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INTRODUCTION

This addendum augments the report "Chemistry, Toxicity, and Benthic Community Conditions in
Sediments of the San Diego Bay Region" submitted in September 1996 (Fairey et aI., 1996).
This and the original study were conducted as part of the Bay Protection and Toxic Cleanup
Program, a legislatively mandated program designed to assess the degree of chemical pollution
and associated biological effects in California's bays, estuaries, and harbors.

The original study objectives were:

1. Determine presence or absence of adverse biological effects in representative areas
of the San Diego Bay Region;

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

3. Determine relative spatial extent of toxicant-associated effects in the San Diego
Bay Region;

4. Determine relationships between toxicants and measures of effects in the San
Diego Bay Region.

The research involved chemical analysis of sediments, benthic community analysis and toxicity
testing of sediments and pore water. Chemical analyses and bioassays were performed using
aliquots of homogenized sediment samples collected synoptically at each station. Analysis of
the benthic community structure was made on a subset of the total number of stations sampled.

Summary offindings from original report

Three hundred fifty stations were sampled between October, 1992 and May, 1994. Areas
sampled included San Diego Bay, Mission Bay, the San Diego River Estuary and the Tijuana
River Estuary and collectively are termed "the San Diego Bay Region". Two types of sampling
designs were utilized: directed point sampling and stratified random sampling.

Chemical pollution was compared to established sediment quality guidelines. Two sets of
guidelines were used: the Effects Range-Low (ERL)/Effects Range-Median (ERM) guidelines
developed by NOAA (Long and Morgan, 1990; Long et aI., 1995) and the Threshold Effects
Level (TEL)/Probable Effects Level (PEL) guidelines used by the state of Florida (MacDonald,
1994). Copper, mercury, zinc, total chlordane, total PCBs and the PAHs most often were
found to exceed critical ERM or PEL values and were considered the major chemicals or
chemical groups of concern in the San Diego Bay Region. Chemical summary quotients were
used to develop chemical indices for addressing the pollution of sediments with multiple
chemicals. An ERMQ>0.85 or a PEL Q >1.29 was indicative of stations where multiple
chemicals were significantly elevated using a 90th percentile threshold. Stations with any
chemical concentration >4 times its respective ERM or >5.9 times its respective PEL were



considered to exhibit elevated chemistry. Summary quotients and magnitude of sediment quality
guideline exceedances were used as additional information to help prioritize stations of concern
for Regional Water Quality Control Board staff. .

Identification of degraded and undegraded habitat (as determined by macrobenthic community
structure) was conducted using a cumulative, weight-of-evidence approach. Analyses were
performed to identify relationships between community structure within and between each
station or site (e.g., diversity/evenness indices, analyses of habitat and species composition,
construction of dissimilarity matrices for pattern testing, assessment of indicator species, and
development of a benthic index, cluster analyses, and ordination analyses).

Analyses of the 75 stations sampled for benthic community structure identified 23 undegraded
stations, 43 degraded and 9 transitional stations. All sampled stations with an ERMQ>0.85
were found to have degraded communities. All sampled stations with P450 Reporter Gene
System responses above 60 Jlglg BaPEq. also were found to have degraded benthic

communities.

The statistical significance of toxicity test results was determined using two approaches: the
reference envelope approach and laboratory control comparison approach used by the United
States Environmental Protection Agency- Environmental Monitoring and Assessment Program
and NOAA- National Status and Trends programs. The reference envelope approach indicated
that toxicity for the Rhepoxynius abronius (amphipod) survival sediment test was significant
when survival was less than 48% in samples tested. No reference envelope was calculated for
the urchin fertilization or development tests due to high variability in porewater data from
reference stations.

The laboratory control comparison was used for the larval development test. This approach
was used to compare test sediment samples against laboratory controls for determination of
statistically significant differences in test organism response. Criteria for toxicity in this
approach were 1) survival less than 80% of the control value and 2) significant difference
between test samples and controls, as determined using a separate variance t-test. Using this
approach, there was no absolute value below which all samples could be considered toxic,
although survival below a range of 72-80% generally was considered toxic.

Using the EMAP definition of toxicity, 56% of the total area sampled was toxic to
Rhepoxynius. For the Strongylocentrotus larval development test, percent of total area toxic
was 29%, 54%, and 72% respectively for 25%, 50%, and undiluted porewater concentrations.
Samples representing 14%, 27%, or 36% of the study area were toxic to both
Strongylocentrotus in pore water (25%, 50%, or undiluted, respectively) and Rhepoxynius in
solid phase sediment.

Linear regression analyses failed to reveal strong correlations between amphipod survival and
chemical concentration. It is suspected that instead of a linear response to chemical pollutants,
most organisms are tolerant of pollutants until a threshold is exceeded. Comparisons to
established sediment quality guideline thresholds demonstrate an increased incidence of toxicity
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for San Diego Bay Region samples with chemical concentrations exceeding the ERM or PEL
values. It is further suspected that toxicity in urban bays is caused by exposure to complex
mixtures of chemicals. Comparisons to chemical summary quotients (multiple chemical
indicators) demonstrate that the highest incidence of toxicity (>78%) is found in samples with
multiple elevated chemicals (ERMQ >0.85).

Statistical analyses of the P450 Reporter Gene System responses versus the PAHs in sediment
extracts demonstrated that this biological response indicator was significantly correlated
(r2 = 0.86, n=30) with sediment PAH (total and high molecular weight) concentration.

Stations requiring further investigation were prioritized based on existing evidence. Each station
receiving a high, moderate or low priority ranking meets one or more of the criteria under
evaluation for determining hot spot status in the Bay Protection and Toxic Cleanup Program.
Those meeting all criteria were given the highest priority for further action. A ranking scheme
was developed to evaluate stations oflower priority.

Seven stations (representing four sites) were given a high priority ranking, 43 stations were
given a moderate priority ranking, and 57 stations were given a low priority ranking. The seven
stations receiving the high priority ranking were in the Seventh Street channel area, two naval
shipyard areas near the Coronado Bridge, and the Downtown Anchorage area west of the
airport. A majority of stations given moderate rankings were associated with commercial areas
and naval shipyard areas in the vicinity of the Coronado Bridge. Low priority stations were
interspersed throughout the San Diego Bay Region.

A review of historical data supports the conclusions of the current research. Recommendations
were made for complementary investigations which could provide additional evidence for
further characterizing stations of concern.

Unresolved issues from earlier studies

Although an attempt was made to gain complete information on the most important sites during
the original study, some sites did not receive a full suite of analyses due to budgetary or
programmatic constraints. After analysis of the original data set, eight sites were identified as
probable areas of concern based on existing information, but appropriate prioritization could not
be accomplished because of one or more types of missing data (Table 1). These sites were
revisited and samples collected to obtain additional information regarding chemical,
toxicological and benthic community conditions. This information was needed to better
evaluate the station's priority for future investigation.

Los Penasquitos Lagoon (95006), which was visited during a study of southern California
estuaries, exhibited strong toxic responses in bioassays and was determined to have a degraded
benthic community (Anderson et aI, 1997). However, no associated elevated chemical levels
were indicated. The possibility existed at this site that pollutants were present that were not
included in the normal suite of analyses or that toxicity was a result of non-anthropogenic
effects. A toxicity identification evaluation (TIE) was proposed for the current study to
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Table 1. Stations to be Revisited

Station # Station IDORG Previous Results
90007.0 25 Swartz (Naval Base 019) 1673 Single toxicity, elevated chern, previous

degraded benthics
90008.0 27 Swartz (Naval Base 013) 1674 Single toxicity, previously degraded benthics,

low chern
90022.0 P Swartz (Naval Base 012) 1675 Single toxicity, previously degraded benthics,

rnoderate chern ./1,

90039.0 CI 1676 Single toxicity, elevated chern,
benthics not analyzed

93179.0 Naval Shipyards 03 1677 Repeated toxicity, elevated chern, Adjacent site
degraded benthics

90020.0 GDe Lappe 1678 Elevated chern, marginal toxicity, benthics not
analyzed

93178.0 Naval Shipyards 02 1679 . Elevated chern, rnarginal toxicity, benthics not
analyzed

95006.0 Los Penasquitos (319) 1681 Repeated toxicity, low chern, degraded
benthics

90013.0 37 Swartz (Marina) 1680 Reference Site

evaluate the source of this toxic response. A TIE was designed to evaluate pore water toxicity .
using the Strongylocentrotus purpuratus larval development test and the Eohaustorius estuarius
10 day survival test.

Figure 1 shows sample locations for the eight revisited stations in San Diego Bay and the TIE
station in Los Penasquitos Lagoon.

Data reported for the P-450 Reporter Gene System responses in the appendix of the original
report were mismatched against station numbers. This error is corrected in the appendix of this
report and stations are correctly matched .

METHODS

Methods for sample collection and processing, trace metal analysis, trace organic analysis, total
organic carbon analysis, grain size analysis and benthic community taxonomy are identical to .
those described in the original San Diego report (Fairey et al., 1996). Methods for toxicity have
been modifte.d slightly and are described in the following section. Methods for TIE analysis also
are described in the following section.

Toxicity Testing

Toxicity testing for this study utilized slightly different protocols than were used for the
previous San Diego Bay study. Solid phase testing used the estuarine amphipod Eohaustorius
estllarills due to concerns that Rhepoxynills might be sensitive to fine grained sediments at
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Figure 1. San Diego Bay Region Study Area and Sampling Sites.

5



some of the stations investigated. Test protocols for the two species are nearly identical with
only salinity adjustments being of note, as described below.

The sea urchin larval development test was conducted on sediment pore water samples for the
previous San Diego bay study. Recent research using this protocol has indicated that exposure
of developing embryos at the interface between sediment and water provides a more
ecologically relevant bioassay for this species (Anderson et aI, 1997). The current study utilized
the sediment water interface exposure, as described below.

Amphipod Solid Phase Survival Tests

Solid-phase sediment sample toxicity was assessed using the 1D-day amphipod survival toxicity
test protocols outlined in EPA 1994. All Eohaustorius estuarius were obtained 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. "lTpon arrival at Granite Canyon, the
Eohaustorius were acclimated to 20%0 (T=15°C). Once acclimated, the animals were held for
an additional 48-hours prior to addition to the test containers.

Test containers were one liter glass beakers or jars containing 2-cm of sediment and filled to the
700-mlline with control seawater adjusted to the appropriate salinity using spring water or
distilled well water. Test sediments were not sieved for indigenous organisms prior to testing
although at the conclusion of the test, the presence of any predators was noted and recorded on
the data sheet. Test sediment and overlying water were allowed to equilibrate for 24 hours,
after which 20 amphipods were placed in each beaker along with control seawater to fill test
containers to the one-liter line. Test chambers were aerated gently and illuminated continuously
at ambient laboratory light levels.

Five laboratory replicates of each sample were tested for ten days. A negative sediment control
consisting of five Jab replicates of Yaquina Bay home sediment for Eohaustorius was included
with each sediment test. After ten days, the sediments were sieved through a D.5-mm Nitex
screen to recover the test animals, and the number of survivors was recorded for each replicate.

Positive control reference tests were conducted concurrently with each sediment test using
cadmium cWoride as a reference toxicant. For these tests, amphipod survival was recorded in
three replicates of four cadmium concentrations after a96-hour water-only exposure. A
negative seawater control consisting of one micron-filtered Granite Canyon seawater, diluted to
the appropriate salinity, was compared to all cadmium concentrations.

Amphipod survival for each replicate was calculated as:

(Number of surviving amphipods) X 100
(Initial number of amphipods)

6
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Sea Urchin Embryo-Larval Development Test using the Sediment-Water Interface
Exposure System

The purple sea urchin (Strongylocentrotus purpuratus) embryo/larval development test at the
sediment-water interface was conducted on intact core sediment samples taken with minimal
disturbance from the Van Veen grab sampler. Details of the test protocol are given in the
MPSL Standard Operating Procedure, which follows the EPA methods manual (1995). A brief
description of the method follows.

Sea urchins were collected from the Monterey County coast near Granite Canyon, and held at
MPSL at ambient seawater temperature and salinity until testing. Adult sea urchins were held in
complete darkness to preserve gonadal condition. On the day of the test, urchins were induced
to spawn in air by injection with 0.5 rnl ofO.5M KCI. Eggs and sperm collected from the
urchins were mixed in seawater at a 500 to 1 sperm to egg ratio, and embryos were distributed
to the test containers within one hour of fertilization. Sediment-water interface test containers
consisted of a polycarbonate tube with a 25-llm screened bottom placed so that the screen was
within l-cm of the surface of an intact sediment core (Anderson et al. 1996). Seawater ·at
ambient salinity was poured into the core tube and allowed to equilibrate for 24 hours before the
start ofthe test. After inserting the screen tube into the equilibrated cores, each tube was
inoculated with approximately 250 embryos. The laboratory control consisted ofYaquina Bay
amphipod home sediment from Northwestern Aquatic Sciences. Tests were conducted at
ambient seawater salinity ± 2%0. Ambient salinity at Granite Canyon is usually 32 to 34%0. A
positive control reference test was conducted concurrently with the test using a dilution series
of copper chloride as a reference toxicant.

After an exposure period of96 hours, larvae were fixed in 5% buffered formalin. One hundred
larvae in each container were examined under an inverted light microscope at 100x to determine
the proportion of normally developed larvae as described in EPA 1995. Percent normal
development was calculated as:

Number of normally developed larvae counted
Total number of larvae counted

Determination of Toxicity

X 100

Determination of toxicity to amphipods relied on the reference envelope approach described
previously (Fairey et a/., 1996). In determination of toxicity for the reference envelope
approach, values must be chosen for alpha and the percentile (p) to calculate the edge of the
reference envelope (L) using the following equation:

L = Xr - [ ga,p,n * Sr ]

The values of alpha and p are chosen to express the degree of certainty desired when classifying
a sample as toxic. In this study values ofalpha=.05 and p=l were used to distinguish the most
toxic samples which have a 95% certainty of being in the most toxic 1%. This calculation
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resulted in a determination of toxicity for the Rhepoxynius test when samples had a mean
survival of less than 48%. This cutoff is as a statistic,al determination chosen as a conservative
guideline for setting priorities for future work, by identifYing only the most toxic stations. This
same determination of toxicity was applied to the Eohaustorius test assuming exposure routes
and sensitivities were similar for the two species.

Determination of toxicity to urchin larvae using the sediment water interface exposure was
made by comparisons to laboratory controls. Samples were defined as significantly more toxic
than laboratory controls if the following two criteria were met: 1) a separate-variance t-test
determined there was a significant difference (p<0.05) in mean toxicity test organism response
(e.g., percent survival) between the sample and the laboratory control and 2) mean organism
response in the toxicity test was lower than a certain percentage of the control value, as
determined using the 90th percentile Minimum Significant Difference (MSD).

Statistical significance in t-tests is determined by dividing an expression of the difference
between sample and control by an expression of the variance among replicates. A "separate
variance" t-test that adjusted the degrees of freedom was used to account for variance
heterogeneity among samples. If the difference between sample and control is large relative to
the variance among replicates, then the difference is determined to be significant. In many
cases, however, low between-replicate variance will cause the comparison to be considered
significant, even though the magnitude of the difference can be small. The magnitude of
difference identified as significant is termed the Minimum Significant Difference (MSD) which is
dependent on the selected alpha level, the level of between-replicate variation, and the number
of replicates specific to the experiment. With the number of replicates and alpha level held
constant, the MSD varies with the degree of between-replicate variation. The "detectable
difference" inherent to the toxicity test protocol can be determined by identifYing the magnitude
of difference detected by the protocol 90% of the time (Schimmel et at., 1991; Thursby and
Schlekat, 1993). This is equivalent to setting the level of statistical power at 0.90 for these
comparisons. This is accomplished by determining the MSD for each t-test conducted, ranking
them in ascending order, and identifYing the 90th percentile MSD, the MSD that is larger than
or equal to 90% oftbe MSD values generated.

Current BPTCP detectable difference (90th percentile MSD) for the urchin SWI test is 59% of
controls, based on an evaluation of 109 samples. Samples with toxicity test results lower than
the values given, as a percentage of control response, would be considered toxic if the result
also was significantly different from the control in the individual t-test.

Toxicity Identification Evaluations (TIEs)

Phase I TIEs were designed to characterize samples by isolating broad classes of compounds to
determine their relationship to observed toxicity. Phase I TIE procedures include adjustment of
sample pH, chelation of cationic compounds (including many trace metals), neutralization of
oxidants (such as chlorine), aeration to remove volatiles, inactivation of metabolically activated
toxicants, solid-phase extraction (SPE) of non-polar organic compounds on C-18 columns, and
subsequent elution of extracted compounds. Each sample fraction, in which classes of

8



compounds have been removed, inactivated, or isolated, then is tested for toxicity. TIE
procedures followed the methods described by US EPA (1996).

A VSISEM Methods

Samples were prepared for Acid Volatile Sulfide (AVS) extraction by weighing a 2 gram
sediment sample into a pre-weighed Teflon® bomb. Samples were diluted with 100 ml of
oxygen-free MilliQ® water and bubbled with nitrogen gas for 10 minutes. AVS in the sample
was converted to hydrogen sulfide gas (H2S) by acidification with 20 m1 of 6 M hydrochloric
acid at room temperature. The H2S was then purged from the sample with nitrogen gas and
trapped in 80 ml of 0.5 M sodium hydroxide. The amount of sulfide that has been trapped is
then determined by colorimetric methods. The Simultaneously Extracted Metals (SEM) are
selected metals liberated from the sediment during the acidification procedure. SEM analysis is
conducted with 20 m1 of centrifuged sample supernatant taken after AVS extraction. The H2S
released by acidifying the sample is quantified using a colorimetric method:

Hydrogen sulfide is trapped in 80 ml ofO.5M NaOH. Ten m1 of this solution is added to a 100
m1 volumetric flask containing 70 ml of sulfide-free 0.5M NaOH, 10 m1 ofMDR reagent and 10
ml ofDI water. The sulfide reacts with the N-N-dimethyl-p-phenylenediamine in the MDR
reagent to form methylene blue. Absorbances are determined with a Milton Roy Spectronic 301
Spectrophotometer and compared to a standardized curve.

Table 2. AVS/SEM Analytes and Detection Limits

Analytes
Cadmium
Copper
Lead
Nickel
Zinc
Sulfide

j.lmol/g
0.0001

0.02
0.001
0.002
0.001

0.5

fJg/g
0.01
1.0
0.1
0.1

0.05
n1a

RESULTS AND DISCUSSION

Tabulated data for all chemical, toxicological and benthic community analyses are detailed in the
Appendices. The following section presents summarized data that highlights significant findings
from analysis of the full data set.

Revised P450 Data

Appendix E in the original report incorrectly reported data for total PAHs when compared to
P450 response at all stations sampled. It should be noted that the correct values were used for
all data analyses so data interpretations were not affected by this error. Appendix G in the
current report presents revised data to correct the earlier appendix error.

9



Chemistry

Individual chemical concentrations were compared to ERM and PEL sediment quality
guidelines. These guidelines are used to indicate samples with a high probability of
demonstrating biological effects (Lon and Morgan, 1990; MacDonald, 1994; Long et ai., 1995;
Long and MacDonald, in press). Chemical analysis was not performed on the sample from Los
Penasquitos Lagoon in this study, so no comparisons to guidelines were made. Sediment
quality guidelines were exceeded at all San Diego BCl-Y stations and the number of guideline
exceedances was high at most stations (Table 3). Cqlordane, PAHs and PCBs were the
pollutants most often found at elevated concentrations at these stations. Copper, lead, mercury

.and zinc were often found at elevated levels in the Naval Shipyard areas, although SEMIAVS
ratios indicate the probability of metal toxicity is low. This is consistent with previous results
demonstrating elevated chemical concentrations at several of these stations. Findings in this
study also support the selection of the reference stati~)U (90013) as representative of current
background chemical conditions in San Diego Bay.

Chemical summary quotients were utilized by the San Diego Bay study to evaluate multiple
chemical pollutants in samples within the San Diego Bay region. Eight sediment samples
received extensive chemical analyses during the current study, allowing for calculation of

. summary quotients (Table 3). This approach has been used previously in the BPTCP to identify
elevated chemical levels in the San Diego Bay region ( Fairey et ai., 1996), based on evaluation
of 220 sediment samples. Upper 90th percentile sUII1mary quotients for that data set were
ERMQ>0.85 and PELQ>1.29, respectively. Although these values cannot be considered
tQ!-~~I;1.9..!.~.I.~~~ls.,V{!t.h.Qroven ecological significance, they can be used for comparative purposes
to indicate the worst fa'%,"of the' 'samiiies Iii'the regloii;'·witniespecftojJolliifantcoJic'entrations.
These 90th percentile values were used in the current study to help identify areas of concern for
the region based on comparisons to the earlier larger data set. Five of eight samples in the
current study exceeded these ERMQ and PELQ percentiles demonstrating elevated multiple
pollutants at these stations.

Table 3. Chemical Summary Quotient Values and Sediment Quality Guideline Exceedances

Station # Station !DORG ERMQ PELQ > ERMs >PELs
90007.0 25 Swartz (Naval Base 010) 1673 0.646 0.944 3 15
90008.0 27 Swartz (Naval Base 013) 1674 0.532 0.835 1 13
90022.0 P Swartz (Naval Base 012) 1675 0.958 1.398 13 19
90039.0 CI 1676 2.180 3.785 7 20
93179.0 Naval Shipyards 03 . 1677 2.483 2.227 16 20
90020.0 G De Lappe 1678 2.028 2.463 12 17
93178.0 Naval Shipyards 02 1679 1.526 1.875 8 . 16
90013.0 37 Swartz (Marina) . 1680' 0.280 0.407 0 2 .
95006.0 Los Penasquitos (319) 1681 11Ia n/a n/a 11Ia

Use of chemical summary quotients also-allows comparisons to be made between regions within
the state and demonstrate that the San Diego Bay region has relatively greater pollutant levels
compared to more pristine setting~ in northern and central California. The greatest quotient
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values for the north coast of California (ERMQ=0.243; PELQ=0.528) (Jacobi et ai., in prep)
and for the central coast of California (ERMQ=0.447; PELQ=0.735)(Downing et ai., in prep)
are considerably lower than those in the upper 10% from San Diego Bay. This is to be expected
because the north coast and central coast are not as heavily populated or industrialized as the
urban areas of southern California. This comparison is useful though by giving insight to the
range ofpollution that is represented in the state and that samples from San Diego Bay often fall
within the upper end (most polluted) of the range.

