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1 INTRODUCTION

1.1 Background

From the late 1940s to the early 1970s, millions of pounds of DDTs and PCBs were
discharged from industrial sources through a sewer outfall into the ocean near Los Angeles.
Throughout the 1970s and 1980s, researchers identified fish in the Palos Verdes vicinity that
were highly contaminated with PCBs and DDTSs. In particular, the Southern California Coastal
Water Research Project (SCCWRP) identified multiple areas during their studies of the Southern
California Bight. In 1987, the California Office of Environmental Health Hazard Assessment
(OEHHA), with a mandate from the State of California, undertook a comprehensive study of fish
contamination between Point Dume and Dana Point (Pollock et al. 1991). This project examined
16 species at 24 locations frequented by boat-based and shore-based anglers. The results of this
study led to the issuance by OEHHA of fishing advisories at 11 sites, which recommended either
reducing or avoiding consumption of eight different species or species groups at various
locations from Malibu to Newport Beach. Surveys by the United States Geological Survey
(USGS) found more than 100 metric tons of DDTs and 10 metric tons of PCBs remaining in the
ocean bottom sediments of the Palos Verdes Shelf in 1992-1993. In the Southern California
Bight Pilot Project (Allen et al. 1998, Schiff and Gossett 1998) contaminated sediments were
found from the Palos Verdes Shelf well into the Santa Monica Bay.

Under the federal Superfund Law (the Comprehensive Environmental Response,
Compensation and Liability Act, or CERCLA) the United States Government and the State of
California filed a lawsuit, alleging that a number of defendants were responsible for releasing
DDTs and PCBs and other hazardous substances into the environment. The lawsuit charged that
the DDTs and PCBs injured natural resources, including fish and wildlife that live in and around
coastal waters in Southern California. The court granted that the white croaker bag limits and
fish consumption advisories were per se injuries under the law.

Final settlements were reached in 2000. The settlement monies go to the U.S. EPA and
the California Department of Toxic Substances Control to minimize exposures to DDTs and
PCBs, and to the Natural Resource Trustees to restore resources injured by DDTs and PCBs.
The Trustees comprise the following federal and State resource agencies: NOAA,; the U.S. Fish
and Wildlife Service; the National Park Service; the California Department of Fish and Game;
the California State Lands Commission, and the California Department of Parks and Recreation.
As required by Superfund law, the Natural Resource Trustees must use the settlement monies to
restore natural resources that were harmed by chemicals at issue in this case. The highest
priority will go to projects that most directly and effectively restore the natural resources harmed
by the DDTs and PCBs. Thus, the Trustees will focus restoration efforts on the birds and fishing
resources affected by these contaminants.

1.2 Subsistence and Sport Fishing Injuries (boat- and shore-based)

For the present project, the injuries of interest are the subsistence and sport fishing
injuries, identified as the 10-fish bag limit for white croaker and the fish consumption advisories



in place between Newport and Malibu. The Trustees are in the process of determining the most
cost-effective projects to address the injuries and provide anglers with less contaminated
(“cleaner”) fish in the area of injury. One avenue under consideration is to change the underwater
habitat around piers and other easily accessible fishing locations to both displace highly
contaminated fish species and increase the availability of cleaner fish species. The method under
consideration is the introduction of artificial reefs into soft-bottom fishing areas. Studies have
indicated that the most highly contaminated fish (in particular, white croaker) are those which
feed on organisms in contaminated bottom sediments. Fish in nearby locations with different
feeding patterns have much lower levels of contamination. Therefore, the introduction of rocky
habitats to contaminated soft-bottom areas can reduce the contaminant load of the fish present in
that area.

Additionally, public information will help to minimize the on-going fishing injuries.
Effective public education, which will inform anglers of the species and fishing locations with
low levels of contamination, will be an immediate action to both reduce the public’s exposure to
DDTs and PCBs and increase their opportunities for safe fishing, both from shore and from
boats.

1.3 Information Required for Addressing Injuries

1.3.1 Purposes of Information

The Trustees are undertaking a sampling program to evaluate two specific potential
methods for addressing fishing injuries:

@) To identify locations where soft-bottom fish are too contaminated for consumption,
but the reef-type fish are clean enough to construct fishing reefs; and

(b) To have trustworthy information about contaminant levels in fish caught for
subsistence and recreational purposes that the Trustees can pass on to the public.

Due to the involvement of the U.S. EPA in the minimization of public exposure to DDTs
and PCBs through fish consumption, the U.S. EPA is also involved in this analysis of
contaminant levels in sports fish. Throughout the plan, areas which are described as for public
information purposes will be jointly supported by the U.S. EPA and the Trustees.

1.3.2 Importance of Accurate Data

Since both major restoration projects and wide-scale public health efforts are dependent
on these data, every effort will be made to ensure the collection of accurate data that provide a
suitable confidence level for decision-making. Past studies in the area have been questioned for
inaccurate chemical analyses and insufficient determination of individual variability in fish
(SMBRP, 2000). Therefore, extensive quality assurance and quality control (QA/QC)
mechanisms have been built into this sampling plan. Individual fish analysis has also been built
into the plan in order to develop a high confidence level in the measured average and extreme
contaminant concentrations in fish.



1.4 Sampling Plan Design

1.4.1 Goals for Design

The primary goal of the sampling plan is to provide scientifically defensible measures of
the current geographic extent and severity of DDT and PCB contamination in local sports and
subsistence fish. This requires a logical selection of sampling locations and sampling species, as
well as a thorough QA/QC plan. The rationale for each decision is discussed throughout the
plan.

This plan will be used to aid in the selection of contractors for the fish collection and
chemical analysis efforts. The requirements for the collectors and laboratories are described in
detail in this plan in order to allow them to make informed bids on these portions of the project.

1.4.2 Plan Development Process

The plan was developed with the assistance of a scientific review board, who provided
key information and guidance throughout the entire process. The review board consists of a wide
selection of public- and private-sector individuals with expertise specific to the Southern
California coastal areas and experience in key technical areas necessary to the development of
the plan. A full list of the scientific review board is provided as Exhibit 1-1. In particular, many
of these individuals represent the organizations that have been conducting sampling in Southern
California over the past twenty-five years, and they bring an in-depth knowledge of the problems
and complications faced during sampling over that time.

1.4.3 Format of the Sampling Plan

The body of the sampling plan is divided into three sections. The first outlines the species
and site locations to be sampled and analyzed, the second discusses the sampling procedures, and
the third outlines the analytical procedures. The second and third sections in particular discuss
the QA/QC requirements for this sampling effort.

1.4.3.1 Sampling Design (Section 2)

This section specifies target species, sampling locations, timing of sampling, the types
and numbers of target species for collection, chemicals of potential concern, and the chemical
analysis plan. The project consists of a single round of fish collection, followed by an initial
analysis round and further rounds of adaptive analysis based on initial results. While it is
possible that additional rounds of fish collection may be undertaken by the Trustees, such efforts
are outside the scope of this plan.



Exhibit 1-1

Members of the Scientific Review Board for the Montrose Settlements Fish Sampling Program

Name

Organization

M. James Allen

Southern California Coastal Water Research Program (SCCWRP)

Richard Ambrose

UCLA Department of Environmental Health Sciences

Ralph Appy Port of Los Angeles

Ann Bailey EcoChem

Dennis Bedford California Dept. of Fish and Game (DFG)

Robert Brodberg California Office of Environmental Health Hazard Assessment (OEHHA)

Pam Castens

Montrose Settlements Restoration Program

John Cubit

NOAA Damage Assessment and Restoration Program

Mark Gold

Heal the Bay

Rich Gossett

CRG Laboratories

Michelle Horeczko

Pacific States Marine Fisheries Commission

Joe Meistrell Los Angeles County Sanitation District (LACSD)
Dave Montagne LACSD

Harvey Motulsky GraphPad

Ken Nielsen SeaVentures

Fred Schauffler U.S. EPA

Steve Schroeter

UCSB Marine Science Institute

Jan Stull

LACSD (retired)

Alyce Ujihara

California Dept. of Health Services (DHS)

Patty Velez

California DFG

Guang-Yu Wang

Santa Monica Bay Restoration Project

1.4.3.2 Field Operations (Section 3)

The field operations section describes the required field sampling methods and
procedures for handling, preserving, and transporting fish samples collected in the field, as well
as related QA/QC procedures. Detailed standard operation procedures (SOPs) will be developed
with input from the contractor(s) selected to perform the fish collection work. These SOPs will
conform with all requirements described in this sampling plan. This approach will enhance
sampling efficiency and effectiveness by avoiding arbitrary changes to collectors' normal
procedures in circumstances where more than one procedure can meet Trustee requirements. The
sampling procedures outlined within the section were developed based on Trustee field
experience and input from fish collectors, laboratory personnel, and scientists experienced with
the Southern California Bight. The procedures include the precautions to be taken to ensure



accuracy in species location and identification, the minimization of cross-contamination, and
proper record keeping.

