EAST SAN PEDRO BAY ECOSY STEM RESTORATION STUDY
CHAPTER Il - SECTION 905(b) (WRDA 86) ANALYSIS

1. STUDY AUTHORITY

a. This Section 905(b) (WRDA) Analysis was prepared in response to the Long Beach City
Council, who authorized this study at the July 24, 2007 City Council meeting. While such studies are
typically authorized by the federal government and conducted by the US Army Corps of Engineers (Corps),
the City was interested in funding the study itself using the Corps procedures, requirements and formats for
such astudy. The City is providing this study to the Corpsto evaluate the federal interest in proceeding to
a Feasibility Study.

b. No federal funds were appropriated to conduct the reconnai ssance phase of the study. The City
of Long Beach is funding the reconnaissance study in the amount of $100,000 through City of Long Beach
Tidelands Funding ($100,000) and reimbursed by a California State Coastal Conservancy grant ($50,000).
The latter amount is contingent upon the Corps receiving funding for study review ($30,000). As of this
report, the City of Long Beach had submitted an appropriation request of $30,000 for Corps study review,
and a decision on thisrequest is currently pending in Congress.

2. STUDY PURPOSE

The purpose of the reconnai ssance phase study is to determine if there is a Federa (Corps) interest
in participating in a cost-shared feasibility phase study to evaluate opportunities for providing ecosystem
restoration (including restoration of habitat areas which historically existed in the region), increased
recreational opportunities and other improvements to the nearshore area off the City of Long Beach, within
East San Pedro Bay. The Corps will make the determination as to whether or not there is Federal interest
and will determine the viability of proceeding to the next level (Feasibility Phase). In response to the study
authority, the reconnaissance study was initiated in August 2008. The expedited reconnaissance study has
resulted in the finding that there is (is not) a Federal interest (This will be determined by the US Army
Corps of Engineers) in continuing the study into the feasibility phase. The purpose of this Section 905(b)
Analysis is to document the basis for this finding and establish the scope of the feasibility phase. As the
document that establishes the scope of the Feasibility Study, the Section 905(b) Analysis is used as the
chapter of the Project Management Plan that presents the reconnaissance overview and formulation
rationale.

3. LOCATION OF STUDY, NON-FEDERAL SPONSOR AND CONGRESSIONAL DISTRICTS

a. Thestudy areaislocated offshore of the City of Long Beach, Californiain the easternmost part
of San Pedro Bay. It includes the area between the Long Beach shoreline and the offshore Middle and
Long Beach Breakwaters.

b. Thenon-Federal sponsor for the feasibility phase of the study is the City of Long Beach.

¢. The study arealies within the jurisdiction of the following Congressional Didtricts:

1) The 46" District of U.S. Congressman Dana Rohrabacher;

2) The 37" District of U.S. Congresswoman Laura Richardson.
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4. PRIOR REPORTSAND EXISTING PROJECTS

a. Numerous reports concerning San Pedro Bay and the breakwater have been produced by
various parties. A bibliography of existing and available studies reviewed for the reconnaissance study
effort is provided at the end of this document (Appendix A). Also included in Appendix A are summary
abstracts of key documents.

b. Thisstudy isinvestigating potential modifications of the following Corps project(s):

1) Long Beach Breakwater. San Pedro Bay is protected by three breakwater sections,
totaling 8.4 milesin length and with two openings to allow ships to enter the Ports of Los
Angeles and Long Beach. These openings divide the breakwater into three sections: the
San Pedro Breakwater, the Middle Breakwater, and the Long Beach Breakwater. The
San Pedro and Middle Breakwaters protect the Ports of Los Angeles and Long Beach,
respectively. The 2.2 mile Long Beach Breakwater is the easternmost breakwater. The
Long Beach Breakwater was first authorized in 1930 through the Federal River and
Harbor Act, to provide a protected anchorage for the U.S. Navy's Pacific Fleet and to
provide protection to the Long Beach shoreline. Construction of the breakwater by the
federal government began in 1941 and was completed in 1949. As a federal project, the
Corps maintains jurisdiction of the breakwater. The purpose of the ecosystem restoration
study is to evaluate potential changes to the East San Pedro Bay, including
reconfigurations of the Long Beach Breakwater as it affects the water quality and
hydrodynamics of the area. This reconfiguration would also provide an opportunity for
rocky materials from the breakwater reconfiguration to be used for the re-creation of
habitat and enhancement of recreational opportunities within the San Pedro Bay.

2) LosAngelesRiver. The Los Angeles River (LAR) isamajor flood control waterway
for the Los Angeles watershed basin. In the 1930s, the Army Corps began channelizing
the river for flood control and by 1954, the entire length of the river was channelized.
The river is now operated and maintained by the Corps and the LA County Department
of Public Works. The LA River discharges into San Pedro Bay. The purpose of the
ecosystem restoration study is to evaluate potential changes to the East San Pedro Bay,
including changes to the LAR as it negatively impacts the water quality and clarity of the
area.

c. Exiging Corps projects/studies which provide relevant data to this study are the:

1) Comprehensive Condition Survey — Los Angeles-Long Beach Breakwaters — January
1985. This study provides useful details of the breakwaters history, their construction
and current condition.

2) Peninsula Beach Eroson — Draft Feadhbility Sudy. This study provides data
regarding erosion of the Long Beach peninsula beach, which is an area potentially
affected by the reconfiguration of the Long Beach Breakwater.

3) Los Angeles River Ecosystem Restoration Sudy. This study isfor a 32 mile stretch of
the LA River within the City of Los Angeles. The study area includes several locations
where potential exists for restoring a more natural riverine environment, while
maintaining and improving levels of flood protection. Treating effluent river flows by
the use of trestment wetlands is also included.

d. Other existing projects/studies which provide relevant datato this study are the:

1) Water Board Total Maximum Daily Loads (TMDLS) Project. Currently, there is an
ongoing Water Board TMDL project to address pollutants in the Los Angeles River.
Once implemented, the reduction of the pollutants discharged from the LA River will
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improve water quality conditions in the Eas San Pedro Bay. These TMDL
improvements may supplement the improvements that could arise from the East San
Pedro Bay Ecosystem Restoration Study. The Total Maximum Daily Load (TMDL) isa
number that represents the assimilative capacity of a receiving water to absorb a
pollutant. The TMDL isthe sum of the individual wastel oad all ocations for point sources,
load allocations for nonpoint sources plus an alotment for natural background loading,
and amargin of safety.

The following list identifies adopted TMDLSs with their effective dates:
* Los Angeles River Trash TMDL (Sept 19, 2001)

* Los Angeles River Nitrogen TMDL (March 23, 2004)

* Los Angeles River and Tributaries Metals TMDL (January 11, 2006)

TMDLsin Devel opment:
* Los Angeles River BacteriaTMDL

5. PLAN FORMULATION

During a study, six planning steps that are set forth in the Water Resource Council’s Principles
and Guidelines are repeated to focus the planning effort and eventually to select and recommend a plan for
authorization. The six planning steps are: 1) specify problems and opportunities, 2) inventory and forecast
conditions, 3) formulate alternative plans, 4) evaluate effects of alternative plans, 5) compare alternative
plans, and 6) select recommended plan. Theiterations of the planning stepstypically differ in the emphasis
that is placed on each of the steps. In the early iterations—those conducted during the reconnaissance
phase—the step of specifying problems and opportunities is emphasized. That is not to say, however, that
the other stepsareignored since the initial screening of preliminary plans that results from the other stepsis
very important to the scoping of the follow-on feasibility phase studies. The sub-paragraphs that follow
present the results of the initial iterations of the planning steps that were conducted during the
reconnaissance phase. Thisinformation will be refined in future iterations of the planning steps that will be
accomplished during the feasibility phase.

a. National Objectives:

1) The national or Federal objective of water and related land resources planning is to
contribute to national economic development consistent with protecting the nation’ s environment, pursuant
to national environmental statutes, applicable executive orders, and other Federal planning requirements.
Contributions to Nationa Economic Development (NED) are increases in the net value of the national
output of goods and services, expressed in monetary units. Contributions to NED are the direct net benefits
that accrue in the planning area and the rest of the nation.

2) The Corps has added a second national objective for Ecosystem Restoration in
response to legislation and administration policy. This objectiveisto contribute to the nation’ s ecosystems
through ecosystem restoration, with contributions measured by changes in the amounts and values of
habitat.

3) There can also be a Federa interest in other related outputs of the alternatives,
including recreational benefits. Recreation costs cannot increase the total federal cost by more than ten
percent and any recreation features should be formulated to avoid impacts to the primary restoration
purpose. Findly, if the recreation features comply with the above, the recreation benefits would not be
constrained since they are not used in a benefit-to-cost analysis for therestoration. The benefit-to-cost plan
is identified based upon a CE/ICA analysis of restoration only features. Recreation features must be
separably economically justified.
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b. Public and Stakeholder Concerns. Public input was critica to this reconnaissance study,
given the proposed funding partnership between the Army Corps and the City of Long Beach. A public
introduction to the study and three public workshops were held over a two-month period in late 2008. The
public outreach approach was structured not only to provide information and alow residents and other
citizens the opportunity to provide statements of concerns and interests, but also to work in a hands-on
fashion with the consultants and facilitators to develop specific visions incorporating their interests and
concerns. Appendix B herein includes a number of sketches of the visions produced by individuals and
small groups at the public workshops. Main examples of public concerns and goals from the workshops
are summarized below.

1) Inputsfrom Public Workshops (not intended to be an exhaudtive list, but
representative of primary public inputs)

Inputs related to shoreline protection:

Protect homes

Control beach sand erosion

Restore natural beach re-sedimentation as much as possible

Reduce money spent to move sand from one end of beach to the other
Inputs related to recreation

Increase surfing opportunities

Enhance beach with waves to increase residential property values, local/tourist
recreational use, downtown commercia values, parking revenue

Maintain areas with favorable conditions for recreational sailing (low
waveshigh winds)

Inputs related to water quality
Decrease trash / debris on the beach

Train LA River away from shoreto divert effluent from recreational areas, or
through port area

Prevent LA River trash from reaching the open sea
Address cleaning pollutants from LA River

Press surrounding cities to clean up LA River front and remove debris from
main entry points

Address public health issue associated with water quality
Address high rate of illness on boat workers
Inputs related to habitat
Restore bird / fish habitat
Reintroduce / improve marinelife / habitat
Protect existing and develop new kel p habitat

Minimize or at least consider response to displacement of current animals and
plants by removal

Inputs related to Long Beach Breakwater reconfiguration
Reuse breakwater materia for new kinds of habitat (diving, fishing, birds, etc)
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Use removed breakwater materials as artificial reef and protection of vulnerable
oil idands, beaches, Belmont pier

Increase porosity of breakwater for selective wave passage

Shorten west end of breakwater to allow waves to wash out area of highest
contamination

Remove the top of the breakwater to create a habitat and generate some wave
action

Remove breakwater and build more oil and recreational islands/habitat edgesin
the harbor to slow down and disperse wave energy while still allowing the
circulation and cleansing effect of the waves

Remove breakwater entirely, and build several smaller breakwaters instead
Createretractable or deployable breakwater to mitigate storm and high swells

Create access to expanded breakwater with new surf break and funding from
real estate sales

Harness wave energy at gaps in breakwater system

Other miscellaneous inputs
Protect existing navigation ways and commercia use of the Port of Long Beach
Investigate Navy' s need for this specific ammunition loading area

Reduce the amount spent by the Long Beach Aquarium to import water for their
tanks by improving water quality

Consider effects of rising sealevel into simulations and cal culations

In addition to the public workshops, meetings were conducted with individual
stakeholder groups to salicit their input. Key constraints, as well as opportunities, were identified as part of
this process. The concerns and interests from each of the stakeholder groups are listed below (in
alphabetical order).

2) Carniva CruiseLines

Have experienced no downtime in their five years of operation
Support potential community benefit, but want no negative impact on operations

Potential for increased maintenance dredging resulting from increased wave
action.

3) City of Long Beach —Marinas/ Lifeguards
Trash on beach easier to pickup than trash in harbor

Breakwater provides critical recreational benefit — provides unique sailing
environment —great wind and little wave action

Increased wave penetration —impact on docks/facilities

Impacts to navigation safety — cited the example of the Zuniga Jetty hazard at
entrance to San Diego Bay

Concerned if the breakwater was lowered, that a gap could not be marked well
enough, as vessals already hit the breakwater in its current condition

Impacts to fishing habitat
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Impacts to bait barge operations
Increased surf and related activity may impact operations

Breakwater provides recreational benefit for swimming —small surf great for
young kids

Belmont Pier dock and sport fishing operations

4) City of Seal Beach

Also have water quality issues

Impacts to sand transport and beach nourishment
Impacts to coastal flooding along East Beach
Impacts on disaster preparedness/ tsunami

5) Peninsula Beach Preservation Group

Many of L ong Beach peninsula residents opposed to breakwater modification
Concerned about:

- Protection of property along the shoreline (potential for property damage
and long-term costs for sand replenishment)

- Rising sealeve
- Lossof “cam harbor” and resultant economic and recreational impacts

- Pollutant “flushing” to open ocean (versus stopping pollutants at their
Source)

- Lossof habitat aong existing breakwater

6) Port of Long Beach / Jacobsen Pilots / Operators (PMSA / SSA)
Impacts to existing habitat value

Increased wave penetration into commercial berths, especially during south
swell

- Pierd
- SE Basin
- West Basin

- Cogt of tug operations if wave action increases — a so fewer number of tugs
available now to help keep shipsin place at berth

- Fatality to ship crew during surge

Increased wave activity at anchorages

- Transfer of personnel could become more difficult and unsafe

- East anchorages get more use since can accommodate larger ships
Potential impact to “Port of Refuge” — safe harbor for damaged ship
Navigation hazard

Impact to City’s Confined Aquatic Disposal site
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7) Surfrider Foundation

Want beach like Seal Beach, Huntington Beach, South Bay beaches —the
difference iswaves

Want to improve water quality and reduce trash and debris
Want to improve sediment quality along shoreline

Want to reduce breakwater height and plant kelp

Want economic benefit of cleaner beach

8) THUMSOQIl Idands

Increased exposure to wave damage — cited significant damage in 1983 storms
Impacts to operations —travel from SE Basin to idands 24/7

Idland White presently has surge problems during occasional wave events that
impacts barge |oading operations

Make sure consider any impactsto underwater pipelinesto THUMS —
water/oil/gas

9) U.S. Coast Guard
Loss of safe anchorage capacity
Impact to lightering / bunkering operations
Impact to cruise ship operations
Navigation safety associated with any breakwater modifications
Potential impact to present security benefit provided by physical barrier

10) U.S. Navy — Naval Weapons Sation (NWS)

Navy has an operational requirement to be able to load anmunitionsinside the
breakwater at |east twice a year

Impacts to ammunition transfer at Explosives Anchorage if the sea statesriseto
an unacceptable level

Operations at Explosives Anchorage may increase in future due to increasing
constraints with trucking of ammunitions

Impact of increased wave penetration into NWS berth
Impacts to dredging of NWS

11) USC Sea Grant Workshop (scientists and biologists familiar with San Pedro Bay)

Not alot of existing reports and data for the area, with the exception of the Ports
Biological Basdline Studies and existing City of Los Angeles monitoring sites
near the mouth of the LA River.