Long and MacDonald (in press) further examined the use of sediment quality guidelines and the
probability of toxicity being associated with summary quotient ranges. This extensive national
study developed four sediment categories to help prioritize areas ofconcern, based on the
probability of toxicity associated with summary quotients and number ofindividual ERWPEL
guideline exceedances. Sediments with ERM quotients> 0.5lor PEL quotients >1.5, or more
than 5 guideline exceedances, were generally assigned to categories of elevated concern
(medium high to high priority) because the probability of associated toxicity was greater than
50%. Five sediment samples from the current San Diego Bay study exceed these thresholds.
Three of these five sediment samples demonstrated ERM quotients> 1.5 or PEL quotients >2.3
and fall within the survey's highest category. Nationwide, samples in this range were assigned
the highest priority as sites of concern, based on a probability of toxicity to amphipods of
>74%, and should further highlight the concern for these stations within the region. It should be
noted that current BPTCP calculation methods of summary quotients vary slightly from the
national study based on incorporation of a modified suite of chemicals. These modifications
were incorporated because the predictability of toxicity is enhanced thus providing stronger
evidence of the value of this multiple chemical indicator of biological effects.

Toxicity

Station CL (90039) exhibited toxicity to the amphipod Eohaustorius, based on comparison to
the reference envelope «48% survival) (Figure 2; Table 4). Samples from the remaining
stations were not toxic to amphipods. Unionized ammonia concentrations in these bioassays
were all below the application limit (0.8 mgIL; EPA, 1995) and likely did not contribute to
observed toxicity. Hydrogen sulfide (H2S) concentrations were well above the observed "low
effects" level (0.114 mgIL; Knezovich, 1996) for three samples, including station CL (90039).
H2S might have contributed to toxicity at this station, but this seems unlikely because the H2S
concentration in the sample from station Naval Shipyard 02 (93178) was over twice as high
without demonstrating toxicity.

Determination of toxicity to urchin development is based on t-test and comparison to the MSD
as described earlier. Three stations exhibited toxicity to urchins in the SWI exposure (Figure 2;
Table 4). Ammonia levels in these bioassays were all below the "no effects" level (0.07 mgIL;
Bay, 1993) and likely did not contribute to observed toxicity. H2S concentrations were above
the observed "low effects" level (0.0076 mgIL; Knezovich, 1996) for four samples, three of
which exhibited a toxic response. H2S might have contributed to toxicity at both of these
stations, but this seems unlikely at the Naval Shipyard (93178) or P Swartz (90022) stations
because greater sulfide levels were measured in the 25 Swartz (90007) sample with no
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Los Penasquitos Lagoon

Sediment Water
Interface Toxicity&rr'

Solid Phase
E. estuarius Survival

na
non toxic

90007-------.P'-\:-:

Central San Diego Bay

90013

Figure 2. San Diego Bay Region Toxicity. Samples were toxic if significantly different
from controls using at-test and.1ess than control based MSD values (see
text for complete toxicity definition).
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concurrent toxic effect. The concentration ofHzS in the other toxic sample (eL, 90039) should
be considered as a potential confounding factor.

Only one station (CL, 90039) demonstrated concurrent toxicity to both amphipods and urchins.

Toxicity was not exhibited in the pore water sample from Los Penasquitos Lagoon. This was
contrary to expectations based on two previous visits to this site. Because the initial test was not
toxic, TIE analysis was not carried out using Str01.gylocentrotus purpuratus, but was initiated
using Eohaustorius estuarius as a precautionary measure. No toxic effect was measured at any
level for this test so the TIE investigation was abandoned.

Table 4. Toxicity Test Results for Amphipods (EE) and Urchins (SPDI)

Station # Station IDORG EE NH3 H2S SPDI NH3 H2S
90007.0 25 Swartz (Naval Base 010) 1673 87 <MDL 0.008 76 0.008 0.050
90008.0 27 Swartz (Naval Base 013) 1674 91 0.008 <MDL 94 0.003 0.006
90022.0 P Swartz (Naval Base 012) 1675 83 0.003 0.007 43 0.004 0.008
90039.0 C1 1676 22 0.056 0.269 38 0.001 0.277
93179.0 Naval Shipyards 03 1677 87 0.007 0.007 74 <MDL 0.002
90020.0 G De Lappe 1678 66 0.064 0.050 57 0.003 . 0.001
93178.0 Naval Shipyards 02 1679 88 0.042 0.646 2 0.010 0.016
90013.0 37 Swartz (Marina) 1680 83 0.020 0.173 78 0.010 0.007
95006.0 Los Penasquitos (319) 1681 84 0.069 0.071 67 0.004 0.005

Bo1ded values indicate samples that were toxic or exceeded water quality effects thresholds

Benthic Community Degradation

Results of all benthic community analyses conducted as part of this study are presented in tables
in Appendix F. These tables show the species, taxa, number of individuals per core, and
summary statistics for the 8 stations sampled.

The current study utilizes a Relative Benthic Index (RBI) based on modification of indices used
in San Diego (Fairey et al., 1996) and in southern California (Anderson et aI., 1997). The San
Diego study had 75 samples for which the indices were derived and used a number of
techniques to generate categorical community classifications as degraded, transitional or
undegraded. The southern California study contained 43 samples and was a modified version of
the earlier San Diego evaluation. The modification was primarily based on quantifying
community classifications on a graduated scale from 0 to 1. The Relative Benthic Index used in
this study incorporates refinements from both previous studies and quantifies community health
on a graduated scale of 0 to 1. It combines use of benthic community data with the presence or
absence of positive and negative indicator species in order to provide a measure of the relative
degree of degradation within the benthic fauna. The index does not require the presence of an
uncontaminated reference station and relies on the larger data set from the 1996 San Diego
study to establish high and low ranges for the region. Because of small sample size (n=8) the
current index is not based on samples collected exclusively during the current study. The RBI
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however does provide the relative "health" of each of the stations in the current data set
compared to stations from the previous data set.

The Relative Benthic Index for the current 8 samples region ranged between 0.02 and 1.0
(Table 5). Stations with greater numbers of negative indicator species, such as polychaetes and
oligochaetes, in association with low sp~cies diversity generally denote an area of disturbance
and score lower with the index. In contrast, stations with a greater number of positive indicator
species, such a gammarid amphipods or ostracods, and higher species diversity indicate a
relatively undisturbed area with a mature benthic corpmunity and score higher with the index.
Selection of indicator species is based on the best professional judgement of benthic ecologist
familiar with species in the region. Four stations with a RBI s 0.3 were classified as having
degraded benthic communities (Figure 3). Three stations were classified as having transitional
benthic communities (characteristics of both healthy and impacted communities;
0.3s RBI S; 0.6) and one station was classified as undegraded (RBI>0.6). The undegraded
station was selected for this study as a reference site due to previously determined low chemical
concentrations and undegraded benthic community. Findings in the current study support the
selection of this station as representative of reference conditions.

Table 5. Relative Benthic Index (RBI) Values

Station # Station mORG RBI
90007.0 25 SWARTZ (NAVAL BASE 010) 1673 0.16
90008.0 27 SWARTZ (NAVAL BASE 013) 1674 0.24
90022.0 P SWARTZ (NAVAL BASE 012) 1675 0.38
90039.0 CL 1676 0.02
93179.0 NAVAL SHIPYARDS 03 1677 0.42
90020.0 G DE LAPPE 1678 0.29
93178.0 NAVAL SillPYARDS 02 1679 0.41
90013.0 37 SWARTZ (MARINA) 1680 1.00
95006.0 LOS PENASQUITOS (319) 1681 nla

Station Specific Sediment Quality Assessments

Sediment samples from each of the stations·in San Diego Harbor were analyzed for chemical
concentration, toxicity and benthic community structure. This synoptic study design ~I.llows for
the assessment of sediment quality using a complementary weight of evidence from observed
biological effects and potential pollutants. Prioritizations were made to help focus RWQCB and
SWRCB staff on sediments that pose a threat to the water body. Assessments followed those of
the previous San Diego Region report by relying on the combination and severity of
environmental measures to categorize stations as a high, moderate, or low priority. Sediments
that exhibited strong toxic responses, and/or degraded resident communities, and were
associated with identifiable pollutants, were given the highest priority for further investigation.
Sediments with reduced or negligible responses were given lower priorities for investigation or
recommended for no further action. Limited personnel and resources can therefore be focused
on sediments that most likely pose a threat to the environment in San Diego Bay.
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Figure 3. San Diego Bay Region Benthic Community Indices.
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Table 6 summarizes chemical concentrat ons, toxicity and benthic community structure for the
eight stations sampled in San Diego Bay Comments summarize the weight of evidence at each
station and a 'priority is assigned for futu e investigation. The locations and priority categories
for each station are shown in Figure 4.

Table 6. Station Prioritization

Station # Station mORG E Q PELQ EE SPDI RBI Comments Priority'

90039.0 CL 1676 2 14 3.79 22 38 0.02 Elevated Chern.
Toxicity

Degraded Comm.

High

90022.0 P Swartz (Naval 012) 1675

93178.0 Naval Shipyards 02 1679 1.88 i 88 2 0.41 Elevated Chern. Moderate
Toxicity

Transitional Comm.

1.40 83 43 0.38 Elevated Chern. Moderate
Toxicity

Transitional Comm.

90020.0 GDeLappe 1678 1. 4 2.46 66 57 0.29 Elevated Chern. Moderate
No Toxicity

Degraded Comm.

93179.0 Naval Shipyards 03 1677 1. 5 2.23 87 74 0.42 Elevated Chern. Moderate
No Toxicity

Transitional Comm.

90007.0 25 Swartz (Naval 010) 1673

90008.0 27 S\vartz (Naval 013) 1674

0.94 87 76 0.16 Chern. Not Elevated Low
No Toxicity

Degraded Comm.

0.84 91 94 0.24 Chern. Not Elevated Low
No Toxicity

Degraded Comm.

90013.0 37 Swartz (Marina) 1680 0.2 0.40 83 78 1.00 Chern. Not Elevated No action
No Toxicity

Unde raded Comm.

Bolded values indicate samples that were toxic or xceeded BPTCP thresholds

Station CL (90039) was assigned the hightt priority.' This station was given a moderate
priority in the previous report because bent ..c community analysis had not been performed and
only one toxic response had been observed The sample collected at this station during the
current study again exhibited toxicity to a phipods and urchin larvae, elevated chemicals,
particularly pesticides and PAHs, and a de raded resident benthic community. The station is
located at the mouth of Switzer Creek whe e a concrete culvert empties into the bay.
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Figure 4. San Diego Bay Region Priority Ranking.
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Historically this area served as a PAH waste dump site for a San Diego Gas and Electric coal
gasification plant. Prior to that the site served as one of the original garbage dumps in the San
Diego region (Port of San Diego, 1996). Pesticide residues and organic matter were prevalent
in the sediment samples and indicate a probable link to urban and storm runoff. Moving this
station to higher priority is strongly supported by evidence gathered in the current and previous
study.

Three stations were assigned to a moderate priority category based on elevated chemical levels
and one measure of biological effect. Each of these stations is in an area of current or past ship
repair operations. The Naval Shipyard 02 station (93178), just north of the Coronado Bridge
and near Continental Maritime, represents an area which has served as a ship repair facility for
the past ten years and prior to that was the location of a tuna cannery. PCBs are the principal
pollutant at this site. The P Swartz (90022) station is in the Naval Shipyard between Piers 5
and Pier 6, near the mouth of the Graving Dock. Ship repair activities are a likely source of
PARs, PCBs and copper which were the prominent pollutants at the site. Station G De Lappe
(90020) is located just south of the Coronado Bridge, near Southwest Marine, where industrial
and shipping activities have been in operation for many years. Sources of elevated PCBs and
PARs in samples may be from commercial activities or from fill material that was added along
the shoreline in the past. Each of these stations received a moderate priority in the previous
study and the current study supports this prioritization.

One station was assigned to a moderate priority category based on an inconclusive measure of
biological effects. The Naval Shipyards 03 station (93179) was assigned a high priority in the
previous study based on elevated chemistry, presence of toxicity, and degradation of the benthic
community at an adjacent station. In the current study lack of toxicity, continued elevated
chemistry and a transitional benthic community prompted re-assignment of tbis station to the
moderate category. .

Stations 25 Swartz (90007) and 27 Swartz (90008) were assigned moderate priorities in the
previous study based on moderate chemical levels, a single toxic response and a degraded
benthic community at an adjacent station. Data from the current study indicated low to
moderate chemical levels, however toxicity was absent. The benthic communities were
classified as degraded, but unclear association of elevated chemicals prompted re-c1assification
of these two stations to a lower priority.

CONCLUSIONS

The current study was designed to better evaluate sediment quality at eight stations within San
Diego Harbor where missing or inconclusive data from a previous study confounded
interpretations. Collection of synoptic chemical, toxicological and benthic community data ..
provided the needed information to prioritize these stations, utilizing a strong weight of
evidence approach. This approach helped identitY stations with sediments that have a high
probability of causing adverse environmental impacts. A significant limitation of this study is
the inability to directly link cause and effect or to delineate the boundaries of the impacted area.
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Subsequent studies will be required to address these critical issues. The current study does,
however, help focus future management efforts on the stations of greatest concern.

The investigation of toxicity at Los Penasquitos Lagoon was terminated when initial tests
revealed that samples were not toxic. Low levels of measured chemicals in the previous study
and the transitory nature of toxicity at this location make it difficult to attribute a cause to the
observed effects. No further action is recommended for this location.
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DATABASE DESCRIPTION

for the

Bay Protection and Toxic Cleanup Program

Prepared for:

California State Water Resources Control Board
Bays and Estuaries Unit

and

California Department of Fish and Game
Marine Pollution Studies Laboratories

by

Moss Landing Marine Laboratories



1. OVERVIEW OF THE BAY PROTECTION PROGRAM

The California State Water Resources Control Board (SWRCB) has contracted the California
Department ofFish and Game (CDFG) to coordinate the scientific aspects of the Bay Protection and
Toxic Cleanup Program (BPTCP), a SWRCB program mandated by the California Legislature. The
BPTCP is a comprehensive, long-term effort to regulate toxic pollutants in California's enclosed bays and
estuaries. The program consists of both short-term and long-term activities. The short-term activities
include the identification and priority ranking of toxic hot spots, development and implementation of
regional monitoring programs designed to identify toxic hot spots, development of narrative sediment
quality objectives, development and implementation of cleanup plans, revision of waste discharge
requirements as needed to alleviate impacts of toxic pollutants, and development of a comprehensive
database containing information pertinent to describing and managing toxic hot spots. The long-term
activities include development of numeric sediment quality objectives; development and implementation
of strategies to prevent the formation of new toxic hot spots and to reduce the severity of effects from
existing toxic hot spots; revision of water quality control plans, cleanup plans, and monitoring programs;
and maintenance of the comprehensive database.

Actual field and laboratory work is performed under contract by the California Department ofFish and
Game (CDFG). The CDFG subcontracts the toxicity testing to Dr. Ron Tjeerdema at the University of
California at Santa Cruz (UCSC) and the laboratory testing is performed at the CDFG toxicity testing
laboratory at Granite Canyon, south of Carmel. The CDFG contracts the majority of the sample
collection activities to Dr. John Oliver of San Jose State University at the Moss Landing Marine
Laboratories (MLML) in Moss Landing. Dr. Oliver also is subcontracted to perform the TOC and grain
size analyses, as well as to perform the benthic community analyses. CDFG personnel perform the trace
metals analyses at the trace metals facility at Moss Landing Marine Laboratories in Moss Landing. The
synthetic organic pesticides, PAHs and PCBs are contracted by CDFG to Dr. Ron Tjeerdema at the
UCSC trace organics facility at Long Marine Laboratory in Santa Cruz. MLML currently maintains the
Bay Protection and Toxic Cleanup Database for the SWRCB. Described below is a description of that
database system.

II. DESCRIPTION OF COMPUTER FILES

The sample collection/field information, chemical, and toxicity data are stored on hard copy, computer
disks and on a 486DX PC at Moss Landing Marine Laboratories. Access is limited to Russell Fairey.
Contact Russell Fairey at (408) 633 -603 5 for copies of data. The data are stored in a dBase 4 program
and can be exported to a variety of formats. There are three backups of this database stored in two
different laboratories. The data are entered into 1 of 4 files. CHEMI 56.DBF file contains a collection
of chemical analyses data in sediments. TOXI 56.DBF file contains toxicity test data and associated
water quality data. TISS 1_56.DBF file contains a collection of chemical analyses in tissue matrix.
BENI_56.XLS file contains a summary of benthic community analyses. This file is stored in Excel 5.0.
A hardcopy printout of the dBase database structure is attached, showing precise characteristics of each
field.



The CHEM1_56.DBF file contains the following fields (the number at the start of each field.is the field
number):

1.

2.

3.

4.

5.

6.

7.

8.

9.

10.

11.

12.

STANUM. This numeric field is 7 characters wide with I decimal place and contains the
CDFG station numbers that are used statewide. The format is YXXXX.Z where Y is the
Regional Water Quality Control Board Region number and xxx:x is the number that
corresponds to a given location or site and Z is. the number of the station within that site.
An example is San Pablo Bay- Island #1, in San Francisco Bay, where the STANUM is
20007.0. The 2 indicates Region 2. The 0007 indicates it is Site 7 and the .0 is the
replicate (if any) at the station within Site 7.
STATION. This character field is 30 characters wide and contains the exact name of the
station.
mORG. This numeric field is 8 characters wide and contains the unique i.d.
organizational number for the sample. For each station collected on a unique date, an
idorg sample number is assigned. This should be the field that links the collection,
toxicity, chemical, and other databases.
DATE. This date field is 8 characters wide and is the date that each sample was collected
in the field. It is listed as MMJDDNY.
LEG. This numeric field is 6 characters wide with 1 decimal place, and is the leg number
of the project in which the sample was collected.
LATITUDE. This character field is 12 characters wide and contains the latitude of the
center of the station sampled. The format is a character field as follows: XX, YY,ZZ,
where XX is in degrees, YY is in minutes, and ZZ is in seconds or hundreds.
LONGITUDE. This character field is 14 characters wide and contains the longitude of
the center of the station sampled. The format is a character field as follows:
XXX,YY,ZZ, where XXX is in degrees, YY is in minutes, and ZZ is in seconds or
hundreds.
HUND_SECS. This character field is 3 characters wide and contains the designation "h"
if the latitude and longitude are given in degrees, minutes, hundredths of a minute. If
differential accuracy was achieved with the GPS at the station the designation is given as
"hid". The designation "s" is given when latitude and longitude are given in degrees,
minutes, seconds.
GISLAT. This numeric field is 12 characters wide with 8 decimal places and contains the
latitude of the station sampled in Geographical Information System format. The format is
a numeric field as follows: XX. YYYYYYYY, where XX is in degrees and YYYYYYYY
is a decimal fraction of the preceding degree.
GISLONG. This numeric field is 14 characters wide with 8 decimal places and contains
the longitude of the station sampled. The format is a character field as follows:
XXXX.YYYYYYYY where XXXX is in degrees and YYYYYYYY is a decimal.fraction
of the preceding degree.
DEPTH. This character field is 4 characters wide and contains the depth at which the
sediment sample was collected, in meters to the nearest one half meter.
~1ETADATA. This is a text index directing the user to tables or files of ancillary data
pertinent to the associated data file. Character field, width 12.



TRA.CE METALS IN SEDIMENT are presented in fields 13 through 32. All sediment trace metal
results are reported on a dry weight basis in parts per million (ppm).

A. When the value is missing or not analyzed, the value is reported as "-9.0" = not analyzed.
B. When the value is less than the detection limit of the analytical test, the value is reported as "-8.0"

= not detected.

Sediment trace metals are numeric fields of varying character width, and including the following elements,
listed by field number, then field name as it appears in the database, then numeric character width and
number of decimal places:

13. TMMOIST. 6.2
14. ALUMINUM. 9.2
15. ANTIMONY. 7.3
16. ARSENIC. 6.3
17. CADMIUM. 7.4
18. CHROMIUM. 8.3
19. COPPER. 7.2
20. IRON. 7.1
21. LEAD. 7.3
22. MANGANESE. 7.2
23 . MERCURY. 7.4
24. NICKEL. 7.3
25. SILVER. 7.4
26. SELENIUM. 6.3
27. TIN. 8.4
28. ZINC. 9.4
29. ASBATCH. 5.1
30. SEBATCH. 5.1
31. TMBATCH. The Batch number that the sample was digested in, numeric field width of

5 with 2 decimal place.
32. TMDATAQC. Data qualifier codes are notations used by data reviewers to briefly

describe, or qualify data and the systems producing data, numeric field width 3. Data
qualifier codes are as follows:

A. When the sample meets or exceeds the control criteria requirements, the value is reported
as "-4".

B. When the sample has minor exceedences of control criteria but is generally usable for most
assessments and reporting purposes, the value is reported as "-5". For samples coded "-5"
it is recommended that if assessments are made that are especially sensitive or critical, the
QA evaluations should be consulted before using the data.

C. When the QA samples has major exceedences of control criteria requirements and the data
are not usable for most assessments and reporting purposes, the value is reported as "-6".

D. When the sample has minor exceedences of control criteria and is unlikely to affect
assessments, the value is reported as "-3".



AVS/SEM concentrations are presented in 'fields 33 through 42. All AVS/SEM results are reported on a
dl)' weight basis in parts per million (ppm or uglg). Acid volatile sulfides (AVS) and simultaneous
extracted metals (SEM) are numeric fields ofval)'ing character width, and including the following
elements, listed by field number, then fiel~ name as it appears in the database, then numeric character
width and number of decimal places.

33. AVS, 7.2
34. SEM CD, 7.4
35. SEM_CU. 7.2
36. SEM Nl. 7.3
37. SEM PB. 7.3
38. SEM ZN. 9.4
39. SEM SUM. 9.4
40. SEM AVS. 9.3
41. AVS_BATCH. The batch number the sample was extracted in, numeric field width 5.
42. AVSDATAQC. Data qualifier codes are notations used by data reviewers to briefly

describe, or qualify data and the systems producing data, numeric field width 3. Data
qualifier codes are as follows:

A. When the sample meets or exceeds the control criteria requirements, the value is reported
as "-4",

B. When the sample has minor exceedences of control criteria but is generally usable for most
assessments and reporting purposes, the value is reported as "-5". For samples coded "_5"
it is recommended that if assessments are made that are especially sensitive or critical, the
QA evaluations should be consulted before using the data.

C. When the QA samples has major exceedences of control criteria requirements and, the data
are not usable for most assessments and reporting purposes, the value is reported as "-6".

D. When the sample has minor exceedences of control criteria and is unlikely to affect
assessments, the value is reported as "-3 ".

SYNTHETIC ORGANICS are presented in fields 43 through 162. All synthetic organic results are
reported on a dl)' weight basis in parts per billion (ppb or nglg).

