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From:
To:
Date:
Subject:

Pete Michael
Keri Cole
4/27/01 10:18AM
Ae: Switzer Creek

Keri,
Yes, David is correct. The Year 1 and Year 2 sampling (FY 1992-93 and 1993-94) was supplemented by
the third-year follow-up sampling when additional funds became available. In 1996, full triad sampling
took place at Fish and Game's (Rusty's 1996 green cover Bay Protection report) "moderate priority"
stations which had not previously been sampled for the full triad. Because the State Board "toxic hot spot"
definitions called for repeat toxicity and chemistry hits or mUltiple degraded benthic communities with
elevated chemistry, SWitzer:'Greek,;did,not;;become,a,toXiQ,hpJ§pQL,yn,tiJtD~t"ird,ye~r~arTIpljng. ':f;he,c!ata
ar,~~,Il;];:tb.£l~t?_I;b~.Q:i~_~M1,9.98Faddendun:Ffinal reportAron:l;;F:ish,and"Game:' -"", ", ,,' 'h' ,'""

If you would like to seed the RB agenda folder info, go to PROGRAMS, BAY PROTECTION on our
website. Or talk to me.
Pete

»> Keri Cole 04/27/01 09:17AM »>
Good morning Pete
I dropped by a couple times on Wednesday and this morning to talk to you about Switzer Creek, but
you've been bUSy on the phone.

I have some questions re: Switzer Creek in relation to the BPTCP and the 303d list of Impaired waters.
We will most likely recommend adding Switzer Creek to the 303d list, based on some data that was
gathered after the listing process last time which indicated degraded benthic communities. Do you know
where I should look to get that data? David Barker indicated that it was subsequent to the 1996 BPTCP
data and thus why it was not added to the 303d list in 1998. Can you help me out with this?

We are meeting with David Merk from the Port this morning to talk about site assessment and cleanup
work in the Bay at both B Street Pier (currently listed) and Switzer Creek (not listed). Since the Shipyards
and Navy will be doing similar work this year, it seems logical to get the Port going at the same time (to get
comparable info, procedures, etc.).

Our meeting is at 10:30am this morning. Do you have a few minutes before then to talk with me? If not, I
can catch you this afternoon.

Thanks.
Keri

cc: David Barker; Tom Alo



To:

From:

Re:

Art Coe, David Barker, Bruce Posthumus

Pete Michael /"....-

New Bay Protection Data for San Diego Bay

June 3, 1998

. The report cited below is an addendum to the FY 1992-93 sampling project in the San
Diego Bay. Additional sampling occurred at eight moderate-priority stations in
December 1996. The eight stations had not previously been sampled for the entire triad
consisting of toxicity, benthic community analysis, and chemistry.

In the addendum report only one station located at the mouth of the culvert at the north
end of the Tenth Avenue Marine Terminal (Switzer Creek) was rated as high priority by
Fish and Game. It remains to be seen whether additional toxic hot spots should be
recommended. The toxic hot spot definitions are complex and the data has not yet been
analyzed in detail.

The new data may have implications for the 303(d) list.

Chemistry, Toxicity, and Benthic Community Conditions in Sediments of the
San Diego Bay Region; Addendum Report. May 1998
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INTERNAL DRAFT -- DO NOT CITE

(From Table 5. Station Prioritization)

STATION >4ERM ERMQ PELQ. . CONfMENTS PRIORITY
OR

>5.9PEL
90039 Switzer Chlordane 2.142 3.785 Elevated High
Creek, Tenth Lindane chemistry,
Avenue Marine PARs toxicity, degraded
Terminal benthic

community (but
elevated H2S and
TOC)

93 178 Just north PCBs 1.372 1.875 Elevated Moderate
of Bridge chemistry,

toxicity,
transitional
benthic
community

90022 Graving PAHs 0.855 1.398 Elevated Moderate
dock, Naval chemistry,
Station -- toxicity,

transitional
benthic
community

90020 Just south PCBs 1.840 2.463 Elevated Moderate
of Bridge chemistry,

degraded benthic

community
93179 Just south PCBs 1.545 2.227 Elevated Moderate
of Bridge PARs chemistry,

transitional
COrrimunity

90007 Between Low chemistry, Low
Piers 3 and 4, degraded
Naval Station community
90008 Pier 6, Low chemistry, Low
Naval Station degraded

community
90013 Silver Low chemistry No action
Strand



'--

90008

Central San Diego Bay

, ,

, Figure 4, San Diego Bay region priority ranking for Addendum Report stations.
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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 al., 1996). This
and,·the original ~tudy,.w~reconductedas part ofthe Bay Protection and Toxic Cleanup Program,
a legislatively mandated program designed to aSSeSS the degree of i;hemicalpollution 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
. bHhe 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. D~termine relationships between toxicants and measures of effects in the San Diego
Bay Region.

The research i~volved chemical analysis of sediments, benthic community analysis and toxicity
testing of sediments and pore water. Chemical analyses and bioassays were performed usin~
aliquots of homogenized sediment samples collected synoptically at each station. Analysis of the
benthic cOmplunity 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 includep San Diego Bay, Mission Bay, the San Diego River E~tuary 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 al., 1995) and the Threshold Effects
Level (TEL)/Pr()1:l~ble Effects Level (PEL) guidelines used by the state of Florida (MacDonald,
1994). Copper, mercury, zinc, total chlordane, total PCBs and the PARs most often were found
to exceed critical ERM or PEL values and were considered the major che.:micals qr cheIIlical
groups of con~ernin the San Diego Bay Region. Chemical summary quotie!1ts were used to
develop ch,ymicai .indices for addressing th~pollution of sediments wi~h;multiple chemicals. An
ERMQ>0.85 ora PpL Q>1.29 was indica~~ve ofstations where multiple chemicals were
significantly elevated using a 90th percentile threshold. Stations with-any chemical concentration
>4 times its respective :E:RM or >5.9 times its respective PEL were considered to exhibit elevated
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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-evidenceapproach. 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 flg/g BaPEq. also were found to have degraded benthic communities.

The statistical significance of toxicity test results was determined using two approaches: the
reference env~lope approach and laboratory control comparison approach used by the United

States Envirolun~ntal Protection Agency- Enyironmental Monitoring and Assessment Program
and NOAA- Nitioriil 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 ~tatio'ns.'

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 defmition of toxicity, 56% of the total area sampled was toxic to Rhepoxynius.
For the Strongylocentrotus larval develop1l1ent test, percent of total area toxic was 29%, 54%,
and 72% respecti~ely for 25%, 50%, and undiluted porewater concentrations. Samples
representing 14%,27%, or 36% ofthe study area were toxic to both Strongylocentrotus in pore
water (25%,50%, or undihlted, 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 tblerant of pollutants until a threshold is exceeded. Comparisons to
established sediment' quality guideline thresholds demonstrate an increased incidence of toxicity
for San'Diego Bay Region'samples with chemical concentrations 'exceeding the ERM or PEL
values. It'is furthersusp'eded that toxicity in l.Itban bays is caused by exposure to complex
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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.
Thosemeetihg alL criteria Were given the highest priority for further action. A ranking scheme
was developed to evaluate stations of lower priority.

Seven stations (representing four sites) were given a high priority ranking, 43 stations were given
a mQderatepriority ranking, and 57 stations W{lre given a low priority ranking. The sev,en
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 ofthe, 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.

'~,9:'~it0~B~~,qHhtp~~agoOh\950~6),whic.h~~lsvisitedd,~:mg~,study of southern California

.~~;~~;~~;;~~~;~;;~~.1~~i;i.l~~!c·!i~1~§._!tff~~~~
!j;~:~i~~i~~~~,g§1i~@g~'~M]ale pOSSIbIlIty eXIsted at thIS sIte that pollutants were present that were not
i'ncluded,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 Resuits
90007.0 25 Swartz (Naval Base 0 10) 1673 Single toxicity, elevated chern, previous·

degradedbenthics
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,

moderate chern
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 G pe Lappe 1678 Eleva,ted ch~rn, marginal toxicit¥, bent~i~s not,

analyzed
93178.0 Naval Shipyards 02 1679 Elevated chern, marginal toxicity, berithics 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 oJ this toxic response, ATIE w~s qesign~d 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-4S0 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 modified slightly and are described in the following section. Methods for TIE analysis also.
are described in the following section.

TO,xicity Testing

Toxicity testing for this study utilized slightly different protocpls than were used for the previous
Sall Diego Bay study. Solid phase testing used.the estuarine amphipod Eohaustorius estu(Jrius
due to concerns that Rhepoxynius might be sensitiye to,fine grained sediments at
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Figure 1. San Diego Bay Region Study Area and Sampling Sites.
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someofthestati0nS:inv~~iigate;d. 'Fest protocols 'fbr the two speci~s are'nearly'identidll with

~;j,iitf~i;~li~~t;~~:;Eii:~i~~%~i~~!~~!:~f£~:;of
nileva~~J~,i~~ssiy:Jotth~~:::sped~s (Ap.d~rsonet ai, 1997). The 'duqedifstudy, uti.,1iZeci' the sediment
wat~r iht;~r.face expdslir~:as 4escnHed below. Y

,. '

'. '

,sgtNLpW~~¢~~~cliV1ent sample toxicity was assessedu~tn~tl\e 19:d~Ya~phip$~ survivallb)(icity
tesipro!bcols outlined inpPA 1994. All EQhaustorltis.~st4ariu~'W~ie·qb~~ih6dfrom.,,',:''';; ",.
Nbrlhwestem Aquatic Sciences in Yaquina,Bay, Oregon.'AnlPt~,l.5 ~efes,bp<U,'~red intqgroups of
apptoxlmately 100 and placed in polyethyle~e boxescontainjhg'Yaqlli~a~ay¢6Uecti6h'site

le4rinent,)hen sl¥pped on ice via overnight cour}er"llpon'awva~atGraii.iteC~~Y91J., the
&ohau;~torius were acclimated to 20%0 (T=15°0). Ohce a~c:liInated"th~ aniInal~'w'en~ held for
~n :*&fitional 48-hours prior to addition to the test coritain~t.s~" ",' .
1: !: -:: ,. .,' " - .".

T~kcontainerswere one liter glass beakers or jars contaihing4~crn':O~;§~dinwnt and filled to the
700"IIl}line with control seawater adjusted to the apptopriate,"s'aliriit:y ~s'i:Q.gspring water or
dj~~i1l~~\vellwater. Test sediments 'Yere not sieved for in~,ig~l1~)us.Orgai1ism$pFior tp testing
althoqgh at the conclusion of the: te~t;the presence of anypred~~ors'Yasrio~e4a'n,dreforded on
the dat(:l sheet. Test sediment ~ng overlying water were a,llg;wed't'0:ecllJilibr~tt:f9J:"24ii):lOurs, after
wh~5P 20 amphipods were pl~5~q,;in each beaker alon~'Yith'c'op.trolseawater-to~Pte,st
containers to the one-liter line; 'Test chambers were aereted'gently and,jlluminated.continuously
at ambient labor~tory lightJ¢Vt:ls. " '

• . ~' ". 1'" ,'.'_.' , ' . -',' . .

