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ABS~CT •
This report describes a study to characterize the magnitude and
relative spatial extent' of toxicant-associated bioeffects in Los
Angeles and Long Beach'Harbors, Anaheim Bay, and Huntington
Harbour in southern Californiq . This study was the result of a
cooperative effort "b~,t:\,E!:~n::,,~.l:e State Water Resources Control
Board I s Bay Protecb,ioA"'and Toxic~ Cleanup Program, the National
Oceanic and Atmospheric Adminis'tration and the California
Department, of Fish and Game .... Thirty-five sites were sampled
(with three field-replicated stations per site) in the study
area. Amphipod survival (Rhepoxynius abronius) and abalone
larval development (Haliotis rufescens) toxicity tests were
performed on the sediment samples and pore water, 'respectively.
Measurements of trace metals and organic chemicals were performed
on sediments from 45 stations, and measurements of trace metals
,were performed on pore water from 21 stations. Significant
amphipod mortality compared to laboratory controls·wasobserved
at the majority of sites in the Los Angeles and Long Beach inner
harbors. Most of the outer harbor site sediments were not toxic
to amphipods. Many of the sediments from sites in Huntington
Harbour, Anaheim Bay and Alamitos Bay were toxic to amphipods.
Several chemicals (e.g., acenanaphthene, phenanthrene,
flu6~anthene, copper, lead, zinc) or chemical groups (e.g., total.
PAHs) were significantly correlated with amphipod survival. Lead
and copper in pore water were correlated with inhibited abalone
larvae development i'n sediment pore water. The results of the
pore water test showed widespread response to undiluted pore
water (100 percent pore water test concentration) compared to
laboratory controls, although the source of ~he response is not
clear. Sediment pore waters from sites in Huntington Harbour and
off Cabrillo Beach produced the greatest abalone embryo response
relative to laboratory controls. 'Collectively, the toxicity
tests identified several areas that were toxic: Huntington
Harbour, West Basin, Consolidated' Slip, and portions of Alamitos
Bay.
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1. INTRODUCTION

In 1992, the State Water Resources Control Board (State Water
Board) and the National Oceanic and Atmospheric Administration
(NOAA) entered into a three-year cooperative agreement to assess
the potential adverse biological effects in several coastal bays
and harbors in Southern California (SWRCB and NOAA, 1991, 1992,
19:~3)'. This report presents the resul ts from the first year of
the cooperative agreement.

j?Urpose

This study was performed in San Pedro Bay, Los Angeles Harbor,
Long Beach Harbor, Anaheim Bay, Alamitos Bay, and Huntington
Harbour in southern California (Figure 1-1). The purposes of the
study were: (1) to characterize the magnitude and relative
spatial extent of toxicant-associated bioeffects in these
nearshore areas; (2) to determine relationships between
concentrations and mixtures of sediment-associated toxicants and
the occurrence and severity of bioeffects; and (3) to distinguish
more severely impacted sediments from less severely impacted
sediments.

Programmatic Needs and Background

Both the State Water Board and NOAA have common programmatic
needs for the research. While these needs are similar, they are
not necessarily the same. NOAA is mandated by Congress to
conduct a program of research and monitoring on marine pollution.
Much of this research is being conducted through the National
Status and Trends (NS&T) Program and the Coastal Ocean Program.
The NS&T Program performs regional intensive studies of the
magnitude and extent of toxicant-associated bioeffects in
selected coastal embayments and estuaries. The areas chosen for
these regional studies are those in which the contaminant
concentrations indicate the greatest potential for biological
effect. These biological studies augment the regular chemical
monitoring activities of the Program, and provide a means of
estimating the toxicity associated with measured concentrations
of sediment pollutants.

The State Water Board and its nine Regional Water Boards are
mandated by the Porter-Cologne Act (California Water Code,
Div. 7, Section 13390 et seq.) to develop sediment quality
objectives and apply those objectives in assessments of
California's coastal bays and estuaries. The intent of the
sediment quality objectives is to protect the beneficial uses of
bays and estuaries, including protection of human health and
aquatic life. The objectives are to be based upon scientific
information, including but not limited to chemical monitoring,

,bioassays or established modeling procedures, and are i,nte~ded to
provide adeQJate protection for the most sensitive aquatic
organlsrllS,

1
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A strategy was developed for preparing these objectives in a
workshop convened in February 1991 and the State Water Board
approved a workplan for the development of sediment quality
objectives in 1991 (Lorenzato and Wilson, 1991). The strategy
includes the collection of new data from California to verify
toxicity thresholds previously determined in research performed
in California and elsewhere. Matching, paired chemical and
biological data will be collected in studies performed in
California for analysis and evaluation.

The types of sediment investigation and characterization
approaches currently used by the BPTCP range from chemical or
toxicity monitoring only, to monitoring designs that attempt to
generally correlate the presence of pollutants with toxicity, to
those that employ the more sophisticated and costly toxicity
identification evaluation (TIE) approaches (SWRCB, 1993). Where
the correlation designs attempt to link the presence of
pollutants to effects seen in bioassays, the TIEs attempt to
establish a causal relationship between the pollutants measured
and the effects seen in bioassays.

Study Objectives

A considerable amount of sediment chemistry data exist for Los
Angeles and Long Beach Harbors, and part of San Pedro Bay (Mearns
et al., 1991). These data have been collected mostly as
prerequisites to dredging projects. Data also exist from small
site-intensive studies conducted by various researchers.
Sediment toxicity has been determined to a lesser extent in these
embayments in a number of small predredging studies, but not in
any large synoptic surveys. In Los Angeles/Long Beach Harbor,
most of the sediment toxicity data are available for specific
maritime berths and navigation channels. No synoptic survey of
the harbor has been conducted on a larger scale.

The objectives of the study were:

1. Determine the presence or absence of adverse biological
effects in portions of Los Angeles and Long Beach
Harbors, Alamitos Bay and Huntington Harbour in
southern California;

2. Determine the relative degree or severity of adverse
effects, and to distinguisL more severely impacted
sediments from less severely impacted sediments;

3. Determine the relative spatial distribution of
toxicant-associated effects in Los Angeles and Long
Beach Harbors. Alamitos Bay and Huntington Harbour;

4. Determine the relationships between toxicants and
measures of effects in these bays.

3



Scope of Study •

•

The study for the 3-year cooperative agreement covers the area
from the Palos Verdes Peninsula south to the USA/Mexico border,
and ranges from approximately the 60 meter isobath to the upper
limit of 'tidally-influenced saltwater. However, most of the
work has been focused upon selected coastal bays and lagoons. In
the first phase of the study, samples were collected only in the
Los Angeles/Long Beach areas (Figure 1-1) .

The research involves biological testing 'and chemical analysis of
sediments and sediment pore water. Biologi~al testing and
chemical analysis were performed using aliquots of homogenized
sediment samples collected synoptically from each station, '
resulting in paired data. Measurements of the benthic community
structure were also made, and will be made available along with
any othe,r related data at a later date.

The study was managed and coordinated by the California State
Water Resources Control Board's' (SWRCB) Bay Protection and Toxic
Cleanup Program (BPTCP) as a cooperative effort with the National
Atmospheric and Oceanic Administration's (NOAA) Bioeffects
Assessment Branch, and the California Department of Fish and
Game's (CpFG) ,Marine Pollution Studies Laboratory. Funding was
provided by the SWRCB and NOAA, with all three agencies
participating in planning and design activities.

The actual field and laboratory work was accomplished under
interagency agreement to, and at the direction of the CDFG. The
majority of the, sample collections were done by staff of the
San Jose State University Foundation at the Moss Landing Marine
Laboratories, who also performed the Total Organic Carbon (TOC)
and grain size analyses, as well as the benthic community
analyses. The toxicity testing was conducted by University of'
California at Santa Cruz (UCSC) statf at the CDFG toxicity
testing laboratory at Granite Canyon, California.

Trace metals analyses were performed by CDFG personnel at the
trace metal facility at Moss Landing Marine Laboratorie$, Moss
Landing, California. Synthetic organic pesticides, polyaromatic
hydrocarbons (PAHs), and polychlorinated biphenyls (PCBs) were
analyzed at the UCSC trace organics facility at Long Marine
Laboratory in Santa Cruz.

Study Area ,Description

The Los Angeles and Long Beach Harbors are located in the
southeastern portion of the Los Angeles basin (Figure 1-1)
Along the northern portion of San Pedro Bay is a natural
embayment formed by a l,veste:cly extension of the cOc~!:;tline '...;hich
contains both harbors, with the Palos 'v-e:cdp.s I-tills' the dominant.
onshore feature_ Offshore, a generally low topographic ridge is
associated with the eastern flank 0f the Palos Verdes uplift and
adjacent Palos Verdes fault =on~. ~nd extends northwest across

4



•

•

•

the San Pedro shelf nearly to the breakwater of the Los Angeles
Harbor.

The port and harbor have been modified over the course of more
than one hundred years to include construction of breakwaters,
landfills, slips and wharves, along with channelization of
drainages, dredging of navigation channels, and reclamation of
marshland. The inner harbor includes the Main Channel, the East
and West Basins, and the East Channel Basin. The outer harbor is
the basin area located between Terminal Island and the San Pedro
and Middle Breakwaters. Both harbors are considered to be one
oceanographic unit, and have a common breakwater across the mouth
of San Pedro Bay. The inner harbors are of estuarine character
with regards to aquatic life, while the outer harbors reflect the
conditions of the coastal marine ~aters of the Southern
California Bight. Ecological preserves in the area include Point
Fermin Marine Life Refuge and Seal Beach National Wildlife Refuge
(Port of Los Angeles, 1992).

In the presence of the strong currents and rocky habitat of the
outer harbor, aquatic life resembles that of the nearby coast,
with the inner harbor having biota generally found in bays and
estuaries. The inner harbor has a mostly soft bottom character,
and supports the expected assortment of infaunal worms, epifaunal·
starfish and urchins, and bottom dwelling fish such as halibut .
Species common to the hard-substrate of the outer harbor, which
include the rocky riprap areas, are the Blacksmith, kelp bass,
senorita, and various surfperches. Both pelagic and epibenthic­
demersal fish are common in both the inner and outer harbors, and
include anchovy, white croaker, sardine, and queenfish.

In general, the outer harbor areas have a greater species
diversity and lower density than inner harbor areas, with inner
harbor species being more abundant than those in the outer
harbor. The changes to the physical environment in the harbor
areas have also altered the makeup of the biological communities
present, with water quality conditions in the inner harbor
improving over the last ten years. There is currently an
extensive stand of giant kelp (Macrocystis pyrifera) along both
sides of the San Pedro Breakwater, with large brown algae
(Sargassum muticum) and ribbon kelp (Egregia menzeii) also
represented. Kelp is an important source of primary production
in these waters, and provides both food and habitat for nearshore
fish and invertebrates.

The major surface drainages in the area include the Los Angeles
River, which flows in a channel and drains parts of the San
Fernando Valley into eastern San Pedro Bay at Long Beach. The
Dominguez Channel drains the intensely urbanized area west of the
Los Angeles River into the Consolidated Slip of the Los Angeles
inner harbor, carrying with it mostly urban runoff and nonprocess
industrial waste discharges. ~ major source of both freshwater
a~d waste ~n the outer harbor is secondary effluent from the
'Terminal Island Treatment Plant (Port of Los Angele"- 1992).

5



Waste discharges to the inner harbor area of Los Angeles Harbor
consist of both contact and non-contact industrial cooling waste
water and stormwater runoff. Fuel spills and oil spills from
marine vessel traffic or docking facilities~ along with several
toxic or hazardous waste sites also contribute pollutants to the
inner harbor.

Circulation in the outer harbors results from tidal currents,
with the general influx through Angels and Queens gates, and
outflux at the east end of Long Beach Harbor. Studies have
indicated the existence of a large clockwise eddy, or circular
current extending east from the Los Angeles Main Channel to the
Navy Mole, and another counter clockwise eddy at a depth of
20 feet. These and other minor eddy currents are considered to
be partly responsible for relatively good quality water in the
outer harbor.

Inner harbor circula'tion fluctuates with tidal' flow, with less
mixing than in, the outer ,harbor. These patterns result in the'
greatest flushing rates due to tides occurring at the harbor
entrances, Angels Gate, Queens Gate, and east of Freeman Island.
The lowest flushing rates are in the Cerritos Channel, Middle
Harbor, and Main Channel (Port of Los Angeles, 199,2).

•

The Anaheim Bay/Huntington Harbour complex is located on the •
northern edge of the Orange County coast, approximately 20 miles
southeast of Los Angeles. The complex consists of Anaheim Bay,
the outer bay, Huntington Harbour--the inner harbour, and several
ecologically significant wetlands such as the Anaheim Bay
National Wildlife Refuge and Bolsa Chica Ecological Reserve.

The U.S. Navy contro.1.s access through the outer bay (Anaheim Bay)
which serves as the sole entrance to the U.S. Naval Weapons
Station--Seal Beach. The Navy also operates and manages the
National ,Wildlife Refuge which is located on their property. The
inner harbor, Huntington Harbour and Bolsa Chica Ecological
Reserve, receive very little tidal flushing, thus freshwater
inputs have significant impacts on the water quality. Two major
storm drains, the Bolsa Chica flood control channel and the East
Garden Grove Wintersburg flood control channel, as well as their
tributaries, ,convey runoff from the northern portion of the
heavily urbaniz~d Orange 'County into Huntington Harbour. ,Inputs
of ' stormwater and urban nuisance flows via ,these channels are
potentially significant sources of pollutant loadings that are
being addressed through the county's urban runoff/stormwater
permit.

An additional potential sou~ce of toxics into Huntington Harbour
is from a boatyard facility located in Huntington Harbour. The
Santa Ana Regional Water Quality Control Board currently
regulates boatyard dischargers under a general Boatyard NPDES •
permit.
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2" METHODS

Sample Site Selection

Individual sampling locations consisted of three field
replicates, referred to as stations, with each station located
approximately 200 meters apart at the points of a triangle
centered over the site (Figure 2-1 and Table 2-1). The Magellan
Global positioning System and reference photographs were used to
precisely locate the sites. The stations at sites 40010 and
40032 were sampled twice, once on each of two separate sampling
iegs.

The sampling sites were selected to provide a broad
representation of conditions and general trends of pollution
throughout the study area resulting from various sources, with
known point sources of pollution avoided, and only areas having
relatively fine-grained (greater than 30 percent fines) sediments
included. Reference sites were far removed from the harbor, and
one additional site was chosen outside the harbor for general
comparative purposes.

Sampling Methods

Field Collection

Sampling was conducted over five separate sampling legs during
the months of July through October, 1992. Sediment was collected
with a modified 0.1 m2 van Veen grab sampler, with only the
surficial sediment subsampled to a depth of 2 centimeters. All
sampling equipment and sample containers were made of, or coated
with, the plastics Teflon, Kynar, polycarbonate, or HDPE, and
cleaned according to extensive "clean" technique procedures for
trace metals and synthetic organic chemicals. Approximately 6
liters of sediment were collected at each station, with the
sample container purged with nitrogen after reaching the final
volume.

Homogenization and Aliquoting

The samples were kept refrigerated at 4"C and flown from the Los
Angeles study area to the CDFG Trace Metal Facility in Moss
Land~ng, California the same day they were collected. Since
repeated deploYments of the grab were needed to collect the
required 6 liter volume of sediment, the sediment was homogenized
in a "clean" room by stirring with a polycarbonate rod prior to
aliquoting subsamples for the various laboratories. Subsamples
were held either refrigerated at 4"C or frozen at O"C, according
to the respective holding criteria for each laboratory.
Appropriate chain-of-custody procedures were followed during
distribution of samples.

7



Figure 2-1
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TABLE 2-1

LA Harbor Sampl ing Dates, Latitudes. Long i tudes. and Depths of Sites Sampled during SlIIIIler - Fall 1992

Site HilIlX' Station NlJIt>er Organizational Date Leg NlJIt>er Lat i tude longitude Depth (meters)
Identification No. (Degrees North) (Degrees "'est)

Monterey Bay-REF 30034.1 100 08/05/92 36°44'56" 121°52'37'; 82.0
Monterey Bay-REF 30034.2 101 08/05/92 36°44'43" 121°52'46" 80.0
Monterey Bay- REF 30034.3 102 08/05/92 36°45'11" 121°52'35" 82.0

Southwest Sl ip 40001.1 1 07/29/92 33°45'23" 118°16'42" 15.5
Southwest Slip 40001.2 2 07/29/92 33°45'20" 118°16'46" 15.5
Southwest Sl ip 40001.3 3 07/29/92 33°45'18" 118° 16'45" 18.0

~est Basin, ~ier 143 40002.1 4 07/30/92 33°45'45" 118°16'28" 16.5
~est Basin, Pier 143 40002.2 5 07/30/92 33°45'43" 118°16'29" 16.0
'Jest Basin, Pier 143 40002.3 6 07/30/92 33°45'42" 118°16'28" 15.0

Turning Basin, P er 151 40003.1 7 07/31/92 33°45'12" 118°16' 11" 16.5
Turning Basin, P er 151 40003.2 8 07/31/92 33°45'09" 118°16' 14" 16.5
Turning Basin, P er 151 40003.3 9 07/31/92 33°45'11" 118°16' 10" 10.5

LO\oler Main Channel 40004.1 10 07/29/92 33°43'37" 118°16' 18" 17.0
Lowcr Main Channel 40004.2 11 07/29/92 33°43'38" 118°16'20" 17.0
Lo;./cr Main Channel 40004.3 12 07/29/92 33°43'37" 118°16'22" 17.5

East Basin,Turning Bas n 40005.1 13 07/30/92 33°45'45" 118°15'18" 16.0
East Basin,Turning Bas n 40005.2 14 07/30/92 33°45'48" 118°15'24" 16.5
East Basin. Turning Bas n 40005.3 15 07/30/92 33°45'42" 118°15'22" 16.5

Consolidated Slip 40006.1 16 07/31/92 33°46'34" 118°14'39" 8.5
Consolidated Slip 40006.2 17 07/31/92 33°46'31" 118°14'44" 10.5
Consol idated Sl ip 40006.3 18 07/31/92 33°46'34" 118°14'34" 4.0

San Pedro Bay. POLA 19 40032.1 79 07r~0/92 33°43'23" 118°14'51" 10.0
San Pedro Bay. POLA 19 40032.2 80 07/30/92 33°43'21" 118°14'44" 12.0
San Pedro Bay, POLA 19 40032.3 81 07/30/92 33°43'22" 118°14'45" 12.5

Outer Harbor. POLA 10 40033.1 82 07/30/92 33°42'54" 118°15'40" 19.0
Outer 'Harbor. POL A 10 40033.2 83 07/30/92 33°42'51" 118°15'36" 19.0
Outer Harbor. rOLA 10 40033.3 84 07/30/92 33°42'50" 118°15'42" 18.5

East Bas n P er C 40008.1 22 08/18/92 2 '33°45'24" 118°12'51" 16.5
East BiJS n P er C 40008.2 23 08/18/92 2 33°45'20" 118°12'50" 25.5
East B3s n P er C 40008.3 24 08/18/92 2 33°45'21" 118°12'47" 14.5
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TABLE 2-1
BPTCP LA Harbor Sarrpl ing Dates, latitudes, longitudes, and Depths of Sites Sarrpled during,Summer-Fall 1992

Site Name Station lllr.lber Organizational Date leg Nlnber latitude longitude Depth (meters)
Identification No. (Degrees North) (Degrees West)

Yest Bas n Entrance 40C09.1 25 08/18/92 2 33°44'46" 118°13'12" 13.0
Yest Bas n Ent rance 40009.2 26 08/18/92 2 33°44'44" 118°'13 '07" 26.0
Yes! Ba5 n E.m ,anee 40009.3 27 08/18/92 2 33°44'46" 118°13'10" ,16.5

Oft Cabrillo Beach 40010.1 28 08/18/92 2 33°42'51" 118°16'54" '4.s-
Oft Cabrillo Beach 40010.2 29 08/18/92 2 33°42'53" 118°16'54" 3.0
Off Cabrillo Beach 40010.3 30 08/18/92 2 33°42'49" 118°16'54" 4.0

Southeast Basin 40012.1 34 08/18/92 2 33°44'35" 118°12'19" 21.5
Southeast Bas i n 40012.2 35 08/'8/92 2 33°44'38" -"8°12'09" 21.5
Southeast Basin 40012.3 36 08/18/92 2 33°44'29" 118°12'13" 20.5

Fish Harbor Entrance 40015.1 43 08/19/92 2 33°43'45" 118°15'56" 6.5
Fish Harbor Entrance 40015.2 44 08/19/92 2 33°43'43" 118°15'57" 6.0
Fish Harbor Entrance 40015.3 45 08/19/92 2 33°43'47" 118°16,'01" 5.5

Terminal ,Island STP 40016.1 46 08/18/92 2 33°43'49" 118°15 '04" 8.5
Terminal Island STP 40016.2 47 08/18/92 2 33°43"54" 118°15'15" 7.0lerminal Island STP 40016.3 48 08/18/92 2 33°43'48" 118°15'11" 6.5

Inner Fish Harbor 40019.1 55 08/19/92 2 33°44'16" 118°16'03" 8.0Inner Fish Harbor 40019.2 56 08/19/92 2 33°44 '10" 118°16'02" 7.5Inner Fish Harbor 40019.3 57 08/19/92 2 33°44'13" 118°16'00" 7.5

San Pedro Breakwater 40030.1 73 08/19/92 2 33°42'52" 118°13'40" 18.0San Pedro Breakwater 40030.2 74 08/19/92 2 33°42'54" 118°13'22" 18.0
San Pedro Breakwater 40030.3 75 08/19/92 2 33°42'53" 118°13'41" ',' 16.5

San Pedro Bay, POLA 19 40032.1 103 08/19/92 2 33°43'23" 118°14'51" ,12.0
San Pedro Bay. POLA 19 40032.2 104 08/19/92 2 33°43'20" 118°14'49" 12.0San Pedro Bay, POLA 19 40032.3 105 08/19/92 2 33°43'21" 118°14'46" '13.0

Elkhorn Slo;;gh. Seal Po nt REF 30035.1 130 09/04/92 3 36°48'50" 121°45'40" 1.0
Elkhorn'Slough. Seal Po nt REF 30035.2 131 09/04/92 3 36°48'49" 121°45'43" 1.0Elkhorn Slo:"'gh, Seal Po nt REF· 30035.3 132 ,09/04/92· 3 36°48'48" 121°45'41" 1.0

L ,8. Hbr Ch.,n"el 2 40007.1 19 09/01/92 3 33°46'33" 118°12'44" 13.5
L.B. Hbr Ch<."mel 2 40007.2 20 09/01/92 3 33°46'30" 118°12'48" 14.0
L. B. Hbr Ch.,nnel 2 40007.3 21 09/01/92 3 33°46'32" 118°12'44" 14.0
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. TABLE 2-1 .1;..··

BPTCP LA Harbor Sa~l ing Dates, Latitudes, Long i tudes, and Depths of Sites Sampled during Summer-Fall 1992

s; t,~ Name Station N~r Organizational Date Leg NUTber Latitude longitude Depth (meters)
Identification No. (Degrees North) (Degrees West)

Inner' Hbr Channc:l 3 40011. 1 31 09/01/92 3 33°46'04" 118°13'19" 20:0,
Inner Hbr Channel 3 40011. 2 32 09/01/92 3 33°46'06" 118°13'21" 20.0 .
Inner' Hbr Channel 3 40011.3 33 09/01/92 3 33°46'07" 118°13'20" 19:5

:~"f .

Inner ::lueenslolay Bay 40013.1 37 09/02/92 3 33°45'30" 118°11 '56" 6.0
1nner Oueenslolay Bay 40013.2 38 09/02/92 3 33°45'31" 118°11'54" 5.5
Inner' Oueenslolay Bay 40013.,3 39 09/02/92 3 33°45'29" 118°11'52" 5.~>

Outer oueenslolay Bay 40014.1 40 09/02/92 3 33°45'12" 118°11'07" 15.5
Outer Oueeflsiolay Bay 40014.2 41 09/02/92 3 33°45' 16" 118°11'06" 16.0
Outer Queensiolay Bay 40014.3 42 09/02/92 3 33°45'13" 118°11'04" 16.0

Long Beach Channel 40017.1 49 09/02/92 3 33°43'52" 118°12'04" 22.0
Long Beilch Channel 40017.2 50 09/02/92 3 33°43'51" 118°11'59" 23.5
Long Beach Channel 40017.3 51 09/02/92 3 33°43'47" 118°12'02" 20.5

Long Beach Outer Hbr 18 40018.1 52 09/02/92 3 33°43'48" 118°10' 02" 16.5
Long Beach Outer Hbr 18 40018.2 53 09/02/92 3 33°43'53" 118°10'03" 15.5
Long Beach Outer Hbr 18 40018.3 54 09/02/92 3 33°43'52" 118°09'58" 15.5

Long Beach Outer Hbr 20 40020.1 58 09/02/92 3 33°43'57" 118°08'23" 12.5
Long Beach Outer Hbr 20 40020.2 59 09/02/92 3 33°43'58" 118°08'29" 12.5
Long Beach Outer Hbr 20 40020.3 60 09/02/92 3 33°44'00" 118°08'24" 12.5

Palos Verdes(Slolartz 6) 40031.1 76 09/01/92 3 33°45'56" 118°27'11" 75.0
Palos Verdes(Slolartz 6) 40031.2 77 09/01/92 3 33°46'07" 118°21'18" n.o
Palos Verdes(Swartz 6) 40031.3 78 09/01/92 3 33°46'14" 118°21' 12" 68.5

Elkhorn Slough, Seal Bend REF 30036.1 133 09/11/92 4 36°48'56" 121°46'04" 1.0
Elkhorn Slough, Seal Bend REF 30036.2 134 09/11/92 4 36°48'55" 121°46'01" 1.0
Elkhorn Slough, Seal Bend REF 30036.3 135 09/11/92 4 36°48'55" 121°46'03" 1.0

Off Cabr 110 Beach 40010.1 136 09/16/92 4 33°42'53" 118°16'56" 2.0
Off Cabr llo Se3ch 40010.2 137 09/16/92 4 33"42'54" 118°16'49" 2.0
Off Cabr 110 Beach 40010.3 138 09/16/92 4 33°42'49" 118°16'53" 2.5

Al"'mitos Bay, ~ar ne Staditnl 40021.1 61 09/16/92 4 33°45'35" 118°01' 14" 5.0
Alamitos Bay, Kar ne Staditnl 40021.2 62 09/16/92 4 33°45'35" 118°07'18" 5.0
Alamitos Bay, Mar ne Staditnl 40021.3 63 09/16/92 4 33°45'38" . 118°01'15" 6.0
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TABLE 2-1
'BPTCP lA Harbor Satrl'l ing Dates, latitudes, longitudes, and Depths of Sites Sampled during Summer-Fall 1992

Site Name Station "'~r Organizational Date leg N~r latitude longitude Depth (meters)
Identification No. (Degrees North) (Degrees West)

Alamitos Bay, Entrance 40022.1 64 09/15/92 4 33°45'02" 118°01'12" 5.0
Alamitos Bay, "ntrance 40022.2 65 09/15/92 4 33°44'57" 1180 07'07" 4.0
Alamitos Bay, Entrance 40022.3 66 09/15/92 4 '33°44'59" 118°07'05" 3.5

Alamitos Bay. long Beach Marina 40023.1 67 09/16/92 4 33°45'07" 118°06'45" 5.0
Alami tos Bay, Long Beach Marina 40023.2 68 09/16/92 4 33°45'07" 118°06'48" 5.0
Alamitos Bay, Long Beach Marina 40023.3 69 09/16/92 4 33°45'09" 118°06'45" ·5.0

Anahe im Bay, Outer 80024.1 85 09/15/92. 4 33°44'06" 118°05'42" 13.5Anaheim Bay, Outer 80024.2 86 09/15/92 4 33°1;4' 11" 118°05'43" 15.0Anaheim Bay, Outer. 80024.3 87 09/15/92 4 33°44'08" 118°05'39" 13.5

Huntington Harbour, lower 80026.1 91 09/15/92 4 33°43'34" 118°04'34" 4.0
Huntington Harbour, lower . 80026.2 92 09/15/92 . 4 33°43'35" 118°04'33" 4.0
Huntington Harbour, lower 80026.3 93 09/15/92 4 33°43'.36" 118°04'33" 4.0

Huntington Harbour, Middle 80027.1 94 09/15/92 4 33°43'15" 118°03'52" 7.0Huntington Harbour, Middle 80027.2 95 09/15/92 4 33°43'20" 118°03'51" 6.0
Huntington ~nrbour, Middle 80027.3 96 09/15/92 4 33°43' 19" 118°03'54" 6.0'

Huntington Harbaur, Upper 80028.1 97 09/15/92 4 ":n042 '46" 1111°03'38" 8:0
Huntington Harbour, Upper 80028.2 98 09/15/92 4 33°42'50" 118°03'39" 7.5
Huntington Harbour, Upper 80028.3 99 09/15/92 4 33°42'49" 118°03'42" 6.0

Anaheim Bay, 0 lsI. 80025.1 88 10/14/92 5 33°44'04" 118°05'05" 0.5Anaheim Bay, a lsI. 80025.2 89 10/14/92 5 33°44'04" 118°05'03" 0.5Anaheim Bay. a lsI. 80025.3 90 10/14/92 5 33°44'03" 118°05'03~ 0.5
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Pore Water Extraction

Pore water was obtained from refrigerated (4°C) sediment samples
using the whole core squeezing (WCS) method developed by Bender
et al. (1987). This method employed' mechanical force to squeeze
pore water from interstitial spaces. The squeezing technique was
a modification of the original Bender design, with some
adaptations made based on the work of Carr et al. (1989) and Carr
and Chapman (1991). This WCS method was developed for laboratory
or field use in conjunction with standard coring techniques.

The major features of the squeezer consisted of an aluminum
support framework, 10 cm i.d. acrylic core tubes with sampling
ports, a pressure regulated pneumatic ram with air supply valves,
and pH and oxygen electrodes placed in-line with sample effluent.
Trace metal contamination was avoided by ensuring that all sample
containers, filters and WCS surfaces in contact with the sample
were plastics (acrylic, PVC, and TFE) and cleaned with Micro, 10%
HC1, Type II Mi11i-Q' brand water and methanol.

One to two liters of homogenized sediment sample were placed in
the squeezer tube for pore water extractions. The tubes were
placed in the support framework and pressure was applied co the
top piston by adjusting the air supply to the pneumatic ram'. An
initial air pressure of ~ 20 psi was sufficient to maintain a
steady flow of sample effluent through the top piston, and at no
time during squeezing did air pressure exceed 200 psi.

A porous, pre-filter (PPE or TFE) was inserted in the top of the
piston and used to screen large (> 70 microns) sediment
particles. Further filtration was accomplished with disposable
TFE filters of 5 microns and 0.45 microns in-line with sample
effluent. To compensate for filter clogging and sediment
compaction during the course of squeezing, effluent flow was
maintained by fine adjustment of the pressure regulator on the
air supply to increase the air pressure to the ram.

Sample effluent of the required volume was collected In TFE
containers under refrigeration. Pore water was then subsampled
in the volumes and specific containers re~ired for archiving and
chemical or toxicological analysis. Samples to be analyzed for
trace metals were acidified to an approximate pH of 2-3 to
minimize oxidatic~ of :he metal and adsorption to sample
container walls. Other subsamples were either refrigerated or
frozen as required under normal holding time criteria for each
specific analysis.

Upon completion of a sediment squeezing run, all squeezer
surfaces in contact with sample were thoroughly cleaned to
minimize metal or organic cross-contamination between samples.
Blanks of Ty~e II Milli-Q' brand water were substituted for
sample and squeezed prior to and after the core tubes used for
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sample extractions. This sqUeezer blank 'was used as a quality, •
control step to test for possible contaminations. Pore water
samples were frozen until needed for testing.

Chemical Analyses

Trace Metals Analysis

Sediment samples were prepared for analysis by digesting with a
concentrated 4:1 nitric:perchloric acid mixture in a teflon
vessel. The sediment was then heated in the closed teflon vessel
in a vented oven at 130'C for 4 nours. Hydrofluoric acid was
added, and the sample returned to the oven to h~~t overnight.
The following morning, 20 ml of 2.5% boric acid was added to the
sample, which was then placed in the oven for an additional 8
hours. After the vessels were re~oved from the oven the, vessel
plus sample were weighed, and this solution was poured into a
preweighed polyethylene bottle.

Sediment digestates were then analyzed for Ag, AI, Cu, Cd, Cr,
Mn, Ni, Pb, Sb, Sn, and Zn by either Graphite Furnace Atomic
Absorption Spectroscopy (GFAAS) on a Perkin-Elmer Model 3030
Zeeman or by FAAS on a Perkin-Elmer Model 2280 depending on .
concentrat~on. Sediment samples analyzed for Cd must.be done by
GFAAS. Hg was an'alyzed by cold vapor using the perkin-Elmer' •
Model 2280 for botbsediment ,and tissues (Steph~nson et al.,
1994) .

To analyze sediment for Se and As, samples were first dry-ashed
with magnesium nitrate for 13 hours. They were then redissolved
in HCl and analyzed by Hydride Generation with a Varian model 45
Hydride generator (Stephenson et al., 1994).

Trace Organics Analyses

A 10 gram sample of sediment wa's extracted wi th methylene
chloride in a 250-ml arooer Boston round bottle on a modified rock
tumbler. Prior to rolling, sodium sulfate, copper, and the
extraction surrogates were added to the bottle. Sodium sulfate
was used to remove any water from the sediment, and copper was
added to remove sulfur.

Three extraction aliquots were collected and co~bined. The
extract was divided into two portions, one for chlorinated
hydrocarbon (CH) analysis and the other for aromatic hydrocarbons
(AB). The CH portion was eluted through a silica/alumina column,
separating the analytes into two fractions.

Fraction one (Fl) was eluted with 1 percent mE::thylene chloride in.
pentane containing> 90% of the p,p'-DDE and < 10% of the p,p'-
DDT. Fraction two (F2) was eluted with 100% methylene chloride.
The two fractions were concentrated to 500 ~l using a combination
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of Rotavap, tube heater, and nitrogen gas evaporation. The CH
fractions were then analyzed by gas chromatography utilizing an
Electron Capture Detector (GC/ECD).

The AR portion was filtered through Pyrex glass wool in a 2S-~

disposable pipet. The AH extract was concentrated to 500 ~l

using a combination of Rotavap, tube heater, and nitrogen gas
evaporation. Any remaining interfering biologicals were then
removed using size exclusion High Performance Liquid
Chromatography on a DB-Sms column and analyzed in the single ion
monitoring mode.

The concentrations of each DDT/DDD/DDE isomer were summed to
determine total DDT (Table 2-2). Total low molecular weight PARs
(LPARs) consisted of the sum of all 2- and 3-ring PARs for each
sample, with total high molecular weight PARs (HPAHs) reflecting
the sum of all 4- and 5-ring PARs (Figure 2-2) .

Table 2-2
DDT and Polynuclear Aromatic Hydrocarbon Analytes1

•

DDT and Metabolites

0; pi -DOD
p,p"DDD
o,P' -DOE
p,p' 'DDE
o,p'-DDT
p.p'-DDT

NOAA. 1989

Lo~ Molecular ~eight

Polyaromatic Hydrocarbons

biphenyl
naphthalene
1-methylnaphthalene
2-methylnaphthalene
2,6-dimethylnaphthalene

3-Ring

fluorene
phenanthrene
1-methylphenanthrene
anthracene
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High Molecular ~ei9ht
Polyaromatic Hydrocarbons

fluoranthene
pyrene
benz(a)anthracene

chrysene
benzo(a)pyrene
benzo(e)pyrene
perylene
dibenz(a,h)anthracene



Polychlorinated biphenyls (PCBs) are reported as the sum of the •
concentrations of PCBs at each level of chl6rination, with
eighteen distinct congeners quantified (NOAA, 1989).

Grain Size Determination

Sieve and hydrometer techniques were used to determine the
particle size of sediment. Samples were held in a freezer at
-20'C until immediately before sample splitting, at which time
the sand/silt ratio was estimated and an appropriate sample
weight calculated. The size of the subsample for analysis was
determined by .the sand/silt ratio of the sample. Subsamples were
placed in beakers and dried in ovens at less than SS'C until
completely dry (about 3 days), when they were weighed and
sediments dis-aggregated by mixing with water/dispersant
solution.

An elemental analyzer was used to determine the amount of total
organic carbon in sediments. Samples were first transferred to
vials and treated with 1N HCI to decompos'e all carbonate, and
then centrifuged for 10 minutes; the supernatant was then
decanted. Next. the vials containing samples were repeatedly
filled with deionized water, vortexed, and centrifuged until the
pH was between 6 and 7. The samples were then dried at less than
5S'C until completely dry (approximately 3 days).

A ball mill was used to homogenize the dried sediments, which
were then 'Neighed into a·luminurn sleeves (1-3 mg) to the nearest
1 l-lg. The total organic carbon of the sediments was analyzed
using a Control Equipment Corporation Model 240-XA Elemental
Analyzer.

Toxicity Testing

All toxicity tests were conducted at the CDFG's Marine Pollution
Studies Laboratory (MPSL) at Graniti Canyon,California.
Personnel from the Institute of Marine Sciences at Lono !1arine
Laboratory, University of California,Santa Cruz condu;ted 10 day.
amphipod (Rhepoxynius abronius) toxicity tests on bedded
sediment, and 48 hour abalone (Haliotis rufescens) larval
development tests on pore water samples.
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Pore water and bedded sediment samples were transported to MPSL
from the sample processing laboratory at Moss Landing in ice
chests at 4'C. Transport time was approximately one hour.

various sample water quality parameters were measured to
determine if they were within the acceptable range for toxicity
testing. The values for dissolved oxygen and salinity were
reported only for samples where these measurements were outside
the acceptable range of the test acceptability criteria. For
abalone tests, the acceptable range for oxygen was 4.91 - 8.19
mg/L at 15 ± 2'C, and for salinity was 34 ± 2%. For amphipod
tests, the acceptable range for oxygen was 5.09 - 8.49 mg/L at 15
± 2'C, and the acceptable range for salinity was 28 ± 3%.

The ammonia values reported from pore water tests are the higher
of the two (beginning or end) measurements from each sample. The
ammonia values reported from solid phase amphipod tests were
taken from overlying water at end of the test. The pH values
reported were measured at the same time as the reported ammonia
values. The un-ionized ammonia (NH 3 ) concentration was
calculated from the total ammonia and pH measurements using the
following formula (@15'C):

(total ammonia) x (3.5293 x 10) x 10(0.98209 x pH)+100 = NH) cone .

This formula was derived by fitting a curve and equation to
tabular data (APHA, 1985).

Sulfide concentrations were measured in archived pore water
samples using a sulfide ion specific electrode after completion
of the toxicity test. The archived samples were stored frozen,
and then thawed for the sulfide measurement.

For solid phase tests (Rhepoxynius), the laboratory control
consisted'of sediment from the site where the test amphipods were
collected (Yaquina Bay, Oregon). This "home" sediment 'is
considered optimal for Rhepoxynius survival, and results from
this control are used to verify the suitability of the test
organisms and laboratory techniques, as well as for the
statistical comparison with test sites. Nearly all of the test
sediments had finer grain size than did the home sediment
controls. The seawater controls for the pore water tests
(Haliotisl were comprised of relatively clean Granite Canyon
seawater, rather than pore water from uncontaminated local sites.

Red Abalone Larval Development Test

Samples were thawed the day of the test, and pH, temperature, and
dissolved oxygen were measured in all samples to verify that
water quality requirements were within the limits defined for the
test protoco~. Water ~Jality parameters were measured at the
beginning and end of the 48 hour development tests. Total
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ammonia concentrations were also measured 9,t this time.
salinity adjustment was necessary because all pore water
were within the specified limits for abalone tests (34 ±
the test start.

The red abalone, Haliotis rufescens, embryo/larval development
test (Anderson et al., 1990) was conducted on all pore water
samples. Adult male and female abalone were induced to spawn ,
separately using a dilute solution of ,hydrogen peroxide in sea
water. Fertilized eggs were distributed to the test containers
within 1 hour of fertilization. Test containers were
polyethylene-capped, pre-cleaned glass shell vials containing 10
ml of pore water. Each test container was inoculated with 100
embryos (10/ml). Pore water samples were diluted with 1 mic~on­
filtered Granite Canyon sea water to yield test concentrations of
100%, 50%, and 25% porewater. Each pore water sample
concentration from each sample was, laboratory replicated three
times.

positive control reference tests using zinc sulfate as the
reference toxicant were conducted concurrently with each pore
water test. A negative sea water control consisting of 1 rnicron­
filtered Granite Canyon sea water was compared to all pore water
samples, and to positive control reference tests.

•

Tests were conducted in five separate legs (b~tches) consisting ._
of approximately 25 samples in ,each leg, except for only 3
samples in leg 5. Afte~ the 48 hour exposure period, developing
larvae were fixed in 5% buffered formalin. All larvae in each
container were examined using an inverted light microscope at
100x to determine the proportion of veliger larvae with normal
shells (Anderson et al., 1990). Percent normal development was
calculated as:

(number of normal l~rvae + total number of larvae) x 100

Amphipod Bedded Sediment Tests

percent normal larvae,'

All'sediment samples,were processed according to procedures
,described in hSTM (1992a). Bedded sediment samples 'were held
refrigerated at 4'C, until needed for testing, with selid phase
amphipod tests initiated within 14 days of sample collection.
Water '.:ruality pc.rameters were measured at the beginning and end
of the amphipoc1 tests, and 'were also measured in the overlying
water as described above. Sulfide concentrations were also
measur~d in' archived frozen po:re water samples as described
above.

The amphipod test followed ASTI1 (1992b) procedures for
Rhepoxvnius abronius. All animals vvere obtainea from
Northwestern Aquatic Sciences in Yaquina Bay, Oregon. Animals
were separated into groups of approximately 100 and placed in •
polyethylene boxes containing'Yaquina Bay collection site
sediment, then shipped on ice via overnight courier. Upon
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arrival at Granite Canyon, the amphipods were salinity acclimated
slowly (2 ppt per day) to 28 ppt (T = lS'C). Once acclimated to
28 ppt, the animals were held for an additional 48 hours prior to
inoculation into the test containers.