1.4.3.3 Chemical Analysis (Section 4)

This section outlines the guidelines for the laboratory procedures to be followed for
preparation and contaminant analysis of the collected fish. Considerations for laboratory
selection, sample preparation (dissection and homogenization), sample handling, analytical
methods, and data validation are included. Detailed laboratory SOPs will be developed with
input from the laboratory(ies) selected to perform the analysis work. A detailed Quality
Assurance Project Plan (QAPP) will be developed at the same time, consistent with the
requirements outlined in this plan and finalized laboratory SOPs.



2 SAMPLING DESIGN
The following sub-sections identify and describe species selection, sampling location

selection, timing of sampling, the types and numbers of target species for collection, chemicals
of potential concern, and the contaminant analysis plan.

2.1 Identification of Target Fish Species

The selection methodology for target fish species is specified in the following section.
Overall, 22 species and 3 species groups will be targeted for collection (7 soft-bottom, 7 hard-
bottom, 6 hard/soft-bottom, 5 pelagic). The rationale for their inclusion in the target list is
described in the following sections. The Trustees note that, consistent with the adaptive analysis
approach utilized in this study (see Section 2.7), only a subset of collected fish will be analyzed
for contaminants. Collection of fish samples from a broad set of species will, however, provide
important analytical flexibility.

2.1.1 Species Selection Process
The following factors were considered as part of the fish species selection process:

@ Shore-based and boat-based biomass of each species caught by recreational and
subsistence anglers — Target species should include those frequently caught by
anglers;

(b) Biomass of each species caught per angler trip — Consideration should be given to
species that may rank low in total biomass caught, but represent a high proportion of
the catch for sub-populations of anglers targeting these species;

(c) Fishing advisories — Collection of species included in DDT- and/or PCB- based
consumption advisories will allow for current assessment of contaminant levels in
these fish and evaluation of spatial gradients in contamination;

(d) Historical fish contamination data — Historical data from the study area may identify
additional species (other than those included in fishing advisories) likely to have
elevated levels of DDTs and PCBs (and species for which data are lacking); and

(e) Likelihood that the species would be attracted to artificial reefs — For this study, it is
important to determine contamination levels in the types of species that would inhabit
artificial reefs.

Sources of information on fishing and contamination were analyzed as part of the
evaluation of these factors. Data compiled from the Pacific States Marine Fisheries
Commission's Recreational Fishing Information Network (RecFIN) were used to estimate the
angler trips and biomass of various species caught from shore and by boat (within three miles of



shore) by anglers at each RecFIN sampling site within the study area.® Angler intercept studies
and population-level fishing estimates were analyzed over the 1996-2000 period. All numbers
used are an estimate for the five-year plan. RecFIN data utilized in this analysis are included in
Appendix A. In this plan, RecFIN-based estimates are reported to the nearest kilogram or trip.

Fish advisories established by the state of California (see Appendix B), along with
historical fish contamination data sets in the study area (e.g., CFCP 2001, LACSD 2000, QEA
2000, TSMP 1995, Allen and Cross 1994, SCCWRP et al. 1992, and Pollock 1991) provide
information considered in the species selection process. Input from experienced fishermen and
biologists familiar with the study area was utilized to help address limitations associated with
available data.

2.1.2 Target Fish Species - Reef Purposes

Exhibit 2.1 identifies target species and summarizes information used in the selection
process. Species identified in Exhibit 2-1 with an “R” in the “Primary Study Objective” column
are important to catch for potential reef siting purposes. To meet this objective, the Trustees must
identify locations with high DDT and/or PCB levels in soft-bottom fish that could be “replaced”
by less contaminated hard-bottom or hard/soft-bottom fish that would inhabit an artificial reef.
As indicated in Exhibit 2-1, all seven target soft-bottom species have shore-based Los Angeles
County catches of more than 5,000 kilograms between 1996 and 2000. This level of catch is
sufficient to provide several thousand meals of fish to anglers and their families per year. Several
of these target soft-bottom species are nocturnal feeders, and so biomass catch data may be
undercounted by RecFIN.? Non-commercial boat-based catch (0 to 3 miles offshore) also was
considered to ensure inclusion of species frequently caught by boat-based anglers.

Data addressing species-specific biomass caught per angler trip were evaluated, but did
not indicate enough variation to merit changes to the target list. For Los Angeles County,
RecFIN data indicate that anglers collected an average of approximately 0.35 kg of fish per
species they successfully caught, per trip. Catch per angler trip was higher than this average for
some species, but was less than 0.8 kg for all but two species (striped mullet and zebra perch).
However, these two species were very infrequently found during RecFIN angler surveys (only 13
and 9 anglers, respectively, during five years of surveys in all of Los Angeles County). In
addition, catch per angler trip calculations are difficult to interpret, as they do not account for the
possibility that reported catch may be consumed by multiple people.

From a contamination standpoint, historical data indicate that soft-bottom-feeding fish
generally have the highest levels of DDTs and PCBs in the study area. Exhibit 2-2 and Exhibit
2-3 plot DDT levels in fish fillets from LACSD (fifteen years) and Pollock (1991) according to

! Because these estimates are extrapolations based on sampling data, there is uncertainty associated with
them; available information from RecFIN is not sufficient to quantify this uncertainty.

2 For safety reasons, RecFIN intercept surveys are not conducted after dark. As a result, RecFIN may
understate species catch totals for those species caught at night. However, experienced fishermen and biologists note
that nocturnal feeding fish may still take bait presented to them during the day; thus, the magnitude of potential
understatement is uncertain.



sampling location. Three of the target soft-bottom species (white croaker, California corbina and
queenfish) are the subject of state consumption advisories established for specific sites within the
study area. Other target soft-bottom species (jacksmelt, yellowfin croaker and shovelnose
guitarfish) were not tested as part of the study on which consumption advisories are based, but
utilize feeding modes similar to those used by fish known to be highly contaminated. To address
this data gap, these species are included in the target list. Finally, based on RecFIN data,
jacksmelt and California halibut are caught in relatively large numbers by anglers in the study
area (particularly boat-based anglers for halibut); for that reason it is important to obtain current
information about contaminant levels in those species.

For reef purposes, it also is necessary to collect and analyze fish that are likely to inhabit
artificial reefs. All of the hard-bottom and hard/soft-bottom species identified in Exhibit 2-1 meet
this criterion, based on Allen, 2001. The particular species most likely to inhabit a reef will vary
with reef location, type of reef and other factors; by targeting a relatively broad number of reef
species for collection, the Trustees will maximize flexibility during the chemical analysis phase
of this program.

As indicated in Exhibit 2-1, the Trustees group the large number of surfperch species into
two complexes, based on similar feeding modes (and therefore likely similar contaminant
profiles). Collection requirements described later in this plan can be met by catching any
combination of surfperch species included in the specified complex. The “BF” (benthic feeding)
surfperch complex includes white seaperch, barred surfperch, calico surfperch, pile perch, black
perch, rainbow seaperch, dwarf perch, striped seaperch and rubberlip seaperch. The “WCF”
(water column feeding) surfperch complex includes walleye surfperch, silver surfperch, spotfin
surfperch, shiner perch and kelp perch. The choice of species to include in each complex is
based on species-specific foraging mode information provided in Allen, 2002.