A. When the value is missing or not analyzed, the value is reported as "-9.0" = not analyzed.
B. When the value is less than the detection limit of the analytical test, the value is reported as "-8.0"

= not detected.

Synthetic organics are reported on a dl)' weight basis in parts per billion (ppb or nglg) and are numeric.
fields ofval)'ing width, and include the following compounds, listed by field number, then field name as it
appears in database (and followed by the compound name ifnot obvious), and then finally, the numeric
character width and number of deCimal places is given:

43 SOWEIGHT. This numeric field is 6 characters wide with 2 decimal places and contains
the weight of the sample extracted for analysis.

44 SOMOIST. This numeric field is 6 characters wide with 2 decimal places and contains
the percent moisture of the sample extracted.

45 ALDRIN. 9.3



46 CCHLOR. cis-Chlordane. 9.3
47 TCHLOR. trans-Chlordane. 9.3
48 ACDEN. alpha-Chlordene. 9.3
49 GCDEN. gamrna-Chlordene. 9.3
50 CLPYR. Chlorpyrifos (Dursban). 8.2
51 DACTH. Dacthal. 9.3
52 OPDDD. o,p'-DDD. 8.2
53 PPDDD. p,p'-DDD. 9.3
54 OPDDE. o,p'-DDE. 8.2
55 PPDDE. p,p'-DDE. 8.2
56 PPDDMS. p,p'-DDMS. 8.2
57 PPDDlV1U. p,p'-DDlV1U. 8.2
58 OPDDT. o,p'-DDT. 8.2
59 PPDDT. p,p'-DDT. 8.2
60 DICLB. p,p'-Dichlorobenzophenone. 8.2
61 DIELDRIN. 9.3
62 ENDO 1. Endosulfan 1. 9.3
63 ENDO II. Endosulfan II. 8.2
64 ES04. Endosulfan sulfate. 8.2
65 ENDRIN. 8.2
66 ETIDON. 8.2
67 HCRA. alpha HCH 9.3
68 HCHB. beta HCH 8.2
69 RCRG. gamma HeR (Lindane) 9.3
70 HCHD. delta HCR 9.3
71 HEPTACHLOR. 9.3
72 HE. Heptachlor Epoxide. 9.3
73 HCB. Hexachlorobenzene. 9.3
74 :METHOXY. Methoxychlor. 8.2
75 !vfIREX 9.3
76 CNONA. cis-Nonachlor. 9.3
77 TNONA. trans-Nonachlor. 9.3
78 OXAD. Oxadiazon. 8.2
79 OCDAN. Oxychlordane. 9.3
80 TOXAPH. Toxaphene. 7.2
81 PESBATCH. The batch number that the sample was extracted in, character field width 11.
82 TBT. Tributyltin. 8.4
83 TBTBATCH. The batch number that the sample was extracted in, numeric field width 5

and 1 decimal places.
84 PCBS. 9.3
85 PCB8. 9.3
86 PCB 15. 9.3
87 PCB 18. 9.3
88 PCB27. 9.3
89 PCB28. 9.3



90 PCB29. 9.3
91 PCB3I. 9.3
92 PCB44. 9.3
93 PCB49. 9.3
94 PCB52. 9.3
95 PCB66. 9.3
96 PCB70. 9.3 ..
97 PCB74. 9.3
98 PCB87. 9.3
99 .PCB95. 9.3
100 PCB97. 9.3
101 PCB99. 9.3
102 PCBIOl. 9.3
103 PCBI05. 9.3
104 PCBllO. 9.3
105 PCB118. 9.3
106 PCB 128. 9.3
107 PCB132. 9.3
108 PCB137. 9.3
109 PCB138. 9.3
110 PCB149. 9.3
111 PCB151. 9.3
112 PCB1S3. 9.3
113 PCB156. 9.3
114 PCB157. 9.3
115 PCB1S8. 9.3
116 PCB170. 9.3
117 PCB174. 9.3
118 PCB177. 9.3
119 PCB180. 9.3
120 PCBI83. 9.3
121 PCB187. 9.3
122 PCB189. 9.3
123 PCB194. 9.3
124 PCB19S. 9.3
125 PCB201. 9.3
126 PCB203. 9.3 :.

127 PCB206. 9.3
128 PCB209. 9.3
129 AR01248. 9.3 .•
130 AR01254. 9.3
131 AROI260. 9.3
132 AR05460. 9.3
133 PCBBATCH. The batch number that the sample was extracted in, character field width

11.



134 ACY. Acenaphthylene. 8.2
135 ACE. Acenaphthene. 8.2
136 ANT. Anthracene. 8.2
137 BAA. Benz[a]anthracene. 8.2
138 BAP. Benzo[a]pyrene. 8.2
139 BBF. Benzo[b]fluoranthene. 8.2
140 BKF. Benzo[k]fluoranthene. 8.2
141 BGP. Benzo[ghi]perylene. 8.2
142 BEP. Benzo[e]pyrene. 8.2
143 BPH. Biphenyl. 8.2
144 CHR. Chrysene. 8.2
145 COR. Coronene. 8.2
146 DBA. Dibenz[a,h]anthracene. 8.2
147 DBT. Dibenzothiophene. 8.2
148 DMN. 2,6-Dimethylnaphthalene. 8.2
149 FLA. Fluoranthene. 8.2
150 FLU. Fluorene. 8.2
151 IND. Indeno[I,2,3-cd]pyrene. 8.2
152 "MNP1. I-Methylnaphthalene. 8.2
153 "MNP2. 2-Methylnaphthalene. 8.2
154 MPH1. I-Methylphenanthrene. 8.2
155 NPH. Naphthalene. 8.2
156 PHN. Phenanthrene. 8.2
157 PER. Perylene. 8.2
158 PYR. Pyrene. 8.2
159 TMN. 2,3,5-Trimethylnaphthalene. 8.2
160 TRY. Triphenylene 8.2
161 PAHBATCB. The batch number that the sample was extracted in, character field width

11.
162 SODATAQA. Data qualifier codes are notations used by data reviewers to briefly

describe, or qualitY data and the systems producing data, numeric field width 3. Data
qualifier codes are as follows:

A. When the sample meets or exceeds the control criteria requirements, the value is reported
as "-4".

B. When the sample has minor exceedences of control criteria but is generally usable for most
assessments and reporting purposes, the value is reported as "-5". For samples coded" -5"
it is recommended that if assessments are made that are especially sensitive or critical, the
QA evaluations should be consulted before using the data.

C. When QA samples have major exceedences of control criteria requirements and the data
are not usable for most assessments and reporting purposes, the value is reported as "-6".

D. When the san1ple has minor exceedences of control criteria and is unlikely to affect
assessments, the value is reported as "-3".



SEDIMENT PARTICULATE SIZE ANALYSES DATA are presented in fields 163-166. The grain size
results are reported as follows:

A. When the value is missing or not analyzed, the value is reported as "-9.0" = not analyzed.
B. When the value is less than the detection limit of the analytical test, the value is reported as "-8.0"

= not detected.

163. FINES. Sediment grain size for each station, reported as percent fines. Numeric field,
width 5 with 2 decimal places.

164. FINEBATCH. The batch number that the sample was analyzed in, character field,
165. width 6.
166. FlNEDATAQC. Data qualifier codes are notations used by data reviewers to briefly

describe, or qualify data and the systems producing data, numeric field, width 3. Data
qualifier codes are as follows:

A. When the sample meets or exceeds the control criteria requirements, the value is reported
as "-4".

B. When the sample has minor exceedences of control criteria but is generally usable for most
assessments and reporting purposes, the value is reported as "-5". For samples coded "_5 11

it is recommended that if assessments are made that are especially sensitive or critical, QA
evaluations should be consulted before using the data.

C. When QA samples have major exceedences of control criteria requirements and the data
are not usable for most assessments and reporting purposes, the value is reported as 11_6".

D. When the sample has minor exceedences of control criteria and is unlikely to affect
assessments, the value is reported as "-3 ".

SEDIMENT TOTAL ORGANIC CARBON (TOC) ANALYSES DATA. Field 167-169 presents the
levels of total organic carbon detected in the sediment samples at each station. All TOC results are
reported as percent of dry weight.

167. TOC. Total Organic Carbon (TOC) levels (percent of dry weight) in sediment, for each
station. Numeric field, width 6 and 2 decimal places.

A. When the value is missing or not analyzed, the value is reported as "-9.0" = not analyzed.
B. When the value is less than the detection limit ofthe analytical test, the value is reported

as 11_8.0" =not detected.
168. TOCBATCH. The batch number that the sample was analyzed in, numeric field width 4.
169. TOCDATAQC. Data qualifier codes are notations used by data reviewers to briefly

describe, or qualify data and the systems producing data, numeric field width 3. Data
qualifier codes are as follows:

A. \Vhen the sample meets or exceeds the control criteria requirements, the value is reported
as 11_4".

B. When the sample has minor exceedences of control criteria but is generally usable for most
assessments and reporting purposes, the value is reported as "-5"~ For samples coded "·5"
it is recommended that if assessments are made that are especially sensitive or critical, the
QA evaluations should be consulted before using the data.

C. When QA samples have major exceedences of control criteria requirements and the data'
are not usable for most assessments and reporting purposes, the value is reported as "-6".



D. When the sample has minor exceedences of control criteria and is unlikely to affect
assessments, the value is reported as "-3 ".

DISSOLVED ORGANIC CARBON (DOC) ANALYSES DATA. Field 170 presents the levels
of dissolved organic carbon (11M) detected in water or porewater for each station.

170. DOC. Dissolved Organic Carbon (DOC) levels (11M) in water or porewater, for each
station. Numeric field, width 6.

A. When the value is missing or not analyzed, th~ value is reported as "-9.0" = not analyzed.
B. When the value is less than the detection limit of the analytical test, the value is reported

as "-8.0" = not detected.

The TOX1_56.DBF file is the toxicity data file which contains the following fields (the number at the
start of each field is the field number):

I . STANUM. This numeric field is 7 characters wide with 1 decimal place and contains the
CDFG station numbers that are used statewide. The format is YXXXX.Z where Y is the
Regional Water Quality Control Board Region number and xx:xx is the number that
corresponds to a given location or site and Z is the number of the station within that site.
An example is Southwest Slip in Los Angeles Harbor where the STANUM is 40001.1.
The 4 indicates Region 4. The 0001 indicates that it is Site #1 and the .1 is the replicate
station within Site # 1. A site with a .0 designation indicates this is the only station at the
site.

2. STATION. This character field is 30 characters wide and contains the exact name of the
station.

3. mORG. This numeric field is 8 characters wide and contains the unique i.d.
organizational number for the sample. For each station collected on a unique date, an
idorg sample number is assigned. This should be the field that links the collection,
toxicity, chemical, and other databases.

4. DATE. This date field is 8 characters wide and is the date that each samplewas collected
in the field. It is listed as MM/DDIYY.

5. LEG. This numeric field is 6 characters wide and is the leg number of the project in
which the sample was collected.

6. TYPE. This character field is 7 characters wide and describes whether the sample was a
field sample, replicate or control.

7. METADATA. This is an index directing the user to tables or files of ancillary data
pertinent to associated test. Character field, width 12.

8. CTRL. This character field is 5 characters wide and indicates the type of control sample
used for the test.

9. LATITUDE. This character field is 12 characters wide and contains the latitude of the
center of the station sampled. The format is a character field as follows: XX,YY,ZZ,
v,'here XX is in degrees, YY is in minutes, and ZZ is in seconds or hundreds.

10. LONGITUDE. This character field is 14 characters wide and contains the longitude of
the center of the station sampled. The format is a character field as follows:



11.

12.

13.

xxx,YV,ZZ, where XXX is in degrees, YV is in minutes, and ZZ is in seconds or
hundreds.
HUND_SECS. This character is 3 character wide and contains the designation "h ll if the
latitude and longitude are given in degrees, minutes, hundredths of a minute. The
designation "hid" is given if differential accuracy is achieved with the GPS unit. The
designation "S" is given when latitude and longitude are given in degrees, minutes,
seconds.
GISLAT. This numeric field is 12 characters wide with 8 decimal places and contains the
latitude of the station sampled in Geographical Information System format. The format is
a numeric field as follows: XX.YYYYYY¥Y, where XX is in degrees and YYYYYY¥Y
is a decimal fraction of the preceding degree.
GISLONG. This numeric field is 14 characters wide with 8 decimal places and contains
the longitude of the station sampled. The format is a character field as follows:
XXXX.YYYYYY¥Y where XXXX is in degrees and YYYYYY¥Y is a decimal fraction
of the preceding degree.

AMPHIPOD SURVIVAL TOXICITY TEST DATA. The following are descriptions of the field
headings for the amphipod Eohaustorius estuarius (EE) toxicity test using homogenized sediment
samples; presented in fields 14 through 25.

14. EE_MN. Station mean percent survival. Numeric field, width 6 and 2 decimal places.
15. EE_SD. Station standard deviation of percent survival. Numeric field, width 6 and 2

decimal plac~s.

16. EE_SG. Station statistical significance, representing the significance of the statistical test
between the home sediment and the sample. A single * represents significance at the .05
level, and double ** represents significance at the.a1 level. ns = not statistically
significant. Character field, width 5.

17. EE_TOX. Sample is considered toxic and denoted with a "T" if: 1) Sample mean is
significantly different from control mean when compared using at-test ( p= 0.05). 2) If
sample mean as a percent of the control mean is less than 75% of the control (MSD as a
percent of the control). "NT" signifies non-toxic. Character field, width 3.

18. EE_BATCH. The batch number that the sample were run in, character width 10.
19. EEQC. Data qualifier codes are notations used by data reviewers to briefly describe, or

qualify data and the systems producing data, numeric width 4. Data qualifier codes are as
follows:

A. When the sample meets or exceeds the control criteria requirements, the value is reported
as "_4".

B. When the sample has minor exceedences of control criteria but is generally usable for most
assessments and reporting purposes, the value is reported as "_5". For samples coded "-5"
it is recommended that if assessments are made that are especially sensitive or critical, the
QA evaluations should be consulted before using the data.

C. When the QA sample has major exceedences of control criteria requirements and the data
are not usable for most assessments and reporting purposes, the value is reported as "_6".

D. When the sample has minor exceedences of control criteria and is unlikely to affect
assessments, the value is reported as "_3". .



20. EE_OTNH3. Total ammonia concentration (ppm in water) in overlying water (water
above bedded sediment) for each station analyzed using amphipod toxicity tests. When the
value is missing or not analyzed, the value is reported as "-9.0" = not analyzed. When the
value is less than the detection limit of the analytical test, the value is reported as "-8.0" =
not detected. Numeric field, width 7 and 3 decimal places.

21. EE_OUNH3. Unionized ammonia concentration (ppm in water) in overlying water
(water above bedded sediment) for each station analyzed using amphipod toxicity tests.
When the value is missing or not analyzed, the value is reported as "_9.0" = not analyzed.
When the value is less than the detection limit of the analytical test, the value is reported
as "_8.0" = not detected. Numeric field, width 7 and 3 decimal places.

22. EE_OH2S. Hydrogen sulfide concentration (ppm in water) in overlying water (water
above bedded sediment) for each station analyzed using amphipod toxicity tests. When
the value is missing or not analyzed, the value is reported as "-9.0" = not analyzed. When
the value is less than the detection limit of the analytical test, the value is reported as "­
8.0" = not detected. Numeric field, width 7 and 4 decimal places.

23. EE_ITNH3. Total ammonia concentration (ppm in water) in interstitial water (water
within bedded sediment) for each station analyzed using amphipod toxicity tests. When
the value is missing. or not analyzed, the value is reported as "_9.0" = not analyzed. When
the value is less than the detection limit of the analytical test, the value is reported as "_
8.0" = not detected. Numeric field, width 7 and 3 decimal places.

24. EE_IUNH3. Unionized ammonia concentration (ppm in water) interstitial water (water
within bedded sediment) for each station analyzed using amphipod toxicity tests. When
the value is missing or not analyzed, the value is reported as "_9.0" = not analyzed. When
the value is less than the detection limit of the analytical test, the value is reported as "_
8.0" = not detected. Numeric field, width 7 and 3 decimal places.

25. EE_IH2S. Hydrogen sulfide concentration (ppm in water) in interstitial water (water
within bedded sediment) for each station analyzed using amphipod toxicity tests. When
the value is missing or not analyzed, the value is reported as "_9.0" = not analyzed. When
the value is less than the detection limit of the analytical test, the value is reported as "_
8.0" = not detected. Numeric field, width 7 and 4 decimal places.

The following are descriptions of the field headings for the sea urchin (Strongylocentrotlls purpuratus)
development toxicity tests (SPDI), using the sediment/water interface exposure to intact sediment cores;
presented in fields 26 through 34.

26. SPDI_MN. Station mean percent normal development in the sediment/water interface
exposure. Numeric field, width 6 and 2 decimal places.

27. SPDI_SD. Station standard deviation of percent normal development in the
sediment/water interface exposure. Numeric field, width 6 and 2 decimal places.

28. SPDI_SG. Station statistical significance, representing the significance of the statistical
test between the home sediment and the sample. A single * represents significance at the
.05 level, and double ** represents significance at the. 01 level. ns = not statistically
significant. Character field, \vidth 5.

29. SPDI_TOX. Sample is considered toxic and denoted with a "T" if: I) Sample mean is
significantly different from control mean when compared using at-test (p= 0.05). 2) If



sample mean as a percent of the control mean is less than 59% of the control (MSD as a
percent of the control). "NT" signifies non-toxic. Character field, width 3.

30. SPDI_BATCH. The batch number that the samples were analyzed in, character field
width 10.

31. SPDIQC. Data qualifier codes are notations used by data reviewers to briefly describe, or ­
qualify data and the systems producing data, numeric field width 4. Data qualifier codes
are as follows:

A. When the sample meets or exceeds the control criteria requirements, the value is reported
as "-4".

B. When the sample has minor exceedences of control criteria but is generally usable for most
assessments and reporting purposes, the value is reported as "-5". For samples coded "-5"
it is recommended that if assessments are made that are especially sensitive or critical, the
QA evaluations should be consulted before using the data.

C. When the QA sample has major exceedences of control criteria requirements and the data
are not usable for most assessments and reporting purposes, the value is reported as "-6".

D. When the sample has minor exceedences of coqtrol criteria and is unlikely to affect
assessments, the value is reported as "-3 ".

32. SPDI_OTNH3. Total ammonia concentration (ppm in water) in overlying water samples
(water above bedded sediment used for urchin toxicity tests). When the value is missing
or not analyzed, the value is reported as "-9.0" b:: not analyzed. When the value is less
than the detection limit of the analytical test, the value is reported as "-8.0" = not detected.
Numeric field, width 7 and 3 decimal places.

33.· SPDI_OUNH3. Unionized ammonia concentration (ppm in water) in overlying water
samples (water above bedded sediment) for each station analyzed using urchin toxicity
tests. When the value is missing or not analyzed; the value is reported as "-9.0" =not
analyzed. When the value is less than the detection limit of the analytical test, the value is
reported as "-8.0" = not detected. Numeric field, width 7 and 3 decimal places.

34. SPDI_OH2S. Hydrogen sulfide concentration (ppm in water) in overlying water (water
above bedded sediment) for each station analyzed using urchin toxicity tests. When the
value is missing or not analyzed, the value is reported as "-9.0" = not analyzed. When the
value is less than the detection limit of the analytical test, the value is reported as "-8.0" =
not detected. Numeric field, width 7 and 4 decimal places.

The TISS 1_56.DBF file contains the same fields as CHEMl_56.DBF file with the exception of the Trace
Metal fields, and the addition of the following fields (the number at the start of each field is the field
number):

1.

2.

TISS_TYPE. This character field is 25 characters wide and describes what type of tissue
was analyzed.
NO IN COMP. The number offish in each composite making up each sample. Numeric field,
width 5.

••



The BENl_56.XLS file contains the following fields (the number at the start of each field is the field
number):

1. STANUM. This field contains the CDFG station numbers that are used statewide. The
format is YXXXX.Z where Y is the Regional Water Quality Control Board Region
number and XXXX is the number that corresponds to a given location or site and Z is the
number of the station within that site. An example is San Pablo Bay- Island # 1, in San
Francisco Bay, where the STANUM is 20007.0. The 2 indicates Region 2. The 0007
indicates it is Site 7 and the .0 is the replicate (if any) at the station within Site 7.

2. STATION. This field contains the exact name of the station.
3. mORG. This field contains the unique i.d. organizational number for the sample. For

each station collected on a unique date, an idorg sample number is assigned. This should
be the field that links the collection, toxicity, chemical, and other databases.

4. DATE. This field is the date that each sample was collected in the field. It is listed as
M:M/DDIYY.

5. LEG. This field is the leg number of the project in which the sample was collected.
6. SPECIES. This field contains the different organisms found at a station, genus is given, and

species if available.
7. TOTAL INDIVIDUALS. This field contains the total number of individuals found at a station.
8. TOTAL SPECIES. This field contains the total number of species found at a station.
9. TOTAL CRUST. INDIY. This field contains the total number of individuals in the Subphylum

Crustacea found at a station.
10. TOTAL CRUST. SP. This field contains the total number of species in the Subphylum Crustacea

found at a station.
A. GAMMARID INDIV. This field contains the number of individuals in the Suborder

Garnrnaridea found at a station.
B. GAMMARID SP. This field contains the number of species in the Suborder Garnmaridea

found at a station.
C. OTHER CRUSTACEAN INDIV. This field contains the number of individuals, other

than in the Suborder Garnmaridea, in the Subphylum Crustacea, found at a station.
D. OTHER CRUSTACEAN SP. This field contains the number of species, other

than in the Suborder Gammaridea, in the Subphylum Crustacea, found at a station.
15. TOTAL ECHINODERM INDIY. This field contains the number of individuals in the Phylum

Echinodermata found at a station.
16. TOTAL ECHINODERM SP. This field contains the number of species in the Phylum

Echinodermata found at a station.
17. TOTAL MOLLUSC INDIV. This field contains the number of individuals in the Phylum

Mollusca found at a station.
18. TOTAL MOLLUSC SP. This field contains the number of species in the Phylum Mollusca found

at a station.
19. TOTAL POLYCHAETE INDIV. This field contains the number of individuals in the Class

Polychaeta found at a station.
20. TOTAL POLYCHAETE SP. This field contains the number of species in the Class Polychaeta

found at a station.
21. TAXA. This field contains the different taxa found at a station.



22.
23.
24.

36.