Test containers were one liter borosilicate glass beakers
containing 2 cm of sediment and filled to the 700 ml line with 28
ppt sea water. Sediments were covered during addition of
overlying water to avoid disturbing the sediment. Sea water was
adjusted to the appropriate salinity using spring water or
distilled water. Test sediment and overlying water were allowed
to equilibrate for 24 hours, then 20 amphipods were placed in
each beaker along with 28 ppt sea water to fill test containers
to the one liter line. The test chambers were then gently
aerated and continuously illuminated.

Five laboratory replicates of each sample were tested for 10
days, and amphipod emergence was recorded daily. After 10 days,
the sediments were sieved through a 0.5 mm nytex screen to.
recover the test animals. The number of survivors was recorded
for each replicate.

Positive control reference tests using cadmium chloride as a
.reference toxicant were ~onducted concurrently with each sediment
test. For reference tests, amphipod survival was recorded in
three replicates of four cadmium concentrations after a 96 hour
water-only exposure. A negative sea water control was compared
to all cadmium positive control concentrarion results. In
addition, a negative sediment control consisting of Yaquina Bay
home sediment was compared with each sediment test. Tests were
conducted in five separate legs (batches) consisting of
approximately 25 samples in each leg.

Statistical Analyses of Toxicity Data

Toxicity data were analyzed two separate ways to describe both
the variability in site toxicity, and also the variability in
station toxicity (where stations are field replicates of sites)
Since the statistical design of this study is intended to test
the h}"pothesis that each mean site (or station) toxicity does not
significantly differ from mean control toxicity, a two-sample t­
test was considered a more appropriate analysis than a multiple
sample test such as .;nalysis of Variance.

For each set of analyses, an approximate t-test (Sokal and Rohl:,
1981) was used to determine statistically significant differences
between each site or station mean, and the appropriate laboratory
control mean. In this test, the number of degrees of freedom is
adjusted to account for unequal variances between the two groups
under comparison. This analysis was selected because
heterogenei ty of \"ariance was common in this data set I

particularly between field replicates within a site. Using this
analysis we were able to provide a more conservative computation
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of statistically significant differences ~etween each site or •
station mean, and the laboratory control mean.

Toxicity data are reported in terms of statistically significant
differences from controls. The sites are compared against
laboratory controls, rather than against field,sites. For
comparisons between sites and controls, the means of each of
three stations (i.e. field replicates) per site were used to
characterize within-site variability. For analyses between
stations and controls, the 5 lab replicates per field replicate
sample in the amphipod test (3 lab replicates in the abalone
test) were used to characterize within-station variability.

Rather than being true field replicates, control "field
replicates" were, simply additional splits from the same control
sample (home sediment for solid phase and seawater for the pore
water tests)': This may have resulted in lower variance among
control "field replicates", with a resulting increase in the
power of the statistical tests to differentiate between controi
and test sediments. In addition to considering the significance
of statistical comparisons with laboratory controls, the actual
mean survival (amphipods) or mean normal larval development
(abalone) for each site of concern should also be considered.

Statistical
0.01 (Le.,
and percent
transformed

significance was determined at both alpha = 0.05, and
with 95% and 99% confidence). All percent survival
normal development data were arcsin-squareroot .•-
prior to analysis. . .

Amphipod Analyses

For the amphipod toxicity data, individual t-tests were used to
compare data from each site (consisting of the mean for each of
the three field replicates) with'the laboratory control data
(consisting of the mean of each of three field replicates of a
home sediment control) specific to that leg,

In analyses of stations,' individual t-tests were used to compare
data from each station with the control from the same leg. The
control data. consisted of a single field replicate of home
sediment (se~ected as the home replicate producing median
survival cut Gfthe three replicates)

Abalone Analvses

Abalone data analyses were conducted at each .pore water dilution
(100%, 50%, 25%) in each leg. Individual t-tests compared data
from each site with the laboratory control data. To produce a
balanced comparison with the field replicated site dat3, the sea
water control for each leg was replicated three times (n=3
groups, consisting of 3 lab replicates each) .

20

•



•

•

•

In analyses of stations, individual t-tests again were used to
compare data from each station with the control from the same
leg. The control data consisted of one set of 3 laboratory
replicates of sea water (selected as the home replicate producing
median percent normal development out of the three replicates) .

Correlation Analyses

In order to determine the degree of correlation, if any, between
levels of pollutants in the.sediments and the response observed
in the amphipod and abalone bioassays, Spearman rank correlation
coefficients (Rho) were calculated using Statview 4.0 software.
Since the response of the control groups for each toxicity test
was both acceptable and consistent (see Tables 3-2 through 3-16),
the sediment toxicity test data were not normalized to control
results. Rho values, corrected for ties, were determined for
each toxicity test ~nd each pollutant or pollutant tlass.

The concentrations of each DDT/DOD/DOE isomer were summed to
determine total DOTs, and the concentrations of each PCB congener
were summed for total PCBs. Total low molecular weight PARs
(LPARs) consisted of the sum of all 2- and 3-ring PARs for each
sample, with total high molecular weight PARs (HPARs) reflecting
the sum of all 4- and 5-ring PARs. Selected organic compounds
were normalized to (divided by) the TOC content of the sediment
to determine if TOC content was associated with the toxicity
observed in the presence of pollutants.

3. RESULTS AND DISCUSSION

Interpretation of Pollutant Concentrations

The primary objectives of the State Water Board's Bay Protection
and Toxic Cleanup Program are to identify a method or methods to
evaluate sediment quality, locate contaminated sediments in the
State's enclosed bays and estuaries, and eventually to develop
strategies to clean up the most highly polluted areas (SWRCB,
1993). The program anticipates using chemical-specific
guidelines in order to both estimate the potential for biological
effects of measured sediment pollutant concentrations, and as an
aid to rank impacted sites. In this report chemical measurements
made at the various stations are compared to available screening
values. A brief discussion of the chemical-specific screening
values and their calculation is presented below.

Chemica~-Specific Screening values

There are three sediment evaluation approaches being evaluated
for use by the BPTCP. The sediment screening or guidance values
produced using the following methods are being considered: (1)
values developed by the National Oceanic and Atmospheric
Administration (Long and Morgan, 1990; Long et al., in press);
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(2) a recent modification of the NOAA method developed by the
Florida Coastal Management Program (MacDonald, et al.' 1993; ~
MacDonald, in press); and the Apparent Effects Threshold (AET)
developed jointly by the U.S EPA Region 10 and the Washington
Department of Ecology (U. S. EPA, 19.88).

These approaches use carefully screened available analytical
chemistry and toxicity testing data from a variety of sources to
correlate chemical concentrations with biological effects. Each
method derives chemical or chemical class specific concentrations
which were observed in association with measures of biological
effects. The NOAA and Florida methods also include effects on
benthic community structure in their analyses. Differences in
the screening levels produced by the Florida and NOAA approaches,
result from which data are used, and from the use of different
assumptions in analyzing the data.

The NOAA method produces what are referred to as Effects Range­
Low (ERL) and Effects Range-Median (ERM) values. The ERL
reflects the 10th percentile of the ranked studies in which
elevated levels of a chemical were associated with adverse
effects, and represents a level below which adverse effects are
not expected to occur. The ERM reflects the 50th percentile of
the ranked data and represents the level above which adverse
effec ts are expec ted to occur. Long et al. ,( in press)
established that effects generally occurred in 5 to 20 percent of
the studies at concentrations below the ERL values, while effects ~
occurred in 75 to 100 percent of the studies above the'ERM •
values.

Since a cause-and-effect relationship in the data is not requir~d

by this method, adverse biological effects could be attributed to
high or low levels of multiple chemicals in the same sediment
sample, or even to none of the pollutants present, Both fresh
and saltwater data were included together without being uniquely
identified or subject to selective sorting in the database used
by Long and Morgan (1990), whereas only data from studies
performed in saltwater were used by Long et al. (in press).
Studies not demonstrating adverse effects were excluded when
deriving the ERL and ERM values. .

The State of Florida (MacDonald, in press) modified the NOAA
method in several significant ways to derive a Threshold Effect
Level (TEL) and a Probable ~ffect Level (PEL). Only marine or
~stuarine data were included, with freshwater data excluded.
MacDonald (in press) constructed two databases, one for the "no ­
effect" data and one for ·the "effects" data, and added a fairly.
large amount of new data from the Southeastern United States,
much of which did not demonstrate adverse effects.

The PEL values were derived by taking the geometric mean of the
50th percentile of the effects database and the 85th percentile ~

of the no-~ffects database. The TEL values were derived by •
taking the geometric mean of the 15th percentile of the effects
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database and the 50th percentile of the no-effects database. The
inclusion of the no-effect data in the calculation of the TELs
and PELs by MacDonald (in press) yields values generally somewhat
more conservative than the ERL and ERM values of either Long and
Morgan (1990) or Long et al. (in press). Both methods also
provide for the estimation of chemical concentrations associated
with the important no-effect, possible effect, and probable
effect ranges of pollutants in sediments.

The Apparent Effects Threshold (AET) approach was evaluated by
the U.S. EPA Science Advisory Board (U.S EPA, 1989) for
establishing national Sediment Quality Criteria (SQC) , and also
by the BPTCP for use in California (SWRCB, 1990). This method
was designed to identify pollutant levels in sediments above
which adverse effects will always be seen. The review conducted
by the U. S. EPA's Science Advisory Board (U.S. EPA, 1989)
determined that the method was useful for detecting biological
effects, including interactive effects of pollutants or other
factors related to sediments. However, it was found to suffer
from a lack of independent validation, and an applicability
better suited to site-specific situations.

In addition to these considerations, the BPTCP (SWRCB~ 1990)
found that acceptable matched (synoptic) chemical and biological
testing data sets from California studies were limited in number,
with the number and distribution of stations, lack of reference
site identification, and the observed ranges of chemical
concentrations of particular concern. As more data become
available, particularly for California, it is likely that this
approach will be reconsidered.

For the purposes of this study the TELs and PELs of MacDonald (in
press) were used to evaluate the pollutant concentrations
analyzed in sediment samples relative to pollutant levels
generally associated with biological effects. The NOAA and
Florida values are listed in Table 3-1.

Chemical Concentration Compared to Sediment Screening Values

The analytical results for specific analytes and analyte classes
used in the BPTCP have been displayed in Figures 3-1 through 3-9;
these are compared with the State of Florida TEL and PEL levels
(MacDonald, in press). The concentrations above the TEL and
below the PEL represent the "possible effects" range.

\'Jhen the low molecular weight PAHs are considered separately
(Figure 3-1), only two sites had sediments with concentrations
above the PEL. Southwest Slip (site 40001) had two of three
stations ~ith concentrations above the PEL, and Consolidated Slip
(site 40006) had one of two stations above the PEL. High
molecular weight PAH concentrations above the PEL were measured
at four sites. Southwest Slip (site 40001) had three of three
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TABLE 3·1

Comparison of Sediment' Screening Level. Developed by
NOAA and the Stale of Florida

State of florida l NOAA •SUBSTANCE TEL PEL ERM1 ERL' ERM"'

Qraanjcs ui/ka

Total PCBs 21.55 188,79, 380 22.7 180

Acenaphthene 6.71 88.9 650 16 500

Acenaphlhylene 5.87 127.89 44 640

Anthracene 46.85 245 960 85.3 1100

Fluorene 21.17 144.35 640 19 540

2·melhyl naphthalene 20.21 201.28 670 70 670
Naphthalene 34.57 390.64 ' 2100 160 2100

Phenanthrene 86.68 543.53 1380 240 1500
Total LMW·PAHs 311.7 1442.0 552 3160

Benz(a)anthracene 74.83 692.53 1600 26\ 1600
Benzo(a)pyrene 88.81 763.22 2500 430 1600
Chrysene 107.71 845.98 2800 384 .2800
Dibcnzo(a.h)anlhracc ne 6.22 134.61 260 63.4 260
Fluoranlhene 112.82 1493.54 3600 600 5100
Pyrene 152.66 1397.60 2200 665 2600

Total HMW·PAHs 655.34 6676.14 1700 9600
Total PAils 1684.06 16770.54 35000 4022 44792

p.p··DDE 2.07 374.17 15 2.2 27
Total DDT 3.89 51.70 350 1.58 46.1

p.p'·DDT 1.19 4.77 •Lindane 0.32 0.99
Chlordane 2.26 4.79 0.5 6
Dieldrin 0.715 4.30 .0.02 8
Endrin 0.02 45
2·mcthylnaphlhalene 65 670

Metals mi/kll
Arsenic 7.24 41.6 '85 8.2 70.0
Antimony 2 2.5
Cadmium 0.676 4.21 9 1.2 9.6
Chromium 52.3 IGO.4 145 81.0 370.0

Copper 18.7 108.2 390 34.1) 270.0
Lead 30.24 112.18 110 46.7 21 R.
Mercury 0.130 0.696 IJ 0.15 0.71
l'ickcl 15.9 42.8 20.9 51.6 .
Silver 0.733 1.77 2.5 1.0 3.7
Zinc 124 271.0 280 150.0 410.

'Values are for bulk sedimenl expressed on a dry ""eighl basis

}McDonald, in press

~Long and Morgan. 1990

'Long el al .. in press
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FIGURE 3-1

Sum of Low Molecular Weight PAHs in Sediment
(llg/kg)
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stations, Consolidated Slip (site 40006) had one of two stations,
Long Beach Harbor Channel 2 (site 40007) had one of one station,
and Inner Fish Harbor (sit:e 40019) had two of three stations •
above the PEL (Figure 3-2) .

The sum of all PARs measured are shown in Figure 3-3. While
there were no sites with stations having concentrations above the
PEL, the inner harbor area from the Lower .Main Channel (40004) to
Long Beach Harbor Channel 2 (40007) had the greatest number of
stations with PAR levels in the possible effects range but belo~
the probable effects range. The PAR levels at the outer harbor
sites were generally below the TEL value, except for one station
at Outer Harbor POLA 10 (40033), which had high molecular weight
PARs in the possible effects range (i.e., above the TEL but below
the PEL) .

PCBs measured at or above the PEL were found·at two of two
stations at Consolidated Slip (40006) and one of three stations
at Inner Fish Harbor (40019). Sites with stations having PCBs
within the possible effects range were found in both the inner,
middle, and outer harbor areas, and also in both Huntington
Harbour and Anaheim Bay (Figure 3-4) .

DDE and DDT

All sites with stations having analytical data for DDE showed
concentrations greater than the TEL, with both stations at site .~.

40031 above the PEL (Figure 3-5). Total DDT concentrations
(Figure 3-6) were ab6ve the PEL at many stations. Total DDT was
below the TEL only at stations in Alamitos Bay-Marine Stadium·
(40021) and Alamitos Bay-Entrance (40022), with concentrations
above the TEL but below the PEL at stations at the Turning Basin
Pier (40003), Fish Harbor.Entrance (40015), East Basin Pier C
(40008), Southeast Basin (40012), Inner Queensway Bay (40013) /
Alamitos Bay Entrance (40022) / Anaheim Bay Outer (80024), and
Huntington Harbour Lower (80026).

Copper

The majority of sites had stations with copper concentrations
above either the TEL or the PEL (Figure 3-7). The inner harbor,
had the greatest number of sites with stations having copper
concentrations above the PEL, along with a single station at the
Outer Harbor-POLA 10 (40033.). in the outer harbor. Only one site
in the outer harbor, San Pedro Breakwater (40030), and one site
in Huntington Harbour, Huntington Harbour-Lower (80026) had
stations with copper concentrations below the TEL.

Zinc concentrations above the PEL were measured at two of two
stations at Consolidated Slip (40006), one of one station at Long •
Beach Harbor Channel 2 (40007) / and three of three stations at
Inner Fish Harbor (40019) in the Los Angeles and Long Beach
Harbors (Figure 3-8). The majority of stations had zinc
concentrations above the TEL but below the PEL.
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FIGURE 3-2

Sum of High Molecular Weight PAHs in Sediment
(pg/kg)
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FIGURE 3-3

Sum of PAH' .S In Sed'
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FIGURE 3-4

. Sedimentf PCBs InSum a (pg/kg)
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FIGURE 3-5
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FIGURE 3-6

Total DDT in Sediment
(pg/kg)
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FIGURE 3-7

Copper in Sedim t
(mg/kg) en
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Zinc in Sediment
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Nickel

Seven sites had stations with nickel concentrations above the
PEL, while only two sites, Turning Basin-Pier (40003) and
Huntington Harbour-Lower (80026), pad stations with nickel
concentrations below the TEL (Figu~e 3-9). The inner harbor
again had the greatest number of sites with stations having
nickel concentrations above the PEL. Outer Harbor-POLA 10
(40033) had one of one station with nickel concentrations above
the PEL.

·AmDhipod Toxicity TestinqResults

The results for both the laboratory controls (home sediment) and
the samples.collected and tested concurrently· on each sampling
leg for Los Angeles Harbor, .Long Beach Harbor, Huntington
Harbour, and Anaheim Bay are in Tables 3-2 through 3-6.

These tables show the mean proportion survival of amphipods at
each station and site, with significant mortality relative to
controls ·reported at both p < 0.05 and p < 0.01. The survival at
each station is also graphically displayed in Figure 3-10.

•

A total of 61 of the· 105· samples tested (58 .1 percent) were
significantly toxic relative to laboratory controls. Mean
amphipod survival ranged from 46.3 percent to 103.3 percent •
relative to controls·. Meanamphipod· survival was less than 80
percent of control survival in 27 of the 105 samples (27.7
percent). A mini.mum significant difference (MSD) of 80 percent
or greater relative to controls was determined for similar tests
performed with Ampelisca abditq (Gl~n B~ Thursby, SAlC, personal
communication) .

The inner harbor channel sites (Figure 3-10) from the Lower Main
Channel (40004) to Inner Harbor Channel 3 (40011), and the
adjacent sites, Southwest Slip (400D1) and West Basin-pier 143
(40002), had several stations with significant toxicity (p <
0.01). Sites at Long Beach Outer Harbor 18 (40018), Long Beach
Channel (40017) and Outer Harbor-POLA 10 (40033) also had
stations that showed significant toxicity (p < 0.01). Only one
Huntington Harbour site, Huntington Harbour-Middle (80027), and
one Alamitos Bay site, Alamitos Bay-Marine.Stadium (40021) had
stations with significant tbxicity {p < 0.01 level).

Amphipod survival was also low in samples from the Consolidated
Slip (40006), Fish Harbor (40019), and Southwest Slip (40001).
Consolidated Slip receives drainage from Dominguez Channel, a
historical repository of pesticide wastes, and is near several
petroleum-related companies and a small vessel marina.
C6nsolidated Slip (40006) wa~ the only sit~ with three of three

. stations having toxicity significant at p < 0.01. Fish Harbor is
the site of fish processing and has a small vessel marina and
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FIGURE 3-9

Nickel in Sediment
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TABLE 3-2
lA Harbor Amphipod Toxicity Test Results . Percent Survival - leg

(C~red to Home Sediment)

STATION SITE
Station Name Station NUTtler Mean Percent + Standard Statistical Mean Percent + Stendard Stlltistica\

Survival Deviation Significance Survival Devilltion Significance

leg Home Sediment 90X + 9.4 92.3% + 2.08
leg Home Sediment 93X 6.7
leg Home Sediment 94X 6.5

Southwest SI ip 62% + 10.3 *'
Southwest Sl ip 40001.1 65.0X + 28.9 *
Southwest Sl ip 40001.2 51.0X + 17.8 *
Southwest Sl ip 40001.3 71.0% + 13.4 **

"'est Basin, Pier 143 76X + 2.0 **
"'est Basin, Pier 143 40002.1 75.0% + 13.9 *
"'est Basin, Pier 143 40002.2 78.0X + 13.0 ns
"'est Basin, Pier 143 40002.3 74.0% + 10.8 **

Turning Basin, Pier 151 69X + 10.1 *
Turning Basin, Pier 151 40003.1 6J, .OX + 16:4 **
Turning Basin, Pier 151 40003.2 63.0% + 29.9 ns
Turning Basin, Pier 151 ,40003.3 81. OX + 9.6 *

lower Main Channel 80X + 1.5 **
lOller Main Channel 40004.1 78.0% + 6.7 *
lOller Main Channel 40004.2 80.0X + 7.9 *'
lOller Main Channel 40004.3 81. OX + 9.6 *

East Basin, Turning Basin 75X + 3.2 **
East Basin, Turning Basin 40005.1 74.0X + 11.9 **
East Basin,Turning Basin 40005.2 73.01 + 7.6 **
East Basin,Turning Basin 40005.3 79.0X + 15.6 *

ns
*
**
na

not significant
significant at 5X level
significant at lX level
not ana Iyzed

•
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TABLE 3-2

LA Harbor Amphipod Toxicity Test Results - Percent Survival - Leg 1
(Coopared to Home Sediment)

STATION SITE
Station Name Station N~r Mean Percent • Standard Statistical Mean Percent • Standard Statistical

Survival Deviation Significance Survival Deviation Significance

Leg Home Sediment 90% • 9.4 92.3% + 2.08
Leg Home Sediment 93X 6.7
Leg Home Sediment 94% 6.5

Consolidated Slip 61% + 4.9 **
Consol idated Slip 40006.1 58.0% • 17.2 **
Consolidated Slip 40006.2 59.0% • 16.4 **
Con~olidated Slip 40006.3 67.0% • 11.5 ** .

San Pedro Bay. POLA 19 88% • 4.4 os
San Pedro Bay. POLA 19 40032.1 86.0% • 4.2 ns
San Pedro Bay. POLA 19 40032.2 85.0% • 9.4 ns
San Pedro BilY, POLA 19 40032.3 93.0X .. 2.7 ns

Outer Harbor, POLA 10 69% • 3.2 **
Outer Harbor. POLA 10 40033.1 71.0% • 20.4 *
Outer Harbor, POLA 10 40033.2 70.0% • 21.8 *
Outer Harbor, POLA 10 40033.3 65.0% • 17.3 **

ns
*
**

not significant
significant at 5% level
significant at 1% level
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TABLE 3-3
LA Harbor Amphipod To~icity Test Results· Percent Survival . Leg 2

(COIIllCl red to Home Sediment)

STATION SITE
Station Name Station N~r Mean Percent + Standard Statistical Mean Percent + Standard Statistical

Survival Deviation Significance Survival Deviation Significance

Leg 2 Home Sediment 94X + 6.5 93.7"X +. 1.5
Leg 2 Home Sediment 92X 2.7
Leg 2 Home Sediment 95X 5.0

East Basin'Pier C 78X + 2.0 **East Basin Pier C 40008.1 80.0X + 16.2 *
East Basin Pier C 40008.2 78.0X + 11.5 *
East Basin Pier C 40008.3 76.0% + 8.9 **
lJest Basin Entrance 85X + 3.8 *lJest Basin Entrance 40009.1 88.0% + 5.7 ns
lJest Basin Entrance 40009.2 81.0% + 2.2 *
lJest Basin Entrance 40009.3 87.0% + 5.7 ns

Off Cabrillo Beach 90X + 2.1 *Off Cabrillo Beach 40010.1 92.0X + 7.6 ns
Off Cabrillo Beach 40010.2 88.0X + 9.1 ns
Off Cabrillo Beach 40010.3 91.0% + 9.6 ns

Southeast Basin 751 + 4.9 **'
Southeast Basin 4M12.1 77.0% + 14.0 ns
Southeast Basin 40012.2 78.0% + 13.5 *
Southeast Basin 40012.3 69.0X + 16.4 *
Fish Harbor Entrance 86X + 5.3 *Fish Harbor Entrance· 40015.1 83.0X + 5.0 *
Fish Harbor Entrance 40015.2 83.0% + 7.6 *
Fish Harbor Entrance 40015.3 92.0X + 7.6 ns

Terminal Island STP + 8.0 *Terminal Island STP 40016.1 72.0X + 5.7 **
Terminal Island STP 40016.2 88.0X + 8.4 ns
Terminal Island STP 40016.3 .80.0X + 12.7 *

ns = not significant
* significant at 5X level
** = significant at 1X level

•
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TABLE 3-3

LA Harbor Amphipod Toxicity Test Resul ts Percent Survival . Leg 2
(c~red to Home Sediment)

STATION SITE
Station Name Station NlJTber Mean Percent .. Standard Statistical Mean Percent .. Standard Statistical

Survival Deviation Significance Survival Deviation Significanc.e

leg 2 Home Sediment 94% • 6.5 93.7'X • 1.5
leg 2 Home Sediment 92% 2.7
leg 2 Home Sediment 95% 5.0

Inner Fish Harbor 70X + 14.7 •
Inner Fish Harbor 40019.1 83.0% .- 18.9 ns
Inner Fish Harbor 40019.2 73.0% .. 4.5 ••
Inner Fish Harbor 40019.3 54.0% .- 21.0 ••

San Pedro Breakwater 93% + 2.6 ns
San Pedro Breakwater 40030.1 90.0% .- 3.5 ns
San Pedro Breakwater 40030.2 94.0% .. 6.5 ns
San Pedro Breakwater 40030.3 95.0% .. 6.1 ns

San Pedro Bay. POlA 19 91X .- 4.6 ns
San Pedro Bay. POlA 19 40032.1 94.0% 5.5 ns
San Pedro Bay. POL A 19 40032.2 94.0% .- 5.5 ns
San Pedro Bay. POlA 19 40032.3 86.0% • 15.2 ns

ns not significant
significant at 5% level

•• significant at 1% level
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TABLE 3-4
lA Harbor Al11Jhipod TOKicity Test Results· Percent" Survival leg 3

(CDq)Bred to Home Sediment)

STATION SITE·
Station Name Station Nlmt>er Mean Percent + Standard Statistical Mean Percent + Standard Statistical

Survival Deviation Significance Survival Deviation Significance

leg 3 Home Sediment 94% + 6.5 93.0X + 1.7
leg 3 Home Sediment 91X 5.5
leg 3 Home Sediment 94% 6.5

Elkhorn Slough, Seal Point REF 76X + 2.1 **Elkhorn Slough, Seal Point REF 30035.1 78.0X + 2.7 •
Elkhorn Slough, Seal Point REF 30035.2 75.0X + 9.4 ••
Elkhorn Slough, Seal Point REF 30035.3 74.0X + 10.2 ••
l.B. Harbor Channel 2 83% + 5.0 •
l.B. Harbor Channel 2 40007.1 82.0X + 10.4 ns
l.B. Harbor Channel 2 40007.2 88.0X + 11.5 ns
l.B. Harbor Channel 2 40007.3 78.0X + 14.4 ns

Inner Harbor Channel 3" 84% + 1.5 ••
Inner Harbor Channel 3 40011.1 85.0% + 6.9 ns
Inner Harbor Channel 3 40011.2 84.0% + 5.3 ns
Inner Harbor Channel 3 40011.3 82.0X + 2.5 •
Inner QueenswayBay 83X + 1.5 **Inner'Queensway Bay 40013. f 83.0X + 13.0 ns
Inner Queensway Bay 40013.2 84.0X + 6.5 ns
Inner Queensway Bay 40013.3 81.0X + 10.8 ns

OUter Queensway Bay 74X + 8.7 ••
Outer Queensway Bay 40014.1 78.0X + 10.4 •
OUter Queensway Bay 40014.2 80.0X + 14.6 ns
OUter Queensway Bay 40014.3 64.0% + 36.3 •
long Beach Channel 82X + 6.0 •
long Beach Channel 40017.1 76.0X + 11.4 ••
long Beach Channel 40017.2 82.0X + 9.7 •
long Beach Channel 40017.3 88.0% + 8.4 ns

ns - not significant
• significant at 5% level
•• significant at 1% level
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TABLE 3-4

LA Harbor Amphipod Toxicity Test Results - Percent Survival - leg 3
(C~ared to Home Sediment)

STATION SITE
Station Name Station N~r Mean Percent .. Standard Statistical Mean Percent .. Standard Statistical

Survival Deviation Significance Survival Deviation Significance

Leg 3 Home Sediment 94% .. 6.5 93.0% .. 1.7
Leg 3 Home Sediment 91% 5.5
Leg 3 Home Sediment 94% 6.5

Long Beach Outer Hbr 18 80% .. 13.0 ns
Long Beach OUter Hbr 18 40018.1 67.0% .. 14.4 **
Long Beach Outer Hbr 18 40018.2 79.0% .. 11.4 *
Long Beach Outer Hbr 18 40018.3 93.0% .. 4.5 ns

Long Beach Outer Hbr 20 40020_ 1 83.0% .. 7.6 ns
Long Beach OUter Hbr 20 40020.2 92.0% .. 11.0 ns
Long Beach Outer Hbr 20 40020.3 84.0% .. 9.6 ns

Palos Verdes(Swartz 6) 92% .. 5.1 ns
Palos Verdes(Swartz 6) 40031.1 86.0% .. 7.4 ns
Palos Verdes(Swartz 6) 40031.2 93.0% .. 7.6 ns
Palos Verdes(Swartz 6) 40031.3 96.0% .. 2.2 ns

ns
*

not significant
significant at 5% level
significant at 1% level
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TABLE 3-5
LA Harbor Amphipod TOKicity Test Results' Percent Survival . Leg 4

(C~red to Home Sediment)

STATION SITEStation Name Station NlIlber Mean Percent + Standard Statistical Mean Percent + Stsndard Statistical
Survival Deviation Significance Survival Deviation Significance

Leg 4 Home Sediment 95X + 7.1 95.0X + 0.0Leg 4 Home Sediment 95X 6.1
Leg 4 Home S"ediment 95X 7.1

Elkhorn Slough, Seal Bend REF 76X +" 13.5 ••Elkhorn Slough, Seal Bend REF 30036.1 82.0X + 7.6 *Elkhorn Slough, Seal Bend REF 30036.2 67.0X + 18.2 *Elkhorn Slough, Seal Bend REF 30036.3 79.0X + 9.6 *
Off Cabrillo Beach 87'X + 2.9 •Off Cabrillo Beach 40010.1 89.0X + 14.3 nsOff Cabrillo Beach 40010.2 89.0X + 5.5 nsOff Cabrillo Beach 40010.3 84.0% + 5.5 ns

Alamitos Bay, Marine Stadiun 74X + 3.1 .*Alamitos Bay, Marine Stadiun 40021.1 75.0X + 11.7 **Alamitos Bay, Marine·Stadiun 40021.2 77.0X + 16.0 *Alamitos Bay, Marine Stadiun 40021.3 71.0X + 12.9 **
Alamitos Bay, Entrance ·88X + 6.4 nsAtamitosBay, Entrance . 40022.1 92.0% + 2.7 ns
Alamitos Bay, Entrance 40022.2 92.0X + 7.6 ns
Alamitos Bay, Entrance 40022.3 81. OX + 7.4 *
Alamitos Bay, long Beach Mar na 84X + 6.4 •Alamitos Bay, long Beach Mar na 40023.1 81.0X + 18.2 *Alamitos Bay. long Beach Mar na 40023.2 79.0'r. + 12.9 *Alamitos Bay, long Beach Marina 40023.3 91. OX + 10.2 *
Anaheim Bay. OUter 84X + 2.5 .*Anaheim Bay, OUter 80024.1 87.0X + 4.5 *Anaheim Bay. OUter 80024.2 84.0X + 8.2 *Anaheim Bay, Outer 80024.3 82.0X + 14.4 ns

ns
**.

not significant
significant at 5X level
significant at lX level

•
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TABLE 3-5

LA Harbor Amphipod Toxicity Test Results - Percent Survival - leg 4
(C~red to Home Sediment)

•
Station Name Station Nunber

STAT ION
Mean Percent +. Standard

Survival Deviation
Stat ist ical
Significance

SITE
Mean Percent +. Standard

Survival Deviation
Statistical
Significance

80026.1 86.0% +. 8.2 *
80026.2 92.0% +. 5.7 ns
80026.3 82.0% +. 7.6 *

80027.1 64.0% +. 9.6 **
80027.2 67.0% +. 13.0 *
80027.3 44.0% +. 23.8 *

80028.1 73.0% +. 13.0 *
80028.2 73.0% +. 16.0 *
80028.3 52.0% +. 14.4 *

leg 4 Home Sediment
leg 4 Home Sediment
leg 4 Home Sediment

Huntington Harbour, lower
Huntington Harbour, lower
Huntington Harbour, lower
Huntington Harbour, lower

Huntington Harbour, Middle
Huntington Harbour, Middle
Huntington Harbour, Middle

Huntington Harbour, Upper
Huntington Harbour, Upper
Huntington Harbou·r. Upper

+. 7.1
6.1
7.1

95.0% +.

+.

0.0

5.0 ns

ns
*
**

not significant
significant at 5% level
significant at 1% level
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TABLE 3-6
LA Harbor Amphipod Toxicity Test Results - Percent Survival - Leg 5

(C~red to Home Sediment)

Station Name Station NlII'ber
STATION

Mean Percent + Standard
Survival Deviation

Statistical
Significance

SITE
Mean Percent + Standard

Survival Deviation
Statistical
Significance

Leg 5 Home sediment
Leg 5 Home Sediment
Leg 5 Home Sediment

Anaheim Bay. Oil lsI.
Anaheim Bay. Oil lsI.
Anaheim Bay. Oil lsI.
Anaheim Bay. Oil lsI.

80025.1
80025.2
80025.3

98%
90X
93%

65.0%
80.0%
75.0%

+

+
+
+

2.7
6.1
5.7

11.2
10.0
10.0

......

93.n:

73%

+

+

4.0

11.6 ••

ns.....
not significant
significant at 5% level
significant at 1% level

• '

44

• •



• •
FIGURE 3-10

Amphipod Stations VS. Controls
Statistical Significance of Toxicity Test Results
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boat yard. Southwest Slip has a petroleum off-loading facility, ~
shipping docks and a site formerly used as a large shipyard which
is no longer in operation, and also receives drainage from storm
drains in the area. '

The, stations at sites 40032 and 40010 were sampled on two
separate legs. The results of testing bo~h sets of samples were
in agreement with each other, with no significant toxicity
observed in either set of samples.

Overall, significant toxicity was found in samples from the Los
'Angeles Harbor, Long Beach Harbor, the mouth of the Los Angeles
River, and Huntington Harbour (Figure 3-10). Toxicity diminished
into lower San Pedro Bay (off Seal Beach) and offshore beyond the
San' Pedro breakwater.

Abalone Larvae Development Testing Results

The results using the abalone larvae are shown for each station
in'Tables 3-7 through 3-11. Data from negative laboratory
controls (Granite Canyon seawater) are grouped with the samples
for each of the five sampling legs: Site results are in Tables
3-12 through 3-16. The results for each of the pore water
dilutions for each station grouped by site are also displayed in
Figures 3-11 through 3-13.

At the 100 percent pDrewater concentration, the results show 62
percent of the sites (mean value of the stations in a site) had a
response significant at p < 0.01, with 15 percent of the sites
showing a response significant at p <' 0.05 (Figure 3-11). All
sites had one or more stations with a response significant at
either the 95 percent and 99 percent confidence levels. At
66 percent of the sites all stations had a response significant
at p < 0.01.

Using 50 percent pore water (Figure 3-12), 25 percent of the
sites had a response significant at p < 0.01, with 12 percent of
the sites having a significant response at p < 0.05. All
stati6ns at all sites in Alamitos Bay and Huntington Harbour had
a response significant at p < 0.01, as did all stations at West
Basin-Pier 143 (40002), and off Cabrillo Beach (40010). Sites
having stations without a significant response at either
confidence level include Turning Basin-Pier (40003), Lower Main
Channel (40004), West Basin Entrance (40009), off Cabrillo Beach
(40010) I Fish Harbor Entrance (40015) I Terminal IslandSTP
(40016), and Anaheim Bay-Outer (80024). Of interest is the site
off Cabrillo Beach (40010), which was sampled on two separate
legs and had exactly opposite results for each sampling. For
unknown reasons one sampling produced no significant response at
any of the three stations, while the second sampling produced a
response significant at p < 0.01 at all three stations at the
site.
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TABLE 3-7

lA Harbor Percent Normal Abalone Shell Development for Three Concentrations of Pore Vater - leg 1
(Compared to Control \later)

100% PORE \lATER SOX PORE \lATER 25X PORE VATER
- -STATION - - - - - - STATION . - - - . - - - . - STATION . ---

Station Name Station Mean Percent • Standard Signif- Mean Percent • Standard Signif- Mean Perceot • Standard Signif·
Nurt>er Normal Dev. Deviation icance Normal Dev. Deviation i canee NOl"1llll1 Dev. Deviation icanee

leg Control \later 97.8 97.8 97.8
leg Control \later 90.6 90.6 90.6
leg Control \later 94.3 94~3 94.3

Monterey Bay-REF 30034.1 0.0% • 0.0 -- 0.4X • 0.7 -- 66.8X + 25.6 ns
Monterey Bay-REF 30034.2 0.0% • 0.0 -- O.OX + 0.0

--
66.8X + 36.7 ns

Monterey Bay-REF 30034.3 0.0% + 0.0 -- 0.0% • 0.0 -- 65.0X + 25.7 ns

Southwest SI ip 40001.1 72.3% • 15.9 92.5X + 2.9 ns 92.8X + 3.9 ns
Southwest Sl ip 40001.2 81.4% + 7.9 86.6% + 8.4 ns 72.8X + 18.9 ns
Southwest Sl ip 40001.3 0.7'X • 0.6 .- 40.7'X • 24.2 - 76.5% + 7.9 .-
\lest Basin, Pier 143 40002.1 0.0% • 0.0 .- 1.4% + 1.2 .. 87.7X + 1.8 . ns
\lest Basin, Pier 143 40002.2 0.0% + 0.0 .- 0.0% + 0.0 -- 28.9X + 27.6 ns
\lest Basin, Pier 143 40002.3 0.0% • 0.0 .. 0.0% • 0.0 -- 65.2X + 23.0 •
Turning Basin, Pier 151 40003.1 O.OX + 0.0 .- 63.2% + 24.1 ns 88.3% + 8.8 ns
Turning Basin, Pier 151 40003.2 1. 5% • 2.6

--
97.9X + 1.4 ns 95.8X + 2.0 ns

Turning Basin, Pier 151 40003.3 23.3% + 38.7 - 93.4% + 5.2 ns 92.21. + 6.3 ns

lower Main Channel 40004.1 26.2X • 33.5 - 93.3X + 0.7 ns 93.7X + 1.2 ns
lower Main Channel 40004.2 69.1X • 29.8 ns 94.6X • 0.9 ns 95.21. + 3.1 ns
lower Main Channel 40004.3 78.7X . + 28.2 ns 91. 3% + 2.9 ns 96.9X + 1.2 ns

East Basin,Turn Basin 40005.1 O.OX + 0.0 -- 41.9X + 42.1 ns 97.5% + 2.7 ns
East Basin,Turn Basin 40005.2 0.7'X • 1.3

--
88.6% + 4.6 ns 94.OX + 3.7 ns

East Basin, Turn Basin 40005.3 0.0r. • 0.0
--

54.0X + 9.4 -- n.9X + 10.4 ns

Consolidated 51 ip 40006.1 O.OX • 0.0 -- 90.3X + 4.5 ns 92.9X + 3.1 ns
Consol idated Sl ip 40006.2 0.0% + 0.0 -- O.OX + 0.0 -. 0.4% + 0.7 ••
Consol idated 5l ip 40006.3 O.OX • 0.0 -- 0.7X + 1.2

--
44.8X + 38.0 ns

ns_. not significant
significant at 5X level
significant at 1% level
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Stat ion lIame Stat ion
Nlfilber

Leg 1 Control Water
Leg'1 Control Water
Leg 1 Control Water

San Pedro Bay, POLl' 19 40032.1
San Pedro Bay, POLl' 19 40032.2
San Pedro Bay, POLl' 19 40032.3

OUter Harbor, POLA 10 40033.1
OUter Harbor, POLA 10 40033.2
OUter Harbor, POLA 10 40033.3 .

ns - not significant·
• significant at 5X level
** significant at 1X level

TABLE 3-7
LA Harbor Percent lIonnal Abalone Shell Development for Thre~ Concentrations of Por~ Wat~r - Leg 1

(Compared to Control Water)

100% Pore water SOX PORE WATER 251 PORE WATER
- -STAT 1011 . - . STATION .' - - . - . - - . STATION - .

