. The majority of this wetland 
system was drained and filled over the past century for · 
agricultural reclamation and urban development. Most of 
what remained of the historical wetland. including Talbert 
Marsh. was cut off from tidal flushing by the construction of 
Pacific Coast Highway and channelization of the surrounding 
area for flood control. As part of a habitat restoration effort, 
tidal flushing in the Talbert Marsh was restored in 1990 when 
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a new tidal inlet was constructed. Since its restoration, Talbert 
Marsh has become a typical southern California tidal 
saltwater marsh with open water, wetland. and upland 
habitats (13-15). Pickle weed (Salicornia virginica) is the 
dominant macrophytic vegetation, and the marsh is utilized 
by several special-status bird species including the California 
Least Tern, Brown Pelican, and Beldings Savannah Sparrow. 

At the outset of this study it was not clear what effect the 
Talbert Marsh had on surf zone water quality at Huntington 
State and City Beaches. On one hand, wetlands, particularly 
freshwater wetlands, are natural treatment systems that 
remove chemical and biological pollutants from domestic 
and agricultural wastewater and urban runoff (19. 2{}). On 
the other hand. coastal marshes are an Important bird habitat, 
and bird feces are a potential source of ENT (21, 22). as is 
the environmental growth of these organisms in the sedi­
ments and on vegetation (23-26). 

Methods and Materials 
A series of Investigations were carried out to (1) quantify the 
flow of water and ENT into the ocean from the Talbert Marsh 
and Talbert Watershed, (2) assess the impact of ENT from 
the marsh and watershed on local surf zone water quality. 
and (3) identify potential sources of indicator bacteria within 
these two systems (runoff. birds, vegetation, and sediment). 
These three different investigations are referred to throughout 
the paper as the Marsh Study, the Surf Zone Study, and the 
Source Study. respectively. The methods employed in these 
investigations are described below. 

Marsh Study. The goal of the Marsh Study was to measure 
the flow of water and ENT from the Talbert watershed into 
the Talbert Marsh and from the Talbert Marsh into the ocean. 
Measurements were carried out for 15 days starting on May 
2. 2000. During the 15 day study, pump stations in the Talbert 
Watershed were operated in two different modes: during 
the first 8 days the pump stations were offline, and for the 
following 7 days the pump stations were online. When the 
pump stations were offline, runoff that would normally be 
discharged into the drainage channels was either diverted 
into the regional sanitary sewer system or stored in the pump 
station forebays. When the pump stations were online, runoff 
was intermittently discharged into the drainage channels 
following normal operating procedures. The impact of these 
operational changes was monitored at two locations: (i) the 
junction of the drainage channel network and the marsh at 
the Brookhurst street bridge (Brookhurst Station) and (il) 
the junction of the marsh and the ocean at the Pacific Coast 
Highway bridge (PCH Station) (see Figure 1A). Two additional 
sites (Talbert Station and Fountain Valley Station, see Figure 
1A) were monitored to characterize the flow of runoff into 
the drainage channels from the upper reaches of the 
watershed where there are no pump stations. Methods for 
monitoring the flow of water and ENT concentrations at these 
four sites are described below. 

Flow Measurements. The velocity and level of water at 
the Brookhurst Station and the PCH Station were measured 
using acoustic Dopplervelocimeters outfitted with pressure 
transducers (4250 Area Velocity Flow Meter, Isco, Lincoln, 
NE). The velocimeters were suspended approximately 5 em 
above the sediment bed (Figure lB) and positioned so that 
the Doppler cone. or area over which the velocity is averaged, 
was pointing upward and in an inland direction. Data from 
the velocimeters was electronically logged every five minutes 
and downloaded onto a laptop computer. The velocity and 
water level data were used to calibrate a hydrodynamic model 
for the marsh and channel network (27). The calibrated model 
was then used to compute hourly average values of the 
volumetric flow rate at both the Brookhurst and PCH Stations 
over the study period. Water temperature at the two sites 
was recorded by a sonde (YSI. Yellow Springs. OH) positioned 
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so that the probe was located approximately 5 em above the 
sediment bed (Figure IB). 

The flow of urban runoff into the upstream reaches ofthe 
Talbert and Fountain Valley channels was too low to measure 
using acoustic Doppler technology. Consequently. flow rates 
at the Talbert and Fountain Valley Stations were estimated 
by recording the time 10 different pieces of submerged debris 
took to travel a fixed distance. Volumetric flow rates were 
then obtained by multiplying this average velocity by the 
estimated cross sectional area of the flowing water. 

No water was discharged from the pump station fore bays 
during the first 8 days of the Marsh and Surf Zone Studies. 
The volume of water discharged during the last 7 days of the 
study was estimated from City of Huntington Beach records 
of water volumes diverted into the sanitary sewer during the 
first 8 days of the study. The conductivity of forebay water 
at several pump stations was elevated (30 mS/cm). reflecting 
the fact that some fraction of the forebay water is ocean 
water that traveled up the channels during flood tides and 
spilled into the forebays through leaking flap gates. We 
computed the fraction of water discharged from the pump 
stations that was runoff (i.e., not ocean water) as follows 

(1) 

where Co and CR are the conductivity of ocean water and 
runoff(taken as 53.5 and 3 mS/cm, respectively) and Cis the 
measured conductivity of samples from the pump stations. 

The volume of runoff exiting the channel network through 
the outlet to the ocean was quantified from the magnitude 
ofthe conductivity depressions and the volumetric flow rate 
at the PCH Station by numerically evaluating the following 
integral 

f F(t) Q(t)dt (2) 

where F(t) represents the fraction of freshwater computed 
by applying eq 1 to the conductivity signal measured at the 
PCH Station and Q(t) Is the volumetric flow rate at the PCH 
Station computed using the calibrated hydrodynamic model 
(see above). The integral was taken separately over the first 
8 days and last 7 days of the study. 

ENT Measurements. At both the Brookhurst Station and 
the PCH Station. hourly water samples were collected from 
the surface and bottom of the water column using program­
mable sampling units (Isco models 3700 and 6700. Lincoln. 
Nebraska) (Figure lB). Surface samples were obtained by 
drawing water over the lip of an acrylic box that was 
submerged approximately 1 em below the water surface and 
supported by a floating platform (Figure 1B). Bottom samples 
were drawn through a strainer suspended approximately 5 
em above the sediment bed by a pole attached to the bridge. 
To obtain an average measure of water quality over each 
hour-long sampling interval. the automated samplers were 
programmed to collect 200 mL of water every 15 min for a 
total sampling volume of 800 mL per bottle per hour. Sample 
bottles consisted of a disposable plastic liner (Isco ProPak 
sample bags) supported by a plastic cage (Isco ProPak holder); 
the liners were used once and then discarded. A purge cycle 
was executed before and after each sampling event. and the 
sampling units were filled with ice to reduce bacterial die­
off. Samples were retrieved from the Brookhurst and PCH 
Stations every 6 h and transported to a laboratory at the 
Orange County Sanitation District (Fountain Valley. CA) 
where 10 mL was immediately analyzed for ENT using a 
defined substrate test (IDEXX Enterolert test implemented 
in a 97 well Quanti-tray format), pH. turbidity, and con­
ductivity (temperature-corrected to 20 °C). A total of 1416 
samples were collected using the automated samplers. 
Automated samplers were employed here because they 

allowed us to collect hourly water samples in a reproducible 
manner from precisely the same locations in the water 
column. 24 h per day. 7 days per week. One potential 
disadvantage of the automated systems is that the tubing 
and sampling system (e.g .. strainers) are not sterilized 
between sampling events. so there is a possibility that sample­
to-sample cross-contamination might occur. A recent study 
of sources of E. coli in an estuarine system in Florida (26) 
found that automated samplers did not cause significant 
cross-contamination when a purge step was executed 
between sampling events, as was done here. 

Solar Radiation. To assess possible relationships between 
sunlight and bacterial levels in the marsh, hourly measure­
ments of solar radiation were recorded during the 15 day 
study period using a thermopile radiometer (Kipp & Zonen. 
CM3 Thermopile Radiometer, Netherlands) located at the 
San joaquin Marsh. which is approximately 6 km west of the 
Talbert Marsh. 

SurfZone Study. Dye experiments and intensive surf zone 
water quality monitoring were carried out to quantify the 
impact of ENT from the Talbert marsh and watershed on 
surf zone water quality at Huntington State Beach. The 
methods employed for this element of the study are described 
below. 

Dye Study. During ebb tides, water from the Talbert 
Watershed flows into the drainage channels (Huntington 
Beach. Talbert, and Fountain Valley). through the Talbert 
Marsh, and into the ocean. To determine how ebb flow from 
the Talbert marsh and watershed interacts with the surf zone, 
separate dye experiments were conducted on May 1 and 
May 10,2000, as follows. Rhodamine WT dye (Keystone. Santa 
Fe Springs. California) was added for approximately 30 min 
to effluent from the Talbert Marsh during an ebb tide. The 
spatial distribution of the dye was recorded at a series of 
times post release by a four channel radiometer (DMSV MK-1 
Spec Terra Sys., Nedlands. Australia) flown at approximately 
1500 m above sea level. The dye field in these images was 
visualized by forming the ratio of emission and absorption 
maxima (570 and 550 nm, respectively) of Rhodamine wr. 

Surf Zone Monitoring. To assess the impact of ENT from 
the marsh and watershed on surf zone water quality. hourly 
samples were collected at the PCH Station (to characterize 
the concentration of ENT entering and leaving the marsh) 
and at three locations in the surf zone (stations 0, 3N, and 
9N, see Figure 1A). The Surf Zone Study was carried out 
during the same period of time (May 2-16. 2000) as the 
Marsh Study (see above). However. the methods used to 
collect and analyze samples in the Surf Zone Study differed 
from those described above for the Marsh Study. For the 
Surf Zone Study. hourly grab samples (total volume of 
approximately IL) were collected in sterile Nalgene bottles 
at the PCH and the surf zone stations 24 h per day, 7 days 
per week. for 2 weeks. Within 6 h of collection, samples were 
transported to Sierra Laboratories. Inc. (Laguna Hills. Cali­
fornia) on ice where 10 mL of each sample was immediately 
analyzed for ENT using multiple tube fermentation (MTF) 
(EPA Method 9230B). To characterize cross-shore variability 
of the ENT signal. separate samples were collected from ankle 
and waist depths at each surf zone station. A total of 2021 
grab samples were collected for this element of the study. 

ENT Source Study. Additional studies were carried out to 
identify specific sources ofENT in the marsh and watershed. 
Specific sources examined included urban runoff. bird feces 
in the marsh. marine vegetation, and marsh and surf zone 
sediments, as described below. 

Bird Feces. To assess the amount of ENT present in bird 
feces, bird feces were collected, along with any attached 
sediment from mud flats, in the Talbert Marsh where birds 
congregate. The nature of the feces (wet or dry) was noted 
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at the time of collection. Sediment that appeared to contain 
no bird feces was also collected to determine background 
levels ofENT. The sediment and feces samples were weighed 
and placed in acid washed Nalgene bottles with 500 mL of 
marsh water. The suspensions were shaken vigorously to 
disperse the feces and sediment and then allowed to settle 
for 15 min. Depending on the experiment, between 0.1 and 
10 mL of supernatant was tested for ENT using the Enterolert 
protocol described in the Marsh Study. Control experiments 
were conducted to rule out the possibility that chemicals 
present In the feces and/or sediment might interfere with 
the Enterolert system. Specifically, Enterolert analyses were 
conducted on autoclaved suspensions of sediment and bird 
feces. 