The areaisa“hotspot” for Harmful Algal Blooms (HABS), which are thought to
be created by a combination of natural and non-natural inputs of nutrients and a
circulation pattern which tendsto retain the nutrientsin the water column and
allowsthe algd to bloom. These HABs are harmful to both marine life and
humans.
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The breakwater itself provides an important protected habitat used by several
bird species for roosting and nesting and for several invertebrate species.

Perception that the LA River is probably not the only contributor to pollution in
the Harbor. Other potential sources cited were the San Gabriel River and storm
drains runoff.

SCE staff provided insight asto how to best create conditions for successful
kelp establishment.

General consensusthat increases to water clarity and reduction of nutrient load
would improve conditions for marine habitat.

c. Problems and Opportunities: The evaluation of public concerns often reflects a range of
needs, which are perceived by the public. This section describes these needs in the context of problems and
opportunities that can be addressed through water and related land resource management. For each
problem and opportunity, the existing conditions and the expected future conditions are described below.

There are two basic categories of problems and opportunities. One category is for the problems
and opportunities associated with Ecosystem Restoration and the other is for the problems and
opportunities associated with Recreational Enhancements (i.e. swimming, surfing and other beach-related
activities).

The problems have been identified by the local sponsor, and supported by the inputs from the
stakeholder groups and literature review. The specific problems of the existing condition are discussed
bel ow.

Ecosystem Problems

The problems associated with the existing ecosystem are sub-divided into those problems
associated with: a) the pelagic habitat (living or growing within the water column of the open ocean); and
b) the benthic habitat (living in or near the ocean bottom). Significant habitat areas (e.g. an extensive kelp
bed) no longer exist or are significantly degraded in the region. The problems associated with the existing
pelagic habitat are:

1) Impacted harbor water circulation. Recent water quality monitoring conducted in this
region during dry weather conditions provides evidence that the plume from the Los
Angdes River Estuary frequently impacts the western portion of the beach from
Shoreline Harbor to Belmont Pier. Monitoring conducted subsequent to an early season
storm event provided further evidence of poor flushing in this segment of the Bay.
Decaying duckweed that had been discharged from the River during this event remained
suspended in the nearshore waters for over a week. Recent three-dimensional modeling
developed for the Port’s Water Resources Action Plan (WRAP) and two dimensional-
modeling of tracer particles from the Los Angeles River conducted as part of this
reconnai ssance study provide further corroboration of the poor circulation.

2) Reduced transmissivity (clarity) of the harbor waters. Transmissivity of the harbor
waters is impacted during storm events as a result of discharges from the Los Angeles
River or in association with Harmful Algal Blooms. Poor circulation within the
breakwater contributes to persistence of turbid water in San Pedro Bay.

3) Contaminants in the water column (metals, nutrients). Water quality monitoring
conducted to monitor conditions during placement of sediment at the North Energy Island
Borrow Pit Confined Aquatic Disposal (CAD) site indicated that background
concentrations of metals were elevated above California Ocean Plan criteria. Nutrient
concentration in the Los Angeles River are often highly elevated during early season
storm events, but also can be elevated in association with dry weather discharges.
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Elevated nutrient concentrations from the Los Angeles and San Gabriel Rivers may
contribute to HABs that appear to be more frequent and intense in San Pedro Bay.

4) Trash/floating debris. Trash and floating debris from the Los Angeles River are
considered to be a major problem in this region. Due to the prevailing winds, trash and
floating debris are ultimately deposited on the beaches. The largest quantities of trash
and debris wash up on the western end of the City beaches, but significant quantities are
also collected at the far eastern end, adjacent to the Alamitos Bay jetty. Aside from
aesthetic issues, organic matter associated with these materials harbor bacteria and
evidence suggests that bacteria regrowth may occur in the wrackline along the beach.

The problems associated with the existing benthic habitat are:

5) Contaminants in the sediment (metals, pesticides, bacteria). Concentrations of metals
and pesticides in sediments have been shown to be highest at sites within the Los Angeles
River Estuary. Limited spatial data suggests that concentrations decline substantially
with distance from the mouth of the estuary. Bacteria in the sand aong the shordline is
also potentialy problematic.

6) Lack of rocky reef / hard bottom habitat. Rocky reef and other hard bottom habitat
are considered to provide valuable habitat for economically important fish and
macroinvertebrates. Current hard bottom habitat is limited to linear features of the
breakwater and riprap protecting the THUMS ail islands and Port facilities. An artificial
reef (mitigation as part of the Montrose settlement) is planned to be established west of
Belmont Pier. Historically, rocky reef areas existed in San Pedro Bay prior to
development of the Ports / Harbors. Restoring high and low relief rocky reef habitat
would increase nursery habitat and refuge for rock fish.

7) Lack of kelp habitat. Both kelp and high relief, hard bottom habitats are considered to
be important habitat for various rockfish species, ling cod, kelp and sand bass, as well as
avariety of invertebrates. Kelp habitat within San Pedro Bay is limited to linear features
associated with the breakwater and other rock structures. Historically, it is known that
there have been extensive kelp beds in the San Pedro Bay area, e.g. Horseshoe Kelp. The
Horseshoe Kelp Bed was reported to be two miles long and one-quarter to one-half mile
wide (equates to 320 to 640 acres) and in water depths of 80 to 90 feet. This kelp bed
completely disappeared in the 1920s to 1930s. Restoring kelp habitat would be a
valuable resource to the area.

Recreation Problems

The problems associated with the existing recreational uses are characterized by those problems
associated with water quality and those associated with wave height / wave activity.

8) Impaired swimming / water recreation due to elevated bacteria levels and trash/debris
in the water and aong the shoreline. Fecal indicator bacteria are commonly eevated in
dry weather discharges from the Los Angeles River. Periodic sewage spills also
contribute to elevated bacterialevelsin the River. An average of 4,000 tons of trash and
debrisis deposited on City beaches annually. The prevailing winds out of the southwest
tend to transport the brackish water surface plume towards the western end of the ocean
beaches between Shoreline Marina and the Belmont Pier. During periods when the winds
shift to a more southerly pattern, the plume is quickly trangported to the beach face with
limited additional dilution. Bacterial water quality criteria for full body contact are
exceeded when such conditions are concurrent with elevated fecal indicator bacteria in
the River.

9) Lack of wave activity for recreational activities. Wave height along the Long Beach
shoreline is currently not suitable for some recreational activities such as surfing. In
contrast, nearby beaches such as Seal Beach and Huntington Beach have larger waves
and are popular areas. Many long-time residents of Long Beach have noted that prior to
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the existence of the Long Beach Breakwater, the area was popular for surfing. In
addition to the primary recreational objective of improving swimming conditions, local
surfing groups (e.g. Surfrider Foundation) would like to restore the surfing conditions
that Long Beach once had.

It is assumed that the existing conditions would remain unchanged and possibly would become
worse over timeif no project isimplemented.

Ecosystem and Recreati on Opportunities

Opportunities were identified by the public, stakeholder groups, and resource agencies. In
general, the opportunities to address the existing ecosystem and recreation problems are as follows:

1) Restoration of ecosystem which once existed in the area. Rock removed from the
breakwater reconfiguration could be used to create new rocky reef and kelp habitat aress.
Coupled with the improved water quality, this is expected to create viable rocky reef /
hard bottom and kelp habitat conditions which do not presently exist in the area, but that
once did prior to development of the San Pedro Bay port complex.

2) Increase tidal circulation and wave-induced mixing of the harbor waters by
reconfiguring the existing Long Beach Breakwater. This increased circulation and
mixing is expected to improve water quality and clarity, which would lead to an
improved ecosystem, as well asimproved recreational swimming conditions.

3) Increase wave height along the shoreline, while still providing adequate shore
protection, by reconfiguring the existing Long Beach Breakwater. This increased wave
height is expected to help improve water quality, while also potentially creating
recreational surfing and other wave activities conditions along certain sections of the
shoreline.

4) Eliminate or reduce discharges of pollutants from the Los Angeles River into the East
San Pedro Bay area.

5) Use rock removed from the breakwater reconfiguration to create a training structure
that divertsthe LA River flows away from the beach areas. Thisis expected to improve
water quality for both ecosystem and recreational benefits.

These opportunities were used as the basis of the measures/alternatives developed for the
reconnai ssance study and discussed further bel ow.

d. Planning Objectives: The nationa objectives of Nationa Economic Development and
National Ecosystem Restoration are general statements and not specific enough for direct use in plan
formulation. The water and related land resource problems and opportunities identified in this study are
stated as specific planning objectives to provide focus for the formulation of alternatives. These planning
objectives reflect the problems and opportunities and represent desired positive changes in the without
project conditions. The planning objectives are specified as follows:

1) To restore habitat types that previously existed in the San Pedro Bay region, e.g. kelp
beds and shallow rocky reef areas;

2) To improve water quality and clarity (for both ecosystem restoration and recreational
swimming) in the East San Pedro Bay as measured by long-term changes in water
chemistry test results; and
3) Toimplement changes without adversely affecting existing constraints.

e. Planning Congtraints: Unlike planning objectives that represent desired positive changes,

planning constraints represent restrictions that should not be violated. The planning constraints identified
in this study are discussed bel ow.

[1-10



1) The Long Beach Breakwater is outside of the City’s Local Coastal Program / land use
plans, i.e. the breakwater isin federal waters. However, the breakwater definitely affects
land and water use in its wave shadow. These uses are asfollows and are considered to
be constraints for all alternatives:

Shoreline structures and beaches. Existing residences, public infrastructure, marinas,
other structures and recreational beaches must be protected from increasesin
erosion, wave related damages, and coastal flooding.

Port of Long Beach. Commercial berths must be protected from unacceptable
increases in wave penetration. In addition, anchorages and the “ port of refuge’ area
(safe harbor for damaged ships) must be protected from excessive wave activity.

U.S. Navy explosives anchorage. Thisanchorageis located leeward of the Long
Beach Breakwater and is used by U.S. Navy shipsto transfer explosives and/or
sensitive electronics equipment. This capability must be retained.

Shoreline structures and beaches. Existing residences, public infrastructure, marinas,
other structures and recreational beaches must be protected from unacceptable
increases in erosion, wave penetration, and coastal flooding.

THUMS Qil Idands. The existing shore protection around these oil idlands was
based on wave conditions with the existing breakwater configuration. These idands
will continue to require protection from storm waves penetration.

Confined Aquatic Disposal (CAD) site. A CAD site, for contaminated sediments
disposal, exists leeward of the Long Beach Breakwater, near the mouth of the LA
River. The CAD site cap stability must be preserved.

Navigationa safety. Safe navigation must be maintained for all vessels entering and
exiting the area.

Bird and fish habitat. Endangered/threatened/sensitive species must not be
adversely affected. In addition, consideration must be given to the existing habitat
uses of the breakwaters and the potential to impact/displace these habitats.

There are also concerns regarding impacts to existing recreational uses of the area
leeward of the breakwater (e.g. recreational sailing). The calmer waters|leeward of
the breakwater provide a unique open ocean condition for recreational sailors.

2) SealLevel Rise. The potential impacts of future sealevel rise must be considered for
all dternatives, including increased wave overtopping, erosion, and shorelineretreat.

3) Applicable Executive Orders, Statutes and Regulations - none.

f. Measuresto Address Identified Planning Objectives. A management measure is a feature or
activity at a site, which address one or more of the planning objectives. A wide variety of measures were
considered (as listed below), some of which were found to be infeasible due to technical, economic, or
environmental constraints (discussed further in section g). Each measure was assessed and a determination
was made regarding whether it should be retained in the formulation of alternative plans. The descriptions
and results of the evaluations of the measures considered in this study are presented bel ow.

1) No Action. The Corpsisrequired to consider the option of “No Action” as one of the
alternatives in order to comply with the requirements of the National Environmental
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Policy Act (NEPA). No Action assumes that no project would be implemented by the
Federal Government or by local intereststo achieve the planning objectives. No Action,
which is synonymous with the Without Project Condition, formsthe basis from which all
other adternative plans are measured.

2) Non-Structural . Non-structural measures have not been identified for this sudy, as
these are already in place or are being considered for implementation as part of other
studies, environmental programs or the result of Federal, State and local regulations.

3) Sructural. The types of structura measures identified include: i) reconfiguration of
the Long Beach Breakwater, ii) creation of new kelp and/or rocky reef habitat areas
(either by importing new rock or using rock available from breakwater reconfiguration),
and iii) congtruction of a“training: structure and other changesto address specifically the
Los Angeles River pollutant discharges. These are explained further below.

i) Long Beach Breakwater Reconfiguration Alternatives

Lower the Long Beach Breskwater in one section (“Alternative 1" shown in
Appendix C). In this measure, rock is removed from the top of an approximately
1,800-foot- long section at the western end of the Long Beach (LB) Breakwater
(approximately 13% of the entire length of the LB Breakwater). This westernmost
1,800-foot-long section would then have a crest elevation at Mean Lower Low Water
(MLLW). The remaining sections of the LB Breakwater would remain the same.
This is a measure that has been previously proposed and studied by a Long Beach
engineer, and was identified at the study outset to have potential to improve water
quality at areatively low cost.

Remove a section of the LB Breakwater (*Alternative 2” shown in Appendix C).
This measure would involve removing a section of the LB Breakwater down to a
depth well below the water surface to provide sufficient wave transmission (e.g.
down to 30 feet below Mean Sea Level) to modify the circulation leeward of the
breakwater. This alternative could have several possible designs, for example,
removing one or both ends of the breakwater or removing one or more specific
sections to create gaps within the middle of the breakwater. Based on initia
assessment, the most promising option is the removal of an approximately 4,500-
foot-long section at the western end of the breakwater (approximately one-third of
the entire length of the LB Breakwater). This was the configuration analyzed as part
of the Reconnaissance Study and shown in Appendix C.

Reconfigure the LB Breakwater to staggered breakwater sections (*Alternative 3
shown in Appendix C). This measure is similar to the measure above, but would
involve re-locating sections of the existing LB Breakwater to create a staggered
pattern of breakwater sections and thus create gaps for wave action upon the
shoreline. Based on initial assessment, a potentia configuration would be removal
of an approximately 9,000-foot long section at the eastern end of the breskwater
(two-thirds of the LB Breakwater length) and use the removed rock to construct two
new more-shoreward-located breakwaters to protect the THUMS idands and
shoreline. Theresulting configuration would be a remaining 4,500-foot-long section
at the western end of the LB Breakwater and two shorter breakwaters shoreward of
the remaining LB Breakwater section and adjacent to the THUMS idands. This
alternative would most likely require re-location of the Navy explosives anchorage.