Mean Percent . Standard Signi f· Mean Percent + Standard Signif- M~en Perc~t + Standard Signif-
'Normal Dev. Deviation icance' Normal Dev. Deviation icance N0nn81 Dev. Deviation icance

97.8 97.8 97.8
90.6 90.6 90.6
94.3 94.3 94.3

65.n + . 23.9 ns 89.'n + 4.5 ns 97.9% + 2.7 ns
30.n + 53.1 ns . 19.9% + 34.5 * 83.8% + 8.2 *

0.0% + 0.0 ** 15.0% + 7.8 ** 91.61 + 5.0 ns

o.n + 1.3 ** O.OX + 0.0 ** 25.51 + 20.9 *
8.8% + 10.2 ** 86.5X + 10.8 ns 96.9% + 2.9 ns
3.3% + 5.7 ** . 93.6% + 5.6 ns 90.6X + 5.1 ns

•
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TABLE 3·8

LA Harbor Percent NormaL Abalone SneL\ DeveLopment for Three Concent rat ions of Pore Water . Leg 2
(Compared to Control IJater>

100% PORE IJATER 50% PORE IJATER 25X PORE WATER
- - -STATION - . . STATION - . - - . - - - - STATION - . -

Station Narne Station Mean Percent oj. Standard Signif· Mean Percent oj. Standard S;gnif- Mean Percent oj. Standard Signif-
Ntm:>er Normal Dev. Devi at ion icance Normal Dev. Deviation icance NormaL Dev. Deviation icance

Leg 2 Control IJater 93.8 93.8 93.8
Leg 2 Control IJater 97.2 97.2 97.2
Leg 2 Control IJater 98.2 98.2 98.2

East Basin Pier C 40008.1 93.1X oj. 1.3 ns 0.3X oj. 0.5 ** 94.n ... 3.1 ns
East Basin Pier C 40008.2 2.8X oj. 2.5 ** 95.2X ... 2.8 ns 97.6% ... 0.7 ns
EAst Rasin Pier C 40008.3 O.OX oj. 0.0 93.2X oj. 3.7 ns 92.8% ... 3.0 ns

IJest Basin Entrance 40009.1 1. 1'); oj. 1.1 95.3% ... 1.6 ns 95.2% oj. 1.1 ns
West Basin Entrance 40009.2 O.OX oj. 0.0 ** 95.7X ... 2.5 ns 94.9% ... 1.9 !'S
West Basin Entrance 40009.3 O.OX oj. 0.0 *. 96.8X ... 0.6 ns 94.n ... 3.0 ns

Off Cabr; 110 Beach 40010.1 92.7X oj. 3.4 ** 96.4X oj. 1.2 ns 96.9% ... 2.2 ns
off CabriLlo Beach 40010.2 93.8% ... 1.8 ** 96.7X ... 2.9 ns 96.1% ... 1.5 ns
off Cabri Llo Beach 40010.3 95.6% oj. 2.4 ns 93.0% ... 0.7 ns 92.4X ... 8.2 ns

Southeast Basin 40012.1 23.5% ... 37.4 • 94.2X ... 4.6 ns 95.8% ... 2.6 ns
Southeast Basin 40012.2 94.3X oj. 2.2 ns 96.8% ... 0.6 ns 97.5X ... 0.8 ns
Southeast Basin 40012.3 7.5X ... 12.2 •• 62.5X oj. 50.4 *. 93.n ... 1.2 ns

Fish Harbor Entrance 40015.1 51.3X oj. 24.0 * 97.9% ... 2.2 ns 95.n ... 1.5 ns
Fish Harbor Entrance 40015.2 34.9X oj. 21.3 * 95.9X ... 0.3 ns 98.2X ... 1.0 ns
Fish Harbor Entrance 40015.3 9.8X ... 9.5 .* 95.8X ... 0.8 ns 97.n ... 1.4 ns

Terminal IsLand STP 40016.1 91.6X ... 2.5 • 97.7X ... 1.4 ns 97.1X ... 1.7 ns
Terminal Island STP 40016;2 7".2X ... 27.1 ns 96.9X ... 0.9 ns 96.5X ... 1.5 ns
Terminal Island STP 40016.3 94.5% oj. 1.4 ns 96.6% ... 0.5 ns 95.8X ... 2.7 ns

Inner Fish Harbor 40019.1 O.OX oj. 0.0 •• O.OX ... 0.0 •• O.OX ... 0.0 ••
Inner Fish Harbor 40019.2 88.6% ... 6.1 •• 95.8X ... 1.6 ns 95.8X ... 0.5 ns
Inner fish . Harbor 40019.3 O.OX ... 0.0 .. O.OX ... 0.0 *. 93.0X ... 3.2 ns

San Pedro Breakwater 40030.1 O.OX oj. 0.0 .. O.OX ... 0.0 *. 35.5% ... 6.5 .*

ns -.not signifiCAnt
• significant at 5X level
*. significant at lX level

}
I
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TABLE 3-8
LA. Harbor Percent Normal Abalone Shell Development for Three Concentrations of Pore Water· Leg 2

(Compared to Control ~ater)

100X PORE ~ATER SOX PORE ~ATER 251 PORE WATER
- . -STATION - - - - - - - . STATION - - - - - - - - ... - - .STATION - . -

Stat ion Name Station Mean Percent • Standard Signif- Mean Percent • Standard Signif- Mean Percent • Standard Signif-
N~r Normal De.... Deviation icance Normal Dev. Deviation icance MOMllBI Dev. Deviation icance

Leg 2 Control Water 93.6 93.8 93.8
Leg 2 Control Water 97.2 97.2 97.2
leg 2 Control ~ater 98.2 98.2 96.2

San Pedro Breakwater 40030.2 O.OX • 0.0 .... 48.5% • 14.0 .... 90.01 + 5.6 ns
San Pedro Breakwater 40030.3 O.OX .' 0.0 ... 59.5X • 25.3 .. 94.n • 1.3 ns

San Pedro Bay. POLA 19 40032.1 0.0% + 0.0 .... 11.0X • 17.2 ... 90.1% • 8.1 ns
San Pedro Bay. POLA 19 40032.2 O.OX + 0.0 ... 16.3% • 23.8 .. 9.61 . • 5.6 ....
San Pedro Bay. POlA 19 40032.3 O.OX + 0.0 .... O.OX • 0.0 .... 60.6% • 31.7 ns

ns - not significant
.. significant at 5X level
.... significant·at 1% level

•
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TABLE 3-9

LA Harbor Percent Normal Abalone Shell Development for Three Concentrations of Pore Water - Leg 3
(Compared to Control Water)

100% PORE WATER 50% PORE WATER 25% PORE WATER
-STAT ION - STATION - - - - - - - - STATION - -

Stat ion NAme StAtion Mean Percent • Standard Signi f- Mean Percent • Standard Signif- Mean Percent • Standard Signi f-
NUJi:>cr Normal Dev. Deviation iClInce Normal Dev. Deviation icance Normal Dev. Devilltion icanee

Leg 3 Control Water 90.9 90.9 90.9
Leg 3 Control Wilter 93.3 93.3 93.3
Leg 3 Control Water 89.6 89.6 89.6

Elkhorn Slough, Seal Pt. 30035.1 5.1% + 5.0 •• 80.9% + 1.5 •• 89.31 .. 4.3 ns
Elkhorn Slough,Seal Pt. 30035.2 0.0% + 0.0 0.0% + 0.0 •• 17.1% • 5.8 ••
Elkhorn Slough,Seal Pt. 30035.3 O.OX 0.0 •• 80.9% + 5.8 • 87.31 • 3.6 ns

L.B. Hbr Channel 2 40007.1 0.0% + 0.0 •• 91.6% + 4.1 ns 90.7X • 2.6 ns
I. B. Hbr Channel 2 40007.2 0.0% 0.0 0.4% + 0.7 .. 36.6% + 20.5 •
L. B. Hbr Channel 2 40007.3 0.0% 0.0 •• 0.4% + 0.6 •• 88.21 • 5.1 ns

Inner Harbor Channel 3 40011.1 0.0% + 0.0 .. 75.1% • 12.0 ns 90.0% • 1.7 ns
·Inner Harbor Channel 3 40011.2 0.0% + 0.0 .. 0.0% • 0.0 .. 87.6% • 3.6 ns
Inner Harbor Channel 3 40011.3 0.0% + 0.0 •• 0,0% + 0.0 .. 62.2% + 30.6 ns

Inner Oueensway Bay 40013.1 0.0% + 0.0 .. 89.4% + 0_8 ns 90.81 + 1.5 ns
Inner Oueensway Bay 40013.2 0.0% • 0.0 87.1% + 2.1 88.41 + 1.2 ns
Inner Oueensway Bay 40013.3 5.5% + 7.7 •• 90.0% + 3.2 ns 92.2% + 2.8 ns

Outer Oueensway Bay 40014.1 0.0% • 0.0 •• 92.5% + 5.2 ns 86.91 + 1.4 •
Outer Oueensway Bay 40014.2 0.0% + 0.0 .. 0.0% + 0.0 •• 90.81 + 4.0 ns
Outer Oueensway Bay 40014.3 0.0% + 0.0 •• 90.4% • 5.1 ns 89.21 • 3.8 ns

Long Beach Channel 40017.1 0.0% • 0.0 •• 72.2% • 8.6 93.71 • 0.3 ns
Long Beach Channel 40017.2 20.6% • 8.9 .. 86.8% • 7.6 ns 91.61 • 2.0 ns
Long Bpach Channel 40017.3 50.7% • 7.5 .. 90.2% 1.4 ns 91.71 • 2.1 ns

L.B. Outer Hbr. lB 4001B.l 0.0% • 0.0 •• 86.9% • 10.4 ns 90.01 • 5.3 ns
L.R. Outer Hbr. 18 40018.2 0.0% • 0.0 •• 1. 1% • 1.9 •• 94.21 • 1.8 ns
L.B. Outcr Hbr. 18 40018.3 92.3% • 4.4 ns 91.4% • 2.5 ns 93.31 • 2.3 ns
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TABLE 3-9
LA Harbor Percent Normal Abalone Shell Development for Three Concentrations of Pore Water - Leg 3

(Compared to Control Water)

10!JX PORE YATER SOX PORE WATER 25% PORE WATER
- - -STATION - - - STATION - ... - .. - - - STATION - - - -

Station Name Station Mean Percent + Standard Signif- Mean Percent + Standard Signif- Melin Percent + Standard Signif-
Nl1lber Normal Dev. Deviation icance Normal Dev. Deviation icance NOMIIIl Dev. Deviation icance

Leg 3 Control IIater 90.9 90.9 90.9
Leg 3 Control IIater 93.3 93.3 93.1
Leg 3 Control IIater 89.6 89.6 89.6

l.B. OUter Hbr. 20 40020.1 O.OX + 0.0 •• 6.3X + 11.0 •• 64.3~ + 47.6 ns
l.B. Outer Hbr. 20 40020.2 O.OX. + 0.0 •• 14.6% + 4.1 •• 90.6% + 2.2 ns
l.B. OUter Hbr. 20 40020.3 24.2X + 18.3 • 88.7% + 0.6 ns 91.1% + 3.0 ns

Palos Verdes (Swartz 6) 40031.1 0.0% + 0.0 •• 88.1% + 3.2 ns 88.6% + 2.6 ns
Palos Verdes (Swartz 6) 40031.2 55.6X + 26.7 ns 90.3% + 3.8 ns 92.0% + 2.7 ns
Palos Verdes (Swartz 6) 40031.3 O.OX + 0.0 •• 72.0X + 1.7 •• 88.2%· + 0.9 ns

ns - not significant
• significant at 5% level
•• significant at 1% level

•
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TABLE 3·10

LA Harbor Percent Normal Abalone Shell Development for Three Concentrations of Pore \later - Leg 4
(Compared to Control \later)

100% PORE UATER 50% PORE \lATER 25X PORE \lATER
-STAT ION . - - - - - STATION - - - - - - - - - STATION -

Station Name Station Mean Percent + Standard Signif· Mean Percent + Standard Signif- Mean Percent + Standard Signif-
NlJTber Normal Dev. Deviation ic ..nce Normal Dev. Deviation icance Normal Dev. Deviation icance

Leg 4 Control lIater 100.0 100.0 100.0
Leg 4 Control lIater 98.0 9B.0 9B.0
Leg 4 Control Uater 96.4 96.4 96.4

Elkhorn Slough. Seal Bend REF 30036.1 2B.7% + 27.6 * 94.9% + 5.0 ns 97.4% + 0.6 ns
Elkhorn Slough. Seal Bend REF 30036.2 43.8% + 4.7 ** 95.B% + 3.6 ns 97.5% + 1.3 ns
Elkhorn Slough. Seal Bend REF 30036.3 0.0% 0.0 ** 9B.l% + 1.2 ns 9B.2% + 1.7 ns

Off Cabr i 110 Beach 40010.1 1.7% + 2.9 ** 2.2% + 0.9 ** 52.9% + 31.9 *
Off Cabr i 110 Beilch 40010.2 O.OX 0.0 1.0% 1.B ** 47.6% + 7.1 **
Off [ ..brillo Beach 40010.3 33.3% + 57.7 ns 7.1% + 3.5 ** 50.1% + 19.2 **

Alamitos Bay. Marine Stadium 40021.1 0.4". + 0.6 14.7% + 3.9 *. 96.5% + 2.3 ns
Alamitos Bay. Marine Stadium 40021.2 0.0% 0.0 3.1% + 1.1 ** 91.4% + 7.1 ns
Alami tos Bay. Marine Stadium 40021.3 0.0% + 0.0 ** B.l% + 6.6 ** 96.2% + 2.5 ns

Alamitos Bay. Ent rance 40022.1 0.0% + 0.0 ** 54.4% + 10.9 ** 97.0% + 1.6 ns
Alamitos Bay. Entrance 40022.2 0.3% + 0.5 ** 0.0% + 0.0 ** 46.2% + 24.2 *
Alami tos Bay. Entrance 40022.3 0.3% + 0.5 6.6% + 9.3 .** 66.1% + 21.4 *

Alamitos Bay. L.B. Marina 40023.1 0.0% + 0.0 ** 2.2% + 3.9 ** 96.B% + 3.5 ns
Alamitos Bay. L.B. Marina 40023.2 0.0% + 0.0 ** 0.0% + 0.0 ** 61.2% + 27.1 *
Alami tos Bay. L.B. Marina 40023.3 0.0% + 0.0 ** 0.0% + 0.0 ** Bl.2% + 21.4 ns

Anaheim Bay. Outer B0024.1 12.1% + 10.7 ** 97.9% + 1.3 ns 66.3% + 53.7 os
Anaheim Bay. Outer B0024.2 0.0% + 0.0 ** 97.6% + 2.3 ns 97.2% + 2.0 ns
Anaheim Bay. Outer B0024.3 17.5% + 20.0 ** 99.3% + 0.6 ns· 99.3% + 1.2 ns

Huntington Harbour. Lower B0026.1 0.0% + 0.0 ** O.OX + 0.0 ** O.OX + 0.0 **
Huntington Harbour. lower 80026.2 0.0% + 0.0 ** 0.0% + 0.0 ** O.OX + 0.0 ••
Huntington Harbour. Lower B0026.3 0.0% + 0.0 "* O.OX + 0.0 ** 61.2X + 27.6 *

Huntington Harbour. Middle B0027.1 0.0% + 0.0 ** 0.0% + 0.0 ** 0.0% + 0.0 **
Hunt i ngton Harbour. Middle B0027.2 0.0% + 0.0 ** 0.0% .+ 0.0 ** 13.6% + 10.7 **
Huntington Harbour. Middle 80027.3 0.0% + 0.0 ** 0.0% + 0.0 ** 0.0% + 0.0 **
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TABLE 3-10 (continued)
LA Harbor Percent Normal Abalone Shell Development for Three Concentrations of Pore Water' Leg 4

(Compared to Control Water)

25X PORE WATER
- - - .. - - STATION - ­
Mean Percent + Standard
Wormal Dev. Deviation

Station Name

Hunt ngton Harbour, Upper
Hunt ngton Harbour, Upper
Hunt ngton Harbour, Upper

100X PORE WATER 50X PORE VATER
- -STATION - - - - - - - - STATION - - - -

Station Mean Percent + Standard S.ignif- Mean Percent + Standard Signif-
Ntmber Normal Dev. Deviation icance Norma I D.ev. Deviation icance

80028.1 O.OX + 0.0 .... O.OX + 0.0 ...
80028.2 0.0% + 0.0 .... 0.4X + 0.6 ••
80028.3 0.0% + 0.0 .... 3.7'% + 6.4 ...

64.7'%
5.3%

82.4%

+
+
+

22.0
5.2
7.0

Signif­
icance

•....
••

ns......
not significant
significant at 5X level
significant at 1X level
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TABLE 3·11

LA Harbor Percent Normal Abalone Shell Development for Three Concentrations of Pore Water - leg 5
(Compared to Control Yater)

•

Station NalllE' Station
Nlmt>er

100X PORE WATER
- - -STATION - ­

Mean Percent + Standard
Normal Dev. Deviation

Signif·
i cance

50% PORE WATER
- STATION - - ­

Mean Percent + Standard
Normal Dev. Deviation

Signif·
icance

25% PORE \lATER
- - - - - . - STATION - - ­
Mean Percent + Standard
Nonnal Dev. Deviation

Signif­
icance

Leg 5 Control Water
Leg 5 Control Water
Leg 5 Control Water

Anaheim Bay. oil Isl.
~naheim Bay. Oil Isl.
Anaheim Bay. Oil Isl.

80025.1
80025.2
80025.3

99.1
93.2
92.7

12.4%
32.2%
29.1%

+
+
+

8.7
13.1
24.2

..
••..

99.1
93.2
92.7

91.1% +
97.4% +
73.8% +

3.6
0.8
9.7

ns
ns
'"

99.1
93.2
92.7

97.0X
96.6X
96.4%

+
+
+

3.8
1.6
1.3

ns
ns
ns

ns
•
••

not significant
significant at 5X level
significant at 1X level
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TABLE 3-12
lA Harbor Percent NormaL AbaLone SheLL Development for Three Concentrations of Pore Water . leg 1

(Compared to ControL ~ater)

100% PORE ~ATER SOX PORE WATER 25% PORE WATER
- - SITE - - - . - SITE - . - - - - - - - - - . SITE- - - . -

Site Name Site Mean Percent + Standard Signif- Mean Percent + Standard Signif· Mean Percent + Standard Signif-
NUIltler Normal Dev. Deviation icance NormaL Dev. , Deviation icance Normal Dev. Deviation icance

leg' 1 ControL Water Mean, 94.2 + 3.6 94.2 ,+ 3.6 94.2 + 3.6

Monterey Bay-REf' 30034.1 0% + 0.0 ** 0% + 0.4 ** 66X + 25.8 **

Southwest SL ip 40001.1 52% + 39.3 ':Is 73% + 27.8 ns eu: + 13.9 ns

West Basin, Pier 143 40002.1 0% + 0.0 ** 1% + 0.9 ** 61X + 31.3 ns

Turning Basin, Pier 151 40003.1 8X • 22.4 ** 85% • 20.5 ns 921 • 6.4 ns

lower Main Channel 40004.1 58X • 35.9 ns 93% • 2.1 ns 95X + 2.2 ns

East Basin,Turning Basin 40005.1 OX • 0.7 ** 62% • 30.2 ns 90X + 10.7 ns

ConsoLidated SLip 40006.1 0% • 0.0 ** 30% + 4S.1 ns 46X + 44.4 ns

San Pedro Bay, POLA 19 40032.1 32X • 40.7 * 40X • 39.2 ns 911 + 7.9 'ons

Outer Harbor, POlA ;0 40033.1 4% • 6.8 ** 60% + 45.S nS 711 + 35.9 ns

ns
*
**

not significant
significant at 5% LeveL
significant at 1% LeveL

•
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TABLE 3-13

LA Harbor Percent Normal Abalone Shell Development for Three Concentrations of Pore Yater - Leg 2
(Compared to Control Yater)

lOOt PORE YATER 50t PORE YATER 25% PORE YATER
-SITE - - - - SITE - - - - - SITE - -

Site Name Si te Mean Percent • Standard Signif' Mean Percent • Standard Signif- Mean Percent + Standard Signif-
Ntm>er Normal Dev. Deviation icance Normal Dev. Deviation icance Normal Dev. Deviation icance

Leg 2 Control Yater Mean 96.4 • 2.3 96.4 • 2.3 96.4 + 2.3

East Basin Pier C 40008.1 32t • 45.9 ns 63t • 47.0 ns 95% + 3.0 ns

Yest Basin Entrance 40009.1 at • 0.8 •• 96% • 1.6 ns 95% + 1.9 ns

Off Cabrillo Beach 40010.1 94% • 2.6 ns 95% • 2.4 ns 95% + 4.8 ns

Southeast Basin 40012.1 42% 44.6 ns 85% • 30.2 ns 96% + 2.2 ns

Fish Harbor Entrance 40015.1 32% • 24.6 • 97t • 1.6 ns 97X + 1.6 ns

Terminal Island STP 40016.1 86% • 17.5 ns 97X • 1.0 ns 97X + 1.8 ns

Inner Fish Harbor 40019.1 30% • 44.4 ns 32% • 47.9 ns 63% + 47.2 ns

San Pedro Breakwater 40030.1 0% • 0.0 .. 36% • 31.0 • 73% + 28.8 ns

San Pedro Bay. POLA 19 40032.1 0% • 0.0 .. 10% + 21. 1 .* 53X + 39.0 ns

ns

••

not s i gnif icant
significant at 5% level
significant at 1% level
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TABLE 3-14
LA Harbor Percent Normal Abalone Shell Development for Three Concentrations of Pore \later - Leg 3

(Compared to Control \later)

100% PORE \lATER 50% PORE \lATER 25X PORE \lATER
- - - SITE - --- - - - - - SITE - - - - - - - - - - - - - - - SITE

Site Name Site Mean Percent + Standard Si9nlf- Mean Percent + Standard 519011 - Mean Percent + Standard Si9nif-
Nl.IIlber Normal Dev. Deviation icance Normal Dev. Deviation icence Normal Dev. Deviation icance

leg 3 Control lIater Mean 91.3 + 1.9 91.3 + 1.9 91.3 + 1.9

Elkhorn Slough. Seal Point REf 30035.1 2% + 3.6 ** 54% + 40.5 ns 651 + 35.8 ns

L.B. Harbor Channel 2 40007.1 0% + 0.0 ** 31% + 45.7 ns 721 + 28.5 ns

Inner Harbor Channel 3 40011. 1 0% + 0.0 ** 25% + 38.0 ns 80X + 20.4 ns

)mer Queensway Bay 40013.1 2% + 4.7 ** 8~ + 2.3 ns 91% + 2.4 ns

OUter Queensway Bay 40014.1 0% + 0.0 ** 61X + 45.9 ns ~ + 2.0 ns

Long Beach Channel . 40017.1 24% + 22.8 * 83% + 10.1 ns 92% + 1.8 ns

long Beach OUter Harbor 18 40018.1 31% + 46.2 ns 60% - + 44.4 ns 93% + ~.6 ns

Palos Verdes (Swartz 6) 40031. 1 19X + 30.8 * 84% + 9.0 ns 901 + 2.6 ns

ns - not significant
* significant at 51 level
** significant at 11 level

•
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TABLE 3-15

LA Harbor Percent Normal Abalone Shell Development for Three Concent rat ions of Porewater - Leg 4
(Compared to Control ~ater)

100% PORE~ATER 50% PORE~ATER 25X PORE~ATER

SITE - - SITE - - - - - - - - - SITE
Site Name Site Mean Percent + Standard Signif- Mean Percent + Standard Signif- Mean Perc~t + Standard Signif-

NUTber Normal Dev. Deviation icance Normal Dev. Deviation icance Normal Dev. Deviation icance

. Leg 4 Control ~ater Mean 98.1 + 1.8 98.1 + 1.8 98.1 + 1.8

Elkhorn Slough, Seal Bend REF 30036.1 24% + 23.8 * 96X + 3.5 ns 98X + 1.2 ns

Off Cabrillo Beach 40010.1 12% + 33.2 ** 4% + 3.4 ** SOX + 19.1 *

Alamitos Bay. Marin 40021.1 0% + 0.4 ** 9% + 6.3 ** 95X + 4.6 ns

Alamitos Bay. Entrance 40022.1 OX 0.4 ** 20X + 29.7 * 70X + 27.4 ns

Alamitos Bay, Long 40023.1 0% 0.0 ** 1% + 2.2 ** 80X + 23.3 ns

Anaheim Bay. Outer 80024.1 7% + 8.8 ** 81% + 33.6 ns 90X + 27.0 ns

Huntington Harbour, Lower 80026.1 0% + 0.0 0% + 0.0 ** 20X + 33.6 *

ns
*
**

not significant
significant at 5X level
significant at 1% level
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Site Name

Leg 5 Control ~ater Mean

Anaheim Bay. Oil 151.

TABLE 3·16
LA Harbor Percent Normal Abalone Shell Development for Three Concentrations of Pore Water - Leg 5

(Compared to Control Water)

100% PORE WATER SOX PORE WATER 251 PORE WATER
- - . - SITE - - . - - - - . SITE - - - - - - - - - - - - .• - - SITE

Site Mean Percent + Standard Signif- Mean Percent + Standard Signif- Mean Percent + Standard Signif-
""l6r~r Normal Dev. Deviation icance Normal Dev. Deviation icance Normal Dev. Deviation icance

95.0 '+ 3.6 95.0 + 3.6 99.1

80025.1 25% + 10.6 ** 8n + 12.2 ns 9n + 2.2 ns

ns
*
**

not significant
significant at 5% level
significant at 1% level

•
60

.' •



• • •
FIGURE 3-11

Water Toxicity Test
Abalone 1OO?o ~?re Compared to Controls. Statistical SIgnificanceStation
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FIGURE 3-12

Abalone 50% Pore Water Toxicity Test
Station Statistical Significance Compared to Controls
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FIGURE 3-13

Abalone 25% Pore Water Toxicity Test
Station Statistical Significance Compared to Controls
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A significant response at p < 0.05 was detected at 6 percent of.
the sites using the 25 percent pore water samples, and 3 percent
of the sites showed a significant response at p < 0.01
(Figure 3-13). Huntington Harbour had the greatest number of.
sites in anyone area with a significant response at 25 percent
pore water, i.e., Huntington Harbour-Lower (80026), Huntington.
Harbour-Middle (80027), and Huntington Harbour-Upper (80028).
Only Huntington Harbour-Middle (80027) between Anaheim Bay arid
Huntington Harbour had three of three stat.ions with a response
significant at p < 0.01. Inner harbor sites at Southwest Slip
(40001), West Basin-Pier 143 (40002), Consolidated Slip (40006),
Long Beach Harbor Channel 2 (40007), and outer. harbor sites at
San Pedro Breakwater (40030), San Pedro Bay-POLA 19 (40032), and
Outer Harbor-POLA 10 (40033) also showed a significant response
with 25 percent pore water. The site off Cabril10 Beach (40010),
which was sampled on two separate legs again had, for reasons
unknown, three of three stations showing a significant response
on one leg, and three of three stations having no significant
response on·the other leg, a result similar ~o that observed at
the 50 percent pore water concentration.

Interpretation of Pore Water Testing Results

•

The abalone development test was performed on three
concentrations of pore water to allow the BPTCP to gain •.
experience with pore water biolog~cal testing protocols and to
evaluate .their usefulness as component of the BPTCP. The results
indicated that this test was extremely sensitive to pollutants
and/or other pore water constituents in the study area,
particularly at the 100 percent pore water concentration.

The high sensitivity of the pore w~ter test relative to the
amphipod bedded sediment test was not unexpected. In pore water
tests a more sensitive life stage, i.e., embryo-larval
development was used, whereas in the amphipod test the adult
organisms ~ere used. Also, any toxicants present in the pore
water are likely to be in a dissolved phase, not in a particulate
bound phase, and therefore should be more readily bioavailable to
the test organism. This high sensitivity has been observed in
other studies which have assessed pore water toxicity using
sensitive life stages (Burgess et al., 1993; Carr and Chapman
1991; Long et al., 1990).

An important issue with regard to the interpretation of pore
water testing results is the need to determine what effect the
method of extracting pore water from sediment has on the observed
toxicity. The discussion currently cent~rs &round whether pore
water should be obtained from aquatic sediments by either
squeezing or centrifugation. Many scientists are now using
centrifugation to obtain pore water from sediment for toxicity •.
testing, since this method may be subject to fewer toxicity
artifacts (Lange et al .. , 1992; Giesy et.al., 1990). Other
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•

•

concerns related to the testing of sediment pore waters which
have not been completely resolved and require additional study
include sediment sample handling and storage conditions prior to
testing, the sample temperature at the time of pore water
extraction, and oxygen contamination caused by high squeezing
pressures (Lange et al., 1992).

Since there was decreasing response with increasing dilution of
pore water observeo in the study, clearly some factor in the pore
water was influencing the organism response. However, the high
sensitivity at the 100 percent pore water concentration limits
the ability of this test and/or the method of pore water
extraction, to discriminate mo~e severely impacted sediments from
less severely impacted sediments (a primary goal of the BPTCP)

As pore water test methods, test organism selection, and the
interpretation of results continue to evolve, they will be .
evaluated for use by the BPTCP. At present the por.e water
toxicity data by themselves are difficult to interpret. However,
the pore water toxicity test dilutions (100 percent~ 50 percent,
and 25 percent) if used in conjunction with other toxicity tests
and chemical measurements provides a good estimate of the
relative exposure of organisms to pollutants .

Amphipod and Abalone Toxicity Relative to Pollutant Levels

Sites with stations producing significant toxicity using the
amphipod test did not always coincide with those producing a
response in the abalone test. Three sites, Turning Basiry-Pier
(40003), Lower Main Channel (40004), and Fish Harbor Entrance
(40015), had significant toxicity to amphipods but no significant
response was seen in the abalone test; the reverse is also true
for other stations. This result is not surprising since species­
specific responses to toxicants or other stressors are both
commonly observed and expected in biological assays.

Correlation Analyses Results

Amphipod Test Results Correlations

Significant decreases in amphipod survival showed a significant
correlation with the sedi~ent toncentrations of Cu, Fe, Pb, Zn,
LPAHs, HPAHs, and total PAHs (Tab~es 3-17 through 3-19).
Amphipod survival was also significantly correlated with Sb, Ni,
Sn, sum of total pesticides, total PCBs, and TBT. There was also
a significant but weak correlation with percent fines (sediment
characteristics may influence the response of this species) .
Toxicity was not significantly correlated with either unionized
ammonia or H2S in the test chambers .
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. Of interest is the lack of significant toxicity to amphipods
relative to sediment total DOT concentrations in the current Los
Angeles/Long Beach study. A study by Swartz et al. (1985)
suggests that the lack of correlation between amphipod mortality
and DOT (and its isomers) may be related to the acute nature of .
the 10-day amphipod test, rather than to a lack of toxicity
associated with this compound. Swartz et.al. (1985) found a
significant correlatic;>I'1 between a reduction in amphipod densities
and DOT concentrations along a pollution gradient on the Palos
Verde Shelf, which was thought to be indicative of chronic
effects. .

For those pollutants that had the strongest correlation with
toxicity to amphipods, scattergrams were produced plotting mean
amphipod survival against the concentration of the pollutant in
the sediment. The State of. Florida PEL and TEL values were
included on these scattergrams for reference (Figures 3-14
through 3-16) . .

•

The scattergrams illustrate an inconsistent pattern of decreasing
amphipod survival with increasing chemical concentration in the
sediment. They also illustrate a wide variability in amphipod
survival at concentrations below the TELs and lower, more
clustered, percent survival above the TELs and PELs.

The plot of amphipod survival versus unionized ammonia .shows most •.
samples were near or below the NH) detection .limits, with no
pattern of co-variance. Only one sample exceeded the NOEC (no
observed effect concentration) .

The scattergram plots indicate several of the station mean
concentrations of LPAHs and HPAHs exceeded both the TEL and the
PEL guideline levels, with a number of station means,
particularly PAHs, fall'ing between these two values in the
"possible effects range". However, the concentration of
phenanthrene, fluoranthene, and acenaphthene at these sites did
not equal or exceed the proposed U.S. EPA National Sediment

•
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TABLE 3-17

Spearman Rank Correlation Coefficients (Rho) \
Sediment Toxicity and Organic Pollutants2

San Pedro Bay

Abalone Percent Normal .
Morphological peyelopment:~:·;.,"

·@1 0 0 % .,'. ·· ..@·.·S·f\Q,.,f:·':"/:, ,::"'::@ ';:C~fi.;.;':.; <>
• .' .,,~:'.. ~ ... '-I" .l.""-".:.,+-'~~~ ~~1i',.\~.,~, •..

Percent
Amphipod
Survival .... .....,. " .;. '~".' .' ' .., -.":;-'--' '.. '-'r . "," :.' '.", .• ~.:. -"'v',

'..'. .; ;;,:,\,/~
:';'26~;3B.~~~:f:Total DOTs -0.029 +0.262 -'0."013' .

, .,

Total pesticides -0.407* -0.401* -0.418* -0 :275,'"

Tributyltin -0.366* +0. 100 -0.208 ;"'0. 147'

Total :"'0.157
...-

PCBs -0.335* +0.076 -0.095

Total LMW PAHs -0.597*** +0. 121 +0. 082 -0.015

Total HMW PAHs -0.582*** +0.145 -0.026 -0.097

Sum of total PAHs -0.586*** +0. 148 -0.025 -0.097

Chemical

•

•
lRho, corrected for ties

2n=45
* p< 0.05
** p< 0.001
*** p.::;. 0.0001
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TABLE 3-18

Spearman Rank Correlation Coefficients (Rho) 1.2

Sediment Toxicity and Organic Pollutants3

San Pedro Bay

•

Chemical

Percent
Amphipod
Survival

Abalone Percent Normal
Morphological Deyelopment

@100% @50t @25'

Total DOTs +0.119 +0.155 +0.024 -0.056

Total pesticides -0.034 -0.528** -0.111 -0.058

~ ::,ii$ta~~;PCB~ -0.247 , -0.149 ";'0.132 -0.159

:..!~·o::mall)hthene -0.327*· +0.216 +0.381 +0.231
", .... , ,,'. J'",

-0.555** -0.0007'71'herianthrene +0.106 -0.015

'Fluoranthene -0.508** +0.043 +0.054 0.035

rTotal LMW PAH -0.531** +0.012 +0.108 -0.018

Total HMW PAH -0.522** +0.048 -0~024 -0.11~

Total PAHs;" -0.516'** +0.060 -0.010 -0.106

IRho corrected for ties

2Normalized to Toe

3n=45
* p< 0.05
** p< 0.001
*** p~ 0.0001
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•
Chemical

TABLE 3-19
Spearman Rank Correlation Coefficients (Rho)!
Sediment Toxicity and Trace Metal Pollutants2

San Pedro Bay
Percent Abalone Percent Normal
Amphipod Morphological pevelopment
Survival @100% @50% @25%

•

•

Aluminum +0.103 -0.130 -0.069 -0.001 I

I

Antimony -0.358* +0.173 +0.055 +0.080
I

!

Arsenic -0.293 +0.284 +0.084 +0.045 I
I

Cadmium -0.097 +0.152 +0.021 +0.000006 i
Chromium -0.208 +0.309 +0.030 -0.080 I
Copper -0.529** +0.144 -0.138 ':'0.152 i

I

;

Iron -0.508** +0.142 -0.147 -0.148 I
I

I

Lead -0.527** -0.249 -0.357* -0.204 I

Manganese -0.250 +0.228 +0.077 +0.024 I
i

Mercury -0.221 +0.233 -0.007 ~0.056

Nickel -0.404* +0.276 -0.020 -0.049

Silver -0.035 +0.129 -0.097 -0.067

Selenium. -0.123 +0.333 +0.097 -0.040

Tin -0.347* -0.169 -0.303* -0.362*

Zinc -0.510** +0.016 -0.211 -0.211

Percent fines -0.303* +0.132 -0.053 -0.077

Ammonia -0.032 -0.281 +0.025 +0.134

Percent TOC -0.256 +0.191 -0.018 -0.003

H2S -0.189 +0.142 -0.0009 -0.151

!Rho, corrected for ties

2n=45
* p < 0.05
** P < 0.001
*** P < 0.0001
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FIGURE 3-14

Mean Amphipod Survival and Sediment PAH Levels
Comparison with TEL and PEL Values
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FIGURE 3-15

Mean Amphipod Survival and Sediment Metal Levels
Comparison with TEL and PEL Values
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. FIGURE 3-16

Mean Amphipod Survival and Unionized Ammonia
Test Chamber Results
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Quality Criteria (SQC) of 160 mg/kgC, 1340 mg/kgC, and 240;
mg/kgC, respectively (U.S EPA., 1993b, 1993c, 1993d) ..
Furthermore, none equalled or exceeded the lower 95 percent
confidence interval of these SQC. The correlation of toxicity
with PARs remained when the data were normalized to the TOC
content of the sediment.

In the case of copper (Figure 3-15), nearly all site means
exceeded the TEL value, with most falling in the possible effects
range, with the remainder above the probable effects range. For
lead, only a few site means were below the TEL, with most falling
in the possible effects range, and a few more above the PEL.

Abalone Larvae Test Results Correlations

The pore water was analyzed only for the metals. The results of
these correlation analyses shown in Table 3-20. Significant
correlation with toxicity existed for lead (100 and 50 percent
pore water) and copper (50 percent porewater) at the 95 percent
confidence level.

The same correlation analyses were done for the other pollutants
measured in the bulk sediments, and are included for comparison
in Tables 3-17 through 3-19. The toxicity observed in the
abalone larvae test was not strongly correlated with any of the
pollutants analyzed in the sediments. Significant correlation
was observed for sediment levels of tin (50 and 100 percent), and
total pesticides (25 and 50 percent pore water), but the
correlation coefficients were neither very large; nor were the
correlations consistent for all dilutions of pore waters tested.
These correlations appear to be heavily influenced by the values
of only a few samples, resulting in the relatively weak
correlations obtained.

Toxicity to test organisms caused by unionized ammonia in the
test system is always a concern when conducting aquatic toxicity
bioassays (An~ley et al., 1990). This parameter was monitored
during the toxicity bioassays, and it was determined that
toxicity observed during the amphipod survival bioassay or the
abalone larvae test was not correlated with unionized ammonia in
the test chambers (Table 3-19). Only one sediment exposure
(Figure 3-16) had an unionized ammonia level which exceeded the
average NOEC for most amphlpods of about 400 pg/l, although it
was still far below the Leso of 1590 pg/l for this species (Kohn
et al., 1994).

Summary of Correlation Analyses

The correlation analyses indicate that no single chemical or
chemical group was associated with the toxicity observed in this
study. Copper, lead, zinc, and PAHs are known to be very toxic
to aquatic organisms and can be discharged from anthropogenic
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TABLE 3-20

Spearman Rank Correlatiqn Coefficients (Rho) I
Sediment Toxicity and Porewater Trace Metals2

San Pedro Bay

•

·Chemical

Abalone Percent Normal
Morphological Deyelopment

@100% @50% @25%

Aluminum -0.436 -0.423 -0.276

Cadmium -0.76 0.003 0.098

Copper -0.326 -0.526* -0.447

Iron +0.354 +0.099 +0.182

Lead -0.517* -0.463* -0.328

Manganese· +0.166 +0.136 +0.143

Nickel -0.126 -0.149 -0.128

Silver nd nd nd

Zinc -0.297 -0.320 -0.268

IRho corrected for ties

2n=19
* p< 0.05
** p< 0.001
*** p~ 0.0001

74·

•

•



•

•

•

sources in addition to occurring naturally. These pollutants
were correlated with toxicity to the amphipods, and were
determined to be present in sediments at concentrations known to
be associated with toxicity. These particular chemicals were
also found to be highly correlated with measures of sediment
toxicity in similar studies of the Hudson-Raritan Estuary (Long,
unpublished data) and in Tampa Bay (Long et al., 1994).

Because acid volatile sulfide (AVS) data were not generated, it
was not possible to assess the relative bioavailability of metals
in sediment based on consideration of AVS. Also, since pore
water was not analyzed for organic chemicals due to cost
constraints, correlation of toxicity in the abalone larvae test
with levels of these organic substances in pore water were not
completed.

4. CONCLUSIONS

The major conclusions of this study are:

1. Higher concentrations (relative to TEL and PEL screening
levels) of PARs were observed in samples from the Los
Angeles and Long Beach Harbors than in samples from Los .
Alamitos Bay or Huntington Harbour. The highest levels of
PAHs were observed in samples collected in the Los Angeles
inner harbor and Long Beach inner harbor. Fish Harbor and
Long Beach outer harbor had lower levels of PAHs.

2. Only Los Angeles inner harbor had high levels of PCBs.
Several sites have stations with elevated levels of
PCBs including Fish Harbor, Cabrillo Beach, Los Angeles
inner harbor and Huntington Harbour.

3. DDE and DDT concentrations are relatively high
throughout the study area relative to the screening
levels used. Cabrillo Beach, Fish Harbor, and Long
Beach inner harbor have notably high concentrations of
DDE.

4. Concentrations of metals (Cu, Ni, and Zn) were high in
Fish Harbor and Long Beach inner harbor.

5. Significant amphipod toxicity was observed at many
sites in the Los Angeles and Long Beach inner harbors.
Less toxicity was observed in the Los Angeles-Long
Beach outer harbor. Most of the sites in Alamitos Bay,
Anaheim Bay and Huntington Harbour showed toxicity to
the amphipods .

6. Un-diluted pore water toxicity was observed throughout
the study area. At the 50% dilution most of the
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toxicity was observed in the Long Beach middle harbor,
off Cabrillo Beach, in Alamitos Bay, and in Huntington
Harbour. At the 25% dilution (the lowest concentration
tested) toxicity was observed at stations off Cabri1lo
Beach and in Huntington Harbour.

7. Pore water toxicity tests are designed to assess exposure of
marine animals to the bioavailable fraction of pollutants in
sediments. Although this method of testing is becoming more
frequently ~sed for eva1uat~ng polluted sediments, the
results should be considered preliminary until several
issues are addressed. For example, even· though the response
observed in the abalone larvae appeared to be correlated
with some of the contaminant$ measured in the pore water, it
is likely that these animals may also be responding to
other, unmeasured constituents in the pore water. It is
also not clear what effect sample handling procedures and
the method of pore water extraction has on the response of
the test organisms. This study has indicated a need for
more research devoted to sediment pore water toxicity
t'esting methods, particularly with regard to the handling
and storage of samples, the method of pore water extraction,
and test organism selection for use by the BPTCP.

8. Several chemicals (acenanaphthene, phenanthrene,
f1uoranthene, copper, lead, zinc) or chemical groups
(e.g., total PAR's) were weakly correlated with
amphipod survival. There was not a significant
correlation between amphipod toxicity and total DDT
·concentrations. Copper and lead were corr~lated with
the results of the abalone development test. Even
though several correlations were significant, rio
correlation coefficient exceeded 0.60.

•

•
9. A more detailed analysis of the ability of either the TEL

and PEL, the ERL and ERM,or other approaches to predict
. toxic i ty in, the tes t species used by the BPTCP rela tive to
measured pollutant leyels in sediments reqUires evaluation
of additional data generated by BPTCP monitoring activities'
both in-progress and in the planning phase.

10. Collectively, the arnphipod tests and the diluted pore
water tests together identified the areas that were
most toxic: Huntington Harbour, West Basin,
Consolidated Slip, and portions of Alamitos Bay.