Bird Census. To quantify the input ofENT into the marsh 
from birds. a bird census was carried out as follows. Digital 
cameras (Kodak Model DC-290. Rochester, New York) were 
installed at three different locations along the northeastern 
margin of the marsh. These cameras were positioned so that, 
together. they provided a complete picture of the upland. 
wetland, and open water habitat areas. Images were shot 
hourly at a resolution of 2240 x 1500 pixels in 256 colors, 24 
h per day. over the same period of time when samples were 
being collected in the marsh and in the surf zone (May 2-16, 
2000). The images were uploaded to a desktop PC where 
they were analyzed with Adobe Photos hop (Adobe, San Jose. 
California). The birds in each image were enumerated 
manually to obtain an estimate for the total number of birds 
present In the marsh each hour of the 2-week study. 

Urban Runoff To characterize the concentration ofENT 
in urban runoff. daily grab samples were collected from all 
11 pump stations in the Talbert Watershed and from the 
upstream reaches of the watershed at the Talbert and 
Fountain Valley Channel Stations (Figure lA). Runoff sam­
pling occurred over the same period of time that the Marsh 
and Surf Zone Studies were carried out (May 2-17. 2000). 
Prior to sampling the pump station forebays. water in the 
forebay was mixed by cycling the station pumps on and off. 
Sterile Nalgene bottles were lowered into the underground 
fore bays, and approximately I L of water was collected. Five 
hundred mL samples of runoff at the Talbert and Fountain 
Valley Channel Stations were collected by manually placing 
a sterile Nalgene bottle directly in the flowing stream. All 
samples were stored on ice immediately after collection and 
transported to the Orange County Sanitation District where 
they were analyzed for pH, turbidity, conductivity, and ENT 
using the Enterolert protocol described in the Marsh Study. 

Sediment and Vegetation. To assess the levels of ENT 
present in sediments, cores were collected from the marsh 
and surf zone with a Brandford 5024 Pneumatic Vibrator 
(Brandford Co .. New Britain, CT) outfitted with a 1.52 m 
barrel (OD 4.4 em) and Butyrate plastic liners (AMS Inc .. 
American Falls. ID}. Each core was cut into three 15 em 
segments which were sealed at the ends with Teflon lined 
caps and transported to Sierra Laboratories. Inc. (Laguna 
Hills, CA) for bacterial analysis. Upon arrival at the laboratory, 
50 g of each core section was suspended in 450 mL of 
phosphate buffered saline (PBS) (0.3 mM KH2P04, 2 mM 
MgCh) in accordance with Standard Method 9221 A-3 (28). 
The clarified supernatant was analyzed for ENT using MTF 
following the protocol outlined in the Surf Zone Study. 
Seaweed samples were collected from the marsh, stored in 
disposable plastic bags. and transported on ice to Sierra 
Laboratories. Inc. Upon arrival at the lab. 50 g of vegetation 
was placed in a sterile container to which 450 mL of PBS was 
added. The solution was shaken vigorously and allowed to 
settle for 15 min and then reshaken. A 100 mL sample of the 
supernatant was analyzed for ENT using the MTF method 
described In the Surf Zone Study. 
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Results and Discussion 
Marsh Study: Dynamics. The Talbert Marsh Is a highly 
dynamic system. primarily because the flow of water through 
the marsh Is dominated by the tides (Figure 2). Because 
Southern California has semidlurnal unequal tides (29, 3(/), 
there are four different tidal extrema each day including high­
high, low-high. high-low. and low-low tide levels. Fur­
thermore, the tide range, which is the difference between 
the high-high and low-low levels. oscillates over a 14-15 
day period. The Marsh and Surf-Zone Studies were carried 
out over a 15 day period that began shortly before a spring 
tide when the tide range is maximal. passed through a neap 
tide when the tide range is minimal, and returned back to 
a spring tide again. The four daily tide stages and the spring­
neap-spring transition are evident in the water levels 
measured at the Brookhurst and PCH Stations (top panel In 
Figure 2). 

During flood tides (indicated by negative velocities in the 
second panel of Figure 2). the water levels at the Brookhurst 
and PCH Stations increase as water flows from the ocean. 
through the marsh. and Inland along the channel network. 
During ebb tides (indicated by positive velocities) the water 
levels at the two stations decrease as water flows out of the 
channel network, through the marsh, and into the ocean. 
When ebb tides occur during daylight hours, solar heating 
of water flowing out of the channel network causes a 
significant Increase in the temperature of the marsh water 
(compare first. third, and fourth panels). The conductivity 
measured at the Brookhurst and PCH Stations (fifth panel) 
corresponds to pure ocean water during flood tides {53.5 
mS/cm) and a brackish mixture of ocean water and urban 
runoff at the end of the ebb tides (conductivity depressions). 

The next panel in Figure 2 is a plot of the ENT 
concentrations measured at the Brookhurst and PCH Sta­
tions. ENT concentrations in the marsh varied from below 
the detection limit (IOMPN/100 mL) toahighof2142MPN/ 
100 mL A total of 218 (15%) and 655 (46%) of the marsh 
samples exceeded the single-sample and geometric mean 
standards for ENT (104 MPN/100 mL and 35 MPN/100 mL. 
shown as dark and light blue lines in the plot), respectively. 
A total of 247 (17%} of the marsh samples fell below the 
detection limit of 10 MPN/100 mL; all values falling below 
the detection limit were arbitrarily assigned the detection 
limit value. The log-transformed ENT concentrations at the 
top and bottom of the water column in the marsh are 
correlated (r = 0.7and r = 0.72 at the Brookhurst and PCH 
Stations. respectively). Comparing the conductivity and ENT 
curves In Figure 2. we find that elevated ENT values frequently 
occur In the marsh during periods of time when runoff from 
the drainage channels. as indicated by the conductivity 
depressions, is not present. 

The last panel in Figure 2 is a plot of the total number of 
birds that visited the Talbert Marsh during the course of our 
study. The birds followed a daily routine in which their 
numbers started out low in the morning. peaked in the 
afternoon, and tapered off In the evening. Gulls and Elegant 
Terns constituted the majority (80%) of birds visible in the 
Images. The largest congregation of birds. 1180 individuals, 
occurred at 2:00 In the afternoon on May 5. 

Marsh Study: ENT Source or Sink? A primary objective 
of this study was to determine if the marsh functions as a net 
source or sink of ENT as water flows out of the Talbert 
Watershed drainage channels. through the marsh, and into 
the ocean during ebb tides. To this end. we segregated all of 
the marsh ENT data into two groups based on whether the 
samples were collected during ebb tides (Figure 3A.B) or 
flood tides (Figure 3C,D). These data were further segregated 
based on whether the samples were collected during the 
first 8 days of the study (when the pump stations were offline) 
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FIGURE 2. The dynamics of marsh parameters measured during the 15 day study period. The solid and dashed lines (water level, now 
velocity, temperature panels) correspond to the PCH and Brookhurst stations, respectively. The key for conductivity and ENT traces is 
indicated in the figure. The dark and light blue lines denote the single sample and geometric mean standards for ENT. Water level is 
referenced to mean sea level. Positive and negative velocities correspond to shoreward and landward flow, respectively. The gray vertical 
stripes represent night-time conditions . 

or the last 7 days of the study (when the pump stations were 
online) and based on the vertical location of samples in the 
water column (top or bottom). For each subgroup of data we 
computed a geometric mean and tabulated the percentage 
of samples that exceeded the single-sample standard for ENT. 
The results of this analysis identify the marsh. not urban 
runofffrom the Talbert Watershed. as the primary source of 
ENT in the water flowing into the ocean. During ebb tides. 
the geometric mean of ENT (Figure 3A) and the percentage 
of samples exceeding the single-sample standard (Figure 3B) 
approximately double as the water flows through the marsh 
from the Brookhurst to PCH Station. The trend is reversed 
during flood tides when the geometric mean of ENT (Figure 
3C) and percentage of single-sample exceedences (Figure 
3D) increase as water flows through the marsh from the PCH 
to Brookhurst Station. With the exception oftwo flood-tide 
cases. water enters the marsh below the geometric mean 
standard for ENT (35 MPN/1 00 mL. dashed line in the figure) 
and exits the marsh in exceedence of the standard. In several 
cases, the ENT concentrations measured at the top of the 
water column are higher than the ENT concentrations 
measured at the bottom of the water column. 

The idea that the marsh is a net source of ENT is also 
supported by Figure 3E. where we plot the hour-by-hour 
difference between the ENT concentrations mea.Sured at the 
Brookhurst and PCH Stations (D.ENT). On average. the ENT 
concentration is higher at the PCH Station during ebb tides 
(mean D.ENT = -29 ± 7 MPN/100 mL) and higher at the 
Brookhurst Station during flood tides (mean D.ENT = 27 ± 
6 MPN/100 mL). A direct comparison of the ENT concentra­
tions at the Brookhurst and PCH Stations is valid only if the 
residence time of water in the marsh is less than our sampling 
interval of 1 h. This condition appears to be satisfied based 
on a dye study conducted on the morning of May 19, 2000, 
which found that the residence time of water in the marsh 

during a weak spring tide is less than 40 min (27}. 

Surf Zone Study: Dye Experiment. The above analysis 
demonstrates that the Talbert Marsh is a net source ofENT, 
but it is not clear that ENT generated by the marsh negatively 
impact surf zone water quality. To characterize how ebb flow 
from the Talbert Marsh interacts with the ocean, a set of 
experiments were conducted in which dye (Rhodamine WT) 
was injected into the outlet of the Talbert Marsh during two 
separate ebb tides, one on May I and the other on May 10, 
2000. The spatial pattern of dye released from the Talbert 
Marsh during the May 1 experiment is displayed in Figure 
4. The dye pulse split into two plumes as it flowed into the 
ocean. One plume was entrained in the surf zone where it 
rapidly advected upcoast at velocities exceeding 0.2 m/s; a 
portion of this plume was subsequently taken offshore by a 
rip current. The second plume was carried directly offshore 
by a momentum jet located at the mouth ofthe marsh. The 
portion of the dye entrained in the surf zone on May 1 was 
advected in an upcoast direction because, on that day. ocean 
waves with average significant heights of 0. 7 m were from 
the south (31). During the second release on May 10. ocean 
waves with significant heights of 1.4 m were from the west. 
and the portion of the dye entrained in the surf zone was 
advected rapidly (0.3 m/s) in a down coast direction (data 
not shown). Hence, water flowing out of the marsh during 
ebb tides can impact surf zone water quality at Huntington 
State and City Beaches directly up coast of the Talbert Marsh 
outlet. provided that ocean waves strike the beach in an 
upcoast direction. Interestingly. wave conditions similar to 
those observed during the May 1 experiment were also 
present during the summer of 1999 when large stretches of 
Huntington State and City Beaches were closed to the public 
(personal communication City of Huntington Beach life­
guards. 2000). 
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FIGURE 4. An areal image showing the near shore distribution of 
Rhodamine WT dye at 11:51 PDT, approximately 25 min into a release 
from the Talbert outlet during ebb tide on May 1, 2000. 

In addition to providing qualitative information about 
the fate of marsh effluent as it enters the ocean, the dye 
experiments can also be used to estimate the dilution that 
occurs as ebb flow from the marsh becomes entrained in the 
surf zone. Concentrated dye was released into the Talbert 
Marsh outlet at a rate of Qdye = 8 x IQ-6 m3/s. From the 
calibrated hydrodynamic model, we estimate that the volu­
metric flow of water out of the marsh during the dye study 
on May I was relatively steady and equal to Q.rnuem = Il.6 
m3/s. Photographs of the dye release indicate that the dye 
plume mixed over approximately one-half of the channel 
cross section before reaching the surf zone (31). Taking this 
observation into account, we estimate that the initial dilution 
of the dye plume into the marsh effluent stream was 
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approximately 7.0 x 105 ((Q.rnuent/2)/Qdye)- The volume of 
the dye field at II:51 PDT (thetimeatwhichthe DMSVimage 
in Figure 4 was shot) was approximately 7 x 104 m3 assuming 
a 1.5 m mixing depth. Therefore, the dilution ofthe plume 
at Il:5I PDT, which includes both the initial and the surf 
zone dilution, is the volume of the dye field (7 x I04 m3) 

divided by the volume of the dye released (6.5I x 10-z m3) 

or 1.1 x 106• Taking the ratio of this total dilution (1.1 x I06) 

and the initial dilution (7.0 x 105) indicates that the marsh 
effluent stream was diluted by a factor of 1.6 as it became 
entrained in the surf zone. Hence, effluent leaving the Talbert 
Marsh during ebb tides suffers approximately a factor two 
dilution as it is entrained in the surf zone. 