Finally, the Trustees group all rockfish into a single complex, except for California
scorpionfish (which has its own category) and blue rockfish (which will not be analyzed as part
of this sampling plan). California scorpionfish are kept separate because they typically forage in
soft-bottom habitats more frequently than other species of rockfish (and so may be more
contaminated). Blue rockfish are diurnal, tend to forage on nekton (e.g., fish, zooplankton, and
squid), and so are likely to be lower in contamination than other rockfish species (which feed
more frequently on benthos). As a result, blue rockfish are not included in the rockfish complex
defined for this study. Rockfish species-specific foraging mode information was obtained from
Allen, 2002.



Exhibit 2-1

Summary of Target Species, Catch in Los Angeles County 1996-2000 and Selection Considerations

Considerations for inclusion®
Shore Boat Total Likely
Biomass | Biomass | Biomass | attracted to | Nocturnal | Fishing | Primary Study
Species (kg) (kg) (kg) reefs feeders® | Advisory Objective®
HARD-BOTTOM SPECIES
Opaleye 36,656 26,312| 62,968 v R
Sargo 8,515 6,391| 14,906 v v R
Kelp Bass 7,275 373,561| 380,836 v v B
Surfperches- BF? 29,277| 214,187| 243464 4 4 B
Surfperches - WCF® 3,825 314 4,139 v v B
Rockfishes* 720/ 113,340, 114,060 v v B
California Sheephead 2,337 117,649 119,986 v R
HARD/SOFT-BOTTOM SPECIES
Topsmelt 8,844 40 8,884 v R
Barred Sandbass 5,830 464,870 470,700 v R
Halfmoon 2,807 67,808 70,615 v R
California Scorpionfish 1,231| 161,697| 162,928 v 4 v B
White Seabass 3,179/ 187,506/ 190,685 v v R
Black Croaker 1,095 609 1,704 v v v B
PELAGIC SPECIES
Chub Mackerel 210,425 282,497 492,922 P
Pacific Sardine 11,709 253| 11,962 P
Pacific Bonito 7,651 78,441 86,092 P
Pacific Barracuda 1,709| 1,102,716| 1,104,425 P
Yellowtail 0| 644,250 644,250 P
SOFT-BOTTOM SPECIES
White Croaker 50,187 68,081 118,268 v v B
Jacksmelt 27,735 4,334| 32,069 R
Yellowfin Croaker 21,442 4,482| 25,924 v R
California Corbina 15,133 578| 15,711 v v B
California Halibut 15,009 435,749| 450,758 R
Shovelnose Guitarfish 13,458 19,813| 33,271 v R
Queenfish 6,928 2,607 9,535 v v B

T Biomass estimates are developed from RecFIN data and Fishing Advisories are as reported by OEHHA. Shore is all fishing from
shore-based modes (beach/bank/pier) and Boat is boat-based modes 0-3 miles from shore. Species are grouped according to their
habitats (based on information presented in Allen, 2001).

% The “Surfperches - BF” complex includes the following benthic feeding species of surfperch: white seaperch, barred surfperch,
calico surfperch, pile perch, black perch, rainbow seaperch, dwarf perch, striped seaperch and rubberlip seaperch.

% The “Surfperches - WCF” complex includes the following water column feeding species of surfperch: walleye surfperch, silver
surfperch, spotfin surfperch, shiner perch and kelp perch.

4The “Rockfishes” complex includes the entire Sebastes genus EXCEPT California Scorpionfish (which has its own category) and
blue rockfish (which will not be analyzed as part of this sampling plan).

% As described in the text, this category is included because RecFIN data do not include night catch. As a result, RecFIN data may
undercount total catch for nocturnal feeders commonly caught in the evening.

® As described in the text, an “R” in this column indicates that the species is an important indicator species for potential reef siting
purposes. A “P” in this column indicates that the species is particularly important for public information purposes. A “B” indicates
that the species is important for both purposes.




Exhibit 2-2
Geographical Patterns of tDDT in Fish Fillet and Shelifish
1980-1995 (Log Scale of tDDT)
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Concentration of tDDT in fillet (ppm wet wt)

Exhibit 2-3

DDT in Fish Fillet between Malibu and Dana Point
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2.1.3 Target Fish Species — Public Information Purposes

Species identified in Exhibit 2-1 with a “P” in the “Primary Study Objective” column are
important to catch for public information purposes. While all data collected for this project will
have public information value, certain species are particularly important for this purpose. For
example, all species that are the subject of DDT- and/or PCB-based fishing advisories
established by the state of California in the study area are included in the target list. Species that
are highly caught from shore in particular segments (defined as greater than 10% of the total
county catch of that species) are included. Also, for locations commonly used by boat-based
anglers, we include species in the top 10% of Los Angeles County offshore (0-3 mile) catch.
Current information on contaminant levels in these fish can help anglers make informed
decisions about where to fish, what to catch, and contaminant exposure associated with fish
consumption.

The pelagic species on the target list are included because they are caught in relatively
large amounts by recreational and subsistence anglers, and there is limited recent information
available characterizing DDT and PCB levels in these fish. Since many pelagic species forage
over broad areas, the Trustees expect that contaminant levels will be relatively low and exhibit
limited variability within the study area. Available historical data support this assumption (see
Exhibits 2-2 and 2-3). As a result, the Trustees expect to limit chemical analysis of pelagic fish
in the initial rounds of the adaptive analysis program (see Section 2.7). To the extent initial
contaminant test results confirm Trustee expectations, further testing will not be required.
Alternatively, additional samples can be analyzed if contaminant levels are found to exceed
relevant thresholds.

For public information purposes, it is important to ensure that other species commonly
caught by anglers are collected by the Trustees. Overall, the target species/species groups
identified in Exhibit 2-1 include the ten species of fish most frequently caught (on a biomass
basis) from Los Angeles County shore-based locations between 1996 and 2000, and 19 of the top
20 (based on RecFIN data). The target list also includes the five species most frequently caught
by Los Angeles County boat-based anglers within three miles of shore between 1996 and 2000,
and nine of the top ten (also based on RecFIN data).

2.1.4 Target Fish Species — Both Purposes

Species that meet both public information and reef selection criteria are indicated with a
“B” in Exhibit 2-1.

2.2 ldentification of Sampling Locations for Collection of Fish

Exhibit 2-4 provides overview maps of sampling segments. The first map in the exhibit
shows the entire study area, with areas marked as described within this section. This map does
not identify individual sampling segments, but shows the northern and southern boundaries of
sampling and general areas particularly important for reef purposes (labeled with an “R”) and for
public information purposes (labeled with a “Ck”). Three submaps (A, B and C, included as part
of Exhibit 2-4) specify the approximate boundaries of sampling segments from which fish will
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be collected. Latitude and longitude coordinates, compass headings, visual reference points and
similar data will be provided to fish collectors to more precisely define segment boundaries for
their needs. Descriptions of each segment and factors considered in segment selection are
provided in the following sections of this document.

As indicated in Exhibit 2-4, fish collectors will be required to catch target fish from
specified sampling segments, rather than specific sites (i.e., individual piers and jetties). While
consumption advisories established by OEHHA (Pollock et al. 1991) target particular species at
very specific locations, this site-based approach makes it difficult for anglers who fish at
multiple sites to evaluate health risk implications of changes in their fishing patterns. For the
purposes of this sampling plan, the Trustees define sampling segments that encompass multiple
individual sites, and so will provide information applicable to various sites within a segment. The
data used to identify sampling segments and define segment boundaries are described below.
Exhibit 2-5 summarizes key information for each segment.

2.2.1 Geographic Extent of Sampling Area

Sampling locations were considered within an area bounded by Ventura to the north and
Dana Point to the south. Scientific studies, including those conducted as part of the Montrose
litigation (e.g., QEA 2000), determined that fish (and other biota) within this area are exposed to
DDT and PCB contamination released by Montrose and other defendants bound by the litigation
and resulting settlement. While elevated levels of DDTs and PCBs may exist in other regions,
sampling of those areas is outside the scope of this effort.

2.2.2 Segment Selection Process

Several factors were considered as part of the segment identification and selection
process:

@ Fishing pressure at shore-based fishing locations — Among other considerations, it is
important to define and include segments that capture locations frequently used by
recreational and subsistence anglers.