As with any scientific study there are many uncertainties and
limitations of the data collected for the study. The major
limitations and uncertainties of the data collected are:

1. In this study the spatial exten.t o.f toxicity and chemical •
concentrations cannot be determined because the sites were
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not selected randomly (sites were selected using knowledge
of the area and prospective sites) .

2. Sediment toxicity tests are not designed to mimic natural
exposure to pollutants, and the test results may be
difficult'to relate to an actual in situ response at a site.
However, in combination with other measures, these tests are
some of the best indicators currently available for
measuring effects on organisms and exposure to pollutants.
Furthermore, Swartz et al. (1985, 1994) have shown very
strong associations between elevated chemical concentrations
in sediments, toxicity of those sediments in biological
assays performed with amphipods, and significantly altered
benthic communities, including diminished resident amphipod
abundance.

3. Toxicity data are reported in terms of statistically
significant differences from laboratory controls rather than
from field sites. For solid phase tests (Rhepoxynius), the
laboratory control consisted of sediment from the site where
the test amphipods were collected (Yaquina Bay, Oregon).
The seawater controls for the pore water tests (abalone)
were comprised of relatively clean Granite Canyon seawater,
rather than pore water from uncontaminated local sites .

4. Toxicity may be observed in unexpected areas (i.e., clean
sites) due to unidentified or unquantified factors of either
human or natural origin (e.g., unidentified pollutants,
sediment grain size, sampling methods, sample handling
procedures, or naturally occurring toxicants or conditions) .

5. The pore water tests can be further confounded by artifacts
from sampling (i.e., sample handling and storage procedures
and the influence of squeezing the pore water from the bulk
sediment) or test organisms (e.g., exposure of organisms
that would under natural conditions not come in contact with
sediment pore water) .

6. The red abalone (Haliotis rufescens) larvae development test
was originally developed as a water column biological assay,
and has not previously been used to evaluate pore water
toxicity. The characteristic performance of this test when
used with pore water has not been established, and will
eventually become better defined over time with greater
application of this test to the pore water matrix.

7. The study was not designed to determine the cause-effect
relationships between chemical pollutant concentrations and
effects on sediment dwelling organisms. These chemical data
are only useful for assessing associations between'effects
on organisms and chemical concentrations.
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• TABLE 5-1: Chemicals measlIrcd in the Study and their detection limits in sediments
and tissuc.

CHEMICAL ANALYSES REGULARLY PERFORMED FOR BPTCP

POLYCYCLIC AROMATIC HYDROCARBONS WAH's):

Analyte Detection Limit (ng/g dry)

•

•

Naphthalene
2-Methylnaphthalene
1-Methylnapll tllalen~
Biphenyl
2,6-Di meth)'1 naphthalene
Acenaph til ylene
Acenaphthene
2,3,5-Tri meth yInapll tllalent
Fluorene
Dibenzothiciphene
Phenan th rene
Anthracene
1-Methylphenan thrent
Fluoranthrene
Pyrene
Benz[a]anthracene
Chrysene
Benzo[b] n lIoran til rene
Benzo[k]n uoran th rene
Benzo[e]pyrene
Benzo[a]pyrene
Perylene
Indo[ 1,2 ,3-cd]pyrene
Dibenz[a. h]antll racene
Benzo[gh i] perylene

Sediment

5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
5
10
10
10
5

Tissue

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
15
15
15
10



• DDT AND ITS METABOLITES:

Analyte Detection Limit (ng/g dry)

o,p'-DDD
p,p'-DDD
o,p'-DDE
p,p'-DDE
o,p'-DDT
p,p'-DDT
p,p'-DDMS
p,p'-DDMU

Sediment

I
0.4
I
1
1
I
3
2

Tissue

5
3
3
1
4
4

20
5

CHLORINATED ORGA~IC PESTICIDES OTHER THAN DDT:

Analyte Detection Limit (ng/g dry)

• Sediment Tissue

Aldrin 0.5 1
Endrin 2 6
alpha-Chlordene 0.5 1
Endosulfan I 0.5 1

trans-Nonachlor 0.5 1.
Dieldrin 0.5 1
Heptachlor 0.5 I
Heptachlor Epoxide 0.5 I
Hexachlorobenzene 0.2 I
gamma-HCH 0.2 0.8
Mirex 0.5 I
.cis-Chlordane 0.5 1
trans-Chlordane 0.5 I
gamma-Chlordene 0.5 1
Chlorpyrifos I 4
Dacthal 0.2 2
p,p' -Dichlorobenzopl1enone 3 25
Endosulfan II 1.0 3
Endosulfan sulfate 2 5
alpha-HCH 0.2 1

•



CHLORINATED ORGANIC PESTICIDES OTHER THAN DDT (Continued); •
Analyte Detection Limit (ng/g dry)

beta-HCH
delta-HCH
Methoxychlor
cis-Nonachlor
Oxadiazon*
Oxychlordane
Toxaphene
*Not routinely analyzed, additional costs

NIST PCB CONGENERS:

I
0.5
1.5
0.5
2
0.5
10

3
2
15
1
6
I
100

Analyte Detection Limit (ng/g dry)

2,4'-dichlorobiphenyl PCB 8
2,2' ,5-trichlorobiphenyl PCB 18
2,4,4'-trichlorobiphenyl PCB 28
2,2' ,3,5'-tetrachlorobiphenyl PCB 44
2,2',5,5'-tetrachlorobiphenyl PCB 52
2,3' ,4,4 '-tetrachlorobiphenyl PCB 66
2,2' .4,5,5'-pentachlorobiphellyl PCB 101
2,3,3" .4,4'-pentachlorobiphenyl PCB lOS
2,3' ,4,4',5-pentachlorobiphenyl PCB 118
2,2' ,3,3',4,4 '-hexachlorobiphenyl PCB 128
2,2',3.4,4',5'-hexachlorobiphenyl PCB I J8
2,2' ,4,4' ,5,5' -hexachlorobiphenyl PCB 153
2,2' ,3,3' ,4,4' ,5-l1eptachlorobiphenyl PCB 170
2,2' ,3A,4' ,5,5 '-heptachlorobiphenyl PCB 180
2,2',3,4',5,5',6-heptachlorobiphenyl PCB 187
2,2' ,3,3',4,4' ,5 .6-octachlorobiphenyl PCB 195
2,2',3,3' ,4,4' ,5 ,5' ,6-nonachlorobiphenyl' PCB 206
2,2' ,3,3' ,4,4' ,5,5' ,6,6'-decachlorobiphenyl PCB 209

ORGANOMETALIC COMPOUNDS:

Tributyltin

Sediment

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

13 ng/g

Tissue

I
1
1
1
1
1
I
I
)

I
1
1
1
1
1
1
1
1

20 ng/g

•
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• TRACE ELEMENTS:

Element

NOTE: V,t1l1CS (or trace clements are micrograms/gram (ppm)

Detection Limit (ug/g dry)

*denotes that for Arsenic and Selenium, <In average percent moisture value is used for
establishing these detection limits. with 50% moisture in sediments and 80% in tissue.•

Aluminum
Antimony
Arsenic
Cadmium
Chromium
Copper
Iron
Lead
Manganese
Mercury
Nickel
*Selenium
Silver
Tin
Zinc

Sediment

I
0.1
0.1 *
0.01'
0.1
0.1
0.1
0.1
0.05
0.03
0.1
0.2*
0.01
0.02
0.05

Tissue

1
0.1
0.25
0.01
0.1
0.1
0.1
0.1
0.05
0.03
0.1
0.1
0.01
0.02
0.05

ADDITIONAL ANALYSES WHICH CAN BE PERFORMED IF AUTHORIZED
(not presently pa11 of the regular suite of BPTCP chemical analyses)

ADDITIONAL PCB CO:\CP,ERS:

Analyte Detection Limit (ng/g dry)

•

2,3-dichlorobiphenyl PCB 5
4,4'-dichlorobiphenyl PCB 15
2,3',6-trichlorobiphenyl PCB 27
2,4,S-trichlorobiphenyl PCB 29
2,4',4-trichlorobiphenyl PCB 31
2,2, '4,5'-tetrachlorobiphenyl PCB 49
2,3' ,4' .5-tetrachlorobiphenyl PCB 70
2,4,4' ,5-tetrachlorobiphenyl PCB 74

Sediment

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

Tissue



ADDITIONAL PCB CONGENEI{S (Continued):

Analyte

2,2',3,S',6-penlachlorobiphenyl PCB 95
2,2' ,3' ,4,5-penlachlorobiphenyl PCB 97
2,2' ,4,4' ,5-pentachlorobiphenyl PCB 99
.2,3,3' ,4' ,6-pentachlorobiphenyl PCB 110
2,2' ,3,3',4,6'-hexachlorobiphenyl PCB 132
2,2',3,4,4' ,5-hexachlorobiphenyJ PCB 137
2,2' ,3,4' ,5' ,6-hexac:hlorobiphenyl PCB 149
2,2' ,3,5,5' ,6-hexachlorobiphenyl PCB 15]
2,3,3' ,4,4' .5-hexachlorobiphenyl PCB 156 .
2,3,3' ,4,4' .5'-hexi1chlorobiphenyl PCJ3 157
2,3,3' ,4,4' ,6-hexac:hlorobiphenyl PCB 158
2,2' ,3,3',4,5,6' -heplachlorobiphenyl PCB'174
2,2' ,3,3' ,4',S ,6-heptachlorobiphenyl PCB 177
2,2' ,3,4,4',5' ,6-heptachlorobiphenyl PCB 183
2,3,3' ,4,4' ,5,5 '-heptac:hlorobiphenyl PCB 189

. 2,2',3,3',4,4',5,5'-octachlorobiphenyi PCB 194
2,2' ,3,3' ,4,5' ,6,6' -octachlorobiphel1yl PCB 20 I
2,2' ,3,4,4' ,5,5' .6-octachlorobiph~11ylPCB 203

•
Detection Limit (ng/g dry)

Sediment Tissue

0.5 1
0.5 1
0.5 1
0.5 1
O.S 1
0.5 1
0.5 1
0.5 ·1
0.5 1
0.5 I
0.5 I
0.5 1
0.5 1
0.5 1
0.5 I
0.5 1 •0.5 1
0.5 1

Additional chemical analyses that can be perfOJ'med, if funded and authorized:

a) Terphen)'1 .
b) Quantifying unknown chromatography peaks
c) Pthalates
c) Acid \'olatill' sull'ide (on Sl'dil\ll;nt)

•
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To:

From:

Mark Stephenson
Project Director
Marine PolluLion Studies Laboratory
California Department of Fish and Game
PO Box 747
Moss Landing. CA 9S~39

Trace Organics Facility
Joseph M. Long Marine Laboratory, UCSC
100 Shaffer Rd.
Santa Cruz., CA 95060

June 2. 1993 •

Subject: Bay Protection And Toxic Cleanup Project· Quality Assurance / Quality Control Package for'
First 4S Samples

. Standard Reference Materials:

The SRM utilized in this project was purchased from the National Institute of Standards and Technology.
NlST Sediment SR.~ 1941 was released to the Trace Organics Facility' in June of 1992 along with a
revision ofcenificate dated 10·29·89.

This SRM was analyzed a total of five times during along with the first 45 BPTCP samples. The results
from the five replicate analyses were analyzed for both precision and accuracy in accord with the TOF •..'
SOP. . '.

Precision CalculaLion Modifications:

The relaLive percent .difference (RPD) for replicate analyses of n>2 were calculated utilizing a
modification of the RPD calculaLion for duplicate analysis contained in our Standard OpCrating
Proceedure (SOP).

RPD j • ({Ix" • x.-I / ( Ix,,· x.-I /2)} • 100)

and XIU'D = RPD 1 + RPD2 + ... + RPD1 / j

where n =the. number of analysis
x =the residue level in a given sample
x.....- =the mean residue level
i = the total number of analyses
XIU'D = the mean RPD

If a copy of the QAJQC ponion of the TOF SOP is needed please notify our laboratory.

Chloriruucd Pesticide:

In general. the precision of all detectable analytes were within the control limits defined by the TOF SOP
as detennined by RPD calculations. For the duplicate analysis of the sample \\ith IDORG #37 the P.P'·
DDT < 5% greater than the control limit. This slight overage appeared due to a near ..detection limit
positive hit in one sample foUowed by a non-detectable residue in the duplicate.



• The accuracy of the pesticide data could not be rigorously tested since the SRM has no certified data for
these analytes However. the indicative values provided by NIST fell within a 95 % confidence interval
generated from the replicate analysis of this SRM. Only p.p'-DDD fell considerably below the NIST
comparative value. It is our opinion that the high value provided by NIST was generated by the
quantitation of p.p'-DDD and cis-Nonachlor as,an unresolved pair of anaJytes.

Polychlorinated Biphenyls:

The precision of the detectable analytes were generally within the control limits defined by the TOF SOP
as detennined by RPD calculations. When considering all replicate analysis as a group, 92% of the
individual analyses were in control. Of the measurements which appeared out of control. 6% occurred in
a single duplicate analysis and appear to have been caused by a slight positive bias from uncomplexed

.sulfur in the sample. The TOF RPD range generated by the replicate analysis fortive SRMs were
completely contained by the TOF SOP Conleol limits.

Again, the accuracy of the PCB data could not be rigorously tested since NIST has not certified these
analytes in SRM 1941. Due to the high degree of precision and similariry of the NIST comparative values.
and the TOF 95 % confidence intervals ranges. it is assumed that discrepancies in this comparative set are
due to variations in PCB congener resolution between NlST and TOF.

•
Polycyclic Aromatic Hydrocaibons:

The precision of the PAH data set as indicated by replicate analyses indicates that 92% of the resultant
data met TOF SOP conleol guidelines. The high variability indicated in the SRM Benzo[b]fluoranthene'
data is caused by a co-eluting homolog (Benzo[j)fluoranthene).

The accuracy for the PAH data set is indicated by comparisons of the TOF SRM replicate data to the
comparative data supplied by NlST. Seven of the eleven certified PAH values in SRM 1941 fell within a
95 % confidence inter....al (95% CI) of the TOF data. All of the TOF 95% C1 ranges overlap those
supplied by NIST.

Surrogate Reco....eries:

Surrogate recoveries were bounded by oUI SOP guidelines of 75 - 125% throughout this ponion of the
project with the exception of the samples indicated in the April 22. 1993 BPTCP data cover lener to Gary
Ichikawa. A copy of said lener has been included

Method Blanks:

A method blank was analyzed with each set of ten samples. No analytical interference were indicated.

If any questions arise which need clarification please contact either Deborah Holstad or John Ne~man at
(408) 459-3159.

• s;nce<el~_

10hn W. Newman Deborah Holstad



April 22, 1993
Gary Ichikawa
California Department of Fish and Game
Moss Landing, CA 95039

Dear Gary,

Enclosed is the Data Analysis Report for the first 45 sediment samples of the 92-93 Bay'
Protection and Toxic Cleanup Project. As discussed earlier this week, the QNQC aspect of
the report will follow later~ The results of the method blanks, method duplicates, and
SRMs fall within our laboratory control limits.

Once we began the process of data reduction it became evident that many of the samp'les
had PAH and pp.DDE levels greater than 10% above our upper quantitation range.
Rather than diluting and reanalyzing over 50% of the samples we prepared additional
standards to expand our quantitation range. We then reshot the appropriate fractions and
reanalyzed the analytes whose levels were outside our QNQC guidelines in the original
analysis. We took the extra time to prepare the standards so as'to minimize sample
manipulation and prepare for future BPCTP sediment samples. There were still 8
samples that had extremely high DDT levels which required dilution to fall within our
expanded quantitation range.

The F1 surrogate recoveries for two independent analyses of the Consolidated Slip
sam'ples, IDOrg 16 and 17, were 50%, while all of the other samples had F1 surrogate
recoveries over 85%., Since no gross losses of the extract were reported during the
extraction process, matrix inhibition of the FI surrogate PCB 207, an octachJorinated
congener, may have occurred. NormaJJy we reextract samples with surrogate recoveries
below 70%. But since these two samples were extracted in different sets and by clifferent
extractors, and because of the limiting time factor, they were not reextracted. In the next
leg of the project we will reextract the two samples using the lower chlorinated PCB
Congener 103 as the surrogate standard..

In this report, the data for the two Consolidated Slip samples were generated by
quantitation versus the GC Intemal Standard to produce a minimum value based on 100%
recovery. Keep in mind that the reported amounts for the PCBs, pp-DDE, op-DDE, op­
DDT, HCB, and Heptachlor~ be up to 50% too low. If there are any significant
changes in the data a.fter recxtraction I will notify you,

Should you have any questions please ~o not hesitate to call either John Newman or
myself at 459-3159.

Sincerely,

Deborah Holstad
Trace Orgarucs Facility

•

•
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BPiCP 92·93 DlIt. Report ~ril_!'. 19~~ !l!~~~~!.'!'I'!!~
PAHe. n IIg dry ....Ight --

IDOrg ACE ANT BAA BAP BEP BPH CHR D~~ DMN FlA FLU 1-MNP -!:M~~ l·MPH PHN PER PYR
1

---
B3 620 970 1100 950 19 1700 180 11 2000 150 23 60 60 6l!~ ~!~~~

2
--- ----

~1 390 860 1600 ,!!-~ 7.3 1600 270 9.5 1000 77 8.5 26 36 350 450 1300-- --- --- --- ---- --
3 130 1400 2200 3300 2500 ~;t 4000 510 NO 4400 310 25 70 130 1400 820 2900
5 6.2

"-
97 210 400 370 NO 370 70 ...2.:~ 280 21 _.5.1 13 12 84 140 370

7 NO-- ---- -----
---.10 190 2,!~ ~I!Q..~~Q- -~.!Q--~~-- 6.0· 680 47 7.6 20 20 220 120 440----"- ----

8 8.5 60 120 120 120 NQ_ ~l!.- .-£~- NO 230 20 NO 7.4 7.5 84 55 160
11

----
35 ~ 410 420 350 9.8 560 73 11 1200 70 24 46 ~~ 360 _;Jl0 1200

13 16 79 270 460 430 6.3 410 94 _l!!- 490 26 15 43 30 180 ~~ 580
16 38 ~~ 690 630 660 ~- 1100 150 47 1300 ·76 74 . 230 130 480 190 1400 .--.--- -- ------ _."--- ---'-- ----
17 52 220 1000 920 920 29 1500 200 ~?- 1700 97 79 210 160 610 250 ~------ -- -"---
20 65 440 910 1600 1400 25 1600 310 23 1500 120 ~~ 57 69 690~ 1600
24 12 86 170 240 180 NO 300 41 NO 260 18 5.1 12 12 110 68 250
28 8.1 58 200 290 270 5.1 250 55 12 450 ,-22 27 51 22 76 930 440
29 8.1 36 130 150 -~- NO 150 29 5.8 400 19 13 23 14 44 850 . 390
33 5.9 100 220 430 350 NO 400 100._ _ !!:!!.... 240 ~- 8.2 21 13 100 130 280
34 9.8 140 280 300 330 7.8 500 110 ---.!8 290 31 19 50 29 180 73 340----
35 5.4 82 ~!l_ 240 .-L~O 5.2 400 71 • 11 210 26 14 36 19 110 65 230
37 6.0 19 92 100 130 28 150 29._ 13 200 36 39 56 33 140 62 2~~
41 NO 14 72 99 '!~-!~ 100 27 18 r-!80 24 22 34 15 88 53 190-- --_.-
42 NO 14 68 95 110 13 100 28 10 190 22 19 30 24 94 52 210
43 7.4 .13 ~~ 110 99 NO 81 25 NO r-!30 7.4 NO 7.0 15 75 130 150
45 26 23 66 91 69 NO 90 19 8.3 160 ~!.... _6.9 9.4 16 120 90 170
61 -~Q- 11 _34 44 44 NO 44 11 15 72 9.6 5.0 11 15 39 33 92

-si- ND tID . 29 ~ 45 r-~O 40 12 9.9 _l!!.... .J!:7 NO 1--8 .6 5 28 24 74
55 ..---!~-I-~ 790 1000 980 6.0 1200 170 9.3 1700 46 10 24 49 280 470 1800
56 ..---!~- 210 420 930 820 2:4 750 210 10 720 120 9.7 21 48 250 370 ~
57 16 1-29Q_ 840 1600 1300 11 1400 290 7.~_~O 45 16 36 57 290 530 1500
59 NO NO 28 41 39 NO 42 10 6.4 63--~~~ 5.7 5.3 32 18 68
60 NO 6.3 32 47 45 NO 45 12 NO 82 NO NO 6.4 6.6 39 21 94--
63 NO 5.7 41 62 75 NO 140 15 6.9 130 6.2 NO 8.7 5.9 ~ 22 130

_.64 NO 9.5 68 97 98 NO 100 27 12 190 NO NO 11 11 76 ~Q..... -..!~~
69 I--~~ 8.4 54 60 67 f-_NO 79 14 NO 110 NO NO 5.9 5.2 40 23 --!.~
75 NO NO 7.6 9.0 12 NO 11 NO NO ......!!- _!'!~ NO NO NO ~Q..... 20 12----
77 NO 8.4 14 35 41 NO 16 12 ,---!'!Q..... 22 7.8 NO 10 NO 21 ~~ ·35---
78~O 6.2 16 26 44 NO 22 _!!:~- NO 18 NO NO 7.4 NO 14 40 27

'-- '3881 NO NO 17 31 27 NO 21 7.4 NO 35 NO NO -2:!!._~~ 10 57
35·

'--'---
82 NO 25 71 130 120 NO 99 14 _!1~~- 12 23 1.~-~~~ 160
87 13 22 110 67 120 NO 210 20 NO 180 13 NO 8.5 7.9 75 23 110
92 NO 8.7 21 28 26 NO 30 5.8 NO 58 6.8 NO NO NO 29 8.9 56
95 NO__ ----.!7 53 88 110 NO 90 24 13 150 NO . NO _.!!~ .--2:!- 52 ~~- 170
96 NO 9.9 59 83 110 NO 110 24 6.9 160 8.2 _NO . 8.5 .10 67 28 180-
98 NO 16 82 110 130 _NO 130 3~_ 5.4 230 6.8 N~_ 12 11 93 38 260

f-~

99 NO 17 140 150 200 7.2 240 34 18 390 8.5 NO 13 '19 140 53 400
103~~ _'4 71 58 56 NO 79 15 NO 130 7.9 NO NO 17 '48 59 130

---'36 NO 29 i60 210 260 NO 200 43 . 11 370 8.6 15 28 17 49 710 340

• • ••
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Reference Material Relative Percent Difference for Pesticide Data: NIST Sediment SRM

1941
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Method Duplicate Relative Percent" Difference for Pesticide Data: IDORG #31; Inner
Oueensway Bay

o contlol limit

- RPD

250

200

150

100

Chlorinated Pesticides

co 0 0 w w .-- .-- >

" 0 0 0 0 0 0 " 0

~ .0 0 0 0 0 0
0 "0
~ co

0> a. a. a. a. a. a. w
6 0 a. 0 a. 0 a. 0>

~

• •

o
:£:
u

'"a..,
I

v
o
(J)
UJ

1- -·~-I

=
o

"co
UJ

/ -- 1·-,D.w.o.D'o,o.llJ,
co

"co
w

50

·0 .

•



• • •
Reference Material Relative Percent Difference for PCB Data: NIST Sediment SRM 1941

l'r .•
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Me,thod Duplicate Relative Percent Difference for PCB Data: IDORG #20; long Beach
Harbor (Channel 2)
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Method Duplicate Relative Percent Difference for PCB Data: IDORG #37; Inner

Queensway Bay
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Reference Material Replicate Relative Percent Difference for PAH Data: NIST Sediment

SRM 1941
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Method Duplicate Relative Percent Difference for PAH Data: IDORG #20; long Beach
Harbor (channel 2)
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Method Duplicate Relative Percent Difference for PAH Data: IDORG #37; Inner

Queensway Bay
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Method Triplicate Relative Percent Difference for PAH Data": IDORG #56; Inner Fish Harbor
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95 IX, Confidence Interval for Trace Organics Facility NIST SRM 194tfAtLt\n_a.IY~L~ _~_
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95 oft, Confidence Intervals for Trace Orgaanics Facility NIST SRM 1941 PCB Analysis

o NIST Comparison Values
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95 IXI Confidence Intervals for Trace Organics Facility NIST SRM 1941 Chlorinated Pesticide
Analysis
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Toxicity Testing QA!QC
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QA/QC TEST ACCEPT ABILITY CRITERIA

This is a list of acceptability criteria outlined in published protocols for e..:lch
toxicity test perfonned on samples collected in Los Angeles Harbor (BPTCP/NOAA legs 1­
4). Compliance with these criteria in all tests is noted in the QNQC checklist that
accompanies this report.

AmDhiDod sediment tests usin~ Rheroxynius (Protocol: ASTM, 1992)

1. The mean survival for all control replicates must be ~90%.

2. Survival in each control replicate must be ~ 80%.
3. Home sediment sample should be included in each test
4. A reference toxicant test should be run with each test.
5. Amphipods can be held in the lab no longer than 14 days between time of

coUection and test stan date.
6. Amphipods must be acclimated at test conditions for at least 48 hours before st.:lJ1

of test.
7. Temperature (OC) and dissolved oxygen (DO) must be measured for each test.
8. Dissolved oxygen must not be below 4.8mgIL (60% saturation) .

.A.balone tests CProtoco]: Anderson et al.. 199m

1. Mean normality in the controls must be ~80%. .
2. Brine controls must not be significantly different from sea water controls (t-tes~

alpha=O.05)
3. The response at 561lgIL zinc in the reference toxicant test must be significantly

d.i.fferent from the seawater control.
4. The A:.'J.OVA MSE (1v1ean Square Error) must be ~1 ()() for arcsine transfonned

data in degrees .



• There is one x for DO compliance and one x for pH compliance.

..

•



• Table 2. Water quality parameters and test accepL1bility criteria listed on the QA/QC
checklist that did not meet QNQC standards v,1th explanations for deviations.

ITEM

2

QA/QC
REQUIREMENT

Amphipods
Test salinity 28±3 ppt

Accuracy for DO $10%

EXPLANATION

Salinity of several samples from Legs 1-4 varied from the
salinity requirement (see Table 3. attached). .

On Leg I, accuracy of the DO measurement was 13.80%.

Abalone
3 Ref test Zn [56] sigr.ificanl1y In the Leg 1 reference toxicant test, the 56~g!L Zn

different from Zn [0] concentration was not significantly different from
the control. There may have been an error in Zn dilutions.

Table 3. Deviations from water quality salinity criteria for amphipod (Rhepoxynius
abronius) toxicity tests in sediment samples for BPTCP/NOAA Legs 1-4. All deviations
are from overlying water sampled at the end of the test. Start of test salinity measurements
all met prescribed water quality criteria. No Leg 4 samples deviated from the criteria. ..

• Le~ 1 So/oo Le~ 2 S%c Le~ 3 S%..o

40002.2 32 40008.3 32 40011.1 32

40002.3 32 40009.1 33 40017.1 32

40004.3 32 40009.2 32

40005.2 32 40010.2 32

40006.1 33 40010.3 32

40006.2 32 40012.3 32

40032.2 32 40015.1 33

40032.3 32 40015.2 33

40033.2 32 40015.3 33

40033.3 32 40016.2 32

40034.1 32 40030.1 32

40034.3 32 Hamel 32

40035.1 32

Hamel 32

.. Note - Although all of the exposure beakers were covered as described in the protocoL
variation in salinity measurements between start and end samples may be due to eV3poration over

• the course of the 10 dE.y experiments. Deviations may also be explained by differences bet\l;een
sub-samples of standards that were used to calibrate refractometers. In cases where more than one .
rerrarometer W~ used to test samples within one test, variation may have been due to differences in
calibration.



•

•

•

Metal Chemistry Analyses QA!QC - Sediment and Porc Water



Standard Reference Material For Sediments (Values in ppm, dry weight)

MESS·' .. , 0090 4;000 0550 701 250 28000 452 305 3.2 1 081 4 , '72
MESS·' "2 0'00 48000 05'0 74 7 244 28000 480 306 33 1 067 40 177..... .............._ .. _.. ........... ............. .............. ..........
Mean 0100 44000 0530 72 ... 247 28000 466 306 3.26 074 4 0 175

SO 001 5000 0030 '33 04 0 20 01 07 0 '0 01 4
. . . . .. ....... ......... ........... .._-- . ..... ............... ....... ... "

C8I11fied Value no no 0590 71 0 251 no 513 295 340 073 40 191

SO value Ylllue 0100 11 0 38 value 25 27 61 008 04 17

SFlM A9 AI Cd Cr Cu Fe Mn NI Pb Sb Sn Zn

•

SRM As Se

1646 ", 998 0395

1646 "2 995 0.426

1646 "3 967 0394....... ...... ..... ., . ..........................
Mean 99 0405

SO 02 0018..... .....•••.•••................•....

C!lf\\fied value 1\ 6 6·

SO 13 no value

• value for Se not certriied

MESS" = River Estuary Sediment

BCSS-' = Rive<' ESlt.>ary Sedlmern

2704-=BuHalo River 'Sediment

1645= Estt.>anne Sediment



Standard Reference Material For Sediments (Values In ppm. dry weights) Mean Values

REFERENCE
IIATERlAl

Ag AI Cd Cr Cu Fe lin NI Pb 9b 9n 1n

MESS·I

1646

:1104

BCSS·I

Sample Vaklee
Relerence Veluea

Semple Vllkles
Relerence Velues

Sample Vakln
n.I•••nee Valu.a

Semple Veklee
Relerence Velues

1.0 i 0 01 44000 i SOOO 0.53 t 0.03 72.4 i 3 3 24.7 t 0.4 28000 46l1.t20 30.8 t 0.1 32.IH 0.7 0.74 i 0.10 40 t 0.1 175 i 4
............................................... ········O·S9·!·ci'.·,O·······ii·..o·i··i·,·········2S.. '··.. ·3·S···································s·iii·2S·········29·.·5·t·2~i·_······itjrt··;;j······_·O}3·iti.(j"8·· ..·~igB·t·o ..4.·········19-1··t··ii···

A. Se
9.87t.17 .405t.018......... -_ -- .
1I.6t1.3 0 6'

A. Se
;>0.3168 .7561.015-_ -_ .
23.4t.8 1.1'

., No value" gIven

• V.lue lor Sa n~ cllr1if1ed

MESS·I and BeSS·1 ••e lItande.d relerenoa meterial' from the NeUonsl Resee.ch Coundl 01 C.Mda

18-46 'and 2704 a.eltandllrd relerence metenal, from lhe Nallonallnslhute 01 Sland/llds end Technologv. U.S. Dept 01 Commerce

Me.. I :R!ver E.tuary Weter

BCSS· \:River Ec1uary WeIer

18-411~ Estu.rine Sediment

210~. B,II..10 nive. S-Odbne••

• •
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SLEW I' <.002 0.018 1.70 1.86 0.721 0.028 1.47
SLEW 12 0.002 0.025 1.78 2.34 0.n7 0.022 1.37
SLEW 13 0.001 0.016 1.69 2.68 0.715 Q.024 '.23
mean 0.020 1.72 2.29 0.738 0.025 1.36
SO 0.005 0.05 0.41 0.034 0.003 0.12
certified value no no 0.018 1.76 2.08 no 0.743 0.028 0.86
SD value value 0.003 0.09 0.34 value 0.078 0.007 0.15

CASS = Near Shore Sea Water
Sl£'N = Esruanne Sea Water



Standard Reference Material For Pore Water (values In ppb) Mean Values

REFERENCE Ag AI Cd Cu F. Un HI Pb In
MATERIAL

CASS Sample Value 0004' 0.002 0018 • 0002 0666' 0008 1.10 • 002 0298 + 0019 0.018' 0.002 1.89 + 0.03
······································R~i·{;;~~~·ii·iiiih;8·······~~·~iii;;·ii;~··········~~·~iii;;·{;········OOi9·~·0·004..····0·6i5··~··0·Oj9······i ..20·~··o·i·2····· ....~~ ·viii~8·······0··2·98··;·O·oj8···o·oig·+·o·0ii6·······i·.91··~··o:·i2··

Sl EW Sample Value 0020 • 0005 1.72 • 0.05 2.29 + 0.41 0 73B + 0.034 0025' 0003 1·.36 • 0.12
......................... ····················R~iiu~~~·ii·\iiiiU8·········~;;··;iiiu~·············~·D·~iii;;·9········ooiii··~·o·ooj·······i.'78';'0'09 ········2.iiii·~· o34········~;;-·;iii~8·······o·74i·~··0·o7ii····o:028·+·0·00]"·····()."88·:; ..ii:·;5"··

CASS and SLEW lire standard re'erence malerlals Irom the National Research Council 01 Canada
•• no cel1l11ed value

CASS = Ne8lShOleSea Waler

SLEWe Estuarine Sell Waler

• • •



• METAL DETECTION LIMITS FOR SEDIMENTS AND PORE WATER

Ag AI As Cd Cr Cu Fe Hg Mn NI Pb Sb Se Sn Zn

0.01 20 0.25 0.01 0.10 1.0 100.031.0 0.1 0.10.250.1 0.5 5

•

•

Sediments

......_~.~~.I.~~.~ ..'.n...~.D.r1i.: ..~.ry.:,..~.i.~.".t) .Pore Water ··o:oo·i······.. j·····-..··········..o:O(iool···~··········· ..·ii':6s······..i········;················;·O.. ····O·:O·4···..6·.·6·i····;············~············;············· ..O~j ..
(Values in PPO)

• Pore water was not analysed on these metals.



Precision 01 Analysis for BPTC Sediment Samples •STATIOH All AI A. Cd Cr Cu F. Mil tooln III PD SD S. Sn In

SoUU''I••'1 sup 0.310 ~looo 0.370 1011 40 110.00 47000 062 ~1lO 00 428 ~2 8 208 63 200

II#- 0.279 3liOOO 0.320 69.110 100.00 46000 0.49 ~.OO 38.~ ~b I 2.0b b.4 180

16 Consowoa'llCI ShO O.BaS 30000 2.820 142.30 190.00 43000 0.7'3 350.00 449 1426 366 8.0 ~40

lila: O.~ 21000 2.890 132.90 190.00 39000 0.59 330 00 44.5 1286 3.7~ 7.9 4110

3~ Sou'""Ul 6&o,n 0..273 38000 0.320 82.80 fl700 4.SOOO 0.22 65000 399 348 2.09 3.8 170

35 a: 0.288 33000 0.340 n.l0 fl7.00 43000 0.2~ !>30.00 43.7 32.~ 1.67 4.3 150

S8 Innl' ",..n HAttlO' 0.621 22000 1.210 103.50 330.00 3SXlO 1.90 400 00 39.0 65.2 3.03 9.1 320

S6 a: 0.&43 22000 1200 118.20 350.00 40000 2.40 ...0.00 44.3 69.4 3.03 9.1 300

95 Hunlltlll,on Hattlot. 1ol0lcl1e 0.21 ~ 47000 0..270 ~9.70 n.oo 40000 0.15 56000 29.3 76.5 0.55 4.9 230
9~ a: 0..218 43000 0.280 So4.10 . 6300 37000 0.21 470.00 278 ~9 4 0.67 4.9 190

43 FIS1l Ha/tlO' Entranc. 10.0 041

43 a: 10.0 0.39

69 AI&InIClS Bay. L·B. lolanna ~5 no
59 a: 5.6 nCl

10:1 San p.."" a.. y. P,.. I 9 60 0.20
103 a: 58 0,21

136 CatlnllO Be.cn 13.0 1 .~

'36 a: 13.0 1.3
.... rag. [)Jl.,..~r 51\0 13"" ,... 6... e... 7... 6... 18... Ie... 8"" 12 ... 8 ... 4... 5... 11 ...

no = no! 0'e1l!'C:&C

•

•
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APPENDix C

Analytical Chemistry Data
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Sediment PCB Chemistry Analyses Data
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.0 81 3.8 -80

38 79 35 ·1'0

19 38 19 ·'10

1.0 2.7 1.7 -RO

·RO 18 ·80 ·110

7.0 4.3 74 ·RO

6.1 15 0 I 5 ' 1

I I '0 26 0 I b 0 1 R

110 3&0 lflO 1(1

·80 -8.0 ·80 -flO

9 4.0 7.1 -flO

1 3 7 1 !I ./1 0

1 4 2 1 1 4 '- R 0

1 0 1 9 1 , ·60

8 (1 1 1 1 . 1 ·fl I)

-80 15 ·~O 1\0

1.1 70 1 1 ·80

l' 21 ·80 ·80

4ft 99 140 -80

49 110 !il ·~o

16 180 90 10

·80 -8.0 -80 -80

-80 -80 ·flO -8.0

5':1 11 0 5 4 -8 0

1 !) 3 II 7 2 ·80

III 32 1.4 -80

7.7 4.8 21 -flO

73 47 71 -80

·80 1.3 -80 -AO

15 2.9 1~ -80

1 1 7. 3 , 4 - 8.0

13 71 15 ·80

42 /II 45 /10

34 81 ~1 -80

/I 0 2 t 7 ./1 0

./11) 1 !i 1.0 ·60

'S 31 16 ·80

·80 17 ·80 ·80

·RO 13 ·flO -80

80 ·80 ·/10 ·/10

1 /I 4 0 2 , -/I 0

1.5 37 19 -flO

5 31 '6 ·80

19 31l 73 ·AO

11'.'1,'('1 f··1
;111; 1 I \. /.f-11

PCB708
---~-----.

1 Q

, 1

1 0

./1 0

·8 ()

·80

·80

1 4

? 0

7. 7.

·8 (l

·80

·60

. A 0

·AO

.f! 0

.1\ 0

·80

!> 4

.' II

:18

·80

·80

2 (1

1.3'

·80

./1 0

-80

·80

·80

·8 0

1 0

t 5

1 ,

-/I 0

" (1
./\ 0

·n (1

·8 (1

·80

·Il 0

·80

-80

·80

PCB2011
,. 7

'·80

./1 0

·8 0

·80

·80

-80

./1 0

·80

. R 0

-80

·{l0

·R 0

·80

·80

-R 0

? 7.