Surf Zone Study: Bacterial Monitoring. To measure the 
actual impact of ebb flow from the marsh on surf zone water 
quality, an intensive surf zone monitoring program was 
carried out in parallel with the IS day Marsh Study described 
above. ENT measurements in the surf zone varied from below 
detection limit (IO MPN/100 mL) to a high of 5700 MPN/IOO 
mL. A total of 69 (3%) and 298 (IS%) surf zone samples 
exceeded the single-sample and geometric mean standard 
for ENT, respectively. A total of I067 (53%) of the surf zone 
samples fell below the detection limit. As with the data 
collected in the Marsh Study, samples falling below the 
detection limit were arbitrarily assigned the detection limit 
value. 

Figure 5 displays the geometric mean and 95% confidence 
intervals ofENT measured at surf zone stations (9N, 3N, and 
0, see Figure IA) and at the PCH Station during either rising 
or falling tides. These data are also segregated based on 
whether samples were collected in the first 8 days of the 
study or the last 7 days of the study (indicated in the figure 
as "wk I" and "wk 2", respectively), whether the samples 
were collected at ankle or waist depth, and whether the 
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PCH, and 0 (see map in Figure 1). At each station, the geometric means are shown for the first 8 days and last 7 days (denoted wk 1 and 
wk 2, respectively). For the surf zone stations, geometric means for samples taken at ankle and waist depth are indicated. At the PCH 
site, only a surface sample was analyzed. The sample sizes are shown above the bars. The dotted line represents the geometric mean 
standard for ENT (35 MPN/100 ml). · 

samples were collected during rising or falling tides. As 
described in more detail in the Methods and Materials 
section, all of the ENT data plotted in Figure 5 were obtained 
by performing MTF analysis on grab samples, while the ENT 
data collected for the Marsh Study were obtained by 
performing an Enterolert analysis on samples collected with 
an automated sampling system. Comparing the PCH Station 
data in Figure 3A with the PCH Station data in Figure 5, we 
find that during ebb tides the geometric mean of ENT 
estimated using the Enterolert/automated sampling system 
is approximately 60 MPN/100 mL, compared to 30 MPN/100 
mL using MTF/grab samples. ENT values estimated by the 
two approaches are weakly correlated (r = 0.5), but the 
magnitude of the ENT values estimated by the MTF/grab 
sample method appear to be lower. This difference could 
arise due to differences in the analytical technique employed 
(MTF versus Enterolert) and/or the sampling methodology 
employed (grab versus automated). A strong correlation 
between Enterolert and MTF measurements ofENT in marine 
samples (r= 0.927) has been previously reported (32). Hence, 
the differences reported here are probably due to the 
differences in the sample collection protocols employed in 
the Marsh and the Surf Zone Studies. 

Because all of the data presented in Figure 5 were collected 
and analyzed using the same procedure (MTF on grab 
samples). we can directly compare the ENT signal leaving 
the marsh during ebb tides with the ENT signal measured 
in the surf zone over the same period oftime. Figure 5 reveals 
that during falling tides, when ebb flow from the marsh enters 
the ocean, the geometric mean of ENT at the PCH Station 
is approximately two times higher compared to the geometric 
mean of ENT measured at the surf zone stations. With one 
exception, the geometric means of surf zone samples 
collected at waist depth are slightly lower than the geometric 
mean of samples collected at ankle depth. Based on these 
data, the ENT signal at stations 0, 3N, and 9N could have 
been caused by ebb flow from the Talbert Marsh provided 
that the following conditions were met: (I) near complete 
surf zone entrainment of the marsh effluent as it flows over 
the beach and into the ocean during falling tides, (2) no 
more than a factor of 2 dilution as effluent from the marsh 
is entrained in the surf zone, and (3) littoral flow in the surf 
zone directed in an upcoast direction. The first two conditions 
appear to be met based on the results of the dye study 
described above. Based on wave azimuth data recorded at 

Huntington Beach during the 15 day study ( 31), wave-induced 
flow in the surf zone was directed in an upcoast direction 
60% of the time, including long stretches of time between 
May 4 and 8 and again between May 12 and May 16. Hence, 
ENT generated in the marsh appear to have at least a localized 
impact on surf zone water quality at Huntington State Beach. 

ENT Source Study: Urban Runoff. No more than trace 
levels of rainfall were measured in Huntington Beach either 
during, or 14 days prior to, our 15 day study. Therefore, all 
runoff generated by the Talbert Watershed during this period 
was from dry weather sources, including landscape irrigation, 
street cleaning, car washing, and other activities that lead to 
surface water flow. To determine if the Talbert Watershed 
might be a significant source ofENT, samples of runoff were 
collected from pump station forebays and upstream at the 
Talbert and Fountain Valley Channel Stations (Figure 1A) 
and then analyzed for ENT using the Enterolert system (Table 
1). The largest concentration ofENT (61 310 MPN/100 mL) 
was detected in a sample collected from the Flounder pump 
station on 5/8/00 (data not shown). The geometric mean of 
ENT in the runoff ranged from 23.1 MPN/100 mL at the 
Indianapolis pump station to 3477 MPN/100 mL in the 
upstream reaches of the Fountain Valley Channel (Table 1). 
Despite the high concentration of ENT measured in most 
urban runoff samples, the activation of pump stations during 
the last 7 days of our study did not appear to negatively 
impact downstreamwater quality. Indeed, the geometric 
means of ENT at the Brookhurst and PCH Stations during 
ebb tides (Figure 3A) actually decreased when pump stations 
came online. Likewise, the geometric means of ENT at all 
surf zone stations (Figure 5) were either unchanged when 
the pump stations went from offline to online or declined 
slightly. 

There are several possible reasons why the discharge of 
pump station water did not lead to higher ENT concentrations 
in the marsh and surf zone. Mathematical modeling of tidal 
flow in the channel network reveals that water discharged 
from a particular pump station may or may not be flushed 
to the ocean in a single tide cycle, depending on the tidal 
range, when in the tide cycle the discharge occurred, and the 
pump station's inland distance from the shore. Specifically, 
the model predicts that at least 50% of runoff discharged 
during the last 7 days of our study was temporarily trapped 
in the channel network due to the tidally driven oscillation 
of water flow in the drainage channels. 
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TABLE 1. Quality of Water That Enters the Channel Network from Either Uncontrolled Sources of Runoff (Talbert (T.) and Fountain 
Valley (F.V.) Channels) or from Pump Stations (p.s.)" 

ENT (x11)3) 

source 

Adamsp.s. 
Atlanta p.s. 
Banning p.s. 

conducL (mS/cm] 

4.5 (±1.3) 
32.3 (±6.9) 
36.3 (±3.8) 

3.0 (±0.8) 
3.5 (±2.4) 

11.1 (±1.9) 

pH(-] 

7.7 (±0.3) 
7.3 (±0.3) 
7.4 (±0.3) 
7.6 (±0.2) 
7.4 (±0.4) 
7.6 (±0.4) 
7.4 (±0.4) 
7.5 {±0.3) 
9.0 (±0.5) 
8.8 (±0.5) 

turbidity [NTU) 

10.2 (±5.1) 
22.1 (±4.8) 

geometric mean (MPN/100 ml] 

1.6 (+1.7/-0.8)) 
1.6 (+0.75/-0.51) 

mean (MPN/100 ml) 

3.6 (±6.0) 
2.0 (±1.3) 

OC Adams p.s. 
Flounder p.s. 
Indianapolis p.s. 
Yorktown p.s. 
Newland p.s. 

8.0 (±2.6) 
19.7 (±4.5) 

3.1 (±4.8) 
2.5 (±4.9) 

9.3 (±2.0) 
24.7(±11) 
13.8 (±19.8) 
11.5 (±5.3) 
27.2 (±9.9) 
10.4 (±4.9) 

0.7 (+0.7/-0.3) 
2.87 (+2.8/-1.4) 
1.9 (+6.1/-1.5) 
0.023 (+0.06/-0.02)) 
2.2 (+5.1/-1.6) 
1.2 (+1.1/-0.6) 

1.8 (±3.2) 
5.2 (±6.1) 

12.5 (±17) 
0.012 (±0.02) 
9.7 (±11) 
2.1 (±2.4) 

F. V. channel 
T. channel 

2.1 (±0.8) 
3.22 (±2.0) 

3.5 (+2.0/-1.3) 5.2 (±6.3) 
0.5 (+0.4/-0.2)) 0.9 (±1.1) 

• Standard deviations and 95% confidence intervals are given in parentheses for mean and geometric mean values. respectively. 

By integrating the conductivity depressions evident in 
Figure 2 (see Methods and Materials). we estimate that the 
volume of runoff flowing into the ocean at the PCH Station 
during the first 8 days and last 7 days was 5000 m3 and 4000 
m3, respectively. Furthermore. we estimate the amount of 
flow entering the upper reaches of the channels at the 
Fountain Valley and Talbert Stations to be approximately 
8000 m3 (first 8 days) and 7000 m3 (last 7 days). and we 
estimate the amount of runoff discharged from pump stations 
the last 7 days of the study to be 16 000 m3• Hence, the net 
inflow and outflow of runoff roughly balance during the first 
8 days (8000 and 5000 m3, respectively). while the net inflow 
and outflow of runoff do not balance during the last 7 days 
(22 000 and 4000 m3• respectively). These volume estimates 
support the conclusion that the majority of the pump station 
water discharged in the last 7 days of the study was trapped 
in the channel network. Importantly, the 7000 m3 per week 
of runoff continuously entering the drainage channels from 
the upper reaches of the Talbert Watershed had relatively 
little impact on downstreamwater quality. at least compared 
to the ENT signal generated by the Talbert Marsh. Die-off of 
ENT and the relatively long residence time ( -1 week) of runoff 
in the drainage channels may limit the downstream impact 
of urban runoff (33-35). The fate and transport of bacterial 
pollutants in the drainage system at Huntington Beach is a 
subject of ongoing investigations. 

ENT Source Study: Sediment and Vegetation. Sediment 
cores were collected from May 22 to June 6, 2000 along a set 
of transects (dotted lines in Figure lA) located both in the 
marsh and surf zone. ENT levels in the sediment cores are 
consistent with the marsh being a significant source of these 
bacteria. Nineteen percent of sediment samples from the 
marsh (n = 96) were positive for ENT. compared to 2% of the 
sediment samples from the surf zone (n = 121). A total of 
65% of the surface sediment samples in the marsh were 
positive for ENT. Vertical profiles of ENT in the marsh 
sediments indicate that the bacteria are concentrated in the 
top 1 em of the cores (Figure 6). The largest concentration 
ofENT in the sediment cores (50 000 MPN/100 g) was from 
a surface sample collected from the northeast corner of the 
marsh. Of the sediment collected from the surf zone, only 
one sample had significant levels ofENT (800 MPN/ l 00 mL). 
and this was a surface sample collected directly upcoast of 
the Talbert Marsh outlet. 

High lev£:ls ofENT. ranging from 18 to 450 000 MPN/100 
g (geometric mean of 2284 MPN/100 g. n = 9). were also 
found on seaweed collected from the marsh. The fact that 
sediments and vegetation are enriched in ENT suggests that 
these organisms are surviving. and perhaps even growing. in 
the marsh environment. Marine vegetation supports the 
growth of certain strains of ENT in New Zealand. and 
estuarine sediments can apparently support the growth of 
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FIGURE 6. The vertical distribution of ENT in marsh sediments. 
Error bars represent 95% confidence intervals. The number of cores 
used to calculate the geometric mean values are indicated. 