Fiv,~ 1flboratb,~;~p1i~'~~~s,'Bf..,~~Qh.samp.le wereJested for ten days. A n~gative sediment co~trol
cpil~~s;ting::dffivel~9:repUt(:lt~~qf¥~q~iWlBay home sediInent for Eohaustorius was included
Wit~"b911seqiffient ~~s~:;!:t\ft~f~eniiays,:Jl1es~dimentswere sieved through a O.S.:ffim Nitex
screenJ~t~¢a.\retthe te~'t 3;Iliip,_[f~~lii)d;:~lj:enumber of sllrvivors was recorded for each replicate.

.l - ..' ,. :--;:/t: '- ....<.....' '~".., ":-'-":1:":. "-. :;.;/}>;" '" .;,. >". '::':;'.:'!!

Posltive'cbntro} r~fe~~~9~~~:sis were' COri4~cted concurrently with each sediment test using
cadn1~\lffiFh1,Qri~¢"asa .J:~.fel·~~(;eto~icant. For these tests, amphipod survival was recorded in
tl1i~er~p~X9atesp~:lo,~{c:~4mlurticonc:~ntrationsafter a 96-hour water-only exposure. A neg(:ltive
'seawat~tcohtrorcortsistiritot6n~ riiicron-ftlteredGranite Canyon seawater, diliited to the
apBropria~~',:~~lipltY;JirCl~"~6#ip~K~4t~flV:.¢'a~llm concentrations. .

..';.:' ;-.

AIhphipbd sUrVival'fot'~ach replic~te was calculated as:

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

6



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 seqiment 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 followsthe 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;1t ambi~nt seaw<:lter temp~rature,and salinity until testing. Adult sea urchins were held in
comptet~ <iarkne.~s to preserve gonadal condition. Onlhe day of the test, urchins were induced to
spawn in air by injection with 0.5 m1 ofO.5M KCl. Eggs and sp~rm 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 I-em 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 of the 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 of 96 hours, larvae were fixed in 5% buffered formalin. One hundred
larvae in each container were examined under an inverted light microscope at 1OOx 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 X 100
Total number oflarvae counted

Determination of Toxicity

Determination of toxicity to amphipods relied on the reference envelope approach described
previously (Fairey et al., 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:

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=1 were used to distinguish the most
toxic samples which have a 95% certainty Ofbeing in the most toxic 1%. This calculation
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resulted in a detennination of'toxicity for the Rhepoxynius test when samples had a mean
survival of less than 48%. This cutoff is as a statistical detennination chosen as a conservative
guideline for setting priorities for future work, by identifying only the most toxic stations. This
same detennination of toxicity was applied to the Eohaustorius test assuming exposure routes
and sensitivities were similar for the tWo species.

Detennination 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 detennined
there wasasignificaht 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 detennined 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 detennined 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 tenned the Minimum Significant Difference (MSD) which is
dependent on the selected alpha level, the level of between-replicate variation, andthe 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 detennined by identifying the magnitude
of difference detected by the protocol 900/0 of the time (Schimmel et al., 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 detennining 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% ofthe 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
detennine 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 a~ chlorin~), ').er~tion to re:m,qve volatil.e~, il1actiyatioIl.of metabol.ically ~ctivated

toxicants, solid-phas.,e (;:xtraction (Spp).ofnon-polar;Qrganic ~ompQunds;o,IlC-18 columns, and
subsequent e~u.tion of extracteci compquncis. Each saI'1?-ple fraction, in which classes of.
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compounds have been removed, inactivated, or isolated, then is tested for toxicity. TIE
procedures followed the methods described by US EPA (1996).

A VS/SEMMethods

S~ples were prepared (or Acid Volatile Sulfide (AVS),extraction by weighing a2 graIl1
sediment sample into~pr~-weighedTeflon® bomb. S~mples 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 ml of 6 M hydrochloric
acid at room tempYrature. TheH2S was then purged from the sample with nitrogen gas and
trapp~din 80 ml', pf ().5 M sodi1l1ll hydroxide. The arrlOunt of s\llfide that has been trapped is then
detertninedlJy-colorimetricmethods. The Simultaneously Extracted Metals (SEM) are.selected
ll1s:tals.1ib~rated from the sediment durillg the acidification pr,ocedure. SEM analysis is
condllcted with 20 ml 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 mlofO.5M NaOH. Tenml of this solution is added to a 100
ml volumetric flask containing 70 ml of sulfide-free 0.5M NaOH, 10 ml ofMDR reagent and 10
ml ofDI water. ,The sulfide-reacts with theN-N-dimethyl-p~phenylenediaminein the MDR
reagent to form methylene blue. Absorbances are determined with a Milton Roy Spectronic 30.1
Spectrophotometer and compared to a standardized curve.

Table 2. AVS/SEM AnalytesandDetedion Limits

Analytes
Cadmium
Copper
Lead
Nickel
Zinc
Sulfide

ymol/g
0.0001

0.02'
0.001
0.002
0.001

0.5

0.01
1.0
0.1
0.1

0.05
nla

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 Bin the original report incorrectly reporte4 datafqr 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.
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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 al., 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. Sediinent quality guidelines were exceeded
at all San Diego Bay stations and the number of guideline exceedances was high at most stations
(Table 3). Chlordane,PARs and PCBs were the pollutants most often found at elevated
concentrations aHhese 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 selectionofthe
reference station (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
chemicalpollutants 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·use.d previously in the BPTCP to identify

elevated chemical levels in the San Diego Bay region (Fairey etal., 1996), based on evaluatiofi' ,
of 220 sediment samples. Upper 90th percentile summary quotients for that data set were
ERMQ>0.85 and PELQ>1.29, respectively. Although these val\1es ca,nnot be 9,onsidered
threshold levels with proven ecological significance, they can be .usedforcomparatiye purposes
to indicate the worst 10 % of the samples in the region, with respect to pollutant co'ricentrations.
These 90th percentile values were used in the current study to help ideiitify areas ofboncern for
the region based on comparisons to the earlier larger data set. Five of ~ight 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 IDORG ERMQ PELQ > ERMs >PELs
90007.0 25 Swartz (Naval Base 010) 1673 0.646 0.944 3 15
90008.0 27 SWilrtZ (Naval Base (13) 1674 0.532 0.835 1 13

~a&~j~:t~:!:%ftit~~~rtz (Na"al Bas~ 012) ~~~.~ ~:~~~ ~:;:~ ~ ~~
93179.0 Naval Shipyards 03 1677 20483 2.227 16 .20
90020.0 G De Lappe 1678 2.028 20463 12 17
93178.0 Naval Shipyards 02 1679 1.526 1.875 8 16

.?22J"~!if~"i".,;e"h,~~iX1~~~,:~~ll1P.,;~h . 1680 0.280 00407 0 2
{9500o;O~Nosl:Peiiasquifos';'(3:1'9) 1681 n/a n/a n/a .n/a

Use of chemical summary quotients also allows comparisons to bemade between regions within
the state and demonstrate that the San:DiegoBay region hasrelatively.greater pollutant levels
compared to more pristine settings 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 al., in prep) and
for the central coast ofCaliforniq (ERMQ::0;447;PELQ=0,735)(Downing et aI., in prep) are
considerably lower than those int.4e up~~~'t9%ft0p1 Sa:npiego Bay. This is to be expected
because the north coast and cel).traJ c;Qllstar,~iP.9t'\lls~~llvilY pqpulated or industrialized as the
urban areas of southern CalifoI1lia.... Tlii$c:PrPP~Bs6ri.'i·§::us,(;:fulthough by giving insight to the
range of pollution that is represented mJh.esi~te 'andt:ha(~amples from San Diego Bay often fall
within the upper end (most polltlt~d) cWth~:~ll~g~.. ", '.

Long aIid MacDonald (in press) further:exainil}edtheuse:qf s~d~,ent qpality guidelines and the
probability of toxicity being associate(1'\Vit1:l~ytpmaryqU;9tieiltraIlg~s; Thisexten,sive national
study developed four sediment categori~$tQ~~lpPfiQiitiz¢ arefs'Pfc:onsern, based on the
probability of toxicity associated witlis~~~iyq:uotiel1t~anq..B\lIIlh¢fofiIldividualERMIPEL
guideline exceedances. Sediments wit4:R~quohYIltS >P.51c:>tPpL quotients>1.5, ormore
than 5 guideline exceedances, were gen~dllY,:~s~igned toc~teg6rie~ of elevated concern (medium
high to high priority) because the prd1?llhilitYofassociatyq.toxicity was greater than 50%. Five
sediment sampie§from the current San.Dieg6 Baysfudy exceed these thresholds. Tlu;e~ofthese
five sediment samples demonstratedPM1iiti6Hents > 1.5 or PEL quotients >2.3 and fall within
the surv~Y's,~igh~st c:ateg~)IY..NatioIl!"i<.l~;-samples in this rang~ were assigned the hig;hyst
priority.as sit¢s;8~\c()Dc:ern;.fuase&on ~{probability of toxicity to amphipods of >74%'fnd should
further pi~hli;ght;thecqhc:ern.for·,these stations within the region. It should be l1otecl~4ftcurrent
BPTCP'.9~IcullltiQlJtn,7t1:lQQs ofsummary quotients vary slightly from the nation~l1 8t1ldy based on
incorpo~~ti(:>n,'oiaIl1Qdifiedsuite of chemicals. These modifications were incorPor,~tegpecause
the precli~t~bi.lit)r'6i\19~icity is enhanced thus providing stronger evidence of the valt1~ 9fthis
multipl¢¢Iiemi~aldri4icatorof biological effects. . .'

, '''(~:': ..",?' i:.'·' ,. '; .

Toxicity

., ....,
,·l"''';'i'c",~,:,~~~:,·~;/:;: :';'!I1i'!""':"'.~, "~'\':: ''',:''6~f·:',''''''''''l''''.''''· ",' ,"": ' ".,' .. ':'<' ::.:", '.",: ..,' .. \'" 'r" .-" ,,', " '" ','. '"... :'\,,"" ""',:::: '.. ,<".: '..:. ,'. j-;~, "

ij§;!~1i§" '·,Q;9i;~~hj15jt¢atb:xiCity;t()thealIlpnip6d.£ohaustorius, based on cQmpari~on to the
referen¢~~~yylope(~48'o/(>isurvival) (Figure 2; Table 4). Sff?1P!~.~;fr()ml;the" ..•.• :,:, [' til:p~(m~,

:;x.~~',~~~,\t~2fiiQ!jX,~~~mphiipQ(ls.Unionized ammonia concentrations in thes~ .l?a~~ays were all
beib~ti1e!ftPplication limit (0.8 mg/L; EPA, 1995) and likely did not contri~titefoobserved
toxicity,ijydrogen sulfide (H2S) concentr'.ltiolls were well above the obser-vdci "low effects"
level (O.Jt4mglL; Knezovich, 1996) for three samples, including statiol1,CL (90039). H2S might

have contHbuted to toxicity at this station, but this seems unlikely because the H2Sconcentration
in the s~m'ple from station Naval Shipyard 02 (93178) was over twice as high without
demonstrating toxicity.