Re-align the end(s) of the LB Breakwater. This measure would remove an end
section(s) of the LB Breakwater, but then a new section perpendicular to the existing
breakwater would be constructed at that end. This would alow for some wave
action upon the shoreline, but would provide a similar (to existing) level of
protection to the Navy explosives anchorage leeward of the breakwater.
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Remove entire LB Breakwater. The LB Breakwater would be removed along its
entire length and most of its depth.

ii) Construction of Habitat Areas (Re-establishment of historic ecoystems)

Construct rocky reef. Rock could be placed to create high and low relief rocky reef
areas in the eastern portion of San Pedro Bay. Theremoval of breakwater sections
(breakwater reconfiguration) would provide a significant amount of rock to create
these areas, but rock could also be imported from off-site sources. Not only would
this rocky reef provide new habitat area, which does not exist in the area, but
nearshore reef could be strategically located to provide shore protection and sand
retention for critical areas that could be impacted from reduced breakwater
protection.

Construct kelp reef. Rock could be placed to create holdfasts for new kelp beds.
Existing kelp habitat is currently limited. The removal of breskwater sections
(breakwater reconfiguration) would provide a significant amount of rock to create
these areas, but rock could also be imported from off-site sources. With improved
water quality (water clarity) from implementation of other measures, and creation of
kelp holdfast areas from placed rock, new kelp beds could be created.

iii) Changesto Los Angeles River

Change alignment of LA River discharge (shown as “Alternative 4” in Appendix C).
Water quality may be improved by constructing a shore-perpendicular rock
“training” structure to redirect the LA River discharge away from the Long Beach
shoreline.  Rock from removed breakwater section(s) could be used for this
congtruction, or rock could be imported from off-site sources. The new structure
could also provide additional shore protection to the downtown marina and would
provide new rocky habitat area.

Measures to treat pollutants in the LA River. The water quality of San Pedro Bay
may be improved by minimizing the amount of pollutants being discharged from the
LA River into San Pedro Bay. LA River improvements are being evaluated as part
of other ongoing projects, e.g. Water Board LA River TMDL Study, USACE LA
River Ecosystem Restoration Study, and the LA River Watershed MS4 NPDES
permits. Additiona measures should be implemented to treat, infiltrate and/or
eliminate pollutant discharges to and from the LA River into San Pedro Bay. These
potential measures include, but are not limited to: @) constructing a sediment trap at
the LA River mouth to isolate contaminated sediments within the trap; b) installing
"turbulence generating features’ at the LA River mouth to improve vertical mixing
to dilute bacterial concentrations and reduce the effects of wind-driven transport of
the plume towards the beaches, (water testing along the shoreline suggests that poor
quality water from the LA River remains on the water surface as it moves along the
Long Beach shoreling, i.e. alack of mixing occurs); and/or c) installing a trash boom
upstream of the LA River mouth to capture trash before it is discharged into the
open ocean.

4) Separable Features (such as for recreation or restoration if not already included
above). Noneidentified.

5) Additional Measures for Complete Alternatives (secondary features to make an
alternative complete, such as dredging methods, interior drainage, etc). The following
are features, which help to minimize existing problems and/or to alleviate impacts to
constraints caused by implementation of the basic structural alternatives.
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Indall additional rock around THUMS oil islands. Several of the basic sructural
measures listed above could leave the THUMS ail islands vulnerabl e to wave
damage and wave-induced flooding. In order to protect theislands, therock from
the removed breakwater section(s) would be used to either augment the existing rock
revetment around the islands or create breakwaters on the seaward side of the
idands. These new breakwaters would also provide new rocky habitat area.

Groins. Several of the basic structural measures listed above could |eave the Long
Beach shoreline vulnerableto increased erosion. In particular, the Peninsula Beach
isof concern. Construction of shore-perpendicular groinsto retain sand along
targeted sections of shoreline could mitigate for erosive effects caused by removal of
breakwater section(s).

Nearshore Reef Breakwater. Several of the basic ructural measures listed above
could leave the Long Beach shoreline vulnerable to increased erosion. In particular,
the Peninsula Beach is of concern. Construction of nearshore reef breakwatersto
dissipate waves and retain sand along targeted sections of shoreline could mitigate
for erosive effects caused by removal of breakwater section(s).

Beach Nourishment. Several of the basic structural measures listed above could
leave the Long Beach shoreline vulnerable to increased erosion. In particular, the
Peninsula Beach is of concern. Beach nourishment (sand import) along targeted
sections of shoreline could mitigate for erosive effects caused by removal of
breakwater section(s).

6) Evaluations of Measures. The measures listed above were evaluated on a conceptual
level, in terms of ecosystem benefits, hydrodynamic/water quality performance,
construction cost, and economic benefit. A summary of these preliminary eval uations for
each measure/alternative are provided in Appendix D. In order to assess the potential
magnitude of water quality improvements (and thus ecosystem restoration and recreation
benefits), preliminary wave and circulation modeling/analysis was completed for three
different LB Breakwater reconfigurations, as well as the stand-alone LA River training
structure.  Removal of the entire breakwater was not included in this modeling effort
because it was considered to be not feasible due to existing constraints, and re-aligning
the end of the breakwater was not included because other similar measures could provide
similar benefits (discussed further below). The modeling results suggest that breakwater
reconfiguration would change existing conditions relative to wave height and pollutant
concentration reduction over time. A complete discussion of the hydrodynamic/water
quality modeling resultsis provided in Appendix E.

g. Preliminary Plans. Preliminary plans are comprised of one or more management measures
that passed the initial screening, (i.e the evaluations discussed above). The descriptions and results of the
evaluations of the preliminary measures/plans that were considered in this study are summarized below:

1) Preliminary Plans Eliminated from Further Consideration

Remove the entire LB Breakwater. Removal of the entire breakwater is considered
to not be feasible due to the extent of measures that would be required to mitigate for
unacceptable impacts, such as impacts from reduced wave protections for the Port of
Long Beach, THUMS ail idands, Long Beach peninsula, and the Navy anchorage
area. Itisanticipated that the implementation cost of removing the entire breakwater
and constructing mitigation measures to maintain necessary wave protection would
far outweigh the ecosystem and recreational benefits.

Re-align end(s) of the LB Breakwater. It would not be worthwhile to pursue this
alternative since the new perpendicular element would not be as efficient as other
measures to mitigate for reduced breakwater length.
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2) Preliminary Plans for further Consideration. The following could be considered in
combination or individually.

Construct the rocky reef and/or kelp reef feature to restore impacted/lost ecosystem
habitat. These areas could be created from either imported rock or from removed
breakwater sections. The latter (breakwater reconfiguration) could provide rock to
create on the order of 500 acres of kelp bed (the size of the historic Horseshoe Kelp
Bed) and 50 acres of high and low relief rocky reef areas. This is proposed for
further consideration based on direct replacement of lost habitat in San Pedro Bay.
Thisis considered to be technically feasible, although navigational constraints would
need to be addressed.

Reduce the LA River impacts to the ecosystem by providing a training structure to
divert flows (Alternative 4) and implementing other measures to treat pollutants in
the LA River. This is proposed for further consideration based on the known
pollutants in the LA River and its discharge and the probable water quality
improvements to East San Pedro Bay. Thisis considered to be technicaly feasible,
although navigational congtraints would need to be addressed.

Remove a section of the LB Breakwater (Alternative 2) and construct the rocky reef
and/or kelp reef feature(s). This aternative is proposed for further consderation
based on the potential water quality improvements suggested by the hydrodynamics
modeling and the potential ecosystem restoration benefits. This aternative is
considered to be technically feasible, although navigational, wave impacts, and
shoreline erosional constraints would need to be addressed.

Reconfigure to staggered LB Breakwater sections (Alternative 3) and construct the
rocky reef and/or kelp reef feature(s). This alternative is proposed for further
consideration based on the potential water quality improvements suggested by the
hydrodynamics modeling and the potential ecosystem restoration benefits. This
alternative is considered to be technicaly feasible, but would likely require
relocation of the Navy explosives anchorage area and construction of new
breakwater sections to protect the THUMS oil idands. Navigational and shoreline
erosion constraints would also need to be addressed.

Lower the LB Breskwater in one section (Alternative 1). Although the
hydrodynamic modeling results for Alternative 1 indicated only marginal
improvements, as compared to the other alternatives, it would still be worthwhile to
pursue this aternative. Thisresult holds true for a single section or multiple sections
of reduced breakwater elevation. It would be the least expensive to construct and it
does not appear to be problematic relative to any existing constraints, athough
navigational constraints would need to be addressed.

Groins. This secondary measure would be carried forward with the breakwater
configuration alternatives for future consideration.

Nearshore reef breakwaters. This secondary measure would be carried forward with
the breakwater configuration alternatives for future consideration.

Beach nourishment. This secondary measure would be carried forward with the
breakwater configuration aternatives for future consideration.

Any feasible plan must implement the necessary mitigation measures to
accommodate the constraints previoudly listed.

h. Conclusions from the Preliminary Screening: The preliminary screening suggests that
alternatives which address opportunities to both restore the marine ecosystem and enhance recreation,
while accommodating constraints, have the greatest potential for implementation. Restoration of the reef
and kelp habitat within San Pedro Bay can be enhanced by improving the water quality, clarity, and
circulation. A means to accomplish this could be a reconfiguration of the Long Beach Breskwater, which
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has the added benefit of providing an in-water, local source for reef creation material. The potentia
magnitude and types of benefits from the proposed actions were evaluated based on: a) hydrodynamic and
water quality modeling results, b) discussions with resource agency staff and knowledgeable individuals,
and c) literature review.

Ecosystem benefits associated with the proposed measures would include: @) re-establishment of
kelp beds which once existed in the region (potentially 500+ acres, the size of the historic Horseshoe Kelp
Bed); b) construction of high and low relief rocky reef areas (potentially 50 acres) for fish refuge and
invertebrates habitat; b) c) reduction of occurrence of harmful algal blooms; and d) increased water clarity
to improve conditions for kelp, eelgrass and other habitats. The former two benefits are to restore historic
ecosystems, which once existed in the San Pedro Bay region. Both kelp and rocky reef / hard bottom
habitats are considered to be important habitat for various rockfish species, ling cod, kelp and sand bass, as
well asavariety of invertebrates (e.g. |obster).

The potential environmental impacts would be the loss of rocky habitat from the removal of
breakwater section(s). Thiswould be mitigated for by the creation of new rocky reef and kelp habitat areas
elsewherein the region using rock from the removed breakwater section(s).

As discussed previoudy and in Appendix E, preliminary hydrodynamic/water quality modeling
results suggest breakwater reconfiguration could improve existing conditions relative to wave height and
pollutant concentration. Both wave height and pollutant concentration are proxies of water quality.
Improvements to water quality in turn would lead to improved ecosystem and recreational swimming
conditions. In addition, increased wave height would improve conditions for wave activities (such as
surfing and body-surfing). Therefore, the hydrodynamics modeling results suggest potential benefits to
ecosystem restoration and recreational enhancements.

Construction costs of the alternatives would likely be on the order of the tens or hundreds of
million dollars. Based on very preliminary concepts, the approximate construction costs for the breakwater
reconfiguration aternatives ranged from $10 million (Alternative 1) to $310 million (Alternative 3). The
latter Alternative 3 cost included construction of a LA River training structure and THUMS islands
breakwaters, in addition to the breakwater reconfiguration. These costs were developed for the removal of
the breakwater sections and placement of the removed rock to construct rocky reef / kelp areas, new
THUMS idand breskwaters, or the LA River training structure. The cost to build kelp and rocky reef
habitat areas from imported rock is approximately $50 million. A summary of these costs, and the
associated rock quantities are provided in Appendix D.

As discussed previoudy, the project could result in improved conditions for recreational
swimming and surfing. Increased recreational use would in turn lead to long-term economic benefits to the
region. If conditions were improved such that water quality standards were never/rarely exceeded and
wave activity was increased along the entire open shoreline of Long Beach (maximum improvement
scenario), an initial analysis indicates that increased recreational value of the beach, as measured using
Corps standards, would be on the order of $27.5 million per year. Assuming this gain is maintained over
the long term, this equates to approximately one-half billion dollars (discounted present value) over afifty
year period. In addition, the increase in beach tourism will generate economic impactsto the State and City
from local spending, parking revenue and fines, and taxes. The City of Long Beach could gain increases of
approximately $52 million per year in local spending and economic activity, and nearly $7 million per year
in taxes and parking fees for the maximum improvement scenario. An increase in wave activity could
diminish recreational boating activity or value during periods where swells are significant, however the
increased water quality, particularly the reduction in red tide, may offset some of these losses. It is aso
acknowledged that the increased number of beach-goers may impact parking along residential streets near
the beaches. The supporting preliminary economic benefits analysisis provided in Appendix F. Theinitial
alternative plans studied herein did not result in maximum improvement scenarios and thus their economic
benefits would be substantialy less than the maximum economic benefits cited in Appendix F. A
preliminary analysis has been done to roughly estimate the range of potential economic benefits for each of
the alternatives, based on the alternative’'s hydrodynamic and water quality modeling results. These
numbers are provided in the Alternatives Analysis Summary table provided in Appendix D. Potential
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recreational benefit to cost ratios could range from O (no quantifiabl e recreational benefit) to 4 based on this
cursory analysis.

An important factor in the decision to move forward with the feasibility study is the basic
assumption that the planning constraints listed previously can be accommodated. Key constraints include
the Port of Long Beach berths, Navy anchorage, Long Beach peninsula, THUMS islands, CAD site and
navigational safety. Significant effort (and potentially additional costs) will be required to address these
congtraints for Long Beach Breakwater reconfigurations and any other structura changes in the San Pedro
Bay area.

Based on thisinformation, alternatives to address the planning objectives appear viable and long-
term ecosystem and recreational economic benefits have the potential to outweigh implementation costs.

i. Establishment of a Plan Formulation Rationale: The conclusions from the preliminary
screening form the basis for the next iteration of the planning steps that will be conducted in the feasibility
phase. The likely array of alternatives that will be considered in the next iteration includes re-creating reef
and kelp habitat, reconfiguring the Long Beach Breakwater, and/or creating a LA River training structure.
Future screening and reformulation will be based on the following factors: ecosystem benefits (as measured
by changes in both the amounts and values of habitat), recreational benefits, constraints accommodation,
and construction costs.

6. FEDERAL INTEREST

Since ecosystem restoration is an output with a high budget priority and ecosystem restoration is
the primary output of the alternatives to be evaluated in the feasibility phase, there is (is not) a Federal
interest (This will be determined by the US Army Corps of Engineers) in conducting the feasibility study.
There is also a Federal interest in other related outputs of the alternatives, including recreationa benefits,
which could be developed within existing policy. Recreational benefits (e.g. improved water quality and
increased wave activity) are incidental to many of the alternatives identified.Based on the preliminary
screening of alternatives, there appears to be potential project alternatives that would be consistent with
Army policies, costs, benefits, and environmental impacts. Thisis based on:

Restoration of historical reef and kelp bed habitats.

Improvements to water quality (and thus habitat and recreational opportunities) from
implementation of potential structural measures.

Long-term economic benefits to theregion from enhanced recreationa opportunities.