·80

·80

7. I

7. 4

3 5

·8 0

-8 0

1 9

1.7

-8.0

·80

·80

-80

·8 0

-8 0

·80

1 7

I 0

·Il 0

.R 0

·1l0

·6 0

·R 0

·8 0

·8 0

·Il 0

·R 0

·80

• •
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Sediment PAH Chemistry Analyses Data



• • •1l1'le IA IIAJH1()fl 1'"" "A I A (n9'g. ,lry weight)

STATION /I STATION 10000 LEO ACE ANT AAA BAP &P BPH CHR DBA DUN-- ._------~------------------------._--~---------_._.
~OOOI I ~(}"lh...... tt81 ~lIp 1 A:1 0 li70 0 H/O 0 1100 0 9~0 0 l!l 0 1700 0 '80 0 11 0
~ 000' 2 ~oll'hw".t SIIII 2 7t 0 :1'10 0 IHIO 0 , AOO 0 '400 0 7 3 16000 2700 !l ~

40001.3 Soulhw"ot Slip :1 1:10 0 1400 0 7?OO 0 :1:1000 7&00 0 230 4000 0 5100 B 0
40002 7 W .... , IIR.ln, 1'10' 14:1 ~ fl ? <:I / 0 ? 1 0 0 ~OO 0 .1/0 0 ·8 0 3/0 0 /0 0 5 6
~OOO:l 1 lu,nlng naoln, PI... 151 1 ?O 0 1!10 0 ?AO 0 'lAO 0 750 0 ·8 0 410 0 48 0 l\ 0
~OOO,l 7 1,"nlng l:Ia.ln, PI", 151 A A (, AO 0 1?0 0 170 0 170 0 ·8 0 190 0 74 0 . B 0
40004 7 \ OW~f Main Channel ,, :11> 0 ?40 0 410 0 470 0 :150 0 9 8 560 0 /3 0 11 0
4000!, 1 I aol llaRln.ll1mlr'll lIaoln 13 I R 0 1'1 0 ?l0 0 4 RO 0 4300 6 :I 4100 94 0 1'1 0
400011 1 ConRolI,!at"rl Slip 1 Ii 3A 0 IRO 0 1190 0 6300 060 0 70 0 11000 150 0 4 1 0
4000R 7 Con.oll,!ated 3111' 1 / 1>7 0 77lJ 0 1000 0 970 0 970 0 29 0 15000 700 0 6/ 0
40037.3 San P ..rl,o Hay, POI A 19 R 1 · A 0 ·R 0 11 0 3 I 0 7/ 0 ·60 71 0 / 4 1\ 0
40033 1 Oule, Hartm., POI A 10 112 ·A 0 :.'~. 0 /1 0 1300 170 0 ·8 0 990 35 0 14 0
40008 3 F ut l1a.ln PI", C 24 7 170 Rfl [) 110 0 740 0 180 0 ·8 0 3000 410 ·11 0
40010 1 ON C"hrillo B"ach 28 2 R 1 1>f\ 0 700 0 7110 0 7/0 0 5 1 250 0 55 0 17 0
40010 7 ON r.ahrlilo noach 21l 7 A 1 :lR 0 '30 0 1 ~lO 0 1 AO 0 .1\ 0 150 0 29 0 5 A
40012 1 S",_h"a.' Auln 34 2 'I B 140 0 'lAO 0 300 0 330 0 / 8 5000 1100 18 0
4fJ0122 SOl_h8aol 8 .... ln 35 2 5 4 A2 0 230 0 240 0 240 0 & 7 400 0 /1 0 11 0
~OOI& 1 nllh lI..rbo< (nI,ano.. 43 ? I 4 D{1 67 0 110 0 911 0 ·80 81 0 25 0 ·8 0
400.16.3 FI.h Harbor F nlranoe 4& 7 7R 0 230 6R 0 III 0 61l 0 ·6 0 90 0 t 9 0 8 3
4001 9 1 Inner r I.h Harbo, 5& 2 Iii 0 470 0 /90 0 1000 a 9800 6 0 1200 0 170 0 9 3
400 t Il 7 Inne. Hoh Harbo. 56 ? 11> 0 ? 1 0 0 420 0 1130 0 8200 5 4 71>0.0 210 0 10 0
40019.3 Inne, r I.h Harbor 5 / 2 'Ii 0 700 0 640 0 16000 1300 0 11 0 1400 0 2900 7 1
40030 3 Aa" Pedro Breakwlller 71> 2 · A 0 . ·A 0 1 Il II 0 12 0 ·8 0 11.0 ·80 ·8 0
40032 1 San Pedro Bay, POLA III 103 ;> · fl 0 14 0 71 0 &6 0 66 0 ·60 79.0 150 6 0
40007.7 l.ong B8aoh Harbor(ChannIl17) 70 3 60 0 440 0 910 0 16000 1400 0 25 0 16000 3100 73 0
40011.3 Inno. Harbo. (Chllllnel 3) 33 3 5 9 100 0 no.o 430 0 350.0 ·8.0 4000 1000 8 6
40013.1 Inner Ou....noway Bay 3 / :I B 0 19 0 9? 0 100 0 130 0 28 0 1500 29 0 13 0
40014 ? O,_ ..r Ou....ntIway Bay 4 1 3 · A 0 , 4 0 /2 0 990 110 0 14 0 100 0 270 18 0
400 14 3 OUIA' O,..eflllway Ray 42 :I ·80 14 0 660 950 110 0 130 1000 28 0 1 {1 0
40017 3 I onQ Besch Channel 51 :I ·6 0 11.0 34 0 44 0 44 0 ·8 0 44 0

" 0
15 0

40018.3 long neaoh Oul .., Harbor-16 54 3 ·6.0 .1\ 0 28 0 45 0 45 0 -80 40 0 120 9 9
40020 2 long Beaah Oul ... Harbor·20 59 :I ·8 0 ·R 0 780 41 0 390 ·80 42.0 100 8 4
40070 3 Long lIeaah Oule, Hamo,·?O 60 3 · A 0 A 3 32.0 47 0 4& 0 ·80 .6 0 17 0 ·80
400312 Palo. VA'''''' (Swartl 6) l7 3 .1\ 0 A 4 14 0 35 0 41 0 ·60 16 0 ,;> 0 ·6 0
40031 .'\ P aloo Ve.de. (Swart1 6) 78 3 · A 0 8 2 18 0 ?R 0 44 0 ·8 0 220 9 9 ·80
40010 4 Ca/>,1II0 Il ..aah 136 .1\ 0 79 0 160 0 2100 750 0 ·8 0 200.0 430 11 0
40071 3 AlamHOll Bay, MarinA ~Iarll"m 63 ·80 ~, 1 41 0 112 0 75 0 ·8 0 140 0 15 0 fl 9
40027 1 AI","lIoo Say, Enlran"" 64 · A 0 9 5 RA 0 11/ 0 I'A 0 ·8 0 1000 770 12 0
4002.1.3 Alamll08 nay, I nnll neaah M.rlna 69 4 · A 0 e 4 ~4 0 60 0 6/ 0 ·60 79 0 '4 0 . A n
BOO? 4 3 Anaheim Bay, OilIer 67 130 72 0 110 0 67 0 1?0 0 ·80 2100 20 0 A 0
B0028 2 HuntlnU!on Harbor. lowe. 92 4 · A 0 H 1 21 0 26 0 7'1 0 ·8 0 300 5 8 ·6 0
60027 ;> HuntingTon Harbo'. Middle 91> 4 .1\ 0 , / 0 53 0 61\ 0 110 0 ·60 900 74 0 I J 0
eooil 3 Huntlng'on HartJo•. Middle 116 80 9 9 59 0 63 0 1100 ·6 0 110 0 24 0 8 9
800211 ;> HuntingTon Harbor, lJrr;>flr IlA 4 ·8 0 16 0 82 0 110 0 1300 ·80 130 0 31 0 5 4
600763. Hllnllnglon Harbo., IIpper <:19 4 ·80 17 0 140 0 1500 2000 7 2 2400 34 0 '80

>< 11')1 ,j, 'I,', I ",j

'j
111 " .111; 1 I \' / ('"



01' I r. I A /lAllllOlI ,- AI A (nglg. <lry_lghll

6TATION II FlA flU UNPI UN?? UPIlI PUN Pm PYA-------- ------.-- ---- ----------.-_.. - .~ - - --- .-- ------~-~~_. -
4000 ,. 7000 0 I hO 0 710 50 (1 IIll 0 11110 0 1/0 0 1400 0,

1300040001.7 10000 //.0 6 5 7fl 0 36 0 :I/,O 0 4 ~O 0

4000" 3 44000 310.0 7.5.0 10 0 1300 1400 0 6200 79000
4000;> 2 2600 21'.0 5 1 QO 170 1\4 0 1400 310 0
40003 I 6800 41 0 I 6 70 " 700 7700 1700 .440 0
4000J 2 2300 20.0 ·80 / " 1 5 64 0 550 1800
40004 2 17000 /0.0 24 0 4fl 0 4/1 0 3800 9100 1200 0
40006 1 4900 260 1 h 0 43 (l 300 160 0 130 0 5800
4000fl 1 13000 16 0 74 0 730 (\ 1300 480.0 11100 14000
40006 7 1100 0 9/ 0 Iff 0 2100 160 0 8100 250 0 2100.0
40032 3. 3&.0 ·60 ·80 5 8 ·80 10 0 hI 0 38 0
40033.1 170 0 6.9 12.0 23 0 1;> 0 53 0 6000 1800
40008 3 ;>800 18.0 5 , 12 0 12 G "00 66 0 2500
400 '0 1 4500 220 27.0 51 0 ;>20 16 0 9300 440.0
40010 ;> 400.0 190 130 230 '4 0 440 850 0 3900
4001;> , 290 I) 31 0 190 50 0 29 0 180 0 730 340 0
40017.7 lIO 0 28.0 ! 4 0 360 III 0 110 0 650 2300
40016. I 1300 7.4 -80 1 0 150 150 130_0 150 0
400163 1600 21.0 6.9 9 4 16 0 120 0 900 . 1700
40019. I 1700.0 4 11 .1.1 '00 74 0 49.0 780 0 410 0 '8000
400111 7 120 0 120 0 9 / 21 0 411 (l 2500 370 0 10000
40019 3 840.0 46.0 160 360 57 0 7900 530.0 15000

'40030 3 11 0 -80 ·8.0 -80 ·80 ·80 200 12.0 .

40032 I 130 0 1.9 ·11 0 -80 17 0 48 0 590 1300
40007 1 15000 120.0 28.0 61.0 690 .51l0 0 3600 16000
40011 3 140 0 250 6 2 21 0 110 '00.0 130.0 2800
40013.1 2000 38.0 390 560 33 0 1400 62 0 2200
40014 2 180 0 24.0 270 34 0 '5.0 68 0 63 0 '900
40014.3 190.0 220 190 300 74 0 94 0 52 0 2100
40017.3 120 11.6 50 11 0 15 0 39.0 33.0 92.0
40018 3 61 0 6 1 ·80 8 8 5 0 28.0 24 0 14 0
4007.07. 63.0 6.7 -8.0 5 1 h 3 32 0 18 0 68.0
40020 :I 820 ·8.0 -80 6 i 6 .6 311 0 21 0 94 0
40031 2 7;' 0 7 6 ·80 10.0 ·60 2\ 0 45 0 360.
40031 3 18 () -80 ·80 7 4 ·R 0 14 0 400 21 0
40010 4 3700 6.6 16 0 7.8 0 17 0 49 0 710 0 340 0
4002 I 3 130 I) 67 -60 6 / ft 9 34 0 720 '300
40077 1 11100 -80 -1\ 0 11 0 'I 0 /6 0 30 0 190 0
40073 3 1100 ·80 -80 5 9 5 ;> 40 0 730 1100
60074 :I llHIO 13.0 ·60 8 !l 1 9 /5 0 73 0 1/0 ()

flOO;>62 !-oR 0 fl.6 -60 -1\.0 ·80 290 6 !I 56 0
60077 2 ISO 0 -60 -6.0 8 5 1 1 52 0 29 0 110 0
800;' 7 :I 'flO 0 8_2 -8 0 8 5 10.0 6/ 0 28 0 1800

60076 7 230.0 66 ·R 0 12 0 11 0 930 380 2600
1\0076 3 3'10 0 8 b -60 13 0 190 '400 53 0 4000

.~ .. !1'\1 iii'! (".\ l "I
.. -' I

• ll
;IlEll v/I'd • •
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Sediment Pesticide Chemistry Analyses Data



• • •Ill" C III IIAfllH H1 I'F" IICII If ~ ('~'g. dey w..IQI.)

./1 ()

/I 0

· /I 0

o (l

1 A

./1 ()

· /\ 0

o 5

o 7

·80

· fI 0

· fI a
./1 0

./1 0

· /I 0

·A a
·6 0

./1 0

/I 0

2 4

:I

• 3
2 2

·8 0

·80

·60

·6 0

·6 0

·6 0

· f\ 0

· B 0

fI 0

PPOOE OPOOT PPOOT DlELORlN__-'--_----'_..:c.-"-- -=-=--__. .
890 ·60 100 ·AO

960 54 100 flO

930 ·60 ·60 /\0

410 ·60 3 .110

4;>0 ·60 97 ./10

170 ·60 22 ·/10

7700 ·/10 ;>5 110

640 77 340 \7

7.700 97 520 71

/l00 75 360 62

1100 ·80 75 /10

4400 ·AO 51 .60

;>10 ·60 16

2200 ·AO ·60

1700 ·60 ·/10

5PO ·flO ·60

550 ·60 50

700 ·60 ·AO

330 ·60 ·60

2100 ·60 ·60

200 0 - 6 0 1 0

260 0 1 0 1 8

650 -80 -80

7S0 -60 -AO

68 0 ·6 O· ·6 0

810 ·60 -/\0

;070 17 73

470 ·80 87

410 -80 46

1100 ·AO 3

730 ·80 30

54.0 -80 24

61.0 -60 12

79000 15 210

77000 -6.0 2 2

lflO 0 - 6 0 ·6 0

;>00 -60 ·60

360 -80 ·80

140 ·AO ·60

250 -80 -AO

5 6 ·6 a :I 5
H\O -6.0 34

72 0 ·6 0 5

620 ·80 3/1

930 ·80 43

2 1

4A 0

7 4

. /I 0

2 3

2 ()

1 A

1 ~1

~; 0

10 0

17. 0

1:1 0

.:13 0

4 4

32 0

75 0

7 4

fl /)

/I /\

3 7

17 0

71 0

7.30

13 P

A II

P P

A 1

1 4

4 4

4 1

13 0

11 0

7 4

7 6

310 0

730 0

73.0

\ 1

3 7.

16 0

:1 I;

3 1

1 I 0

/I /)

11 0

1Ii 0

1 7 0

4 6

<l

5 9

5 5

fl9 0

Ii 7 0

A 11

3 7.

6 0

7

3

2 5

11 0

P 5

17 0

17. 0

9 5

PPOOO

15.0

1/\ 0

1 7 0

8 6

7 5

2 5

;>0 0

;><l 0

140 0

140 0

5 5

no
3 3

100

/\ 0

7 II

4 0

7 P
/ ;>

6 6

7 II

1 4

3

1 7.

:I 3

7 ,

~) 1

1 r;

2

4 1

6

3/1 0

'11 0

:I 0

. /\ 0

1 4

1 I

1 II

1 4

3 0

7. 1

3 /I

2 II

3 5

o II

4 3

4 .1

/I II

II 0

I 2

1 1

o
1 fi

. /\ 0

A ()
2 0

o n
1 4

II II

. II 0

1 II

1 I

1 4

o 1

o
o A

fi

A 0

· R 0

.f! 0

-6 0

·6 0

-II 0

· f! 0

./\ 0

· /I 0

./\ 0

·11 0

./\ 0

-R 0

.f! 0

./1 0

· /I n
./\ 0

·R 0

·A 0

/I 0

.f\ ()

· II 0

./\ 0

.1' 0

· A 0

Ii 0

ALDRIN cun on oPOOO._-----_.._---- --------
·6 0 2 :I fl

./\ 0 3 4 fl

·6 0 2 2 3 6

·6 I) 2 7 4

· II n 0 f, 7 1

· R 0 . /\ 0 1 0

·6 0 0 II 7 7'

· /\ 0 4 II /\ 7

60 2110 350

.f\ I) ?J 0 :1:\.0

· /\ n ·6 0 P

·11 no" n
·11 0 ./1 0 I

- A 0 0 1 .., ~)

./1 0 (I 7 :I :1

· II 0 II 0 . II n
· /I 0 . f\ 0 1 0

/\ 0 . II 0 . fl n

·60 110 ·1'0

7

2

7

2

2

2

;>

2

7

?

7

7

:I

:I

3

3

:I

:I

3

:1

3

3

:I
4

4

4

4

4

4

4

lEO
1

1

43

4 f.

?

3

5

7

/\

11

13

16

1 7

R 1

/17

74

;>R

7P

34

55

5R

5 7

75

103

70

31
1 7

41

47

51

54

fill

60

7 7

7/\

136

63

64

61l

R 7

97

P5

PIl

lll'

IlP

IOOAO----
So"H"",,,,,I Slip

s""~trw,,,,' Slip

S"",l>w",,1 Slip

W~f\' flll.ln. PI", 14.1

I ,,"'I>l(l naAln. PI"r 1Ii 1

Jurnl"l1 n•• ln. PI"r lS1

I ~~, MAlin ChA.nnfltl

I a.' nuln.I'n1lnll H•• ln

C""0,,IIr1A'9d Slip

Cm'f\n'"lal"d Slip

Sa" p",,~() n.y. POI.A 19

(),~"r 1I.,h",. rOtA 10

r "0' n••ln PI,,, r:

on r:"b<111" B"aet,

0" r."hrlll" n"Ar.1>
~ol~h"Q,,1 I'D"I"

So.~h""., B"ol"

rlol> Horhor I ,rl'"n""

rl.-h Hluhor Fn1rAnOft

I,,,, ... n.1> lI"rt",r

h..,. rI!I'h HArtH:,r

Irn'''' r i.1t lI ..rbor

San P"<lro nrfl ..kwal",

Sa" P",Ir" nay. PO;A lP

10"11 lI"od, Ilart>o' (r.h",...".'7)

I",,,,, lIa,nn, (ChAnr",1 3)

I".""" OUf:M1,,,,way nay

lJ'~"' O,,,,"ntoW"y nay

O'rlAl O.",,,,,.w.y nay

I ""1/ n".ch Channel

I "''9 lI"ar.h O.~ .... ""rbor-18

l0"ll D"ACI> O.~"r ll.rbo<~?O

'''''Il B"aol> O.~"r Hiuhor-70

P ....,. V~,d... (Sw.rtz 6)

1".1". V",rlo>I\ (Swartr II)

CA/.,,1II0 n"""h

III.mHc... RAY. Ma,lnf' Sladium

Alamlloo n.y. F'~'Anoe

AI.mI,,," n"y. I ""g n_olt Marl".

1'.0"h4tim fl"y. O\~"r

lI"nllnl/lon H.mor, Lowe,

11r","nul'''' IIArbor, Mlddl"

.ltmtlnU'oll HartH". VIM..

11r",11"'.1'on !I"rbor , IJpp"r

Ht"11Irl~l1('tn HArhnr, Upp."r

!lTAIION!lTATlON"----_._--
40001 I

40001./

H100I :J

'000/ /

4000:1 1

'0003/

40004 /

40005

4000/1 t

4000(', ;0

40037 :1

400:l.:1 1

4000/1 3

4 <1010 1

400 10 ;0

4001'7 1

4 0017 7

40016 1

4001 f, :1

4001P

4 001!l /

4001 P 3

400:10.3

40037 1

.0007 7

400' I 3

40013

400'4 ;0

40014 3

40017 :1

40'11/\ 3

40070 7

400703

.0031 ;0

40031 :1

40010

40071 :1

40077

400/3 :1

l\\ll}/4 3

/100711 /

R()077 ?

A0077 3

/100711 ;>

R\JO~~ .'

[I'd <l1't 1'1 I "d
II \1' II ,111,11 \'/ I'I!



APTC tA HArmOn Pt ;OES lng/g. dry w'"'lt'l

ST AlION /I ENOO I ENOO II ES04 ENOAIN HEPTACtflOR HE IICB OHm METHOXY IllREX TOUPH T NON- - -40001.1 -80 -80 -8.0 -1\ 0 . -8.0 ·80 ·60 -8.0 -8 0 -80 -60 2
40001 2 ·8.0 ·8.0 ·8.0 ·R 0 -60 Ii 0 ·11 0 -8.0 ·8.0 -80 ·60 1 3
40001 3 -8.0 ·8.0 -110 -R 0 ·80 ·80 ·80 -80 -80 -8.0 -80 2 4

40002 2 -80 -80 -80 -80 -80 ·6 0 .1\ 0 ·80 ·80 -6.0 ·Ii 0 1 1
40003 1 -8.0 ·8.0 -6.0 ·60 ·80 · B 0 .(1 () -80 ·80 ·8.0 ·8 0 ·8 0
40003.2 ·80 -8.0 -8.0 ·60 -80 ·fI 0 ·8.0 -8.0 ·80 ·80 -80 ·8 0
40004 .2 -8.0 -80 ·R (l -II 0 ·80 ·6 (I 0 7 -fl 0 -e.o -80 ·60 06
40005. 1 -60 ·8.0 -60 -flO 0 5 ·00 o 4 ·A 0 -Ii 0 -60 51 0 5 3
40008.1 -A 0 -80 -80 ·(10 1 P .(\ 0 , /l ./l 0 ·Ii 0 ·80 1600 24 0
40006 2 -8.0 ·8.0 ·A fl -~ (} :> Ii ./l 0 1 6 ·80 ·80 -II 0 1000 23 0
40032 3 -8.0 .A.O -00 -l' 0 ./l (l -80 ·8 O. ·80 ·60 -60 ·Ii 0 ·Ii 0
40033.1 ·60 ·8.0 -ll [) !I !l .(\ (> 1\ C ·R 0 .1\ 0 ·ll 0 -80 ·R 0 0 6

400063 -8.0 ·80 . R II ·11 0 . A n .1\ 0 ·5 0 .f] [) ·A 0 ·80 ·fl 0 ·8 0

40010 1 -60 -80 -8 C -R 0 -80 ·8 () II ;> ·80 ·ll 0 -6.0 ·fl 0 06
40010.2 ·8.0 -8.0 ·80 .!l 0 ·/\0 .1) 0 0 :~ ·A 0 ·80 -fl 0 -80 ·8 0
40012 1 ·80 ·80 ·A 0 .(\ 0 ·80 ·8 0 ./1 0 ·80 ·fl 0 -80 .(\ 0 ·60

40012.7 -liD .1\ 0 ·R (l .R.O ·8 [) -R 0 ·80 ·60 ·R 0 ·80 -R 0 ·8 0

40016.1 ·80 ·6.0 ·6 0 ·80 ·8 0 -(10 ·8 0 ./\ 0 ·8 0 -80 ·8 0 ·80

40016 J ·80 ·80 ./1 0 ·P.O -80 .1\ 0 ·8 0 . ·8 0 ·80 ·80 ·60 .80

4001P 1 ·6.0 -6.0 . -80 ·80 1.0 /\.0 ./\ (I ·R.O 1 /\ ·80 ·fl 0 06

40019.2 -80 ·6.0 ·6.0 ·80 1.4 .(\ 0 .1) I) .1\ 0 ·fl 0 ·80 ·fl 0 06

40019.3 -80 -8.0 ·8 0 ·80 06 ·[10 ·8 I) ·11 0 ·8 0 ·80 ·80 1 :>
40030 3 -8 (1 ·80 ·80 ·80 -80 -fl 0 ·80 ·R 0 ·80 ·8 () -80 ·60

400~2 1 ·80 ·8 0 -11.0 -80 ·80 .1\ 0 ./\ 0 ·R 0 ·8 0 ·11 0 -80 ·80

40001 ~ -6·0 -80 -80 -60 2.1 efl 'J 03 -80 :80 '1 4 -60 ? 0

40011.3 ·Il 0 ·8.0 ·80 ·6.0 -80 ·80 ·Il 0 ·Il (I ·8'0 -80 ·60 06

40013 1 -60 ·8.0 -8.0 -fl 0 ·8.0 -1l.0 ·0 4 ·8.0 ·8 0 -8 0 -80 7 4

40014.2 -80 -60 -80 -6.0 1 4 ·Il 0 ·60 -80 -80 -80 . ·11 0 /J ,
40014 J ·8 (I ·80 -R 0 -60 1 :> ·6 II o 4 ·8 (I -80 -60 ·8 (I II 0
40017.3 -80 -80 ·B.O -80 -6.0 ·8(1 ·8 0 -Il 0 -Il 0 ·8·.0 ·Il 0 -80
40018 3 -80 - fl.O -80 -A.O -8.1) -Il 0 ·6 0 -80 -80 -6.0 .1\ 0 1 4

40020.2 -6 Q ·80 -Il 0 -80 -e.o -1\ 0 -6 0 ·6 0 ·6.0 -II 0 ·110 l' 0

400;>0 :I -11.0 -fl.O -8.0 -00 -80 ·il 0 ·Il 0 -6 0 ·80 -80 ·8 0 1 4

40031.2 -fl.O ·11.0 ·R 0 ·Il 0 0 , ./\ 0 ./1 0 -R (I -R 0 ·80 ./\ 0 09

40031 3 -60 ·80 ·8.0 ·60 ·8 (I · fl 0 . II (I ·fl 0 ·R (I . ·8 0 ·8 0 ·fl (I

40010 4 .1\ 0 ·C (I -/I (I -Il 0 ·6 (I .1\ (I (I ? .1\ (I .... (I .R 0 .1\ 1\ ·R \)

~0021 ~ -R (I -1l.0 .f! 0 -" 0 -80 -Il 'J - A 0 ./1 0 ·80 '-60 ·Il 0 , g

40077 I ·RO ·ILO ·f· (I ·11 0 -30 · R 0 0 ;> . R n .1\ 0 ·11 0 ·6 (I :I H

~007:1 3 ·R 0 ·60 ·6 l) ·R 0 ·11 0 · R n 8 0 -R (I ·R 0 ·80 ·R (I 1 4

60024 3 ·80 -60 ·R 0 ·80 -R 0 · ~ 0 -/I 0 ·R (I -/I (I ·R 0 1\ I) 1 7
60026.7 .R 0 -80 -8 (I -fl 0 - R 0 · ~ 0 R (I .r. (I ·Il (I ·80 ·fl (I 0 6

60027 7 -8 G ·8.0 ·8.0 -80 -A 0 · R (I 0 5 -R (I - 8 0 ·R 0 ·60 4 9

60021 ;1 -Il (I -6.0 .1\ 0 ·R 0 ·1l.0 -/\ 0 II 7 .!l (I .1\ 0 ·60 .1\ (I !> 0
60(l21J :> ·R (I ·Il (I ·11 0 ·R (I -6 Q · R (I '0 J . R 0 . Il 0 ·11 0 ·A 0 6 8
110026 1 ·A 0 . '10 ·e.n H (I ·Il 0 -8 (I 0 .1 ·f\ (J ·R (1 ·8.0 ·Il 0 8 4

11·i1 tit :, ,', I , ·Ii
'.. 'I .'ill;l 1 \ .'.I·d e; •
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Sediment Metal Chemistry Analyses Data



BPTC LA HARBOR TRACE METALS (ug/g dry -'\l~ti

• STAno,," • STATIO,," tOORG LEG Aluminum Antimony A~nic C.dm'um ChromIum Copper

<:000' 1 50ul~wAsl 51,p 41000 :1 1 ,''' a 0 3- , , 0 1 1 0

4 000 ~ :1 Sout~west Sl,p :1 37000 :1 4 13 0 a 48 95 I 10

<:0001 3 Southwest Slip 3 34000 :1 0 15 0 o 57 laO 120

40002 2 We&'. Bac,n, Pier 143 5 42000 , 3 9 4 0 22 67 62

40003 1 Turn,ng Bas,n, P,er 151 7 4BOOO 1 3 7 B 0 1 Q 55 49

40003 2 Turning BaSin, Pier 151 8 68000 o 7 5 9 0 13 39 25

40004 2 Lower Main Channel 11 24000 '2 0 '7 0 1 20 110 1 BO

40005 Ea&'. Bas,nTum,ng Basin 1 3 20000 2 0 8 7 o 59 53 78

4000e Consolidated Slip 16 30000 3 7 , B 0 2 BO 140 '90
40006 2 Consolidated Slip , 7 22000 4 4 '7 0 2 90 140 200

40031 3 Palos Verdes (Swartz 6) 7B 14000 1,0 5 8 1 20 110 42

40032 1 San Pedro Bay POLA 19 103 1 53000 o 43 6 0 o 24 <17 27

40008 3 East Basm Pier C 24 2 43000 , 8 11 0 o 31 64 60

40010 1 OH Cabnllo Beach 28 2 30000 1 3 18 0 1 90 90 160

40010 2 OH Cabnllo Beach 29 2 37000 , 4 '5 0 1 70 81 100

40011 3 Inner Harbor (channel 31 33 2 30000 3 0 15 0 0 47 90 110

4001:1 Southeast BaSin 34 2 35000 2 0 13 0 0 31 8,3 71

40014 3 Outer Queensway Bay 42 2 24000 2 1 15 0 1 50 71 6B

<10015 1 F.st1 Harbor Entrance t. 3 2 50000 1 <I , 0 0 0 47 57 ·50

400 18 3 Lone BeaCh Outer Harbor,'8 ~ . 2 24000 1 4 12 0 o 53 72 47. ~

400'19 Inner FI&t1 Harbor 55 2 25000 2 19 0 o 89 55 320

400,9 2 Inner Fish HartxJr 55 2 22000 3 0 16 0 20 '00 330

40023 3 Aiamr.oB Bay, Long Beacn Ma~nB 69 2 43000 o 9 5 5 0 36 44 35

B0028 2 Huntington Harbor Upper 98 2 39000 o 63 4 9 o 62 46 50

40007 2 Long Beach Haroor(chan ne!2! 20 3 <:1000 2 2 19 0 C 56 , ~ :> 150
<:0010 OH Cabnllo Beach 135 3 30000 5 13 0 1 20 i ';1 12.0• 400'2 2 Southeast Basm 35 3 38000 2 1 13 0 0 32 83 57

<:0013 1 Inner Queensway Bay 37 3 31000 5 8 3 , '20 55 51

<10014 2 Outer Cueensway Ba. 4 1 3 30000 2 3 14 0 , 50 ~~ 58, -
40015 :: Fish ,"'ar:)or Entrance 4 5 3 48000 5 7 0 ,~ "- :: <: 0~<

"- 00 17 3 L'Jng Beacn Channel c ' 3 35000 1 8 1 i 0 0 <:' 7E 47

400193 :;,ner l:':sh Hartor c - 3 34000 "- 1 3 4 0 6C ~ 2~' 520- '

t.002C 2 Lon,;; Beac~, Outer HartJor·2C: 59 3 49000 8 ," 5 - 31~,

"- OC 30 3 San Pearo Sreakwaler -;" 5: 57000 C 6 5 0 0 « ::'-, , 2

4 DC 3' 2 Pak>s Verdes (S....ar'.2 6, 77 3 15000 5 5 4e ~.:o 53

~ 002C 3 Lon,;; Beacn Outer Haroer·2: ~ , 4 <:9000 7 0 ~ :; € : 33_ '0

4002' 3 A:amllos Bar, Manne $:8CI'0- E :; 83000 3 5 2 0 2S ~, : 55

~:O22 t.la"'~cs Say Entrance 5 ; "- 37000 1 4 5 8 C :: ' - 48-,
"-0032 3 Sa." Poor:: Bay PCLA 19 81 "- 65000 o 89 5 0 C 2~ <: 5 <

G0033 Ouler ,.. aroor, PO LA 10 82 4 51000 1 5 '4 0 0 ":'9 ': ': C 1 10

8002"- A.nahtllm Bay, Outer 8 7 4 32000 o 68 6 7 0 30 "- 9 "- 2

80025 2 Huntln~on Harbor, LoW€r 92 "- 68000 o 5"- 2 0 o 09 25 13

80027 2 Hunt,ngton Haroor, Middle 95 "- 47000 o 55 6 5 0 27, ee , ,

8002- 3 ~un!:n01on Harbor. Middle 95 , 33000 o 62 6 0 0 3t. c - 68- ,
80'J28

,
~·L.'ntlr,giOf' Harber, Upper 99 4 28000 o 45 6 2 0 7,,- , S 72

•



BPTC LA HARBOR TRACE METALS (ug";) 0"" _lQrlll

STAnON • Ir"" L~.d ".ng.ne5~ "'~rcu,..." Nic~l!1 Silver S~lenium Tin Zinc •'000' 1 ~~OOO 53 590 o 62 ~3 a 31 a ~ 6 6 3 200

~ 000 1 2 ~8000 ~ 9 550 o 76 ~ 0 0.30 047 ~.5 190

4000 13 414'000 52 530 0 57 ~ 3 o :I 1 o 59 4 8 200

400022 :16000 36 ~50 0.22 28 o 16 o 27 4 :I 130

40003 I :1:1000 27 4:10 o 19 23 o 16 0.28 3 3 100

40003 2 2~000 21 710 O. I 2 15 0.10 o 12 3 5 70

40004.2 47000 4 7 490 0.46 47 0.79 2 .~O :I 1 220

40005. I 28000 68 400 0.:16 28 029 o 3:1 3 1 '90

40006 1 4:1000 140 350 0.73 45 0.89 0.64 8.0 540

40006 2 46000 1 70 420 0.58 46 0.92 0.53 8.7 570

40031.3 20000 29 250 0.26 23 1.20 a 49 10 7 88

40032.1 25000 24 4:10 0.18 18 0.14 0.20 3 6 79

40008.3 40000 31 590 o 22 33 0.23 0.22 3 8 140

40010 1 40000 32 340 o 30 38 o 55 I. 90 3.4 230

"0010 2 32000 3 1 410 04:1 34 0.41 1.60 2.7 230

4 00 11.3 414000 52 650 3.10 " 3, 0.52 0.33 5.6 220

400' 2 1 45000 :17 620 a 20 39 0.27 0.25 4 2 170

4 00'4 3 38000 64 380 o 22 38 a 45 0.75 4 4 2' a

~'OO' 5 1 31000 32 500 0.34 27 o 2~ a 41 4 2 120

400 18 3 37000 48 ~ 7 a o 24 33 o 36 o 4 a 3 6 150

~ 0019 1 ~3000 61 360 1.60 39 O. 5 ~ 1.60 6 5 310

4 00 19 2 3S000 65 450 1.90 39 a 62 1.00 9 \ 1""w~u

40023 3 26000 "3. "'0 o 09 24 0.22 ·8 00 3 3 120

80028 2 3100e 72 ~40 o 21 2~ a 19 o 22 4 " 230

40007 2 48000 72 580. 1.20 45 o 60 o "2 7 7 330

4 0010 " 35000 31 510 0.49 36 a 43 1 40 3 5 220

40012.2 45000 35 650 0.23 40 0.27 a 2~ 3 8 170

400' 3 1 37000 40 410 0.23 31 a 35 047 3.7 190 •40014 2 5000: 67 350 0.3 , 38 o 49 0.80 " . 2~0

~00\5 3 29000 34 400 a 54 2 , a 15 o 28 2 : , ~ C

400'7 3 "0000 32 600 O. I 8 34 0.29 o 36 3 8 l~C

4 00 19 :I 570eo 120 530 2.40 48 0.76 I 60 ~. ': ~ A9C

40020 2 35000 ~ " 490 a 10 25 o 25 a 2 S ~ 9 ~2C

40030 :I 28000 22 630 o 08 I 8 o 06 ·8 00 3 5 E :I

~003 12 17COO 3 E 250 o 30 26 1.60 o 57 15 \ :00

40020 3 3 7C CO "C 490 0 1 2 29 o 26 0.18 4 7 ~~o

~002' 3 37000 5 ' ~30 a 14 26 O' 42 ·8 00 3 9 ~ ~ ~

40022 , 3200(, SO 460 0 12 30 0 37 0 17 " 5 'se
40032 J 24000 23 440 C .15 , 7 o ' ' a 15 3 3 75, ,

40033. ~ 48:;CC 3 Z 620 0 25 47 '0.72 1 80 5 """... '-.i ...

80024.3 3<1000 35 460 0 15 27 o 20 o '5 2 9 '30

80026 2 21COC 28 350 a .04 I I 028 ·8.00 1 a 73

80027.2 40000 77 560 O. 15 29 0.22 O. 15 4 9 230

8002~ :l 39000 57 480 O. I 6 27 0.21 0.20 4 9 210

80028 3 33000 71 ~ 70 0.22 26 0.22 0.23 6 270

- ~. ;:,_, L ,~ C:- :: C'. ~ed
..:u :: ,~. ~. :l :lc: ~ ... 7. (I::

•
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NOAA-LA HARBOR TRIBUTYLTIN DATA PAGE 1 OF 1

__Q.~IE__JQ()~_9__ h_~ ~_SJA:!ION C()F9_t'i9 __T~I_(ppm. ~ry:

__ ...2~-J~~_~ 1 '_. ~ut~~est sip . 4QQQI._' 0 l2
29-Jul-92 2 1 southwest slip 400012 __.9.1.~

29-Jul-92 3 1 southwest slip 40001.3 0 19
30-Jul-92 5 1 . ~est basin, pier 143 40002.2 __0.J_~

31-Jul-92 7 1 turning basin, pier 151 40003.1 . NO _
__31-J~I-92 8 1 turning basIn, pier 151 400032 NO_

29-Jul-92 11 1 lower main channel 40004.2 0.09
30-Jul-92 13 1 east basin,tumlng basin 400051 0.47
31-Jul-92 16 1 consolidated slip 40006.1 0.38
31-Jul-92 17 1 consolidated slip 400062 5.1
30-Jul-92 81 1 san pedro bay, pola 19 40032.3 0.028
30-Jul-92 82 1 outer harbor, pola 10 400331 0.086

18-Aug-92 24 2 east basin pier c 40008 3 0.017
18-Aug-92 28 2 o---=ff--=--ca~b_n-:-:-:'I_o-:-b_e_a_c:h:- 4c-::0c-::-0_1-:c-0-----=' O. 1
18-Aug-92 __2_9-__2--- off cabrillo beach 400102 .....9_0_91_
18-Aug-92 34 2 southeast basin 40012 1 0.28.

_1--:-8-_A~u_g...,--9::-:2,----------_---=3~5__=-2 ---=-so.:-u:......:t_he_a_s_t_b_a_s_'n 4_0_0_'2. 2 °035
19-Aug-92 43 2 fish harbor entrance 40015 1 0.027
19-Aug-92 45 2 fish harbor entrance 400153 0029
19-Aug-92 55 2 inner fish harbor 40019.1 0.69
19-Aug-92 --=5-=6__2=--_. ---=i__n__ne.:-r------:fi:-Is--:-h_h_a_rb__o_r .__:-4--=-0-:=-0_19,,---.-=-2~ ---.:.0:..:..6=--:5~

19-.Aug-92. 57 2 inner fish harbor ._4_0_0~.] . 1.7
_1_9::--_A_u-><..g-c-::9c--=2__--,,-7-:=-5_------.:2.=.-__------.:s::....::a__n-----lp:-,e_d_ro:-b_re_a_kw:-a-,tec-::-r -----:--40030 3 NO

19-Aug-92 103 2 san pedro bay pola 19 40032 1 °015

-------
01-Sep-92 20 3 long beach har(channeI2) 40007.2 0.22

____9_'.~?~-92 33 3 inne~...barbor (channel 3) __4_0Q11_~-__-.._-_-_-0-046
02-Sec-92 37 3 inner queensway bay 40013 1 0.031-- --_._:.....--- ---------:----

_02.:-_$.ep-92__ 41 _3--=-- o_u_t~! aueensway_b_a-,-Y 400--14-·2---··· --0-642
02-Sep-92 42_---::3,---___ outer queenswat bat 40014 3 ·--_-.-~-._9_Q~8

02-Sep-92 51 3 10.!29 beach channel 40017.3 NO
02-See-92 54 __3__ lon9J?_each outer har.-18 400-18-3--_-~_~~_0:.0_5_5
02 -Sep-92 __5--=--9__3=-- lo-=-:n-igL..::-be-=-a::....:c_h_o:-,u_t--=--er_h_a_r_.--:=-2_0 ---,-40-=-0,,---2:c-:0_.2. ~_D_

C2-Sep-92 60 3 long beach outer har.-20 40020.3 NO
01-Sep-92 77 3 palos verdes (swart 6) 40031.2 0018
01-Sep-92 78 3 palos verdes (swartz 6) 40031 3 NO

16-Sep-92 63 4 alamitos bay, manne stad 40021.3 0 024
15-Sep-92 64 4 alamitos bay, entrance 40Q22.:._' ~942

1S-Sep-92 69 4 alamitos bay. I.b. marina _4001~_~__ 0.027
__ ~'-5- ~~_t?-_9~ ~Z ~ ~~b~_~f!1.E,,§~ outer --_. . ~QQ.2.'1.3 .__. ~

15-Sep-52 92 4 huntington harbor. lower 80025.2 ~..§..

i 5-Se~-97. 95 4 huntington harbor. middle 8002 7 .2 0.063
15-Sep-92 96 4 nuntmgton harbor. middle 80027 ::~ ~028

15-Sep-92 98 4 huntington harbor upper 80022.2 0041
15-Sep-92 99 4 huntington harbor. upper 80028 3________ 0 042
16-Sep-92 136 4 cabnllo beach 40010 1 0 16
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Porewater Metal Chemistry Analyses Data



• • •III'! I. I A HAIIIlOII fI III C/. MI I A. .~ 1'0111 WAil II ('..vII. (lty wfllyl')

STATION II STATION IlXJRO LEO SlIv.r Aluminum Cadmium COpp.' Iron Manvanee. Nickel Lead llnc
----~---------- -_._---, --_._-------- ----~_.-

WOOl 1 ~""1"w"~1 Slip 1 · 1\ 0 III 0 00001 1 50 9700 7600 2 10 o 02 4 70
H100l ? ~,nl'ttIWftlllt Slip 2 1 .1\ 0 47 0 OOI>RO 70 9500 2900 7 30 o &9 9 90
40007 ? W.... , IIR~ln. Pi,,·, 141 I> ·11 0 &70 0 16000 40 6100 1900 4 60 8 60 77 00
40004 2 I owef ~aln Channal 11 ./1 0 7 :1 0 03100 40 9900 9/10 ;> 60 0 1 I 5 50
4000/1 (:onflolldat"tf ~HlrJ 1 R /I {) (IfI o 07100 00 lROO 3110 1 20 1 50 4 flO
400011 2 COIl~ollcta",,1 ~lIp 1 I ·60 55 o 01700 0 911 1100 600 2 20 o 66 :I 00
40033 1 O,~", HRrt"". POI A 10 R2 ·R 0 1 I o 03/'00 1 flO 9300 680 2 30 a 68 15 00
40010 2 (m Ca",1I1o A"""h 79 7 · 8 0 1 Ii a 08900 1 60 8400 1110 8 90 o 21 9 40
40017 7 S",~h"a.1 n.~ln 35 2 -6 0 14 o 02000 0 81 noo 1200 20 o 68 3 90
004 no 1 fl 1 Hfth Harhnr Frrtranof'J 41 ;> · R 0 6 003500 0 7? 1300 2000 3 60 o 35 9 20
40019 1 Ino", ."hth f furhor &5 ;> ·6 0 1 4 o 01300 30 610 30 ;> 00 o 35 2 60.
400 III 7 Inunr , IAII I '.rhor f>1l 7 ·6 0 1 '1 o 01300 0 64 1300 130 o 34 o 58 2 .10
30031> 1 , \"'''')''1 ~::;'n1Juh.So91 Poln1 130 3 ·11 0 140 o 07900 , 30 1300 330 2.00 o 28 6 90
30035 ;> I I~ho<n SIOtl\lh.~;"al Polr~ 111 3 ·8 0 1100 0 18000 1 10 11000 710 7 20 a 69 32 00
40001 7 I nnU lIoRoh H"rtlO,(ChR"""I;» 70 1 -R 0 liOO 0 19000 39 00 1000 7700 4 00 18 00 9R 00
40017 3 I "nil n.. aol1 Chann,,1 hI :I .1\ 0 /17 a 02600 60 8300 fl 10 7 10 o 9 3 3 10
40nlR 1 1 Of"iJ BfH~r;h OUIAf Harhor- 11\ 54 1 · R n 11 o 05 70n 0 79 11000 170 3 20 o 32 5 50
400.11 7 PRlo8 VfHfiA, (Swar11 R) I I .1 ·H n fl4 0 O!)fiOO 70 1900 AO 1 40 o 93 16 00
40010 4 1.&1,,1110 lleRoh 110 ·H 0 :lOO 0 18000 fl 70 lROOO 670 8 20 6 90 61 00
/10071 7 1III1I1inylon Ih.,twr. Mlndl .. qh H n lPo o () 1900 ? RO I bOO 7.100 ~ 00 1 JO 14 00
ROO?R 7 , Illn11nUInn H..,rhnr. I'rl..... ' PH ·R (l ., !I n 02 'If)O 50 1900 600 7 70 () ~fi 7~ 00

')
II' ·1
r II tI

Ilf I 1'( 1,·J1
,'" I I \'-/'" I



•

•

•

t;;-itl!l Si/c and Total Organic Cdl"bnn i\nalys('~ Ilata
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NOAA- LA, HARBOR TOTAL ORGANIC CARBON AND GRAIN SIZE OATA:: PAGE 1 OF 2

DATE __ID0.B_Q__L.-E_(; STA!!9N Cl>FG_~9 ~BAJ~sgE:__--I()g _
__ 29-Jul_-_~ } 1 __ _ _ southwest sli~ ~Q011 _ _____l_Q-OO _ 1_.?9_