(b) Biomass of target species caught at shore-based fishing locations — RecFIN data
indicate substantial differences between sites in the types and amounts of fish caught
by shore-based anglers. Selected sites include those with historically large catches of
targeted species.

(©) Site-specific fishing advisories — The state of California has established several site
specific fishing advisories in the study area based on DDT and PCB contamination
levels in fish. Sites specified in these advisories (along with neighboring sites) will be
included to provide updated data on fish contaminant levels in these areas.
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(d) Fishing pressures and catch rates at offshore locations: Data on fishing pressures and
catch rates from CPFVs (commercial passenger fishing vessels) from RecFIN and the
California DFG was used to identify locations commonly fished by boat-based
anglers.

(e) Historical DDT and PCB contamination data — Historical gradients in DDT and PCB
contamination within the study area were considered to help determine the sampling
density needed for shoreline fishing locations. Areas characterized by relatively
constant or slight changes in contamination levels require a lower sampling density
than areas characterized by variable or rapid monotonic changes in levels. Evaluation
of historical information also helps identify spatial gaps in fish contamination data
and additional areas with elevated DDT and PCB levels.

()] Commercial Catch Ban — The U.S. EPA currently maintains a commercial catch ban
for white croaker in parts of the Palos Verdes Shelf and adjacent areas. The edges of
this ban, both nearshore and offshore, will be tested to determine whether the ban
should be expanded or contracted.

Several sources of information were analyzed as part of the evaluation of these factors.
RecFIN data were used to estimate site-specific fishing pressure, species and biomass catch from
shore-based locations (piers/man-made structures, beaches, and banks) in the study area (see
Appendix A for the RecFIN data used in the site selection process). Information on catch and
fishing location from commercial passenger fishing vessels obtained from the California DFG
was used to identify off-shore fishing locations. Contaminant studies performed in previous
years (e.g., CFCP 2001, LACSD 2000, QEA 2000, TSMP 1995, Allen and Cross 1994,
SCCWRP et al. 1992, Pollock et al. 1991) provide information about historical spatial gradients
of DDT and PCB contamination in fish (and other media). As described above, information from
state of California fishing advisories in the study area was included in the site selection process.

2.2.3 Selected Sampling Segments - Reef Purposes

As indicated in Exhibit 2-4, for potential reef siting purposes fish will be collected from
multiple sampling segments within two general areas. The first area includes the nearshore
waters (less than 30m depth) between Flat Rock Point (northwestern Palos Verdes) and Santa
Monica beach. The second area includes the nearshore waters between the ocean side of the
Cabrillo/LA breakwater and Alamitos Bay. These areas were selected for reasons described
below. A summary of the segments is presented in Exhibit 2-5.

Historical data identify relatively steep declines in soft-bottom and reef fish DDT and
PCB levels in these areas (see Exhibit 2-2 and Exhibit 2-3). The Trustees expect that collection
and chemical analysis of fish from sampling segments within these areas will identify locations
where contaminant levels in reef fish are sufficiently low and contaminant levels in soft-bottom
feeding sufficiently high to merit further evaluation of this potential restoration approach.
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Exhibit 2-5
Summary of Nearshore Segments for Fish Sampling and Selection Considerations

§ 5 Year 5 Year
€ RecFIN Sites Angler Target Primary
5)'; Included in Trip Species Fishing Study
Segment Boundaries® Segment? Estimate® | Catch® (kg) | Advisory* | Objective®
1 Ventura: Emma Wood Beach to San 103, 213, 219, | 375,236 75,070 P
Buenaventura Beach 302, 305
2 Pt. Dume to West End of Malibu 314° 4,984 1,073 P
Lagoon Beach
3 West End of Malibu Lagoon Beach None®” N/A N/A v P
to Las Flores
4 Las Flores to West End of Santa None® N/A N/A P
Monica Beach
5 Santa Monica Beach to El Segundo 10, 12, 35, gfgé 286,571 52,208 R
6 El Segundo to the South End of 316° 18,274 13,723 R
Manhattan Beach
7 King Harbor Area: South End of 303, 306, 308° | 295,431 105,619 v R
Manhattan Beach to Redondo Beach
8 Redondo Beach to Flat Rock Pt. None® N/A N/A R
9 Flat Rock Pt. to Palos Verdes Pt. None N/A N/A P
10 | Palos Verdes Pt. to Pt. Vicente None N/A N/A v P
11 | Pt. Vicente to Long Pt. 27 5,538 0 v P
12 | Long Pt. to Bunker Pt. 205 4,984 1,930 v P
13/ | Bunker Pt. to Pt. Fermin, including 206 34,056 15,022 v P
14 | White Point
15 | Cabrillo/LA Breakwater: Ocean Side None N/A N/A v R
16 | Cabrillo/LA Breakwater: Inland Side 110,309 | 254,176 97,567 v R
17 | Pier Jto Finger Piers/Shoreline Park 201,202 | 293,493 63,029 v R
18 | Belmont Pier/ Seaport Village 204,402 | 346,100 94,043 v R
19 | Seal Beach: Alamitos Bay Jetties to 105, 214, 311, | 214,210 31,223 R
Anaheim Bay 301, 306, 307
20 | West End of Sunset Beach to 201, 302° 86,607 23,862 P
Huntington Beach (Hwy. 39)
21 | Huntington Beach (Hwy. 39) to 106, 111, 203, | 344,213 120,259 v P
Pelican Pt. 211, 303, 304,
309°
22 | DanaPt.: East End of Mussel Cove 313" 3,597 877 P
to East End of Doheny Beach

! Segment names are intended to provide the reader with approximate indications of segment boundaries. Fish collectors will be
provided with precise segment boundaries based on latitude and longitude coordinates, fixed physical reference points, depths
and similar data.

2 RecFIN sites included wholly within a segment are identified below. Note that RecFIN site numbers are county-based; in some
cases, the same site number is used in different counties (and refers to different sites). See Appendix A for more information
about RecFIN data.

3 Angler trip estimates and species catch estimates are from the RecFIN database for 1996-2000. “N/A” indicates that RecFIN
does not collect data from any sites within that particular segment.

* Fishing advisories are as reported by OEHHA: a v indicates a segment with a site-specific advisory within its boundary.

% An “R” in this column indicates that the species is particularly important for potential reef siting purposes. A “P” in this column
indicates that the species is particularly important for public information purposes.

® RecFIN site 209 extends across Segments 2, 3 and 4. RecFIN data indicate that 50,115 angler trips were taken and 12,435 kg of
target fish caught at this site between 1996 and 2000.

" RecFIN began collecting data at Malibu Pier in 2000, but these data are not yet available.

8 RecFIN site 210 extends across Segments 4, 5, 6, 7 and 8. RecFIN data indicate that 30,457 angler trips were taken and 12,474
kg of target fish caught at this site between 1996 and 2000.

® RecFIN site 202 extends across Segments 20 and 21. RecFIN data indicate that 41,228 angler trips were taken 3,256 kg of
target fish caught at this site between 1996 and 2000.

10 RecFIN sites 206 and 207 are partly included in Segment 22. RecFIN data indicate that 83,010 angler trips were taken and
10,018 kg of target fish caught at these sites between 1996 and 2000.
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The Trustees considered other sampling areas for reef placement purposes, but expect
them to be substantially less suitable. At the “central” portion of the Palos Verdes shelf
(approximately from Pt. Fermin to Palos Verdes Point), for example, historical data indicate that
DDT and PCB levels in reef fish generally are above state of California trigger levels (see
Exhibits 2-2 and 2-3). In addition, EPA sediment capping activities conducted on the Palos
Verdes shelf as part of Superfund remediation activities may result in disturbances that reduce
the viability of reef placement in this area. Finally, there already are substantial areas of rocky
habitat on the Palos Verdes shelf. The Trustees expect the incremental benefit associated with
expanding reef habitat in this area to be low.