7. PRELIMINARY FINANCIAL ANALYSIS

Asthelocal sponsor, the City of Long Beach will be required to provide 50 percent of the cost of
the feasibility phase. Not more than one-half of the non-Federa (local sponsor) share may be made by the
provision of services, materias, supplies or other in-kind services necessary to prepare the feasibility
report. The local sponsor is also aware of the cost sharing requirements for potential project
implementation. A letter of intent from the local sponsor stating a willingness to pursue the feasibility
study and to share in its cost, and an understanding of the cost sharing that is required for project
congtruction isincluded as Appendix G (PENDING CITY COUNCIL DECISION).

8. ASSUMPTIONSAND EXCEPTIONS

a. Feasibility Phase Assumptions: The following critical assumptions will provide a basis for the
feasibility study:
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1) Modifications to the wave climate and circulation within East San Pedro Bay can lead
to improvements in water quality and clarity that will benefit both ecosystem and
recreational uses. The increases in water quality and clarity are required to increase the
feasibility of restoring the historic reef and kel p ecosystem within San Pedro Bay.

2) Therock removed as part of breakwater reconfiguration, to increase circulation within
East San Pedro Bay, can be used to create new rocky reef and kelp habitat areas.

3) All constraints can be accommodated or mitigated for in conjunction with any of the
alternative plans identified.

4) The without project conditions are that the LA River will continue to discharge
pollutants into East San Pedro Bay and the existing uses (or lack thereof) of the East San

Pedro Bay area will continue to be the same or possibly even degrade.

b. Policy Exceptions and Streamlining Initiatives: The study will be conducted in accordance with
the Principles and Guidelines and the Corps of Engineers regulations.

guidance have been identified at thistime.

c. Other Approvals Required: Certain models to be used for the study will require certification by

the appropriate USACE center of expertise.

9. FEASIBILITY PHASE MILESTONES

The proposed milestones for the feasibility phase of the Eas San Pedro Bay Ecosystem
Restoration Study are shown in the table below and are described further in Enclosure B of the PMP. The

No exceptions to established

dates associated with these milestones are listed in the Project Management Plan Chapter V1.

Milestone Description Duration (mo) | Cumulative (mo)
Milestore F1 Initiate Study 0 0
Milestore F2 Public Workshop/Scoping 2 2
Milestore F3 Feadbility Scoping Meeting 11 13
Milestore F4 Alternati ve Review Conference 9 22
Milestone F4A  |Alternative Formulation Briefing 5 27
Milestore F5 Dreft Feasibility Report 3 30
Milestore F6 Fina Public Meeting 1 31
Milestore F7 Feadbility Review Conference 1 32
Milestore F8 Find Report to SPD 3 35
Milestore F9 DE’s Public Notice 1 36
Milestone F10  |Chief's Report 4 40
Milestore F11  |Project Authorization 4 44

10. FEASIBILITY PHASE COST ESTIMATE

The estimated costs for the feasibility phase of the East San Pedro Bay Ecosystem Restoration

Study are shown in the table below. The scope of work associated with each of these tasksisdiscussed in
the Project Management Plan Chapter 1V and Enclosure C.
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WBSH#H Description Cost

JAAQO Feas - Surveys and Mapping except Real Estate and GIS $360,000
JABOO Feas - Hydrology and Hydraulics Studies/Report (incl. Coastal) $1,500,000
JACO0 Feas — Geotechnical Studies/Report $300,000
JAEQC Feas — Engineering and Design Analysis Report $400,000
JAFO0 Feas - Vdue Engineering $30,000
JB00O Feas — Socioeconomic Studies $300,000
JC000 Feas - Real Estate Analysis/Report $70,000
JD000 Feas — Environmental Studies/Report (Except USF&WL) $810,000
JEOOQ Feas - Fish and Wildlife Coordination Act Report $20,000
JFO00 Feas - Geographic Information System Devel opment $360,000
JG000 Feas - HTRW Studies/Report $50,000
JHO000 Feas - Cultural Resources Studies/Report $40,000
J000 Feas - Cost Estimates $120,000
JJ000 Feas - Public Involvement Documents $180,000
JK000 Feas - Plan Formulation and Evaluation $620,000
JLOOO Feas - Final Report Documentation $100,000
JMDO0O0 Feas - Technica Review Documents $70,000
JNOOO Feas - Washington Level Report Approval (Review Support) $20,000
JPAQO Project Management and Budget Documents $120,000
JPB0O Supervision and Administration $120,000
L0000 Project Management Plan for Project |mplementation $50,000
Q0000 PED Cost Share Agreement $20,000
JPCO0 Contingencies $1,410,000
Total $7,070,000

11. VIEWSOF OTHER RESOURCE AGENCIES

Because of the funding and time congtraints of the reconnaissance phase, only limited and
informal coordination has been conducted with other resource agencies. Discussions focused on
identifying any additiona study reports or information regarding the San Pedro Bay region, and general
views regarding the need for ecological restoration. Agency views were also sought regarding the types of
habitats that they would be considered of particular valuein arestoration effort. The persons contacted, on
an individual basis, are shown below:

Agency Contact
National Marine Fisheries Service (NMFS) Bryant Chesney
U. S. Fish and Wildlife Service (USFWS) Ken Corey
U. S. Environmental Protection Service (EPA) Peter Kozelka
California Department of Fish and Game (CDFG) Bill Paznokas, Loni Adams
Regiona Water Quality Control Board, Los Angeles Region | Shirley Birosik, Michael Lyons, L.B. Nye

Most agency staff indicated that data for the East San Pedro Bay area was sparse but a few
additional documents of relevance were obtained (in addition to those documents that had already been
obtained). These included: a) recent kelp surveys that document the linear kelp beds associated with the
breakwater and other riprap protects areas within San Pedro Bay, b) a survey conducted for the City of
Long Beach desalinization intake structure that identified the presence of eelgrass in nearshore waters

11-19




fronting the beach at approximately Cherry Avenue, and c) the draft toxics TMDL for the greater Los
Angeles/Long Beach Harbor waters.

Agency contacts generally recognized that the Harbor water is degraded, but also noted that
information on habitat and water quality is limited in this portion of the Harbor and that additional survey
work would be necessary to quantify the magnitude and extent of degradation. Concerns were expressed
by NMFS and CDFG staff regarding the apparent frequency and impacts of red tides that appear to be
associated with thisregion, although neither agency maintains historical records of red tides or fish killsin
thisarea. Both agencies recognized that blooms are known to occur all along the coastline including areas
without major input from urban rivers. As discussed previoudy, USC faculty stated that the area is a
“hotspot” for Harmful Algal Blooms (HABS), which are harmful to both marine life and humans.

The breakwater itself was noted to provide an important protected habitat used by several bird
species for roosting and nesting and for several invertebrate species. This was considered a positive
element of the current configuration that should be considered. Several people questioned whether the
current protected waters within the breakwater provided for unique nursery and foraging habitat or if these
waters would likely not differ from uses along open coastal areas of southern California.

Most agencies expressed interest in restoration/improvement activities to increase rocky bottom
and kelp habitat areas. Both types of habitats provide refuge and nursery habitat for important managed
fisheries.

12. POTENTIAL ISSUESAFFECTING INITIATION OF FEASIBILITY PHASE

a. Continuation of this study into the cost-shared feasihility phase is contingent upon an executed
FCSA. Failureto achieve an executed FCSA within 18 months of the approval date of the Section 905(b)
Analysiswill result in termination of the study.

b. The schedule for signing the Feasibility Cost Sharing Agreement (FCSA) is May 2010. Based
on the schedule of milestones in Paragraph 9, completion of the feasibility report would be in May 2013,
with a potential Congressional Authorization ina WRDA Y ear 2014.

13. PROJECT AREA MAP

A map of the study areais provided as Enclosure A.
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14. RECOMMENDATIONS

| recommend /do not recommend (that the East San Pedro Bay Ecosystem Restoration study
proceed into the feasibility phase.

Date Thomas Magness
Colonel, US Army
District Engineer
Los Angeles Digtrict
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APPENDIX A - PRIOR REPORTS —
Bibliography and Abstracts of Key Reports
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BIBLIOGRAPHY -LIST OF EXISTING AND RELEVANT STUDIESAND DATA

* Denotes Abstract Provided in Following Pages

BREAKWATER AND SHORELINE AREA REPORTS

Coastal Eroson Issues Within the City of Long Beach — Draft Report — Prepared by City of Long Beach —
June 1994

Comprehensive Condition Survey — Los Angeles-Long Beach Breakwaters — USArmy Corps of Engineers —
January 1985

Provides useful history and details of construction

East Beach Sabilization Project — Tetra Tech, Inc. — August 1991

Environmental Impact Concernsfor Long Beach Harbor — CP “ Bud” Johnson — February 2008

Peninsula Beach Erosion — Draft Feas bility Study — USArmy Corps of Engineers, LA District

Physical and Environmental Changes from the Proposed Removal of the Long Beach CA Breakwater:
Implications for Sand Transport, Beach Profiles, Circulation and Water Quality — K. Morris—May 1998

Review of K. Morris Sudy by Coastal Frontiers — August 1999
Port of Long Beach — Pier J Breakwater — Beach Impacts Sudy — SeaDyn, Inc., July 1995

Study addressed potential shoreline erosion impacts associated with construction of the
breakwaters adjacent to the Pier J Expansion Landfill

Used wave modeling and review of historic data

WATER AND SEDIMENT QUALITY DATA SOURCES

ABC Laboratories 2004. Los Angel es Contaminated Task Force Confined Aquatic Disposal Ste Long Term
Monitoring Program 2002 — 2003

Sediment quality and benthic community analysis for reference sites and NEIBP CAD dite.
Sediment quality information from SEIBP site used as cap material.
Sediment quality information from LARE material disposed at the NEIBP CAD site.

RWQCB-LA Region and U.S EPA —Region 9, 2008. Total Maximum Daily Loads for Toxic Pollutantsin
Dominguez Channel and Greater Los Angeles and Long Beach Harbor Waters, Draft: Water Quality
Assessment, Problem Statement, Numeric Targets.

2006 Final 303(d) List — Impairments for San Pedro Bay (includes area shoreward of LB Breakwater):
Fish Tissue— DDT, PCBs. Sediment — Chlordane, PAHS, Cr, Cu, Zn, Toxicity. Fish consumption advisory
for DDT and PCBs exigts in San Pedro Bay and is supported by recent fish tissue results.
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Kinnetic Laboratories, Inc. 2008. City of Long Beach, Recreational Water Quality Source Investigation,
Open Coastal Beach Stes.

30 days (9-10/20070f surface water quality data (temperature, conductivity, salinity, dissolved
oxygen, turbidity) at LA River Mouth (near the Queen Mary), north entrance to Shoreline Harbor,
and paired sampling points at 2 meter contour and swashzone at 7 stes a ong the beach.

24 hour sampling (every 1.5 hours on 9/27-28/2008 of surface water quality at LA River Mouth,
Shoreline Harbor Entrance and paired 2-meter/swashzone sites extending to out to Belmont Pier.
DO ranged 4-5 mg/L in surface plume from LA River in over 40% of samples.

U.S Army Corps of Engineers 2004.Los Angeles Digtrict. Los Angeles Regional Dredged Material
Management Plan Feasibility Sudy.

Summarizes avail able sediment chemistry, biology for San Pedro Bay including Long Beach
Harbor and Los Angeles River Estuary.

Most recent data derived from MEC 2002 portwide survey and MBC 2003 study for Golden Shore
Marine Reserve,

U.S Army Corps of Engineers, 2007. North Energy Iland Borrow Pit CAD Ste Pilot Study 2001-2006
Draft Monitoring Results

Provides data on sediment contaminants within the East San Pedro Bay.

Weston 2006, Supplemental Sampling and Tier 111 and 1V Analysisfor LA River Estuary (LARE)

Summarizes sediment sampling results from four sites within the LARE

SCCWRP Bight 2003 Study — Water Quality

Describes storm water runoff which flows into San Pedro Bay from the Los Angeles River and
San Gabrid River

Blooms of Pseudo-nitzschia and Demoic Acid in the San Pedro Channel and Los Angeles Harbor Areas of
the Southern California Bight, 2003-2004.

Implies that nutrient and salinity levels may affect HABs

BIOLOGY DATA SOURCES

MEC 2002. Ports of Long Beach and Los Angeles Year 2000 Biological Baseline Sudy of San Pedro Bay.
Prepared by MEC Analytical Systems Inc. for the Port of Long Beach Planning Division. June 2002.

MBC 1984. Outer Long Beach Harbor — Queensway Bay Biological Baseline Survey. Prepared for the Port
of Long Beach.

Aged but local to area of concern

MBC 2003. Physical and Biological Monitoring at Golden Shore Marine Reserve, Long Beach, California
Year 5 (2002). Final Report. Prepared for the City of Long Beach.
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*

*

MBC 2006. Eelgrass, Caulerpa, and Giant Kelp Surveys, Prepared for Under Ocean Floor Seawater
Intake/Discharge Demonstration Facility, in Long Beach Harbor offshore of Ocean Boulevard between
Temple and Cherry Avenues.

Within survey area, eelgrassfound at 15 (of 20) sites at depths of 5-8 ft MLLW and 9-12 ft
MLLW.
No Caulerpaor Giant Kelp found.

MBC 2008. Satus of the Kelp Beds, Ventura and Los Angeles Counties, Central Region Kelp Survey
Consortium, 2007 Surveys.

Found kelp dong POLA, POLB and LB Breakwaters.

SCCWRP Bight 2003 Sudy — Benthic Microfauna

Sediment toxicity, benthic community analysis, sediment chemistry at three pertinent sites
SCCWRP Bight 2003 Studies - Demersal Fishes and Megabenthic Invertebrates

Fish and macroinvertebrate community, fish ectoparasites, debris, pelagic fish whole chemical
body burdens at two relevant trawl sites.
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Document:

California Regional Water Quality Control Board, Los Angeles Region and United States Environmental
Protection Agency Region 9. 2008. Total Maximum Daily Loads for Toxic Pollutants in Dominguez
Channel and Greater Los Angeles and Long Beach Harbor Waters. Draft water quality assessment,
problem statement, numeric targets. May 2008.

Relevance:

This draft water quality assessment for the Harbor Toxics total maximum daily load (TMDL) contains a
section that identifies specific water body-pollutant combinations on the 1998, 2002, and 2006 303(d)
lists. It provides a summary of water quality issues within Los Angeles/Long Beach Harbor complex,
however, the Los Angeles and San Gabriel River watersheds are not focus of the TMDLs.

Abstract:

The California Regional Water Quality Control Board, Los Angeles Region developed this TMDL to attain
the water quality standards for the Dominguez Channel and greater Los Angeles and Long Beach
Harbors waters in the Dominguez Channel Watershed. The waters of Dominguez Channel, Los Angeles
and Long Beach Harbors, Cabrillo Marina, San Pedro Bay and Los Angeles River Estuary are impaired by
heavy metals and organic pollutants.

Impairments on the 1998 303(d) list for San Pedro Bay, Long Beach Harbor and LARE are listed in Table
1. Impairments listed on the 2002 303(d) list are included in Table 2. For these two lists, Long Beach
Harbor is listed separately from the inner and outer harbor of the Port of Los Angeles (POLA). The 2006
303(d) list changed the way areas were named; the water bodies named “Inner Harbor” and “Outer
Harbor” include portions of POLB as well as portions of the Port of Los Angeles (POLA). The 2006 303(d)
list is included as Table 3. Brief discussions of the data which supports the listings are described after
the tables.