Determil;latiol}Qftoxicity to urchin development is basedo?t~te~tand comparison to the MSD as
describegearJier. Three stations exhibited toxicity to urcl1ll1~ inthe SWI exposure (Figure 2;
Table 4). Afumonia levels in these bioassays were all belowthe "no effects" level (0.07 mglL;
Bay, 19~~r~nd likely did not contribute to observed to:xicif){. H2S concentrations were above the
observe~·F':lci:w effects" level (0.0076 mgIL; KneZi:)Y18h,J996) for four samples, three of which
exhibiteg. a t~:xic response. H2S might havecontributecl to toxicity at both of these statioIls, but
this seems unlikely 'at.the Naval Shipyard (93178) or:P Swartz(99022) stations because ireater
sulfide levels were mea'sured in the'25 Swartz (90007) sample with no .
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,Los Penasquitos Lagoon

Sediment Water
,Inter-face Toxicity

S'Ef
Solid Phase

E. estuarius Survival

oa
non tox,ic toxic

90007----~<-+-l

Central San :Diego Bay

Figure 2. San D~ego B<tY Region t~~lCity. Scu;nples W~~e toxic if sign.ificantly different
,from cont~qJs 'using a r-tesJ an4'1~,ss t,han control base,d M,St value's '(see
text for co'mplete toxid'ty definition),
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concurrent toxic effect. The concentration ofH2S in the other toxic sample (CL, 90039) should
be considered as a potential confounding factor.

T~~tt~~'~~~i~~;~~~~~~p~~g~Jti~~~~?~r,"~il~ftr~%liI~~~~\n:£in~~Q~.~'~ii~~~i1!fQ§jJt~~Q?? T~is was
cortttary'to,expectatIons15a:"sed on two prev~ous VISItS to thIS sIte., Be~ause the InItIal test was not

, toxic, TIE analysis was not carried out using Strongylocentrotus purpuratus, but was initiated
using Eohau,storilf8. estuarius ~s a preca~tionary lTIeasure. No toxic effect was ~easured at any
level fQr~his test so th~TIE investigation was abandoned. .

: , ; ,'. . '_ " '.' ',i

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

Station # Station IDORG EE NH3 H2S SPDI
90007.0 25Swartz (Nflval Base OlD) 1673 87 <MDL 0.008 76
90008.0 27 Swarti(Naval Base 013) 1674 91 0.008 <MDL 94
90022.0 P Swartz (Naval Base 012) 1675 83 0.003 0.007 43

~g\~B,~,;.'gJ'tl';$~r,~ 1676 22 0.056 0.269 38
93'179:0 'Naval Shipyards 03 1677 87 0.007 0.007 74
90020.0 G De Lappe 1678 66 0.064 0.050 57
93178.0 Naval Shipyards 02 1679 88 0.042 0.646 2
90013.0 37 Swartz (Marina) 1680 83 0.020 0.173 78
95006.0 Los Penasquitos (319) 1681 84 0.069 0.071 67

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

Benthic Community Degradation

0.008
0.003
0.004
0.001
<MDL
0.003
0.010
0.010
0.004

0.050
0.006
0.008
0.277
0.002
0.001
0.016
0,007
0.00,5,

Results of all benthic community analyses conducted as part of this study are presented in ta.bles
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 al., 1997). The San
Diego stl1:dy had 75 sampl~s for which the indices were derived and used a number of techniques

to generate categorical cOij1111unity classifications.~s degraded, transitional or undegraded. The
southern California study contained 43 samples and was a modified version·ofthe earlier San
Diego eva}\mtion. The:modification was primarily based on quantifying community
classifications on a graduat~d scale from 0 to 1. TPe Relative Benthic. Index used in this study
incorporates refinements from both previous studies and quantifies community health on a .
grad\lated scale qf 0 to J. It combines use of benthic co:mmunity data with the presence or
absence ofpositive 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
llnc9ntc.uninCl~ed ~~ference station and relies em the larger data set from the 1996 San Diego study
to establish high andlow 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 however
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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). Statioh~ Wltl1greater illimbersofnegative indicator~pecies,suchas'pdlYchaetes ahd
oligochaet<::~, in association with ~ow species diversity generally denote an area ofdisturbance
and score lower with the'index. In contrast, stations with a greater number dfpositive indicator
species, such a gammarid amphipods or ostracods, and higher species diversity indicate a
relatively undisturbed area with a: mature benthic community arid score higher with the index.
Selection of indicator species is based on the best professional judgement of berithicecologist
familiar with species in the region. Four stations with a RBI ::;. 03 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;
0.3::; RBI::; 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 andundegraded 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 #
900'07.0
90008.0
90022.0
90039.0
93179.0
90020.0
93178.0
90013.0
95006.0

Station
25 SWARTZ (NAVAL BASE 010)
27 SWARTZ (NAVAL BASE 013)
P SWARTZ (NAVAL BASE 012)

CL
NAVAL SHIPYARDS 03
GDELAPPE
NAVAL SHIPYARDS 02
37 SWARTZ (MARINA)
LOS PENASQUITOS (319)

IDORG
1673
1674
1675
1676
1677
1678
1679
1680
1681

RBI
0.16
0.24
0.38
0.02
0,42
0.29
0,41
1.00
n/a

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 allows 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 airdseverity 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
recornm.ended forno 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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Central San Diego Bay

Figure 3. San Diego Bay Region Benthic Community Indices.
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Table 6 summarizes chemical 'concentrations; tox~c;ity and benthic 'comifiunity structure for the
eight stations sampled in S~ Diego ~ay. COmm¢I1ts s~nl,marizethe ~bg1:lt of evidence at each
s,ta\ipn and a priority is assigI1,~d for futureiny~stigation. The 16cation~ alldpriority categories

,f()r each stati~m are S1:lPWTI in figure4.' ' ; "~\

;!a~le 6. Station Prioritization "i,:' ">:;';:';:~:",,'

IJ?o;RG ERK1Q" PELq.' EE 'SPDI RBI

90022.0P Swaitz (Naval 012) 1675 0.86

Priority, Comments

EleVati;ld~'Che1TI. '

,:~~~~l~~~~~~:m.
2 0.41 Elevated Chern. Mqcl~i:ate

Toxicity ;")'

Transitional Comm.
.~ ~~

43 0.38 Elevated Chern. N!:oderate
Toxicity

Transitional Comm.

57 0.29 Elevated Chern. Moderate
:':No'Tgj(icity
Degrade:~Gomm.

,::_ -~ I.'

2.46 66

1.88 88

1.40 83

1.37

1.841678

Stlition

GDe Lappe"Q9·P20.0
:.:.:~>:-.:;>, ,~:,::~.. ",

93179.0 Naval Shipyards 03 1677 1.55 2.23 87 74 0.42 ElevatedChem. Mqd,l'lrate
No "rox,icity

Transitiot~~l CO.n:tITl. :/

90608.0 27 Swartz (Naval 013) 1674 0.49
oil

90~()7~0. '25 Swartz (Naval 010) 1673

',',>

0.59 0.94 87 76 0.16 Chern. NofElevateClLow
No Tojdcjty ,':

Degraded C0tnm.

0.84 91 94 0.24 Chern. NotEleZ,~ted Low
NpTq?,icity

Degf~dJd:Comm.

90013.0 37 Swartz (Marina) 1680 0.23 0.40 83 78 1.00 Cliem,Not Elevated No action
" No Toxicity

Undegraded Comm.

Boid~~~ahies indicate samples that were toxic or exceeded BPTCP thre,~hold~ ,
ij·. '

St~t1o.nCL (90039) was assigned the highest priority. Thiss.tat~pn was given a moderate priority
ihjpe previous report because benthic community iliil,lys,is 4a4'11ot been performed and only one
tD:!Hc response had been observed. The sample colleCt~a at this station during the current study
again exhibited toxicity to amphipods and urchin larvae, elevated chemicals, particularly
pesticides and PAHs, and a degraded resident benthic community. The station is located at the
mouth of Switzer Creek where a concrete culvert empties into the bay.
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Central San Diego Bay

90013

Figure 4. San Diego Bay Region Priority Ranking.
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Hi~t9ric~l1y this ag:a}ser'!eq fls~PAJlyvaste_g~wp sit~, f9~ ~ Sail j;)iego 9a~ ~WiElectric c;oa1
,ga~ifi¢aiion piant. ',' Prior'to thaf~he:~it~:s~rv~4'a~QnepftHe;0!igma1 g¥6age dumps iIJ. the San
Di~'go region (Port of San Dieg():·J9'96)l;P.~§f1'cide're~i44~s(lI1dorgalHc lllatter were prevalent in
the 's~diment samples ang indicatea"prcibab1elink to ur,ban ahd stqhn runoff. Moving this station
to higher priority is strongly sUPP<5ri'ediby evid¢nce gath~ret:lin the·cUtn:mtand previous study.

"'1" _. ;." - ", "i .',;::', ' :

tIWe:estations wl;:r~ assigned to'a::rrH~gS:J:a.1:~Pil~hty,~~te"gRrYb,asedon elevated chemical1eve.l~
an~;orie measure'0{bi~10gica1 eff~ct.i;~#h·9tt~~s,e statiQ,l1$ is in an area of current or pa,sr~hlp

,repilir,operations. The Naval Shipya,tci ():2;'St~t1OIl{93'178), just north of the Coronado Bridge.
;'all~ nearJDo.Minental-MaritiIne, r~pf,e.$eIltsari a,reawhich has served as a ship repair facilittfot
dl~'PCisl ten yefl!.s,ahq prior !6Jha(~astl:1e i6C~tion of a tuna cannery. PCBs are the prindpa1
p(,.H~ta,rira,t·~hi~:~ite. TQ¢':l?;$wart~'c90b22) station is in the Naval Shipyard between J>iers0'5~a.pg
P\¢tr()"ne'~t;th¢;:~ot!tll()f1he vravlrig Dock. Ship repair activities are a likely source~f~~i{k
<'r@~$'~nd.;;cqBP~~:Whis~it~¢h~;;the prominent pollutants at the site. Station G De LapP~(9Q620}is
l6cate.'ddl,lst,s,9utQb~,tP&··Coronado Bridge, near Southwest Marine, where indUstrial al1ci shippi,ng
actiYltieslla\l(dJeeliXih.operation for many years. Sources of elevated PCBs and PAHs in -,
samples may beJfd~ co.mmercia1 activities or from fill material that was added along
the shoteJln,~ in .the past. Each of these stations received a moderate priority in the previous'study
and theqitt#ntstudy supports this prioritization.

0~~$!al1~ft was, assigned to a moderate priority category based on an iIlc:o*hi~i:Vemeasure of .
bio,loglca1 effects. The Naval Shipyards 03 station (93179) was assignedahigh"ptiorityjn the'
prevIous study based on elevated chemistry, presence of toxicity, and degrad~ti'Qh:ofthejjerithic

COJ:nmunity at an adjacent station. In the current study lack of toxicity, contiriU~4ely:Y(lt~d
ch,emistrYllnd a transitional benthic community prompted re-assignment ofthis'~dt!oti/t9the
rp.04'hatecategory. ' , , .

~ '\~tt··
"St~tions 25 Swartz (90007) and 27 Swartz (90008) were assigned moderate Pliiofities in the
p't~yious study based on moderate chemica11eve1s, a single toxic response arid 'ct degraded
b~Dthic community at an adjacent station. Data from the current study indicated low to moderate
ch~mica11eve1s, however toxicity was absent. The benthic communitie.s were classified as
d.egraded, but unclear association of elevated chemicals prompted re-classification of these two
stations to a lower priority.