# OF SPECIES. This field contains number of species found at a station.
NUMBER PER CORE. Number of individuals/species found in a numbered replicate core.
SUMMARY STATISTICS. This field contains a summary of statistical analyses. This field
refers to fields 6-23.
A. MEAN. Mean value of individuals/species in all cores analyzed.
B. MEDIAN. Median of individuals/species in all cores analyzed.
C. MIN. Minimum number of individuals/species found in any core.
D. MAX. Maximum number of individuals/species found in any core.
E. ST. DEY. Standard deviation of the above mean value.
F. S.E. Standard error of the above mean value.
G. 95%CL. 95% Confidence limit.
H. SUM. This field contains the sum of individuals/species found in all cores analyzed

•
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IlI'TCI' SAMI'LlN(; DATES, LOCATIONS, DEI'TII (m), SALINITY (ppt), AND SEDIMENT TEXTlJRES

STANIIM STATUIN UATE motu; 1.1,(; I,ATI'1'1 11>1<: LON(;I'I'l!UE IIlINU SEes (;tsLAT (;ISLON(;

')0007.0 2S SWARTi'. (NAVAl. BASE/SY (10) 12/3/% 1673 47.0 32,40,K54N 117,07,74IW h 32.6K090000 117.1290 \(>70

')OOOX.() 27 SWARTi'. (NAVAl. liAS E/S II (11) 12/]/% 1674 47.0 32,40,531 N I J7,07,476W h 32.67551670 I 17.1 24C>OOOO

')()O22.() I' SWARTi'. (NAVAI~.IlASE (12) 12/3/96 1675 47.0 32,40,712N 117,07,463W h 32.67853330 117.1243X330

')00:\').0 ( '1. \2/3/% 1676 47.0 32,42,1I7N 117,O');51KW h 32.70195000 117. I 5Xh33.'O

'>317'J.O NAVAl. SIIJI'YAIWS 03 (xl) 12/3/% 1677 47.0 32,41,623N 117,08,917W h 32.69371670 I 17. I4x(,J (,70

'JOO20.0 (; DE I.API'E 12/3/96 167K 47.0 32,41,594N 117,08,K54W h 32.69323330 I 17. I475(,(>7(J

'>3178.0 NAVAL SlIIPY ARDS 02 (xl) 12/3/96 1679 47.0 32,41,719N 117,08,998W h 32.69531670 117. I499G(,70

1)00130 37 SWARTZ (MARIt-JA) 12/3/96 16lW 47.0 32,39,150N I 17,08,871W h 32.65250000 117.147l!5000

'J500(>.!l 1.( IS PENASQUITOS (31 'J) 12/4/96 1681 47.0 32,55,914N 117,15,178W h 32.93190000 117.25296670

Page I of2
..Area stations have been subdivided into: C = Commercial Basin, B = Small Boats, N = Navy, R = RiverlEstumy



BI'TCI' SAMPLING DATES, LOCATlONS, DEPTII (m), SALINITY (ppt), AND SEDIMENT TEXTURES

STANIJM STATION IMTK IJ)OR(; LE(; ARM DRPTII TEMP C SALINITY SKU TKXTlJR

90007.0 25 SWARYl..{NAVAL BASEISY (10) 1213196 1673 47.0 N ') 17.0 33 SMOOTH, CREAMY

9000l<.0 27 SWARTZ (NAVAL BASEISH (13) 12/3/96 1674 47.0 N II 17.0 33 FINE MUD

90022.0 P SWARTZ (NAVAL BASE 012) 12/3/96 1675 47~O 'N 9 17.0 32 CREAMY

'JOO:W.O CL 12/3/96 1676 47.0 C K 17.0 34 GRIT, LEAF L1TrER ,ORGANICS

93179.0 NAVALSHll'YAlmS 03 (xl) 12/3/96 1677 47.0 N 5 17.0 33 SMOOTH. CREAMY

90020.0 G DE LAI'PE 12/3/96 1678 47.0 C 8 17.0 33 CREAMY, SMOOTH

9317l<.O NAVAl, SIIlI'YARDS 02 (xl) 12/3/96 1679 47.0 N 3 17.0 34 CLUMPY

900lJ.O 37 SWARTZ (MARINA) 12/3/96 1680 47.0 B 3 16.0 35 CREAMY

95006.U LOS PENASQIJITOS (319) 12/4/96 1681 47.0 R I 24.0 25 CREAMY W/ANOXIC LAYER

Page 201'2
*Area stations have been subdivided into: C = Commercial Basin, B = Small Boats, N = Navy, R = RiverlEstuary
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TRACE METAL ANALYSIS OF SEDIMENTS (dry wcight-ppin-ng/g)

STANliM STATION li)()I{(; nATI!, 1,1<:(; MRhhATA .TMMOI1\'1' AU1MINIIM ANtiMONY ARSRNIC CAnMII1M CI1IWM III M

')OlJlJ70 2~ SWARTZ (NA VAI.BASE/SY Olll) \671 12/V)(, 47.0 CIIM47 56.TXT 59.60 ')%00.00 2.~10 -9.000 0.44(,0 X('.XOO

'JlJOlJX.lJ 27 SW ARTZ (NAVAI.BASE/SII (11) 1(,74 12/l/')(, 47.lJ CIIM47 56.T"-T 59.0U 19I1io.(JU 1.XOO -9.(JOO O.l%lJ 71.\00

')OO22.lJ I' SWARTZ (NAVAl. BASE (12) 1675 12111% 47.lJ CIIM47 56.TXT (,1<.70 93700.UO 4.21(U -9.000 1.0(,OlJ 'J!.700

'JlJ01'JlJ CI. 167(, 12/1/')(, 47.0 CIIM47 5(,.TXT 47.5U 74700.00 1.(,00 -9.000 0.1(41(0 27.400

'Jll7'J.lJ NAVAl. SIIIPY ARDS m (xl) 1677 12/.\/% 47.U ci IM47 56.TXT 67.00 1:\5000.00 :'9.100 -9.000 0.%50 111.000

'JUlJ2U.0 (j DE I.APPE 1671( 12/3/96 47.0 CHM47 56.TXr 70.00 121000.(J0 7.ll20 -9.000 0.5530 I02.UOO

9317X.O NAVAL SHIPYARDS 02 (xl) 1679 i2/3/96 47.0 CHM47 56.TXT 51.50 97600.00 6.440 -9.000 2.5300 74.700

90013.0 37 SWARTZ (MARINA) 161(0 12/3/96 47.0 CHM47 56.TXr 64.60 109000.00 2.000 -9.000 0.2450 1<2.700

95006.0 LOS PENASQUITOS (319) 1681 12/4/96 47.0 CHM47 56.TXr -9.00 -9.00 -9.000 -9.000 -9.0000 -9.000
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TRACE METAL ANALYSIS OF SEDIMENTS (dry weight-ppm-ngfg)

!oTANIIM STATION IDOR(; IlATE LF...c:; COPPER IRON LFAD MANGANI<~'lE MERCURY NICKEL SILVI<:R SELENIIlM TIN

~OO07.0 25 SWARTZ (NAVAl. BASE/SY (10) 1673 12/3196 47.0 207.00 45000.0 46.400 434.00 0.6000 21.100 1.6400 -9.000 6.9300

911008.0 27 SWARTZ (NAVAL BASE/SII OIJ) 1674 12/J/96 47.0 261.00 49500.0 37.300 531.00 0.5200 26.800 1.1800 -9.000 5.7000

1)0022.0 P SWARTZ (NAVAl. BASE (12) 1675 12/J/96 47.0 333.00 49(,00.0 58.100 498.00 0.9900 26.700 2.7200 -9.000 KI700

90039.0 ci. lCi76 12/J/t)(i 47.0 58.40 22000.0 204.000 328.00 0.1150 11.400 11.21811 ·9.1100 3.71<00

93179.0 NAVAL SIIWY ARBS 03 (xl) 1677 12/3/% 47.0 369.00 56900.0 152.000 595.00 0.8310 26.500 1.36110 -~.OOO 9.5800

90020.0 (; DE LAPPE 1678 12/J196 47.0 296.00 54100.0 811.500 482.00 1.1700 30.000 1.4500 -9.000 10.7000

9317KO NAVALSIIIPYARDS 02 (xI) 1679 12/JJ<J6 47.0 244.00 36800.0 127.000 441.00 0.9150 22.000 1.2400 -9.000 9.9600

90013.0 37 SWARTZ (MARINA) 161<0 1213196 47.0 135.00 59900.0 25.800 635.00 0.4420 23.400 1.\600 -9.000 5.9')00

95006.0' LOS PENASQUITOS (319) 16111 12/4196 47.0 -9.00 -9.0 -9.000 -9.00 -9.0000 -9.000 -9.0000 -9.000 -9.0000
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TRACE METAL ANALYSiS OF SErllMENTS (ury wcight-ppllI-ng!g)

STANIIM STATION iot)Rt; I)Atl~ L1~;_ ZINt; Asilkthi _,SKiiA'fCcil 'fMliA'i'cli TMI>A'j'AVt'

90007.0 25 SWARTZ (NAVAl. BASi~SYoi 0) Hm i 2/3/% 47.0 3ii~.ooiJiJ .'.i.CIO ·9.00 97.30 -4

9000l<.O 27 SWARTZ (NAVAl. IlAS E/S II oiJ) 1(.74 1213/96 47.!1 321.0000 .9.00 -9.00 niH .-1

')(J022.0 i' SWARTZ (NAVAl. HASE !1I2) 11.75 12/11% 47.(; 4:l:i.OOliO ~'J.(IO -9.00 97.30 --I

90039.0 Cl. 11;7(; 12/3/% 47.0 3ll7.0000 -9.lio ·9.00 97.30 -4

93179.0 NAVAl. SIIII'Y ARDS m (x I) 1(.1'7 12/3/% 47.0 i 190.iJiioo ·'1.oil -9.00 97.30 -4

90020.0 G DE I.AI'I'E 167l< i il3/96 47.0 542.000iJ "9.00 ·9.00 97.30 -4

93178.0 NAVALSi11PYARDS 02 (xl) 1679 12/3/96 47.0 749.0000 .9.00 .9.00 97.30 -4

90013.0 37 SWARTZ (MARINA) i680 12til96 47.0 :hs.oOOO ~9.0iJ -9.00 97.30 -4

95006.0 LOS PENASQuiTOS (319) 16KI 1il4/96 47.0 ·9.0000 -9.00 -9.00 -9.00 -9
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AVS/SEM ANALYSIS (dry wcight-ppm-uglg)

STANIiM STATION IJ)OJ{(; UATIf, LJf,(; MJf,TAIMTA AVS SJf,MC)) SI<;M ell .SKM NI SIf,M PIl SI';M ZN SI';M SlIM

90007.0 25 SWARTZ (NAVAL BASE/SY 0 I0) 1673 12/3/96 47.0 CIIM47 56.TXT 12.5000 0.005411 1.0100 0.oTi4 0.3040 2.91100 4.3700

9000ll.0 27 SWARTZ (NAVAL BASEISH 013) 1674 12/3/96 47.0 CHM47 56.TXT 5.4400 0.00448 1.1400 0.0923 0.24110 2.4600 3.9400

90022.0 I' SWARTZ (NAVAL BASE (12) 1(.75 1213/96 47.0 CHM47 56.T:,\'T 9.1500 0.01020 1.9400 0.0777 rl.3550 3.6900 6.0700

')0039.0 CI. 167(. 12/3/96 47.0 CHM47 56.lxr 76.11000 0.010110 0.2270 0.1160 0.5740 3.4900 4.4200

93179.0 NAVAL SHIPYARDS 03 (xl) 1(,77 1213/96 47.0 CHM47 56.l':\T 22.3000 0.01480 1.21100 0.01135 0.61110 10.11000 12.11000

90020.0 (i DE LAPPE 16711 1213/96 47.0 CIIM47 56.TXT 11.4000 0.00475 1.7000 0.07115 0.41130 4.21100 6.5500

9317l1.0 NAVAL SII/PYARDS 02 (xl) 1679 12/3/96 47.0 CIIM47 56.TXr 11.8000 0.02050 1.0100 0.0550 0.5160 7.0700 11.6700

90013.0 :n SWARTZ (MARINA) 16110 12/3/96 47.0 CHM47 56.TXT 15.6000 0.00249 0.73110 0.0595 0.41110 2.9200 4.2000

95006.0 LOS PENASQUITOS (319) 16111 12/4/96 47.0 CHM47 56.TXT -9.0000 -9.00000 -9.0000 -9.0000 -9.0000 -9.0000 -9.0000
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AVS/SEM ANALYSIS (dry weight-ppm-uglg)

!o>'TANUM !o>'TATlON IDORG DATE LEG SEM AVS AVS BATCH AVSDATAQC
90007.0 25 SWARTZ (NAVAL BASFJSY 010) 1673 1213/96 47.0 0.3500 22.10 -3
900011.0 27 SWARTZ (NAVAL BASFJSH 013) 1674 1213/96 47.0 0.7240 22.10 -3
90022.0 I' SWARTZ (NAVAI-IIASE (12) 1(,75 1211/% 47.0 0.6630 22.20 -1
900]9.0 CL 1676 1213/96 47.0 0.0576 22.20 -]

93179.0 NAVAt. SHIPYARDS m (x I) 1677 1213/96 47.0 0.5740 22.20 -3
90020.0 GDELAPPE 1678 1213/96 47.0 0.7800 22.30 -3
93178.0 NAVAL SHIPYARDS 02 (xl) 1679 1213/96 47.0 0.7350 22.30 -3
9001J.0 37 SWARTZ (MARINA) I6!CO 1213/96 47.0 0.2690 22.40 -3
9500f,.0 LOS PENA.."QUITOS (319) 16K1 1214/96 47.0 -9.0000 -9.00 -9
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PESTICIDES ANALYSIS OF SEDIMENTS (dry wcight-pph-ng/g); TRT ANALYSIS OF SEDIMENTS (dry wcight-ppm-ug/g)

STAN\J\\1 STATION \I)ORG \)ATI~ U~(; M~TA\)ATA S9WEIGUT SOMP!ST ALDRIN cellLOR TCIILOR ACI>I~N (;CDEN

90007.0 25 SWARTi'. (NAVAL BASE/SY (10) 1673 1213/96 47.0 CI/M47_5Ci.1"'>..l' 20.04 56.19 -ltoOO 1.730 ·IWOO -IUlOO -1).000

9000lUJ 27 SWARTZ (NAVAL BASE/SII (13) 1674 12/3/96 47.0 CIIM47 5(,.TXT 21.5] 55.74 ·IWOO I.Ci40 1.2(,0 0.205 -'.I.0lJO

90022.0 l' SW ART/. (NAVAL lIASE (12) J(,75 121:\196 47.0 CIIM47 5('.TXT 23.40 (,2.31 ·KOOO 2.030 1.')20 -KOOO .1).000

90039.0 CI. 1Ci7(, 121:\1% 47.0 CIIM47.5(,.TXT 15.1<6 43.12 -KOOO 40.700 40.400 7.2')0 .9.000

93171).0 NAVAL SIIIPYARDS 03 (xl) 1677 1213/% 47.0 CIIM47 56.TXr 15.19 62.60 ·KOOO 1.1<20 I. ')70 0.1<04 -1).OlJO

1)0020.0 (i DE LAPPE 1671< 12/3196 47.0 CIIM47.56.Txr 15.16 <>4.70 -KOOO 2.400 2.250 0.71<3 -'.1.000

93171UJ NAVAL SHIPYARDS 02 (xl) 1679 12/3/96 47.0 CHM47_56.1XT 14.99 52.70 -8.000 3.115 2.954 0.760 ·9.000

90013.0 37 SWARTZ (MARINA) 1680 12/3/96 47.0 CHM47_56.TXT 14.82 63.70 -8.000 -KOOO 0.166 1.650 -9.000

95006.0 LOS PENASQUITOS (319) 1681 12/4/96 47.0 CHM47.56.TXT -9.00 -9.00 -9.000 -9.000 -9.000 -9.000 -9.000
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PESTICIDES ANALYSIS OF SEDIMENTS (dry weight-ppb-ng/g); -mT ANALYSIS OF SEDIMENTS (dry weight-ppm-ug/g)

~TANUM ~TATION IJ)ORC; UATI': LF..G CLPYR OAl.TII OPOOO PPOOO OPUOE PPOOE PPOOMS PPOOMU OPOOT PPDlrr

90007.0 25 SWARTZ (NAVAL BA..<;E/SY 010) 1673 12/3/% 47.0 0.49 -11.000 -11.00 6.790 -ltOO 6.04 -9.00 -8.00 -1<.00 5.37

9000KO 27 SWARTZ (NAVAL BASEISH 013) 1674 12/3/96 47.0 -8.00 -8.000 3.62 4.570 -8.00 3.80 -9.00 0.16 0.93 27.60

90022.0 P SWARTZ (NAVAL BASE 012) 1675 12/3/96 47.0 0.62 -8.000 3.10 7.960 -8.00 9.34 -9.00 0.47 1.03 5.70

90039.0 CL 1676 12/3/96 47.0 59.20 1.360 5.02 21.300 -8.00 13.90 -9.00 -8.00 1.86 66.70

93179.0 NAVAL SHIPYARI>S 03 (xl) 1677 12/3/96 47.0 -8.00 -KOOO 4.90 7.530 -Itoo 7.46 -9.00 -8.00 5.31 5.39

90020.0 GI>ELAPPE 1678 12/3/96 47.0 -8.00 -8.000 5.83 11.100 -8.00 8.16 -9.00 -8.00 12.70 3.53

93178.0 NAVAL SHIPYARDS 02 (xl) 1679 12/3/96 47.0 -8.00 -I!.QOO 3.81 7.175 -ltOO 10.68 -9.00 -8.00 6.88 3.54

90013.0 37 SWARTZ (MARINA) 1680 1213/96 47.0 -ltOO -8.000 0.65 0.630 -8.00 1.12 -9.00 -8.00 0.25 1.13

95006.0 LOS PENASQUITOS (319) 1681 12/4/96 47.0 -9.00 -9.000 -9.00 -9.000 -9.00 -9.00 -9.00 -9.00 -9.00 -9.00
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PESTICIDES ANALYSIS OF SEDIMENTS (dry wcight-pph-ng/g); TBT ANALYSIS OF SEDIMENTS (dry wcight-ppm-uglg)

STANlJM STATION IDQRG DATE LEG mCL~ D1ELDR.IN ~NDO I EN.P9 II E~04 ENI>IUN ETHION 1Ie1IA IICIIB IICIIG lIellD

90007.0 25 SWARTZ (NAVAL I3ASE/SY 010) 1673 12/3/9,6 47.0 1.58 2.550 -8.000 10.40 5.'79 -8.00 -KOO -ltOOO -8.00 -8.000 -8.000

90008.0 27 SWARTZ (NAVAL I3ASE/SII 013) 1674 12/3/96 47.0 -8.00 1.460 -8.000 5.77 2.13 -8.00 -8.00 0.077 -8.00 -1<.000 -8.000

90022.0 P SWARTZ (NAVAL BASE 012) 1675 12/3/96 47.0 2.27 2.700 -~.OOO 8.86 6.27 -KO.o -8,.00 0.549 -ROO -lWOO -IWOO

90039.0 CL 1676 12/3/96 47.0 -8.00 19.400 -~.OOO 13.80 4·43 -8.00 -~.OO -8.000 -8.00 8.240 -8.000

93179.0 NAVAL SHIPYARDS 03 (xl) 1677 12/3/96 47.0 2.47 4.170 -KO~O IU6 5.IQ -8.00 -ROO -8·900 0.1 I 0.492 -8.000

90020.0 (J DE LAPPE 1678 12/3/96 47.0 2.41 7.7.00 -8..000 12.10 5.99 -8.00 -8.00 -8.000 -8.00 0.778 0.212

93178.0 NAVAL SHIPYARDS 02 (xl) 167.9 12/3/9~ 47.0 0.90 4.767 -~.OOO ~.45 4.19, -ROO -8.00 -8.000 -KOO 0.146 0.114

90013.0 37 SWARTZ (MARINA) 16~0 12/3/96 47.0 0.43 0.911 -ROOO 0.18 0.38. -8..00 -8.00 -8.000 -8.00 0.197 -8.000

95006.0 LOS PENASQUITOS (3 I9) 1681 12/4/96 47.0 -9.00 -9.000 -9.000 -9.00 -9.00 -9,.00 -9.00 -9.000 -9.00 -9.000 -9.000
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PESTICIDES ANALYSIS OF SEDIMENTS (dry wcight-pph-nglg); TIlT ANALYSIS OF SEDIMENTS (dry wcight-ppm-uglg)

STANIJM :-.TATION IIK)R(; ()AT~ ......«; II~PTACIIU)R II~ IIC8 MKfIIOXV MIR~X CNONA 'fNONA OXA() O('()AN TOXAPII

9110117.11 25 SWARTi', (NAVAl. BASE/SY (10) 1673 12131% 47.0 -8.0110 -8.000 0.144 -8.00 -IWOO 1.1130 1.720 -KilO -KOOO -8.00

901l0lUl 27 SWARTZ (NAVAL BASEISH (13) 1674 1213/% 47.0 -8.000 - -IWOO 0.112 -KOO· -8.000 1.360 1.250 -KOII -KOOO -8.00

90022.0 I' SWARTZ (NAVAl. BA.'';EOI2) 1675 12/3/% 47.0 -11.000 -8.000 0.151 -tWO -\(.000 2.320 1.500 -ltOIl -K.OOII -K.IIII

91111]9.0 Cl. 1676 1213/% 47.0 -8.0011 -8.000 0.630 -8.00 -KOOO 15.100 36.900 1L211 -KOOO -KIlO

93179.0 NAVAl. SIIlPVARDS 03 (xl) 1677 1213/96 47.0 -ltoOO -ttoOO 0.686 7.03 0.844 4.930 2.080 -KOO -KOOO -KOO

90020.0 (i DE I.APPE 1678 1213/% 47.0 -11.000 -8.000 1.050 5.54 0.732 10.100 3.410 -KOO -8.000 -8.00

93178.0 NAVAl. SIIlPYARDS 02 (xl) 1679 121:1/% 47.0 -8.000 -8.000 0.788 4.59 -8.000 6.293 2.911 -IUllJ -KOOO -KOO

90013.0 37 SWARTZ (MARlNA) 1680 1213/96 47.0 -8.000 -8.000 0.544 0.24 -8.000 0.315 0.184 -8.00 -8.000 -8.00

95006.0 LOS PENASQUITOS (319) 1681 12/4/96 47.0 -9.000 -9.000 -9.000 -9.00 -9.000 -9.000 -9.000 -9.00 -9.000 -9.00
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I'ESTICII>I':S ANALYSIS OF SEI>IMI':NTS (dry wcight-pph-Ilglg); '1'11'1' ANAIJYSIS OF SFI>IMENTS (dry wcight-ppm-uglg)