Table 1. 1998 303(d) list of metal and organic compound impairments.

Water body name Tissue Sediment

Long Beach Harbor DDT, PCBs Toxicity, benthic community
effects, PAHs

San Pedro Bay DDT, PCBs Toxicity, PAHs, Cr, Cu, Zn

Los Angeles River Estuary | DDT, PCBs Toxicity

Table 2. 2002 303(d) list of individual pollutant impairments by water body.

Water body name Tissue Sediment
Long Beach Harbor DDT, PCBs Toxicity, benthic community effects
San Pedro Bay DDT, PCBs DDT, PAHSs, Cr, Cu, Zn, Toxicity
Los Angeles River Estuary | -- Chlordane,
DDT, PCBs,
Pb, Zn
San Gabriel River estuary | Abnormal fish histology | --




Table 3. 2006 final 303(d) list of individual pollutant impairments by water body.

Water body name Tissue Sediment

San Pedro Bay DDT, PCBs Chlordane, PAHSs, Cr, Cu, Zn,
Toxicity

Los Angeles River Estuary | -- Chlordane, DDT, PCBs, Pb, Zn

Inner Harbor DDT, PCBs Cu, Zn, Toxicity, benthic community
effects

Outer Harbor DDT, PCBs Toxicity

The Port of Long Beach collected ambient samples from one site within Long Beach Harbor from 1996 to
2005. These results were found to have quality assurance issues and will not be included in the
assessment of Inner Harbor waters until these issues are resolved. POLB also performed a sampling
event in 2006 with numerous sites within the Inner Harbor. All samples were below criteria.

SCCWRP sampled DDE and PCBs within the inner and outer harbor in the San Pedro Bay in 2003. Solid
phase microextraction devices provided ambient results with extremely low detection levels. Four
stations within Inner and Outer Harbor waters showed elevated levels of DDE in comparison to
California Toxics Rule (CTR) human health numeric criteria. Total PCB measurements also exceeded the
CTR human health numeric criteria at these stations.

OEHHA collected fish tissue samples off Belmont Pier in 1991, 1999 and 2000. Tissues samples collected
from white croaker, queenfish, and spotted turbot were found to contain DDT and PCBs at levels that
represent a human health risk.

The Los Angeles River Estuary (LARE) fish consumption advisory for DDT and PCBs is based on the fish
results collected at Pier J/Fingers Pier, both near the estuary mouth. Sediment toxicity was observed
during Bight '03 monitoring. Historical sediment results showed elevated levels of chlordane. In recent
sediment triad studies, bulk levels of chlordane, PCBs, and benzo[a]pyrene were above sediment
guidelines (Bight ‘03). Very few reliable measurements of aqueous metals or organics exist in this
waterbody, and no exceedences have been recorded. Based on available data in this pre-TMDL
assessment, this waterbody is no longer impaired for lead and zinc, although it is on 2006 303(d) list.

The San Pedro Bay fish consumption advisory for DDT and PCBs is supported by recent fish tissue results.
Historical sediment results showed elevated levels of chlordane; and to lesser extent PCBs. Sediment
toxicity was observed during Bight '03 monitoring. Elevated levels of chlordane corresponded to
sediment toxicity for one sample in 1998, but not in more recent data. Very few reliable measurements
of aqueous metals or organics exist in this waterbody; no exceedences have been recorded. Based on
available data in this pre-TMDL assessment, this waterbody is no longer impaired for chromium, copper
and zinc, although it is on 2006 303(d) list.



Document:
U.S. Army Corps of Engineers. 2007. North Energy Island Borrow Pit CAD site pilot study 2001-2006
draft monitoring results.

Relevance:

This draft report indicates that the sediments within the Long Beach Breakwater are contaminated with
metals and organic compounds. The highest concentrations of contaminants were detected in the
mouth of the Los Angeles River.

Abstract:

In early 2001, the Los Angeles District of the U.S. Army Corps of Engineers (USACE) initiated pilot studies
to evaluate treatment and disposal options for contaminated dredge sediments within the Los Angeles
County Region. Four alternatives were evaluated: cement stabilization, sediment washing, sediment
blending, and aquatic capping. For the aquatic capping study (the subject of this report), 105,000 cubic
meters (m®) of contaminated sediment were mechanically dredged from the mouth of the Los Angeles
River Estuary (LARE), deposited into a demonstration cell (i.e. the North Energy Island Borrow Pit or
NEIBP), and capped with 1-1.5 m of clean fill collected from the South Energy Island Borrow Pit (SEIBP).
Dredging activities occurred during the summer of 2001. The cap was completed by February 2002.

This abstract focuses on the results of the pre-construction sediment sampling at each of the three sites
and the water column sampling performed prior to, during, and immediately after the dredging,
disposal, and capping. Each of the sites (LARE, NEIBP, and SEIBP) is located within the breakwater
(Figure 1).

el e T P I~
L, BN S = ol “'l' T
R el ey =
o s NS Sl e
S o a0
§ P e ST
b e Pk W e e IS
| Al ol o B
oit ™ |
T e
| o
ACIUAT & GAFR NG "
15 ¥ SEDMENT SOURCE LOCATION SATE
45 AT = BEAS ok % et
) CITY OF Lo BEASH @ - Wiz nlty Mep
% i
5 ;
o
" A0k ISLAKD  AOUATIC CAZPINS
GRIGEE0M )_." DIR20EM BITE
,
J
.;'
Sy
MCHTH EMERGY i
SLAND BORROW MT
[S_AMD
WIHITE
o g
Q&»{‘-'IL'E'&,_ i
g S
Oy !
-y
)
| CLEAM CAP
— WA TEHIAL
I8LAND SOURCF
FREEM&R

Figure 1. Locations of LARE, NEIBP, and SEIBP.




Sediments from each of the areas were analyzed for physical properties as well as for bulk chemistry
including metals and organic compounds. Results were compared to toxicity guidelines (Long et al.
1995). Water column samples were collected up-current and down-current from dredging and
placement operations and analyzed for basic field parameters (temperature, salinity, dissolved oxygen,
light transmission, and pH), as well as for total suspended solids (TSS), metals, and organic compounds.

Sediment cores samples from each of the three areas were found to be contaminated with metals and
organic compounds, with the highest levels detected in the LARE area. Metals, pesticides, and polycyclic
aromatic hydrocarbons (PAHs) were detected at LARE at concentrations above Effects Range-Low (ER-L)
toxicity guidelines in both the coarser surface sediments and finer subsurface sediments. Several
pesticides and zinc also exceeded the Effects Range-Median (ER-M) in the subsurface sediments at LARE.
Contaminant mobility through the LARE material was testing using standard leaching and elutriate tests,
which also detected metals and organotins in the leachate samples. Sediment cores collected in the
NEIBP foundation sediment were found to have several metals exceeding ER-L levels. Organotins were
also detected in every NEIBP sample, with dibutyltin detected the most frequently. DDE and related
DDT-like compounds were found in all NEIBP cores taken prior to construction. Results from cores from
the SEIBP found all metals below the ER-L levels, but organotins were detected in every SEIBP sample,
with tetrabutyltin detected the most frequently.

Water quality monitoring of field parameters, TSS, metals, and organics was conducted from stations
fixed on transects extending up-current and down-current from the LARE dredging and NEIBP placement
operations. Chromium, mercury, and nickel were detected in a few cases downstream of the LARE site
at concentrations above background conditions and California Ocean Plan (COP) daily maximum
objectives. During the placement of the LARE materials at the NEIBP, cadmium, chromium, copper,
lead, mercury, nickel, silver, and zinc were detected at background concentrations that were well in
excess of COP instantaneous maximum criteria. This would indicate that background variations in metals
concentrations in this part of the Los Angeles/Long Beach Harbor were already high, and for purposes of
the abstracted report, well in excess of any total or dissolved metals that might be liberated during the
disposal process. No metal was detected at concentrations above both background and COP criteria
concentrations at NEIBP.

Water samples collected for organics analysis were collected from a depth strata, chosen by the level of
light transmissivity, during dredging at LARE and during disposal at NEIBP. Samples were analyzed for
selected PAHs, pesticides, and polychlorinated biphenyls (PCBs). No LARE or NEIBP samples had
concentrations of the analyzed constituents above the detection limits of the analysis method during
dredging or placement activities.



Document:
Weston Solutions, Inc. 2006. Supplemental Sampling and Tier Il and IV Analysis for LA River Estuary
(LARE). Prepared for U.S. Army Corps of Engineers, Los Angeles District. December 2006

Relevance:

This report summarizes sediment sampling results from four sites in August, 2006, within the Los
Angeles River Estuary (LARE). Physical, chemical, and biological analyses were performed on
composited samples from these sites. Results show that LARE is contaminated with metals, DDT, and
chlordanes, although sediments from three of the four sites were determined to be suitable for ocean
disposal.

Abstract:

Heavy rains during 2005 deposited a large volume of sediment at the mouth of the Los Angeles River
and created a potential navigational hazard. The U.S. Army Corps of Engineers, Los Angeles Region
(USACE-LA) issued an emergency permit which allowed the main navigational channel to be dredged in
Spring 2005, but the mouth of the estuary in the main navigation channel needed further dredging.
Results from a Tier Il sediment sampling and analysis (conducted in February 2005) triggered further
sampling. In August 2006, physical, chemical, and biological testing was conducted on representative
dredged material collected from four areas (Areas Y2A, ¥:B, 4A, and 4B) to determine suitability of the
material for selected disposal options (Figure 1).
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Figure 1. Sediment sampling locations.



Sediments were analyzed for chemical constituents including metals, organotins, chlorinated pesticides,
polychlorinated biphenyls (PCBs), polycyclic aromatic hydrocarbons (PAHs), phenols, and phthalates, as
well as for conventional including total and dissolved sulfides, dissolved ammonia, oil and grease, total
recoverable petroleum hydrocarbons (TRPHs), and total volatile solids. Physical analyses of the
sediment included grain size, specific gravity, TOC, total solids, and Atterberg Limits. Sediment chemical
concentrations in this study were compared to ER-L and ER-M values (Long et al., 1995). Bioassay
testing performed on each composite sample for this project consisted on two solid phase toxicity tests,
a pore water test, and two bioaccumulation potential toxicity tests. Chemical analyses of tissues from
bioaccumulation potential tests included lipids, metals, organotins, pesticides, PCBs, and PAHSs.

There were a few exceedances of effects range-low (ER-L) sediment quality values for metals and
dichlorodiphenyltrichloroethane (DDT) within project sediments. Silver exceeded the ER-L at all four
sites. Cadmium, copper and zinc were each detected above ER-L at two sites. Lead was found above
ER-L at one site. Results from one reference site (LA Borrow Pit), which is also located in mouth of the
LA River, show exceedances of the ER-Ls for copper, nickel, silver, zinc, DDT, and chlordanes.
Concentrations of meals did not exceed effects range-median (ER-M) values at any site. Estimated
concentrations (i.e., below the minimum reporting limit) of total chlordanes exceeded ER-M sediment
quality values, while the individual compounds were below reporting limits. All contaminant
concentrations in tissues of organisms exposed to LARE sediments were below published relevant effect
levels. Bioaccumulation test results indicated that sediment from all four areas was suitable for ocean
disposal. Results of SP tests with sediments from one area, Area “2A, did not meet requirements for
ocean disposal.

Based on the results of this report, sediment from Areas ¥B, 4A, and 4B were deemed suitable for ocean
disposal. Sediment from Area Y2A was not suitable for ocean disposal.
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Nezlin, N.P., DiGiacomo, P.M., Weisberg, S.B., Diehl, D.W., Warrick, J.A., Mengel, M.J., Jones, B.H., Reifel
K.M., Johnson, S.C., Ohlmann, J.C., Washburn, L., Terrill, E.J. 2007. Southern California Bight 2003
Monitoring Program: V. Water Quality. Southern California Coastal Water Research Project, Costa
Mesa, CA.

Relevance:

The water quality component of Bight '03 focused on contaminant-laden stormwater runoff. This report
describes the stormwater plume and associated contaminants which flow into San Pedro Bay from the
Los Angeles River, San Gabriel River, Santa Ana River, and Newport Harbor. The stormwater flowing into
the Bay contains nutrients and bacteria.

Abstract:
The three primary goals of Bight '03 water quality monitoring were to:

Describe the temporal evolution of stormwater plumes produced by the major southern
California rivers,

Describe how the physical properties of the plume related to elevated bacterial concentrations,
toxicity, and nutrients, and

Determine whether remote sensing data is robust enough to become a part of routine water
quality monitoring programs.

Water quality data were collected from four areas of the Southern California Bight (SCB) during two
stormwater events in February 2004 and March 2005. Conductivity-Temperature-Depth (CTD) profiles
extending from the surface to within two meters of the bottom, or to 60 meters were recorded. These
continuous water column vertical profiles measured the distribution of temperature, salinity, density,
dissolved oxygen, pH, turbidity, chlorophyll-a, and color dissolved organic matter (CDOM). Profiles were
supported by surface batch measurements of chlorophyll concentration, total suspended solids (TSS),
nitrite (NO,), nitrate (NO3), phosphate (PO,), silicate (SiO,), bacteria (total coliforms, fecal coliforms, and
Enterococcus), and toxicity. Data were also analyzed in combination with MODIS ocean color satellite
remote sensing, buoy meteorological observations, drifters, and high-frequency radar current
measurements to evaluate the dispersal patterns, dynamics, and impacts of the freshwater runoff
plumes and whether physical parameters corresponded with appearance. Discharge points for the Los
Angeles River, San Gabriel River, Santa Ana River, and Newport Harbor were grouped as the “San Pedro
Shelf”.

Among the four areas sampled (Santa Clara/Ventura Rivers, Ballona Creek/Santa Monica Bay, San Pedro
Shelf, and the San Diego/Tijuana Rivers), the greatest amounts of freshwater were consistently observed
along the San Pedro Shelf. The San Pedro Shelf had the largest river discharge inputs and a sampling
area 2-20 times larger than the other sites. The San Pedro Shelf runoff plume was observed at times to
extend well into the San Pedro Channel, approaching Catalina Island.

The highest nitrate concentrations (~40 micromolar [uM], 1 uM NO; = 2.48 mg NOs L™) of any site were
also detected in Los Angeles/Long Beach Harbor (within the breakwater at the mouth of the Los Angeles
River) during the first storm, in late February 2004 (Figure 1). In addition, a Pseudo-nitzschia bloom that
reached moderate levels of toxicity was observed in the San Pedro Channel area following one of the
runoff events. Pseudo-nitzschia is a diatom that produces the neurotoxin domoic acid. Pseudo-nitzschia
abundances and toxin concentrations were associated with decreases in macronutrient concentrations



(phosphate and silicate) as well as with changes in nutrient ratios. Generally, highest domoic acid
concentrations were observed close to the shoreline and inside the Los Angeles harbor, suggesting that
near-shore processes play a major role in bloom dynamics. However, Pseudo-nitzschia growth and
domoic acid production could not be tied to the river runoff based on field observations.
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Figure 1. Nitrate levels in San Pedro Bay (2/27/04).