C0NGLUSIONS.? . "'

:r~e cl.J:ITent study was designed to better evaluate sediment qU~l~ty at eight stations within San
p~ego"Harbor where missing or inconclusive data fr.om a previqhs study confounded
Inteipretations. Collection of synoptic chemical, toxico1dgical and benthic community data
provided the needed information to prioritize these stations, utilizing a strong weight of evidence
approach. This approach helped identify 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. 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.
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~1ttliil!!:f=i~;~~tg~~~:~:~:;::':::::~~=~~5~::e~~~:~~~tudy
a.nd'the'ti-ansjtory 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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INTRODl}CTION

This addendum auginents the report "Chemistry, Toxicity, and Benthic Community Conditions in
Sediments ofthe"SanDiego Bay Region" submittedin'September'li996 (Faireyetal.,.1996).
Tl1is~g,.tgeqriginal stu?)' \\Tere conducted as, Partofthe Bay Protection and Toxic Cleanup
ProgrcuD~ .. a,.legislativ.ely·ll1andated'prograrrl d;esigned;toassess~thedfegree··ofehemical·pollution
and asso'ciated biological effeCts ill Calif0rnia's bays, estuaries, and'harbors.

The original study obJectives were:

1. Determine presence or absence ofadverse biological effec:ts in representative areas
ofthe· SClil Diego Bay Region;

2. Determine relative degree or severity of adverse effects, and, distinguish more
severely impl:iCtedsediments 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 chemicatanalysisofsediments, benthic community analysis and toxicity
testing of'sedimentsahd'pore water. Chemical analyses and bioassayswere performed using
aliquots'of'liomogeniZed:sedimentsamplesicollected synoptically at each station., Analysis of
the benthic' community structure was made on a subset of the total number of stations sampled.

Summary, offindingsfrom'originalreporl

Three hundred fiftystlitions 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 Regi(Jn". Two types ofsampling
designs were utilized,; directed point sampling and stratifj.ed random sampling.

Chemical pollution was compared to established sediment quality guidelines. Two sets of
guidelines were used: the Effects Range"I1ow(ERL)/Effects Range-Median (ERM) guidelines
developed by NOAA (Long and M0rgan; 1990; Longet al., .l995}anQ the Threshold Effects

Level'(TEL)fProbabteEffects Level (PEL}guidelinesused by the state ofFlorida (MacDonald,
1994). Copper, mercury, zinc, total chlordane, total PCBs and the PARs most often were
foundto 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>12~was indicative of stations where multiple
chemicals were significantly elevated using a90th percentile threshold. Stations with any
cherhical concentration >4 times its respective ERM or >5.9 times its respe~tive ~EL ~ere



considered to exhibit elevated chemistry. Summary quotients and magnitude of sediment quality
guidelineexceedanceswere used as additional information to help priqritize stations of concern
for Regional Water Quality Control BoardstatI '

Identification of degl'ade<iaQ,ci',lln.degr~c1.,~<ihabitat (as det~nmg(;l~by inac:rgbenthic community
structure) was ,c0nciuct~dusinga cumulative, \Veight-of-evld~nce approcw,h, Analyses Were
performed to identify relationships betWeen community structure withiil 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 b,enthic index, clllster analyses, and qfcl.inationanalyses),

• J ••

Analyses of the 75 stations sampled for benthic community structure'identlflerl23 undegraded
stations,43 degraded and 9 transitional stations, All sampled static;ms with an ERMQ>0.85
were found to have degraded co~unities. All sampled stations with P450 R,eporter Gene
System responses above 60 Ilglg 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 contfoicomparis0I1 approach J.lse~ py the United
States Environmental Protection Agency- Environmental Monitoring and Ass~~sP,1ent Program
and NOAA- National Status and Trends programs. The reference envelope approach indicated
that toxicity for the Rhepoxynius abronius (amphipod) ,survival sedirp.ent Jest 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 pgrewater data. from
reference stations.

The laboratory control comparison was used for,the larval developme,Pt ~~st. This approach
was used to compare test sediment samples against laboratory contiols for determination of
statistically signific'antdifferences in test organism response. Criteria for t9!4city 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 yari~ce 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 porewaterconcentrations.
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 polh.itahts until a threshold is exceeded. Comparisons to
established sediment quality guideline thresholds demonstrate an increased incidence of toxicity
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for SanIDiego BayRegion samples with chemical concentrations exceeding the ERM or IfEL
values,. Jt.i~ofurth~r suspected that toxicity in urban bays is' caused'byexposure to complex
mixtufescof:'chemic:als, iComparisonsitoiiCh~m1cal sui:nmary;gud,tients (mUltiple chemical
indicatofs}taemonstFatetthat; the,hj.ghest;incidenceof toxicity (>:J;8%)l is'found;in, samples with

'multiple:'elevatedcheniicals'(ERN1Q>O~85).
'-:,;.-: .. ',

Statj§~ical:1ana1yse~',dfthe"P450':R.~porterGeneSysteDl respopses versus the PARs in"sediment
extractsdemonstrated:i'b.at" this' biologieal response indicatorwas' sigtii'ficantlycorretated
(1'2 = 0,:86;m=30}>with:sediment"lPAH (totaIand high molecular weight) concentration.

Stations';reqtiirin.g':'fuffher: in'v:estigationwere prioritizedbased;·onexisting,evidence. 'Each station
,rtl~ei~g:~~h!gh,):rnoa~rate'o(low:priorityranking meets one or more ofthe ,criteria·under
,evaluatiolliford"eterniiri.ln.g":Jlot$ppt.status in the'Bay Protection and ToXicCleantipJProgram.
"illhose;meetingiiitlhc:riteriawere given the highest priority'for furthera,ction. A ranking scheme
was developed to evaluate, stations oflower priority. .

,Seven, ,stations (representing'foursites) were given a high ,priority ranking, 43 stations were
given:a:moderatepriority.Fariking,;and57:stationsweregiven:a>low'priorityFankit'!.g. The seven
stationsTeceiving'thehighpriority;rarikingwere in the Seventh Street channel area, two naval
:s1¥pYaIdi.aFea~near the GoronadoiBridge, .and .·theDowntown Anchorage area west" of the
aiI;port.A.!majoHtybf:sta:tioilsg~veIimoderaterankiilgs·wereassociatedwith:comm:ercialareas
,and nava.l"~shipyaro:ar'eas in the vidnitydNhe CorbnadbBridge. "Lowpnbnty'stations'Were
interspersed throughout the SanI)iegoBayRegion.

A review ofhistorical aata supports the conClusions ofthe current'research.'RecOIntnendations
were ,madeJor.com,plementary investigations whichcou.ld",provideaddition:,il"evi'dence'for
further ,characterizin,g stations of concern.

.. ""

;Uniesdlveilissuesfromeaflierstudies

Althou,gh;an attempt was made to gain completejriformation-on the mostimportant sites during
theoriginaI study, some sites:'did 'not ,receiveafu1Lsuiteof.analyses 'due to "budgetary or
programmatic ,constraints. After analysis ofthe original data set, eight'siteswere,identified as
probable .areas ofconcem based on existing information, but appropriate prioritization,could 'not
b,~accomplishedbecausedfone or more types ofriiissing aata'(Table I}. Thesesiteswere
revisited and' saxppies collected to 'obtain aHditional information regarding chemical,
.toxicological and benthic community conditions. ThisiIlfonnationwas 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 , T~e possibility existed at this site that pollutants Were present that were not
included in the nortnalsuite of ailalysesor thaftoxicity was a result ofnon-anthropogenic
effects, A toxiCity identification evaluation (TIE) was proposed for the current study to
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Table 1. ~tations to be~~yistted"j.,

90007.0' '25 Swartz (Naval Base 010)'

90008.0 27 Swartz (Naval Base 013)

99.02i,'0 P SwaJ1Z <N'avaI'~ase'bI2)

90039.0 Cl

93179.0 Naval Shipyards 03

; 90q70:0 G De Lappe " ,

93178.0 Naval Shipyards 02

95006.0 Los Penasquitos (319)

90013.0 37 Swartz (Marina)

/f'.

IDORG
1673

1674

1675

1676

1677

;;.,

1678

1679

1681

,1680

Previous: Results
"Single toxicityielevated,chern, previous
'degraded bentJtics
.Single toxicity, previously degraded benthics,
10w;chern

, Single 'toxicitY, preVfouslydegraded benthics,
,"moderatecheth

Single toxicity, elevated chern,
benthics not analyzed
~ep~te~ to~city, elevated chern, Adjacent site
degraqed b~nthics

El~ate'd chern, marginal toxicity, beilthics not
,:Iri~lyzed
Elevated chern, marginal toxicity, benthics not
analyzed
Repeated toxicity, low chern, degraded
bflI).thiCS
Reference Site

. evaluate the soure,eof this toxic resp'q~se. A TIE was designed to evaluate pore water toxicity
using the Strongylocentrotus purpHratus larval dev~lopment test,~d the Eohaustorius estuarius
10 day survival test. '

. Figure 1 shows$ampl,e locations for the eig1:lt revisited stations in San Diego Bay and the TIE
station.in Los. PeIlasquitos 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 sampl~ collection and processing, trace metal analysis, trace organic analysis, total
organic carbon ana.1ysis, grain size analy~is and benthic community tcpconomy are identical to '
those described in the original San Diego report (Fairey et ",1., 1996). Methods for toXicity have
been modified slightly and are describ~d in the following section. Methods for TIE analysis also
are described in the following section.

Toxicity Testf,ng

Toxicity testing for this study utilizedsHgptly diff~rent pr()tocols than were used for the
previous SanDiego Bay study, Solid pha~e t~stingused the estu~rjne amprupod Eohaustorius
estuarius, due to concerns that,Rhepoxynius. might be sensitive to fine gr~ined sediments at
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Figure 1. San Diego Bay Region Study Area and Sampling Sites.
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some of the stations investigated. Testprotocols for the two species are nearly id~ntical with
only salinity adjustments being of note, as described below.

The sea urchin larval· develoPIIlent:J~st was conduct~d on ,sediment pore water samples for the
previous San Diegpbaysi:\ldy. R~cent tesearch using this protocol has indicated that exposure
of {i'¢veloping~m~r:;yos~tthe'!.p;terfac:e betweensediriientan,cl'water provides a more
ecologically relev~t bioassay'for this species (AndersOJ1~ldi, 1997). The current study utilized
the sediment water interface exposure, as described below.

I

I

Arn,p~ipQd Solid Phase Survival Tests

So1idfphase sediInent sample toxicity'was asses$ed using thelO-day amphipodsurvivai toxicity
test protocols outlined in EPA 1994. All Eohaustoriusestuarius were obtained from
Northwestern Aquatic Sciences in Yaq\lina Bay, Oregon..Animals were separated into groups
of approximately 100 and placed in polyethylene boxes containing Yaq~ina Bay collection site
sediment, then shipped on ice via overnight courier. Upon arrival at Granite Canyon, the
Eohaustorius were acclimated to 20%0 (T=15°C). Once acclimated, the animals were held for
~ additional 48-hours prior to addition to the test contaiIlers. .

Test containers were one liter glass beakers or jars containing 2-cmof sedimet:lt 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 s~diment and overlying water were allowed to equ..i1iprate for 24 hours,
after which 20 amphipods were placed in each qeaker along with contrbl seawater to fill test

.containers to the one-liter line. Test chambers were aerated gently and illuminated continuously
at ambient laborato"ry light levels.