STANIIM STATION Jl)OIU; IlATR .......t; PRSIIAH :11 TilT TDTDATCII

90007.0 25 SWARTZ (NAVAl. BASE/SY 010) 1(,71 12/1/96 47.0 97-325 0.0504 11.0

9000l(0 27 SWARTZ (NAVAL BASE/SII on) 1674 12/3/96 47.0 97-325 0.0574 11.0

90022.0 P SWARTZ (NAVAl. BASE (12) 1675 12/1/96 47.0 97·325 0.1360 31.0

90039.0 CL 1676 12/1/96 47.0 97-325 0.0585 31.0

91179.0 NAVAL SIIII'YARDS 03 (xl) \(,77 12/3/96 47.0 97-329 0.3670 31.0

90020.0 GDELAPPE 167K 12/3/96 47.0 97·329 0.6400 3!.0

9317K.0 NAVALSHIPY ARDS 02 (xl) 1679 12/3/96 47.0 97-3~9 0.1770 31.0

900n.0 37 SWARTZ (MARINA) 16KO 12/3/96 47.0 97-329 -8.0000 31.0

95006.0 LOS PENASQUITOS P 19) 16KI 12/4/96 47.0 -9 -9.0000 -9.0

Page 5 ot'5



I
I
I
I

:r
I
I

..,
"

I

. SE€TIONW J

. ,I
" ' 'I: I

PCB ahd: Aroc1tlf:' Analysis 0f Sediments: I I'
I "



PCB CON(JENER I\ND I\ROCLOR I\NI\LYSIS OF SEDIMENTS (dry wcight-pph-nglg)

STANIIM STATION II)OIU; IMTK LK(; 1'('II!i pCIUj pClns pelllN 1'('1127 1'('1I2N pCII29 pCB31 1'(.'1144 1'('1149 1'( :1I!i2

')00070 2~ SWARTZ(NAVAI.IlASEISY (10) 167.\ 12/1/% 47-11 -KOOO 0.%9 -IU)OO 0.947 -KOOO 1.200 -lWOO -KOOO 1.~20 2.370 4.JXO

')OOOXO 27 SWARTZ (NAVAI.IlASE/SI! on) 1674 12/1/% 47.0 -l<.OOO -KOOO -KOOO 0.465 -lUlOO -KOOO -KOOO -KOOO -KOOO O.X72 1.510

')0022.0 P SWARTZ (NAVAL BASE (12) 167~ 12/3/96 47.0 -KOOO -KO()() 1.450 1.390 0.199 2.360 -8.000 0.1(62 2.XIO 4.440 6.190

9001').0 CL 1676 12/3/96 47.0 -KOOO 1.260 65.300 -8.000 -KOOO -KOOO -KOOO 2.200 1.520 2.410 7.710

9317!J.O NAVALSII1PYARDS 03 (xl) J(,77 12/3/% 47.0 I.X20 5.190 12.200 8.980 2.650 7.300 -K.OOO 4.020 21.600 17.100 44.600

90020.0 (i DE I.AI'PE 167K 12/3/96 47.0 3.750 20.200 18.700 13.700 2.400 12.200 -K.OOO 9.300 63.600 43.200 141.000

931n.0 NAVAL SIIIPYARDS 02 (xl) 1679 12/3/96 47.0 2.523 15.030 n.411 9.918 1.955 6.1(20 0.000 5.51(6 31(-1)51( 3UlI K X9.920

90013.0 37 SWARTZ (MARINA) 1680 12/3/96 47.0 2.890 7.210 -8.000 0.452 -8.000 0.511 -8.000 0.124 0.299 0.813 0.492

95006.0 LOS PENASQUITOS (319) 1681 12/4/96 47.0 -9.000 -9.000 -9.000 -9.000 -9.000 -9.000 -9.000 -9.000 -9.000 -9.000 -9.000
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PCB CONGENER AND AROCLOR ANALYSIS OF SEDIMENTS (dry wcighl-ppb-nglg).

STANIIM STATION mOR(; DATR LF..G Pc:B66 Pc::II711 PCB74 PCB87 PCB95 PCII97 PCB99 PCIIIIII PCIIIIIS PCIIIIIl pCIIlIN

90007.0 25 SWARTZ (NAVAL BASE/SY (10) 1673 12/3/% 47.0 2.100 2.3KO O.90K -9.000 9.130 3.790 6.420 IK.500 ·5.910 15.700 17.900

9000K.O 27 SWARTZ (NAVAL BAS~:JSII 013) 1674 1213/96 ·47.0 1.240 0.K76 0.434 -9.000 4.170 1.530 3:520 6.710 2.K40 6.090 K.340

90022.0 P SWARTZ (NAVAL RASE (12) 1675 1213/96 47.0 3.560 3.150 1.020 -9.000 11.100 4.K70 7.910 21.500 7.150 IK.900 23.100

90039.0 CI. 1676 1213/96 47.0 3.060 I.K40 -K.OOO -9.000 5.KKO 1.480 4.920 K.550 2.900 15.400 13.000

93179.0 NAVAl. SIIIPYARDS 03 ()(I) 1677 1213196 47.0 13.700 2('.400 9.420 -9.000 60.900 2K.000 30.900 K3.800 29.500 96.KOO 75.600

90020.0 G DE LAPPE 167K 1213196 47.0 34.400 85.900 24.200 -9.000 IK3.000 K2.700 K4.600 246.000 77.200 247.000 152.000

93 I7K.0 NAVALSHIPYARDS 02 ()(I) 1679 1213196 47.0 23.546 51.950 14.3K5 -9.000 108.875 49.119 51.488 149.414 45.615 104.357 123.501

90013.0 37 SWARTZ (MARINA) 1680 1213196 47.0 0.6K5 0.28K 0.241 -9.000 1.120 0.726 1.500 2.490 1.350 1.930 3.030

95006.0 LOS PENASQUlTOS (319) 1681 1214196 47.0 -9.000 -9.000 -9.000 -9.000 -9.000 -9.000 -9.000 -9.000 -9.000 -9.000 -9.000
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PCB CONGENER AND AROCLOR ANALYSIS OF SEDIMENTS (dry weight-pph-ng/g)

STANUM ~TATION IDOR(; HAn: L~; PCBl1l1 PCBIJ2 PCBIJ7 PCBIJIl PCBt49 PCBISt PCBt53 PCBIS6 PCBIS7 PCBt511

90007.0 25 SWARTZ (NAVAL BASE/SY (10) 1673 I2IJ/96 47.0 4.160 3.980 1.870 26.600 15.700 4.260 30.200 1.600 1.040 2.340

9000lUl 27 SWARTZ (NAVAL BASFJSH (13) 1674 121V96 47.0 1.680 3.01l0 0.629 13.500 7.390 2.230 17.100 -1<.000 0.717 1.280

l)O022.0 P SWARTZ (NAVAL BASE (12) 1675 12131')(, 47.0 4.600 3.500 -1<.000 34.800 24.800 5.500 39.300 1.690 \.100 -l<.OOO

l)OO39.0 Cl. 167(, 12/3/% 47.0 2.41l0 1.950 -1l.000 2ll.200 7.680 0.983 K.470 -K.OOO -K.OOO I.IKO

93179.0 NAVAL SIIlPYARIJS 03 (xl) 1677 12/3/96 47.0 18.300 21.900 4.900 91.700 67.200 14.000 75.700 9.120 2.620 9.950

90020.0 (i DE IAPPE 167K 12/3/% 47.0 46.900 63.100 12.900 182.000 167.000 34.700 177.000 26.700 6.210 24.000

9317lUJ NAVAL SHIPY ARDS 02 (xl) 1679 12/3/96 47.0 26.2K2 23.423 6.674 132.379 96.284 19.650 107.412 14.622 3.537 12.161

90013.0 37 SWARTZ (MARINA) 1680 12/3/96 47.0 0.653 0.K54 0.081 5.470 2.100 0.677 5.330 -8.000 0.125 0.199

95006.0 LOS PENASQUITOS (319) 1681 12/4/96 47.0 -9.000 -9.000 -9.000 -9.000 -9.000 -9.000 -9.000 -9.000 -9.000 -9.000
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PCB CONGENER AND AROCLOR ANALYSIS OF SEDIMENTs (dry weight-ppb-nglg)

STANUM STATION IDORG DATE LEG PCBl70 PCBl74 PCBl77 PCBlSO PCBl83 PCBl87 PCBl89 PCBl94 PCBl95 PCBIOl

90007.0 25 SWARTZ (NAVAL BASEISY 010) 1673 1213/96 47.0 13.900 7.150 3.240 13.900 3.010 9.260 1.520 -8.000 3.720 5.180

90008.0 27 SWARTZ (NAVAL BASEISH 013) 1674 1213/96 47.0 8.000 3.880 . 2.200 7.270 1.520 5.470 2.150 5.100 1.450 4.860

90022.0 P SWARTZ (NAVAL BASE 012) 1675 1213/96 47.0 9.300 10.400 4.720 19.900 3.780 11.900 -8.000 10.800 3.570 6.550

90039.0 CL 1676 1213/96 47.0 15.600 4.560 0.928 13.300 1.200 1.990 -IWOO 17.300 1.260 3.450

93179.0 NAVAL SIJIPYARDS 03 (xl) 1677 1213/96 47.0 21.500 16.700 6.620 36.800 9.190 23.500 1.450 11.500 14.200 19.200

90020.0 (j I>E LAPPE 1671( 1213/96 47.0 39.200 30.400 13.600 62.100 16.300 35.100 -8.000 14.100 7.600 15.400

93178.0 NAVALSHIPYARDS 02 (xl) 1679 12/3/96 47.0 22.090 18.196 6.850 39.295 9.975 22.070 1.672 13.993 3.666 11.935

90013.0 37 SWARTZ (MARINA) 1680 1213/96 47.0 0.798 0.665 0.601 2.610 0.757 3.000 -8.000 3.760 0.638 0.664

95006.0 LOS PENASQUlTOS (319) 1681 12/4/96 47.0 -9.000 -9.000 -9.000 -9.000 -9.000 -9.000 -9.000 -9.000 -9.000 -9.000
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~CB CONGENER AND AROCLOR ANALYSIS OF SEDIMENTS (dry weight-ppb-nglg)

STANllM STATION IDoiu; DATE LF..G. P~B20J i'CB106_ .J'CQ209 .. AROi248 AR012S4· AR01260 AR05460 PCBBATCH
90007.0 25 SWARTZ (NAVAL BASE/SY 010) 1673 12/3/96 47.0 3.140 5.290 9.580 -8.000 284.000 -il.oOO '9.000 97-)25

90008.0 27 SWARTZ (NAVAL BASE/SH 013) 1674 12/3/96 47.0 1.600 2.:'20 4.580 -8.000 137.000 -8.000 -i).OOO 97-325
90022.0 I' SWARTZ (NAVAL BASE 012) 1675 li/3/96 47.0 3.330 6.640 IUOO -8.000 354.000 -8.000 -9.000 97-325
90039.0 Cl- 167(, 12/3/96 47.0 2.890 0.785 4.000 -8.000 190.000 'IWOO -9.000 97-325

93179.0 NAVAt SHIPY ARDS 03 (xl) 1677 12/3/96 47.0 13.100 34.000 14.200 -8.000 1510.000 -8.000 -9.000 97-329

90020.0 (j DE LAPPE 1678 12/3/96 47.0 9.320 9.160 5.150 -lWOO 3250.000 -8.000 -9.000 97-329

93171UJ NAVAl. SHIPYARDS 02 (xl) i679 12/3/96 47.0 1i,95iJ 7. rio 5.741 'lWOO 1880.940 ·8.000 '9.000 97-329

90013.0 37 SWARTZ (MARINA) 1680 12/3/96 47.0 -8.000 0.716 1.620 -8.000 77.700 ·11.000 -9.000 97-329

95006.0 LOS PENASQUITOS (319) 16KI 12/4/96 47.0 -9.000 -9.000 -9.000 -9.000 -9.000 -9.000 -9.000 -9
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PAIl ANALYSIS OF SEDIMENTS (dry weight-ppb-nglg)

STANIIM STATION mOR(; IMT": L ...~; ACY ACR ANT BAA OAP 001<' 8KI<' OGP '''';P IIPII ellR

90007.0 25 SWARTZ (NAVAl. BASE/SY 010) 1673 12/3/96 47.0 395.00 10.40 953.00 963.00 ll26.00 2050.00 1660.00 640.00 1370.00 10.30 2300.00

9000lUl 27 SWARTZ (NAVAL BASI')SH on) 1674 1213/% 47.0 396.00 311.10 949.00 720.00 1160.00 l11llll.00 145ll.00 579.00 1220.00 31.90 15(,().OO

900220 I' SWARTZ (NAVAl. BASE (12) 1675 12131')6 47.0 630.00 4ll.20 I570.0ll 14()O.llO 222ll.llll 3430.00 2660.00 1030.0ll 2170.00 47.90 2l00.llll

'.1003'.1.0 CI. 1(.7(. 12/31')6 47.ll 123.00 252.00 473.00 1020.ll0 946.00 113ll.0ll 1110.Oll 991.llll %2.00 251.00 16KO.OO

93179.0 NAVAl. SIIIPYARDS OJ (xl) 1677 1213/% 47.ll 513.00 73.90 1460.00 2690.00 3700.00 4650.00 3360.00 1500.00 2570.00 74.00 46ll0.00

90020.0 G DE LAPPE 167ll 12/3/96 47.0 375.00 33.70 759.00 2050.00 1990.00 3200.00 2550.00 IIll0.00 1620.00 33.70 3430.00

9317ll.0 NAVALSHlPY ARDS 02(xl) 1679 12/3/96 47.0 195.00 32.60 516.00 634.00 1700.00 2310.00 1630.00 gllO.OO 1500.00 32.60 1290.0(J

90013.0 37 SWARTZ (MARINA) 16110 12/3/96 47.0 5.ll3 -tWO 6.33 17.40 27.00 43.00 41.70 51.10 37.00 -1l.00 32.ll0

95006.0 LOS PENASQUITOS (319) 16111 12/4/96 47.0 -9.00 -9.00 -9.00 -9.00 -9.00 .9.00 ·9.00 -9.00 -9.00 -9.00 -9.00
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PAil ANALYSIS OF SEDIMENTS (dry weight-pph-nglg)

STANUM 1>TATION [I)()R(; DATE I,EG COR DBA DBT DMN FLA FLU IND MNPI MNP2 MPIIt NPU PUN

90007.0 25 SWARTZ (NAVAL BASFJSY 010) 1673 12/3/96 47.0 50.00 225.00 21.30 8.73 1710.00 62.20 867.00 4.28 13.30 49.00 21.40 516.00

90008.0 27 SWARTZ (NAVAL BASFJSH 013) 1674 1213/96 47.0 47.70 209.00 15.50 8.80 1080.00 61.10 795.00 12.60 12.80 38.00 18.80 370.00

90022.0. P SWARTZ (NAVAL BASE 012) 1675 1213/96 47.0 74.70 387.00 44.00 14.30 2540.00 104.00 1440.00 8.57 15.50 77.30 47.20 818.00

90039.0 CL 1676 1213/96 47.0 181.00 176.00 187.00 54.40 4680.00 203.00 964.00 99.10 135.00 246.00 191.00 3990.00

93179.0 NAVALSHIPYARDS 03 (xl) 1677 1213/96 47.0 159.00 536.00 118.00 12.20 6790.00 171.00 2170.00 25.20 49.10 167.00 81.00 1540.00

90020.0 GDELAPPE 1678 1213196 47.0 115.00 422.00 29.40 12.70 3410.00 68.70 1680.00 16.30 28.40 64.30 59.30 479.00

93178.0 NAVAL SHIPYARDS 02 (xl) 1679 12/3196 47.0 88.20 305.00 31.80 19.90 1160.00 50.10 1240.00 18.30 36.50 64.50 58.30 417.00

90013.0 37 SWARTZ (MARINA) 1680 1213196 47.0 12.50 7.42 -8.00 -8.00 52.00 -8.00 51.50 -8.00 -8.00 -8.00 9.80 12.10

95006.0 LOS PENASQUITOS (319) 1681 12/4/96 47.0 -9.00 -9.00 -9.00 -9.00 -9.00 -9.00 -9.00 -9.00 -9.00 -9.00 -9.00 -9.00

Page 2 00

'.



PAil ANALYSIS Of SE[)IMENTS (dry weight-ppb-nglg)

STANIJM STATION I!)()RG DATE LEG PER PYR TMN TRY PAHBATCII SODATAQA

90007.0 25 SWARTZ(N~VAL BASEisY oio) T673 .i2i3/96 . 47.0' 323.00 1670.00 5.60 -9.00 97-325 -5

90008.0 27 SWARTZ (NAVAL BASEISH 013) 1674 12/3/96 47.0 351.00 1630.00 2.55 -9.00 97-325 -5

90022.0 P SWARTZ (NAVAL BASE (12) 1675 12/3/96 47.0 67().00 3340.00 7.09 -9.00 97-325 -5

90lU9.0 ('I. 1676 12/3/9(! 47.0 295.00 43!'0.00 23.50 -9.00 97-325 -5

93179.0 NAVAL SIIIPY ARDS 03 (xl) 1677 12/3/96 47.0 971.00 5660.00 7-43 -9.00 97-329 -5

90020.0 (; DE I.API'E 1678 1213/96 47.0 61KOO 3670.00 4.77 -9.00 97-329 -5

93178.0 NAVAL SHIPYARDS 02 (xl) 1679 12/3/96 47.0 472.00 2240.00 5.86 -9·ll0 97-329 -5

90013.0 37 SWARTZ (MARINA) 1680 12/3/96 47.0 6.23 ~4.30 -KO(} -9.00 97-329 -5

95006.0 LOS PENASQIIITQS(319) 1681 12/4/96 47.0 -9.00 -9.00 -9.00 -9.00 -9 -9
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SEDIMENT CHEMISTRY SUMMAnONS AND QUOTIENTS

STANUM STATION mORG DATE LEG TTL CHLR TTL DDT TTL PCB LMW PAH HMW PAD TTL PAD ERMQ PELQ ERMEXCDS PELEXCDS

90007.0 25 SWARTZ (NAVAL BASEISY 010) 1673 12/3/96' 47 5.780 . Uf70 340.072 2049.21 14604:00 16653.21 0.585 0.944 2 15

9000KO 27 SWARTZ (NAVAL BASFJSH (13) 1674 12/3/96 47 5.760 41.02 166.450 1945.65 12634.00 14579.65 0.489 0.835 I 13

900220 I' SWARTZ (NAVAl. BASE (12) 1675 12/3/96 47 K020 27.63 419.640 338R.06 24097.00 27485.06 0.1<55 1.398 12 19

90039.0 CI. 1676 12/3/% 47 133.350 109.28 229.170 6041.00 11<334.00 24375.00 2.142 3.71<5 7 20

93179.0 NAVAl. SI1II'YARDS 03 (xl) 1677 12/3/% 47 11.050 31.09 1240.340 4173.10 39277.00 43450.113 1.545 2.227 16 20

90020.0 (; DE LAPPE 1678 12/3/96 47 18.410 41.82 2649.020 1934.87 25820.00 27754.87 1.1140 2.463 II 17

93178.0 NAVAL SIIIPYARDS 02 (xl) 1679 12/3/96 47 15.523 32.59 1735.754 1446.66 15361.00 16807.66 1.372 1.1<75 7 16

90013.0 37 SWARTZ (MARINA) 16110 12/3/96 47 1.165 4.211 74.7!l1l 54.0!, 431.45 4115.51 0.232 0.407 0 2

95006.0 LOS PENASQUITOS (319) 1681 12/4/96 47 -9.000 -9.00 -9.0QO c9.00 c9.00 c9.00 -9.000 -9.000 0 0
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PESTICIDE ANALYSIS OF 11SSUE (wet weight-ppb-ng/g)

STANUM STATION IDORG DATE LEG TlSS TYPE N() IN COMf SOWEIGHT SOMOIST SOLIPID ALDRIN CCHLOR

90057.0 SILVERGATE (5 SDG&E) 286.0 10/6/92 -9.0 FISH- TOPSMELT 15 2.62 77.12 1.00 -8.000 0.057

90057.0 SILVERGATE (5 SDG&E) 287.0 10/6/92 -9.0 FISH- ROUND STINGRAY 15 2.66 75.00 0.88 -8.000 -8.000
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PESTICIDE ANALYSIS OF TISSUE (wet weight-ppb-nglg)

STAN11M STATION IDOR(; TISS TYPE TCIIWR. ACDEN r.eDEN TTL CHLR CLPYR DACTII OPDDD PPDDJ> OPJ>DE PPDJ>E

90057.0 SII.VERGATE (5 SIXi&E) 2&6.0 flSII- T(lI'SMELT 0.046 -8.000 -ll.OOO 0.609 -8.00 -8.000 0.21 O.IM -8.00· 1.97

90057.0 SILVERtiATE (5 SDG&E) 287.0 FISH- ROUND STINORAY -&;000 -8.000 -8.000 0.444 -8.00 -8.000 0.09· -8.00Q ·8.00 -8.00
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PESTICIDE ANALYSIS OF 11SSUE (wet wcight-ppb-ng/g)

STANlJM STATION mORG T1SS TYPE PPDDMS PPDDMU OPQDT PPf)DT TTL DDT DleLD DIELDRIN ENDO I ENDO II ES04

90057.0 SILVERGATE (5 SUG&E) 21l6.0 FISII- TOPSMEI:r -1l.00 -8.00 -1l.00 ·tWO 3.44 -8.00 -1l.000 -1<.D00 -IUJO -K.OO

90057.0 SILVEROATE (5 SDG&E) 21l7.0 FtSH- ROlJND STINORAY -ll.00 -t<.DO -8.00 -8.00 1.59 -8.00 -1l.000 -IUJOO -K.OO -K.OO
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PESTICIDE ANA!_YSIS OF TISSUE (wei wcighl:Jlph-ng,!!!.)