Relationships between salinity and fecal indicator bacteria (FIB) were variable but generally negative.
FIBs were generally at very low concentrations in water where the salinity was >32-33 psu. Higher
levels of Enterococcus were generally located within the breakwater after the first storm (Figure 2).
There was also a total coliform hot spot located within the breakwater after the second storm (Figure 3).
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Figure 2. Enterococcus in San Pedro Bay (2/28/04).
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Figure 3. Total coliform in San Pedro Bay (3/25/05).

The Los Angeles River, San Gabriel River, Santa Ana River, and Newport Harbor discharge a large volume
of stormwater into the San Pedro Shelf area during periods of rain. An improvement in circulation
would assist in better flushing of stormwater contaminants.
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Relevance:
This report implies that nutrient and salinity levels may affect the production of a toxic acid by the
diatom Pseudo-nitzschia.

Abstract:

Some members of the diatom genus Pseudo-nitzschia can produce domoic acid (DA), a neurological
toxin which can lead to illness and mortality in birds and mammals through food web transfer. DA
poisoning was implicated in more than 1,400 California sea lion and dolphin stranding incidents within
the Southern California Bight during 2003-2004. Regional surveys in 2003 and 2004 documented that
the coastal waters within and around the Los Angeles Harbor and San Pedro Channel experience toxic
Pseudo-nitzschia blooms.

Dry weather surface grabs in May 2003 detected high particulate DA concentrations throughout the Los
Angeles/Long Beach Harbor complex (the Harbor) which decreased offshore by two to three orders of
magnitude. The highest particulate DA concentration was observed within the outer breakwater,
approximately 1 km from the Los Angeles River mouth. The expanded June 2003 survey also found
particulate DA concentrations within the Harbor to be higher relative to values outside the harbor,
although concentrations throughout the surveyed area were generally lower.

Samples collected in late February/early March 2004 found concentrations of particulate DA to be
higher outside the breakwater and lower within the Harbor. These surveys were conducted after heavy
rains, when high nutrient concentrations and lower salinity levels were detected near the Los Angeles,
San Gabriel, and Santa Ana rivers. Pseudo-nitzschia abundances and DA concentrations were found to
be higher where the salinity was higher.

In addition, a time-series of surface seawater samples collected south of the Harbor also found
substantial particulate DA concentration in 2004, as did three sediment trap samples collected in the
San Pedro Channel during spring 2004. Sediment trap material collected from as deep as 800 m tested
positive for particulate DA. This is as deep as it has ever been detected.

There may be multiple scenarios in nature that could stimulate toxin production in Pseudo-nitzschia,
including macronutrient and trace metal availability, as well as anthropogenic factors. Previous research
has linked coastal upwelling and river runoff to phyto-plankton blooms, although the varied scenarios
under which Pseudo-nitzschia blooms and DA is produced have so far prevented any broadly applicable
theories. Although a direct connection cannot be made at this time, it is likely that the significantly
higher levels of particulate DA concentration found within the breakwater during dry weather would be
improved by an increase in circulation.
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MEC Analytical Systems, Inc. 2002. Year 2000 Biological baseline study of San Pedro Bay. Prepared for
the Port of Long Beach.

Relevance:

The Los Angeles River and Long Beach breakwater were not directly surveyed during this baseline study,
however, results are likely comparable as the breakwaters are similarly constructed and close to each
other. In general, the outer harbors support a higher diversity of species and better water quality than
the inner harbor. Extensive use of the breakwater as substrate, protection, and habitat was
documented. The freshwater inputs of Dominguez Channel and Los Angeles River were found to reduce
surface salinities at inner harbor sampling stations during winter months.

Abstract:

The Year 2000 Baseline Study provided an update on the physical, chemical, and biological conditions
within the Los Angeles and Long Beach Harbor complex. The study was the first comprehensive
examination of the status of biological communities within the inner and outer harbor areas of the Port
of Long Beach (POLB) and Port of Los Angeles (POLA) since the 1970s. Biological surveys were
conducted at varying frequencies, depending upon typical natural variability, and included water quality
and sediment grain size, adult and juvenile fish, larval fish (ichthyoplankton), benthic invertebrates,
attached organisms on breakwaters and other rocky riprap, kelp and macroalgae, eelgrass, and birds.
This was the first survey to map kelp and eelgrass distribution within the Ports.

Water quality was measured on a quarterly basis at each of the stations surveyed for benthos, fish, and
ichthyoplankton, for a total of 32 sites. Parameters measured included temperature, salinity, dissolved
oxygen (DO), pH, and water clarity (transmissivity). Sediment grain size was also measured during the
first survey. In general, water quality characteristics within the harbor complex did not exhibit large
spatial or seasonal trends. DO concentrations slightly decreased with increasing depth, but generally
ranged between 5 and 8 mg/l.  Salinity was slightly lower during winter in surface waters at sites
influenced by freshwater inputs from Dominguez Channel and the Los Angeles River. Reduced salinity at
these sites was consistent with the presence of a lower density, brackish surface lens. Values of pH did
not exhibit any distinct spatial patterns, but did exhibit a temporal pattern which may reflect seasonal
differences in productivity. pH values during August and November were generally higher than those
occurring during January and April. Water temperatures exhibited expected temporal trends, with
warmer conditions in summer. Spatially, inner harbor and other channel, basin, and slip areas with
restricted circulation generally had warmer temperatures than deeper, open areas of the harbor, due to
solar heating and limited mixing with colder water. Results of the 2000 Baseline indicate a continued
trend of water quality improvement since the 1970s.

Fish surveys were conducted quarterly at 18 sites using a combination of gear types, including a lampara
net for pelagic fish, an otter trawl for bottom-associated (demersal) fish and invertebrates, and a beach
seine for nearshore shallow water species. Day and night samples were collected to provide a more
comprehensive list of species and higher abundance estimates. The outer harbor assemblages generally



had relatively higher abundances and higher species diversity than those in the middle and inner harbor
areas. In general, more fish were collected from Long Beach Harbor than Los Angeles Harbor, due to
large catches of northern anchovy within basins of the middle and outer Long Beach Harbor. In
comparison to previous sampling efforts, pelagic fish abundance in Los Angeles Harbor was lower in
2000 than in 1986-1987. Abundance in Long Beach Harbor was within the range previously reported in
1994 and 1996, with some localized areas reporting higher abundance values in 2000 than in the mid-
1990s. Many of the fish caught in 2000 were juveniles. The harbors provide important nursery habitat
for a variety of species.

Ichthyoplankton was surveyed quarterly at 18 stations. The entire water column was sampled by using
two different net types over three different strata. Mean larval abundance was highest in the Long
Beach Channel and the Pier 300 Shallow Water Habitat. The stations showing the highest total annual
number of species were shallow waters next to the San Pedro Breakwater, deep waters in outer Los
Angeles Harbor near Pier 400, and Pier 300 Shallow Water Habitat. Riprap associated with the
breakwater and Pier 400, as well as the eelgrass beds in Pier 300, was believed to have contributed to
the relatively higher number of rock and/or vegetation-associated species at those stations. Generally,
more fish larvae were collected in Long Beach Harbor habitats than in corresponding habitats in Los
Angeles Harbor. Fish eggs exhibited a patchy distribution in abundance that did not necessarily
correspond to larval fish abundance patterns. Fish eggs were most abundant in shallow waters off
Cabrillo Beach, in the Long Beach Channel, and in the Los Angeles East Basin. Fish eggs were least
abundant in the Pier 300 Shallow Water Habitat and Los Angeles West Basin.

Infaunal and epibenthic macroinvertebrates were each sampled quarterly from a range of habitats
within the Ports. Mollusks and polychaetes accounted for most of the infaunal biomass. Infaunal
station cluster groups indicated a gradient of increasing environmental stress
(enrichment/contamination) that ranged from the outer to inner harbor, basins to slips, and Long Beach
to Los Angeles Harbors. Species assemblages in the outer harbor had the highest habitat quality, as
indicated by the dominance of species that are characteristic of uncontaminated areas. Based on
infaunal data, the basins and slips of Los Angeles Harbor appeared to have somewhat lower habitat
quality than the basins and slips of Long Beach Harbor. Benthic epifaunal macroinvertebrates were
collected during the day and night during the otter trawl fish surveys. The most commonly collected
species were black spotted shrimp (Crangon nigromaculata), tuberculate pear crab (Pyromaia
tuberculata), and Xantus’ swimming crab (Portunus xantusii). Macroinvertebrate catch abundance was
higher in basin habitats in Long Beach Harbor than in the open waters of the outer harbor. The lowest
catch was obtained in the inner harbor.

Riprap-associated invertebrates and algae within the Ports were sampled quarterly. Divers surveyed
eight different sites, four in each harbor; one site was located within Long Beach Harbor at the Pier J
breakwater. Abundance of invertebrates followed a gradient, with higher numbers in the outer harbor
and lower numbers in the inner harbor. Abundance and number of species were greatest in the open
water stations due to greater water circulation and tidal flushing in these areas. Increased water
circulation and tidal flushing could potentially benefit riprap-associated biota within the Ports.



Kelp and macroalgae distribution and community composition were surveyed twice in 2000. Aerial
surveys were followed up by on-the-ground transects. The focus of the investigation was on canopy-
forming kelp species giant kelp and feather boa kelp, although other dominant species of macroalgae
were reported on as well. Kelp communities within the Ports were not abundant in 2000, totaling about
25 acres in the spring about 14 acres in the fall. Although kelp habitat has never been a significant
target for Port habitat management efforts, the microalgal community has benefited from Port
improvement projects. All kelp beds within the Ports were found to occur on artificial structures, as
there are no native hard-bottom habitats within either Port. The protection provided by the breakwater
also allows kelp to grow at shallower than normal depths.

Eelgrass was surveyed at the end of the winter season and at the height of the summer growing season
in order to detect seasonal variability, area, and density. An aerial photogrammetric survey of the Ports
was performed first. The edges of the eelgrass beds identified by the aerial survey were then confirmed
by acoustic and diver surveys. Two areas supporting eelgrass beds were identified within Los Angeles
Harbor, Cabrillo Beach and Pier 300. Within Long Beach Harbor, a single plant was found along the
north shoreline of Pier A in the Cerritos Channel.

Birds were surveyed throughout the harbors (monthly or bimonthly, depending on season) for one year.
The inner and outer harbors of the Ports were divided into survey zones, which were established in the
same locations as previous studies to facilitate historical comparisons. In general, the greatest densities
of birds in 2000-2001 were observed along the outer middle breakwater within the Port of Long Beach.
Densities of small and large shorebirds were highest along the outer breakwater. Black oystercatchers
were observed within several survey zones, but the majority of these observations were recorded along
the riprap of the outer breakwater. Brown pelicans were also observed in all survey zones, but 40% of
pelican observations were along the outer breakwater. The two zones along the middle breakwater also
accounted for nearly half of all birds observed in 1983-1984. This indicates a pattern of high usage of
the breakwater as a foraging and resting area (MBC 1984).
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MBC Applied Environmental Sciences. 2003. Physical and biological monitoring at Golden Shore
Marine Reserve, Long Beach, California, Year 5 (2002) Final Report. Prepared for City of Long Beach.

Relevance:
This is a monitoring report for a constructed wetland in the Los Angeles River Estuary. Monitoring
results indicate that poor tidal circulation may be impeding recruitment of mudflat invertebrates.

Abstract:

The Golden Shore Marine Reserve (GSMR) is a 6.4 acre wetland habitat created by the City of Long
Beach along the Los Angeles River (Figure 1). The GSMR was designed as a mitigation project for
construction of a commercial complex at Shoreline Aquatic Park. The mitigation goals were to were to
offset the loss of subtidal and low intertidal habitats in Shoreline Lagoon, which supported marine
invertebrates and fish. Construction of the GSMR, including removal of a parking lot and boat ramp,
contouring, and plantings, was completed in 1998 and monitored for five years. The abstracted report
summarizes the results of the five-year monitoring effort, which included the following parameters:

Biological Monitoring Physical Monitoring
Invertebrates - Topography
Fish - Hydrology
Birds - Water Quality
Vegetation - Sediments
% N
g
i
3 Long Beach '

Golden Shore Marine Reserye

(formady Shereling Lagoon)

Figure 1. Location of the Golden Shore Marine Reserve.



Water quality was monitored at four stations within the GSMR and two stations in the Los Angeles River.
Parameters included temperature, dissolved oxygen (DO), pH, salinity, and light transmittance.
Temperatures within the Reserve averaged slightly higher than temperatures within the River stations
by a difference of less than one degree Celsius. Average DO concentration over five years was 4.66 mg/L
in the River and 4.96 in GSMR. DO concentrations both within GSMR and the Los Angeles River were
commonly below 5 mg/L, which is the level considered potentially limiting for some aquatic organisms.
Results were compared to data from Shoreline Lagoon collected in 1994. Concentrations of DO at
Shoreline Lagoon were commonly slightly higher (5-6 mg/L) in 1994. Salinity ranged from 27.6 to 32.4
parts per thousand (ppt) within GSMR, except for the stations furthest in the Reserve, where salinity
ranged from 20.8 to 27.0 ppt. Water quality at GSMR was found to be similar to the source water from
the Los Angeles River, with higher temperatures and lower DO values than that from Shoreline Lagoon.
Shoreline Lagoon’s water quality in 1994 was similar to the Outer Harbor.

The mitigation criteria for mudflat macrofauna was for GSMR to have 75% of the abundance and species
diversity as was documented at Shoreline Lagoon (during Summer 1994 and 1996) by Year 5 of the
monitoring period. These mitigation criteria were not met. Year 5 abundance was 2-3% of that in
Shoreline Lagoon while the number of species was 8-9%. Low salinity and low dissolved oxygen levels
possibly impeded recruitment of larvae dispersed by water movement.

The mitigation criteria for seine-caught fish at GSMR by Year 5 was for 75% of the density and species
diversity as had been documented at Shoreline Lagoon during baseline sampling in 1990, 1991, and
1994. Fish were sampled during Year 5 in November 2001 and June 2002, the average fish density was
higher than those from Shoreline Lagoon. When Shannon-Wiener species diversity was used to
compare diversity between GSMR and Shoreline lagoon, the mitigation criterion was met during Year 5
sampling in summer, but not in winter.

Bird surveys were conducted four times during Year 5 GSMR monitoring, in December 2001, March
2002, June 2002, and September 2002. The results of these surveys were compared to bird surveys
conducted in Shoreline Lagoon in 1983-1984, which was the only full year of bird data available for
Shoreline Lagoon. The average number of species identified at GSMR in Years 2-5 was slightly higher
than the number of species found in Shoreline Lagoon in 1983-1984. The number of individual birds
was also slightly higher at GSMR (140 vs. 176); however, only marine-associated species were reported
in 1983-1984.