The Trustees also considered areas northwest of Santa Monica and southeast of Anaheim
Bay for reef placement purposes. However, historical data suggest that areas closer in to the
Palos Verdes Shelf will have contaminant levels in reef fish below the State of California trigger
levels, making the sites further from the damaged areas unlikely reef candidates (see Exhibits 2-2
and 2-3). In addition, fishing pressure is generally lower in areas outside the reef sampling
segments designated in this plan. While the Trustees are not ruling out consideration of potential
reef sites outside the reef sampling segments identified in Exhibit 2-4, the Trustees will focus
this sampling effort on areas close to Palos Verdes.

Finally, while reef placement may be considered in areas further offshore, such locations
are lower priority because they would be less accessible to shore-based anglers, particularly
those who lack the income needed to maintain regular access to boats and/or are otherwise
unable to regularly participate in boat-based fishing trips. In addition, boat-based anglers have
more flexibility in selecting fishing locations than shore-based anglers, given access limitations
from shore. By providing boat-based anglers with updated contamination data for fish caught at
various off-shore fishing locations, these anglers can make better decisions about where they
choose to fish.

Nine sampling segments have been identified for reef placement purposes. Several of
these are relatively short in length (a few kilometers long); all are less than ten kilometers long.
In general, these segments are smaller than those defined for public information purposes
(described in Section 2.2.4). This is because DDT and PCB levels in soft-bottom feeding fish and
reef fish decline rapidly to the north and south of Palos Verdes (see Exhibits 2-2 and 2-3). In
areas of rapidly changing contaminant levels, dense sampling (i.e., smaller segments) is required
to identify areas suitable for reef placement with sufficient precision.

In addition, particularly within LA Harbor, fishing pressure is substantial at several
discrete locations within several kilometers of each other (e.g., Pier J, Belmont Pier, Alamitos
Bay/jetties and Seal Beach Pier). Narrowly defined sampling segments will provide the Trustees
with the flexibility to evaluate differences in fish contamination levels (if any) between these
areas. The adaptive analysis program (see Section 2.7) will allow the Trustees to perform such
evaluations in a step-wise, cost-effective manner.

Although generally contiguous, there are some gaps between reef sampling segments
identified in LA Harbor. These “gaps” correspond to certain shoreline areas (e.g., the U.S. Naval
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Reservation) that are not accessible to anglers and/or otherwise clearly not suitable for reef
placement. Brief descriptions of the nine reef sampling segments in the study area are provided
below. As described in Section 2.7, selected fish from five of these segments (segments 7, 15,
16, 17 and 18) will be analyzed for contaminants in the initial round of the adaptive analysis
program. These five segments are in areas heavily fished by recreational and subsistence anglers
and close to Palos Verdes. To the extent reef fish in these segments are too highly contaminated,
fish collected from the remaining reef segments (5, 6, 8 and 19) will be analyzed in subsequent
rounds of chemical testing.

()

(b)

(©)

(d)

(€)

(f)

Santa Monica Beach to El Segundo (Segment 5) — This segment includes Santa
Monica Pier and Marina del Rey and is the northernmost area for reef evaluation.
Samples of reef fish are expected to be collected from the rocky habitat around
Marina del Rey. Recreational and subsistence fishing activity at sites within this
segm%nt totaled 286,571 angler trips between 1996 and 2000 (based on RecFIN
data).

El Segundo to the South End of Manhattan Beach (Segment 6) — This segment
includes Manhattan Beach Pier. Because of its relatively northern location and low
fishing pressure (18,274 angler trips between 1996 and 2000), reef fish collected from
this segment also will not be tested in the initial round of chemical analysis.

King Harbor Area: South End of Manhattan Beach to Redondo Beach (Segment 7) —
This segment includes Hermosa Beach Pier, King Harbor Pier/Jetties and Redondo
Beach Pier. Samples of reef fish are expected to be collected from the rocky habitat
near the King Harbor breakwater. Recreational and subsistence fishing activity at
sites within this segment totaled 295,431 angler trips between 1996 and 2000 (based
on RecFIN data).

Redondo Beach to Flat Rock Point (Segment 8) — Although this segment is low in
fishing pressure (there are no RecFIN data within this segment), its location near
Palos Verdes will provide important information about spatial contamination
gradients in soft-bottom feeding fish and reef fish. Fish collected from this segment
will not be tested in the initial phase of the adaptive analysis program.

Cabrillo/Los Angeles Breakwater: Ocean Side (Segment 15) — This segment includes
the nearshore waters on the ocean side of the breakwater. A separate segment has
been established for the inland side of the breakwater (see segment described below).
Habitat conditions, fish species and foraging patterns are expected to differ between
these two areas.

Cabrillo/Los Angeles Breakwater: Inland Side (Segment 16) - Target fish for this
segment will be collected from the inland side of the breakwater. Recreational and
subsistence fishing activity at Cabrillo Beach and the fishing pier totaled 254,176
angler trips between 1996 and 2000 (based on RecFIN data).

® In addition, RecFIN data indicate that 50,115 angler trips took place at various unspecified locations

between Pt. Dume and Santa Monica Pier (Sampling Segments 2, 3 and 4).
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(9) Pier J to Finger Piers at Shoreline Park (Segment 17) - This sampling segment is in
the nearshore waters off Long Beach, on the eastern side of Pier J. Recreational and
subsistence fishing activity at sites within this segment totaled 293,493 angler trips
between 1996 and 2000 (based on RecFIN data).

(h) Belmont Pier/ Seaport Village (Segment 18) - This sampling segment is
approximately three to four kilometers southeast of Pier J, and is the southernmost
segment that will be tested for reef purposes during the initial round of the adaptive
analysis program. Recreational and subsistence fishing activity at sites within this
segment totaled 346,100 angler trips between 1996 and 2000 (based on RecFIN data).

Q) Seal Beach: Alamitos Bay Jetties to Anaheim Bay (Segment 19) - This sampling
segment is approximately one kilometer south of the Belmont Pier segment.
Recreational and subsistence fishing activity at sites within this segment totaled
214,210 angler trips between 1996 and 2000 (based on RecFIN data).

2.2.4 Selected Nearshore Sampling Segments - Public Information Purposes

Fish will be collected from additional sampling segments in the study area for public
information purposes. Additional nearshore segments (less than 30 meters depth) are identified
and described below. Segments located to the north of Santa Monica and to the south of LA
Harbor generally are broader than those defined for reef purposes, reflecting the Trustee
expectation (based on historical data) that DDT and PCB levels exhibit limited variability in
these areas (see Exhibits 2-2 and 2-3). Exceptions to this general approach include Malibu and
Newport, where relatively narrow sampling segments have been established to evaluate
indications of elevated contaminant levels in fish at these locations that contributed to the
issuance of fish consumption advisories.

In the Palos Verdes area, sampling segments also are narrowly defined, for two reasons.
First, dense sampling is required to measure rapid changes in contamination levels that occur in
this area. Second, sampling segment boundaries match those used by LACSD, which will
enhance comparability with their fish collection and chemical analysis efforts.

White croaker will be collected from all of the segments identified below to evaluate
spatial contaminant gradients in that species. Other species collection requirements for each
sampling segment are described in Section 2.4.

@) Ventura: Emma Wood Beach to San Buenaventura Beach (Segment 1) — This
sampling segment includes Ventura Pier and Marina and is the northernmost of all
sampling areas in this study, approximately 50 kilometers northwest of the next
closest segment (Pt. Dume to Coral Beach). Recreational and subsistence fishing
activity in the Ventura segment totaled 375,236 angler trips between 1996 and 2000
(based on RecFIN data).

(b) Pt. Dume to West End of Malibu Lagoon Beach (Segment 2) - This sampling segment

is immediately west of the Malibu segment. Although angler activity in the Pt. Dume
segment is low (4,984 trips at Paradise Cove Pier between 1996 and 2000 based on
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(©

(d)

(€)

()

(9)

(h)

@)

(k)

RecFIN?), historical data indicate relatively high DDT concentrations in white
croaker caught in the Malibu area (see Exhibits 2-2 and 2-3). To allow for evaluation
of contamination gradients in this region, Malibu and adjacent areas have been
divided into distinct sampling segments.

West End of Malibu Lagoon Beach to Las Flores (Segment 3) - This sampling
segment includes the Malibu region. No RecFIN data are available for this segment,
although RecFIN began collecting data from Malibu Pier in 2000 (but no data have
been released to date).