29-Jul-92 2 1 southwest_~.!P 4000!? . 7~ :99_ ~~_
--29-JUI-92--------3-'----- southwest slip 40001.3 _ 8100 201
----30-Jul-92 4 1 west basin. pier 143 --~002~1------------~J5o-f50

30-Jul-92 5 _1 west basin. pier 1~~__ 40002.2 75.00 O~~

30-Jul-92 6 1 west basin, pier 143 40002.3 60.00 0.8~

31-Jul-92 7 1 tumingbasin,pier151 40003.1. 8.00 0_J2
31-Jul-92 8 1 turning basin. pier 151 40003.2 24.00 0.63
31-Jul-92 9 1 tuming basin. pier 151 40003.3 32.00 0.77
29-Jul-92 10 1 lower main channel 40004.1 . 44.00 1.30
29-Jul-92 11 1 lower main channel 40004.2 89.06~3

29-Jul-92 12 1 lower main channel 40004.3 82.00 0.89
30-Jul-92 13 1 east basin,tuming basin 400051 52.00 195
30-Jul-92 14 1 east basin turning basin 40005.2 71.00 0.59
30-Jul-92 15 1 east basin turning basin 40005.3 77.00 0.61
31-Jul-92 16 1 consolidated Slip 400061 91.00 4.58

--31-Jul-92 17 1 consolidated Slip 40006.2 93.00 4.27
31-Jul-92 18 1 consolidated Slip 40006.3 78.00 4.40
30-Juf-92 79 1 san pedro bay, pola 19 40032.1 26.00 0.56
30-Jul-92 80 1 sanpedrobay.pola19 40032.2 15.00 1.80
30-Jul-92 81 1 san pedro bay, pola 19 40032.3 18.00 0.53
30-Jul-92 82 1 outer harbor. pola 10 40033.1 87 00 2 73
30-Juf-92 83 1 outer harbor, pola 10 40033.2 92.00 060
30-Jul-92 84 1 outer harbor, pola 10 40033 3 94.001.60

05-Aug-92 100 1 monterey bay ref. 30034.1 93.00 0.59'
05-Aug-92 101 1 momerey bay ref. 30034.2 9100' 0.65

_ 05-Aug-92 102 1 monterey bay ref. 30034.3 90.00 0.50

18-Aug-92 22 2 east basin pier c 40008.1 88.00 060
__18-Aug-92 23 2 _---=---e---=---a..:...st---=---b---=---a_s..,--in---'--,pi_e_r_c --,-4-::c00..,-0::-:8:-...,-2 =6_3--,-0_0_0'-...:...52=_

18-Aug-92 24 2 east basin pier c 40008.3 71.00 0.76
18-Aug-92 25 2 west baSin ent'1lnce 40009.1 57.00 0.38

___~Aug-92__ 26 2 west basin entrance 40009.2 73.00 0.40
_J..?-Aug-92 27 2 west basin entrance 40009.3 83.00 0.39

18-Aug-92 28 2 off cabrillo beach 40010.1 93.00 2.94
18-Au9.:~? :?9 ~ off cabrillo beach 4--,-0--,-010=---'.'=-2__ 76.00 2.53
18-Au g-92 30 2 _-,o::.:.ff---=---c-=--:a::.:b:.:..n--,-II.::,-o.=b--=-e-=-aC,:-h 4-;-;0:-:0:-:c1~0..,__.3:---__---,9::-:0:-:-.0-=-0=----,-1.:...1,-::-0
18-Aug-92 34 2 southeast basin 40012.1 82.00 1.45
18-Aug-92 35 2 _--=-so.:.cut'-:-7-h_e_a_s-,-t..,..b_as..,--i_n 4:-;:0;-;;0:-;-1~2_.2..;---:__---=88. 00 1.51
18-Aug-92 36 2 southeast baSin 40012.3 79.00 0.69
19-Aug-92 43 2 fish harbor entrance 40015.1 63.00 0.88
19-Aug-92 44 2 fish harbor entrance -----,40015.2 37_09_°:.6_1
19-Aug-92 45 2 fish harbor emrance 40015.3 30.00 0.82
18-Aug-92 46 2 terminal Island stp 40016.1 75.00 0.69
18-Aug-92 47 2 terminal island stp 40016.2 6800 049
18-Aug-92 48 2 terminal islandstp 40016.3 9100 0.55
19-Aug-92 55 2 inner fish harbor 40019.1 78.00 248
19-Aug-92 5-S 2 inner fish harbor 400192 77.00 2.30
19-Aug-92 57 2 inner fish harbor 40019.3 91 00 295
19-Aug-92 73 2 san pedro breakwater 40030.1 82.00 0.25
19-Aug-92 74 2 san pedro breakwater 40030.2 29.00 0.28

. 19-Aug-9275 2 san pedro breakwater ------..,--4-::c0030.3 2000 0.75
19-Aug-92 103 2 san pedro bay pola 19 40032.1 2600 0.38
19-Aug-92 104 2 san pedro bay pola 19 40032.2 40.00 0.29
19-Aug-92 105 2 san pedro bay pola 19 40032.3 40.00 0.28

'-- .::-; l-·- ,- :.' ,j' , .••



NOAA- LA HARBOR TOTAL ORGANIC CARBON AND GRAIN$IZE DATA PAGE 2 OF 2

DATE IOORd-LEG STATION ·-CDFGN-6-GAAIN-·SlzE TOC
~q1-S_ep:92~-.-·--·~1-9~-~--3~-:-}O~g~_aEh ~~!:.{S:.~~0ne~2).__ ~-··=~- ~~-:'-.{0.9.~7-1-.-~-.~.=~ 7§:OO~_ 1}~
_.01~St:p-~~__2~ 3 lon9 beach har (ChanneI2) ~0007.2 80.00 1 64

01-Sep:92 21 3 long beach har Ichannel2L 40007.3 77.00 0.68
01-Sep-92 31 3 Inner harbor (channel 3) , 40011.1 87,00 1.00

(i"1:sep:92----32 3 inner harbor (cnannel3) 400112 89.00 2.10
_01-Sep:92 33 3 innerharbor(channeI3L . 400113' 88.00, 1.54

02-Sep:92 37 3 innergueenswaybay '40013.1' 95.00· 1.98
.02-5ep-92 38 3 Inner queensway bay 40013.2 90.00 1.50
02-Sep:92 39 3 innergueenswaybay 40013.3 91.00 1.70
02-Sep-92 40 3 outer gueensway bay 400141 89.00 0.92

. 02-Sep:92 41 3 outer gueensway bay 40014.2 97.00, 2.34
02-Sep:92 42 3 outer gueensway bay 40014.3 . 94.00· 2.30
02-Sep:92 49 3 long beach channel 40017.1· 80.00' 0.76
02-Sep-92 50 3 long beach channel 40017.2 81.001 1.30
02-Sep-92 51 3 long beach channel 400173· 83.00' 1.40
02-Sep:92 52 3 long beach outer har -18 40018.1 : 71.00 I 0.56
02-Sep:92 53 3 long beach outer har -18 40018.2 77.00 0.76
02-Sep:92 54 3 long beach outer har -18 40018.3. 79.00 1.41
02-Sep-92 58· 3 long beach/outer har-20 40020.1 57.00 0 53
02-5e0-92 59 3 long beach outer har -20 . 40020.2 65.00 1.10
02-Sep:92 60 3 long beach outer har -20 40020 3 70 00 0 90
01-5ep-92 76 3 palos verdes(swartz 6) 40031.1 63.00 0.85
01-Sep-92 77 3 palos verdes (swart 6) 40031'2 63.00 2.77
01-Sep:92 7~ __3. palos verdes (swartz 6) 40031.3 52.00 070
01-Sep-9? 1'_,~_._.l.-_ Inner harbor (channel 3) 400114 -------aa"'OO 071
04-5eo-92 130 3 elkhorn slough, seal pOint 30035 1 88 00 1 70
04-Sep-92 131 3 elkhorn slough,seal.point 30035.2' 81.00 069
04-Sep-92 132 3 elkhorn Slough, seal pOint 30035.3 83.00 0 45

16-Se0-92 61 4 alamitos bay. marine stad 400211 53.00 061
16-5e0-92 52 4 alamitos bay, marine stad 40021.2 7900 0.97
16-Sep-92 63 4 alamrtos bay, manne stad 40021.3 39.00 0.95
15-5eo-92 64 4 alamitos bay. entrance 40022.1 77 00 11 0
15-5eo-92 55 4 alamitos bay. entrance 40022.2 91 00 0 90
15-5ep-92 66 4 alamrtos bay, entrance 40022 3 90 00 0 90
16-8ep-92 67 4 alamitos bay, I.b. manna 40023 1 5800 068

~Seo-92 6e ~ alamitos bay. I.b. manna 40023.2 5300 076
_1_6..:.:s.~~~ 69__~_. alamitos bay, I.b. manna 400233 3200 070

15- Sep-92 85 ~ anaheim bay. OLlT&r 80024·1 _---,-_ 31 00 0.29
__1~-Sep~~__... :__ __ anaheim ba\', outer 80024.2·73.00 0.51
_ 15:?~p-9: __~_. 4_.__ anaheim baY, outer 80024.3 6500 037.

15-58P-92 9~ " huntington harbo~. iower 800261.· 2700 0.37
15-5e0-92 92 4 huntl.ngton haroo.::.r"'-,7Io::..;w.:..:e::..;r._.,.- --:8:-::0:-::0~2~5.:..o.2::..; 10.00 1.40
15-5e~:_~;.... ~..~ __._~I!.!.~gt:.=:o:-nLh~a:;:rb":_0"-r.:..:...:..;:lo'-::w;-:;e7r_-- -;8~0~0~26~.'73-------,4::;';4~0~O__:0;.:. ..,;.42::..
15-5e:>-92 &A 4 huntington harbor. m_id_d,.,..le,-- ......:8:...::0..::0~2=7-=.1_ 79.00 0.61

. 15-§e0-9~ ?.?_._.~_ huntington harbor, mlCldle ~__-_---=-'80027.2 8900 0 eo"-
15-5eD-9:2. 9f.=.-. 4 huntington harbor. mld~le 80027.3 81.00 1.4 ~

3-Seo-92. 97 4 huntington ha·roor. upper 80028 1 42.00 0.64
15-Seo-9~ §..~ 4 huntington harbor. upoer 80028.2 60.00 1.52
15-Seo-92 9S ,; hun~ton harbor. upoer 80028.3 68.00 2.(15
11-5e0-92 '--1-0;--4-- seal benel travel control 300364 95 00' 12(':
11-Sep:92 i ~"" 4 elKhorn slough, seal bend . 30036.1 91.00 0,53
11-8ep-92 134 4 elkhom Slough, seal bend 30036 2 90 00 0.56
~~2 135 ~ ..~~rr. slough. seal be~ 300363 87.00 083

16-Sep-S2 136 4 cabnllo beach 400101 8800 2.2C
16-Sep-92 137 4 cabnllo beach 40Cl10 2 72.00 1.30
16-5e0-92 138 4 cabnllo beach 400103 95.00 1.30
15-5ep:9: 145 4 anaheim bay, outer _-::.80"_0;;.:2;-.4_.4 5_9_,:_'v_..9..5L

•

•

•14·0et-92
14-0ct-92
14-0ct-92

88
89
ge

5
5
5

anaheim bay, oil Island
anaheim bay, oil Island
anaheim bay, oil island

80025.1
80025.2
800253

4800 069
5200 1.00
5600 064
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I APPENDIX D

A'mphipod Laboratory Repl icate Data



•

•
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Amphipod Lahoratory Hcpl icatc Data - Leg 1



Sites . I L6b rep I ;; s t 6rt , # suru I "70 suruiual
, I I

1 home repl L 1 I 201 18 90

2 home repl I L2 I 20 20 100

3 home repl L31 20 18 90

4 home rep 1 L4/ 20 15 75

5 home repl I L5 I 20 19 95

6 ho me rep2 111 20 17 85

7 home rep2· I L2 I 20 20 100

8 home rep2 L31 20 18 90

9 home rep2 L41 20 20. 100

10 home rep2 I Lsi 20 18 90

1 1 home rep3 I L 1 I 20 19 95

12 home rep3 L2 1 20 20 100

13 home rep3 I L3 I 201 1 8 90

14 home rep3' I L41 201 201 100

15 home rep3 I L5 I 201 17 I 85

1 6 30035.1 I L 1 I 201 191 95

17 30035.1 I L2 I 20/ 121 60

18 30035.1 I L3 I 201 161 80

19 30035.1 , L41 201 151 75

20 30035.1 I LSi 201 15 I 75

21 30035.2. I L 1 I 201 17 I 85

22 30035.2 I L2 I 201 201 100

23 30035.2 I L3 I 201 121 60

24 30035.2 ! L41 201 1 1 I 55

25 30035.2 I L5 I 201 1 1.1 55

26 30035.3 . I L 1 I 201 16 I 80

27 30035.3 I L2 I 201 201 100

28 30035.3 , L3 I 201 1 1 55
29 30035.3 I L41 201 101 50

30 30035.3 I L5 I 201 14 I 70

31 40001.1 I L 1 I 201 141 70 I
32 40001.1 I L2 I 201 14 I 70 J
33 40001.1 I L3 i 201 17 I 8:,

34 40001.1 I L41 201 17 ! 85
35 40001.1 i L5 i 201 3/ 15I I

36 40001.2 1 L 1 I 201 51 25 I
37 40001.2 i L2 i 201 1 0 ! 50I

38 40001.2 I L3 ! 201 QI 45I ~ I

I 39 40001.2 L4! 201 1 4 i 70

40 40001.2 I L5 ! 201 13 I 65

•

•

•

!1\ I; 1,( )1< , I
i .J .. )



Sites Lab rep # start # suru 1. suruiu 61

41 40001.3 L1 20 ..
14 70

42 40001.3 L2 I 20 10 50

43 40001.3 L3 20 16 80

44 40001.3 L4 20 14 70

45 40001.3 L5 20 17 85

46 40002.1 L1 20 12 60

47 40002.1 L2 20 14 70

48 40002.1 L3 20 18 90

49 40002.1 L4 21 14 67

50 40002.1 LS 20 18 90

Sl 40002.2 L1 20 15 75

S2 40002.2 l21 20 13 . 65

53 40002.2 I L31 20 15 75

54 40002.2 L41 21 I 21 100

55 40002.2 I Lsi 20 151 75

56 40002.3 II I 201 11 I 55

57 40002.3 I l21 201 161 80

58 40002.3 I l3 , '20 I 161 80

59 40002.3 I l41 20 15 75

60 40002.3 I Lsi 201 161 80

6 1 40003.1, I Lli 20/ 11 I 55

62 40003.1 I l2 I 201 18 I 90
63 40003.1 I L3 I .20 I 10 I 50

64 40003.1 I L4! 201 141 70
65 40003.1 I L5 i 20( 1 1 I 55

,66 40003.2 I Lli 201 201 100
67 40003.2 I L2 201 101 50
68 40003.2 1 L31 201 141 70
69 40003.2 I l4 ,20 151 75
70 40003.2 I l5 I 201 41 20
7 1 40003.3 L'11 201 13 I 65
72 40003.3 I L2 I 20 I 18 I 90
73 40003.3 I L3 201 17! 85
74 40003.3 L4 20 I, 16 80
75 40003.3 lS 201 17 85
76 40004.1 I 111 201 15' 75
77 40004.1 I L21 201 17 85
78 40004.1 L3 I 201 15 , 75

r 79 40004.1 I l41 201 17 I 85
80 40004.1' I lsi 201 141 70

•

•



•

•

•

Sites I Lab rep I :::: start I # suru '7. suruiual

I I I I
81 40004.2 I Ll 20 15 75

82 40004.2 L2 20 141 70

83 40004.2 L3 20 16 80

84 40004.2 l4 20 17 85

85 40004.2 I L5 20 18 90

86 40004.3 L1 20 15 75

87 40004.3 L2 20 17 85

88 40004.3 L3 20 14 70

89 40004.3 l41 20 1 9 95

90 40004.3 lsi 20 16 80

9 t 40005.1 II 20 1 6 80

92 40005.1 I l2 I 20 15 75·

93 40005.1 I L3 I 201 181 90

94 40005.1 I L41 201 13 1 65

95 40005.1 I L5 I ·20 I 121 60

96 40005.2 I Lli 201 161 80

97 40005.2 I l2 I 201 13 I 65

98 40005.2 I L3 I 20/ 16 I 80

99 40005.2 I L41 201 13 I 65

1 00 40005.2 I L5 I 20 I 15 1 75

1 0 1 40005.3 ,I L 1 I 201 151 75

102 40005.3 I L2 I 20 I 16 I 80

103 40005.3 I l3 i 201 18 I 90

104 40005.3 I L41 201 191 95

105 40005.3 I l5 , 201 1 1 I 55

106 40006.1 I L 1 I 201 13 I 65
107 40006.1 I L2 I 201 15 I 75

108 40006.1 I L3 I 20 1 1 I 55

109 40006.1 I L41 201 13 I ,65

110 40006.1 I Lsi 201 61 30

1 1 1 40006.2 I L 1 I 201 10 I '50

1 12 40006.2
I

L2 ! 20 \ 13 I 65I
1 13 40006.2 i l3 I 201 171 85

1 14 40006.2 I l41 201 10 I 50

1 15 40006.2
I

L5 I 201 91 45I
1 16 40006.3 I L 1 i 20i 14 I 70I

1 17 40006.3 I L2 : 201 17 ! 85i

1 18 40006.3 ! L3 [ 20 I 13 i 65

I 1 19 40006.3 I l4! 201 12 I 60

120 40006.3 I l5 i 201 1 1 i 55!



Sites lab rep # sta.rt # suru '7. survivel

I I
12 t 40032.1 L 1 20 ..

17 I 85

122 40032.1 L2 20 18 90

123 40032.1 l3 20 17 85

124 40032.1 14 20 18 90

125 40032.1 l5 20 16 80

126 40032.2 L1 20 19 95

127 40032.2 L2 20 15 75

128 40032.2 L3 20 16 80

129 40032.2 l4 20 19 95

130 40032.2 l5 20 16 80

131 40032.3 11 20 19 95

132 40032.3 I l2 20 19 I 95

133 40032.3 I L3 20 191 95

134 40032.3 I L41 201 181 90

135 40032.3 I Lsi 20 181 90

136 40033.1 I L 1 I 201 161 80

137 40033.1 I l2 201 161 80

138 40033.1 I L3 1 201 17 , 8S-

139 40033.1 I l41 20/ 15 , 75

140 40033.1 1 L5 I 201 71 35

141 40033.2· .1 , L 1 I 201 19 I' 95

142 40033.2 I L2 I 201 151 75.

143 40033.2 I l3 I 201 91 45

144 40033.2 i L41 . 20 I ' 17 I 85

145 40033.2 I L5 20\ 101 50
146 40033.3 I 111 201 141 70

147 40033.3 I L2 j 201 16' 80
148 40033.3 I L31 20 1 1 I 55
149 40033.3 I L41 20 8/ 40
150 40033.3 I l51 201 16 I 80

•

•

•
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AmpI111)()lj Li:d)(Hdtor-y HcpJ icatc Data Leg 2



Sit es lab rep ;; start ;; suru i'. suruiual

1 40008.1 L1 20 19 95

2 40008.1 L2 20 18 90

3 40008.1 L3 20 12 60

4 40008.1 L4 20 13 65

5 40008.1 L5 20 18 90

6 40008.2 I L1 20 16 80

7 40008.2 L2 20 15 75

8 40008.2 L3 20 12 60

9 40008.2 l4 20 18 90

10 40008.2 l5 20 17 85

1 1 40008.3 L1 20 13 65

12 40008.3 L2 20 15 75

13 40008.3 I L3 201 14/ 70

14 40008.3 I L4 20 17 I 85

15 40008.3 I' l51 201 171 85

16 40009.1 I L 1 I 201 16 I 80

17 40009.1 I L2 1 201 17 I 85

18 40009.1 I L3 I 201 18 I 90

19 40009.1 I L41 201 18 I 90

20 40009.1 I L5 i 201 19' 95

21 40009.2 ,I L 1 I 20/ 17 I 85

22 40009.2 I L21 201 16 I 80

23 40009.2 I L3 I 201 16 I 80

24 40009.2 I L41 201 161 80

25 40009.2 I L5 I 201 161 80

26 40009.3 I L 1 I 201 16 I 80

27 40009.3 I L2 I 201 18 I 90

28 40009.3 I L3 I 20 17 I 85

29 40009.3 I L41 20 17 I 85

30 40009.3 I Lsi 201 191 95

31 40010.1 I L 1 , 201 191 95

32 40010.1 I L2 I 201 19 I 95

33 40010.1 I L3 I 201 16 I 80

34 40010.1 I L41 201 20\ 100

35 40010.1 ! L5 I 201 18 I 90

36 40010.2 ! L 1 I 201 18 I 90

37 40010.2 I L2 I 221 22) 100

38 40010.2 I L3 I 20 17 i 85

39 40010.2 I L4! 201 15 I 75
I

40 40010.2 1 L5 I 201 181 90

•

•

•
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Sites Lab rep # start ;; suru '7. su ru iu al '

I
41 40010.3 L1 20 20 100

42 40010.3 L2 20 15 75

43 40010.3 L3 20 19 95

.44 40010.3 L4 20 19 95

45 40010.3 L5 20 18 90

46 home rep 1 L1 20 20 100

47 home rep1 L2 20 17 85

48 home repl L3 20 18 90

49 home rep1 L4 20 19 95

50 home rep1 L5 20 20 100

51 home rep2 L 1 201 18 90

52 home rep2 L2 20 19 95

53 home rep21 L31 201 19 95

54 home rep2 L41 201 18 90

55 home rep21 L5 I 201 18 90

56 home rep31 L 1 201 18 I 90

57 home rep3! L2 201 191 95

58 home rep3/ L3 201 20 100

59 home rep31 l4 20/ 18 90

60 home rep3! L5 I 201 201 100

61 40012.1 I L 1 I 201 141 70

62 40012.1 I L21 201 13 I 65

63 40012.1 I L3 I 201 201 100
64 40012.1 I L41 201 161 80

6-5 40012.1 I L5 I 20! 141 70

66 40012.2 I L 1 I 201 12 I 60
67 40012.2 i l2 I 20/ 16 I 80
68 40012.2 I L3 I 201 17 I 85

69 40012.2 , L4 20/ 19 95

70 40012.2 L5 201 14 70
71 40012.3 .L 1 201 13 65

72 40012.3 I l2 I 201 151 7S
73 40012.3 I L3 201 91 4S
74 40012.3 I L4 20\ 18 I 90
7S 40012.3 I L5 201 14 70
76 40015.1 I L 1 I 20/ 17 I 85
77 40015.1 I l2 I 20/ 15 75
78 40015.1 I L3 I 201 • •

I 79 40015.1 I l41 201 17 I 85
80 40015.1 I l5 I 201 17 I 85

•

•

•



•

•
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Sites L6b rep ;: s t6rt # suru "7. suruiu61

81 40015.2 II 20 191 95

82 40015.2 L2 20 17 85

83 40015.2 L3 20 1 6 80

84 40015.2 L4 20 16 80

85 40015.2 l5 20 15 75

86 40015.3 I L1 20 16 80

87 40015.3 L2 20 20 100

88 40015.3 l3 20 19 95

89 40015.3 L4 20 18 90

90 40015.3 l5 20 19 95

91 40016.1 11 20 14 70

92 4001 6. t I L2 20 14 70

93 40016.1 l31 20 . 13 I 65

94 40016.1 I l41 20 151 75

95 40016.1 I l5 20 161 80

96 40016.2 I L 1 201 161 80

97 40016.2 I l2 I 201 201 100

98 40016.2 1 L3 201 16 I 80

99 40016.2 I L41 201 18 I 90

100 40016.2 I L5 I 201 18 I 90

10 1 40016.3 , L 1 I 201 171 85

102 40016.3 I L21 201 15 I 75

103 40016.3 I L3 I 201 18 I 90

104 40016.3 I L41 201 181 90

105 40016.3 I L5 I 201 12 I 60

106 40030.1 I L 1 I 201 18 I 90

107 40030.1 I L2 I 201 181 90

108 40030.1 I L3 201 lsI 90

109 40030.1 I L4 201 17 I 85

1 10 40030.1 I Lsi 20 191 95

1 1 1 40030.2 I L 1 I 201 19 I 95

1 12 40030.2 I L2 I 201 201 100

1 13 40030.2 I L3 21 I 21 I 100

1 14 40030.2 I L41 20 181 90

1 15 40030.2 I Lsi 201 17 I 85

1 16 40030.3 I L 1 I 201 191 95

1 17 40030.3 I L2 I 201 17 I 85

1 18 40030.3 I L3 I 221 221 100

l 1 19 40030.3 I L41 201 191 95

12 a 40030.3 ! L5 I 201 201 10 a



Sites Lab rep # start ;; suru ,. suruiua/

121 40019.1 Ll 20 ·17 85

122 40019.1 l2 22 22 100

123 40019.1 L3 22 22 100

124 40019.1 L4 20 1 1 55

125 40019.1 L5 20 15 75

126 40019.2 11 20 14 70

127 40019.2 L2 20 15 75

128 40019.2 L3 20 14 70

129 40019.2 L4 2'0 16 SO
130 40019.2 L5 2P 14 70

131 40019.3 Ll 20 12 60

132 40019.3 L2 20 6 30

133 40019.3 L3 20 1 1 55

134 40019.3 l4 201 8 40

135 40019.3 L5 201 17 I 85

136 40032.1 11 20 181 90

137 40032.1 l2 201 201 100

138 40032.1 L3 201 18 1 90,

139 40032.1 I L4 ·20/ 18' 90
140 40032.1 I L5 I 201 201 100
141 40032.2 I L 1 I 20 191 95
142 40032.2 1 l2 201 171 85

143 40032.2 j L31 20 19 I 95
;44 40032.2 L41 20 201 100

145 40032.2 I L5 I 201 .1 9 I 95
146 4003~.3 I II I 201 13 I 65

'47 40032.3 , L21 201 ' 15 ! 75
148 40032.3 I l31 201 19 I 95
149 40032.3 l4 20 201 100
150 40032;3 I L5 201 191 95

•

•

•
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Amp (1 i p () tJ L at) (H a t () r y 1\ c p lie ate Da t a - Leg J



•

•

•
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Sites I LBb rep I # s tB rt # suru '7. suruiuel

I I
1 40017.1 I L1 I 20 18 90
2 40017.1 L2 20 13 I 65
3 40017.1 L3 20 15 75
4 40017.1 I L4 20 13 65
5 40017.1 L5 20 17 85
6 40017.2 L1 20 17 85
7 40017.2 I . L2 20 13 65
8 40017.2 L3 20 17 85
9 40017.2 L4 20 17 85

10 40017.2 I L5 20 18 90
1 1 40017.3 I L1 I 20 18 90
12 40017.3 I L21 201 18 90
13 40017.3 I L31 20 201 100
14 40017.3 I L41 201 161 80
1s 400J7.3 I Lsi 20/ 16 80
16 40011.1' I L1 I 201 161 80
17 40011.1 I L2 I 20/ 191 95I
18 40011.1 I L31 201 191 95
19 40011.1 I L41 201 12 I 60
20 40011.1 I Lsi 201 191 95
2 1 4001 1.2 I L1 I 201 17 I 85
22 40011.2 I L2! 20/ 15 I 75
23 40011.2 I L31 201 201 100
24 40011.2 I L41 201 18 I 90
25 40011.2 I lSI 20/ 14 I 70
26 4001 1.3 I L1 I 201 17 I 85
27 40011.3 I L21 20\ 161 80
28 4001 1.3 I L3 201 15 I 75
29 40011.3 I L4! 201 181 90
30 4001 1.3 I L5 I 201 161 80
3 1 40007.1 I L1 I 201 17 I 85
32 40007.1 I L2 I 201 161 80
33 40007.1 I L31 201 181 90
34 40007.1 1 L41 201 13 I 65
35 40007.1 ! LSi 201 18 I 90
36 40007.2 I L1 1 20[ 181 90
37 40007.2 I L21 201 14 I 70
38 40007.2 I l31 20! 17 ! 85

I

I 39 40007.2 I l41 201 201 100
40 40007.2 I Lsi 201 19 I 95



Sites Lab rep. # start # suru i'. suruiual
I I

41 40007.3 L1 20 20 10'0

42 40007.3 I L2 20 16 80

43 40007.3 L3 20 15 75

44 40007.3 I L4 20 15 75

45 40007.3 L5 20 12 60

46 40014.1 L 1 20 13 70

47 40014.1 L2 20 14 70

48 40014.1 L3 20 16 80

49 40014.1 L4 .: 20 15 75

50 40014.1 L5 20 19 95

51 40014.2 L 1 20 15 75

52 40014.2 I L2 I 20 201 100

53 40014.2 I L3 I 201 17' 85

54 40014.2 I L41 201 121 60

55 40014.2 I Lsi 201 161 80

56 4001 4.3 I L 1 I 201 15 I 75
57 40014.3 I L2 I 201 01 0
58 4001 4.3 1 L3 I 201 181 90
59 4.fJ 014.3 I L41 201 161 80
60 40014.3 I Lsi 201 15 I 75

61 40013.1 I, L 1 I 201 17 I 85

62 40013.1 I L2 I 2·0 I 181 90
63 40013.1 I L3 I 201 12 I 60
64 40013.1 I L41 201 18 I 90

65 40013.1 I Lsi 201 18 I 90
66 40013.2 I L1 I 201 161 80
67 40013.2 I L21 201 181 90
68 40013.2 , L31 201 151 75
69 40013.2 I L41 201 171 85
70 40013.2 1 Lsi 201 181 90
71 40013.3 I Lli 201 15 I 75

72 40013.3 I L2 I 201 16 I 80
73 40013~3 I L3 I 20 20 I 100

74 40013.3 I L41 20 15 I 75
75 40013.3 I Lsi 201 151 75
76 40020.1 I 'L 1 I 201 151 75
77 40020.1 I L21 201 15 I 75I

78 40020.1 I L31 201 18 I 90

I 79 40020.1 I L41 201 18 I 90

80 40020.1 I L5 I 201 17 I 85

•

••

•



•
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Site s La b re D # S tart # suru '7. suruiual

I
81 40020.2 I L11 20\ 16 80,

201-82 140020.2 I 20 100L2

83 40020.2 I L3 20 20 100

84 40020.2 L4 20 20 100

85 40020.2 L5 20 16 80

86 40020.3 I Ll 20 16 80

87 40020.3 L2 20 14 70

88 40020.3 L3 20 17 85

89 40020.3 L4 20 19 95

90 40020.3 I L5 20 18 90

91 40031.1 I Ll I 20 17 85

92 40031.1 L21 20 18 90

93 40031.1 I L3 I 201 171 85

94 40031.1 I L41 201 151 75

95 40031.1 I Lsi 201 19 I 95

96 40031.2 I L 1 1 201 17 I 85

97 40031.2 I L2 I 201 17 I 85

98 .40031.2 I L31 201 201 100

99 40031.2 I L41 201 19 I 95

100 40031.2 i L5! 20) 20 I 100

10 1 40031.3 I L 1 1 201 19 I . 95

102 40031.3 I L2 I 201 191 95

103 40031.3 I L31 201 191 95

104 40031.3 I L41 ,20 I 201 100

105 40031.3 I LSi 201 191 95

106 30035.1 I L 1 t 201 151 75

107 30035.1 I L21 201 161 80

108 30035.1 I L31 201 16 I 80
109 30035.1 I L41 201 161 80

1 10 30035.1 I Lsi ' 20 I 15 I 75

1 11 30035.2 I L 1 I 201 lSi 75

1 12 30035.2 I L21 201 161 80

1 13 30035.2 ! L31 201 121 60

114 30035.2 I L41 ' 20 I 151 75

1 15 30035.2 I LSi 201 17 I 85

1 16 30035.3 I L 1 I 201 141 70

1 17 30035.3 I L2! 201 13 I 65

1 18 30035.3 I L3 i 20: 17 I 85I

I 1 19 30035.3 I L41 201 13 I 65I

120 30035.3 ! L5; 201 17 I 85



Sites Lab rep # start # suru "7. suruiual
I I

121 home repl L1 I 20 18 90

122 home repl L2 20 20 100

123 home repl L3 20 20 100

124 home rep 1 L4 20 19 95

125 home repl L5 20 17 85

126 home rep2 L1 20 18 90

127 home rep2 L2 20 20 100

128 home rep2 L3 20 18 90

129 home rep2 L4 20 17 85

130 home rep2 L5 20 18 90
131 home rep3 I L 1 I 20 17 85

132 home rep3 L2 201 20 100

133 home rep3 I l31 20 201 100

134 home rep3 I L41 20 I 18 I 90
135 home rep3 I L5 201 191 95
136 40018.1 I II 1 201 141 70
137 40018.1 I L2 I 201 10 I 50
138 40018.1 I L3 I 201 15 I . 75

139 40018.1 I L41 201 11 1 55
140 40018.1 I L5 I 201 17 I 85
141 40018.2 I L1 I 201 17 ," 85
142 40018.2· I L2 I 201 161 80
143 40018.2 I l3 I 201 16 I 80
144 40018.2 I l41 201 181 90
145 40018.2 I l5 I 201 12 I 60
146 40018.3 I L1 I 201 19 I 95
147 40018.3 I L2 I 201 191 95
148 40018.3 I l3 1 201 17 I 85
149 40018.3 I L41 201 19 I 95
150 40018.3 I l5 I 201 19 I 95 "

•

•

•
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Amphq~od LiJhul"21t(lI"Y ReplIcate Dala - l.eg 4



Sites I leb rep ;; s t ert ;; eliue '70 suruiuel

I
1 40021.1 L1 20 17 85

2 40021.1 L2 20 17 85

3 40021.1 L3 20 12 60

4 40021.1 l4 20 13 65

5 40021.1 L5 20 1 6 80

6 40021.2 L1 20 17 85

7 40021.2 L2 20 15 7S

8 40021.2 l3 20 10 50

9 40021.2 I l4 20 17 85

10 40021.2 L5 20 18 90

1 1 40021.3 L 1 20 15 7S

12 40021.3 I L2 201 13 65

13 40021.3 I L3 I 201 14 70

14 40021.3 L4! 20 1 8 90

1S 40021.3 I L5 I 201 1 1 I 55

1 6 40021.4 I L 1 I 201 181 90

17 40021.4 I L2 I 201 18 90I

18 40021.4 I L3 I 201 201 100

19 40021.4 I L41 201 181 90

20 40021.4 I L5 I 201 191 95

2 1 40022.1 I L 1 I 201 18 I 90

22 40022.1 I L2 I 201 191 95'

23 40022.1 I L3 I 20/ 18 , 90

24 40022.1 I L41 201 181 90

25 40022.1 I L5 I 201 191 95

26 40022.2 I L 1 I 201 201 100

27 40022.2 I L2 I 20 I 191 95

28 40022.2 I L3 I 20 191 95

29 40022.2 I L41 20 181 90

30 40022.2 I L5 I 20 161 80

31 40022.3 I L 1 I 201 161 80

32 40022.3 I L2 I 201 1 7 j 85

33 40022.3 i L3 I 20 I· 141 70

34 40022.3 i L41 20 18 I 90

35 40022.3 I L5 I 201 161 80

36 40023.1 I l 1 I 201 18 I 90

37 40023.1 I L2 I 201 101 50

38 40023.1
I

L3 i 201 18 i 90I

I 39 40023.1 i L41 201 161 80

40 40023.1 I l51 201 191 95

•

•

•

i.\ !I \ i: :',1 J!: iii, ...



Sites lab re p # start # oliue '70 suruiual

41 40023.2 II 20 .. 19 95
42 40023.2 l2 20 14 70
43 40023.2 l3 20 15 75
44 40023.2 l4 20 18 90
45 40023.2 l5 20 13 65
46 40023.3 L1 20 16 80
47 40023.3 l2 2,0 20 100
48 40023.3 l3 20 19 95
49 40023.3 l4 20 16 80
50 40023.3 l5 20 20 100

. 51 80024.1 L1 20 17 85
52 80024.1 l2 20 17 85
53 80024.1 l3 20 19 95
54 80024.1 I l4 20 17 85
5'5 a0024.1 l5 201 17 85
56 80024.2 I l1 201 171 85
57 80024.2 I L2 201 14 70
58 80024.2 I L3 201 181 90
59 80024.2 I l4 201 18 90
60 80024.2 I l5 201 17 85I

61 80024.3 I Lt 20/ 181 90
62 80024.3

"

l2 201 17 85
63 80024.3 I L3 201 20 1 100
64 80024.3 I L4 201 131 65
65 80024.3 I L5 201 14\ 70
66 80026.1 I L1 I 20 161 80
67 80026.1 I L2 I 201 191 95
68 80026.1 I L3 , 201 18 90
69 80026.1 I L4 20 18 90
70 80026.1 , L5 20 15 75
7 1 80026.2 I L1 20 191 95
72 80026.2 I L2 201 171 85
73 80026.2 l3 20 18 90
74 80026.2 L4 20/ 18 I 90
75 80026.2 I L5 20 201 100
76 80026.3 I Lt 20 15 75
77 80026.3 L2 I 20 16 80
78 80026.3 I L3 20 19 I 95

I 79 80026.3 I l41 20 16 80
80 80026.3 I L5 " 20 161 80

•

'.

'.
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Sit e s L Bb re p It St Brt # 81iue "70 suruiu81

I I I
81 40010.4 L 1 20 1 8 90

82 40010.4 I L2 20 20 100I

83 40010.4 L3 20 t8 90

84 400tO.4 l4 20 13 65

85 40010.4 l5 201 20 100

86 40010.5 II 20/ 19 I 95

87 40010.5 l2 20 19 95

88 40010.5 l3 20 17 85

89 40010.5 l4 20 17 85

90 40010.5 L5 201 17 85

91 40010.6 Lt 201 17 85

92 40010.6 L2 20 17 85

93 40010.6 I L3 I 201 1 8 90

94 40010.6 I L41 201 17 85

95 40010.6 I L5 I 20\ 151 75

96 80027.1 I L 1 I 20 I 121 60

97 80027.1 I L2 I 201 13 I 65I

98 80027.1 I L3 I 201 1 1 I 55

99 80027.1 1 L41 201 16 I 80

1 00 80027.1 I L5 I 20\ 12 I 60-
1411 01 80027.2 I L 1 I 201 70

102 80027.2 I L2 I 201 171 85

1 03 80027.2 I L3 I 201 101 50

104 80027.2 I L41 201 14 70

105 80027.2 I L5 I 201 12 I 60

1 06 80027.3 I L 1 I 20 I 91 45

107 80027.3 I L2 I 201 101 50

108 80027.3 I L3 I 201 5 25

1 09 80027.3 I l41 201 16 I 80

1 10 80027.3 I l5 I 201 41 20

1 1 1 80028.1 I l 1 I 201 161 80

1 12 80028.1 I l2 I 201 141 70

1 1 3 80028.1 I L3 1 20 I 18 I 90

1 1.4 80028.1 I L41 201 1 1 I 55

1 15 80028.1 I LS I 20i 14 I 70

1 16 80028.2 I L 1 I 20 I 12 ! 60

1 17 80028.2 I L2 I 20\ 1 1 I 55

1 1 8 80028.2 i L3 I 20 I 15 ! '75

I 1 19 80028.2 I L4) 201 161 80-

1 20 80028.2 I LS I 20 I 19 I 95



Sites LBb rep :# s t Brt ;: Bliue '0 suruiuBI

121 80028.3 l 1 20 : 12 60

122 80028.3 L2 20 9 45

123 80028.3 l3 20 13 65

124 80028.3 L4 20 12 60

125 80028.3 L5 20 6 30

126 home rep 1 L 1 20 20 100

127 home repl L2 20 20 100

128 home repl L3 20 17 85

129 home repl L4 20 18 90

130 hom e rep 1 L5 20 20 100

131 home rep2 L 1 20 17 85

132 .home rep2 L2 20 19 95

133 home rep2 l3 21 21 100

134 home rep2 L41 20 19 95

135 home rep2 I L5 201 201 100

136 home. rep3 I L 1 21 I 21 100

137 home rep3 I L2 20) 181 90

138 home rep3 I L3 I 201 20 100

139 home rep3 L4 ·20 I 17 85
140 home rep3 I L5 I . 20 20 100

141 30035.4 I L 1 I 201 171 85

142 30035.4 I L21 201 17 85

143 30035.4· I L3 I 20 18 90

144 30035.4 I L41 20 141 70

145 30035.4 I L5 I 20 I 161 80

146 30035.5 I L 1 I 20 I 10 50
147 30035.5 I L2 I 20 16 80
148 30035.5 I L3 20/ 9 45
149 30035.5 I L41 20 15 75
150 30035.5 I L5 I 20 17 85
151 30035.6 I L 1 I· 20 15 I 75
152 30035.6 I L2 I 20 16 80
153 30035.6 I L31 20 18 90
154 30035.6 I L41 20 13 65
155 30035.6 I L5 I 201 17 85

•

•
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I\mphipou lL:lho[';;lllry Replicate Data Lc.:g 5
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Site I # s t 8rt # suru I '7. suruiu81
I I

1 home rep 1 I 201 191 95
2 home rep 1 I 201 20 100
3 home rep 1 I 20 201 100
4 home rep 1 20 19 95
5 home rep 1 I 20 20 100
6 home rep 2 20 18 90
7 home rep 2 20 17 85
8 home rep 2 , 20 20 100
9 home rep 2 20 18 90

10 home rep 2 201 17 85
11 home rep 3 20 201 100
12 home rep 3 I 20 19 95
13 home rep 3 I 201 18 I 90
14 home rep 3 I 201 191 95
15 home rep 3 I 20\ 171 85
16 80025.2 I 201 13 I 65
17 80025.1 , 201 14' 70
18 80025.1 I 201 13 I 65
19 80025.1 I 201 16 I 80
20 80025.1 I 201 12 I 60
21 80025.1 I 201 101 50
22 80025.2 I 201 17 I 85
23 80025.2 I 201 171 85
24 80025.2 I 201 181 90
25 80025.2 I 201 15 I 75I

26 80025.3 I 201 13 I 65I

27 80025.3 I 201 13 \ 65
28 80025.3 I 201 17 I 85
29 80025.3 I 201 17 I 85
30 80025.3 I 201 15 I 75
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Amplilpod Waler Qual ily Dali..l
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LEG 1

BPTCP LA HARBOR LEGS 1-5 AMPHIPOD AND ABALONE WATER OUAUTY DATA

RHEPOXYNIUS TESTS

Site code Total NH3

at test end
(mg/ L)

pH

at test end
Unionized

NH3

( mg/L)

Dissolved Oygen
Discreoancies

(mg/L)
Start Erd

Salinity

Discrepancies

(ppt)
Stan Ef)j

•

•

40001.1
40001.2

40001.3
4000~.1

40002.2
40002.3
40003. 1

40003.2
~C003.3

40004.1
40004.2
40004.3
400:)5.1
40005.2
40005.3
40006.1
40('06.2
40006.3
400321
40032.2
4(:::32 ~

~0032.