Salt marsh vegetation in the GSMR was found to exceed the performance criterion for Year 5 by 14%. A
trash boom/sea curtain had to be installed to exclude trash from entering the area from the Los Angeles
River.

Monitoring conducted at GSMR found that mitigation criteria for mudflat invertebrates were not met by
Year 5. Criteria for vegetation, birds, and fish were met. Low salinity and low dissolved oxygen levels
were found to have possibly impeded recruitment of those invertebrate larvae which are dispersed by
water movement. Increased tidal flushing through changes to the breakwater might improve water
quality within the Reserve and allow for more successful recruitment of these larvae.
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Relevance:

The Bight '03 fish and invertebrate survey reveals that, while the Los Angeles/Long Beach Harbor
complex does not mimic natural lagoon habitat, Harbor structures may enhance the abundance of
certain types of fish. The report also found high amounts of trash within the Harbor complex, as well as
high amounts of contaminants in flatfishes caught on the Los Angeles Margin.

Abstract:

The Bight '03 regional trawl! survey collected fish and invertebrate samples from 210 stations from Point
Conception to the U.S.-Mexican Border between July and October 2003. The objectives were to
determine:

1) Condition and health of fish and invertebrate assemblages of southern California bays and harbors,
shelf, and upper slope (200-500 m depth);

2) Extent of contamination of concern in pelagic forage fish and squid in the Southern California Bight
(SCB);

3) Prevalence of ectoparasites in demersal fishes on middle shelf relative to publicly owned treatment
works (POTW) and reference areas;

4) Distribution of marine debris in bays/harbors and on the mainland shelf and upper slope;

5) Changes in fish and invertebrate populations and assemblages, anomalies, contaminant levels, and
debris among the three previous regional surveys.

The survey design grouped LA/LB Harbor and San Diego Bay as a bays and harbors subpopulation, due to
their similarities in human activities (e.g., shipping and recreational boating). The ecological differences
between the two regions, however, were emphasized by the differences in sampling results (Figure 1).
Fish and and invertebrate analyses showed distinctly different recurrent groups and site clusters
between the two areas. San Diego Bay is a large natural bay, while LA/LB Harbor is an artificially
enclosed part of the inner shelf zone. The San Diego Bay supports a faunal population similar to that of
natural lagoons along the southern California coast. LA/LB Harbor supports a population of typical inner
shelf fauna, with enhanced abundance of some schooling species such as white croaker and queenfish.
Therefore, while the breakwater may enhance the abundance of inner shelf schooling species, it does
not mimic a natural lagoon habitat.

Tissue concentrations of total DDT and total PCB in flatfish were also measured. The highest sediment
total DDT concentrations in the SCB were found on the Palos Verdes Shelf on the Los Angeles margin.
Tissue concentrations of flatfish were also found to be highest on the Palos Verdes Shelf. Bightwide
relationships between sediment contaminant concentrations and flatfish tissue concentrations were
generally highly correlated for both total DDT and total PCB (Schiff and Allen 2000; Allen et al. 2002a,b,
2004b).

The LA/LB Harbor was also grouped in the Bays/Harbors Central site cluster during invertebrate
sampling, which included 9 stations at a depth of 9 m in Bays/Harbors of the central mainland region.



The most frequently occurring species were tuberculate pear crab (89%) and California aglaja and Pacific
calico scallop (Argopecten ventricosus; 78% each). The most abundant species were trailtip seapen,
cobblestone sea squirt (Styela plicata), and New Zealand papperbubble.
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Figure 1. Distribution of fish abundance per haul (July-October 2003).

Anthropogenic debris (mostly plastic) was found in 25% of the southern California shelf (Figure 2). The
highest occurrence of anthropogenic debris was found in the central region, near Los Angeles
metropolitan areas. The Los Angeles Regional Water Quality Control Board has set a total maximum
daily load (TMDL) of zero trash for several area watersheds based on the amounts of trash flowing from
rivers and storm drains. It appears that more anthropogenic debris was detected within the breakwater
than outside (Figure 2).
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Figure 2. Distribution of natural and anthropogenic debris on the mainland shelf and upper slope of
southern California at depths of 2-476 m, July-October 2003.



APPENDIX B —PUBLIC INPUT

- Summary of Public Workshops
- Presentation Charts from One of the Workshops
- Sketches Produced by the Public during the Workshops
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A public introduction to the study and three public workshops were held over a two-month period
in late 2008. The workshops were conducted by the City of Long Beach and Moffatt & Nichol. The
meetings were structured not only to provide information and allow the public the opportunity to provide
input, but also to work in a hands-on fashion with the consultants and facilitators to develop specific
visions incorporating the public's interests and concerns. Approximately 60 people attended each of the
workshops.

The following pages are the actual introductory charts presented at one of the public workshops.
These charts explain the objectives and process of the workshop, as well as provide an overview of the
reconnaissance study. Also following are copies of charts and sketches of the visions produced by
individuals and small groups at the workshops.

11-28



— (AW USe SeETTES TD
STARIL (2 SANMD 2 /




=,

Loen\| FeEp
— o=

Bled/Flotr poamat o |V
(Restocs ror net c;gvssw

. EC'USE MATQ';‘LJ&L SR
ISR ( oAy
— DWVing
, = F‘SH{N; s |
Q\'FQS SR MOO,’L{NC‘?
F,@L&Qr HABW‘:TCW v
ENFC T RS eng] 3

QL How PIvTHE >y (£

L




ssvEs ~ocal FRD

EosT EFFecr M‘E] .

SMA ON K €XIST ‘¢
PRINe For

=WATER. QUALY.

| TRECERATIONAL BoaTINC
- PRITEST MarNA CWA\JCS) v
- MAINTAIN THE SAND .

Fios







e 0 LealEs

(DATER cpvAcITY % 4

NG #1412 m/E
/- (S FE L ‘/
Pwrtrnze sand ¢, ¢

/D Cr/INSUA - STEEP REACH
OFfsHOp~ Dreopd#

@‘Eceéa 7700 - LA
FELL AN RacsT anl gy <772

NO NEQATIVE /1 PACT aw Ay | v
/&)ECP /Y/?,Z?/rﬂf_//bgffga)fz} v~

NY vtGa7708 Y-

72@@:\}/!-‘14 Car)) legPsey
5&‘-“5—))/ &




4 =
' rf’_'ﬂ* =

),

B

N A e e




Proposed Breakwater

BOGART ENGINEERING
5786 Campo Walk
Long Beach, CA 90803




APPENDIX C -BREAKWATER RECONFIGURATION
ALTERNATIVES ANALYZED IN HYDRODYNAMIC MODELING
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APPENDIX D —-SUMMARY EVALUATIONS OF
MEASURES/ALTERNATIVES

- Write-up of Each Alternative Analyzed in Hydrodynamic Modeling
- Summary Matrix of Alternatives

- Details of Rock Quantities, Construction Costs, and Habitat Acreages of
Each Alternative
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ALTERNATIVE 1

Alternative 1 is the alternative suggested by Bud Johnson, a Long Beach based engineer
and long time resident. Hisinitial study garnered city-wide interest, and his proposed
concept provided alogical starting point for the preliminary assessment of breakwater
reconfiguration alternatives. The ideaisto lower a small section of the breakwater to
allow more water to “get out” and help flush pollutants from the basin while allowing
more wavesto “get in” to provide more circulation. This option received considerable
media attention when the original report was released due to the reported low cost of the
system.

Description

Lower 1,800 linear feet of the western end of the breakwater to Mean Lower Low Water.
This results in the recovery of approximately 54,000 tons of stone that could be used to
create approximately 20 acres of nearshore rocky reef habitat.

Preliminary Perfor mance Assessment

Wave Modeling

For the westerly waves, there was a slight (15%) increase in energy in the outer harbor
and on the eastern shoreline. The wave energy along the remaining western shoreline,
POLB, and THUMS islands was unchanged. Increased southerly wave energy did reach
shoreline between the Long Beach Marina and Bluff Park. The greatest change in wave
height along the shoreline was a 30% increase in the existing wave height (for southerly
waves), located near the western end of the beach.



Hydrodynamic and Water Quality Modeling
For Alternative 1, the results of both modeling scenarios showed very little benefit to
water quality and circulation.

Benefits

Physical Benefits

The potential ecosystem benefits are the creation of approximately 20 acres of nearshore
rocky reef habitat. The potential recreational benefits include a slight increase in water
quality, but this plan does not result in the potential for surfable waves.

Fiscal Benefits

Generally speaking, the potential fiscal benefits from improving the quality of the City’s
beaches are significant. It is very difficult at this very early stage to assign any reliable
specific estimate of the amount of improvement, if any, results from this alternative.
Ranges of potential improvement, and the associated economic benefits, were therefore
assigned based on the preliminary numerical model results.

The potential City of Long Beach revenues range from 0 to $5 million per year, with a
Benefit to Cost Ratio that ranges from 0 to 9 over a50 year period. The potential
Recreational Value increase per year is $0 million to $2 million per year, with a Benefit
to Cog Ratio of 0to 4 over 50 years.

Potential Impacts

The lowered breakwater is very close to Queen’s Gate, which could lead to navigation
issues, otherwise, since this alternative does little to modify the conditions in the harbor,
there is very little potential mitigation required. Potential navigational impacts due to the
nearshore rocky reef habitat can likely be mitigated by limiting the height of the reef and
placing additional navigational markers.

Cost

Construction costs were estimated to range between $10 million and $15 million. There
are no anticipated mitigation costs, except for the possibility of adding navigation aids
demarking the lowered area as a hazard.

Discussion

While this option is the lowest cost option for modifying the breakwater, the preliminary
modeling effort indicates that it does very little to address the water quality, recreational,
or habitat improvements. Lowering the breakwater to MLLW only allows smaller,
shorter period wind waves to penetrate the harbor, and does not significantly increase the
flushing of the harbor. Thisresult would be consistent even if the number of gaps were
increased.

The cost per acre for creating the reef habitat with the breakwater rock is higher than the
cost of creating the Southern California Edison’s Wheeler Kelp Reef, therefore, if the
goal of the project isto improve the ecosystem of the harbor, it can be done more
economically by importing new rock for the reef.
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ALTERNATIVE 2

Alternative 2 removes the entire western third of the breakwater down at least to -30 feet.
This alternative is a logical expansion of Alternative 1 in an effort to increase the

potential for water quality, ecosystem, and recreational benefits, while reducing the
potential navigational hazard that lowering the breakwater to MLLW presents. In general,
this alternative presents aten-fold increase in cost over Alternative 1, with a
corresponding increase in benefits, performance, and risk. This alternative added a
subalternative of also building an LA River training structure (Alternative 4) using the
rock removed from the breakwater and imported rock.

Description

Lower 4,500 linear feet of the western end of the breakwater to at least -30 feet to re-
establish significant penetration of wave energy to the inner harbor area. Thisresultsin
the recovery of approximately 810,000 tons of stone that could be used to create
approximately 500 acres of kelp reef and 170 acres of nearshore rocky reef habitat.
Alternatively, a portion of the rock could be used to build a portion of the LA river
training structure. This option would result in the creation of approximately 25 acres of
habitat on the training structure itself, 500 acres of kelp reef and 50 acres of rocky reef
habitat.

Preliminary Perfor mance Assessment

Wave Modeling

There was a significant increase in wave energy for both of the wave cases. For the
westerly waves, there was a significant (60-70%) increase in energy at the THUMS



Islands and the shoreline between the Belmont Pier and Bayshore Drive. For the
southerly waves, there was a significant increase in wave energy near POLB, from the
Long Beach Marinato Bluff Park, and near the THUMS Islands. Theincreasein
southerly wave energy was nearly double that of the present conditions in several
locations (i.e. 100% increase).

Hydrodynamic and Water Quality Modeling

The results of the pollutant concentration modeling showed improvements for both wave
directions, but particularly with the southern waves. The addition of the LA River
Training Structure prevented the pollutants from reaching the Long Beach shoreline, but
may increase the total time required for the pollutants to leave the greater harbor area.

The LA River discharge tracer modeling showed very little difference from existing
conditions for either wave condition.

Benefits

Physical Benefits

The potential ecosystem benefits are the creation of approximately 500 acres of kelp
habitat and between approximately 75 and 170 acres of rocky reef habitat. The potential
recreational benefits include increased water quality and the potential for surfable waves.
The addition of the LA River Training Structure increases the water quality benefit
slightly.

Alternative 2 also poses the potential benefit of reducing or eliminating the need for the
sand management program currently conducted by the City to replenish beach width
along the east end of the Peninsula Beach. The added wave energy from the west could
act to restore easterly sand transport into the erosion “hot-spot” area.

Fiscal Benefits

Generally speaking, the potential fiscal benefits from improving the quality of the City’s
beaches are significant. It is very difficult at this very early stage to assign any reliable
specific estimate of the amount of improvement, if any, results from this alternative.
Ranges of potential improvement, and the associated economic benefits, were therefore
assigned based on the preliminary numerical model results.

The potential City of Long Beach revenues range from $20 million to $35 million per
year, with a Benefit to Cost Ratio that ranges from 3 to 6 over a 50 year period. The
addition of the LA River Training Structure increases the potential revenues to $25
million to $40 million per year, with a Benefit to Cost Ratio that ranges from 2 to 4 over
a 50 year period.

Potential Recreational Value increase per year ranges from $5 million to $15 million per
year with a Benefit to Cost Ratio of 1 to 3 over 50 years. The addition of the LA River
Training Structure increases the potential Recreational Value to $10 million to $20
million per year, with a Benefit to Cost Ratio that ranges from 0.5 to 2 over a 50 year
period.



Potential Impacts

There are potential wave-related impactsto POLB and the THUMS I slands that would
require significant additional investigation and likely mitigation. The cost for this
mitigation is not included in the present Cost/Benefit analysis as there is not enough
technical information currently available to accurately estimate these costs. Potential
navigational impacts due to the rocky reef and kelp habitat can likely be mitigated by
limiting the height of the reef and placing additional navigational markers on the reef and
kelp areas. There would be navigational “convenience’ issues associated with the LA
River Training Structure. It isthe intention that any negative impacts to shoreline erosion
would be mitigated by the nearshore rocky reefs which can provide sand retention benefit
in addition to ecosystem and recreational benefit.

Cost

Construction costs range from approximately $110 million to $120 million. Thetotal
cost for Alternative 2 with the LA River Training Structure is approximately $210
million to $220 million. There isa possibility that the localized increases in wave energy
would require more beach maintenance and a modified sand-management plan, as well as
increase in the wave protection at POLB and the THUMS Islands.