Las Flores to West End of Santa Monica Beach (Segment 4) - This sampling segment
is immediately east of the Malibu segment. Although low in angler activity (RecFIN
data do not identify specific sites within this segment), fish collected from this
segment will provide important comparative information with those collected from
Malibu.

Flat Rock Point to Palos Verdes Point (Segment 9) - This sampling segment has the
same boundaries as LACSD Sample Zone 3 (although LACSD sampling takes place
in deeper waters: 60 meters and 100 meters).

Palos Verdes Point to Point Vicente (Segment 10) - This sampling segment is
between LACSD Sample Zones 2 and 3.

Point Vicente to Long Point (Segment 11) - This sampling segment has the same
boundaries as LACSD Sample Zone 2.

Long Point to Bunker Point (Segment 12) - This sampling segment is between
LACSD Sample Zones 1 and 2.

Bunker Point to Point Fermin (Segment 13/14) - This sampling segment encompasses
LACSD Sample Zone 1 and the area immediately to the east of it, including White
Point.

West End of Sunset Beach to Huntington Beach (Hwy. 39) (Segment 20) - This
sampling segment includes Huntington Beach Pier. It extends approximately one
kilometer to the east of the Pier, where Hwy. 39 intersects the Pacific Coast Highway.
Recreational and subsistence fishing activity at sites within this segment totaled
approximately 86,607 angler trips between 1996 and 2000 (based on RecFIN data).’

Huntington Beach (Hwy. 39) to Pelican Point (Segment 21) - This sampling segment
includes Newport. The state has established a fish consumption advisory for corbina

* In addition, RecFIN data indicate that 30,457 angler trips took place at various unspecified locations

between Santa Monica Pier and Malaga Cove (Sampling Segments 5, 6, 7 and 8).

® In addition, RecFIN data indicate that 41,228 angler trips took place at the “Huntington Beach” RecFIN

site, which extends from Huntington Beach Pier to the Santa Ana River, and so is partly in Sampling Segment 20
and partly in Sampling Segment 21.
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caught at Newport Pier. Fish collected from the Newport segment will be compared
to those collected in the Huntington Beach and Dana Point segments to assess
contamination gradients in this region. Recreational and subsistence fishing activity at
sites within the Newport segment totaled approximately 364,826 angler trips between
1996 and 2000 (based on RecFIN data).

() Dana Point: East End of Mussel Cove to East End of Doheny Beach (Segment 22) -
This sampling segment includes Dana Point, and is the southernmost of all sampling
areas in this study. Recreational and subsistence fishing activity at sites within this
segment totaled approximately 3,597 angler trips between 1996 and 2000 (based on
RecFIN data).®

2.2.5 Selected Offshore Sampling Segments — Public Information Purposes

Boat-based fishing within three miles of shore is commonly practiced by local anglers.
California DFG data on CPFVs and information from local fishermen regarding private boating
locations indicate that many boat-based fishing locations overlap with the near-shore sampling
segments defined in Section 2.2.3 and 2.2.4. Specifically, segments 2, 5, 9, 10, 12, 14, 15, 16,
19, and 20 above are important for boat-based anglers, based on these data.

In addition to the segments identified above, the offshore sampling segments identified
below will be sampled as part of this study. These additional segments farther offshore are
selected due to their high fishing rate and past indication of contamination (Pollock et al. 1991
and DFG data). Offshore fishing segments included in the segments above (in sections 2.2.3 and
2.2.4) were selected based on CPFV data from RecFIN and the California DFG, as well as
information on private boaters from the California DHS and local fishermen. The areas
necessary to determine appropriate boundaries for the white croaker commercial catch ban are
also included below.

€)] Short Bank (Segment 23) - This sampling segment has boundaries similar to Segment
5, but is further offshore. A fish consumption advisory exists for white croaker caught
within this area. While Short Bank is a large deepwater area, the sampling will be
centered near the location from the Pollock et al. 1991 study.

(b) Horseshoe Kelp (Segment 24) - This sampling segment is on the ocean side of the
Cabrillo/Los Angeles Breakwater, several miles east of Segment 15. A fish
consumption advisory exists for white croaker and California scorpionfish caught
within this area.

(©) Middle Breakwater (Segment A) — This segment approximates location 17 from the
Pollock et al. 1991 study. The segment covers the ocean side of the middle
breakwater between Los Angeles and Long Beach. Current consumption advisories
exist in this location for surfperches, black croaker, white croaker, and queenfish.

® In addition, portions of RecFIN sites 206 and 207 extend into Segment 22. RecFIN data indicate that
83,010 angler trips were taken at these sites between 1996 and 2000.
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(d) Approximately 2 miles offshore of Segment 15 (Segment B) — As specified, for
evaluation of the white croaker commercial catch ban.

(e) Approximately 5 miles southeast of Pt. Fermin (Segment C) — As specified, for
evaluation of the white croaker commercial catch ban.

()] Approximately 7 miles south-southeast of Station A (Segment D) — As specified, for
evaluation of the white croaker commercial catch ban.

(9) West of Palos Verdes Point before Redondo Canyon (Segment E) — As specified, for
evaluation of the white croaker commercial catch ban.

(h) West of Station E on the north side of Redondo Canyon (Segment F) — As specified,
for evaluation of the white croaker commercial catch ban.

2.3 Timing/Frequency of Sampling

A one-time sampling effort will take place in August-November 2002. White croaker
spawn in the fall, and lipid levels and DDT levels are generally highest prior to spawning
(SCCWRP 1986). Not all target species have the same spawning schedule; however, late
summer/early fall also coincides with high fishing pressures (based on RecFIN fishing pressures
data). Preliminary discussions with experienced, local fish collectors indicate that it should be
possible to collect most if not all of the target species at that time. If key target species are not
found in sufficient numbers and locations during the August/September 2002 sampling, an
additional phase of fish collection may be considered at that time.

2.4  Fish Collection: Minimum Sampling Segment/Species Requirements

Fish collectors will endeavor to collect samples of all listed species at each site; however,
the Trustees recognize that some species may not be available at certain sites. Furthermore,
certain species are higher priority at particular sites, given the presence of fishing advisories,
information needs for reef placement evaluation and similar project considerations. Minimum
species requirements at each sampling segment have been determined and are summarized in
Exhibit 2-6. Species-Sampling segment combinations indicated with an “R” were selected
primarily for reef placement purposes. Species-Sampling segment combinations indicated with a
“P” were selected primarily for public information purposes. Where public information and reef
purposes overlap, species/segment combinations are marked with a “B.” Areas being monitored
in order to assess the commercial catch ban are marked with a “C.” The supporting rationale for
these selections is described in the following sections of the plan.
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Exhibit 2-6
Exhibit has been modified from previous version to reflect the EPA commercial catch ban requirements, joined segments, and other location decisions from the Trustees.
Summary of Minimum Species/Sampling Segment Collection Requirements