STANIIM STATION mOlt(; TISS TV"\<', \<'_NIlIUN nCIiA IICII8 lIelf(; IICIII) II EPTAClIl..OR liE 1\('8 METIlOXV MIIU",x

90057.0 SILVERGATE (5 SDG&E) 286.0 F1SH- TOPSMELT -ll.00 -ll.000 -lI.OO -8.000 -ll.000 -ll.000 -8.000 -lWOO -ll.00 -8.000

90057.0 SILVERGATE (5 SDG&E) 287.0 FlSH- ROUND STINGRAY -8.00 -8.000 -8.00 "8.000 -8.000 -8.000 -8.000 -8.000 -8.00 -8.000
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PESTICn)E ANALYSIS OF TISSUE (wet wcight-pph-ng/g)

STANUM STATION

')0057.0 SILVERGATE (5 SDG&E)

')0057.0 SILVEROATE (5 SI>G&E)

mOR(;

28C,.O

287.0

TISS TYPE

FISH- TOPSMELT

FISII- ROIJND STINORAY

Page 5 of5

CNONA TNONA OXAO

0.177 0.261 -').00

0.070 0.074 -').00

OCOAN TOXAPII

0.068 -KOO

-ltOOO -K00

PESIlATCII

73.70

73.70
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PCA CONUENER AND AROCLOR ANALYSIS OF TISSUE (wet wcight-pph-ng/g)

STANlJl\1 STATION !DOUG DATE LEG T1SS TYPE NO IN COMP PCBS PCB8 PeBtS PCBIlI PCB27 PCB211 PCB29 PCBJ1 PCB44

90057.0 SILVERGATE (5 SDG&E) 286.0 10/6/92 -9.0 FISH- TOPSMELT 15 -9.000 -8.000 -9.000 -8.000 -9.000 -8.000 -9.000 -9.000 -8.000

90057.0 SILVERGATE (5 SDG&E) 287.0 10/6/92 -9.0 FlSH- ROUND STINGRAY 15 -9.000 -8.000 -9.000 -8.000 -9.000 -8.000 -9.000 -9.000 -8.000
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PCB CON(iENER ANI> AROCLOR ANALYSIS OF TISSUE (wei wcight-pph-nglg)

:-'TANllM STATION mOlu; TISS TVPK 1'(:849 PCB52 PCIJ66 PCB70 PCB74 P(~BH7 PCB95 PCB97 I'(:B99 PCBllll PCB1115 peRlIll

90057.0 SII.VERGATE (5 SIXl&E) 2X6.0 FISH- TOPSMELT -9.000 0.436 0.31 I -9.000 -9.000 0.075 -9.000 -9.000 -9.000 1.110 -KOllO -9.000

,)OO57.lI SII.V!':R(iATE (5 Srxi&E) 2X7.0 FISH- ROUND l,TINCiRAY -9.000 -I!.OOO 0.067 -9.000 -9.000 ·8.000 -9.000 -9.000 -9.000 -KOOO -X.OOO -9.000
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PCIl CON(iFNI':R ANI> AIWCLOR ANALYSIS OF TISSlJI': (wet wcight-pph-nglg)

STAN II 1\1 STATION mORe; TlSS '1'\'1'1<: I'CI1l1H I'CI1l2H rCIH32 pe8137 pCl1t3H I'Clil49 Pcilt!ii 1'( 'n l!i3 1'( '11t!i6 rClll!i7 I'Clll!iH

'J0057.0 SII.VEIWATE (5 SD(i&E) 2116.0 FISII- TOI'SM EI:r 1.150 0.254 -9.000 -9.000 2.530 -9.000 -9.000 3.1170 -1).000 -'.1.0110 -'.1.000

1)0057.0 SILVERGATE (5 SD(i&E) 2117.0 FISH- ROUND STIN(iRAY 0.685 0.191 -9.000 -9.000 i.210 -9.000 -9.000 4.0 )(J -9.000 -9.000 -9.000
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PCB CON(iENER ANI> AROCLOR ANALYSIS OF TISSUE (wet wcight-ppb-nglg)

STANI1M STATION IOOR{; T1SSTYPR I'(:BI711 PCBI74 PCBI77 PCBI80 PCBllO PCBIlI7 PCBIK9 1'(:1l194 PCIlI95 peR211l I'CB2113

90057.0 SILVERGATE(5 SDG&E) 2&6.0 FISH- TOPSMELT 0.231 -9.000 -9.000 1.270 -9.000 1.060 -9.000 .9.000 -ll.OOO -9.000 -9.000

90057.0 SII.VERGATE(5 SDG&E) 2&7.0 J<'SH- ROUND STINGRAY 0.443 -9.000 -9.000 2.290 -9.000 0.3&0 -9.000 -9.000 -ll.OOO .9.000 -9.000
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PCB CON(JENER AN)) AROCLOR ANALYSIS OF nSSUE (wet wcight-pph-ng/g)

STANliM STATION mORG TlSS TYPE Pcsi,i6 rCB2n9 .CBBATe AR0546U AR01248 AR01254 AROl26U TTL pcn

9(J()57.0 SILVERGATE (5 SDG&E) 21<6.0 FISII- TOI'SMELT 0.049 -8.000 73.70 -9.000 -9.000 -9.000 -9.000 25.942

90057.0 SII.VERGATE (5 SDG&E) 287.0 FISH- ROUND STINGRAY 0.041< -8.000 73.70 -9.000 -9.000 -9.000 -9.000 20.448
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I'I\III\NI\LYSIS OF TISSUE (wet wcighl-pph-ng/g)

STANlIl\1 STATION WOIH; UAn; u;(; TISS TYPK NO IN ('OMP An' A('I'; ANT HAA HAl' HIW HKI<' Il( ;I' HKI' HI'" ( 'II/{ co/{ UHA

90057.0 SII.VER(iATE (5 SD(,&E) 2XCdl 10/61n -'J.O F!SII- T()I'SMEI:r 15 -X-Oll -X.OO -K.OO -X-OO -X-OO -X-OO -K.OO -X-OO -X-IlO -l<.OO -l<.1l1l -9.00 -l<.IlO

<)0057.0 SII.VER(iATE (5 SDG&E) 2X7.1l 1Il/61n -9.0 FISII- R(llIND STIN(;RAY 15 -X-OO -X-OO -X-OO -X-OO -l<.00 -X-OO -X-OO -X.OO -l<.OO -X-OO -X-OO -'J.OO -X.OO
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PAil ANALYSIS 01" TISSUE (wcl wcight-pplHtg/g)

loIiANliM STATION IJ)OR(; TISS TYPJ<: J)UT I)MN J<'I..A nu INJ) MNPI MNP2 MPIIl NPII PIIN PER PYR TMN TRY PAIIUATCII SOJ)ATAQA

90lJ57.0 SIl.VER( iATE (5 SIXi&E) 2K6.0 FISII- TorSMELT -9.00 -K.OO -11.00 -11.00 -K.OO -11.00 -K.OO -8.00 -11.00 -8.00 -K.OO -11.00 -K.OO -9.00 73.70 -5

90057.0 SII.VER(iATE (5 SIKj&E) 2K7.0 FISII- ROUND STIN( iRAY -9.00 -K.OO -K.OO -8.00 -lWO -8.00 -8.00 -8.00 -8.00 -8.00 -8.00 -11.00. -K.OO -9.00 73.70 -5
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(;RAIN SIZE ('Y., lincs), TOTAL (>IU iANIC CARBON (% dry wcight) AND D1SS0LVEI) (>IWANIC CARBON (uM)

STANI!M STATION IJ)OR(; I)ATI<: LK(; FINKS FINKBATCII FINKDATAQC TOC TOCBATCII TOCDATAQC I)OC
'10007.0 25 SWARTZ (NAVAL BASE/SY 010) 1673 12/3/'16 47.0 73.24 B97064 -4 1.65 47 ·4 .'1

')OOOX.O 27 SWARTZ (NAVAL IlASE/SH (13) 1674 12/3/96 47.0 62.l!9 B97064 -4 1.61 47 ·4 ·9
1)0022.0 I' SWARTZ (NAVAI.IIASE (12) 1(,75 12/3/% 47.0 l!1.I4 1197064 -4 2.2l! 47 ·4 .')

')001')0 CI. 11;7(, 12/1/% 47.0 1ll.21 B97064 -4 11.9l! 47 ·4 -'I

,)117'JO NAVAL SIIII'YAlms OJ (xl) 1677 12/3/% 47.0 7ll.5l! B<J70G4 -4 2.4l! 47 ·4 .'1

')00200 (i DE LAPPE 1I,7X 12/3/% 47.0 l!2.4'J B97064 -4 2.41 47 ·4 -9
'J317X.O NAVAl. SIIII'YARJ)S 02 (xl) 167'1 12/3/96 47.0 4U5 B97064 -4 2.22 47 ·4 -9
'10013.0 :17 SWARTZ (MARINA) 16XO 12/3/96 47.0 94.20 1397064 -4 1.29 47 ·4 ·9
95006.0 1.0S PENASQUITOS (319) 16l!1 12/4/96 47.0 50.9l! 897064 -4 1.05 47 -4 752
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Eohaustorius estuarills PERCENT SURVIVAL SOLID PHASE 11~ST, AND WATER QUALITY (mg/L)

STANtlM STATION mORC; DATE LRG METADATA CTRL EE MN EE SD EE SC; EE TOX EE. BATCH EEQC EE OTNII3

CONTROL 47.0 toxdata7.wpd CI 99.00 2.00 -9 -9 147we -4 1.400

1)()007.0 25 SWARTZ (NAVAL IlASE/SY (10) 1671 12/1/% 47.0 toxdata7.wpd CI l<7.00 !tOO NT 147tcc -1 -!UIOO

90001<0 27 SWARTZ (NAVAl. BASE/SII OD) 1674 12/1/'J(, 47.0 loxdata7.wpd CI 91.00 2.00 NT 147lec -3 0.290

90022.0 l' SWAWIZ (NAVAJ.BASE (12) 1675 12/1/% 47.0 loxdala7. wpd l'1 !O.OO 21.00 ns NT 147tcc -1 0.150

90019.0 l'J. 1676 1211/% 47.0 loxdata7.wpd CI 22.00 39.00 T 147lec -3 0.X40

93179.0 NAVAL SHIPYARDS 03 (XI) 1677 1211/')(, 47.0 loxdata7.wpd CI x7.00 8.00 NT 147tcc -3 0.3(,0

90020.0 (; DE LAPPE 167x 12/1/9(, 47.0 loxdata7.wpd CI 66.00 37.00 n~ NT 147lec -3 3.100

9317X.0 NAVAL SHIPYARDS 02 (XI) 1679 12/3/96 47.0 toxdata7.wpd CI X!tOO 14.00 ns NT 147tee -3 2.000

900no J7 SWARTZ (MARINA) 161<0 12/3/96 47.0 toxdata7.wpd CI HOO !tOO NT 147we -4 0.920

')500('.0 I.OS PEN ASQI J!TOS (119) ](,Xl 12/4/% 47.0 loxdata7.wpd CI X4.00 4.00 NT 147tee -4 2.300
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Eohau.vtorius estuarius PERCENT SURVIVAL SOLID PHASE TEST, AND WATER QUALITY (mg/L)

SfANUM STATION IOORG DATE LEG EE OUNH3 EE OHlS EE ITNH3 EE IUNH3 EE I1I2S

CONTROL 47.0 0.077 -9.0000 -9.000 -9.000 -9.0000

90007.0 25 SWARTZ (NAVAL BASFlSY 010) 1673 1213/96 47.0 -8.000 -9.0000 . 0.950 0.012 0.0079

90008.0 27 SWARTL (NAVAL BASEISH 013) 1674 1213/96 47.0 0.008 -9.0000 0.700 0.020 -8.0000

90022.0 I' SWARTZ (NAVAL BASE 012) 1675 1213/96 47.0 0.003 -9.0000 1.400 0.013 0.0070

90039.0 CL 1676 1213/96 47.0 0.056 -9.0000 3.600 0.063 0.2693

93179.0 NAVAL SHIPYARDS 03 (XI ) 1677 1213/96 47.0 0.007 -9.0000 1.000 0.031 0.0070

90020.0 GDELAPPE 1678 1213/96 47.0 0.064 -9.0000 1.900 0.019 0.0498

9317KO NAVAL SHIPYARDS 02 (XI) 1679 1213/96 47.0 0.042 -9.0000 2.800 0.040 0.6457

90013.0 37 SWARTZ (MARINA) 1680 1213/% 47.0 0.020 -9.0000 1.700 0.016 0.1727

95006.0 LOS PENASQUlTOS (319) 1681 1214/% 47.0 0.069 -9.0000 2.700 0.017 0.0707
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Strongylocentrotus purpuratus PERCENT NORMAL DEVELOPMENT IN SEDIMENTIWATER INTERFACE, AND WATER QUALITY (mg/L)

STANlJM STATION mORG DATE LEG METAOATA CfRL SPDI MN SPDI SO SPDI SG SPDI TOX SPOI BATCH SPDlQC

CONTROL 47.0 toxdata7.wpd CI 97.00 Loo -9 -9 147t~pdswi -3

90007.0 25 SWARTZ (NAVAL BASE/SY 010) 1673 12/3/96 47.0 toxdata7.wpd CI 76.00 40.00 os NT 147tspd~wi -3

9000X.O 27 SWARTZ (NAVAl. BASE/SH (13) 1674 12/V96 47.0 toxdata7.wpd CI 94.00 5.00 os NT 147t~pdswi -3

1)0022.0 I' SWARTZ (NAVAl. BASE (12) Hi75 121:\/% 47.0 loxdata7.wpd CI 43.00 32.00 T 147t~pdswi -3

90019.0 CI. 1676 12/3196 47.0 toxdata7.wpd CI 38.00 51.00 T 147t~pdswi -4

93179.0 NAVAl. SHIPYARDS 03 (XI) 1677 12/3/96 47.0 toxdatli7.wpd CI 74.00 32.00 os NT 147tspdswi -3

90020.0 (i DE I.APPE 167X 12/3/96 47.0 tllxdata7.Wpd CI 57.00 36.00 NT 147tspdswi -3

'J:l17X.0 NAVAl. SHIPYARDS 02 (Xl) 1679 12/3/96 47.0 IllXdatli7.wpd CI 2.00 4.00 T 147tspdswi -4

90011.0 37 SWARTZ (MARINA) I(.XO 12/3/% 47.0 toxdata7.wpd CI 78.00 44.00 os NT 147tspd~wi -3

95006.0 LOS PENASQUITOS (319) 16XI 12/4/96 47.0 toxdata7.wpd CI 67.00 12.00 NT 147tspdswi -4
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Strongylocentrotlls pllrpuratlls PERCENT NORMAL DEVELOPMENT IN SEDIMENTIWATER INTERFACE, AND WATER QUALITY (mgIL)

STANUM STATION IOORG DATE LEG SPDI OTNHl SPDI OUNII3 SPDIOH2S

CONTROL 47.0 -8.000 -11.000 0.0010

90007.0 25 SWARTL (NAVAL BASE/SY (10) 1673 "". 1213196 47.0 0.270 0.008 0.0499

90011K.O 27 SWARTL (NAVAl. BASE/Sit on) 1674 1213/96 47.0 0.250 0.003 0.0055

901122.11 I' SWARTZ (NAVAL BASE () 12) 1675 " 12/]/96 47.0 0.420 0.004 0.0077

90039.0 CL 1676 IW/96 47.0 0.150 0.001 0.2774

93179.0 NAVAL SHIPYARDS 03 (XI) 1677 1213/96 47.0 -8.000 -8.000 0.0016

90020.0 ODELAPPE 1678 1213/96 47.0 0.100 0.003 0.0004

93178.0 NAVAL SHIPYARDS 02 (XI) 1679 . 1213/96 47.0 0.990 0.010 0.0163

90013.0 37 SWARTZ (MARINA) 1680 1213/96 47.0 0.960 0.010 0.0066

95006.0 WS PENASQUITOS (319) 1681 1214/96 47.0 0.690 0.004 0.0053

"
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BENTIIIC COMMUNITY ANALYSES: STATIS'lleAL ANALYSIS

STANIiM STATION mORG IlATR LEG

91111117 2S SWARTZ (NAVAL HASE/SY Otll) 1673 l21U3/96 47

SpN'it>s Tna # ofSp, Number per core Sununary Statistics

rep I rep 2 rep 3 mean median 10m max S1. Dev, S.E. 95%CL sum

Amphidcutopus oculatus Gammaridea 0 0 I 0.3 0.5 0 I 0.6 0.3 1.3 I

(irandidierella japonica ( iammaridea I 0 0 0.3 0.5 0 I 0.6 0.3 1.3 I

Synchelidium sp. Gammaridea I 0 I 0.7 0.5 0 I 0.6 '0.3 1.3 2

Euphilomede5 carcharodonta Ostracoda 0 0 I 0.3 0.5 0 I 0.6 0.3 1.3 1

Leptognathia sp. Tanaidacea 0 0 I 0.3 0.5 0 I 0.6 0.3 1.3 I

111eora fragilis Bivalvia 0 0 I 0.3 0.5 0 I 0.6 0.3 1.3 I

Annandia hrevis Polychaeta I 0 0 0.3 0.5 0 I 0.6 0.3 1.3 I

Caullcriella pacifica Polychaeta 3 0 2 \.7 1.5 0 3 1.5 0.9 3.4 5

Cossura candida Polychaeta 0 I I 0.7 0.5 0 I 0.6 0.3 1.3 2

Diplocinus sp. Polychaeta I 0 0 0.3 0.5 0 I 0.6 0.3 1.3 I

Dorvillea longicomis Polychaeta I 0 I 0.7 0.5 0 I 0.6 0.3 1.3 2

Eteone lighti Polychaeta I 0 0 0.3 0.5 0 I 0.6 0.3 1.3 I

Euchone limnicola Polychaeta 3 0 I 1.3 1.5 0 3 1.5 0.9 3.4 4

Exogone lourei Polychaeta I I 3 1.7 2.0 I 3 \.2 0.7 2.6 5

Ilannothoinae spp. inde1. Polychaeta 1 0 0 0.3 0.5 0 I 0.6 0.3 1.3 I

[.ciloscoloplos pugettensis Polyehaeta II 0 I 4.0 5.5 0 II 6.1 3.5 13.7 12

Mediomastus amhiseta Polychaeta I 2 0 1.0 \.0 0 2 \.0 0.6 2.3 3

Mediomastus ealifomiensis Polychaeta 6 3 I 3.3 3.5 1 6 2.5 1.5 5.7 10

Mediomastus sp(p) Polychaeta 2 I 0 1.0 \.0 0 2 \.0 0.6 2.3 3

Ncl'htys comuta Polychacta 6 0 2 2.7 3.0 0 6 3.1 \.K 6.9 8

Nereis procera Polychaeta 0 I 0 0.3 0.5 0 I 0.6 0.3 1.3 I

t ldontosyllis phosphorea Polychaeta 5 0 0 1.7 2.5 0 5 2.9 \.7 6.5 5

I'araprionospio pinnata Polychaeta I 0 0 0.3 0.5 0 I 0.6 0.3 1.3 I

Pista alata Polychacta 2 0 1 \.0 \.0 0 2 \.0 0.6 2.3 3

Poecilochaetus sp. A Polychaeta 0 0 I 0.3 0.5 0 1 0.6 0.3 1.3 I

Prionospio heterohranchia Polychaeta 20 I 14 11.7 10.5 I 20 9.7 5.6 2 \.9 35

I'scudopolydora paucihranchiata Polychaeta 0 2 0 0.7 \.0 0 2 1.2 0.7 2.6 2

Scoldepis spp. inde1. Polychaeta I 0 3 1.3 1.5 0 3 1.5 0.9 3.4 4

Scoletoma tetraura Polychaeta 3 2 1 2.0 2.0 I 3 \.0 0.6 2.3 6

Scolctoma zonata Polychaeta 2 2 I \.7 1.5 1 2 0.6 0.3 1.3 5

Nemertea Nemertea 41 0 0 13.7 20.5 0 41 23.7 13.7 53.3 41

Oligochaeta Oligochaeta 0 I 0 0.3 0.5 0 I 0.6 0.3 \.3 I

Total Individuals 0 115 17 38 56.7 66.0 17 115 5\.6 29.8 116.1 170

Total Species 32 23 II 19 17.7 17.0 11 23 6.1 3.5 13.7 53
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BENTIIIC COMMUNITY ANALYSES: STATISTICAL ANALYSIS

STANliM STATION IOORG DATE LEG

9011117 25 SWARTZ (NAVAl. BASFJSY 010) (cnnt.) 1673 12/113196 47

Sp«lrs Taxa # nfSp. NlIIJlMr per cure Summary Statistics

rep I rep 2 rep 3 mean median min max: St. Dev. S.\o:. 95%CI- sum

Tntal ernst. Indlv. 2 0 4 2.0 2.0 0 4 2.0 J.2 4.5 6

Total ernst. Sp. 5 2 0 4 2.0 2.0 0 4 2.0 1.2 4.5 6

Gammarid Indiv. 2 0 2 1.3 1.0 0 2 1.2 0.7 2.6 4

Ganunarid Sp. 3 2 0 2 1.3 1.0 0 2 1.2 0.7 2.6 4

Other Crustacean Indiv. 0 0 2 0.7 1.0 0 2 1.2 0.7 2.6 2

Other Crustacean Sp. 2 0 0 2 0.7 1.0 0 2 1.2 0.7 2.6 2

Tntall<:Chinodenn Indiv. 0 0 0 0.0 0.0 0 0 0.0 0.0 0.0 0

ToW Echinoderm Sp. 0 0 0 0 0.0 0.0 0 0 0.0 0.0 0.0 0

ToW Mollusc Indiv. 0 0 I 0.3 0.5 0 1 0.6 0.3 1.3 1

ToW Mollusc Sp. 0 0 1 0.3 0.5 0 1 0.6 0.3 1.3 1

ToW Polychaete Indiv. 72 16 33 40.3 44;0 16 72 28.7 16.6 64.6 pi

ToW Polychaete Sp. 24 20 10 14 14.7 15.0 10 20 5.0 2.9 11.3 44

STANUM STATION IDORG DATE LEG

90008 27 SWARTZ (NAVAL BASFJSII 013) 1674 12103196 47

Species Taxa # ofSp. Nmnber per core Summary Statistics

rep 1 rep 2 rep 3 mean median min max St. Dev. S.E. 95%CL sum
Heptacarpus gp. Decapoda I I 0 0.7 0.5 0 1 0.6 0.3 1.3 2

Amphideutopus oculatus Gammaridea 0 2 0 0.7 1.0 0 2 1.2 0.7 2.6 2

Grandidierella japonica Gammaridea 1 1 0 0.7 0.5 0 1 0.6 0.3 L3 2

Synchelidiwn gp. nammaridea 1 2 0 1.0 1.0 0 2 1.0 0.6 2.3 3

Theora fragilis Bivalvia 0 0 I 0.3 0.5 0 1 0.6 0.3 1.3 I

Armandia hn::vis Polychaeta 0 1 0 0.3 0.5 0 1 0.6 0.3 1.3 I

Caulleriella pacifica Polychaeta 0 1 3 1.3 1.5 0 3 1.5 0.9 3.4 4

Cossura candida Polychaeta I 3 2 2.0 2.0 1 3 1.0 0.6 2.3 6

Cossura pygodactylata Polychaeta 0 0 1 0.3 0.5 0 1 0.6 0.3 1.3 I

Diplocirrus gp. Polychaeta 0 0 1 0.3 0.5 0 I 0.6 0.3 1.3 1

DorviUea longicomis Polychaeta I 0 I 0.7 0.5 0 I 0.6 0.3 1.3 2

Eteone lighti Polychaeta 0 1 0 0.3 0.5 0 1 0.6 0.3 1.3 1

Euchone limnicola Polychaeta 0 4 0 1.3 2.0 0 4 2.3 1.3 5.2 4
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BENTHIC COMMUNlTY ANALYSES: STAnsnCAL ANALYSIS