ENTin tropical settings such as Hawaii and Guam (21, 22). 
although there are no published reports of this occurring in 
Mediterranean climates such as southern California . 

ENT Source Study: Bird Feces. Bird feces are a significant 
source of ENT in the marsh environment. This conclusion 
was arrived at by measuring the ENT levels in the following: 
(I) marsh water alone, (2) 500 mL of marsh water after 
addition of approximately 10 g of marsh sediment, and (3) 
500 mL of marsh water after addition of approximately 10 
g of marsh sediment containing bird feces that were either 
wet or dry at the time of collection. The concentration of 
ENT was below the detection limit (100 MPN/100 mL) in 
samples of pure marsh water and in marsh water containing 
feces-free sediment. However, when marsh water was 
exposed to sediment containing feces that were wet at the 
time of collection, the ENT concentrations ranged from 9090 
to 24 192 000 MPN/100 mL (n == 10). Likewise. marsh water 
exposed to sediment containing feces that were dry at the 
time of collection had ENT concentrations ranging from 100 
to 241 920 MPN/100 mL (n = 10). The geometric mean and 
95% confidence intervals of the ENT measured in marsh water 
exposed to wet and dry feces were 1.8 x 105 + 6.2 x 105 I -1.4 
x lOS and 6.8 x lOZ + 3.3 x 103/-5.6 x 102 MPN/100 mL. 
respectively. Expressing these geometric means and confi­
dence intervals on a per feces basis. we obtain 8.9 x 105 + 
3.1 X 106/-6.9 X 105 and 3.4 X 104 + 1.6 X 104/-2.8 X 1Q3 
MPN/feces for wet and dry feces, respectively. 

The majority of the bird feces are deposited on low-lying 
mud flats in the marsh which become submerged to varying 
degrees during high tides. To determine if bird feces deposited 
in the marsh can account for the observed increase of ENT 
in water as it flows through the marsh, we performed a simple 
mass balance calculation as follows: 

(3) 

Here G is the rate of generation of bacteria in the marsh with 
units of [MPNIT). Gout and Ctn are the concentrations ofENT 
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at the outlet and inlet of Talbert Marsh. respectively. with 
units of [MPN/Ll]. and Qout and Qm are the volumetric flow 
rates of water at the outlet and inlet of Talbert Marsh with 
units [U/T], where Land Trepresent length and time scales. 
respectively. 

During ebb tides. in-situ measurements of flow velocity 
and water elevation at Brookhurst and PCH Stations indicate 
that the flow in and out of Talbert Marsh roughly balance so 
that Qout ~ O.n and eq 3 simplifies as follows: 

G = Q(6.C) (4) 

The parameter !J. Cis the increase in ENT measured in water 
as it flows through Talbert Marsh. 

Using average ebb tide values of !J.C = 29 MPN/100 mL 
(see Figure 3E) and Q = 8.37 m3/s from the calibrated 
hydrodynamic model. we estimate a generation rate for ENT 
in the marsh to be G ~ 1010 MPN/h. Assuming each bird 
dropping has 106 MPN/feces (the geometric mean for wet 
bird feces), then 104 wet feces/h would be needed to account 
for the estimated generation rate. Our bird census indicates 
that. at most, 103 birds are present in the marsh, which 
corresponds to a deposition rate of more than 1 feces per 
bird every six minutes. If instead we use the maximum 
number ofENT liberated from the wet bird feces (108 MPN/ 
feces) and the average number ofbiras present in the marsh 
during the day (228 birds). the deposition rate required 
decreases to approximately I feces per bird every 3 h. This 
latter deposition rate is comparable to rates observed for the 
same bird species in captivity, typically one dropping every 
3 h (personal communication,]. Pavlat, Wildlife Care Facility. 
Huntington Beach, CA). 

The above analysis does not consider the potential 
contributions of older, dried. bird feces, which were also 
found to contain significant levels of ENT. Portions of the 
mud flats in Talbert Marsh may remain exposed over many 
tide cycles, allowing the quantity ofbird feces deposited there 
to increase. During a spring tide, when higher than average 
high tides occur. these older feces may become suspended 
in the marsh water and thereby increase the concentration 
of ENTin the water column. This idea is consistent with the 
fact that the highest level ofENT recorded at the Brookhurst 
and PCH Stations occurred during spring tides when the 
mud flats are most likely to be washed by tidal action (see 
Figure 2). Vegetation in the Talbert Marsh may also contribute 
to the levels ofENT in the water column, as could the growth 
of these organisms at the sediment/water interface. Indeed. 
growth at the sediment/water interface is supported by the 
distribution of ENT in cores taken from Talbert Marsh (see 
Figure 6). While bird droppings are clearly a significant source 
of ENT in the marsh, other sources may also contribute to 
the generation ofENT in the marsh including urban runoff. 
sediment, and vegetation. 

Implications. ENT generated in the Talbert Marsh appear 
to be at least partially responsible for the frequency with 
which surf zone samples in Huntington State and City 
Beaches exceed state bathing water standards. This conclu­
sion is based on two findings from our study: (i) ENT 
concentrations are increased above ENT standards (both 
single-sample and geometric mean) as water passes through 
the marsh and (ii) water flowing out of the marsh can be 
transported by littoral currents to the region of Huntington 
State and City Beaches where ENT standards are routinely 
exceeded. The ENT appear to enter the marsh from birds 
and runoff. and once there these organisms accumulate. and 
perhaps even grow, on marsh vegetation and sediments . 

While ENT flowing into the surf zone during ebb tides 
may be responsible for beach postings that occur near the 
marsh outlet, the marsh is probably not the only source of 
ENT at Huntington State and City Beaches. During the 

summers of 1999 and 2000, for example. surf zone station 
9N (see Figure 1) was frequently posted or closed (total of 
70 days) due to elevated levels ofENT. even during periods 
of time when the concentration of ENT at stations near the 
Talbert Marsh outlet were relatively low ( 31). Given this spatial 
distribution ofENT. it is unlikely that the bacteria at 9N are 
coming solely from the Talbert Marsh, and their exact source 
is a matter of ongoing investigation. Indeed. we anticipate 
that the impact of marsh effluent on surf zone water quality 
will be relatively localized. given the factor two dilution that 
occurs as the marsh water mixes into the surf zone. and the 
fact that ENT die-off in ocean water (34. 35). 

Based on the results presented in this paper. there may 
be a tradeoff between the restoration of coastal wetlands 
and compliance with marine water contact standards. This 
tradeoff could be ameliorated by specifically designing 
wetlands to remove bacteria from the water column. For 
example, freshwater wetlands remove bacterial pollutants 
most efficiently when the flow velocities are slow ( < 0. 7 m/ s) 
and the residence time of water is long (10 h) (36, 37}. While 
the flow velocities in the Talbert Marsh are within the 
recommended range. the residence time of water ( < 1 h) is 
not. On the other hand. if there are no human health risks 
associated with ENT from wetland effluent. then marine water 
contact standards may need to be modified to account for 
the existence of both benign and non benign sources of these 
bacteria. An epidemiological study could help to define the 
human health risks associated with human exposure to 
nonanthropogenic sources of ENT such as marsh effluent. 
These issues are especially timely, as a Federal law has 
recently been enacted that mandates national monitoring 
and reporting of coastal water quality (38). 
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APPENDIX D 

NUMERICAL MODELING OF POTENTIAL WATER QUALITY IMPACTS FROM 
BIRD USE OF THE BOLSA CHICA WETLAND 

(Moffatt & Nichol Engineers, 2001) 
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July 18, 2001 

State of California 
Coastal Conservancy 
1330 Broadway, Suite 1100 
Oakland, CA 94612-2530 

Attn: Melanie Denninger, Project Manager 

Subj: Final Letter Report, Numerical Modeling of Potential Water Quality Impacts from Bird 
Use ofthe Bolsa Chica Wetland 
M&N File: 4012-18 

Dear Ms. Denninger: 

This final report presents findings of the numerical modeling of potential water quality impacts 
from bird use of Bolsa Chica wetland, and addresses potential impacts at Talbert Marsh from 
birds as comparison information. The report also includes other revisions from the draft as 
requested by the Subcommittee and others at the meeting at the State Lands Commission on June 
13, 2001. Revisions are presented in the Analysis of Results section ofthis report and include: 

• Analysis of bacteria concentrations at existing Inner Bolsa Bay to place predictions for future 
Bolsa Chica in context; 

• First-order approximation of bacteria generation and concentrations from birds at Talbert 
Marsh as an initial step at model verification; 

• Cursory analysis ofthe potential for stratification of flows and effects on model results; and 

• Revised graphic presentation of results per the direction of the group in the meeting. 

This analysis is currently based on the assumption that only the full tidal basin is used by birds 
and contributes bacteria to the ocean. Supplemental modeling is currently being performed to 
add effects of bird use and bacteria contributions from the muted tidal areas and future full tide 
basin to the analysis. The draft findings of the supplemental work will be released as soon as 
possible. This letter report will eventually be reissued to present those results together with this 
present work . 

250 W Wardlow Road P 0 Box 7707. Long Beach. California 90907 (562) 426-9551FAX (562) 42L-7489 
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INTRODUCTION 

The recent study done at Talbert Marsh by Dr. Stanley Grant, Generation of Enterococci 
Bacteria in a Coastal Salt Marsh and Its Impact on SurfZone Water Quality, to be published in 
the journal of Environmental Science and Technology in June of 2001 (Reference 1), indicates 
that seagull feces are a contributor of enterococcus bacteria to the marsh and ocean. The State 
Department of Parks and Recreation has expressed concern that restoration at Balsa Chica may 
cause similar conditions, and has requested modeling to predict bacteria levels caused by bird 
feces relative to state criteria and the potential for beach closures. The objectives of this study 
are as follows: 

• Perform numerical modeling of potential water quality impacts at Balsa Chica from 
bird excrement, and 

• Quantify the potential number of beach closures that could occur during a 
representative period of time that could cause a worst-case impact to Balsa Chica 
State Beach Park. 

BACKGROUND 

This work was performed in two iterations. Both modeling iterations are presented below. 

Initially, modeling was done to predict impacts from a reasonable worst case of tides and bird 
use at the marsh. A typical ocean tide condition of alternating spring and neap tides (ranges of 
approximately 8.2 feet and 2.8 feet in the ocean, and 7.3 feet and 2.8 feet in the marsh, 
respectively) as would occur over a 14-day period was assumed. Bird use was assumed to be 
similar to that recorded at Batiquitos Lagoon in Carlsbad, which is a site comparable in size and 
configuration to Bolsa Chica. Additionally, a population of 280 seagulls and terns was assumed 
to excrete on the flood bar just inside the lagoon from the inlet, similar to that observed at 
Talbert Marsh. Initial results showed very low levels of bacteria at the tidal inlet mouth from 
bird excretions, suggesting no beach postings would occur. Maximum bacteria concentrations 
were predicted to be 0.21 Most Probable Number (MPN)/100 milliliters (ml), compared to a state 
standard of 35 MPN/1 00 ml for a 30-day geometric mean condition. 