Discussion

This option represents a measurable increase in wave energy and demonstrable increase
in circulation and water quality improvement potential. However, there are potentially
serious wave-related implications to the POLB and THUMS Idands that would have to
be considered in the feasibility study. Adding the LA River Training Structure to this
option appearsto provide a significant enough improvement in potential water quality to
justify the increased costs, but this conclusion would require additional investigation. On
aper acre basis, the cost for creating the reef habitat with the breakwater rock is similar
to the cogts for creating the Southern California Edison’s Wheeler Kelp Reef, unlessthe
LA River Training Structure in built, then the costs are higher.
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ALTERNATIVE 3

Alternative 3 reconfigures the breakwater to staggered breakwater sections. This
measure is similar to Alternative 2 in that the removal near to or completely to the bottom,
but would involve re-locating sections of the existing breakwater to create a saggered
pattern that results in several gaps for transmitting wave action to the shoreline and
increasing the circulation of the harbor. This alternative would be remove approximately
9,000-foot long section at the eastern end of the breakwater (two-thirds of the LB
Breakwater length) and use the removed rock to construct two new more-shoreward-
located breakwaters to protect the THUMS islands. The THUMS island breakwaters also
provide protection along some of the shoreline. The resulting configuration would be a
remaining 4,500-foot-long section at the western end of the LB Breakwater and two
approximately 3,500-foot-long breakwaters shoreward of the remaining LB Breakwater
section and adjacent to the THUMS islands. This alternative was based on input from the
public meetings and expands on Alternative 2 in an effort to further increase the potential
for water quality, ecosystem, and recreational benefits. In general, this Alternative is
double the cost of Alternative 2, with a corresponding increase in performance and risk at
the expense of potential benefits. This alternative also includes a subalternative to build a
LA River Training Structure using the rock removed from the breakwater and imported
rock.

Description

Lower 9,000 linear feet of the eastern end of the breakwater to the bottom. Relocate rock
to construct two approximately3,500' breakwaters seaward of the THUMS Idlands. This
requires the removal of approximately 1,620,000 tons of stone that could be used to



create the secondary breakwaters, approximately 500 acres of kelp reef, 300 acres of
rocky reef habitat, and an additional 10 acres of reef habitat associated with the THUMS
Islands breakwaters. Alternatively, a portion of the rock could be used to build a portion
of the LA river training structure (See Alternative 4). This option would result in the
creation of approximately 25 acres of habitat on the training structure itself, 260 acres of
kelp reef, 70 acres of rocky reef habitat and 10 acres of reef habitat associated with the
THUMS Idands breakwaters.

Modeling Results

Wave Modeling

There was a significant increase in wave energy for both of the wave cases. For the
westerly waves, there was a significant increase in energy at the THUMS Idands (350%
increase) and the Peninsula Beach (100% increase). For the southerly waves, there was a
significant increase in wave energy over all of the beach and the THUMS Islands. The
greatest increase in southerly wave energy was more than 4x (300% increase of) the
present wave climate near the THUMS Idlands and Belmont Pier.

Hydrodynamic and Water Quality Modeling

The results of the pollutant concentration modeling showed an increase in the pollutant
concentration near the shoreline as the waves tended to trap the pollutant at the beach.
The addition of the LA River Training Structure prevented the pollutants from reaching
the Long Beach shoreline, but may increase the total time required for the pollutants to
leave the greater harbor area

The LA River discharge tracer modeling showed very little difference for either wave
condition.

Benefits

Physical Benefits

The potential ecosystem benefits are the creation of approximately 500 acres of kelp
habitat and between approximately 85 and 310 acres of rocky reef habitat. The potential
recreational benefits include increased water quality and the potential for surfable waves.
This alternative would result in the highest potential for surfing waves of all of the
aternatives. The addition of the LA River Training Structure increases the water quality
benefit significantly.

Fiscal Benefits

Generally speaking, the potential fiscal benefits from improving the quality of the City’s
beaches are significant. It is very difficult at this very early stage to assign any reliable
specific estimate of the amount of improvement, if any, results from this alternative.
Ranges of potential improvement, and the associated economic benefits, were therefore
assigned based on the preliminary numerical model results.

The potential City of Long Beach revenues range from $5 million to $20 million per year,
with a Benefit to Cost Ratio that ranges from 0.5 to 2 over a 50 year period. The addition
of the LA River Training Structure increases the potential revenues to $25 million to $40



million per year, with a Benefit to Cost Ratio that ranges from 1 to 3 over a 50 year
period.

Potential Recreational Value increase per year range from $5 million to $15 million per
year with a Benefit to Cost Ratio of 0.5 to 1 over 50 years. The addition of the LA River
Training Structure increases the potential Recreational Value to $10 million to $20
million per year, with a Benefit to Cost Ratio that ranges from 0.5 to 2 over a 50 year
period.

Potential Impacts

There are potential wave-related impactsto the THUMS Islands, Peninsula Beach, Navy
ammunition transfer area, and anchorage areas that would require significant additional
investigation and likely mitigation. There would be a significant increase in wave
activity at the Peninsula beaches that might increase the area of erosion. It isthe
intention that any negative impacts to shoreline erosion would be mitigated by the
nearshore rocky reefs which can provide sand retention benefit in addition to ecosystem
and recreational benefit. Increased wave energy at the Navy ammunition transfer and
anchorage areas leeward of the breakwater could possibly require relocation of these
areas. Potential navigational impacts due to the rocky reef and kelp habitat can likely be
mitigated by limiting the height of the reef and placing additional navigational markers
on the reef and kelp areas. There would be navigational “convenience” issues associated
with the LA River Training Structure.

Cost

Construction costs range from approximately $250 million to $260 million. Thetotal
cost for Alternative 3 with the LA River Training Structure is approximately $300
million to $310 million. There isa possibility that the localized increases in wave energy
would require more beach maintenance, a modified sand-management plan, especially for
the Peninsula Beach. There may also be requirements to increase the wave protection at
POLB and to relocate the Navy ammunition transfer area.

Discussion

This option represents a large-scale increase in wave energy and costs from all of the
other alternatives without a significant increase in circulation and water quality
improvement potential. There are potentially serious wave-related implications to the
THUMS Idands and beaches that would have to be considered in the feasibility analysis.
Adding the LA River Training Structure to this option appears to provide a significant
enough improvement in potential water quality to justify the increased costs, but this
conclusion would require additional investigation. The cost per acre for creating the reef
habitat with the breakwater rock is higher than the cost of creating the Southern
California Edison’s Wheeler Kelp Reef, therefore, if the goal of the project isto improve
the ecosystem of the harbor, it can be done more economically by importing new rock for
the reef.
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ALTERNATIVE 4

Alternative 4 does not involve the reconfiguration of the breakwater at all, but attempts to
address the problem of pollutant flow from the LA River reaching the beaches through
the construction of a shore-perpendicular rock training structure to redirect the LA River
discharge away from the Long Beach shoreline. In Alternatives 2 and 3, rock from the
removed breakwater section could be used to construct this Alternative; however, the
present analysis is for using imported rock, which is less expensive than modifying the
breakwater.

Description

Construct a 6,000 foot long shore-perpendicular rock training structure that extends from
the existing Long Beach Marina breakwater towards the south. This requires the import
of approximately 1,902,000 tons of stone and creates approximately 25 acres of rocky
habitat.

Modeling Results

Wave Modeling

The wave modeling demonstrated a dight reduction in waves at the western end of the
Beach.

Hydrodynamic and Water Quality Modeling



The addition of the LA River Training Structure prevents the pollutants from reaching the
Long Beach shoreline, but may increase the total time required for the pollutants to leave
the greater harbor area.

Benefits

Physical Benefits

The potential ecosystem benefits are the creation of approximately 25 acres of rocky reef
habitat. The potential recreational benefits include increased water quality but not
change in the potential for surfable waves.

Fiscal Benefits

Generally speaking, the potential fiscal benefits from improving the quality of the City’s
beaches are significant. It is very difficult at this very early stage to assign any reliable
specific estimate of the amount of improvement, if any, results from this alternative.
Ranges of potential improvement, and the associated economic benefits, were therefore
assigned based on the preliminary numerical model results.

The potential City of Long Beach revenues range from $20 million to $35 million per
year, with a Benefit to Cost Ratio that ranges from 2 to 5 over a 50 year period. The
potential Recreational Value increase per year ranges from is $5 million to $15 million
per year with a Benefit to Cost Ratio of 1 to 2 over 50 years.

Potential Impacts

The LA River training structure has the potential to increase the amount of time required
for pollutants to dissipate from the harbor area. There would be navigational
“convenience” issues associated with this Alternative.

Cost

Construction costs range from approximately $130 million to $140 million. The cost for
constructing the LA River Training structure from imported rock is less expensive than
utilizing breakwater rock. The cost for creating the reef habitat in the form of the training
structure is higher than the costs of creating the Southern California Edison’s Wheeler
Kelp Reef. Therefore, if the goal of the project is to improve the ecosystem of the harbor,
it can be done more economically by importing new rock for the reef.

Discussion

Although this alternative does not involve a modification to the breakwater, it does
address the pollutant flow from the LA River directly. While the water quality
improvement could be significant, this alternative does not improve conditions for
recreational wave activities and provides only limited additional habitat area

10
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In order to assess the potential magnitude of water quality improvements (and thus ecosystem
restoration and recreation benefits), preliminary wave and circulation modeling/analysis was completed for
three different LB Breakwater reconfigurations, as well asthe stand-alone LA River training structure. The
preliminary modeling considered waves from southerly and westerly general directions. These directions
were chosen based on review of locally recorded wave data at San Pedro Wave Buoy since 1998 which
showed summertime waves occurring from these quadrants 43% and 47% of the summer months for the
southerly and westerly directions, respectively. Typical summer low flow condition of 80 million gallons
per day (mgd) was used for the Los Angeles River. The water quality and circulation modeling included
coupling of waves, winds, tidal action, and river inflow in a 2-dimensiona, verticaly averaged model
framework.

The modeling results suggest that breakwater reconfiguration would change existing conditions as
follows, i.e. breakwater reconfiguration would potentially result in:

1) Increased wave heights along the shoreline.

The reconfigured breakwater aternatives resulted in wave changes along the shoreline ranging
from no difference to four times the wave heights of the existing condition. The resultant wave increasesin
the deeper East San Pedro Bay waters ranged from no change to amost five times the wave heights of the
existing condition. The wave modeling did not indicate any increased wave activity in the vicinity of the
Port of Long Beach. However, the modeling effort did not take into account propagation of long-period
wave energy into the harbor area which could impact harbor resonance which has historically been an issue
in the Port.

Westerly wave energy penetration was increased the most for Alternative 2 and Alternative 3 at
different areas of the shoreline. The increased westerly wave energy penetration for Alternative 1 was
limited to the deeper East San Pedro Bay areas adjacent to the breakwater. Wave penetration for southerly
wave energy is substantially greater than for westerly waves for existing conditions and all aternatives.
Alternative 2 and Alternative 3 allowed the greatest wave penetration for southerly waves. Southerly wave
energy along the shoreline for Alternative 1 did increase in an area similar to Alternative 2, but the
increased wave energy was substantialy less. One significant impact associated with Alternative 3 is the
increased wave energy at the Navy ammunition transfer area which would have to be mitigated. In
addition, the increased wave exposure along the peninsula beaches could exacerbate existing shoreline
erosion issues with Alternative 3 (and thus additional shore protection would be required), although it is
possible the increased exposure to westerly wave energy could improve littoral transport to this area and
reduce or reverse shorelineretreat.  The shoreline erosion impacts along the peninsula require additional
anaysis and mitigation will be required if shoreline erosion increases at any location along the beach.

2) A decrease to pollutant concentration over time.

Two scenarios were modeled with the results of the westerly and southerly wave modeling used as
input to a 2-dimensional water quality and transport model. The transport model incorporated the Los
Angeles River inflow, diurnal seabreeze wind effects, and tidal propagation along the coast in addition to
the wave-induced transport. The first scenario discharged a pollutant from the LA River and traced the
pollutant concentrations within the East San Pedro Bay after one week of time. This analysis showed that
the LA River training structure feature (Alternative 4) effectively keeps LA River pollutants away from the
Long Beach shoreline, but the basic breakwater reconfigurations (e.g. removal of breakwater sections) did
not sgnificantly change the existing distribution of a discharged pollutant.

The second scenario modeled was to start with a condition in which the entire East San Pedro Bay
was filled with a pollutant to evaluate how quickly the pollutant is flushed from the area, i.e. each
alternative’ s impact on water turnover. The water quality and transport model was run for a period of 15
days at which point the remaining contaminant concentration was plotted. The results for existing
conditions show that the contaminant is effectively flushed from the East San Pedro Bay area with westerly
waves while southerly waves tend to contain the contaminant within the area. Review of the velocity data
for existing conditions indicates the presence of a nearshore higher velocity “jet” which provides a net
easterly transport.  Net transport of this nature is common along coastlines and frequently dominates
pollutant concentration when compared with dilution due to turbulent mixing due to waves or other
mechanisms. The westerly waves and seabreeze inputs to the water quality and transport model tend to
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reinforce this jet and move contaminants out of the area.  With southerly waves, the angle of wave
approach to the contours and associated wave-induced transport tends to reduce the flushing effectiveness
of this jet and push flow towards the west. This circulation feature also suggests that increased wave
penetration towards the westerly end of the LB Breakwater will enhance the movement of water towards
the east with the resultant improve flushing. Thisimprovement is evident with Alternative 2. Alternative 1
also shows some flushing improvement adjacent to Queen’s Gate, athough not as effectively due to the
shallow, narrow gap compared to Alternative 2. Alternative 3 allows more southerly wave energy into the
area. The westerly waves with Alternative 3 also tend to trap the contaminant along the eastern shoreline
area. Theresults of Alternative 3 also suggest that additional breakwater gaps similar to Alternative 1 and
repeated towards the east will reduce movement of water out of the area. The presence of the LA River
training structure also tends to break down the nearshore area of increased net transport, thereby reducing
the transport out of the area. However, since the main source of contaminants in the East San Pedro Bay
areais the LA River and not the harbor area itself, this impact to the water exchange may not be critical
since the training structure would reduce contaminant concentrations resulting from this source.

The models used in these analyses are 2-dimensional vertically averaged and are not capable of
reproducing 3-dimensional mechanisms such as freshwater river flow “floating” on the ocean water or
possible return flows along the seafloor with wind or wave forcing on the water surface. In addition, the
model was used to simulate two separate wave scenarios held constant for extended periods of time where
naturally fluctuating and superimposed wave trains would normally occur. These mechanisms may alter
the results to some degree, but the conclusions should remain the same.

Graphicsfollow for:

Wave Height and Mean Direction — Exiging Condition and Each Breakwater Reconfiguration
Alternative
One set for each wave direction (west waves and south waves)

Percent of Deepwater Incident Wave Height at Select Locations within East San Pedro Bay — one
page for westerly waves and one for southerly waves)

Tracer (Pollutant) Concentrations After One Week (With Tracer Released from LA River) —
Existing Condition and Each Breakwater Reconfiguration Alternative
One set for each wave direction (west waves and south waves)

Tracer (Pollutant) Concentrations After 15 Days (With Entire East San Pedro Bay Initial
Contamination) — Existing Condition and Each Breakwater Reconfiguration Alternative
One set for each wave direction (west waves and south waves)

Depth-Averaged Vel ocities During Ebb Tides and Westerly Waves for Existing Condition and
Alternative 4
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APPENDIX F-ECONOMIC IMPACTS ANALY SIS
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APPENDIX G—-LETTER OF INTENT FROM LOCAL SPONSOR
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ENCLOSURE A — PROJECT AREA MAP
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