STANIJM STATION mORG DATE LEG

91/I/Ull 27 SWARTZ (NAVAL BASFlSH 013) (cont.) 1674 12/1/3/96 47

Sp<>cles Taxa #ofSp. Number per core Swnmary Statistics

rep 1 rep 1 rep 3 mean median min max S1. Del'. S.E. 95%CL sum
Exogone lourei Polychaeta 2 0 1 1.0 1.0 0 2 1.0 0.6 2.3 3
I ",itoscoloplos pugettensis Polychaeta 2 3 4 3.0 3.0 2 4 1.0 0.6 2.3 9
Mediomastus californiensis Polychaeta 10 5 4 6.3 7.0 4 10 3.2 1.9 7.2 19
Mediomastus sp(P) Polychaeta 11 0 0 3.7 5.5 0 II 6.4 3.7 14.3 II
Nephlys cornula Polychaeta 0 0 1 0.3 0.5 0 1 0.6 0.3 1.3 1
Nercis procera Polychaeta 1 0 0 0.3 0.5 0 I 0.6 0.3 1.3 I
Odonlosyllis phosphorea Polychaeta 0 0 1 0.3 0.5 0 I 0.6 0.3 1.3 I
Prionospio hcterobranchia Polychaeta 6 II 15 10.7 10.5 6 15 4.5 2.6 10.1 32
Prionospio lighti Polychaela I 0 0 0.3 0.5 0 I 0.6 0.3 1.3 I
Pseudopolydora paucihranchiata Polychaeta 4 I I 2.0 2.5 1 4 1.7 1.0 3.9 6
Scolelepis spp. indet. Polychacla 2 0 3 1.7 1.5 0 3 1.5 0.9 3.4 5
Scoleloma tetraura Polychaeta 5 2 I 2.7 3.0 1 5 2.1 1.2 4.7 g

( lligochacta Oligochaeta I 1 0 0.7 0.5 0 1 0.6 0.3 1.3 2

Tolul Individuals 50 39 40 43.0 44.5 39 50 6.1 3.5 13.7 129

Total Species 26 16 15 15 15.3 15.5 15 16 0.6 0.3 1.3 46

Total Crust. 1ndiv. 3 6 0 3.0 3.0 0 6 3.0 1.7 6.!! 9

Total Crust. Sp. 4 3 4 0 2.3 2.0 0 4 2.1 1.2 4.7 7

Gammarid Indiv. 2 5 0 2.3 2.5 0 5 2.5 1.5 5.7 7

Ganunarid Sp. 3 2 3 0 1.7 1.5 0 3 1.5 0.9 3.4 5

Other Crustacean Indiv. 1 I 0 0.7 0.5 0 1 0.6 0.3 1.3 2

Other Crustacean Sp. I 1 0 0.7 0.5 0 1 0.6 0.3 1.3 2

Total Echinodenn Indlv. 0 0 0 0.0 0.0 0 0 0.0 0.0 0.0 0

'I'otal Echinodenn Sp. 0 0 0 0 0.0 0.0 0 0 0.0 0.0 0.0 0

'I'otal Mollosc (ndiv. 0 0 I 0.3 0.5 0 1 0.6 0.3 1.3 I

Total MoUosc Sp. 0 0 I 0.3 0.5 0 I 0.6 0.3 1.3 I

'1'0..11 Polychaete Indiv. 46 32 39 39.0 39.0 32 46 7.0 4.0 15.8 117

Total Polychaete Sp. 20 12 10 14 12.0 12.0 10 14 2.0 1.2 4.5 36
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BENTHIC COMMUNITY ANALYSES: STATISTICAL ANALYSIS

STANUM STATION IDORG DATE LEG

9111122 P SWARTZ (NAVAL BASE 012) 1675 12103196 47

Sprclrs Tuxa # IIfSp. Number prr cure Summary Sta&11l"S

rep I rep 2 rep 3 mean median min max !>'t.Dev. S.E. 950/.CL sum

Ikplacarpus sp. l>ecapoda I 0 I 0.7 0.5 0 1 0.6 0.3 1.3 2

Grandidierella japonica Gammaridea 14 21 4 13.0 12.5 4 21 8.5 4.9 19.2 39

Rudilemhoides s1enOJlTopodu.~ Gammaridea 0 2 0 0.7 1.0 0 2 1.2 0.7 2.6 2

Synchdidium sp. Gammaridca 0 I 0 0.3 0.5 0 I 0.6 0.3 1.3 I

Euphilumelks carcharudonta Ostracoda 0 0 0 0.0 0.0 0 0 0,0 0.0 0.0 0

Theora fragilis Bivalvia 0 0 I 0.3 0.5 0 I 0.6 0.3 1.3 I

A~1cOcina sp. Gastropoda 7 I 0 2.7 3.5 0 7 3.8 2.2 8.5 8

Nassarius sp. Gastropoda 0 1 0 0.3 0.5 0 I 0.6 0.3 1.3 I

Aphelochaeta sp(p) Polychaeta 0 I 0 0.3 0.5 0 I 0.6 0.3 1.3 I

Armandia brevis Polychaeta 0 I 0 0.3 0.5 0 I 0.6 0.3 1.3 I

Caulleriella pacifica Polychaeta 0 3 0 1.0 1.5 0 3 1.7 1.0 3.9 3

Cossura candida Polychaeta I 1 I 1.0 1.0 I I 0.0 0.0 0.0 3

Cossura pygodactylata Polychaeta 6 2 2 3.3 4.0 2 6 2.3 1.3 5.2 10

Diplocirrus sp. Polychaeta I 0 I 0.7 0.5 0 I 0.6 0.3 1.3 2

Dorvillea longicomis Polychaeta 0 0 I 0.3 0.5 0 1 0.6 0.3 1.3 I

Euchone limnicola Polychaeta 0 0 6 2.0 3.0 0 6 3.5 2.0 7.8 6

Exogone lourei Polychaeta 2 0 I 1.0 1.0 0 2 1.0 0.6 2.3 3

Glycera americana Polychaeta 0 0 I 03 _ 0.5 0 1 OJ, "0.3 " 1.3 - I
".-

Leitoscoloplos pugettensis Polychaeta 6 I 4 3.7 3.5 I 6 2.5 1.5 5.7 11
Mediomaslu.~ amhiseta Polychaeta I 0 0 0.3 0.5 0 I 0.6 0.3 1.3 I

Mediomaslu.~ californiensis Polychaeta 7 3 6 5.3 5.0 3 7 2.1 1.2 4.7 16

Mediomastus SP(P) Polychaeta I I 0 0.7 0.5 0 I 0.6 0.3 1.3 2

Microspio pigmentata Polychaeta I I 0 0.7 0.5 0 I 0.6 0.3 1.3 2

Nephtys camuta Polycbaeta 1 0 0 0.3 0.5 0 I 0.6 0.3 1.3 I

Nereis procera Polychaeta 0 0 1 0.3 0.5 0 I 0.6 0.3 1.3 I

()d,mtosyllis phosphorea Polychaeta 4 2 1 2.3 2.5 1 4 1.5 0.9 3.4 7

Prinnospiu heterohranchia Polychaeta 12 5 6 7.7 8.5 5 12 3.8 2.2 8.5 23

Pscudopolydora pau~;branchiata Polychaeta 4 3 7 4.7 5.0 3 7 2.1 1.2 4.7 14

Sroldepis spp. indet. Polychaeta 1 0 2 1.0 1.0 0 2 1.0 0.6 2.3 3

Scaletoma tetraura Polychaeta 0 I I 0.7 0.5 0 I 0.6 0.3 1.3 2

Scoletoma zonata Polychaeta 7 5 6 6.0 6.0 5 7 1.0 0.6 2.3 18

Nemerlea Nemertea 2 0 0 0.7 \.0 0 2 \.2 0.7 2.6 2

Oligochaeta Oligochaeta 7 0 1 2.7 3.5 0 7 3.8 2.2 8.5 8

Total Individuals 86 56 54 65.3 70.0 54 86 17.9 10.3 40.3 196
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BEN'Il-lIC COMMUNITY ANALYSES: STATISTICAL ANALYSIS

STANIIM STATION mOR(; HATE LEG

9111122 P SWARTZ (NAVAL HASE (12) (ront.) 1675 121U3/96 47

Spcdes Tuxa # ufSp. Number per core Sunwlury Stattstlcs
rep I rep 2 r 3 mean median min max 51. Dev. S.E. 95o/oCL sum

Total Spl'c1e! 33 20 19 20 19.7 19.5 19 20 (J.G 0.3 1.3 59

Tutal era.t. Indlv. IS 24 5 14.7 14.S S 24 9.5 5.5 21.4 44

Total Cnt!it. Sp. 5 2 3 2 2.3 2.S 2 3 0.6 0.3 1.3 7

Ganunarid Indiv. 14 24 4 14.0 14.0 4 24 10.0 5.8 22.5 42

Ganunarid Sp. 3 I 3 I 1.7 2.0 I 3 1.2 0.7 2.6 5

Other Crustacean Indiv. I 0 I 0.7 0.5 0 1 0.6 0.3 1.3 2
Other Crustacean Sp. 2 I 0 I 0.7 O.S 0 I 0.6 0.3 1.3 2

Total Erhinodeml lndiv. 0 0 0 0.0 0.0 0 0 0.0 0.0 0.0 0
Total Erhinodeml Sp. 0 0 0 0 0.0 0.0 0 0 0.0 0.0 0.0 0
Total Mollusc Indiv. 7 2 I 3.3 4.0 I 7 3.2 1.9 7.2 10
Total Mollusc Sp. 3 I 2 I 1.3 1.5 1 2 0.6 0.3 1.3 4
Total Polychaete Indiv. 55 30 47 44.0 42.5 30 55 12.8 7.4 28.7 132
Total Polychaete Sp. 23 15 14 16 15.0 15.0 14 16 1.0 0.6 2.3 45

STANliM STATION lDORG DATE LEG

911039 CL 1676 12/03/96 47

Spedes Taxa # ofSp. Number per core Sununary Stattstics
rep 1 rep 2 rep 3 mean median min max SI. Dev. S.E. 9S%CL sum

I\fusculistll senhousei Bivalvia 0 I 0 0.3 O.S 0 I 0.6 0.3 1.3 I
Capitella capitata Polychaeta 11 I 21 11.0 11.0 I 21 10.0 5.8 22.5 33
Caullcriclla pacifica Polychaeta 4 0 0 1.3 2.0 0 4 2.3 1.3 5.2 4
Cossura candida Polychat,1a 2 0 0 0.7 1.0 0 2 1.2 0.7 2.6 2
Dorvillea longicomis Polychaeta 22 0 4 8.7 11.0 0 22 11.7 6.8 26.4 26
Exogone lourei Polychaeta I 0 I 0.7 0.5 0 I 0.6 0.3 1.3 2
Ncanthes acuminata Polychaeta 2 I 5 2.7 3.0 I 5 2.1 1.2 4.7 8

Syllidcs spp. juv. Polychaeta I 0 0 0.3 0.5 0 1 0.6 0.3 1.3 I

Nematoda Nematoda 5 0 0 1.7 2.5 0 5 2.9 1.7 6.5 5
Nemertea Nemertea I 0 0 0.3 0.5 0 1 0.6 0.3 1.3 1
Oligochaeta Oligochaeta 8 1 10 6.3 S.5 1 10 4.7 2.7 10.6 19
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BENTIflC COMMUNITY ANALYSES: STATISTICAL ANALYSIS

STANUM STATION IDORG .DATE LEG

·90039 CL (conL) 1676 12/03196 47

Species Tua #ofSp. 'Number per core Summary Statistics

rep 1 rep 2 rep 3 mean median min max 81. Dev. S.E. 95o/oCL sum

Total Individuals 57 ·4 41 34.0 30.5. 4. 57 27.2 '. 15.7 61.2 102

Total Species 11 10 4 5 6.3 7.0 4 10 3.2 1.9 7.2 19

Total Crnst. Indiv. 0 0 0 0.0 0.0 0 0 0.0 0.0 0.0 0

Tutal Crnst. Sp. 0 0 0 0 0.0 0.0 0 0 0.0 0.0 0.0 0

Gammarid Indiv. 0 0 0 0.0 0.0 0 0 0.0 0.0 0.0 0

Gammarid Sp. 0 0 0 0 0.0 0.0 0 0 0.0 0.0 0.0 0

Other Crustacean·lndiv. 0 0 0 0.0 0.0 0 0 0.0 0.0 0.0 0

Oth.:r Cru~llIcean Sp. 0 0 6 6 0.0 0.0 0 0 0.0 0.0 0.0 0

Tutai Echinudenn Indiv. 0 0 0 0.0 0.0 0 0 0.0 0.0 0.0 (I

Total Echinudenn Sp. 0 0 0 0 0.0 0.0 0 0 0.0 0.0 0.0 0

Total MoUIlS£ Indiv. 0 I 0 0.3 0.5 0 1 0.6 0.3 1.3 1

Total MoUusc Sp. 0 1 0 0.3 0.5 0 1 0.6 0.3 1.3 1

Total Polychaete Indiv. 43 2 31 25.3 22.5 2 43 21.1 12.2 47.4 76

Tutal Polychaete Sp•. 7 7 2 4 4.3 4.5 2 7 2.5 1.5 5.1 13

STANUM STATION IDORG DATE LEG

93179 NAVAL SHIPYARDS 03 (:11) 1677 12/03196 47

Species Tua #ofSp. Number Per core Smnmary Statistics

repl rep 2 rep 3 mean median min max St. Dev. S.E. 95%CL sum

Neotrypaea califOrniensis Decapoda 0 0 1 0.3 0.5 0 .1 0.6 0.3 1.3 1

Amphideutopus oculatus Gamrnaridea 1 1 0 0.7 0.5 0 1 0.6 0.3 U 2

Corophium acherusicum G-dIIIJTIaridea 0 2 0 0.7 1.0 0 2 1:2 0.7 2.6 2

Grandidierella japonica Gammaridea 15 14 11 13.3 13.0 11 15 2.1 1.2 4.1 40

Hippomedon sp. Gammaridea 0 0 1 0.3 0.5 0 1 0.6 0.3 1.3 1

RudiltlfIlboides stenopropodus Gammaridea 3 0 0 1.0 1.5 0 3 1.7 1.0 3.9 3

Synchelidium re'::tipalmum Gammaridea 6 3 0 3.0 3.0 0 6 3.0 1.7 6.g 9

Euphilomedes cardtarndonta OstracOda 0 2 0 0.7 1.0 0 2 1.2 0.7 2.6 2

Parasterope sp 0strac0d3 0 0 19 6.3 9.5 0 19 11.0 6.3 24.1 19

Py\..nogonida Pycnogonida 0 1 0 0.3 0.5 0 1 0.6 0.3 1.3 1
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BENTHlC COMMUNITY ANALYSES: STATISTICAL ANALYSIS

STANlJM STATION roORG DATE LEG

93179 NAVAL SHlPYARDS 03 (11) (cont.) 1677 12103196 47

Sp("des Tala #ofSp. NiJinbt'r per cort' Summary Statistics

I rep 2 rep 3 mean median min max SLl>cv. S.E. 95%CL sum

Theora tragilis Bivalvia 0 II 3 4.7 5.5 0 Ii 5.7 3.3 12.11 14

Bulla gouldiana Gastropoda I 0 0 0.3 0.5 0 I 0.6 0.3 1.3 I

Annandia hrevis Polychaeta 2 0 0 0.7 1.0 0 2 1.2 0.7 2.6 2

Brania hrevipharyngea Polychaeta I 0 0 0.3 0.5 0 1 0.6 0.3 1.3 I

Cirrilonnia moorei Polychaeta 1 0 0 0.3 0.5 0 1 0.6 0.3 1.3 I

Diplocirrus sp. Polychaeta 0 I 0 0.3 0.5 0 I 0.6 0.3 1.3 I

Dorvillea longicomis Polychaeta 0 2 0 0.7 1.0 0 2 1.2 0.7 2.6 2

Dorvillea spp. juv. Polychaeta 1 0 0 0.3 0.5 0 I 0.6 0.3 1.3 1

Euchonc limnicola Polychaeta 0 3 I 1.3 1.5 0 3 1.5 0.9 3.4 4

Exogonc lourei Polychaeta 4 5 2 3.7 3.5 2 5 1.5 0.9 3.4 Ii
Lcitoscoloplos pugettensis Polychaeta 5 0 0 1.7 2.5 0 5 2.9 1.7 6.5 5

Mcdiomastus SP(P) Polychaeta I 0 0 0.3 0.5 0 I 0.6 0.3 1.3 I

Nereididae spp. juv. Polychaeta I 0 4 1.7 2.0 0 4 2.1 1.2 4.7 5

Notomastus spp. juv. Polychaeta 1 2 0 \.0 \.0 0 2 1.0 0.6 2.3 3

Odontosyllis phosphorea Polychaeta I 0 0 0.3 0.5 0 I 0.6 0.3 1.3 I

Polydora comuta Polychaeta 2 0 0 0.7 1.0 0 2 1.2 0.7 2.6 2

Prionospio heterobranchia Polychaeta 6 3 2 3.7 4.0 2 6 2.1 1.2 4.7 II

Pseudopolydora paucibranchiata Polychaeta 57 68 12 45.7 40.0 12 68 29.7 17.1 66.8 137

Scoletoma zonata Polychaeta I I 6 2.7 3.5 I 6 2.9 1.7 6.5 8

Terehellides spp. juv. Polychaeta 2 1 0 1.0 1.0 0 2 1.0 0.6 2.3 3

Nemertea Nemertea 1 0 0 0.3 0.5 0 I 0.6 0.3 1.3 I

Oligochaeta Oligochaeta I 4 0 1.7 2.0 0 4 2.1 1.2 4.7 5

Total Individuals 114 124 62 100.0 93.0 62 124 33.3 19.2 74.9 300

Total Species 32 22 17 II 16.7 16.5 II 22 5.5 3.2 12.4 50

Total Crust. (ndlv. 25 23 32 26.7 27.5 23 32 4.7 2.7 10.6 80

Total Crust. Sp. 10 4 6 4 4.7 5.0 4 6 1.2 0.7 2.6 14

Gammarid Indiv. 25 20 12 19.0 18.5 12 25 6.6 3.8 14.8 57

Gammarid Sp. 6 4 4 2 3.3 3.0 2 4 1.2 0.7 2.6 10

(lthcr Crustacean Indiv. 0 3 20 7.7 10.0 0 20 10.8 6.2 24.3 23

(lther Crustacean Sp. 4 0 2 2 1.3 1.0 0 2 1.2 0.7 2.6 4

Total Echinodenn (ndlv. 0 0 0 0.0 0.0 0 0 0.0 0.0 0.0 0

Total Echinodenn Sp. 0 0 0 0 0.0 0.0 0 0 0.0 0.0 0.0 0

STANUM STATION IDORG DATE LEG
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BENTIflC COMMUNITY ANALYSES: STATISTICAL ANALYSIS

93179 NAVAl, SIIIPYARDS 03 (d)(cunt.) 1677 12/113196 47

Sp..ctl'S Taxa # ufSp. Number per CUrl" Summary Statistics

rep 1 r 2 repJ mean median min max St Dev. S.E. 95%CL sum

Tutal Mollusc Indiv. 1 11 3 5.0 6.0 I 11 5.3 3.1 11.9 15

Tutal Mollusc Sp. 2 1 1 1 1.0 1.0 1 I 0.0 0.0 0.0 3

Tutal Pulychaete Indiv. 86 86 27 66.J 56.5 27 86 34.1 19.7 76.6 199

Total Polychaete Sp. 18 15 9 6 10.0 10.5 6 15 4.6 2.6 10.3 30

STANUM ~TATION lDORG DATE LEG

90020 GDELAPPE 1678 12103196 47

SpeCies Tua #ofSp. Number per core Summary Statistics

rep 1 rep 2 repJ mean median min max St Dev. S.E. 950/oCL sum

Amphideutopus oculatus Gammaridea 1 3 4 2.7 2.5 1 4 1.5 0.9 3.4 8

Grandidierella japonica Gammaridea 3 0 2 1.7 1.5 0 3 1.5 0.9 3.4 5

Rudilemboides stenopropodus Gammaridea 7 J 4 4.7 5.0 3 7 2.1 1.2 4.7 14

Synchelidium rectipalmum Gammaridea 0 4 2 2.0 2.0 0 4 2.0 1.2 4.5 6

Parast=lpe sp Ostracoda 0 1 0 0.3 0.5 0 1 0.6 0.3 1.3 1

Leptochelia dubia Tanaidacea 1 0 5 2.0 2.5 0 5 2.6 1.5 6.0 6
l;eptognathia sp. . TanaidaCea i 1 0 0.7 0.5 0 1 0.6 0.3 1.3 2