' 

• 

• 

These results prompted the Bolsa Chica subcommittee to direct modeling be done for more 
conservative conditions to predict a worst-case condition. The second iteration of modeling was . 
done for conditions of narrow range neap tides that were recorded in March of 2001. The tide 
range was between 4.4 and 3.8 feet for seven days. Bird use throughout the entire marsh was 
assumed to be five times the bird concentration assumed for the initial modeling, with a 
population of 2,000 seagulls and terns excreting on the flood bar. Modeling results showed an 
increase in bacteria concentrations by one order of magnitude to 2.19 MPN/1 00 ml, still less than • 
the state standard of 35 MPN/100 ml for a 30-day geometric mean. Conditions during a neap 
tide would not likely extend over 30 days, however the instantaneous standard of 104 MPN/100 
ml may be more appropriate as a comparison. 
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Modeling of bacteria concentrations from bird excretions was not modeled at Talbert Marsh due 
to inherent difficulties in quantifying the bacteria budget of the system. Talbert Marsh differs 
from proposed Bolsa Chica in that bacteria are supplied from upstream flood control channels, 
from a higher concentration of seagulls, from the ocean on incoming tides, and with an unknown 
level of contribution from the marsh soils and/or vegetation. It also possesses a smaller tidal 
prism and an extensive shallow sand . bar system resulting in less dilution of contaminants. 
Modeling would require quantification of the bacteria budget including inputs, storages and 
possible generation, and outputs of bacteria to predict concentrations in the marsh. This task is 
difficult and its accuracy with available data is widely open to question. 

Modeling of this process at Bolsa Chica is based primarily on the parameters of tidal prism, bird 
concentrations, bird types and distribution. Bacteria generation by the marsh itself was not 
included due to its unknown magnitude and the possible ramifications on results. The lack of 
available data for this parameter precludes its effective use as a modeling assumption. 

SCENARIO t-REASONABLE WORST-CASE 

Modeling Assumptions 

A. Marsh Area Enterococci Concentration Calculation 

Bird use was assumed to be the same as that measured at Batiquitos Lagoon (similar in 
size and habitat distribution to future Bolsa Chica) in mid-Spring of 1999, with gull use 
of the flood bar assumed to be similar to Talbert Marsh measured in May of2000. Figure 
1 shows assumed bird distributions and consequent areas of excretions, and Tables 1 
through 4 shows their bacteria generation levels. 

The modeling area was divided into two subareas: the ocean (nearshore ocean, tidal inlet 
and easternmost portion of the full tidal basin) and the marsh defined as the remaining 
full tidal basin marsh area. The enterococci bacteria dropped by all birds were distributed 
in the marsh. It is assumed that the bacteria become evenly distributed over time in the 
marsh. 

The average enterococci concentration in the marsh was calculated assuming that the 
total number of enterococci dropped by all birds in the marsh in one tidal cycle would be 
diluted by the tidal prism of that area. Therefore, the marsh enterococci concentration 
can be calculated by following formula: 

n 

L(B; xD; xENI;) 
C EXT = --.l ------

TP 

Where 

CENT Enterococci concentration (MPN/ml), 
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MPN = Most Probable Number 
Bi = total number of type i bird in the marsh, 
Di = total number of drops for a type i bird per tidal cycle, 
ENTi =total number of enterococci per drop for a type i bird, 
n = number of bird types, and 
TP = average tidal prism, TP equals to the water surface area at mean sea level (MSL) 

multiplied by the average tide range (296 acres or 12,893,760 square feet times 
3.82 feet= 49,254,000 cubic feet). 

B. Input Value of Enterococci Concentration at the Marsh Boundary to the Ocean 

The input value of average enterococci concentration (calculated using the method shown 
above) to the downstream portion of the marsh to be contributed to the nearshore for 
water quality modeling was specified as shown in Tables 1 through 4. The enterococci 
bacteria were then modeled as moving with ebbing tides to the nearshore and offshore 
area. 

Numerical Modeling Methods for Scenario 1 

• 

Two numerical models were used to perform the work. A one-dimensional model was used to • 
calculate ebbing tidal discharge to transport contaminants seaward from the marsh and a two­
dimensional model was used to disperse the contaminants in the nearshore ocean. The modeling 
sequence is described below. 

A. Marsh Area Enterococci Concentration 

Enterococci concentrations were calculated based on two conditions: 

• Condition 1: Worst Case- Early spring with gulls and terns on the flood bar, and 

• Condition 2: Early spring with no birds using the flood bar. 

Several types of birds (brown pelicans, Caspian and black skimmers) only excrete in the 
daytime. Therefore, the daytime and nighttime enterococci concentrations for the two 
conditions were calculated separately. The maximum enterococci concentrations 
predicted for Condition 1 (worst case of birds) in the ocean end of the tidal inlet are 0.21 
and 0.20 MPN/100 ml for day and night conditions, respectively. Maximum enterococci 
concentrations predicted for Condition 2 (typical bird numbers) in the ocean end of the 
tidal inlet are 0.20 and 0.18 MPN/1 00 ml for day and night conditions, respectively. The 
AB411 Single-Sample Standard is 104 MPN/100 ml and the 30-Day Geometric Mean 
Standard is 35 MPN/100 ml. Tables 1 through 4 show the detailed calculations, such as 
tidal prism, type of birds, number of each type ofbird, number of drops per bird per tidal • 
cycle and number of enterococci per bird drop. · 
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B. 

c. 

For modeling bacteria levels from bird excretions under a typical scenario of bird use of 
the marsh, the maximum enterococci concentration of0.21 MNP/100 ml was used as the 
input boundary enterococci concentration at the marsh for the worst case relative to the 
volume of bird excretion and bacteria contributions (Condition 1, daytime). 

Calculation of Tidal Discharge From the Marsh to the Ocean 

The calibrated one-dimensional Hydrodynamic Circulation Model (HCM) for the Bolsa 
Chica Wetland system study (see Reference 2) was used to calculate the discharge from 
the marsh to the ocean system. The model domain is shown in Figure 2. Tides were 
based on developing a representative 14-day tidal cycle called a Tidal Epoch Analysis 
(TEA) tide from the 19-year tidal epoch. This TEA tide is simply a statistical tide 
developed to represent the variations that occur over the two-week spring and neap tide 
cycles and longer-tenn tidal variations over 19 years. It provides the benefit of analyzing 
the full range of tide conditions over a shorter time period with less computation time 
than modeling of the full 19-year tidal record. It is fully described in Reference 2. This 
statistical tide is run to represent a period of 45 calendar days of hydraulic exchange 
between the marsh and ocean. The tidal discharge at the marsh/ocean boundary line 
predicted by the calibrated HCM over this period is shown in Figure 3 and the TEA tide 
at the boundary used in this computation is shown in Figure 4. 

Calculation of Enterococci Concentration in the Nearshore and Offshore Area 

The calibrated two-dimensional RMA2 hydrodynamic model for the Bolsa Chica wetland 
restoration project (Reference 2) was used to compute the flow in the nearshore and 
offshore area with the TEA tide at the offshore boundary and discharge obtained from the 
HCM model at the marsh/ocean boundary. The model domain is shown in Figure 5. The 
calibrated RMA4 water quality model for the Bolsa Chica project (Reference 2) was then 
used to calculate the enterococci concentration in the nearshore and offshore area for a 
45-day period with input of hydrodynamics predicted by the RMA2 model. To be 
extremely conservative, no decay of the enterococci bacteria was assumed in the RMA4 
enterococci transport modeling. This assumption is not realistic, but was employed to 
generate the absolute worst-case predicted bacteria levels along the beach as an envelope 
to work within for analysis. It was also assumed that wind and wave-driven currents 
were negligible so that maximum concentrations remain at the inlet mouth, rather than 
dispersing along the coast. 

It was also assumed that stratification of flows in the inlet and ocean is negligible due to 
turbulence. The shallow depth of flow and high flow rate in the inlet will clearly lead to 
mixing through the water column. In the ocean, waves mix nearshore waters, and wave­
and wind-driven currents generate further turbulence that creates a generally well-mixed 
environment. An unstratified condition leads to greater dilution of bacteria and lower 
concentrations. A stratified flow condition in the inlet or ocean would lead to a lower 
dilution of bacteria and higher concentrations. 
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Modeling Results for Scenario 1 

Figure 6 shows the highest enterococci concentration that the model predicted through the 45-
day modeling period. Values at the beach and ocean varied, with the highest value occurring at 
ebbing tides for the worst case during Scenario 1 in the daytime with a zero value for the decay 
rate. As shown in Figure 6, the peak enterococci concentrations are 0.20 MPN/1 00 ml in the 
marsh area, 0.18 MPN/1 00 ml in the inlet area and 0.06 MPN/1 00 ml at a radius of 1000 feet 
from the tidal inlet. These values are compared to the state criteria of 104 MPN/1 00 ml for an 
instantaneous maximum value and 35 MPN/100 ml for a 30-day geometric mean. Either 
criterion could be applied in the exercise, but the prediction falls well below either value. 
Because the predicted values with no decay rate were so low relative to state criteria, no 
additional modeling was performed using a realistic decay rate. Any modeling results with a 
decay rate would yield bacteria values below those predicted with a rate of zero. 

Conclusions for Scenario 1 

• 

The highest predicted enterococci bacteria concentration levels for the worst case condition in 
the marsh and nearshore area over the entire 45-day modeling period are two orders of 
magnitude lower than the applicable state criteria (AB411 30-Day Geometric Mean Standard of . • 
35 MPN/100 ml). Therefore, no beach closures would occur from bird use ofthe marsh under the 
assumptions used for this analysis. In order to reach an exceedance of the criteria, the 
concentration of bacteria would have to be increased 170 fold in the marsh. No physical 
(decreased tidal prism) or biological conditions (increased bird use) are anticipated for this to 
occur with the proposed project. 

MODELING SCENARIO 2- WORST -CASE 

Modeling Assumptions 

A. Marsh Area Enterococci Concentration Calculation 

Bird use throughout the marsh was assumed to be five times that assumed for the 
reasonable worst case (modeling scenario 1 ), with gull use of the flood bar assumed to be 
increased from 280 gulls and terns to 2,000. Assumed bird distributions and consequent 
areas of excretions were the same as those shown in Figure 1, and Tables 5 through 8 
show bird bacteria generation levels. 

The method used to calculate the bacteria concentration at the marsh was slightly 
modified from the first iteration, in that bacteria on the flood bar were assumed to be 
diluted to a lesser extent than those in the main marsh before they are carried to the 
ocean. The modeling area was divided into two subareas: the ocean (nearshore ocean, 
tidal inlet and easternmost portion of the full tidal basin) and the marsh defined as the • 
remaining full tidal basin marsh area. The enterococci bacteria dropped by all birds were 
distributed in the marsh as shown in the Figure 1 and Tables 5 through 8. 
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The enterococci concentration in the marsh was calculated assuming that the total number 
of enterococci dropped by the bird types of A, B and C (see Table 5 and Figure 1) in one 
tidal cycle would be diluted by the tidal prism of marsh area. Also, all enterococci 
dropped by the bird types of A, B and C in one tidal cycle would be assumed to move to 
the ocean with ebbing flow in one tidal cycle period. The bird type D (gulls/terns) drops 
enterococci on the flood bar which is located close to the inlet (see Figure 1). Therefore, 
only a fraction ofthe tidal prism would dilute all the enterococci dropped by bird type D. 
Based on the estimated size of the flood bar (Reference 2) and to be conservative, it was 
assumed that one sixth of the tidal prism was sufficient to dilute all enterococci dropped 
by bird type D. Also, all enterococci dropped by bird type D in one tidal cycle were 
assumed to move to the ocean in the first hour of the ebbing flow. 

B. Input Value of Enterococci Concentration at the Marsh Boundary to the Ocean 

The input value of enterococci concentration at the downstream portion of the marsh to 
be contributed to the nearshore for water quality modeling was specified using the 
assumptions described above. The enterococci bacteria were then modeled as moving 
with ebbing tides to the nearshore and offshore area . 

Numerical Modeling Methods for Scenario 2 

The same two numerical models were used to perform the work as were used for Scenario 1. 
The one-dimensional model was used to calculate ebbing tidal discharge to transport 
contaminants seaward from the marsh and the two-dimensional model was used to disperse the 
contaminants in the nearshore ocean. The modeling sequence is described below. 