Hard/Soft-Bottom

Hard-Bottom Species Species Pelagic Species Soft-Bottom Species
<
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> Segment Name S| 5| 3| 5| 5| 8| w5 8 ||| =288 8 3|< S|l T | =8| 2| S
& O| S| X|d|d|le|0|la|Rr|IT|O|2|a|C|&|&|&|>|2 | S| >O|0|xa|o
1 Ventura P
2 Pt. Dume to West End of Malibu Lagoon P P P
Beach
3 West End of Malibu Lagoon Beach to Las p | p p | p P P
Flores
4 Las Flores to West End of Santa Monica P P
Beach
5 Santa Monica Beach to El Segundo B |/B|B|R B|B |B B B R|B|B B |R |B
6 El Segundo to the South End of R R |R R R - 2 of 5 species B RIRIB|R|R|R
Manhattan Beach P |P P |P
7 King Harbor Area R|[B|R [R B IB|] | |B B |[B|/R|B|B|R [R
8 Redondo Beach to Flat Rock Pt. R R |R R R - 2 of 5 species B R|IR|B|R]|R|R
9 Flat Rock Pt. to Palos Verdes Pt. P CR
10 Palos Verdes Pt. to Pt. Vicente P B
11 Pt. Vicente to Long Pt. p|p p|p CR
12 Long Pt. to Bunker Pt. P P P P B
13/ | Bunker Pt. to Pt. Fermin, including White | P P |P |P [P |P|P P |P P B
14 | Point
15 | Cabrillo/LA Breakwater: Ocean Side R B |B|B |B B | B-1of4species | B CR |[R|RIR|R|R|R
16 | Cabrillo/LA Breakwater: Inland Side B B |B |B B|B|B|B|B|B CR |B|R|IR |B |B |B
17 Pier J to Finger Piers at Shoreline Park R R|B |B R | B B|B|B|P |P P |P|CR|B|RIR|B|R |B
18 Belmont Pier /Seaport Village R R|B |B B | B B|B CR |B|B/B|R|B|B
19 | Seal Beach R B |B |B B B - 2 of 5 species B R|IRIR|B|R|R
20 | West End of Sunset Beach to Huntington P C P
Beach (Hwy. 39) P lp P lp
21 Huntington Beach (Hwy. 39) to Pelican C B
Pt.
22 Dana Pt. P C P
23 | Short Bank P P |P P |P P
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Exhibit 2-6
Exhibit has been modified from previous version to reflect the EPA commercial catch ban requirements, joined segments, and other location decisions from the Trustees.
Summary of Minimum Species/Sampling Segment Collection Requirements

Hard/Soft-Bottom
Hard-Bottom Species Species Pelagic Species Soft-Bottom Species

Surfperches - BF
Surfperches-WCF
Rockfishes
Topsmelt
Halfmoon

Black Croaker
Chub Mackerel
Pacific Sardine
Pacific Bonito
Pacific Barracuda
Yellowtail
Jacksmelt
Yellowfin Croaker
California Corbina
California Halibut
Shovelnose Guitarfish
Queenfish

Segment Name

Opaleye
Sargo

*| Segment

| Kelp Bass

O| california Sheephead
9| Barred Sandbass

| california Scorpionfish
O White Seabass

Horseshoe Kelp

e

o
e
o

Middle Breakwater (1991 OEHHA #17)

Approx. 2 miles offshore of Segment 15

Approx. 5 miles SE of Pt. Fermin

Approx. 7 miles S/SE of station A

O10|0O[O|O| \White Croaker

m{g|O|wm| >N

West of Palos Verdes Pt. before Redondo
Canyon

F West of Station E on north side of C
Redondo Canyon

Collection key: P: for Public Information Purposes; R: for Reef purposes; C: for Commercial Catch Ban purposes; B: for both Public Information and Reef purposes; CR: for
both Commercial Catch Ban and Reef purposes. Highlighted squares indicate State of California fish consumption advisories.
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It is important to note that chemical analysis will only be undertaken on a subset of
collected fish. As described in the adaptive chemical analysis program (see Section 2.7), analysis
results from limited, initial rounds of contaminant testing will be used to carefully define the
species and sampling segment locations of fish needed in later rounds of analysis.

2.4.1 Minimum Collection Requirements for Reef Purposes

White croaker will be collected in all sampling segments, including those important for
reef purposes (i.e., segments 5-8 and 15-19). As indicated in Exhibits 2-2 and 2-3, historical data
indicate that white croaker is the fish species with the highest levels of DDTs and PCBs in the
study area. Collecting this species in every segment will allow for precise determination of
contamination gradients and locations where contaminant concentrations are at or above levels of
concern.

All of the other target soft-bottom feeding species also must be collected in each of the
segments important for reef purposes (segments 5-8 and 15-19). As described previously (see
Exhibit 2-5), historical data suggest that these segments are the most likely locations for a
potential reef placement project. To determine in which of these locations, if any, reef restoration
merits further evaluation, it is important to collect these soft-bottom species. Based on the
RecFIN data and input from locally experienced marine biologists and fish collectors, the
Trustees expect that all of these fish can be caught in the specified segments. In other sampling
segments, these soft-bottom feeding target fish will be kept if caught, but special effort will not
be undertaken to collect them.

Species attracted to reefs also must be caught in the segments specified in the preceding
paragraph. As indicated in Exhibit 2-6, three specific hard-bottom target species/species groups
(Surfperches-BF, kelp bass and opaleye) must be collected in each of the nine “reef” segments.
These species were selected in part because of their expected availability. RecFIN data indicate
that these species are among the most commonly caught reef species from shore-based fishing
locations. In addition, these three species can be found in different types of reef habitat. Allen’
indicates that black perch (included in the Surfperches-BF complex) is the most common species
found on rocky reefs at depths less than 30m, and is found on high and low-relief reefs. Black
perch will be the primary indicator of the benthic-feeding surfperches group, and will be the
preferred species within the group. Black perch will be identified separately from the other
benthic-feeding surfperches. Kelp bass is also common but prefers high-relief reefs or those
with kelp. Opaleye are found on reefs with good algal coverage, and in kelp beds (most
commonly inshore of the main bed). RecFIN data indicate that these species are among the most
commonly caught reef species from shore-based fishing locations.

Target hard/soft-bottom species also are likely to inhabit artificial reefs. As indicated in
Exhibit 2-6, one species from this category, barred sandbass, must be caught by collectors at
each of the reef sampling segments identified above. This species is relatively common, and is
found over low-relief reefs and sand bottoms, and also near high-relief reefs (Allen, 2002). This
species is commonly caught both from shore-based fishing modes and boat-based modes.

" Personal communication with M.J. Allen via electronic mail, April 9, 2002.
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Because of concerns about potential spatial variability in the frequency of hard/soft-bottom
species, the Trustees require that specific species be caught at segments where they have high
catch rates (greater than 10% of the Los Angeles County catch); at segments where none of the
remaining hard/soft-bottom fish meet these requirements, a minimum of two of the target species
(topsmelt, halfmoon, California scorpionfish, white seabass and black croaker) will be caught at
each of the reef sampling segments. The particular two species caught can vary between
segments, as indicated in Exhibit 2-6.°

2.4.2  Minimum Collection Requirements for Public Information Purposes

Minimum species-sampling locations collection requirements for public information
purposes are based on the following criteria:

@) Fishing Advisories — Species must be collected in sampling segments containing sites
where consumption advisories have been established for them. These species-segment
combinations are shaded in Exhibit 2-6. These same species also must be collected in
adjacent sampling segments, to provide comparative information. Several species-
location combinations that meet this criterion already are included in minimum
collection requirements for reef purposes;

(b) Pelagic Species - Pelagic species will be collected in fewer segments, given the
limited variability in contamination levels found in past studies (see Exhibits 2-2 and
2-3). In addition, bonito will be kept if caught but is not a “required” species, given
its declining availability in the study area in recent years. As indicated in Exhibit 2-6,
four pelagic species (chub mackerel, Pacific sardine, Pacific barracuda, and
yellowtail) must be caught somewhere within in each of five “combined” collection
areas. Specifically, for pelagic fish sampling purposes, we have combined segments
2-4; segments 5-8; segments 9-14; segments 15-19; and segments 20-21.

(c) Species-specific Biomass Catch — Segment/species combinations are included in
minimum collection requirements if sites within a particular segment are responsible
for 10 percent or more of the 1996 to 2000 Los Angeles County catch of that species
(based on RecFIN shore catch data).

(d) Target species for boat-based anglers — In segments commonly used by boat-based
anglers (segments 2, 5, 9, 10, 12, 14, 15, 16, 19, and 20), barred sandbass must be
caught. RecFIN data and information from locally experienced fishermen indicate
that this species is frequently caught by boat-based anglers 0-3 miles from shore.

All target species (see Exhibit 2-1 for a complete list) caught by fish collectors should be kept,
consistent with the number and size requirements specified in the following section of this plan.

® For some segments, target species also must be caught for public information purposes (generally because
there is a consumption advisory for that species at a location within the segment or the fish is commonly caught by
anglers in that segment). Such species/segment combinations are specified in Exhibit 2-6.
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2.4.3 Minimum Collection Requirements for Both Purposes

Minimum species-sampling segment combinations needed for both reef and public
information purposes are indicated with a “B” in Exhibit 2-6. Species-sampling segment
combinations for both reef and commercial catch ban evaluation purposes are indicated as
“CIR.”