Five laboratory replicates of each sample were tested for ten days. A negative sediment control
consisting of five lab replicates ofYaquina Bay home sediment for Eohaustorius was included
with each sediment test. Aft~r ten days, the sediments were sieved through a 0.5-rom 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 chloride as a reference toxicant. For these tests, amphipod survival was recorded in
three replicates of four cadmium concentrations after a 96-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 lOO
(Initial number of amphipods) .
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Sea, Ullchin\ ~mlJ,ryo",I.arvaI.Develompent T~stu,sing the Sediment-Water Interface

Exposure SY~Jem

The purple>sea',urchin (Strongylocentrotu~purpuratus )e1l1bryolHuval development test· at the
sediment~water'interface was conducted on intact core sediment samples taken with minimal
disturbance from the, Van Veen grab sampler: Detailsoftlie testprotbcolare given.Jn'the
MPSkStanda.rckQ.perating.:prOQedure, ,whic:h follows the EPA methods manual (1995). A brief
descriptieRoftb,e1method foll0Y's.· .. .

Sea,urchinswe~~collected.from the Monterey County coast near Granite <Canyon, and:held at
rvrnSLat ambient_s~awaterte~p~J:atur~andsalinity untihesting. Adult sea urchins were held in
complete·darkpess tQ;preserve g()At,ip~,conditi6n:' .On tb,e day of'the test, urchins·were induced
to spawn in air byjnj~ctiofrwith 0.5' mi ofO.5M l(ct,~gg~ and sperm collected from-the
urchins were mixed in seawater at a 500 to 1 sperm to~gg ratid, 'and'embryosweredistributed
to the·test containers within one hour of fertilization. Sediment-water interface test containers. ""', '.': ".- '" .
consisted o:fa:poLycarhonate tub.ewith a 25-llm screened bottQm placed so that the screen was
withinl".cm.ofthe.surface of~ intact s,edirnent cor~ (Anderson et al. 1996). Seawaterat
ambient salinity; was poured. into the core ~b~ and'allowed to equilibrate for 24 hours before the
start .Qfthe;test. After inserting the, screen tube.into th~ equilibrated cores, each tube was
inoculated,with.approxilllately 25'0,erp.lJI"Y9s. The laboratory control consisted. of Yaquina Bay
amphipQd';home sediment from Northwestern Aql..latic·SCiences. Tests were conducted at
ambient, seawater salinity± 2%0. Am~ient salinity at Gfanite Ganyon is usually 32 to' 34%0. A
positive; controLreference test was conducted concurr~ntlywith the test using a dilution series
of copper:clilQrid~asCl:referencetoxi<::aIlt.

Aftenam.exp0sure periodof9q hOufs,Jarvae were fixed in 5% buffered formalin: One hundred
larvae.:imeach..container were examined under an inverted light microscope 'at l00x to' determine
thepropertion:o£normally developed larvae' as described in EPA 1995. Percent normal'
deYelo'pment was calculated as:

Number ofnormally developed.larvae counted X 100·
Total number of lar'\laec'ounted

Determination: of Ioxicity .

Determination oftQxicity toamphipod.srelied on the reference envelope approacli'described
previously (Fairey et aI., 1996). In determination oftoxicity 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:

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 of alpha=.05 and p=l were used to distinguish the most
toxic sarnpleswhich have Ii: 95%, certainty of being. in the most toxic i % . ,This calculation
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'resulted in a' d~termination of toxicity f6tthe RnepoxynillS"test when samples had a· mean
survival ofless than 48%. This cutoffis as a statistical determination chos'enias a conservative
guidelirle fOI:, setting priorities f9f future work, by identifying only the most toxic stations. This
~amedetermination,()f!o~~i,!yyil.l,sapplied to the Eohaustorius test assuming exposure routes
Mdsensitivitieswe~~similar fpr th.~two species.' ,,"

I'·.' ...

Determination of toxicity to urchin larvae usmg'the sediment water interfaceexposure'was
made by comparisons to laboratory controls. Samples were defined as significantly,more toxic

"than labofl.l,tory contrQlsifthe~911owing two criteria were met: 1) a separate-variance t-test
determip.ed.there 'rasa si¥pUic~tdifference (p<0.05) in mean toxicity test:otganism response

, (e.g;, percent surviyal)ibetweenJhe,~jamplearid the laboratory control and 2)'mean organism
response i~, the, toxj,cify te~~ wtf~Jqw·erthiI.Il a' certain perct:ntage ofthe control value,as
determined using ~he 90thpercenfil,e MiIDmum Slghmcantbifference (MSD). i

Statistical significance in t-t~sts is determined by diviaing an expression of the difference
betw~efl sampl~ "and control by an expression of the variance among replicates. A ~'separate
variance" t-te.s!~ that ,~~jl.l,sted thr ~e~rees of freedom was used to account for,variance ,
heterogenei!):' amongswpples.'Ifthe'difference between sample and control is large relative to
th~,varianceamong replicate~, then'the difference is determined to he significant. In many
cases, however, low beiWe~n~rciplicatevarianc~wlllcause the'comparison tO'be considered
significant, even tl~ough'the magrutilde 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 ofbetWeen-replicate variation, and the number
of replicates specific to the experiment. With the !number 'of replicates and alpha level held
cOJ;lStant, the MSD varies with the degree ofbetween-replicate variation. The "detectable
ciifference" ~erent to the toxicity testprotocol can be determined by identifying the-magnitude

of diff~renc~ detected by the protocol 90% ofthe time {Schimmel et al. , 1991; Thursby and
Schlekat, 1993). This is equivalent to'setting the'level'of statistical power at 'D,90for 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% of the 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
~he values given, ,as a percentage of control response, would be considered toxic if the result
also was significantly different from 'the coritrolin 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 cWorine), aeration to remove volatiles, inactivation of metabolically activated

, toxi.carit~, solid:..p,haseextraction (SPE) of non-polar organic compounds on C-l g columns, and
subsequent elution of exttacted compounds, Each sampl'e fraction, in which c1~sses '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 VS1SEMMetiiods

Samples,were"preparedfoFACidVolatileSulfide'~t\V~)exttactionbyweighinga:2gdun
sedment'sample ihto apie:oweighed' Teflon~ bomb". i Samples'were dilUted' with lOO>fu.1of
oxygen::'freeNfilli(t-'water'artd(bubbled'Withinitrogen gas fOr HhDintites, AVS intblsample

" was'cenverted't'o hydrogen sulfide gas (HiS) bya(;idmcatiorl.with'20mJ of6'Mbydtochloric
acid atroorrrtemperature. TheH~Swas then purged from-the sample with nitrogen gas and
trapped in: SOml'of0: 5 Nf sodium hydroxid'e: Theari16unf 6f'SUlfiCie thatfias been trapped is
thendeterinined bycol'Oiimemcfriethods: The Simultaneously Extraeteq Metals{SEM) are
seleeted·nietals liberatel:ffrom the sedithent during the acidification procedure. SEManalysis is
conduetedwith' 20mlofcentrifuged"sainple)supemat'anttaken' after AVS extraction. The H2S
released'by acidifying the sample is qUailtifiedusing a colorimetric method:

Hydrogen sulfide is trapped in 80'ml ofO.5M NaOH. Ten ml of this solution is added to a 100
mlvolumetrictlask contairiing70 mFofsulfide-free 0.5M'NaOH, 10 mlofMDRreagent and 10
mlofDywater. The sulfideteactswith the N-N::.dimethyl-p;.phenylenediaminein the MDR
reagentt.o form-methylene blue. Absorbancesaredetermined with a Milton RoySpectronic 301
Spectropb.ofometerand'compared to a stand'ardizedcurve.

Table 2~ AVS/SEM Analytes and Detection Limits

,Cadmium
Copper
L,ead
l'Hc~e1
Zinc
Sulfide

ymol/g yg/g
0.0001 0;01

0,02 1.0
0:001 0.1
0.002 0.1
0.001 0.05

0.5 n/a

RESlJ1.TSAND DISCUSSION

Tabulated data for all chemical, toxicological and benthic community analyses are detailed in the
App~ndices. 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
P450response 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 ~~4¥nent quality
guidelines. These guidelines are used to indicate samples with a high probability of

"q~mOJ1s,tr~t~Hgipiglg~i.cal,\~tf~B~~(l::-()~anci M9~~~,,;J990; ¥acJ)()nal~, ,1994; ~on~,~tql:, 1995.;
.L0,I?.ga.J1d¥a.~D8P!~td~iqpt:~~,s);,~:\ghewJcal,an~YisJ~ '}'as,not p~rformecl,o,AJh,~ saw:pl~.',frpm Los

i p.eJ1~squito~ Lagp<:w, ,~this stJ.!qy;, so Q,()c.olIlP'~s()Ils to guictelines were, m,ade. ,S¢diment
'qua.1i,!X guid~l~ne~ w~ree~cee4~<i MaiiSan Di~go'Baystations ~d the ~lUmber 'of guideline
~xceeq~ces was hig~atrn.P)ststa.tio~s (Table 3)~Chlordane, PAHs and PCBs were the
pog~tants mo~t oftetl\f()ll11d,at,~lev,a~edconcentration~ at thes,estations. Copper,Jea<:i, mercury
,an,d~~ 1Yeieoft~Alou~d:~teI.~~ate,~ levels in tb,~ Na.y~ Sbi~y~d.areas,altl?-9ugh,~F;M!AVS
ratios indicate the prppabWtyofp:1et?1 to,xicftX ,is lo\y. Illis,isconsistelltwith,preyipu,s r.esults
demonstra.ting~ievated~h~inicCJ.i, c9~gentra.ti()~~,at sev,eral, ofthese stations. Findings in this
study also support the' seiec:~ion.oftile' reference ~ta.ti()n (90013) as representative of current
background chemical conditions in San Diego Bay.

Chemical summary quotients, were utilized by the San Dieg9 B,ay study to evaluate multiple
chemical polb.lt,an~s in samples ~tpil:li4e S~ D,iego Bay regigD..Eigbt s'editR~:l,ltsarnples
recC;'lived extenSi:y:e chemical analy~es',dWwg thecurrep.t s~dy, 'allowingfor c:~culation,of

, summary quotients (Table 3). This app'fpachb.as been.usedprevipusly in)he aPTyPtoidentify
elevated chemical levels in the San Diego Bay region (Fairey et ai., 1996), based on evaluation
of 220 sediment samples. Upper 90th percentile summary quotients for that data set were
ERMQ>0.85 and PELQ>1.29, respectively. Although these values cannot be considered
~breS,l;19ld levels with proven ecological significance, they caUbe \lsed for comjJarative purposes,

'to indic~te-the'~orst'i6%' o'ithesampies mthe regi6ii:'·witliiespectiopoUiihint'concentrations.
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 largerdata set., Five of eight samples in the
current study exceeded these ERMQ and PELQ percentiles demonstrating eievated multiple
pollutants at these stations.

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

Station # Station IDORG 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 ~7 Sw~(¥arina) 1680 0.280 0.407 0 2
95006.0 Los Penasquitos (319) 1681 n/a riJa n/a n/a

Use of chemicaI suqunaryqu.qtients also' allows comparisons to be made between regions within
the state and demo~strate'tha:t'ihe San Diego Bay region has relatively greater pollutant levels
compared to more pristine settings in northern and central California. The greatest quotient
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values' for the north coa~t0f,Califon;1ia'@';W4~=O:249;::J:>ELQ=O. 528) (Jacobi eta!. ,. in prep)
and for the centralcoast..ofCaIif0rn.ia,~E&M'Q~b.447;,PELQ=0.7J5)(Downing eta!., in prep)

are considerably lowerthan those:in.the·1.!Rper 'JO%from SanIDiego Bay. This is to be expected
because the north coastand':;cen:triU(:eoastaremot:as~heavllypopula.tedor industrialized asthe
urban.areasdfsouthem,.California'.. This;.coDlparisonisusefulthough bygiving insight to the
range. dfpollutionthat:.isirepresentedi.imthe-state,and.that·.samplesfromBan!E>iegoBay often;fall···
within·'ihe.upperrend··(most,pdIluted),of.the,ran,ge.