A. ·Marsh Area Enterococci Concentration 

Enterococci concentrations were calculated based on two bird use conditions: 

• Condition 1: Most Birds- Early spring with gulls and terns on the flood bar, and 

• Condition 2: Typical Number of Birds - Early spring with no birds using the 
flood bar. 

The same types of birds (brown pelicans, Caspian terns and black skimmers) and timing 
of excretions assumed for Scenario 1 were assumed for Scenario 2. However, the 
numbers of birds were increased. The maximum enterococci concentrations predicted for 
the Condition 1 (worst case of birds) in the ocean near the inlet are 1.8 and· 1.7 MPN/100 
ml for day and night conditions, respectively. Maximum enterococci concentrations 
predicted for Condition 2 (typical bird numbers) in the marsh are 1.41 and 1.32 MPN/1 00 
ml for day and night conditions, respectively and are even lower in the ocean. The 
AB411 Single-Sample Standard is 104 MPN/100 ml and the 30-Day Geometric Mean 
Standard is 35 MPN/1 00 mi. Tables 5 through 8 show the detailed calculations, such as 
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the type of birds, number of each type of bird, number of drops per bird per tidal cycle 
and number of enterococci per bird drop. 

For modeling of bacteria concentrations from bird excretions, the enterococci 
concentration for the worst case relative to the volume of bird excretion and bacteria 
contributions (Condition 1, daytime) was used as the input boundary enterococci 
conce11tration at the marsh. This enterococci concentration versus time is shown in 
Figure 7. 

B. Calculation of Tidal Discharge From the Marsh to the Ocean 

• 

The calibrated one-dimensional Hydrodynamic Circulation Model (HCM, see Reference 
2) was used to calculate the discharge from the marsh to the ocean system. The model 
domain is shown in Figure 2. To be conservative, a neap tide was selected in the 
modeling in order to create a smaller dilution of enterococci bacteria compared to other 
tides. Neap tide elevation data of March 13, 2001 to March 19, 2001 at the tidal gage in 
the Outer Harbor, Los Angeles, California were used in the modeling. These neap tide 
elevation data were downloaded from the National Oceanic and Atmospheric 
Administration (NOAA) web page. This is the closest tidal gage to the Bolsa Chica. The • 
difference of tidal elevation and phase lag between this tidal gage and Bolsa Chica are 
negligible. The tidal discharge at the marsh/ocean boundary line predicted by the 
calibrated HCM over this period is shown in Figure 8 and the neap tide at the offshore 
boundary used in this computation is shown in Figure 9. 

C. Calculation of Enterococci Concentration in the Nearshore and Offshore Area 

The calibrated two-dimensional RMA2 hydrodynamic model for the Bolsa Chica wetland 
restoration project (Reference 2) was used to compute the flow in the nearshore and 
offshore area with the neap tide at the offshore boundary and discharge obtained from the 
HCM model at the marsh/ocean boundary. The model domain is shown in Figure 5. The 
calibrated RMA4 water quality model for the Bolsa Chica project (Reference 2) was then 
used to calculate the enterococci concentration in the nearshore and offshore area for the 
neap tide period with input of hydrodynamics predicted by the RMA2 model. To be 
extremely conservative, no decay of the enterococci bacteria was assumed in the RMA4 
enterococci transport modeling. This assumption is not realistic, but was employed to 
generate the absolute worst-case predicted bacteria levels along the beach as an envelope 
to work within for analysis. 

As with Scenario 1, it was assumed that stratification of flows in the inlet and ocean is 
negligible due to turbulence. The shallow depth of flow in the inlet and high flow rate 
will clearly lead to mixing through the water column. In the ocean, waves mix nearshore • 
waters, and wave- and wind~driven currents generate further turbulence that creates a 
generally well-mixed environment. An unstratified condition leads to greater dilution of 
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bacteria and lower concentrations. A stratified flow condition in the inlet or ocean would 
lead to a lower dilution of bacteria and higher concentrations. 

Modeling Results for Scenario 2 

Figure 1 0 shows the highest enterococci concentration that the model predicted through the neap 
tide modeling period for the worst case (condition 1, daytime). Figure 11 shows the enterococci 
concentration versus time at model input boundary, inlet and ocean for the worst case (condition 
1, daytime). Locations of the model input boundary, inlet and ocean are shown in Figure 12. 
Values at the beach and ocean varied, with the highest value occurring at ebbing tides for the 
worst case during Condition 1 in the daytime with a zero value for the decay rate. As shown in 
Figures 10 and 11, in this instance, the peak enterococci concentrations are 2.2 MPN/100 ml in 
the marsh area, 1.8 MPN/100 ml in the inlet area and 0.2 MPN/100 ml at a radius of 1000 feet 
from the tidal inlet. These values are compared to the state criteria of 104 MPN/1 00 ml for an 
instantaneous maximum value and 35 MPN/1 00 ml for a 30~day geometric mean. Either 
criterion could be applied in the exercise, but again, the prediction falls well below either value. 
Because the predicted values with no decay rate were so low relative to state criteria, no 
additional modeling was performed using a realistic decay rate. Any modeling results with a 
decay rate would yield bacteria values below those predicted with a rate of zero. 

Conclusions for Scenario 2 

The highest predicted enterococci bacteria concentration levels for the worst case condition in 
the marsh and nearshore area over the neap tide modeling period are one order of magnitude 
lower than the applicable state criteria (either the AB411 30-Day Geometric Mean Standard of 
35 MPN/100 ml or the instantaneous standard of 104 MPN/100 ml). Therefore, no beach 
closures would occur from bird use of the marsh under the assumptions used for this analysis. In 
order to reach an exceedance of the criteria, the concentration of bacteria would have to be 
increased 16 fold in the marsh. No physical (decreased tidal prism) or biological conditions 
(increased bird use) are anticipated for this to occur with the proposed project. 

ANALYSIS OF RESULTS 

Results are analyzed in context with available water quality and bird data for existing Inner 
Bolsa Bay and Talbert Marsh. Inner Bolsa Bay is relevant to the study in that it is immediately 
adjacent to proposed Bolsa Chica and it is assumed that bird use and consequent water quality in 
both sites should be similar. Talbert Marsh is particularly significant in that the large-scale water 
quality problem along Huntington State Beach in 1999 occurred in the vicinity of the Talbert 
Marsh inlet and researchers hypothesized that it conveyed bacteria to the sea contributing to the 
problem. Several studies were conducted and therefore detailed data of bird use, soil quality, 
water quality and tidal flows are available for analysis and comparison to predictions for Bolsa 
Chica as validation of the method. 
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Water Quality at Inner Bolsa Bay 

--------------------- ---

Inner Bolsa Bay (IBB) is located immediately south and west of the proposed Bolsa Chica 
wetland restoration project. It was restored to a 159-acre wetland in 1979 by the State of 
California. Birds use the site and bird counts occur regularly. Water samples are also regularly 
retrieved and tested for bacteria by the Orange County Health Care Agency (OCHCA). Attached 
as Table 9 is a matrix of instantaneous water sample test results for IBB and from other nearby 
water bodies. It shows that water quality exceeded state standards twice since August 1997. 
Exceedances were for fecal coliform on February 20, 1998 after a storm and on May 22, 1998 
when levels were also high upstream on a connecting flood control channel. Standards for 
instantaneous readings of enterococcus have never been exceeded. The maximum concentration 
recorded for enterococcus was 40 MPN/100 rnl on both June 16, 1999 and April 9, 2001. 

It should be noted that the tidal prism for IBB is relatively small at 6.2 million cubic feet 
(compared to approximately 50 million cubic feet for future Bolsa Chica), so dilution of bacteria 
is not causing concentrations to be unusually low. Bacteria concentrations at IBB appear to be 
more a function of anomalous events rather than from excessive bacteria loading from birds. 

• 

These data suggest that if bird use concentrations at future Bolsa Chica are similar to that at IBB • 
as expected, then bacteria concentrations may also be relatively low. Additionally, IBB is 
presently connected to the East:Garden Grove Flood Control Channel with culverts and is subject 
to contamination during storms or sewage spills. Future Bolsa Chica is not proposed to be 
connected to a flood control channel so this water quality influence should not be present. 

Water Quality at Talbert Marsh 

A first-order approximation of bacteria generation and concentrations from birds at Talbert 
Marsh is presented as an initial step at verification of the method used in the analysis for future 
Bolsa Chica. Data provided by UCI and analyzed in the recent journal article cited in Reference 
1 were used to calculate the bacteria concentration in the marsh from bird use. 

The bird population in the marsh during the two-week study in May of 2000 was recorded by 
UCI. The maximum number of birds were present on May 9 and the population was 1,180. 
Assuming all of these birds were the western gull, the bacteria loading to the marsh would have 
been 4.7 billion per day during daylight hours. The tidal prism of the marsh dilutes the bacteria 
concentration. It was estimated at 1.9 million cubic feet as determined from the engineering 
design drawings from 1987 prior to its construction in 1991 as provided by the County of 
Orange, Public Facilities and Resources Division. Since its construction, significant shoaling has 
occurred and the tidal prism is undoubtedly lower than this initial estimate. The effect of a 
smaller tidal prism on the bacteria concentration calculation is that the concentration would be • 
higher than calculated here. 
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The calculated bacteria concentration for Talbert Marsh under the above conditions is 8. 7 
MPN/100 ml as shown in Table 10. No decay rate is assumed. If the birds are assumed to be 50 
percent western gulls and 50 percent elegant terns, the calculated bacteria concentration is 5.5 
MPN/1 00 ml as shown in Table 11. These concentrations compare with the estimate at Bolsa 
Chica of 0.21 MPN/1 00 ml under typical bird use conditions and a maximum concentration of 
2.2 MPN/1 00 ml assuming a bird population of five times that predicted. If modeled, the 
concentrations at Talbert would gradually disperse once released to the ocean and would trail off 
in the direction of wave-induced currents. Ocean and beach bacteria concentrations would 
decrease from levels in the marsh. 

The UCI study indicated that birds were a contributor to water quality conditions at Talbert 
Marsh, and that other factors such as marsh soils may also contribute to bacteria loading there. 
In the article (Reference 1 ), the geometric means of enterococcus concentrations on ebbing tides 
during the May 2000 study period are shown to vary from 40 to 60 MPN/1 00 ml. Therefore, 
other unknown sources would have to contribute from approximately 5- to 9-fold the quantity of 
bacteria assumed to be contributed by birds. These sources are obviously significant and should 
be determined if that system is to be understood. Similar studies may not be necessary for Bolsa 
Chica due to its more typical water quality and bird use characteristics . 

RECOMMENDATIONS 

If additional investigation of bacteria contributions from marshes is warranted, several tasks can 
be performed to further verify predictions at Bolsa Chica compared to other wetlands. 
Additional soil bacteria data could be collected at Talbert Marsh over a specified time period for 
the express purpose of investigating the possibility that the marsh possesses anomalous sediment 
quality compared to Bolsa Chica or another representative site such as Batiquitos Lagoon. 
Similar data could be collected concurrently at other sites including Bolsa Chica and Batiquitos 
Lagoon for comparison. These data would be analyzed to quantify existing bacteria levels in 
soils, and patterns in the marshes over space at the first order. The study purpose would be to 
quantify the bacteria concentration in soils at Talbert Marsh, Inner Bolsa Bay and Batiquitos 
Lagoon and assess anomalies. It is not recommended that modeling occur until field data are 
collected and analyzed to determine if it is useful or necessary. 

CLOSING 

We trust this information fully responds to your request, and thank you for the opportunity to be 
of continued service to the Conservancy and the subcommittee on this project. Please call Chris 
Webb or me with any questions or comments you may have . 
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Sincerely, 

MOFFATT & NICHOL ENGINEERS 

Michael J. McCarthy, P.E. 