2.5 Fish Collection: Number/Size Requirements

At least 15 fish must be collected in a segment for each of the species specified in Exhibit
2-6 to meet minimum collection requirements. These fish must be within the size range normally
caught by anglers, as specified in Exhibit 2-7. These ranges are determined from the catch
examined by survey personnel in RecFIN angler intercept studies. Minimum and maximum
lengths are based on the middle 80% of observed catch from these studies. Modifications may
be made as the collection effort progresses, particularly if substantial numbers of fish close in
size to the specified range are caught, with insufficient numbers caught within the size range.
Such changes, if any, will be documented in the field collection report.

All fish caught that are on the target species list and within the size range should be kept,
up to a maximum of 30 fish per species, per site. Extra fish will be used to repeat chemistry
analysis as needed, to replace samples that are damaged or lost, to increase sample size if it is
later determined that additional precision is necessary, and for other QA/QC considerations. Live
fish not on the target list should be returned to the water. Dead fish in excess of the 30 fish
maximum or not on the target list should be disposed of in accordance with the field sampling
procedures described in Section 3.2. For benthic-feeding surfperches, a minimum of 15 black
perch must be caught, but additional benthic-feeding surfperches of other species will be kept as
well.

All fish that are kept will be within the legal size limits, as specified in the California
Ocean Fishing Regulations. Applicable limits are as follows:
@) Barred sandbass, California sheephead, kelp bass: greater than 305 mm;
(b) California halibut: greater than 560 mm;
(©) California scorpionfish: greater than 255 mm;
(d) Pacific barracuda: greater than 710 mm;
(e) Pacific bonito: less than 610 mm.
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Exhibit 2-7
Acceptable Size Ranges for Collected Fish

Species Minimum Total Length (mm) ‘ Maximum Total Length (mm)
HARD-BOTTOM SPECIES

Opaleye 165 330
Sargo 170 350
Kelp bass 305° 420
Surfperches — BF 150 360
Surfperches —- WCF* 100 200
Rockfishes (Sebastes) 200 310
California sheephead? 305° 540
HARD/SOFT-BOTTOM SPECIES

Topsmelt 130 240
Barred sandbass 305° 400
Halfmoon 210 330
California scorpionfish 255° 350
White seabass 200 500
Black croaker 180 360
PELAGIC SPECIES

Chub mackerel 130 460
Pacific sardine 150 220
Pacific bonito 290 510
Pacific barracuda® 720 900
Yellowtail? 550 940
SOFT-BOTTOM SPECIES

White croaker 160 300
Jacksmelt 220 390
Yellowfin croaker 200 380
California corbina 280 520
California halibut 560" 820
Shovelnose guitarfish 500 1100
Queenfish 120 260

Based on 1996-2000 RecFIN observed catch in Los Angeles, Ventura, and Orange Counties at shore-based sites.
Minimum and maximum lengths are based on the middle 80% of observed catch from angler intercept surveys.
RecFIN lengths are reported based on fork length, but RecFIN provides conversion factors for many species.
Where not available, total length conversion factors were estimated from species with similar fin structures.

Values are based on available data, which is only for walleye and shiner perch. Other water-column feeding
surfperch can be outside this range.

“Reported lengths are for catch 0-3 miles off shore, due to insufficient shore-based catch.
*Minimum lengths are truncated at the State of California legal size limits, as specified in Section 2.5.

Barred sandbass minimum was changed to reflect the State of California legal size limits. Other highlighted
maximum and minimum lengths have been modified based on the on-going collection.
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2.6 Ildentification of Chemicals of Potential Concern

Chemicals of potential concern (COPCs) for this project include DDTs, PCBs, chlordane,
mercury, inorganic arsenic, dieldrin, and dioxins. The rationale underlying selection of these
COPCs is provided below.

2.6.1 Chemicals of Potential Concern Selection Process
Several factors were considered as part of the COPC selection process:

(@) DDTs and PCBs — These contaminants were the basis for the injuries to fishing
resources identified in the Montrose litigation and resulting settlement and are also
the basis for fishing advisories in the study area (see Appendix B). For these reasons,
DDTs and PCBs are a central focus of this project.

(b) Bioaccumulation potential in fish — Contaminants that bioaccumulate through the
foodweb result in a greater risk to subsistence and sport fishers due to higher
contaminant exposure.

() Persistence in the environment — Contaminants that are persistent within the
environment (e.g., organochlorines and inorganics) have a greater potential of impact
on subsistence and sport fishers over time.

(d) Detection history of other contaminants in the study area — Other chemicals (e.g.,
mercury, chlordane) have been detected in fish (and other biota and media) in the
study area and may accumulate to levels of concern to subsistence and recreational
anglers. Analysis for such contaminants will provide important, current information
to the public about contaminant levels. An additional, related concern is that anglers
not be directed to fish (at existing sites or sites that may be augmented with artificial
reefs) with low levels of DDTs and PCBs but high levels of other contaminants.

(e) Contaminant thresholds for human health effects from consumption pathways — To
assist in the evaluation of whether other contaminants are likely to be present at levels
of concern, contaminant levels in fish from historical studies were compared to
various human-health based effects thresholds.

Several sources of information were analyzed as part of the evaluation of these factors.
The Coastal Fish Contamination Program (CFCP 2001) tested fish collected in 1999 and 2000 in
some portions of the study area for a variety of contaminants (see Appendix C for the CFCP
data). Other sources for area-specific contaminant data in fish tissue include LACSD 2000,
Pollock et al. 1991, Allen and Cross 1994, TSMP 1995, and Allen et al. 1998. Information about
human health effects thresholds was obtained from EPA's IRIS database.’ Estimated fish
consumption rates (i.e., grams of fish consumed per unit of time) for study area anglers was

° Available electronically from the U.S. EPA at http://www.epa.gov/iris/
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obtained from several sources, including U.S. EPA 2000, OEHHA 2001, Allen et al. 1996, and
Puffer 1982.

2.6.2 Analysis of Historical Contaminant Data

In addition to DDTs and PCBs, selected fish samples will be tested for chlordane,
mercury, inorganic arsenic, dieldrin, and/or dioxins. Available information, described in more
detail below, suggests a reasonable likelihood that these contaminants may be found in study
area fish at levels above screening level thresholds for human health effects. At this point in
time, it is difficult to assess likely spatial variability in levels of these contaminants throughout
the study area. This issue is important because if levels are relatively constant, analysis may not
be necessary at all sample sites. To address this issue, the Trustees will make use of an
“adaptive” sampling approach that will test for contaminants at a few representative sites before
making decisions about additional analysis needs. This adaptive analysis approach is described
in more detail in Section 2.7, and, for each of these chemicals, takes into account both the
varying costs and the information provided by testing for that chemical.

The CFCP data provide recent chemical analysis results for a few dozen contaminants in
several different species of fish at locations within the study area (see Appendix C). The CFCP
analysis data are for 86 composite samples (between 2 and 15 fish per composite) of fish fillet
(muscle) tissue. Some composites include the skin; others are for skin-off fillets. The fish were
collected in 1999 and 2000.

As an initial step in the chemical selection process, the CFCP data were compared to
various screening values determined for human health effects (see Exhibit 2-8). These screening
values were determined at different consumption rates, given toxicity data. Toxicity information
for cancer and non-cancer effects (i.e., cancer slope factors for carcinogenic effects and reference
doses for non-carcinogenic effects) was obtained from EPA's IRIS database.

EPA produces two sets of standard screening values for fish advisories: one for
recreational fishers and one for subsistence fishers (U.S. EPA 2000). The differences are based
on assumed consumption rate, the varying factor in individual risk. Recreational fisher
consumption rates are 17.5 g/day and subsistence fisher consumption rates are 142.4 g/day.
These numbers are derived from the 1994-1996 USDA Continuing Survey of Food Intake by
Individuals, and are 90th and 99th percentile values, respectively, for daily fish consumption for
the participants in the 3-day interview/diary study. Over 20,000 individuals participated in the
study, selected in multistage, stratified-cluster area probability samples, from all states except
Alaska and Hawaii. Participants in this study are drawn from the general 