'LongandM~cIDoIlald '(in·press}ifUrtherexamined,·theuse dfsediment, qmility'guidelines', and the
proba.bility'!Qf.toxi.citybe~gassociatedwithsummary.'quotient.ran,ges.W.his.extensivenational
study,devel()p~d'foursedimentcategoriesito.help,prioritize.areas ,of.concern" ba$edonthe
probability'.dftoxicityassociated'with';summat;yquotients,·and·nuriiber ofindividual£RMlPEL
guideline:exceedances. ;Sediments,with;E~!quotieIits > ();'1Fl>orPEL .quotients >1.5, ormore
than 5.guideline.exceedances, 'were genenilly assigned to categories ofelevated concern
(medium~hj.gh;to';high;priority).because'tlie,probabilityof associated' toxicity·was greaterthan
'50%. 'EiveE&ediment samples'fromTfhe.currentSan;,IDiego Bay study exceed these thresholds.
Threeof;these five,.sediment.samples.:demonstratedERM quotients> 1.5 or PEL quotients >2.3
and.,fa.ll:within;thesurvey~s,highestcategory. Nationwide, samples in this range'wereassigned
thehigl1est;priority;,assitesofc~)ficern,based on a probability oftoxicity to amphipods of
>74%j';'anchshotilC1:rurlherhighijghtthe concern for these stations within the region. It should be
noted:'fhatcuftentfHpmCPcalctilation methods ofsummary quotients vary.slightly,~fromthe

nationalistudybasedon.incorporation ofa modified suite of chemicals. These modifications
were:incoqJoratedbecause the predictability of toxicity is erihanced:thus providing stronger
evidence .ofthevalue ofthis multiplecherhical indicator ofbiologicaIeffects.

.ToXiCity

StationiCL(90039) exhibited toxicity to the amphipodEohaustorius,.based on comparison to
:theTeferenceenvelope «48% survival) (Figure 2; Table 4). Samplesfromtheremaining
stationswere not toxictoamphipods. Unionized ammonia concentrations in these bioassays

'.were,alLbelow the application limit (0.8mgIL;EPA, 1995) and likely did not contribute to
observed toxicity. Hydrogen sulfide (HiS) concentrations were well above the observed "low
ieffects" leve1'(O. 114".tbg/!L; KIiezovich,'1996)':fortlfree samples,including station CL (90039).

. ;HiS:rhighthave contributed to toxicity at this station, butthis seems unlikely because the HiS
'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 SWIexposure (Figure 2;
Table 4). Ammonia levels in thesebioassays 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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Figure 2. San Diego Bay Region Toxicity. Samples were toxic if significantly different
from controls using a Hest and less than control based MSD value,s (see
text for complete toxicity definition).
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concurrent toxic 'effect. Thecontentration ofl%)Sin the other toxic sample (CL, ~0039) should
be considered as a potential confounding fattor. '

0Iilyone station (OL, 90039)'demonstrated concurrent toXicity to both amphipod's and urchins,

Toxicity,waslloteXhioited'inthe"pote'water ,samIHe fn;HlrLos'Penasquitos Lagoon. ,This was
'contiiaryto'expectationsbased ontwoprevious visit's:io tru'ssite.'Because the initial test was not
toxic;:r'IE analysis 'was not camedout using StrOl;gylocentrotus purpuratus,' butwas initiated
using Eohaustoriusestuarius as a precautionary measure.' N o toxic effect was measured at any
level for this test so the TIE investigation was' abandoned. .

Table 4'A9xicity Je,stResults for Amp!Upods ,(EE) and JJrchins· (SPDI)

Station:# StationID0RGEE NH3 HiS 'SPDI NH3

90007,.0 .25,Swartz (Naval Base CD10) 1673 87 <:MDL 0.008 76 0.008
90008.0 27 Swartz (Naval Base .013) 1674 91 0.008 <MDL 94 0.003
90022.0 .p Swartz (Naval !3ase 012) 1675 83 0.003 0.007 43 0.004
90039,OC1 1676 22 0.056 0.269 38 0.001
93179.0 Naval Shipyards 03 1677 87 0.007 0.007 74 <MDL
90020~0 ODe Lappe 1678 66 0:064' 0';050 57 0.003,
93178.0 Naval Shipyards 02 1679 88 0,042 '0.646 2 0'.010
90013.0 37 Swartz (Marina) 1680 83 0.020 0.173 78 0:010
95006,0 LosPenasquitos'(J19) 1681 84" 0:069 0.071 .,67 0.004

Bolded·values·indicate samples thatwere toxic or exceeded water quality effects thresholds'

Benthic Community Degradation

0.050
0.006
0.008
0.277
0,002
0.001
0.016
0.007
0.005

Results of all benthic community analyses conducted as part of this stlildy are presented in tables
in Appendix F. These tables show·the species, taxa, number ofindividuals 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"had75 samples for which the indices were derived and used a number of
techniq~esto generate categorical·communitydassincations' as degraded, transitional Of

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
commurtity classifications on a graduated scale from 0 to 1. The Relative Benthic Index used in
this studyiincorporates refinementsrrom both previous studies and quantifies community health
on a graduated scale of 0 to 1. It conibines 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 ofdegradationwitrun 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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hO\yever does provide the r~!~tiy~ l'liealtl1~1 pf ea.ch of~lle stations int,he .current data set
co'mpared to"stations'frc>Ilr'the preVious data set, .,,' .

Th~ Relative Benthic Index for the eU.ITem 8 sa,rnples .region rangedbetwe~n 0,02 and 1.0
. (t~bie 5), Stations with greater numbers of negative indicator species, such as polychaetes and
iQligo~haet~s, inass9c~~1ip~)N,i~p Iq}V .~R~cies diver&~ty ,g~wer.l!1JY q~~pte an area 0~4isturbance

"aI}d score 10werw1thth~i,Ildex: In cpntrast, stations with a greater number of po~itive indicator
spe~ies, such a garrunarid fullphipo.ds or ostqwods,and higher s,p~~i~s>Qiv~rs!ty indicate a
rel'1~iveiyundist~rbed ar~a .with,a mature be~thiccommunity ang,\scor~ higher:.with the index.
Selection of indicator speCies is pasefl on, the b~st professional j~dgement of b~nthic ecologist
familiar with species in the region. Four stations with a RBI :::; 0.3 were classified as having
degraded benthic communities (Figure 3). Three stations were classified as haying trCiIlsitional
benthic communities (chadcteristics ofbotlfhea!thy and inipactedCommtiriities; ,
0.3=::; RBI ~'O.6) and one staiio'ii\vas classltleclas unclegraded (RBI>0.6). The undegraded

• station was selected for this study as a reference site due to previously determined loW-chemical
concentrations and tindegraded 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' :,:' IDORG RBI. .
9Q007.0 25 SWARTZ (NAVAL BASE OlOL 1673 0.16
90008:0 27SWARTZ (NAVAL BA~E 013) 1674 0.24
90022.0 P SWARTZ (NAVALJ3ASE 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 SHIPYARDS 02 1679 0.41
900l3.0 37 SWARTZ (MARINA) 1680 1.00

..: '_ -.~ '. 'l.,' :'.

95006.0 LOS PENASQUITOS (319) .1681 nJa

. Station Specific Sediment (2~ality ~sses~mellts

Sediment ~ample~.from eac:h of the stations in San l)ic::go Harbor were analyzegJor chemical
concentration, toxicity and bent1;lip cQmzp.unity structure. This synop~ic study de,sign allows for
the asse:ssrp,ent qf sediment quality using 'a .complementary weight of evidence frpm obs,erved
biologicalefrects ~.d· potential pollut,CiIlts. Priqritizati,ons were made tOlJelp focus RWQCB and
SWRCB staffon se4~w~nts that posea. threat to the water body. Assessments followed those of
the previous San ,Diego R,~gion r~port by relying (Hi the combination(lIld severity ,of
environinental measures to sateg()ri~e stations as a high, moderate, or low priprit)(. Sediments
that exhibited strong toxic responses; and/or ,degraded resident communities, and were
associated with identifiable pollutants, were given the highest priority for fYrther investigation.
Sediments with reduced qr negligible responses were given 10werprioIiJies for investigation or
recommended for no further. action. Limited personnel and resources can therefore be focused
on sediments that most l~kely pose a threat to the environrnentin ~an Diego Bay,
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Figure 3. San Diego Bay Region Benthic Community Indices.

15



'. Table 6 summarizes cheplical concentrations, toxicity and benthic community structure for the
eight stations sampl'ecrIli'san Diego Bay. CbmmentssuI:llp;larize t~~ weight of evidence at each
station and a priority'iis assigned for future investigation.· The locations and priority categories
for·eachstatioil aresfiown in Figure 4.

Table 6. Station Prioritization

Stati6n# station···· IbORGERMQ' PEtQr' EE SPDI RBI Comments Priority

90039.0 CL 1676"2.14 3.79 22 38 0.02 Elevated Chern. High
Toxicity

Degraded Comm.

93178.0 Naval Shipyards 02 1679 1.37 1.88 88 2 0.41 Elevated Chem. Moderate
Toxicity

.TransitiOnal Comm.

90022.0 P Swartz (Naval 012) 1675 0.86 1.40 83 43 0.38 Elevated Chern. .Moderate
Toxicity

Transitional Comm.

90020.0 GDeLappe 1678 1.84 2.46 66 57 0.29 Elevated Chern. MOderate
No Toxicity

Degraded Cornm.

93179.0 Naval Shipyards 03 1677 1.55 2.23 87 74 0.42 Elevated Chern. Moderate
No Toxicity

Transitional Cornm.

90007.0 25 Swartz (Naval OlD) 1673 0.59 0.94 87 76 0.16 Chern. Not Elevated Low
No Toxicity

Degraded Cornm.

90008.0 27 Swartz (Naval 013) 1674 ·0.49 0.84 91 94 0.24 Chern. Not Elevated Low
No Toxicity

Degraded Comm.

• 90013.0 37 Swartz (Marina) 1680 0.23 0.40 83 78 1.00 Chern. Not Elevated No action
No Toxicity

Undegraded Cornm.

.Bolded values indicate samples that were toxic or exceeded BPTCP thresholds

.Station·CL (90039) was assigned the highest priority. This station was given a moderate
priority in the previous report because benthic community analysis had not been performed and .
only one toxic response had been observed. The samplecdllectedadhis station during the' .
current study again exhibited toxicity to amphipods and urchin larvae, elevated chemicals,
particularly pesticides and PAHs, and a degraded resident benthic community. The station is
located at the mouth of Switzer Creek where a concrete culvert empties into the bay.
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Historically tbis area served as a PAH waste dump site for 'a San Diego Gas and Electric coal
gasificatioIl plani. Prior to that the site served as one of the original ga,rbagedumps in the San

. Diego region (}ibn' of San Diego, 1996). Pesticide residues'iand organic matter were prevalent
, in the sediIll~At samples and indicate a probaple link to urban and storm runoff. Moving this

stationtQ high.er priority is strongly supported Ryevidence gathered in the current and previous
study.,. 0;:.. . ' i,; ,.'