Vice President 
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Table 1 

Location Name of Bird 
A Western sandpiper 

A Black Bellied plover 

A Wading birds (Great egret) 

B Coot 

B Northern shoveler 

B Northern pintail 

B Brown pelican12) 

B Western grebe 

c Caspian tern'2' 

c Black skimmerl21 

c Ring-billed gull 

D Western gull 
D Elegant tern 

Total 

• 
Scenario 1 

Calculation of ENT Concentration in the Marsh for Condition 1 (Daytime) 

(Most Birds- Early Spring with Gulls and Terns on Flood Shoal) 

No. of Drops per bird/day time Bird Weight (g) No. of ENT/drop 11 , 

4 26 26,000 
325 4 240 240,000 

20 4 870 870,000 

I Total ----->> 

200 4 650 650,000 

200 4 610 610,000 
200 4 800 800,000 

7 4 3,740 3,740,000 
40 4 1,500 1,500,000 

I Total ··---» 

20 4 660 660,000 

20 4 300 300,000 
60 4 520 520,000 

I Total ---··>> 

140 1 1,000 1,000,000 
140 1 260 260,000 

I Total ·---->> 

2,972 

(1) No. of ENT/drop calculated based on 1,000 ENT/dropping for each gram of bird weight. 

(2) birds excrete over 12-hour period at daylight 

Total No. of ENT --->> 

Total Marsh Area (W) 

Total Marsh Area (acre) 

Average Tide Range (ft) 

Tidal Prism (acre-ft) 

ENT Concentration =Total No. of ENT/ Tidal Prism 

• .. 

Total No. of ENT/Day Time 
166,400,000 

312,000,000 
69,600,000 

548,000,000 

520,000,000 

488.000,000 
640,000,000 

104,720,000 

240,000,000 

1,992,720,000 

52,800,000 

24,000,000 
124,800,000 
201,600,000 

140,000,000 
36,400,000 
176,400,000 

2,918,720,000 

12,893,760 f( 

296 acre 

3.8 ft 

1131 acre-ft 

0.21 MPN/100ml 



Scenario 1 

Table 2 Calculation of ENT Concentration In the Marsh for Condition 1 (Nighttime) 

(Most Birds - Early Spring with Gulls and Terns on Flood Shoal) 

No. of Drops per 
Location Name of Bird bird/Night time Bird Weight (g) No. of ENT/drop(1l Total No. of ENTJNight Time 

A Western sandpiper 4 26 26,000 166.400,000 
A Black Bellied plover 325 4 240 240,000 312,000,000 
A Wading birds (Great egret) 20 4 870 870,000 69,600,000 

I Total -->> 548,000,000 

B Coot 200 4 650 650,000 520,000,000 
B Northern shoveler 200 4 610 610,000 488,000,000 
B Northern pintail 200 4 800 800,000 640,000,000 
B Western grebe 40 4 1,500,000 . 240,000,000 

I Total ----» 1,888,000,000 

c Ring-billed gull 60 4 520 520,000 124,800,000 

I Total --->> 124,800,000 

0 Western gull 140 1 1,000 1,000,000 140,000,000 
0 Elegant tern 140 1 260 260,000 36,400,000 

I Total ----» 176,400,000 . 
Total 2,925 

(1) No. of ENT/drop calculated based on 1,000 ENT/dropping for each gram of bird weight. TouiNo.ofENT --->> 2,737,200,000 

Total Marsh Area (W) 12,893,760 tt2 
Total Marsh Area (acre) 296 acre 
Average Tide Range (ft) 3.8 ft 

Tidal Prism (acre-ft) 1131 acre-ft 
ENT Concentration=Total No. of ENT/ Tidal Prism 0.20 MPNt100ml 

• • • .. 
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Table 3 

Location Name of Bird 
A Western sandpiper 
A Black Bellied plover 

A Wading birds (Great egret) 

B Coot 

B Northern shoveler 
B Northern pintail 

B Brown pelican12' 

B Western grebe 

c Caspian ternl') 

c Black skimmer12l 
c Ring-billed gull . 

Total 

• 
Scenario 1 

Calculation of ENT Concentration in the Marsh for Condition 2 (Daytime) 

(Typical Number of Birds) 

No. of Drops per bird/da Bird Weight (g) No. of ENT/dr 
4 26 26,000 

325 4 240 240,000 
20 4 870 870,000 

Total ---->> 

200 4 650 650,000 
200 4 610 610,000 
200 4 800 800,000 

7 4 3,740 3,740,000 
40 4 1,500 1,500,000 

Total -----» 

20 4 660 660,000 

20 4 300 300,000 
60 4 520 520,000 

I Total ·-·» 
2,692 

(1) No. of ENT/drop calculated based on 1,000 ENT/dropping for each gram of bird weight. 

(2) birds excrete over 12-hour period at daylight 

Total No. ofENT -->> 

Total Marsh Area (W} 

Total Marsh Area (acre} 

Average Tide Range (ft) 

Tidal Prism (acre-ft) 
ENT Concentration=Total No. of ENTI Tidal Prism 

• .. 

Total No. of ENT/Day Time 
166,400,000 
312,000,000 
69,600,000 
548,000,000 

520,000,000 
488,000,000 
640,000,000 

104,720,000 

240,000,000 
1,992,720,000 

52,800,000 

24,000,000 
124,800,000 
201,600,000 

2,742,320,000 

12,893,760 If 
296 acre 

3.8 ft 

1125 acre-ft 
0.20 MPNI100ml 



Scenario 1 

Table4 Calculation of ENT Concentration in the Marsh for Condition 2 (Nighttime) 

(Typical Number of Birds) 

Location I Name of Bird 
I I No. of Drops per bird/Night I 'I 

No. of Birds time Bird Weight (g) No. of ENT/drop<1l 

A Western sandpiper 1,600 4 26 26,000 
A Black Bellied plover 325 4 240 240,000 
A Wading birds (Great egret) 20 4 870 870,000 

I Total --» 

B Coot 200 4 650 650,000 
B Northern shoveler 200 4 610 610,000 
B Northern pintail 200 4 800 800,000 
B Western grebe 40 4 1,500 1,500,000 

I Total --->> 

c Ring-billed gull 60 4 520 520,000 

I I Total --->> 

L~~~-T~!<JI 2,~5 --- -···- -

(1) No. of ENT/drop calculated based on 1,000 ENT/dropping for each gram of bird weight. Total No. of ENT -->> 

• 

Total Marsh Area (tr) 

Total Marsh Area (acre) 
Average Tide Range (ft) 

Tidal Prism (acre-ft) 
ENT Concentratlon=Total No. of ENT/ Tidal Prism 

• 

I Total No. of ENT/Night Time 
166,400,000 
312,000,000 
69,600,000 
548,000,000 

520,000,000 
488,000,000 
640,000,000 
240,000,000 

1,888,000,000 

124,800,000 
124,800,000 

2,560,800,000 

12,893,760 

296 
3.8 

1131 

0.18 

tf 

acre 
ft 
acre.ft 

MPN/100ml 

• .. •• 
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Scenario 2 

Table 5 Calculation of Total Number of ENT in the Marsh for Condition 1 (Daytime) 

(Most Birds- Early Spring Times Five with Gulls and Terns on Flood Shoal) 

Location Name of Bird No. of Drops per bird/day time No. of ENT/drop 11> 

A Western sandpiper 4 26,000 
A Black Bellied plover 4 240 240,000 
A Wading birds (Great egret) 100 4 870 870,000 

I Total --->> 

B Coot 1,000 4 650 650,000 
B Northern shoveler 1,000 4 610 610,000 
B Northern pintail 1,000 4 800 800,000 

B Brown pelican12l 35 4 3,740 3,740,000 
B Western grebe 200 4 1,500 1,500,000 

I Total ---->> 

c Caspian tern12l 100 4 660 660,000 

c Black skimmer12 l 100 4 300 300,000 
c Ring-billed gull 300 4 520 520,000 

I Total -----» 

D Western gull 1,000 1 1,000 1,000,000 
D Elegant tern 1,000 1 260 260,000 

I Total -----» 
Total 15,460 

(1) No. of ENT/drop calculated based on 1 ,000 ENT/dropping for each gram of bird weight 

(2) birds excrete over 12-hour period at daylight 

Total No. of ENT -» 

• • .. 

Total No. of ENT/Day Time 
832,000,000 

1,560,000,000 
348,000,000 

2, 740,000,000 

2,600,000,000 
2,440,000,000 
3,200,000,000 

523,600,000 
1,200,000,000 
9,963,600,000 

264,000,000 

120,000,000 
624,000,000 

1,008,000,000 

1,000,000,000 
260,000,000 

1,260,000,000 

14,971,600,000 



Scenario 2 

Table 6 Calculation of Total Number of ENT in the Marsh for Condition 1 (Nighttime) 

(Most Birds- Early Spring Times Five with Gulls and Terns on Flood Shoal) 

Location I I No. of Birds I No. of Drops per I Bird Weight (g) I I Total No. of ENT/Night Tme Name of Bird bird/Night time No. of ENT/drop(1l 

A Western sandpiper 8,000 4 26 26,000 832,000,000 

A Black Bellied plover 1,625 4 240 240,000 1,560,000,000 

A Wading birds (Great egret) 100 4 870 870,000 348,000,000 

I Total ··-··>> 2,740,000,000 

B Coot 1,000 4 650 650,000 2,600,000,000 

B Northern shoveler 1,000 4 610 610,000 2,440,000,000 
B Northern pintail 1,000 4 800 800,000 3,200,000,000 
B Western grebe 200 4 1,500,000 1,200,000,000 

I . Total --->> 9,440,000,000 

c Ring-billed gull 300 4 520 520,000 624,000,000 

I Total->> 624,000,000 

D Western gull 1,000 1 1,000 1,000,000 1,000,000,000 

D Elegant tern 1,000 1 260 260,000 260,000,000 

I Total-->> 1,260,000,000 
Total 15,225 

(1) No. of ENT/drop calculated based on 1,000 ENT/dropping for each gram of bird weight. Total No. of ENT -->> 14,084,000,000 

• • • .. ..... 



• • 
Scenario 2 

Table 7 Calculation of Total Number of ENTin the Marsh for Condition 2 (Daytime) 

(Typical Number of Birds Times Five) 

Location Name of Bird No. of Drops per bird/da 
A Western sandpiper 4 
A Black Bellied plover 1,625 4 
A Wading birds (Great egret) 100 4 870 

B Coot 1,000 4 650 
B Northern shoveler 1,000 4 610 
B Northern pintail 1,000 4 800 

B Brown pelican<21 35 4 3,740 
B Western grebe 200 4 1.500 

c Caspian tern<2) 100 4 660 

c Black skimmer<21 100 4 300 
c Ring-billed gull 300 4 520 

Total 13,460 

(1) No. of ENT/drop calculated based on 1,000 ENT/dropping for each gram of bird weight. 

(2) birds excrete over 12-hour period at daylight 

No. of ENT/drop<11 

26,000 
240,000 
870,000 

I Total ··-->> 

650,000 
610,000 
800,000 

3,740,000 
1,500,000 

I Total --··» 

660,000 

300,000 
520,000 

I Total ---->> 

Total No. of ENT --->> 

• • •. 