4C03·3.2

30C3~.

30C34,2
30C3J.3
30035.1
30035.2

Home rep.1
Home rE;). 2

HOr.le rep. 3

0.06
0.06
0.07
0.08
0.08
0.08
0.97
0.21

C' . 2 0
0.45
0.39
0.10

no data
1 .1 0
0.24
0.96
740

.60
o 24
Co .34
o. ~ 3
1.30
C. 5 3
C. i 7
0, C8
Co.19
0.07
0.05
0.16
0.04
0.1 5
C'.13

8.08
8.06

8.03
8.07
8.05
8.10
8.1 1
8.14
8 . 1 1
8.04
8.03
8.10
8.13
8.16

8.28
8.49
8.48

8.13
8.03
8.26
8 22
8.09
8.04
8 1 4

8.1 3
8.09
8.1 2
9.07
9.58
9.27
8.44

8.97

0.00
0.00

0.00
0.00
0.00
0.00
0.03
0.01
0.01
0.01
001
0.00

no data
0.04
0.01
007
0.56
0.05
0.01
o 02

.0.02
0.04
O. C1

o Ci

o CO
O.Oi
0.00
0.01
0.14

0.02
0.01
o 03

Page 1

7.57
7.63

7.73

7.62

7.63

7.70
7.65
7.76
7.70

7.62

8.89
8.87

9.10

8.50

8.78

8.93
8.93
8.70

8.68

2 9

29

29
2 9

29
2 9

2 9
29
29

2 9
2 9

29

32
32

::; 2

32

33
32

32

32
:2 2
32

32
32

32



Page 2

•



•
Page 3



LEG 4

BPTCP LA. HARBOR LEGS 1-5 AMPHIPOD AND ABALONE WATER OUALITY DATA

RHEPOXYNIUS TESTS •
Site code Total NH3

at test end
(mgl L')

pH Unionized
at test end NH3

(m giL)

Dissolved OYQen
Discrepancies

(mg/L)
Start . End

Salinity
Discrepancies

(Ppt)

Start End

40010.4 8.02 8.19 0.31
40010.5 0.30 7.91 0.01
40010.6 0.19 7.89 0:00
40021.1 0.91 8.00 0.02
40021.2 1 .37 8.00 0.03
40021.3 0.92 7.96 0.02
40022.1 3.53 8.01 0.09
40022.2 0.25 8.02 0.01

400223 0.1 0 8.05 0'.00

40023.1 5.08 8.02 0.13
40023.2 3.50 8.15 0.12
40023.3 3.42 8.09 o.1 1
80024.1 0.38 7.92 0.01
80024.2 0.34 7.93 0.01
80024.3 0.37 7.94 0.01 ',.80024.4 0.37 7.86 0.01
80026.1 7.64 8. i 0 0.24
20026.2 3.C ~ 8.03 O.Oc
80026.3 3.98 8.10 0.13
80027.1 2.51 7.88 0.05
80027.2 6.09 8.03 0.17
80027.3 3 94 7.87 0.07
80028.1 5.53 - 9 ~ 0.14/. '::

80':23.2 5.70 8.00 0.1 ...
80C28.3 7.95 8.10 0.25
30035.4 1 .24 8.3 C 0.06
30035.5 1.90 8.22 0.08
30035.6 1 .29 7.72 0.02

Travel ccntr 1 .1 6 8.12 0.04
Home rep. 1 0.13 7.75 0.00
Home rep. 2" 0.08 7.72 0.00
Home rED. 3 0.0:; 7.83 .0.00

•
Page 4
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BPTCP LA HARBO.C\ LEGS 1·5 AMPHIPOC: AND ABALONE WATEH CUA~TY DAi A

LEG 5 RHEPOXYNIUS TESTS

Site code Total NH3 pH Unionized . Dissolved Oygen Salinity
at test end at test end NH3 Discrepancies Discrepancies
(mg/ l.) (m g/ L) (mg/L) (ppt)

Sta rt Em S t ar~ Ere

80025.1 1 .90 8.37 0.1 1
80025.2 1 .80 8.62 0.19

80025.3 2.70 R.50 0.21
Home reD. 1 0.20 8.22 0.01
~ome ree. ? C'.1 0 8.12 0.00
Home re: - o 1 0 8 22 0.00J

Pa~e 5
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Amphipod Test Ammonia Data



BP'TC LA HAR&OR AMMONIA SUMWAY fPC)D)

• UNIONtlED
STATION' STATION IOORG LEG AMMONIA

300H.1 Monterey Bay-REF 100 1 2.1
3003~ .2 Monterey Bay-REF 101 1 5.9
30034.3 Monterey Bay~eF 102 1 2.3
40001.1 SoutnweSf Slip 1 1 1.8
40001.2 Soutnwest Slip 2 1 1.7
40001.3 Soutn west Slip 3 1 1.9
40002.1 West Basin, Pier 143 4 1 2.4
40002.2 West Basin, Pier 143 5 1 2.3
40002.3 Well Basin, Pier 143 6 1 2.5
40003.1 Tuming ~. Pier 151 7 1 31.6
40003.2 Tuming ~, PIer 151 8 1 7.3
40003.3 Tuming BasWt, Pier 151 9 1 6.5
40004.1 Lower Main Channel 10 1 12.5
40004.2 Lower Main Cl'\annel 1 1 1 10.6
4000~.3 Lower Main Ch81'lnef 12 1 3.2
40005.1 East Basin,TumWl9 Basin 1 3 1 -9.0
40005.2 East BaSin, Tuming BaSIn 1 4 1 40.1
40005.3 East Basin,Tuming Basin 1 5 1 1 1.5
40006.1 Consolidated SOp 1 6 1 73.8
40006.2 ConSOlidated SliP. 1 7 1 556.0
40006.3 Consolidated ~ 18 1 54.5
40032.1 San Pedro Bay, POl.A 19 79 1 6.5
40032.2 San Pedro Bay, POLA 19 80 1 15.5• 40032.3 San Pedro Bay, POLA 19 81 1 17.9
40033.1 . OulBr Hart>or, POLA 10 82 1 40.4
40033.2 OulBr Hart)Or, POLA 10 83 1 14.7
40033.3 OUlBr HaJt)or, POLA 10 84 1 5.9
40008.1 East BasiI'I Pier C 22 2 14.3
40008.2 East Basiri Pier C 23 2 5.0
40008.3 East BaSin Pier C 24 2 10.2
40009.1 West Basin Entr81'lce 25 2 3.3
40009.2 West Basin Entrance 26 2 2.7
40009.3 West Basin Entrance 27 2 2.3
40010.1 Of! Cabrillo Beadl 28 2 5.4
40010.2 Off Cabrillo Beadl 29 2 6.8
~0010.3 Off eatlrillo Bead'! 30 2 7.5
40012.1 SoU1t1eaS1 Basin 34 2 5.1
~0012.2 Soutneas1 Basin 35 2 2.5
40012.3 Soutneast Basin 36 2 3.1
40015 1 FiSh HartlOr Entrance 43 2 11.2

40015.2 Fish HarbOl' Entrance 44 2 2.2

40015.3 Fish Hart>or Entrance 45 2 9.9
40016.1 TerminaJ Island STP 46 2 -9.0
40016.2 Terminal Island STP 47 2 2.9

40016.3 TerminaJ Island STP 48 2 2.4
40019.1 Inner FISh Hart)Or 55 2 114.2

40019.2 Inner FISh Hart)Or 56 2 -9.0

40019.3 Inner FISh Hartx>r 57 2 -9.0
40030.1 $an Pedro Breakwater 73 2 104.3

• 40030.2 San Pedro Breakwate r 74 2 62.2

40030.3 San Pedro Breakwater 75 2 93.5
40032.1 San Pedro Bay, POLA 19 103 2 3.7

40032.2 San Pedro Bay, POLA 19 104 2 17.9

40032.3 San Pedro Bay, POLA 19 105 2 7.0

-;- ~ nOl detected'.
-~:. -~J not analyzed



BPTC LA HARBOR AMMONIA SUMMARV (PPb)

UNIONIZED • I

STATION II STATION DORG LEG AMMONIA

30035.1 Elktlom Slougtl.S6a1 Point·REF 130 3 14.3

30035.2 Elktlom Slough.Seal Point-REF 131 3 144.6
30035.3 Elktlom Slougtl.S6a1 Point·REF 132 3 ·9.0
40007.1 Long Beach Harbor (ChannaI2) 19 3 ·9.0
40007.2 Long Beach Harbor (Channa~) 20 3 ·9.0
40007.3 Long Beach Harbor (ChannaI2) 21 3 -9.0
40011.1 Innar HaI1,)()r (Channal 3) 31 3 5.4
40011.2 Inner Harbor (Channel 3) 32 3 ·9.0
40011.3 Innar Harbor (Channei 3) 33 3 ·9.0

.40013.1 Inner Oueensway Bay 37 3 34.8
40013.2 Inner Queensway Bay 38 3 32.5
40013.3 Inner Oueensway Bay 39 3 55.6
40014.1. Outer Oueensway Bay 40 3 7.8
40014.2 Outar Cueensway Bay 41 3 18.0
40014.3. Outer Cueensway Bay 42 3 171.8
40017.1 Long Beach Channel 49 3 21.2
40017.2 Long Beach Channel 50 3 15.2
40017.3 . Long Beach Channel 51 3 22.7
40018.1 Long Beaen Outer Hatbor·18 52 3 ·9.0
40018.2 Long Beaen Outer Harbor·18 53 3 -9.0
40018.3 Long Beaen Outer Harbof-18 54 3 ·9·.0
40020.1 Long Be'aen Outer Harbor-20 58 3 2.5
400'20.2 Long Beaen Outer Harbor·20 59 3 ·9.0
40020.3 Long Beaen Outar Harbor·20 60 3 ·9.0 •40031.1 Palos Verdes(Swartz 6) 76 3 15.9
40031.2 Palos Verdes(Swartz 6) 77 3 -9.0
40031.3 Palos Verdes(Swartz 6) 78 3 -9.0
30036.1 Elktlom Slougtl,Seal Bend-REF 133 4 62.0
30036.2 Elktlom Slough,Seal Bend-REF 134 4 79.3
30036.3 Elktlom Slough,SeaI Bend·REF 135 4 17.4
40010.1 Otl cabrillo Beacn 136 4 312.7
40010.2 Off cabrillo Beacn 137 4 6.2
40010.3 Off cabrillo Beacn 138 4' 3.8
40021.1 Alamitos Bay. Marine Stadium 61 4 23.1
40021.2 Alamitos Bay, Marine Stadium 62 4 34.8
40021.3 Alamitos Bay,. Marine Stadium 63 4 21.3
40022.1 Alamitos Bay. Entrance 64 4 91.6
40022.2 Alamitos Bay, Entrance 65 4 6.6
4002'2.3 Alamitos Bay. Entrance 66 4 2.8
40023.1 Alamites Bay, Long Beaen Marina 67 4 134.9
40023.2 Alamitos Bay, Long Beaen Marina 68 4 124.7
40023.3 Alamitos Bay. Long Beaetl Marina 69 4 106.4
80024.1 Anaheim Bay, OUter 85 4 8.0
80024.2 Anahaim Bay, Outer 86 4 7.4
80024.3 Anaheim Bay, Outer 87 4 8.2
80026.1 Huntington Harbor, Lower 91 4 243.1
80026.2 Huntington Harbor, Lower 92 4 83.1
80026.3 HuntingtOn Harbor, Lower 93 4 126.6
80027.1 Hunlingten Harbor, Middle 94 " 48.6
80027.2 Hunlingten Harbor. Middle 95 4 165.4
80027.3 Hunling1Dn Harbor, Middle 96 4 74.5 •80028.1 Huntington Harbor, Upper 97 4 137.2
80028.2 Huntington Harbor, Upper 98 4 144.6
80028.3 Huntington Ha rtJeH , Upper 99 4 252.9

* -8 = not detected
* -9 = not analyzed

--~-~------------~-----~-------------------------------
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Amphipod Reference Toxicant Data
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Zinc sulfate reference toxicant test data for abalone pore water tests for sampling legs 1-5.
Data are mean percent ± sd nonnal larvae.

Zn conc LEG
~gIL

2 3 4 5

0 94±3.6 96±2.3 91±1.8 98±1.8 94±2.1
18 94±3.0 97±2.3 91±3.5 95±1.7 97±1.8
32 78±23.7 94±4.4 90±4.4 96±2.8 96±1.2
56 82±9.1 ]7±0.7 46±16.6 79±13.6 23±14

]00 O±O.O

LC 50 44 53 47

Cadrnium chloride reference toxicant test data for flmrhipod sediment tests run on sampling
legs loS Data are mean percent amphipod survival ± sd.
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APPENDIX E

Abalone Laboratory Replicate Data
I ."
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Abalone Laboratory Replicate Data (100%) - Leg 1



100 % PORABALONELA H\f\JiOR I EC ]: ~ ,
0 E \,':\TH: TEST

Site Leb rep # Abnormal #Normel 1.t ,Normal

1 40005.1 L1 63 0 0

2 40005.1 l2 72 0 0

3 40005.1 l3 84 0 0

4 40005.2 L1 88 2 2
5 40005.2 L2 100 0 0
6 40005.2 L3 87 0 0

7 40005.3 Ll 86 0 0
8 40005.3 L2 86 0 0

9 40005.3 L3 92 0 0
to 40006.1 Ll 78 0 0
11 40006.1 L2 80 0 0
12 40006.1 L3 102 0 0
13 40006.2 Ll 6 0 0

14 40006.2 L2 73 0 0
15 40006.2 I l3 69 0 0
16 40006.3 L 1 I 891 01 0
17 40006.3 I L2 631 01 0
18 40006.3 I L31 931 01 0
19 40033.1 I II 921 0/ 0
20 40033.1 I L21 91 I 01 0
21 40033.1 I l31 871 21 2
22 40033.2 ' I L 1 I 801 41 5
23 40033.2 I l2/ 821 1 1
24 40033.2 I L31 471 12 I 20
25 40033.3 L 1 I 63\ 01 0
26 40033.3 I L21 841 01 0
27 40033.3 I L3 921 10 10
28 40032.1 L1 331 601 65
29 40032.1 I l2 53 39 42

'=30 40032.1 l3 10 91 , 90
31 40032.2 I L 1 I 78 0 0
32 40032.2 I L21 8 92\ 92

33 40032.2 L3 531 0 0

34 40032.3 L 1 I 81 01 0

3S 40032.3 L2 , 71 01 0

36 40032.3 L3 I 73 01 0

37 40001.1 L 1 I 10 86 90

38 40001.1 L21 301 671 69

39 40001.1 L3 , 331 461 58

40 40001.2 L 1 I 9 86 91

•

•

•



Site Lab rep # Abnormal . #Norma( .,. Normal

41 40001.2 L2 22 ·76 78
42 40001.2 L3 21 67 76
43 40001.3 L1 94 1 1
44 40001.3 L2 89 0 0
45 40001.3 L3 91 1 1
46 40002.1 L1 69 0 0
47 40002.1 L2 76 0 0
48 ·40002.1 'L3 72 0 0

. 49 40002.2 L1 91 0 0
50 40002.2 L2 99 0 0
51 40002.2 L3 50 0 0
52 40002.3 Ll 95 0 0
53 40002.3 L2 78 0 0
54 40002.. 3 L3 69 0 0
55 40003.1 L1 96 0 0
56 40003.1 l2 92 ·0 ·0
57 40003.1 l3 123 0 0
58 40003.2 L1 84 4 5
59 40003.2 I l2 79 0 0
60 40003.2 l3 88 0 0
61 40003.3 L1 96 2 2
62 40003.3 l2 32 68 68
63 40003.3 l3 102 0 0
64 40004.1 L1 86 1 1
65 40004.1 L2 40 6 13
66 40004.1 L3 35 63 64
67 40004.2 L1 15 90 86
68 40004.2 t2 66 3S 35
69 40004.2 L3 12 80 87
70 40004,3 II 3 71 96
71 40004.3 L2 5 80 94
72 40004.3 l3 35 30 46
73 30034.1 II 5 0 0
74 30034.1 l2 46 0 0
75 30034.1 l3 64 0 0
76 30034.2 l 1 154 0 0
77 30034.2 l2 67 0 0
78 30034.2 l3 88 0 0

I 79 30034.3 Lt 76 0 0
80 30034.3 l2 78 0 0

~~-----~---- -- ~- -
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Site lob rep # Abnormal #Normal % Normal

81 30034.3 l3 88 0 0
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Abalone Laboratory Replicate Data (100%) - Leg 2



ABALO~E 100 ~ PORJ \ H\I"30R LEG ')~! ! " , ~ I' Ic E \o,'ATER TEST

Site Lab Rep # Abnormal # Normal 1. Normal

1 40008.1 L1 7 123 9S
2 40008.1 l2 9 106 92
3 40008.1 l3 7 88 93
4 40008.2 II 106 4 4
S 40008.2 l2 115 0 0
6 40008.2 l3 99 5 5
7 40008.3 L1 118 0 0
8 40008.3 l2 121 0 0
9 40008.3 l3 103 ·0 0

10 40009.1 11 103 1 1
1 1 40009.1 l2 88 2 2
12 40009.1 l3 108 0 .0
13 40009.2 Ll 88 0 0
14 40009.2 I L2 1 17 0 0
15 40009.2 L3 I 1 t 8 0 0
16 40009.3 I l t I 118 0 0
17 40009.3 I L21 111 0 0
18 40009.3 L3 118 0 0
19 40010.1 I Lli 11 88 89
20 40010.1 I L21 7 106 94
21 40010.1 I L3 I 61 122 95
22 40010.2 I L1 I 8 98 92
23 40010.2 I L2 I 7/ 95 93
24 40010.2 I L3 I 61 141 96
25 40010.3 I L 1 8 104 93
26 40010.3 I L2 I 3 1 16 97
27 40010.3 I L3 3 81 96
28 40012.1 I L 1 I 104 3 3
29 40012.1 I L2 106 1 1
30 40012.1 I L3 I 38 76 67
31 40012.2 L1 4 103 96
32 40012.2 L2 9 103 92
33 40012.2 I L3 6 109 95
34 40012.3 I L11 113 1 1
35 40012.3 , l2 1 10 0 0
36 40012.3 I L3 I 951 261 21

37 40015.1 L1 I 35 721 67

38 40015.1 I L2 I 84 26/ 24

I 39 40015.1 I L3 I 361 61 63

40 40015.2 I Ll 741 251 25

•

•

•



Site Lab Rep # Abnormal # Normal ~ Normal

41 40015.2 . L2 107 27 20

42 40015.2 l3 . 33 48 59

43 40015.3 L1 81 19 19

44 40015.3 L2 111 0 0

45 40015.3 l3 77 9 10

46 40016.1 L1 14 113 8.9

47 40016.1 l2 9 101 92

48 40016.1 l3 6 95 94

49 40016.2 L1 8 90 92

50 40016.2 L2 72 49 40

51 40016.2 L3 21 91 81

52 40016.3 L1 7 103 94

53 40016.3 L2 ' 4 99 96

54 40016.3 L3 6 89 94

5S 40030.1 L1 103 0 0

56 40030.1 L21 116 0 0

57 40030.1 L3 95 0 0
58 40030.2 L1 112 0 0

59 40030.2 L2 105 0 0
60 40030.2 L3 I lOa 0 0
61 40030.3 L1 128/ 0 0
62 40030.3 I L2 1 12 0 .0
63 40030.3 I L3 I 80 0 0
64 40019.1 I LlI 1 14 0 0
65 40019.1 I l2 1 11 I 0 0
66 40019.1 I L3 100 0 0
67 40019.2 l1 7 97 93
68 40019.2 l2 19 ·85 82
69 40019.2 L3 10 98 91
70 40019.3 II 90 0 0
71 40019.3 l2 113 0 0
72 40019.·3 L3 1 15 0 0
73 40032.1 l1 1 1a 0 0
74 40032.1 l2 96 0 0
75 40032.1 L3 I 1 17 0 0
76 40032.2 II 11 8 0 0
77 40032.2 L2 107 0 0

78 40032.2 L3 I 116 0 0

I 79 40032.3 L1 991 0 ·0

80 40032.3 L2 1 12 0 0

•

•

•



•

•

•

Site Lob Rep # Abnorrnol # Norrnol 1. Normol

81 40032.3 L3 110 0 0



•

•

•

Abalone Laboratory Replicate Data (100%) - Leg 3



Site Lab Rep # Abnormal # Normal 1•. Normal

1 40007.1 L1 87 0 0

2 40007.1 L2 78 0 0

3 40007.1 L3 7S 0 0

4 40007.2 L1 91 0 0

S 40007.2 L2 86 0 0

6 40007.2 L3 9S 0 0

7 40007.3 L1 98 0 0

8 40007.3 L2 86 0 0

9 40007.3 L3 . 79 0 0

10 40011.1 L1 80 0 0

1 1 40011.1 L2 81 0 0
12 40011.1 L3 112 0 0
13 40011.2 Ll 102 0 ·0

14 40011.2 L2 105 0 0

15 40011.2 L3 90 0 0

16 40011.3· L 1 86 01 0

17 40011.3 I L21 821 01 0

18 40011.3 I L31 91 I 01 0

19 40013.1 L1 731 0 0

20 40013.1 I L2 851 01 0

21 40013.1 I L3 971 01 0

22 40013.2 L 1 1001 01 0

23 40013.2 I L21 721 0 0

24 40013.2 I L31 971 0 0

25 40013.3 I L 1 I 93/ 01 0

26 40013.3 L2 841 141 14

27 40013.3 I L3 90. 2 2

28 40014.1 L1 101 I 0 0

29 40014.1 L2 86 0 0

30 40014.1 L3 83/ 0 0

31 40014.2 I L1 781 0 0

32 40014.2 L2 104 0 0

33 40014.2 L3 891 01 0

34 40014.3 L 1 67 0 0

35 40014.3 L2 971 0 0

36 40014.3 L3 79 01 0

37 40017.1 L 1 91 I 0 0

38 400t7.1 L2 79 0/ 0

I 39 40017.1 L3 901 0 0

40 40017.2 L1 571 251 30

•

•

LA HARBOR LEG 3 ABALONE 100 % PORE WATER TEST



Site Lab Rep # Abnormal # Normal 1. Normal

41 40017.2 L2 74 ' 16 18

42 40017.2 l3 58 9 13

43 40017.3 Ll 47 41 47

44 40017.3 l2 42 36 46

45 40017.3 'l3 . 35 51 59

46 40018.1 L1 82 0 0

47 40018.1 l2 105 0 0

48 40018.1 l3 97 0 0

49 40018.2 L1 98 0 0

50 40018.2 l2 94 0 0

51 40018.2 L3 .110 0 0

52 40018.3 II 7 61 90

53 40018.3 . L2 2 74 97

54 40018.3 l3 10 89 90
55 40020.1 L1 89 0 0
56 40020.1 L2 78 0 0
57 40020.1 L3 109 0 0
58 40020.2 L1 98 0 0

59 40020.2 l2 64 0 0
60 40020.2 L3 96 0 0
61 40020.3 L1 84 9 10
62 40020.3 l2 63 "4 18
63 40020.3 L3 52 42 45
64 40031.1 11 100 0 0
65 40031.1 L2 88 0 0
66 40031.1 L3 79 0 0
67 40031.2 L1 64 38 37
68 40031.2 L2 55 42 43
69 40031:2 L3 11 69 86
70 40031.3 .L1 96 0 0
71 40031.3 L2 85 0 0
72 40031.3 L3 102 0 0
73 30035.1 Ll 90 5 5
74 30035.1 L2 90 10 10
75 30035.1 L3 107 0 0
76 30035.2 11 88 0 0
77 30035.2 L2 108 0 O'
78 30035.2 L3 80 0 0

I 79 30035.3 11 75 0 0
80 30035.3 L2 78 0 0

•

•

•



•

•

•

(

Site Lab Rep # Abnormal # Normal '7. Normal

81 30035.3 L3 90 0 o .



•

•

•

Abalone Laboratory Replicate Data (100%) - Leg 4



Site Leb Rep # Abnormel # Normal 1. Normel

1 40021.1 l 1 99 0 0
2 40021.1 l2 124 0 0
3 40021.1 L3 88 1 1
4 40021.2 L1 83 0 0
5 40021.2 l2 85 0 0
6 40021.2 L3 86 0 0
7 40021.3 L1 68 0 0
8 40021.3 L2 100 0 0
9 40021.3 L3 90 0 0

10 40022.1 L1 87 0 0
1 1 40022.1 l2 78 0 0

12 40022.1 l3 104 0 0

13 40022.2 II 97 0 0
14 40022.2 l2 68 0 0
15 40022.2 l3 106 1 1
16 40022.3 L1 93 0 0
17 40022.3 l2 1 13 1 1
18 40022.3 l3 98 0 0
19 40023.1 L1 78 0 0
20 40023.1 l2 75 0 0
21 40023.1 l3 88 0 0
22 40023.2 l 1 85 0 0
23 40023.2 L2 106 0 0
24 40023.2 L3 87 0 0
25 40023.3 L1 85 0 0
26 40023.3 L2 92 0 0
27 40023.3 L3 100 0 0
28 80024.1 L1 75 0 0
29 80024.1 l2 82 21 20
30 80024.1 L3 74 14 16
31 80024.2 L1 90 0 0
32 80024.2 l2 76 0 0
33 80024.2 l3 85 0 0
34 80024.3 II 47 32 41
35 80024.3 L2 81 3 4
36 80024.3 l3 75 7 9
37 80024.4 l 1 73 0 0
38 80024.4 L2 105 0 0

I 39 80024.4 l3 109 0 0
40 80026.1 l1 81 0 0

•

•

•

LA HARBOR LEG 4 ABALONE 100 % PORE WATER TEST



Site Ll!Ib Rep # Rbnorm~1 # Norml!ll '7. Norml!ll

41 80026.1 l2 100 0 0

42 80026.1 L3 94 0 0

43 80026.2 L 1 87 0 0

44 80026.2 L2 103 0 0
45 80026.2 L3 102 0 0

46 80026.3 Ll 66 0 0
47 80026.3 L2 101 0 0
48 80026.3 L3 84 0 0

49 40010.4 L 1 57 3 5

50 40010.4 l2 73 0 0

51 40010.4 l3 19 0 0

52 40010.5 II 85 0 0

53 40010.5 L2 90 0 0

54 40010.5 l3 104 0 0
55 40010.6 II 83 0 0
56 40010.6 l2 0 85 100
57 40010.6 l3 98 0 0
58 80027.1 L1 95 0 0
59 80027.1 L2 79 0 0

I

60 80027.t L3 80 0 0
6; 80027.2 L1 76 0 0..._- -
62 ~ 30027.2 L2 96 0 o.
63t'pa027.2 L3 101 0 0
64 80027.3 L 1 100 0 0
65 80027.3 L2 80 0 0
66 80027.3 L3 95 0 O.
67 80028.1 L 1 80 0 0
68 80028.1 L2 98 0 0
69 80028.1 L3 106 0 0
70 80028.2 tl 109 0 0
71 80028.2 L2 90 0 0
72 80028.2 L3 92 0 0
73 80028.3 L1 80 0 0
74 80028.3 L2 11 2 0 0
75 80028.3 L3 105 0 0
76 30035.4 II 92 4 4
77 30035.4 L2 34 48 59
78 30035.4 L3 62 19 23

I 79 30035.5 L1 46 AD 47.
80 30035.5 l2 24 15 38

•

•

•



•

•

•

Site Lob Rep # Abnorm81 # NOrm81 '7. Norm81

81 30035.5 L3 39 34 47

82 30035.6 L 1 72 0 0

83 30035.6 L2 73 0 0

84 30035.6 L3 72 0 0



•

•

•

Abalone Laboratory Replicate Data (100%) - Leg 5



Site Lab rep #Abnormal # Normal ~ Norm81

1 80025.1 L1 110 18 14
2 80025.1 L2 103 26 20
3 80025.1 L3 97 3 3
4 80025.2 L1 91 20 18
5 80025.2 L2 72 56 44
6 80025.2 L3 79 42 3S
7 80025.3 Ll .82 41 33
8 80025.3 L2 S2 54 51
9 80025.3 L3 95 3 3

•

•

•

LA HARBOR LEG 5 ABALONE 100 % PORE WATER fest



•

•

•

Abalone Laboratory Replicate Data (50%) - Leg 1



sc ~ PORE WATER TESTABALONELA HARBOR LEG 1..

Sites lab rep # Rbnormal # Normal .,. Normal

1 40005.1 Ll 10 53 84
2 40005.1 L2 45 32 42
3 40005.1 L3 82 0 0
4 40005.2 II 13 96 88
5 40005.2 l2 5 72 94
6 40005.2 l3 17 91 84
7 40005.3 II 30 28 48
8 40005.3 l2 19 35 65
9 40005.3 l3 50 48 49

10 40006.1 II 6 62 91
11 40006.1 l2 6 100 94
12 40·006.1 l3 16 94 85
13 40006.2 II 98 0 0
14 40006.2 l2 87 0 0
15 40006.2 l3 94 0 0
16 40006.3 11 98 2 2
17 40006.3 . l2 69 0 0
18 40006.3 l3 89 0 0
, 9 40033.1 l' 92 0 0
20 40033.1 l2 112 0 0
21 40033.1 l3 70 0 0
22 40033.2 II 3 101 97
23 40033.2 L2 14 92 87
24 40033.2 L3 21 65 76
25 40033.3 L1 1 1 79 88
26 40033.3 L2 1 96 99
27 40033.3 13 5 81 94
28 40032.1 11 14 89 86
29 40032.1 l2 5 95 95
30 40032.1 l3 12 90 88
31 40032.2 11 62 48 44
32 40032.2 L2 73 4 5
33 40032.2 l3 106 0 0
34 40032.3 11 66 20 23
35 40032.3 L2 72 6 8
36 40032.3 l3 79 13 14
37 40001.1 II 8 104 93
38 40001.1 l2 3 59 95

I 39 40001.1 l~ 2 17 89

40 40001.2 Ll 4 101 96

•

•

•



Sites lab rep # Abnormal # Normal % Normal

41 40001.2 l2 16 77 83

42 40001.2 l3 19 80 81

43 40001.3 II 42 23 35
40001.3 l2

,
28 57 6744

45 40001.3 l3 99 24 20
46 40002.1 II 98 2 2
47 40002.1 l2 118 0 0

48 40002.1 l3 95 2 2
49 40002.2 II 57 0 0
50 .40002.2 l2 107 0 0
51 40002.2 l3 110 0 0
52 40002.3 l1 93 0 0
53 40002.3 l2 70 0 0
54 40002.3 l3 94 0 0
55 40003.1 l1 7 71 91
56 40003.1 l2 41 38 48
57 40·003.1 l3 41 42 51
58 40003.2 l1 1 68 9·9
59 40003.2 l2 . 1 83 99
60 40003.2 l3 3 76 96
61 40003.3 II '5 70 93
62 40003.3 L2 10 75 88

. 63 40003.3 L3 1 71 99
64 40004.1 II 6 87 94
65 40004.1 L2 5 61 92
66 40004.1 L3 '5 76 94
67 40004.2 L1 3 66 96
68 40004.2 l2 6 101' 94
69 40004.2 L3 6 92 94
70 40004.3 II 13 95 88
71 40004.3 l2 4 50 93
72 40004.3 L3 6 84 93
73 30034.1 L1 83 1 1
74 30034.1 L2 109 0 0
75 30034.1 l3 89 '0 ·0
76 30034.2 L1 95 0 0
77 30034.2 l2 61 0 0
78 30034.2 L3 91 0 0

I 79 30034.3 II 101 0 0
80 30034.3 L2 86 0 0

••

•

•



•

•

•

Sites lab rep # Abnormal # Normal .,. Normal

81 30034.3 l3 112 0 0



•

•

•

Abalone Laboratory Replicate Data (50~) - Leg '2



t"-':";,. ­..,.,","

ABALONE 50 % PORE WATER TESTLEG 2LA HARBOR

Site Lab Rep # Abnormal # NormsJ '1.. Norm.at· ..

1 40008.1 Ll 117 ·0 ct'
2 40008.1 L2 112 1 1
3 40008.1 L3 120 0 0
4 40008.2 Ll 6 112 95
5 40008.2 L2 8 99 93
6 40008.2 L3 2 109 98
7 40008.3 Ll 11 88 89
8 40008.3 L2 6 115 95
9 40008.3 L3 5 110 96

10 40009.1 Ll 6 95 94
11 40009.1 L2 5 90 95
12 40009.1 L3 3 99 97
13 40009.2 L1. 2 112 98
14 40009.2 L2 7 98 93
15 40009.2 L3 5 108 96
16 40009~3 Ll 3 109 97
17 40009.3 L2 4 100 96
18 40009.3 L3 3 95 97
19 40010.1 Ll 3 114 97
20 4001 0.1 L2 5 96 95
21 40010.1 L3 3 91 97

22 40010.2 II 0 107 100
23 40010.2 L2 5 108 96
24 40010.2 L3 6 105 95
25 40010.3 II 7 107 94
26 40010.3 L2 8 98 92
27 40010.3 L3 9 115 93
28 40012.1 Ll 7 106 94
29 40012.1 L2 10 88 90
30 40012.1 L3 1 94 99
31 40012.2 II 3 107 97
32 40012.2 L2 5 123 96
33 40012.2 L3 3 97 97
34 40012.3 Ll 9 107 92
35 40012.3 L2 89 4 4
36 40012.3 L3 10 102 91

37 40015.1 Ll 4 86 96
38 40015.1 l2 0 105 100

I 39 4001 5.1 L3 2 115 98

40 40015.2 II 5 128 96

•

•

•



....- Lab Rep # Rbnormal # Normal ".Normal.Site

41 40015.2 L2 5 .115 96

42 40015.2 L3 4 87 96

43 40015.3 Ll 4 106 96

44 40015.3 L2
. 4 96 96

45 40015.3 L3 6 112 95

46 40016.1 Ll 4 101 96
47 40016.1 L2 2 93 '98

48 40016.1 L3 1 90 99
49 40016.2 Ll 3 112 97
50 40016.2 L2 . 5 116 96
51 40016.2 L3 3. 110 . 97
52 40016.3 Ll 4 110 96
53 40016.3 L2 4 102 96
54 40016.3 L3 3 102 97
55 40030.1 Ll 73 0 0
56 40030.1 l2 99 0 0
57 400.3 0.1 L3 116 0 0
58 40030.2 . L1 55 60 52
59 40030.2 L2 61. 30 33
60 40030.2 L3 37 56 60
61 40030.3 Ll 71 32 31
62 40030.3 l2 33 70 68
63 40030.3 L3 22 85 79
64 40019.1 II 131 0 0
65 40019.1 L2 105 0 0
66 40019.1 l3 108 0 0
67 40019.2 II 7 110 94
68 40019.2 L2 3 105 97
69 40019.2 l3 4 103 96
70 40019.3 Ll 117 0 0
71 40019.3 L2 92 0 0
72 4001·9.3 . L3 128 0 0
73 40032.1 II 106 0 0
74 40032.1 l2 83 '37 31
75 40032.1 L3 95 2 ·2
76 40032.2 Ll 107 0 0
77 40032.2 L2 92 0 0
78 40032.2 L3 45 67 60
79 40032.3 Ll 110 0 0
80 40032.3 l2 97 0 ·0

•

•

•



•

•

•

Site Leb Rep # Abnormel # Normel .: ,-. Na.rme:

81 40032.3 l3 105 0 0



•

•

•

Abalone Laboratory Replicate Data (50%) - Leg 3



_....... - - .
Site Lab Rep # Rbnormel # Normal ~ Normal

1 40007.1 Ll 10 67 87
2 40007.1 L2 6 82 93
3 40007.1 L3 6 107 95
4 40007.2 Ll 104 0 0
5 40007.2 L2 81 1 1
6 40007.2 L3 101 0 0
7 40007.3 Ll 101 0 0
8 40007.3 L2 81 0 0
9 40007.3 L3 91 1 1

10 40011.1 Ll 13 87 87
11 40011.1 L2 19 58 75
12 40011.1 L3 31 S3 63
13 40011.2 Ll 79 0 0
14 4.0011.2 L2 63 0 0
15 40011.2. L3 86 0 0
16 40011.3 Ll 82 0 0
17 40011.3 L2 109 0 0
18 40011.3 L3 86 0 0
19 40013.1 Ll 8 68 89
20 40013.1 L2 11 101. 90
21 40013.1· L3 12 93 89
22 40013.2 Ll 12 83 87
23 40013.2 l2 13 73 85
24 40013.2 l3 8 65 89
2S 40013.3 l1 6 79 93
26 40013.3 l2 7 66 90
27 40013.3 L3 12 78 87
28 40014.1 Ll 6 76 93
29 40014.1 L2 12 82 87
30 40014.1 L3 2 82 98
31 40014.2 Ll 95 0 0
32 40014.2 L2 86 0 0
33 40014.2 L3 90 0 0
34 40014.3 L1 9 92 91
3S 40014.3 L2 5 98 9S
36 40014.3 l3 12 68 85
37 40017.1 L1 17 78 82
38 40017.1 L2 29 60 67

I 39 40017.1 L3 29 59 67
40 40017.2 L1 16 59 79

•

•

•

LA HARBOR LEG 3 ABALONE 50 % PORE WATER TEST



Site Lab Rep # Abnormal # Normal % Normal

41 40017.2 L2 6 88 94

42 40017.2 L3 12 90 88

43 40017.3 L1. ! 8 80 91
44 40017.3 L2 10 78 89
45 40017.3 L3 9 93 91
46 40018.1 L1 23 69 75
47 40018.1 L2 5 78 94
48 40018.1 L3 7 17 92
49 40018.2 L1 ,96 0 0
50 40018.2 L2 :90 3 3
51 40018.2 L3 96 0 0
52 40018.3 L1 5 83 94
53 40018.3 L2 7 66 90
54 40018.3 L3 I 9 77 90
55 40020.1 L1 93 0 0
56 40020.1 L2 68 ' 16 19
57' 40020.1 L3 106 0 0
58 40020.2 L1 80 9 10'
59 40020.2 L2 77 14 15
60 40020.2 L3 63 14 18
61 40020.3· L1 ; 11 81 88
62 40020.3 L2 8 67 89
63 40020.3 L3, 11 86 89
64 40031.1 L1 to 91 90
65 40031.1 L2 11 96 90
66 40031.1 L3 15 81 84
67 40031.2 L1 6 92 94
68 40031.2 L2 10 63 86
69 40031.2 L3 8 79 91
70 40031.3 L1 24 68 '74

,71 40031.3 L2' ,25 60 71
72 40031.3 L3 25 63 72
73 30035.1 Ll 16 75 82
'74 30035.1 L2 '21 81 79
75 300;55.1 L3 21 88 81
76 30035.2 L1 79 0 0
77 30035.2 L2 86 0 0
78 30035.2 L3 100 0 0

I 79 30035.3 L1 ' 10 70 88
80 30035.3 L2 ,16 58 78

•

•

•



•

•

•

Site Lab Rep # Abnormal # Normal .,. Normal

81 30035.3 L3 22 73 77



•

•

•

Abalone Laboratory Replicate Data (50%) ~ Leg 4



•

•

•

Site Lab Rep # Abnormal # Normal ~ Normal

41 80026.1 l2 85 0 0
42 80026.1 L3 84 0 0
43 80026.2 II 68 0 0
44 80026.2 l2 36 0 a
45 80026.2 l3 98 0 0
46 80026.3 L1 91 0 0
47 80026.3 l2 86 0 0
48 80026.3 l3 95 0 0
49 40010.4 . II 96 2 2
50 40010.4 l2 91 3 3
51 40010.4 l3 67 1 1
52 40010.5 II 91 0 0
53 40010.5 l2 63 2 3
54 40010.5 l3 94 0 0
55 40010.6 II 50 6 11
56 40010.6 l2 82 6 7
57 40010.6 L3 77 3 4
58 80027.1 Ll 102 0 0
59 80027.1 l2 98 0 0
60 80027.1 L3 86 0 0
61 80027.2' L1 85 0 0
62 80027.2 L2 106 0 0
63 80027.2 L3 86 0 0
64 80027.3 L1 83 0 0
65 80027.3 L2 83 0 0
66 80027.3 l3 85 0 0
67 80028.1 II 80 0 0
68 80028.1 l2 8t 0 0
69 80028.1 L3 78 0 0
70 80028.2 It 86 0 0
71 80028.2 L2 75 0 0
72 80028.2 L3 93 1 1
73 80028.3 Ll 56 7 1 1
74 80028.3 l2 67 0 0
75 80028.3 L3 90 0 0
76 30035.4· II 3 85 97
77 30035.4 l2 10 83 89
78 30035.4 l3 1 80 99

I 79 30035.5 Ll 3 82 96
80 30035.5 l2 .1 98 99



LA HARBOR LEG 4 ABALONE 50 %PORE WATER TEST

Site Lab Rep # Abnormal # Normal ~ Normal

1 40021.1 Ll 72 17 19
2 40021.1 L2 66 10 13
3 40021.1 t3 ; 75 10 12
4 40021'.2 Ll 9S 4 4
5 40021.2 L2 87 3 3
6 40021.2 L3 102 2 2
7 40021.3 L1 83 8 9