Three stations were assigned to a moderate priority category based on elevated chemical levels
and 0Ile measure of biological effect. Each oflhese stations is in an area of current or past ship

. 'repair operations.. The Naval Shipyard 02 station (93178), just north of the Coronado Bridge
, a11d near Continental Maritime, represents an area which has served as a sbip repair facility for
tll~Pllst ten yelU"s and prior to that was the location of ~,tuna cannery.. PCBs arethe principal

, 'p~ll:Qtant at tbis site. The P Swartz (90022) station is in the Naval Sbipyard between Piers 5
and:Pi'er 6, near the mouth of the Graving Dock. Ship repw.~ activitie~ area likely source of
PAHs, PCBs and copper wbich 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 acti¥ities have been in operation for many years. Sources of elevated PCBs and
PAHs in s~ples may be from comrilercial 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 pfthe benthic
community at an adjacent station. Xn the c,yq;~nt sWdy l~c~ of toxicity, continued elevated
chemistry and a transitional benthic'commllmiy pro'tnpted're-assignment of this station to the
moaerate 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-classification
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 bentbic community data
provided the needed information to prioritize these stations, utilizing a strong weight of
evidence approach. Tbis approach helped identify 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.

18



Subsequent studies will be required to address these critical issues. The current study does,
however, help focus future management efforts on the stations ofgreatest concern.

Theiilvestigation of toxicity at Los Penasquitos Lagoon wa5'terminated when initial tests
revealed that samples were nottoxic.L6wlevels ofmeasuredcheInicals in the previous study
and:thetransitmynature·()f tmcicityattbis 16cati?llmakeifdifficultto.attribtite a cause to the
obsetv.edeffects.Nc;'furtheractioriis recommendedfortbis location.'
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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,CleanupProgram(BPTCP),a SWRCBprograrilmandated bythe CaliforniaLegislature. The
BPTGP is a comprehensive, long-term effort to regulate toxic pollutants in California's enclosed bays and

,\estuari~s. 11heprogram consists ofbothshort-termandldng.;term,activities. Theshort.,termactivities
inc1ud~the identification and priority ranking oftoxic:hbl spots,idevelopmentandimplementation of
regional monitoring)pr()grams designed to identify tcxichot spots, development of narrative sediment
qualityobjectives,developmentand implementation ofcleanup plans, revision ofwaste discharge
requirements as needed to alleviate impacts oftoxic pollutants, ,and development of a comprehenSive
databaseGontainirl:giinformation,pertinenttodescribingandmaIia.gingtoxic 'hot, spots. The long-term
,activities include development ofnunieric sediment quality ,objectives; development and implementation
of strategiestopreventithefofmationofnewtoxichot spots and tOi'reduce the severity of effects from
existin,g,toxichot.spots;revision ofwater quality, controlplans,icleanup plans,and monitoring programs;
and maintenance efthe compfehensiV'e database.

Actual field ,and laboratory work is perfonnedundercontract by the California Department ofFish ,and
Game (CDFG). TheGDFG subcontracts thetoxicity:testingtoDr.Ron Tjeerdemaat the University of
CalifoI11iaatSanta,Cruz~UCSC),andthelaboratory'testi:ngisperfofmed atthe CDFG toxicity testing
laboratory at Granite Canyon, south dfCarmel. 'TheCDFGcontracts the majority ofthe sample
collection activities to Dr.Jehn Oliver ofSan lese State University at the Moss Landing Marine
Laboratories (MLML) in Mess Landing. Dr. Oliver also is subcontracted to perform the TOC andgrain
sizeanalyses,:as :well as to perform the benthic community analyses. 'CDFGpersonnel perform the trace
metals ana.lyses at the trace metals 'facility at Moss Landing 'Marine Laboratories in Moss Landing. The
synthetic organic:pesticides, ,PAHs .and PCBs are contractedbyCDFGto Dr. RonTjeerdema at the
UCSC trace ofganicsfacility at Long Marine Laboratory in Santa Cruz. MLML currently maintains the
Bay Protection and Toxic Cleanup Databaseforthe SWRCB. Described below is a description of that
database system.

II. DESCRIPTION OF GOMPUTERFll.ES

The sample collection/field information, chemical, and toxicity data are stored on hard copy, computer
di~ksand,ona486DXPCat Moss Landing Marine Laboratories~ Access is limited to Russell Fairey.
Contact :RussellFaireyat(408)633-6035forcopiesofdata. The data are stored in a dBase 4 program
andcanb~export.ed to avariety of formats. 'There are three backups of this database stored in two
different laboratories. The data are entered into I of 4 files. CHEMI 56.DBF file contains a collection
ofchemicalanalyses data in sediments. TOXI_56.DBFfile contains toxicity test data and associated
water quality data. TISSI_56.DBF file contains a collection ofchemical analyses intissue matrix.
BENl~56.XLSfilecontainsasummaryofbenthiccommunity analyses. This file is stored in Excel 5.0.
A hardcopy printout of the dB ase 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
n~mber):

L

3.,

4.

5.

7.

8.

9.

10.

11.

12.

:STM'UM. This nUlll,t:lris,fielg i~ 7 characterswid~,with1 decimal place and contains the
,£PF,O sta#9P p.umg.er~;tl111t arel.lsed statewide. The format is YXXXX-Zwhere Y is the
RegionalWate,r Qua,lity·C;ontr91 Board Region number andXXXX is the number that
corresponds to a given location or sitelllldZ is the number of the station within that site.

, An example iS~llll Pablo.}3ay- Island #1, in San Francisco Bay, where theSTANUM is
" 2Q007.0. The 2 indicates Region 2. The 0007 ipdicates it is Site 7 and the .0 is the

replicate (if any) (lUhe s,t(ltionwithin Site 7.
STATION. This9haracterfield is 30 characters wid~ and contains the exact name of the
station.

:, .. -. , .. ,'J):':' ,.

mORG; This,nl.lIl1epc .fieldis8 .characters wide and contains the uniquei!d;
organizational fl.umberfor 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 ·andjs the date that each sample was collected
in the field. It is.listedas MM/bDNY.
LEG. Thi~ numerisJield is 6 characters wide with 1 decimal place, and is the leg number
of the projestin :which the sample was collected.
LATrn.JDE. Thischarllcterfield is 12 characters wide and contains the latitude of the
cellter ofthe stlltion slllll,pl~d. The format is a character field as follows:" XX,YY,ZZ,
where XX.is in degrees,. yY is in Illinutes, and ZZ is in seconds or hundreds.
LONQITWP:E. Thi~ .c411rllcter field.is 14 characters wide and contains the longitude of
the C,eIlter of the station samPled. The format is a character field ,as·follows:
XXX,YY;Z;Z, :where XXX is in degrees, IT is in minutes, and ZZis in seconds or
hundreds.
H't.JN6~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,

~nutes, ,se.conds,
GISLAT. This mlmeric, field is 12 characters wide with 8. decimal places and contains the
latitude of the stat~(:msampled in .·Geographical Information System format. The format is
a num~r~c .field as foUows: XX.YYYYYYYY,where XX is in degrees and YYYYYYYY
is a decimal fraction of the. preceding degree.
GISLONG. This numeri,c field is 14 characters wide with 8 decimal places and contains
the longitude oft4e station sampled. The format is a character field as follows:
J90CX.yYyyyyyy where XXXX is in degrees and YYYYYYYY is a decimaLfraction
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.
1\l£TADATA. This isa text index directin'! the user to tables or files of ancillllrv data_ jiJ

pertinent to the associated data file. Character field, width 12.



TR..4CE METALS IN SEDIMENT are presented iIi fields 13 through 32. All sedi~e.nt trace metal
;resultsjare repdrted:'on aJ dry'weight' basis'in parts per-milliOn (ppmY .

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

=not detected.

Sedimenttrace metals are numeric fields ofvarying character width, and includingthe 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. Trvfl\.10TST. 6.2.
14. ALVMlN1JM. 9-.2,
15. ANTIMONY. 7.3
16. ARSENIC. 6.3
17. . CAlDM:IDM. 7.4
18. €HRQM1tJM. 83
19. COPPER 7~2

20\ IRON. 7.1:
21. LEAD. 7.3
22. MiANGANESE. 7'.2
23'. lV1ERCURY. 7.4
24. NICKEL. 7.J
25-. SJIEVER 7.4
2Q'. SEbENflUM. 6;3
27. TIN. 8.4
28, ZING'. 9:4
29. ASBATCH 5.1
30~SEBATCHc. 5.1
31. TMBA'FCH. The Batch number that the sample was digested in, numeric field width of

5 with 2 decimal place:
32. TMIDA1JA<QC. Data qualifier codes are notations used by data reviewers to briefly

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

A. When,thesample 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 Jor most
assessments and reporting purposes, the value is reported as ":.5". 'For samples coded "-5"
it·is·recommendedthatifassessmeIits are made that are especially sensitive or cri~iGa1, the
<QA evaluations should be consulted before usingthe (i'ata. ' i .

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

p. When the sample has minorexceedencesof control criteria and is unlikely to affect
assessments, the value is reported as "_3".



AVS/SEM concentratidnsat;epf;e.~~ntedinfi~lds,:33tMo~ghA2. All AVSISEMresults are reported dn a
dry weight basis in parts p'~r miIliqn (ppm or ug/g). Acid volatile sulfides.(AVS)iand simultaneous
eXtracted metal,s (S'~M) are n.um~dc fie,lds ofyarying chara(i;ter 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 ofdecimal places.

33'. AVS: 1'.2
34.SEM tD.·~ : 7'.4
35. SEM CD. 7.2
36. SEM NI. 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,>nu:meric 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 r.eported~s "-3 ".

SYNTHETIC ORGANICS are pres~q~ed in fields 43' thro!-igh J~2. All synthetic organic results are
reported on a dry\'ieigqt ba~is ill Parts p~r billion (ppb 9f ng/g).
'K When the value is mlssing or hot analyzed, the value isreported as,~'.~9;O'\'=:=:,not analyzed.
B. When the va,ll,le is less than th,e. detection limit of the analytical test, the value is reported as "_8.0 II

== not detected. . .

Synthetic' organics are reported on.a dry weight basis in p~s per billion.(ppb or ng/g) and are numeric
fields ofvaryin~wi~th, Cindinclud7~h~ following c;ompopnds., listed by field. number, -then field name as it
appears in' database (and followed by.t4.e compound natl).e jf not obvious), and then finally, the numeric
character \Vidth a,nd nurnb~r of decimal' places i,s given: .