Total No. ofENT/Day Time 
832,000,000 

1,560,000,000 
348,000,000 

2,740,000,000 

2,600,000,000 
2,440,000,000 
3.200,000,000 

523,600,000 
1,200,000,000 
9,963,600,000 

264,000,000 

120,000,000 
624,000,000 

1,008,000,000 

13,711,600,000 



Scenario 2 

Table 8 Calculation of Total Number of ENTIn the Marsh for Condition 2 (Nighttime) 

(Typical Numer of Birds Times Five) 

Location I Name of Bird 
I I No. of Drops per bird/Night I ,I 

No. of Birds time Bird Weight (g) No. of ENT/drop(1l I Total No. of ENTINight Time 
A Western sandpiper 8.000 4 26 26,000 832,000,000 
A Black Bellied plover 1,625 4 240 240,000 1,560,000,000 
A Wading birds (Great egret) 100 4 870 870,000 348,000,000 

I Total -·->> 2,740,000,000 

B Cool 1,000 4 650 650,000 2,600,000,000 
B Northern shoveler 1,000 4 610 610,000 2,440,000,000 
B Northern pintail 1,000 4 800 800,000 3,200,000,000 
B Western grebe 200 4 1,500 1,500,000 1,200,000,000 

I Total -·->> 9,440,000,000 

c Ring-billed gull 300 4 520 520,000 624,000,000 

I Total ---» 624,000,000 
Total 13,225 

. ---··--------······-········--·········-

(1) No. of ENT/drop calculated based on 1,000 ENT/dropping for each gram of bird weight. Total No. of ENT --->> 12,804,000,000 

• • • .. " ... 



Tab. COUN.ORANGE 
HCNENVIRONMENTAL HEALTH DIVISION 

Bolsa Chica/East Garden Grove Wintersburg Channel 
Bacteriological Monitoring 

Total Coliform (TC}, Fecal Coliform (FC) or*= E. Coli, Enterococcus (ENT) Most Probable Number per 100 ml Sample 

LOCATION DESCRIPTION 8/28/97 9/15/97 9/25/97 1/8&12/98 2/20/98 3/23/98 4/30/98 5/22/98 6/30/98 7/28/98 8/19/98 9/24/98 

Rain Rain 2/19 

BOLSA CHICA RESERVE AT PED BRIDGE TC <20 NS BO 230 9000 20 <20 1300 20 170 230 <20 

FC <20 NS BO <20 9000 20 <20 1300 NS NS NS <20 

ENT 

EGGWC ABOVE TIDE GATE TC 40 20 20 1400 >16000 500 130 230 230 500 <20 40 

FC 20 <20 20 140 16000 500 <20 NS 20 300 <20 40 

ENT 

OUTER BOLSA CHICA BELOW TIDE GATE TC <20 500 <20 BOO >16000 500 BO 20 <20 <20 <20 20 

FC <20 230 <20 20 16000 500 BO NS <20 <20 <20 <20 

ENT 

HUNTINGTON HARBOUR AT WARNER AVENUE TC <20 40 500 300 >16000 40 <20 170 20 20 <20 40 

FC <20 40 70 20 >16000 40 <20 NS <20 <20 <20 40 

ENT 

EGGWC AT SLATER CHANNEL TC 110 500 2400 BOOOO 160000 2400 1400 2BOO 1300 700 900 300 

FC 70 40 2400 8000 90000 2400 170 NS 800 300 40 230 

ENT 

SLATER CHANNEL BY PUMP STATION TC 500 3000 1600000 50000 50000 1700 2400 >16000 9000 16000 9000 1100 

FC 40 500 900000 2800 50000 1700 300 NS 110 500 5000 700 

ENT 

SPRINGDALE PUMP STATION WET WELL TC 240000 NS 300000 NS 160000 NS >16000 NS NS NS NS NS 

FC 14000 NS 80000 NS 30000 NS 3000 NS NS NS NS NS 

ENT 

SPRINGDALE PUMP STATION DISCHARGE GATE TC NS NS NS 3000 >16000 3000 <20 3000 1700 >16000 16000 5000 

FC NS NS NS 1300 >16000 3000 <20 NS 70 >16000 16000 5000 

ENT 

EGGWC AT GOLDENWEST STREET TC NS 3000 >1600000 8000 30000 NS 3000 16000 >16000 NS NS NS 

FC NS 700 900000 130 24000 NS 220 NS >16000 NS NS NS 

L__________ _________ ---
,EN_! 

• . (' •· 

10/22/98 11/19/98 12116/98 

<20 20 40 

<20 20 40 

BO BOO 130 1 

<20 40 <20 

20 500 20. 

20 520 20 1 

40 70 40 

40 20 <20 

130 800 230 

BO 170 <20 

3000 9000 300 

800 5000 BO 

NS NS NS 

NS NS NS 

1700 1700 >16000 

500 230 500 

16000 9000 16000 

70 1300 2800 



Table 9 COUNTY OF ORANGE 
HCAIENVIRONMENTAL HEALTH DIVISION 

Bolsa Chica/East Garden Grove Wlntersburg Channel 
Bacteriological Monitoring 

Total Coliform (TC), Fecal Coliform (FC) or*= E. Coli, Enterococcus (ENT) Most Probable Number per 100 ml Sample 

LOCATION DESCRIPTION 2111/99 3118199 4/28/99 5/19/99 11/16/99 7115199 8/18199 10120199 11/17199 1218/99 1112100 317100 4126100 

Rain " "' •• "<< <"" " ' . << < <<.< Rain .. 
2/9199 . I 3/5/00 . 

BOLSA CHICA RESERVE AT PED BRIDGE TC 170 110 20 80 20 500 20 20 20 <20 110 40 40 

FC NS 110 *52 *<10 *20 *399 •52 •<tO •1o *<10 ·s2 •<tO *20 

ENT <10 20 40 10 <10 <10 <10 10 10 <10 10 

EGGWC ABOVE TIDE GATE TC >16000 1300 20 130 80 <20 <20 170 80 40 40 >16000 16000 

FC >16000 80 ·<10 ·<10 •173 ·20 *<10 *120 *10 ·20 •31 *563 *6131 

ENT 31 <10 20 <10 <10 10 <10 <10 10 933 1334 

OUTER BOLSA CHICA BELOW TIDE GATE TC >16000 300 20 40 40 20 <20 <20 80 <20 40 800 260 

FC >16000 eo *<10 *<10 *20 ·<10 •to .41 .31 *52 *<10 •74 *4106 

ENT 20 <10 <10 <10 <10 <10 <10 <10 <10 20 10 

HUNTINGTON HARBOUR AT WARNER AVENUE TC 300 1300 <20 <20 20 20 <20 20 20 <20 20 700 70 

FC 20 230 *<10 *10 *20 *20 *<10 ·<10 *<10 *<10 *<10 *63 *1669 

ENT <10 <10 <10 <10 <10 <10 <10 <10 <10 31 <10 

EGGWC AT SLATER CHANNEL TC >16000 16000 230 1300 300 300 80 BOO <20 2400 3000 >16000 5000 

FC 2400 800 *20 *98 *359 *240 *98 *3123 *<10 *336 *98 *794 *19863 

ENT 4t 20 74 30 <10 <10 <10 31 20 85 10 

SLATER CHANNEL BY PUMP STATION TC 16000 >16000 2400 130 130 >16000 800 500 3000 270 5000 >16000 3000 

FC 3000 3000 *488 *121 *<10 *24192 *213 *10 *689 *84 *1607 *1989 *275 

ENT 573 52 <10 >24192 20 <10 2187 30 115 1313 4106 

SPRINGDALE PUMP STATION WET WELL TC NS NS NS NS NS NS NS NS 16000 >16000 5000 >16000 >16000 

FC NS NS NS NS NS NS NS NS *1616 *24192 *12997 *1793 *5794 

ENT NS NS NS NS NS NS 19863 4884 1017 9208 9208 

SPRINGDALE PUMP STATION DISCHARGE GATE TC NS >16000 NS NS 1100 >16000 230 NS NS NS NS NS NS 

FC NS 5000 NS NS '10 *>24192 *5794 NS NS NS NS NS NS 

ENT NS NS 504 3255 708 NS NS NS NS NS NS 

EGGWC AT GOLDENWEST STREET TC 16000 3000 1700 9000 500 1700 1100 2400 >16000 >16000 >1600 16000 3000 

FC 800 800 *794 '663 '86 *98 '86 *226 '>24192 '1918 '2755 *748 272 

ENT 122 63 31 1(}'----~o L__ __ 2~ 404 422 269 160 <10 
-

• • 

5124100 8/23100 9/27/00 1011100! 

I 

<20 130 20 

31 72 61 

20 <10 <10 

170 <20 >16000 

63 4t 5475 

20 <10 >24192 

220 <20 5000 

41 10 209 

10 <10 10 

20 40 3000 

41 <10 161 

<10 <tO 20 

700 500 230 

158 173 24t92 

63 1354 1597 

>16000 >16000 >1600 

4884 10462 3873 

1674 20 1086 

>16000 >16000 16000 

1789 >24192 3076 

19863 >24192 6131 

NS NS NS 

NS NS NS 

NS NS NS 

9000 700 >16000 

109 52 1211 

413 20 857 

• .. . -~ 



Tabl. COUN"'.ORANGE 
HCNENVIRONMZ HEALTH DIVISION 

Balsa Chica/East Garden Grove Wintersburg Channel 
Bacteriological Monitoring 

Total Coliform (TC), Fecal Coliform (FC) or*= E. Coli, Enterococcus (ENT) Most Probable Number per 100 ml Sample 

LOCATION DESCRIPTION 11/1/00 12/1/00 1/1/01 2122101 3112101 4/9/01 5/10/01 I 

·• 

··•·· Minmum Maximum 

BOLSA CHICA RESERVE AT PED BRIDGE TC 170 30 80 120 20 9000 

FC 51 <10 20 <10 20 9000 

ENT <10 <10 40 10 10 40 

EGGWC ABOVE TIDE GATE TC 1300 130 >15200 40 

FC 31 <10 100 <10 

ENT 52 20 30 20 

OUTER BOLSA CHICA BELOW TIDE GATE TC 230 70 4400 <10 

FC 10 <10 70 <10 

ENT 20 <10 <10 <10 

HUNTINGTON HARBOUR AT WARNER AVENUE TC 130 40 8000 10 

FC 10 10 90 10 

ENT 41 20 <10 <10 

EGGWC AT SLATER CHANNEL TC 5000 800 TNTC 600 

FC 578 10 350 260 

ENT 313 10 <10 130 

SLATER CHANNEL BY PUMP STATION TC 16000 >16000 6200 >16000 

FC 213 4352 10 12200 

ENT 10 30 220 4800 

SPRINGDALE PUMP STATION WET WELL TC 9000 9000 TNTC >16000 

FC 1860 3873 TNTC 6600 

ENT 145 1624 14800 16800 

SPRINGDALE PUMP STATION DISCHARGE GATE TC NS NS NS NS 

FC NS NS NS NS 

ENT NS NS NS NS 

EGGWC AT GOLDENWEST STREET TC 3500 3000 >20000 >600 

FC 408 259 3200 240 

ENT 379 156 150 30 

• • ?' • 



Table 10 Calculation of ENT Concentration In the Talbert Marsh (Daytime) 

Name of Bird No. of ENT/drop 111 

Western gull 1,000,000 

I Total --->> 
Total __ 1,180 

(1) No. of ENT/drop calculated based on 1,000 ENT/dropping for each gram of bird weigr Total No. of ENT --->> 

Tidal Prism 

ENT Concentration =Total No. of ENTI Tidal Prism 

• • 

Total No. ofENT/Day Tme 
4, 720,000,000 

4, 720,000,000 

4,720,000,000 

1912214 
8.7 

ftAJ 

MPN/100ml 

• ., . . 



• • 
Table 11 Calculation of ENT Concentration In the Talbert Marsh (Daytime) 

Name of Bird I No. of Birds I No. of Drops per bird/day time I Bird Weight (g) I No. of ENT/drop (ll 

Western gull 590 4 1,000 1,000,000 
Elegant tern 590 4 260 260,000 

I Total --->> 
Total 1,180 

(1) No. of ENT/drop calculated based on 1,000 ENT/dropping for each gram of bird weigt Total No. of ENT -->> 

Tidal Prism 
ENT Concentration =Total No. of ENT/ Tidal Prism 

I Total No. of ENT/Day Time 
2,360,000,000 

613,600,000 
2,973,600,000 

2,973,600,000 

1912214 
5.5 

ft''3 
MPN/100ml 

• 
.. 

• 'l l. 
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