8 40021.3 L2 119 15 14
9 40021.3 L3 81 1 1

10 40022.1 L' 40 59 60
11 40022.1 L2 50 36 42
12 40022.1 L3 31 50 62

'3 40022.2 L' 101 0 0
14 40022.2 L2 90 0 0
15 40022.2 L3 85 0 0
16 40022.3 II 59 9 13
17 40022.3 L2 • • •
18 40022.3 L3 86 0 ·0

19 40023.1 II ·95 0 0
20 40023.1 l2 83 6 7
21 40023.1 . . l3 69 0 o·
22 40023.2 II 79 0 0
23 40023.2 L2 88 0 0
24 40023.2 l3 90 0 0
25 40023.3 L1 83 0 0
26 40023.3 L2 94 0 0
27 40023.3 L3 80 0 0
28 80024.1 Ll I 70 99
29 80024.1 L2 1 74 ·99
30 80024.1 L3 4 106 96
31 80024.2 L1 4 75 95
32 80024.2 L2 1 87 99
33 80024.2 L3 . I 96 99
34 80024.3 II 1 88 99
35 80024.3 L2 1 90 99
36 80024.3 L3 0 96 100
37. 80024.4 L1 63 6 9
38 80024.4 l2 34 51 60
39 80024.4 L3 61 13 18
40 80026.1 L1 111 0 0

•

••

•



•

•

•

Site Lab Rep # Abnormal # Normal ~ Normal

81 30035.5 L3 6 68 92
82 30035.6 L1 2 60 97
83 30035.6 L2 1 90 99
84 30035.6 L3 1 76 99



•

•

•

Abalone Laboratory Replicate Data (50%) - Leg 5



•

•

•
•

LA HARBOR LEG 5 ABALONE 50 % PORE WATER TEST

Site lab rep #Abnormal #Normal ~ Normal

1 80025.1 L1 14 95 81
2 80025.1 L2 6 91 94
3 80025.1 L3 9 104 92
4 80025.2 L1 4 131 91
5 80025.2 L2 2 113 98
6 80025.2 L3 4 121 91
1 80025.3 Ll 19 101 85
8 80025.3 L2 33 73 69
9 80025.3 L3 39 .81 68



•

•

•

Abalone ~aboratory Replicate Data (25%) - Leg 1



Sites Lab rep # Abnormal # Normal .,. Normal

1 40005.1 Ll 0 90 100
2 40005.1 L2 5 87 95
3 40005.1 L3 2 89 98
4 40005.2 Ll 21 201 91
5 40005.2 L2 5 74 94
6 40005.2 L3 2 92 98
7 40005.3 Ll 10 88 90
8 40005.3 L2 28 70 71
9 40005.3 L3 26 68 72

10 40006.1 L1 4 109 96
11 40006.1 L2 8 78 91
12 40006.1 L3 8 87 92
13 40006.2 Ll 80 0 0
14 40006.2 L2 80 1 1
15 40006.2 l3 129 0 0
16 40006.3 II 75 24 24
17 40006.3 l2 55 15 21
18 40006.3 l3 6 47 89
19 40033.1 II 63 21 25
20 40033.1 l2 48 42 47
21 40033.1' L3 96 5 5
22 40033.2 II 1 96 99
23 40033.2 l2 1 5S 98
24 40033.2 l3 7 102 94
25 40033.3 II 7 39 85
26 40033.3 l2 5 66 93
27 40033.3 l3 4 63 94
28 40032.1 II 0 90 100
29 40032.1 l2 1 77 99
30 40032.1 L3 6 111 95
31 40032.2 L1' 12 79 87
32 40032.2 l2 9 82 90
33 40032.2 l3 24 70 74
34 40032.3 II 15 91 86
35 40032.3 l2 5 88 9S
36 40032.3 l3 4 68 94

. 37 40001.1 L1 10 77 89
38 40001.1 l2 5 77 94

I 39 40001.1 l3 3 74 96
40 40001.2 II 8 80 91

•

•

LA HARBOR LEG 1 ABALONE 25 % PORE WATER TEST

~:-- .._--



Sites Lab'rep # Abnormal # Normal ~ Normal

41 40001.2 L2 75 85 53
42 40001.2 L3 17 ,49 74
43 40001.3 Ll '25 90 78
44 40001.3 . L2 14 70 83
45 40001.3 L3 34 72 68
46 40002.1 Ll 13 92 88
47 40002.1 L2 12 102 89
48 .40002.1 L3 14 85 86
49 40002.2 . L1 31 48 61
50 40002.2 L2 83 13 14
51 40002.2 L3 77 11 12
52 40002.3 Ll 29 25 46
53 40002.3 L2 8 79 91
54 40002.3 L3 41 58 59
55 40003.1 Ll 7 98 93
56 40003.1 L2 17 6·1 78
57' 40003.1 L3 . 6 85 93
58 40003.2 Ll 3 90 97
59 40003.2 L2 7 101 94
60 40003.2 L3 2 67 97
61 40003.3 . Ll 3 ·80 96
62 40003.3 L2 8 159 95
63 40003.3 L3 15 85 85
64 40004.1 Ll 4 77 95
65 40004.1 L2 3 42 93
66 40004.1 L3 9 114 93
67 40004.2 Ll 2 80 98
68 40004.2 L2 .8 89 92
69 40004.2 L3 4. 104 96
70 40004.3 . Ll 4 114 97
71 40004.3 L2 2 106 98
72 40004.3 L3 4 93 96
73 30034.1 Ll 42 60 59
74 30034.1 L2 5 105 95
75 30034.1 L3 50 43 46
76 30034.2 Ll 17 74 81
77 30034.2 L2 63 21 25
78 30034.2 L3 4 63 .94

I 79 30034.3 Ll 53 62 54
80 30034.3 L2 49 43 47

•

•

•



•

•

•

Sites Lab rep # Abnormal # Normal '7. Normal

81 30034.3 L3 6 101 94



•

•

•

Abalone Laboratory Replicate Data (25%) - Leg 2



Site Lab Rep # Abnormal # Normal ~ Normal

1 40008.1 Ll 9 112 93
2 40008.1 L2 2 118 98
3 40008.1 L3 7 98 93
4 40008.2 Ll 3 100 97
5 40008.2 L2 3 111 97
6 40008.2 L3 2 118 98
7 40008.3 Ll 10 100 91
8 40008.3 L2 4 104 96
9 40008.3 L3 9 93 91

10 40009.1 Ll 6 94 94
11 40009.1 L2 4 103 96
12 40009.1 L3 5 99 95
13 40009.2 II 6 83 93
14 40009.2 L2 6 104 95
15 40009.2 l3 3 98 97
16 40009.3 Ll 1 1 115 91
17 40009.3 L2 4 103 96
18 40009.3 L3 3 88 97
19 40010.1 II 3 94 ·97
20 40010.1 l2 6 105 95
21 40010.1 l3 1 108 99
22 40010.2 II 4 114 97
23 40010.2 l2 3 106 97
24 40010.2 l3 5 85 94
25 40010.3 Ll 18 88 83
26 40010.3 l2 4 106 96
27 40010.3 L3 2 90 98
28 40012.1 II 3 77 96
29 40012.1 l2 7 93 93
30 40012.1 l3- 2 104 98
31 40012.2 L1 2 89 98
32 40012.2 l2 2 100 - 98
33 40012.2 l3 4 114 97
34 40012.3 II 7 89 93
35 40012.3 L2 5 96 95
36 40012.3 l3 8 112 93
37 40015.1 II 5 104 95

38 40015.1 l2 7 118 94

I 39 40015.1 l3 3 114 97
40 40015.2 II 2 121 98

•

•

•

LA HARBOR LEG 2

....- -··--__.__0_ ...._ ,.~ 0_- ...__•__

ABALONE 25 % PORE WATER TEST



Site Lab Rep #. Abnormal # Normal ~ Normal

41 40015.2 L2 3 100 97

42 40015.2 L3 1 98 99

43 40015.3 . Ll 2 101 98
44 40015.3 L2 1 99 99

45 40015.3 L3 4 101 96
46 40016.1 Ll 5 100 95
47 40016.1 L2 2 102 98
48 40016.1 L3 2 105 98
49 40016.2 Ll 3 120 98
50 40016.2 L2 3 98 97
51 40016.2 L3 5 91 95
52 40016.3 Ll 5 90 95
53 40016.3 L2 7 107 94
54 40016.3 L3 1 90 99
55 40030.1 Ll 57 34 37
56 40030.1 L2 58 40 41
57 40030.1 L3 61 24 28
58 40030.2 Ll 18 115 86
59 40030.2 L2 12 81 87
60 40030.2 l3 3 82 96
61 40030.3 . Ll 5 102 95
62 40030.3 L2 5 106 95
63 40030.3 L3 7 95 . 93
64 40019.1 Ll 114 0 0
65 4001 9.1 L2 94 0 0
66 40019.1 L3 114 0 0
67 40019.2 Ll 4 105 96
68 40019.2 l2 5 102 95
69 40019.2 L3 4 91 96
70 40019.3 Ll 12 101 89
71 40019.3 L2 7 115 94
72 40019.3 L3 5 101 95
73 40032.1 L1 6 114 95
74 40032.1 L2 21 88 81
75 40032.1 L3 6 104 95
76 40032.2 L1 96 12 11
77 40032.2 L2 111 4 3
79 40032.2 L3 96 16 14

I 79 40032.3 Ll 59 49 45
80 40032.3 L2 82 S3 39

•

•

•



•

•

•

Site Leb Rep # Rbnormel # Normel ~ Normel

81 40032.3 L3 3 98 97



•

•

•

Abalone Laboratory Replicate Data (25%) - Leg 3



• Site Lab Rep # Abnormal # Normal ~ Normal

1 40007.1 Ll 10 87 90
2 40007.1 L2 7 102 94
3 40007.1 L3 9 71 89
4 40007.2 Ll 60 34 36
5 40007.2 L2 38 51 57
6 40007.2 L3 77 15 16
7 40007.3 Ll 8 74 90
8 40007.3 L2 14 66 82
9 40007.3 L3 6 69 92

10 40011.1 Ll 10 75 88
11 40011.1 L2 9 81 90
12 40011.1 L3 8 88 92
13 40011.2 Ll 8 86 91
14 40011.2 L2 11 59 84
15 40011.2 . l3 13 88 87
t 6 400 t 1.3 II 67 27 29
17 400 t 1.3 l2 11 88 89
18 400 t 1.3 l3 27 60 69
19 40013.1 II 9 80 90
20 40013.1, l2 7 87 93
21 40013.1 l3 9 80 90
22 40013.2 II 9 72 89
23 40013.2 l2 7 59 89
2,4 40013.2 l3 14 94 87
25 40013.3 II 4 74 95
26 400 t 3.3 l2 5 61 92
27 40013.3 l3 11 91 89
28 40014.1 II 9 67 88
29 40014.1 l2 15 88 85
30 40014.1 l3 13 87 87
31 40014.2 II 10 65 87
32 40014.2 l2 4 71 95
33 40014.2 l3 8 81 91
34 40014.3 II 1 1 72 87
35 40014.3 l2 6 87 94
36 40014.3 l3 12 82 87
37 40017.1 II 5 79 94

38 40017.1 l2 6 88 94

39 40017.1 l3 7 99 93

40 40017.2 II 7 82 92

•

•

I.

LA HARBOR LEG 3 ABALONE 25 % PORE WATER TEST



Site Lab Rep # Rbnormal # Normal ~ Normal

'II 40017.2 L2 6 84 93
42 40017.2 L3 10 84 89
43 40017.3 Ll

"
7 59 89

44 40017.3 L2 7 99 93
45 40017.3 L3 6 73 92
46 40018.1 Ll 11 64 85
47 40018.1 L2 4 89 96
48 40018.1 L3 10 80 89
49 40018.2 Ll 7 91 93
50 40018.2 L2 3 75 96
51 40018.2 L3 . 6 86 93
52 40018.3 Ll 5 88 95
53 40018.3 L2 8 77 91
54 40018.3 L3 5 87 95
55 40020.1 Ll II 93 89
56 40020.1 L2 86 9 9
57 40020.1 L3 5 79 94
58 40020.2 LI 13 100 88
59 40020.2 L2 10 95 90
60 40020.2 L3 7 91 93
61 40020.3 . Ll 9 106 92
62 40020.3 L2 11 ' 79 88
63 40020.3 L3 6 85 93
64 40031.1 Ll 9 67 88
6S 40031.1 L2 14 88 86
66 40031.1 L3 8 86 91
67 40031.2 Ll 10 89 90
68 40031.2 L2 8 81 91
69 40031.2 L3 4 76 95
70 40031.3 L1.' ' 8 57 88
71 40031.3 L2 11 91 89
;2 40031.3 L3 12 85 88
73 30035.1 Ll 4 62 94
74 30035.1 L2 113 99 88
7S 30035.1 L3 13 77 86
76 30035.2 Ll 77 10 11
77 30035.2 L2 73 22 23
78 30035.2 L3 80 16 17
79 30035.3 Ll 14 69 83
80 30035.3 L2 10 86 90

.'

•

•



•

•

•

Site Lab Rep # Abnormal # Normal ~ Normal

81 30035.3 L3 8 66 89



•

•

•

Abalone Laboratory Replicate Data (25X) - Leg 4



Site Lab Rep # Rbnormal # Normal ~ Normal

1 40021.1 L1 3 81 96
2 40021.1 L2 1 81 99
3 40021.1 L3 7 115 94
4 40021.2 II 12 64 84
5 40021.2 L2 1 63 98
6 40021.2 L3 8 87 92
7 40021.3 Ll 4 85 96
8 40021.3 L2 5 80 94
9 40021.3 L3 1 90 99

10 40022.1 Ll 4 99 96
11 40022.1 L2 4 95 96
12 40022.1 L3 1 89 99
13 40022.2 Ll 21 56 73
14 40022.2 L2 65 22 25
15 40022.2 L3 47 32 41
16 40022.3 Ll 9 88 91
17 40022.3 L2 42 48 53
18 40022.3 L3 50 59 54
19 40023.1 Ll 2 76 97
20 40023.1 L2 0 103 100
21 40023.1 . L3 7 93 93
22 40023.2 II 27 60 69
23 40023.2 l2 60 27 31
24 40023.2 l3 14 71 84
2S 40023.3 11 5 95 9S
26 40023.3 L2 40 52 57
27 40023.3 l3 7 82 92
28 80024.1 Ll 90 4 4
29 80024.1 L2 1 90 99
30 80024.1 l3 4 87 96
31 80024.2 l1 4 76 95
32 80024.2 L2 1 87 99
33 80024.2 l3 2 92 98,
34 80024.3 11 2 94 98
35 80024.3 L2 0 90 100
36 80024.3 L3 0 104 100
37 80024.4 Ll 3 89 97
38 80024.4 L2 6 89 94

I 39 80024.4 l3 1 91 99
40 80026.1 Ll 83 0 0

•

•

•

LA HARBOR LEG 4 ABALONE 25 % PORE WATER TEST



Site Lab Rep # Rbnormal # Normal ~ Normal

41 80026.1 L2 89 0 0
42 80026.1 l3 87 0 0

43 80026.2 L1 69 0 0
44 80026.2 . L2 86 0 0
45 80026.2 l3 70 0 0

46 80026.3 l1 12 96 89
47 80026.3 L2 65 33 34
48 80026.3 l3 34 53 61
49 40010.4 L1 15 64 81
50 40010.4 L2 34 50 60
51 40010.4 L3 ' 63 14 18
52 40010.5 Ll 48 36 43
53 40010.5 L2 ' 39 31 44
S4 40010.5 'L3 42 53 .56
5S 40010.6 L1 31 42 58
56 40010.6 L2 53 21 28
57 40010.6 l3 22 40 65
58 80027.1 Ll 85 0 0
59 80027.1 L2 70 0 0
60 80027.1 L3 74 0 0
61 80027.2' . . Ll 67 18 21
62 80027.2 L2 75 1 1
63 80027.2 L3 72 16 18
64 80027.3 L1 81 0 0
65 ,80027.3 L2 70 0 0
66 80027.3 L3 86 0 0
67 80028.1 L1 24 52 68
68 80028.1 L2 14 77 85
69 80028.1 L3 ' 43 30 4'1
70 80028.2 l1 86 5 5
71 80028.2 l2 86 10 10
72 80028.2 l3 70 0 0
73 80028.3 l1 21 63 75
74 80028.3 l2 17 84 83
75 80028.3 L3 11 88 ,89
76 30035.4 L1 2 78 98
77 30035.4 L2 2 98 98
78 30035.4 L3 3 91 97

I 79 30035.5 L1 1 89 99
80 30035.5 L2 3 81 96

•

•

•



•

•

•

Site Lab Rep # Abnormal # Normal '7. Normal

81 30035.5 L3 2 67 97
82 30035.6 L1 3 86 97
83 30035.6 L2 2 93 98
84 30035.6 L3 0 99 100



•

•

•

Abalone Laboratory Replicate Data (25%) - Leg 5



.-~ ...
Site Lab rep # Abnormal # Normal .,. Normal

1 80025.1 L1 0 104 100
2 80025.1 12 2 121 98
3 80025.1 L3 9 114 93
4 80025.2 L1 2 121 98
5 80025.2 L2 5 123 96
6 80025.2 L3 6 125 95
7 80025.3 II 6 115 95
8 80025.3 L2 3 121 98
9 8002S.~ l3 3 87 97

•

•

•

LA HARBOR LEG 5 ABALONE 25 % PORE WATER TEST



•

•

•

Abalone Test Ammonia Data - 100% Pore"Water



BPTCP LA HARBOR LEGS 1·5 AMPHIPOD AND ABALONE WATER QUAUTY DATA

• LEG 1 Pore water ABALONE TESTS

Site code Total NH3 pH Unionized Dissolved Oygen Salinity
(highest) (corresp. to NH3 Discrepancies Discrepancies
(mg/L) highest NH3) (mg/ L) (mg/L) (ppt)

Start End Start Erd

40001.1 1.30 7.97 0.03 8.34 8.30
40001.2 1 .10 7.87 0.02 8.23 8.79
40001.3 1.60 7.96 0.04 8.25 8;70
40002.1 0.92 7.80 0.01 8.92 8.00
40002.2 1.20 7.95 0.03 8.67 8.10
40002.3 1.60 7.94 0.04 8.86 8.25
40003.1 1.70 7.86 0.03 8.89 8.40
40003.2 1.60 8.80 0.25 8.91 7.50
40003.3 1 .80 7.97 0.04 8.71 7.93
40004.1 1.20 7.79 0.02 8.83 8.30
40004.2 1.30 8.15 0.05 8.74 8.49
40004.3 0.95 8.22 0.04 8.88 8.53
40005.1 1.20 8.03 0.03 8.84 9.39
40005.2 1.20 7.86 0.02 8.83 9.88

• 40005.3 1. 70 7.88 0.03 8.84 9.83
40006.1 2.70 8.21 0.1 1 8.85 9.56
40006.2 6.80 8.51 0.55 8.96 10.07
40006.3 2.80 8.19 0.1 1 8.84 9.49
40032.1 1.50 7.90 0.03 8.93 9.66
40032.2 2.30 7.90 0.05 9.02 8.34
40032.3 2.40 7.90 0.05 9.01 8.39
40033.1 1.20 7.87 0.02 9.11 8.52
40033.2 1.20 7.95 0.03 8.98 8.53
40033.3 1.20 7.76 0.02 8.94 8.70
30034.'1 0.48 7.98 0.01 8.12 8.60
30034.2 0.45 8.08 0.01 8.23 9.24
30034.3 0.50 7.96 0.01 8.13 8.89

•
Page 6



BPTCP LA HARBOR LEGS 1·5 AMPHIPOD AND ABALONE WATEROUAUTY DATA

•LEG 2 Pore Water .ABALONE TESTS

Site code Total NH3 pH Unionized Dissolved Oygen Salinity
(highest) (corresp. to NH3 Discrepancies Discrepancies
(mg/L) highest NH3) (mg/L) (mglL) (ppt) .

Start Erd Start Erd

40008.1 1.34 8.39 0.08 8.44 8.36
40008.2 1.79 8.01 0.05 8.46 8.08
40008.3 1.40 8.41 0.09 8.46 7.64
40009.1 1.63 8.08 0.05 8.3 7.95
40009.2 1.53 8.39 0.09
40009.3 3.03 8.03 0.08 8.28 7.95
40010 ..1 0.91 7.97 0.02 8.35 7.24 34 37
40019·2 0.86 8.12 0.03 8.53 8.50
40010.3 0.40 8.50 0.03
40012.1 1.33 8.21 0.05
40012.2 2.25 7.97 0.05 8.6 7.95
40012.3 2.09 8.07 0.06 8.34 7.59
40015.1 1 .31 8.30 0.07
40015.2 4.46 8.08 0.14 8.64· 7.61
40015.3 2.76 7.98 0.07 8.65 7.85 •40016.1 1.44 7.99 0.04
40016.2 1.26 8.56 0.11 8.2 8.27
40016.3 2.88 7.97 0.07 8..47 8.46
40019.1 10.30 8.39 . 0.63 8.47 7.49
40019.2 2.14 8.33 0.11 8.47 7.90
40019.3 6.22 8.53 0.52 8.47 8.48
40030.1 2.42 8.03 0.07 8.26 8.04

·40030.2 2.49 8.16 0.09 8.62 7.89
40030'.3 7.25 7.98· 0.18 8.38 7.70
40032.1 5.55 7.98 0.13 8.65 7.63
40032.2 1.00 8.80 0.15 8.46 7.75
40032.3 1.88 8.16 0.07

••
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• BPTCP LA HARBOR LEGS 1-5 AMPHIPOD AND ABALONE WATER QUAUTY DATA

LEG 3 Pore Water ABALONE TESTS

Site code Total NH3 pH Unionized Dissolved Oygen Salinity
(highest) (corresp. to NH3 Discrepancies Discrepancies
(mg/L) highest NH3) (mg/L) (mg/L) (lipt)

Start Erd Start End

40007.1 3.00 7.56 0.03
40007.2 1.00 7.71 0.01
40007.3 1.00 7.29 0.01
40011.1 3.00 7.23 0.01
40011.2 3.00 6.74 0.00
40011.3 3.00 6.51 0.00
40013.1 3.00 8.37 0.18
40013.2 3.00 8.31 0.15
40013.3 2.00 8.32 0.10
40014.1 3.00 8.26 0.14
40014.2 5.00 8.53 0.42
40014.3 4.00 8.33 0.21
40017.1 2.00 7.41 0.01

• 40017.2 2.00 7.41 0.01
40017.3 2.00 8.10 0.06
40018.1 2.00 8.06 0.06
40018.2 2.00 7.08 0.01
40018.3 2.00 8.13 0.07
40020.1 2.00 7.95 0.05
40020.2 1.00 8.07 0.03
40020.3 2.00 8.01 0.05
40031.1 1 .00 7.92 0.02
40031.2 0.80 8.01 0.02
40031.-3 2.00 7.94 0.04
30035.1 2.50 7.58 0.02
30035.2 1 .00 7.55 0.01
30035.3 1.00 7.85 0.02

•
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BPTCP LA HARBOR LEGS 1·5 AMPHIPOD AND ABALONE WATER QUAUTY DATA

• LEG 5 Pore water ABALONE TESTS

Site code Total NH3 pH Unionized Dissolved Oygen Salinity
(highest) (corresp. to NH3 Discrepancies Discrepancies
(mg/L) highest NH3) (mg/L) (mglL) (ppt);

Start Erd Start End

80025.1 2.44 7.93 0.05
80025.2 1.63 8.09 0.05 7.72 8.33
80025.3 2.50 8.54 0.22

•

•
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Abalone Test Water Quality Data - 100% Pore Water



•

•

•

LA HARBOR AMMONIA DATA

SlTECCDE I ABALONE Unionized Unionized
Total NH3 pH Ammonia Ammonia

(highest)
ppm ppb

LEG 1
40001.1 1.3 7.97 0.03082402 30.8
40001.2 1.1 7.87 0.02080317 20.8
40001.3 1.6 7.96 0.03708899 37.1
40002.1 0.92 7.8 0.01485178 14:9
40002.2 1.2 7.95 0.02719477 27.2
40002.3 1.6 7.94 0.03544893 35.4
40003.1 1.7 7.86 0.03143148 31.4
40003.2 1.6 8.8 0.24785664 247.9
40003.3 1.8 7.97 0.04267941 42.7
40004.1 1.2 7.79 0.01893873 18.9
40004.2, 1.3, 8.15 0.046309 46.3
40004.3i 0.951 8.22 0.03964532 39.6
40005.1: 1.2: 8.03 0.03258761 32.6
40005.2: '1.21 7.86 0.02218693 22.2
40005.3; 1.71 7.88 0.03288567 32.9
40006.1 i 2.71 8.21 0.11015678 110.2
40006.21 6.8i 8.51 0.5467432 546.7
40006.3 2.81 8.19 0.10918518 109.2
40032.1 1 1.5i 7.9 0.03035924 30.4
40032.21 2.3: 7.9 0.04655083 46.6
40032.31 2.4 ' 7.9 0.04857478 48.6
40033.1 1 1.21 7.87 0.02269437 22.7
40033.2! 1.2[ 7.95 0.02719477 27.2
40033.3; 1.2i 7.76 0.01769653 17.7
30034.11 0.48; 7.98 0.01164148 11.6
30Q34.21 0.451 8.08 0.013683221 13.7
30034.3! 0.51 7.96 0.01159031 11.6

I
LEG 2 Pore Water

40008.1' 1.34[ 8.39 0.08213504 82.1
40008.2 1.79 8.01 0.04646035 46.5
40008.3 1.41 8.41 0.08978288 89.8
40009.1 1.63 8.08 0.04956366 49.6
40009.21 1.53i 8.39 0.09378105 93.8
40009.3 3.031 8.03 0.08228372! 82.3
40010.1 0.91 7.97 0.021576811 21.6
40010.2 0.8571 8.12 0.02852596 28.5
40010.3, 0.398i 8.51 0.03128504 31.3
40012.11 1.331 8.21 0.05426241 54.3
40012.2 2.251 7.97 0.05334926 53.3

I !
i II

, i !
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LA HARBOAAMMONIA DATA

SITECOOE ABALONE Unionized I Unionized
Total NH3 pH Ammonia Ammonia

(hlghesH
ppm IpPb

LEG 2 Pore Water (Cant)
40012.3 2.09 8.07 0.06212997 62.1
40015.1 1.31 8.3 0.06550989 65.5
40015.2 4.46 8.08 0.13561591 135.6
40015.3 2.76 7.98 0.06693848 66.9
40016.1 1.44 7.99 0.03572318 35.7
40016.2 1.26 8.66 0; 11343564 113.•
40016.3 2.88 7.97 0.06828705 88.3
40019.1 10.3 8.39 0.6313365 831.3
40019.2 2.14 8.33 0.1145281 114.5
40019.3 6.22 8.53 0.5232469 523.2
40030.1 2.42 8.03 0.06571835 65.7

.40030.2 2.49 8.16 0.09072821 90.7
40030.3 7.25 7.98 0.17583478 175.8
40032.1 5.55 7.98 0.13460456 134.6
40032.2 0.9971 8.8 0.15444567 154.4
40032.31 1.881 8.16 0.06850162 68.5

LEG 3 Pore Water
40007.1 3! 7.56i 0.02814558i 28.1
40007.2i 1 7.71 0.01317051 . 13.2
40007.3 1 7.29 0.00509477 5.1
40011.11 31 7.23 0.013345061 13.3
40011.2 3 6.74 0.00440653 4.4
40011.31 3! 6.51 0.00261948 2.6
40013.11 31 8.37 0.17575316 175.8
40013.2! 3 8.31 0.153453831 153.5
40013.3! 2' 8.32 0.10464232 104.6
40014.1 3 8.26 0.13704817 137.0
40014.2 5 6.53 0.42061648 420.6
40014.31 4 8.33 0.21407121 214.1
40017.1 2' 7.41 0.01336612 13.4
40017.2 2 7.41 0.01336612 13.4
40017.3 2 8.1 0.0636279, 63.6
40018.1 2 8.06 0.05812513 58.1
40018.2 2 7.06 0.00633747 6.3
40016.3 2 8.13 0.06609422 68.1
40020.1 2 7.95 0.04532461 45.3
40020.2 1 8.07 0.02972726 29.7
40020.3 2 8.01 0.05191101 51.9
40031. 1 1 7.92 0.02117588 21.2
40031.2 0.8 8.01 0.0207644 20.8

Pag~ 2
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LA HARBOR M'MONIA DATA

SlTEcoa: ABALOl'IIE Unionized Unionized
Total NH3 pH Ammonia Ammonia

(highest)
! ppm ppb

LEG 3 Pore Water (Cont.) I

40031.3 2 7.94 0.04431117 44.3
30035.1 2.5 1 7.58 0.02453979 24.5
30035.2 1 I 7.55 0.00917209 9.2
30035.3 1 ! 7.85 0.0180757 18.1

i
I
I

LEG 4 Pore Water i
40010.4 0.481 7.35 0.00280086 2.8
40010.5 1.81 7.2 0.00748185 7.5
40010.6 1.031 7.28 0.00513028 5.1
40021.1 2.77: 7.61 0.02909868 29. i
40021.21 2.96; 8.01 0.07682829 76.8
40021.3 2.71 ! 8.08 0.08240339 82.4
40022.1 i 3.64: 7.72 0.0490371 49.0
40022.2! 3.36 7.47 0.02571818 25.7
40022.3i 4.37 7.89 0.08646894 86.5
40023.1 1 4.4' . 7.44 0.03154109 31.5
40023.2! 5.56: 8 0.14108582 141. 1
40023.31 4.58: 7.86 0.08468012 84.7
80024.1 ! 2.12 7.761 0.03126388 31.3
80024.2! 3.15 8.03 0.08554248 85.5
80024.31 3.07 8.07 0.09126269 91.3
80024.4 1 3.52: 7.89 0.06965004 69.7
80026.1 i 7.48 8.05 0.21252728 212.5
80026.2! 4.1 7.65 0.047147751 47.1
80026.31 4.77 7.68 0.05870271 58.7
80027.1: 4.49' 7.631 0.04934937! 49.3
80027.21 4.39' 7.79 0.0692842 69.3
80027.31 4.52: 7.62 0.04856829 48.6
80028.1 3.71 7.81 0.06109606 61.1
80028.2 4.33! 7.84 0.07651773 76.5
80028.3 41 7.82 0.06756042 87.6
30035.4 1.65; 8.12 0.05492162, 54.9
30035.51 3.55! i .81 7.5076E-08
30035.6 2.91 i 8.21 0.11872453 118.7

LEG 5 SUBSURFACE WATER i
90006 0.051 ! 8.08, 0.001550761 1.6
900191 0.0423: 7.69 0.00053248 0.5

90021 i 0.0364' 8.04 0.00101111 1.0
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Abalone Test Ammonia Data - 100% Pore Water
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Sulfide Summary Legs 1-4

Bay Protection and Toxic Cleanup Program
Los Angeles Harbor Study I

Measurements of Hydrogen Sulfide from Archived Frozen Pore Water

Sulfide Measurements Leg$ 1·4

Site pH mV Readinc Sulfide Cone. %H2S. H2S Cone (ppm)
LEG 1

40001.1 7.97 715 0.1088 0.099 0.0108
40001.2 7.87 704 0.0480 0.122 0.0059
40001.3 7.96 696 0.0265 0.101 0.0027
40002.1 7.80 674 0.0052 0.140 0.0007
40002.2 7.95 708 0.0647 0.104 0.0067
40002.3 7.94 673 0.0048 0.106 0.0005
40003.1 7.86 694 0.0228 0.124 0.0028
40003.2 8.80 698 0.0307 0.014 0.0004
40003.3 7.97 675 0.0056 0.099 0.0006
40004.1 7.79 676 0.0060 0.143 0.0009
40004.2 8.15 715 0.1088 0.067 0.0073
40004.3 8.22 677 0.0065 0.057 0.0004
40005.1 8.03 703 0.0446 0.088 0.0039
40005.2 7.86 692 0.0197 0.124 0.0024

·40005.3 7.88 684 0.0109 0.119 0.0013
40006.1 8.21 708 0.0647 0.059 0.0038
40006.2 8.51 711 0.0808 0.029 0.0023
40006.3 8.19 I 680 I 0.0081 0.062 0.0005
40032.1 7.90 686 0.0126 0.115 0.0014
40032.2 I 7.90 683 0.0101 0.115 0.0012
40032.3 7.90 688 0.0146 0.115 0.0017
40033.1 7.87 701 0.0384 0.122 0.0047
40033.2 7.95 692 0.0197 0.104 0.0020
40033.3 7.76 684 I 0.0109 0.151 0.0016
30034.1 7.98 680 0.0081 0.097 0.0008
30034.2 8.08 681 0.0087 0.079 0.0007
30034.3 7.96 678 0.0070 0.101 0.0007

I

, ! !
I

I i
, I I

I
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Sulfide Summ~ry Legs 1·4

Bay Protection and Toxic Cleanup Program
Los Anaeles Harbor Study I

Measurements of Hydrogen Sulfide from Archived Frozen Pore Water
I

LEG 2
Site pH mV Reading Sulfide Cone. %H2S H2S Cone (ppm)

40008.1 8.39 676 0.0030 0.039 0.0001
40008.2 8.01 675 '0.0028 0.091 0.0003
40008.3 8.41 684 0.0057 0.037 0.0002
40009.1 8.08 674 0.0026 0.0'79 ' 0.0002
40009.2 8.39 675 0.0028 0.039 0.0001
40009.3 8.03 678 0.0035 0.0-88 0.0003
40010.1 7.97 681 0.0045 0.099 0.0004
40010.2 8.12 682 0.0048 0.072 0.0003
40010.3 8.50 672 0.0022 0.030 0.0001
40012.1 8.21 679 0.0038 0.059 0.0002
40012.2 7.97 682 0.0048 '0.099 0.0005
40012.3 8.07 676 0.0030 0.080 0.0002
40015.1 8.30 677 ' 0.0032 0.048 0.0002
40015.2 8.08 674 0.0026 0.079 0.0002
40015.3 7.98 691 0.0099 0.097 0.0010
40016.1 7.99 668 0.0016 0.095 0.0002
40016.2 8.56 671 0.0020 0.026 0.0001
40016.3 7.97 677 0.0032 0.099 0.0003
40019.1 8.39 690 0.0091 0.039 0.6004
40019.2 8.33 684 0.0057 0.044 ,0.0003
40019.3 8.53 681 0.0045 0.027 0.0001
40030.1 8.03 669 0.0017 0.088 0.0002
40030.2 8.16 671 0.0020 0.066 0.0001
40030.3 7.98 682 0.0048 0.097 0.0005
40032.1 7.98 I 685 0.0061 0.097 0.0006I

40032.2 8.80 672 0.0022 0.014 0.0000
40032.3 8.16 693 0.0115 0.066 0.0008
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Sulfide Summary Legs 1-4

Bay Protection and Toxic Cleanup Program·
Los Anaeles Harbor Study

Measurements of Hydrogen Sulfide from Archived Frozen Pore Water

LEG 3
Site pH mV Reading Sulfide Cone. %H2S H2S Cone (ppm)

40007.1 7.56 694 0.0125 0.217 0.0027
40007.2 7.71 675 0.0028 0.166 0.0005
40007.3 7.29 684 0.0057 0.338 0.0019
40011.1 7.23 680 0.0041 0.371 0.0015
40011.2 6.74 682 0.0048 0.722 0.0035
40011.3 6.51 672 0.0022 0.948 0.0021
40013.1 8.37 671 0.0020 0.040 0.0001
40013.2 8.31 688 0.0078 0.047 0.0004
40013.3 8.32 68-6 0.0066 0.046 0.0003
40014.1 8.26 680 0.0041 0.052 0.0002
40014.2 8.53 684 0.0057 0.027 0.0002
40014.3 8.33 677 0.0032 0.044 0.0001
40017.1 7.41 709 0.0411 0.280 0.0115
40017.2 7.41 680 0.0041 0.280 0.0012
40017.3 8.10 679 0.0038 0.075 0.0003
40018.1 8.06 700 0.0201 0.082 0.0017
40018.2 7.08 687 0.0072 0.461 0.0033
40018.3 8.13 671 0.0020 0.070 0.0001
40020.1 7.95 676 0.0030 0.104 0.0003
40020.2 I 8.07 671 0.0020 0.080 0.0002
40020.3 8.01 677 0:0032 0.091 0.0003
40031.1 ! 7.92 705 0.0299 0.110 0;0033
40031.2 I 8.01 670 0.0019 0.091 0.0002
40031.3 7.94 672 0.0022 0.106 0.0002
30035.1 7.58 712 0.0522 0.210 0.0110
30035.2 7.55 692 0.0107 0.221 0.0024
30035.3 7.85 678 0.0035 0.127 0.0004

,

I ! !
! I II

I
!

I II

I
I I1 ,
I II
I

i
I

I !I
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Sulfide Summary Legs 1·4

Bay Protection and Toxic Cleanup Program
Los Angeles Harbor Study

Measurements of Hydrogen Sulfide from ,Archived Frozen Pore Water
,

LEGS 4 and 5
Site pH mV Reading Sulfide Cone. %H2S H2S ,Cone (ppm)

40010.4 7.35 630 0.0001 0.308 0.0000
40010.5 7.20 656 0.0006 0.388 0.0002
40010.6 7.28 658 0.0007 0.344 0.0002
40021.1 7.61 656 0.0006 0.199 0.0001
40021.2 8.01 656 0.0006 0.091 0.0001
40021.3 8.08 655 0.0006 0.079 0.0000
40022.1 7.72 ' 633 0.0001 0.163 0.0000
40022.2 7.47 655 0.0006 0.253 0.0001 ,
40022.3 7.89 642 0.0002 0.117 0.0000
40023.1 7.44 656 0.0006 0.266 0.0002
40023.2 8.00 657 0.0007 0.093 '0.0001
40023.3 7.86 657 0.0007 0.124 0.0001
80024.1 7.76 656 0.0006 0.151 0.0001
80024.2 8.03 655 0.0006

,
0.088 0.0000

80024.3 8.07 654 0.0005 0.080 0.0000
80024.4 7.89 651 0.0004 0.117 0.0000
80025.1 I 7.93 657 0.0007 0.108 0.0001
80025.2 8.09 657 0.0007 0.077 0.000"
80025.3 8.54 657 0.0007 0.027 0.0000
80026.1 8.05 661 0.0009 0.084 0.0001
80026.2 7.65 600 0.0000 0.185 0.0000
80026.3 7.68 653 0.0005 0.175 0.0001
80027.1 7.63 638 0.0001 0.192 0.0000
80027.2 I 7.79 610 0.0000 0.143 0.0000
80027.3 7.62 654 0.0005 0.196 0.0001
80028.1 7.81 650 0.0004 0.137 0.0001
80028.2 7.84 617 0.0000 0.129 0.0000
80028.3 7.82 654 0.0005 0.135 0.0001
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Abalone Test Reference Toxicant Data - 100% Pore Water
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Zinc sulfate reference toxicant test data for abalone pore water tests for sampling iegs 1-5.
Data are mean percent ± sd nonnallarvae.

Zn cone LgG
1lg!L

2 3 4 5

a 94±3.6 96±2.3 91±1.8 98±1.8 94±2.1
18 94±3.0 97±2.3 91±3.5 95±1.7 97±1.8
32 78±23.7 94±4.4 90±4.4 96±2.8 96±1.2
56 82±9.1 17±O.7 46±16.6 79±13.6 23±14

100 O±O.O

LC 50 44 53 47

Cadmium chloride reference toxicant test data for <Imphipod sediment tests run on sampling
legs 1-5. Data are mean percent amphipod survival ± sd.



STATE WATER RESOURCES CONTROL BOARD
P.O. BOX 100, Sacramento, CA 95812-0100
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Slative ~nd Public ~ffairs: (916) 657·2390 Clean Water Prog~ams Informat!on: (916) 227-4400
Ir Quality Information: (916) 657·0687 Water Rights InformatIon: (916) 657·2170

CALIFORNIA REGIONAL.WATER QUALITY.CONTROL BOARDS:'! . ;
.. '. '. ~ . .. I .

NORTH COAST REGION (1)
5550 Skylane Blvd., 5te. A
Santa Rosa, CA 95403
(707) 576-2220

SAN FRANCISCO BAY REGION (2)
21 01 Webster Street, Ste. 500

.oakland, CA94612
(510) 286·1255

•

CENTRAL COAST REGION (3)
81 Higuera Street, Ste. 200
San Luis Obispo, CA 93401·5427
(805) 549·3147

LOS ANGELES REGION (4)
101 centre Plaza Drive
Monterey Park, CA 91754-2156
(213) 266·7500

CENTRALVALLEY REGION (5)
3443 Routier Road
Sacramento, CA 95827-3098
(916)255-3000 .

FRESNO BRANCH OFFICE
3614 East Ashlan Avenue
Fresno, CA 93726
(209) 445·5116

REDDING BRANCH OFFICE
415 Knollcrest Drive
Redding, CA 96002
(916) 224-4845

LAHONTAN REGION (6)
2092 lake Tahoe Blvd.
South lake Tahoe, CA 96150
(916) 542·5400

VICTORVILLE BRANCH OFFICE
15428 Civic Drive, Ste. 100
VICtorville, CA 92392·2383
(619) 241-6583

COLORADO RIVER BASIN
REGION (7)
73-720 Fred Waring Dr. Ste. 100
Palm Desert, CA 92260
(619) 346-7491

SANTA ANA REGION (8)
2010 Iowa Avenue, Ste. 100
Riverside, CA 92507·2409
(909) 782-4130

SAN DIEGO REGION (9)
9771 Clairemont Mesa Blvd. j Ste.·B
San Diego, CA92124
(619) 467·2952

STATE OF CALIFORNIA
. Pele Wilson, Govemor

CALIFORNIA ENVIRONMENTAL
PROTECnON AGENCY

James M. Strock, Secretary
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