Zeuxo Donnam Tanaidacea 0 0 1 0.3 0.5 0 1 0.6 0.3 1.3 1

Musculista senhousei Bivalvia 2 7 5 4.7 4.5 2 7 2.5 1.5 5.7 14

Theora fragilis Bivalvia . 4 7 6 5.7 5.5 4 7 1.5 0.9 3.4 17

Acteocina sp. Gastropoda 1 0 1 0.7 0.5 0 1 0.6 0.3 1.3 2

Armandia brevis Polychaeta 0 2 0 0.7 1.0 0 2 1.2 0.7 2.6 2

Brania hrevipharjngea Polychaeta 0 1 0 0.3 0.5 0 1 0.6 0.3 1.3 1

Capitella capitata Polychaeta I 0 0 0.3 0.5 0 1 0.6 0.3 1.3 I
•

Cossura candida Polychaeta 4 0 0 1.3 2.0 0 4 2.3 1.3 5.2 4

Cossura pygodactylata Polychaeta 6 2 4 4.0 4.0 2 6 2.0 1.2 4.5 12

Dorvillea longicomis Polychaeta 2 0 0 0.7 1.0 0 2 1.2 0.7 2.6 2

Euchone lirnnicola Poly",iIaeta 1 1 0 0.7 0.5 0 1 0.6 0.3 1.3 2

Eupol}mnia spp. juv. Polychaeta 0 2 0 0.7 1.0 0 2 1.2 0.7 2.6 2

Exogone lourei Polychaeta 8 23 10 13.7 15.5 8 23 8.1 4.7 18.3 41

Glycera spp. juv. Polychaeta 1 0 0 0.3 0.5 0 1 0.6 0.3 1.3 1

Leitoscoloplos pugetlensis Polychaeta 24 14 15 17.7 19.0 14 24 5.5 3.2 12.4 53
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BENTIIIC COMMUNITY ANALYSES: STATISllCAL ANALYSIS

sTANtJM STATION IDOR{; DATE LEG

90020 G DE LAPPE (cont.) 1678 12/03/96 47

Species Taxa lIorSp. Number per core Summary Statistics

rep I rep 2 rep 3 mean median min max Sl Dev. S.E. 95o/oCL sum

Mediomaortus amhiseta Polychaeta I 0 0 0.3 0.5 0 I 0.6 0.3 1.3 I

Medioma.,tus calilomiensis Polychaeta I 2 I 1.3 1.5 I 2 0.6 0.3 1.3 4

Mediomastus sp(P) Polychaeta 3 9 6 6.0 6.0 3 9 3.0 1.7 6.8 18

Ncphtys comuta Polychaeta I 0 0 0.3 0.5 0 I 0.6 0.3 1.3 1

Odontosyllis phosphorea Polychaeta I 0 0 0.3 0.5 0 I 0.6 0.3 1.3 I

Prionospio heterobranchia Polychaeta 10 19 24 17.7 17.0 10 24 7.1 4.1 16.0 53

Pseudopolydora paucibranchiata Polychaeta 9 20 20 16.3 14.5 9 20 6.4 3.7 14.3 49

Scolelepis spp. indet. Polychaeta 0 0 I 0.3 0.5 0 I 0.6 0.3 1.3 I

Scoletoma ere..,1.a Polychaeta 0 0 I 0.3 0.5 0 I 0.6 0.3 1.3 I

Scoletoma zonata Polychacta 10 17 5 10.7 11.0 5 17 6.0 3.5 13.6 32

Sphaerosyllis calilomiensis Polychaeta 3 0 1 1.3 1.5 0 3 1.5 0.9 3.4 4

Nematoda Nematoda 2 2 6 3.3 4.0 2 6 2.3 1.3 5.2 10

Ncmertca Nemertea 0 0 I 0.3 0.5 0 I 0.6 0.3 1.3 I
Oligochada Oligochaeta I 6 I 2.7 3.5 I 6 2.9 1.7 6.5 8

Total Individuals 109 146 126 127.0 127.5 109 146 18.5 10.7 41.7 381

Total Sp.-cies 36 27 21 23 23.7 24.0 21 27 3.1 1.8 6.9 71

Total Crust. Indlv. 13 12 18 14.3 15.0 12 :8 3.2 1.9 7.2 43

Total Crust. sp. 8 5 5 6 5.3 5.5 5 6 0.6 0.3 1.3 16

Gammarid Indiv. II 10 12 11.0 11.0 10 12 1.0 0.6 2.3 33

Garnmarid Sp. 4 3 3 4 3.3 3.5 3 4 0.6 0.3 1.3 10

Other Crustacean Indiv. 2 2 6 3.3 4.0 2 6 2.3 1.3 5.2 10

Other Crustacean Sp. 4 2 2 2 2.0 2.0 2 2 0.0 0.0 0.0 6

Total Echinodenn Indlv. 0 0 0 0.0 0.0 0 0 0.0 0.0 0.0 0

Total Echinodenn Sp. 0 0 0 0 0.0 0.0 0 0 0.0 0.0 0.0 0

Total Mollusc Indlv. 7 14 12 11.0 10.5 7 14 3.6 2.1 8.1 33

Total Mollusc Sp. 3 3 2 3 2.7 2.5 2 3 0.6 0.3 1.3 8

Total Polychaete Indlv. 86 112 88 95.3 99.0 86 112 14.5 8.4 32.6 286

Total Polychaete Sp. 22 17 12 II 13.3 14.0 11 17 3.2 1.9 7.2 40
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BENTIllC COMMUNITY ANALYSES: STATISTICAL ANALYSIS

!
i

~TANtJM STATION mORe; ;DATE LEG

931711 NAVAL SJIIPYARDS 02 (11) 1679 12/03/96 47

Spedrll Taxa i#ufSp. Number per cure . Swnmary Statistics

rep 1 rep 2 rep 3 mean median min max St. Dev. S.E. 950/oCI.- sum

Ncotl)l'aca californiensis I)ccapoda' 3 0 '0 1.0 1.5 0 3 1.7 1.0 3.9 3

<'irandidierella japonica Oammaridea 17 19 9 15.0 14.0 9 19 5.3 3.1 11.9 45

Rudilemhoides stenopropodus Gammaridea 2 0 0 0.7 1.0 0 2 1.2 0.7 2.6 2

Colanthura squamosissima Isopoda 0 0 5 1.7 2.5 0 5 2.9 1.7 6.5 5

Pam<:eJ'ceis SL'tJlpta (sopoda 0 0 I 0.3 0.5 0 I 0.6 0.3 1.3 I

Uromurma ubiquita (sopoda 0 0 I 0.3 0.5 0 I 0.6 0.3 1.3 I
Euphilomedes carcharodonta Ostracoda I 0 0 0.3 0.5 0 I 0.6 0.3 1.3 I

Parasterope sp Ostracoda 0 2 7 3.0 3.5 0 7 3.6 2.1 8.1 9

Zeuxo paranormani Tanaidacea 2 I 31 11.3 16.0 I 31 17.0 9.8 38.3 34

Bivalve Bivalvia I 5 0 2.0 2.5 0 5 2.6 1.5 6.0 6

Musculista senhousei Bivalvia 0 I I 0.7 0.5 0 1 0.6 0.3 1.3 2

Theora fragilis Bivalvia 0 0 3 1.0 1.5 0 3 1.7 1.0 3.9 3

Acteocina sp. Gastropoda 0 2 1 1.0 ~ 1.0 0 2 1.0 0.6 2.3 3

A.rrnandia brevis Polychaeta 1 4 8 4.3 4.5 1 8 3.5 2.0 7.9 13

Brania brevipharyngea Polychaeta 5 0 0 1.7 2.5 0 5 2.9 1.7 6.5 5

Capitella capitata Polychaeta 3 0 0 1.0 1.5 0 3 1.7 1.0 3.9 3

Caulleriella pacifica Polychaeta 5 28 60 31.0 32.5 5 60 27.6 15.9 62.2 93

Cossura pygodactylata Polychaeta 2 0 2 13 1.0 0 2 1.2 0.7 2.6 4
Dipolydora SOl,;a1is

-

Polycltaeta I 0 0 0.3 0.5 0 I 0.6 0.3 1.3 I

Dorvillea longicomis Polychaeta 14 0 0 4.7 7.0 0 14 IU 4.7 18.2 14

Drilonereis tonga Polychaeta I 0 0 0.3 0.5 0 I 0.6 0.3 1.3 I

Eteone lighti Polychaeta 3 0 0 1.0 1.5 0 3 1.7 1.0 3.9 3

Exogone lourei Polychaeta 9 II 48 22.7 28.5 9 48 22.0 12.7 49.4 68

Fahricinuda lirnnicola Polychaeta I 0 13 4.7 6.5 0 13 7.2 4.2 16.3 14

GIYCL'fa spp. juv. Polychaeta 1 0 0 0.3 0.5 0 1 0.6 0.3 1.3 I

Leitoscoloplos pugettensi~ Polychaeta '4 1 1 2.0 2.5 I 4 1.7 1.0 3.9 6

Lumhrineridae spp. juv. Polychaeta 2 0 0 0.7 1.0 0 2 1.2 0.7 2.6 2

Mediomastus ambiseta Polychaeta 0 0 1 0.3 0.5 0 I 0.6 0.3 1.3 I
Mediomastus sp(p) Polychaeta 1 6 3 3.3 3.5 1 6 2.5 1.5' 5.7 10
Neantrn:s acuminata Polychaeta 6 12 11 9.7 9.0 6 12 3.2 1.9 7.2 29
Odontosyllis phosphorea Polychaeta 1 0 0 0.3 0.5 0 1 0.6 0.3 1.3 1

PolyOOra cornuta Polychaeta 7 5 22 11.3 13.5 5 22 9.3 5.4 20.9 34

Prionospio heterobranchia Polychaeta 8 7 14 9.7 10.5 7 14 3.8 2.2 8.5 29
PscudopolyOOra paucibranchiata Polychaeta 97 44 108 83.0 76.0 44 108 34.2 19.8 77.0 249
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BENTIIIC COMMl JNITY ANALYSES: STATlSllCAL ANALYSIS

STANIIM STATION mORe; JI>ATR LRG
I

9317H NAVAL SIIIPYARI>S 02 (xl) (cunt.) 1679 12/03196 47
!

Spt·t·les Talll ~ ofSp. Number prr core Summary Statistics

! rep I rep 2 rep 3 mean median min max St. J)ev. S.E. 95%CL sum

Scoletoma lctraura I'olycha...... 0 1 3 1.3 J.5 0 3 J.5 0.9 3.4 4

Scoletoma zonata I'olychaeta 5 4 I 3.3 3.0 I 5 2.1 1.2 4.7 10

Strehlosoma sp. B Polychaeta 0 0 I 0.3 0.5 0 I 0.6 0.3 1.3 1

Nemcrtea Nemertea 0 0 I 0.3 0.5 0 1 0.6 0.3 1.3 I
Oligochaeta OIigochaeta I 0 6 2.3 3.0 0 6 3.2 1.9 7.2 7

Total Individuals 204 153 362 239.7 257.5 153 362 109.0 62.9 245.2 719

Total Species t 39 28 17 26 23.7 22.5 17 28 5.9 3.4 13.2 71

Total Cru..t. Indiv. 25 22 54 33.7 38.0 22 54 17.7 10.2 39.8 101

Total Crost. Sp. 9 5 3 6 4.7 4.5 3 6 J.5 0.9 3.4 14

C;ammarid Indiv. 19 19 9 15.7 14.0 9 19 5.8 3.3 13.0 47

Gammarid Sp. 2 2 I I I.3 J.5 I 2 0.6 0.3 1.3 4

Other Crustacean Indiv. 6 3 45 18.0 24.0 3 45 23.4 13.5 52.7 54

Other Crustacean Sp. 7 3 2 5 3.3 3.5 2 5 J.5 0.9 3.4 10

Total ":chinodrml Indiv. 0 0 0 0.0 0.0 0 0 0.0 0.0 0.0 0

Total ":Chinodeml Sp. 0 0 0 0 0.0 0.0 0 0 0.0 0.0 0.0 0

Total MoUusc Indiv. I 8 5 4.7 4.5 I 8 3.5 2.0 7.9 14

Total Mollusc Sp. 4 I 3 3 2.3 2.0 I 3 1.2 0.7 2J, 7

Total Polychaete Indiv. 177 123 296 198.7 209.5 123 296 88.5 51.1 199.2 596

Total Polychaete Sp. 24 21 II 15 15.7 16.0 11 21 5.0 2.9 11.3 47

STANIJM STATION IDORG : nATE LEG

9UU13 37 SWARTZ (MARINA) 1680 .12/03/96 47

Specks TlIla ' # of 81" Number per core 8unmIBry Statistics

rep 1 rep 2 rep 3 mean median min max Sl Dev. S.E. 950/oCL sum
Campylaspis sp. Cumacea I 1 0 0.7 0.5 0 I 0.6 0.3 I.3 2
Lcptostylis sp. Cumacea 6 0 I 2.3 3.0 0 6 3.2 1.9 7.2 7
Ncotrypaea calilomicn.is Decapoda 0 0 0 0.0 0.0 0 0 0.0 0.0 0.0 0
Acuminodeutopus {x''1Ilatus Gammaridea 19 26 15 20.0 20.5 15 26 5.6 3.2 12.5 60
Rudilemboides stenopropodus Ganunaridea 55 30 24 36.3 39.5 24 55 16.4 9.5 37.0 109
Synchelidium redipalmum Ganunaridea 3 I 0 I.3 J.5 0 3 J.5 0.9 3.4 4
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13ENTIIIC COMMUNITY ANALYSES: STATISTICAL ANALYSIS

l>....ANUM l>"fATION IOORG DATE LEG

9{JOIJ 37 SWARTZ (MARINA){cont.) 16lW 121U3196 47

Sprries Tau -# orsp' Number per co", Summary Statistic;

rep I rcp2 rep 3 mean median min -max Stl>cv. S.E. 950/oCI- sum

Euphilomedcs can:harodonta ()strdCOda 14 7 10 10.3 10.5 7 14 3.5 - 2.0 7.9 31

Para\10:r0pe sp (l!:tracoda 3 7 4 4.7 5.0 3 7 2.1 1.2 4.7 14

I~ochelia dubia Tanaidacea 5 8 2 5.0 5.0 2 8 3.0 1.7 6.8 15

Bivalve Bivalvia 0 0 0 0.0 0.0 0 0 0.0 0.0 0.0 0

Macomasp. Bivalvia I 0 3 1.3 1.5 0 3 1.5 0.9 3.4 4

Musculista senhousei Bivalvia 3 0 I 1.3 1.5 0 3 1.5 0.9 3.4 4

Theora lragilis Bivalvia 2 7 2 3.7 4.5 2 7 2.9 1.7 6.5 II

Acteocina sp. - Gastropoda 0 8 1 3.0 4.0 0 8 4.4 2.5 9.8 9

Cossurd pygodactylala Polychaeta 0 0 2 0.7 1.0 0 2 1.2 0.7 2.6 2

DipIOl.--irrus sp. Polychaeta 0 0 I 0.3 0.5 0 I 0.6. 0.3 1.3 I

Eteone lighti Polychaeta 0 3 0 1.0 1.5 0 3 1.7 1.0 3.9 3

Euchone linmicola Polychaeta I 1 0 0.7 0.5 0 I 0.6 0.3 1.3 2

Exogone lourei Polychaeta 2 5 0 2.3 2.5 0 5 2.5 1.5 5.7 7

Leitoseoloplos pugeu.:nsis Polychaeta 2 I 0 1.0 1.0 0 2 1.0 0.6 2.3 3

Lumbrineridae spp. juv. Polychaeta 0 1 0 0.3 0.5 0 1 0.6 0.3 1.3 I

Mediomastus califomien.~is Polychaeta 3 7 0 3.3 3.5 0 7 3.5 2.0 7.9 10

Mediomastus SP(P) Polychaeta 0 5 0 1.7 2.5 0 5 2.9 1.7 6.5 5

-Ncrei~ procen Polychaeta i Ii 0 0.3 0.5 0 1 -0.6 0.3 1.3 I

Odonto"yllis phosphorea Polychaeta 0 0 I 0.3 0.5 0 I 0.6 0.3 1.3 I

Pista spp. juv. Polychaeta I 0 0 0.3 0.5 0 I 0.6 0.3 1.3 I

Prionospio heterohranehia Polychaeta 7 26 6 13.0 16.0 6 26 11.3 6.5 25.4 39

Pseudopolydora paucibranehiata Polychaeta 3 4 3 3.3 3.5 3 4 0.6 0.3 1.3 10

Rhynchospio glutaea Polychaeta 0 1 0 0.3 0.5 0 1 0.6 0.3 1.3 I
Scoletorna tetraura - Polychaeta I 6 6 4.3 3.5 I 6 2.9 1.7 6.5 13

Scoletoma zonata Polychaeta I 9 7 5.7 5.0 1 9 4.2 2.4 9.4 17

Edward~ia sp. Anthozoa 2 7 3 4.0 4.5 2 7 2.6 1.5 6.0 12

Nemcrtea Nemcrtea
oj

2 3 0 1.7 1.5 0 3 1.5 0.9 3.4 5

Platyhelminthes Platyhelminthes 0 1 0 0.3 0.5 0 I 0.6 0.3 1.3 1

Total Individuals 138 175 92 135.0 133.5 92 175 41.6 24.0 93.6 405

Total Spedes 34 23 24 18 21.7 21.0 18 24 3.2 1.9 7.2 65

Total Crust. Indiv. 106 80 56 80.7 81.0 56 106 25.0 14.4 56.3 242

Total ernst. sp. 9 8 7 6 7.0 7.0 6 8 1.0 0.6 2.3 21

Gammarid Indiv. 77 57 39 57.7 58.0 39 77 19.0 11.0 42.8 173
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BENTHIC COMMUNITY ANALYSES: STATISTICAL ANALYSIS

STANlJ!\f STATION IDORG DATE LEG

90013 37 SWARTZ (MARINA)(cont.) 1680 12/03/96 47

Species Taxa # ofSp. Nwnber per core Summary Statistics
rep I rep 2 rep 3 mean median min max St Dev. S.E. 950/oCL sum

(iammarid Sp. 3 3 3 2 2.7 2.5 2 3 0.6 0.3 U 8
()(h~r Crusta~~an Indiv. 29 23 17 23.0 23.0 17 29 6.0 3.5 l3.5 69
Other Crusta~ean Sp. 6 5 4 4 4.3 4.5 4 5 0.6 0.3 U 13

Tutal F...-hi.l1udeml l.I1div. 0 0 0 0.0 0.0 0 0 0.0 0.0 0.0 0
Total !':"hinudeml Sp. 0 0 0 0 0.0 0.0 0 0 0.0 0.0 0.0 0
T"ta1 MolIlL'" Indiv. 6 15 7 9.3 10.5 6 15 4.9 2.K 11.1 2K
Total Mollos" Sp. 5 3 2 4 3.0 3.0 2 4 1.0 0.6 2.3 9
Total Polychaete Indiv. 22 69 26 39.0 45.5 22 69 26.1 15.0 58.6 117
Tutal Polychaete Sp. 17 10 12 7 9.7 9.5 7 12 2.5 1.5 5.7 29
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Corrected P450 Response
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CORRECTED P450 RESPONSE (uglg)

STANUM STATION IDORG DATE LEG BaP EQ TTL PAil

93122 SOln'H SHORE· CORONADO Dm (xl) 725 4m93 16 21.3 2597.84

93131 CORONADOCAYSTI (xl) 734 4/6/93 16 5.3 275.81

93138 SHELTER ISLAND E3(x2) 741 4/6/93 16 23.5 1373.57

93141 COMMERCIAL BASIN F3 (xl) 744 4n193 16 47.9 3007.19

93147 (iI.ORIE·!TA BAY IJ3 (xl) 757 4/20/93 17 25.3 1069.01<

93164 SHELTER ISLAND EI (xl) 777 5/4/93 II< 9.2 532.27

93166 NAVY ESTUARY G2 (xl) 779 5/4/93 IK 23.5 509.90

93177 NAVAL SHIPYARDS 01 (xl) 795 5/26/93 19 103.0 36186.44

93178 NAVAL SHiPYARDS 02 (xl) 796 5/26/93 19 100.0 19548.62

93179 NAVAL SHiPYARDS 03 (xl) 797 5/26/93 19 74.2 23044.00
93181 NAVAL SHIPYARDS 06 (xl) 799 5/26/93 19 64.3 12596.40
93184 NAVAL SHIPYARDS 011 (xl) 802 5/26/93 19 44.9 32112.70
93188 CARRIER BASE VI (x2) 806 5/26/93 19 37.0 3184.60
93195 GLORIETTABAYUI (x2) 823 6/16/93 20 18.7 1202.46
93203 CORONADO CAYS T2 (xl) 844 7120/93 21 9.6 721.65
93203 CORONADO CAYS 1'2 (x2) 845 7/20/93 21 8.3 432.40
93206 DOWNTOWN PIERS KI (xiI) 848 7120193 21 90.4 48411.17
93112 MISSION BAY A8 (xl)-REP 2 857 7121/93 21 10.0 136.97
93210 NAVAL BASE/SHIPYARDS 04 (xl) 863 8/4/93 22 74.6 16984.57
93211 NAVAL BASE/SHIPYARDS 04 (x2) 864 8/4/93 22 97.5 33571.20
93213 NAVAL BASE/SHIPYARDS 07 (x4) K67 8/4/93 22 75.8 11073.93
90022 P SWARTZ (NAVAL BASE 012) 868 8/4/93 22 67.1 49754.54
93217 SUB BASE C2 (x3) 873 8/4/93 22 112.0 31704.30
93219 SWEETWATER CII. JJI (xl)-REI' 2 876 8/18/93 22 10.4 468.20
93223 NAVAL BASEISHIPYARD 010 (x2) 8KK 8/17/93 23 82.9 24663.44
93225 NAVAL BASE/SHIPYARD 013 (xl) 891 8/17/93 23 88.3 36524.24
9322K SEVENTH ST CHANNEL QI (x6) K95 8/17/93 23 IIO.K 14226.2R
93229 MARINE TERMINAL R3 (xl) K97 R/17/93 23 78.7 66122.K7
93230 MARINE TERMINAL R3 (KJ) R98 8/17/93 23 71.2 12060.20
93232 CARRIER BASE V2 (Xl) IDOl 8/18/93 23 56.6 6023.47
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STATE WATER RESOURCES CONTROL BOARD
P.O. BOX 100, Sacramento, CA 95812-0100

Office of Legislative and Public Affairs: (916) 657-1247
Water Quality Information: (916) 657-0687

Clean Water Programs Information: (916) 227·4400
Water Rights Information: (916) 657-2170

CALIFORNIA REGIONAL WATER QUALITY CONTROL BOARDS

10198

LAHONTAN REGION (6)
2501 South Lake Tahoe Blvd.
South Lake Tahoe, CA 96150
(916) 542-5400

VICTORVILLE BRANCH OFFICE
15428 Civic Drive, Ste. 100
Victorville, CA 92392-2383
(760) 241-6583

COLORADO RIVER BASIN REGION (7)
73-720 Fred Waring Dr., Ste. 100
Palm Desert, CA 92260
(760) 346-7491

SANTA ANA REGION (8)
California Tower
3737 Main Street, Ste. 500
Riverside, CA 92501-3339
(909) 782·4130

SAN DIEGO REGION (9)
9771 Clairemont Mesa Blvd., Ste. A
San Diego, CA 92124
(619) 467-2952

STATE OF CALIFORNIA
P~te Wilson, Governor

CALIFORNIA ENVIRONMENTAL
PROTECTION AGENCY
Peter M. Rooney, Secretary

STATE WATER RESOURCES
CONTROL BOARD
John Caffrey, Chairman
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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

CENTRAL VALLEY REGION (5)
3443 Routier Road, Suite A
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, Suite 100
Redding, CA 96002
(916) 224·4845

NORTH COAST REGION (1)
5550 Skylane Blvd., Ste. A
Santa Rosa, CA 95403
(707) 576-2220

SAN FRANCISCO BAY REGION (2)
1515 Clay Street, Ste. 1400
Oakland, CA 94612
(510) 622-2300
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