43 SOWEIGHT. This nUple,ric field is 6 characters wide.with 2 decimal places and contains
th~ 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 TCFILOR. trans-Chlordane. 9.3
48 ACDEN. alpha,.Chlordene. 9.3
49 &eDEN. gamrna-CWordene. 9:3
50 CLPYR. Chlorpyrifos (Dursban). 8.2
51 DACTH. Dacthal. 9.3
52 OPDIDD: Oip'-DDDc 8.2

53 PPIJIDEl. p;p'-DDD~ 903
54 OPIDDlE. o;p!-IDDE. 8.2
55 PPIDDE. p;p'-lDDE 8.2'
56 PPlDlDMS. PiP';.IDIDMS. 8.2
5tJ PPIDDMU. p,p!;.IDDMliJ. 8':2
58 <DI?DIDT: o;p,!~IDID~F 8;2
59 PPIDID'f. pip'-BDT. 8.2
60 DI€:LR p;p'':'JDichlorobenzophenone. 8.2
6:1 DIELDRIN. 9:3
62' END@} 1. lEndbsulfanI. 9:3
63 ENID€>: n. Endosulfan IT. 8.2
64 ESQ4', EiIdosulfan sulfate. 8.2
65 ENDRfN. 8.2
66 'ETtFIION. 8.2
67 HeRA alpha' HCR: 9.3
68; HeRB. betaHCH 8.2
69 HCH6:; gamma HCH(Lindane) 9.3
70 HCIffiID. delta HCR 9.3
71 HEPTACHLOR. 9.3
72 HE: Meptachlor Epoxide. 9.3
73 HCB. Hexachlorobenzene. 9.3
74 METHOXY. Methoxychlor. 8.2
75 MIREX. 9.3
76 CNONA. cis,..Nonachlor. 9.3
77 mONA. trans-Nonachlor. 9.3
78 O!XAD. Oxadiazon. 8.2
79 OCIDAN. 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 PCBl8. 9.3
88 PCB27. 9.3
89 PCB:Qlf '9.3



. ,

90
91
92
93
94
95
96
97
98
99
100
101
lQ2
103
104
105
106
107
108
109
110
111
112
113
114
115
116
117
118
119
120
121
122

123
124
125
126
121
128
129
130
131
132
133

PCB29. 9.3
PCB3l. 9.3
PCB44. 9.3
PCB49. 9.3
PCB52. ·9.3
PCB66. 9.3
PCB70. 9.3
PCB74. 9.3
PCB87. 9.3

.PCB95. 9.3
PCB97. 9.3
PCB99. 9.3
PCBlOl. 9.3
PCBI05. 9.3
PCBI10. 9.3
PCB 118. 9.3
PCBI28. 9.3
PCB 132. 9.3
PCB137. 9.3
PCB138. 9.3
PCBI49. 9.3
PCBI5l. 9.3
PCBI53. 9.3
PCBI56. 9.3
PCB 157. 9.3
PCBI58. 9.3
PCBI70. 9.3
PCBI74. 9.3
PCBl77. 9.3
PCBI80. 9.3
PCBI83. 9.3
PCBI87. 9.3
PCBI89. 9.3

PCB194.' 9.3
PCB195. 9.3
PCB201. 9.3
PCB203. 9.3
PCB206. 9.3
PCB209. 9.3
AR,OI248. 9.3
AR01254. 9.3
AR01260. 9.3
AR05460. 9.3
PCBBATeB. The batch number that the sample was extracted in, character field width
11.



162

134
135
136
13,7

138
139
140
141
142
143
144
145
146
147
148
149
150
151
152
153

·154
155
156
157
158
159
160
161

ACY. Acenaphthylene. 8.2
ACE. Acenaphthene. 8.2 i

ANT. Anthracene. 8.2
,BAA. Benz[a]anthracene. '8.2'
BAP. Benzo[a]pyrene.8.2
BBF. Benzo[b]fluoranthene. 8.2
BKF. Benzo[k]fluoranthene.. 8.2
HGP. >Benid[ghi]petylene. 8.2

BEP. Benzo[e]pyrene. 8.2
BPR. 0 Bipheny1. 8.2
CHR..Chrysene. 8.2

. '.CQR.'Cbtonene.8:2
lDBA l)ibeiii[~Whla.nthtacene. '8.2
DBT. Dibenzothiophene. 8.2
DMN. 2;6:;:Diinethylnaphthalene. 8.2
FLA. Fluoranthene. 8.2
FLU. Fluorene. 8.2
IND. Indeno[1,2,3-cd]pyrene. 8.2
MNP 1.1';;MethymaphthaIehe. 8 ~ 2
MNP2.2-Methylnaphthalene. 8.2
MPHI. loiMethylphenanthrene. 8.2
NPH.NaphthaIene. 8.2
!BHN.Phenanthrene. 8.2
PER. Perylene. 8.2
PYR. Pyrene. 8.2
TMN. 2,3,5..;Triinethylnaphthalene. 8.2
TRY. Triphenylen'e 8.2
PAHBATCH. The batch number that the sample was extracted in, character field width
11.
SODATAQA. 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". .. 0

B.Whenthe sample has minor exceedences of control criferia but is generally usable for most
. assessmeIitsandreporting purposes, the value is reported as "-5". For samples coded "-5"

it is recommended that if assessments are made that aroe especially sensitive or critical, the
QA evaluations should be consulted before usi~g 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
oassessments, the value is reported as "-3".



167.

168.,
169.

,",1 ; .. ; ~; • J:"

SEDTh-fENT PARTICULATE SIZE ANALYSES DATA Clfe pres~l1te(Lin. fields 163-166. The grain size
results are reported as follows:

A. When the value is missing or not analyzed, the value..is reported Cis ,1'-9.0" = not analyzed.
B. When the value is less than the detection limit of the an,alytic,al test, the value is reported as "-8,0"

=not detected.

163. FINES. Sediment grain size for each station, reported as pefJ,centfip.es'. Numericfield,
width 5 with 2 decimal places.

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

describe, or qualify data and the systems producing 9~t~" .numerj9 field, width 3. Data
qualifier codes are as follows: '

'A. When the sample meets or exceeds the control criteria, irequir~ments, 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 rep9rted as "_5". For samples coded "_5"
it is recommended that if assessments are made that,¥eespec;iaU~sensitiveor critical, QA
evaluations should be consulted before using thecJat,a..

C. When QA samples have major exceedences of control crit~ria, requirements ,and the data
are not usable for most assessments and reporting purposes;<!he vall,le.is reported as "_6".

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

SEDIMENT TOTAL ORGANIC CARBON (TOC) ANALySESDAJA. Field 167:.169 presents the
levels of total organic carbon detected in the sediment samples Cit each $t,ation. All TOC resultS are
reported as percent of dry weight.

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

A. When the value is missing or not analyzed, the value is report~d as ",..9,0" = not analyzed.
B. When the value is less than the detection litnit of the apalyticaltest,Jhe value is reported

ag l -8.O" =not deteCted.

TOCBATCH. The batch number th~t the saIIlpl~ wa~ analyzed in, numeric field width 4.
TOCDATAQC. Data qualifier codes are notations used by data reviewers to briefly
describe, or qualify,data' and the systemsproduci,qg' data, numeric ,fIeld width 3; Data
qualifier codes are as follows:

A. When the sample meet.s or e'(ceeds the cpptrol criteria requirements, the value is reported
as "_4". ..

B. When.the sample has minor exceedences of cOlltrol criteria but is generally usa~le 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 c,riteria and is unlikely to affect
asse'ssments, thevalheis'i"eported as "-3": ' ,

DISSOLVED OR.GANIC CARBON (DOC) ANALYSES DATA. Field 170 presen,ts the levels
of dissolved organic carbon (~M) detected in water ot porewater for each siation.

170. D@c' Dissolved OrganicCarb0n (DOC) levels ().iM) in water or porewater, for each
station. Numeric field, width 6.

A Whenthe 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 analytickl test, the value is reported
as I,' .:.8.0"'::::: not detected.

The 'FO;Xl~56;DBFfileisthetoXiCitydatafife which 'Contains the follbwirig.m~lds(the number at the
start-ofeach'field'is the field'number): .

1. STANUM. This numeric field is 7 characters wide with I decimal place andccontClin.s the
CDFG station numbers that are used statewide. The format is YXXXX.Z where Y is; the
Regional Water Quality Control Boatd Region numbedUld XXXX is the numh~r ~1J,at

corresponds to a given location or site and Z is the'nutriber of the station within that site.
An example is Southwest Slip in Lo,s AngelesH~bor where the STANUM is 40001.1 .

.The;4 indicates Region 4. The 000 I 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. EDORG. Tills numeric field is 8 characters wide arid contains the unique i.d.
orgarnzational number for the sample. For each station collected on a unique date, an
idorg sample number is assigned, Tbis should be the field that links the collection,
to~city, chemical, and other databases.

4. DATE. This date field is 8 characters wide and is the date that each sample was collected
in the field. It 'is'listed' as' M:MIDDIYY

5. " LEG.' Tbis"flumeric field is6characters 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 fietd, width 12. ,

8. CTRL. This character field is 5 characters \Vide 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,
"vhere XX is in degrees, YY is in minutes, andZZis in seconds or hundreds,

10. LONGITUDE. This character field is 14 characters wide and contains the longitude of
., ' .-

the center ofthe station sampled. The format is a character field as follows:



11.

12.

13.

XXX,YY,ZZ,'where XXX is in degrees, YY iSlR,minut~~l andZZ i~ins~,condsor
hundreds. .
HUND_SECS. This character is3s:haracter wide'aI1d contains the desigpation "b" if the
latitude and longitude are given indeg~,e.~s, minute~,h.updre~t4s pf a ~nute. The
designation "lifer' is given if differentia1accuracyis:achleved with the GPS unit. The
designa!ion "s" is .giv~nWhenlatitude Cifld)opgitude¥e. given)Adegrees,m,inutes,
secorlcls. ' " " ' j " " _ ,

GISLAT. This num~ric field is 12 characters wide with 8 deciIIlal pl(J.ces and contains the
latitude ofthe stCl,tionsampled in Geographical Ipformation Sys~t:lm formCit. The format is
a :nUmeric field as follows: XX.YYY¥YYYY, where XXi~ jndegrees 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 ()f tp,e statiqn,~(lDlpJed. T4~: format is.~ ,yharacterfield as follows: '
XXXX. 'WYYYYYY where' XXXX' is 'in degrees anCi'YYYYYYYY is a decimal fraction
of the preceding degree. ' '

AMPHIPob SURVIVAL TOXICITY TEST DATA. The fqllowing are descriptions of the field
headings for the amphipod '£ohaus!orius estuarius (EE) to~city test using homogenized sediment
samples; presented in fields '14 through 25. ' ' ,

14. EE_MN. Station mean percent survival. Numeric field, width 6 ~d2 decimal places.
15, BE_SD. Station, standard deviation of percent survival. Numeric field, width 6 and 2

decimal places.
16~ EE_SG. Station statistical significanc;e, 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$ignificaIlce' at the .,01 level. ns =not statistically
significarit. Character fielei, width 5. , ",'

17. EE_TOX. Sample is considered' to~c and 'denoted with a "T" if: 1) Sample mean is
significantly different from control mean when compared using a t,·te,st (,p= :0.05). 2) If
sample mean as a peryent qfthe comrol mean is less than 75% of the control (MSD as a
percent of the control), "NT" signifies non-toxic. Character, peld, width J.

18. EE)3ATCH. The batc1:l.number that tile sample :wereruni,n, character width 10.
19. EEQC. Data qualifier codes are notations used by data reviewer~ to brietlyciescribe, or

qualify data and th~ systems producing, qata, numeric 'Yidth 4. Data qualifier codes are as .
follows: '

A. When the sample meets or exceed~ the control criteria requiremen~s, the value is reported
as "-4".

B, When the sample has minor exce.eciences pf control criteria but is generally usable for most
assessments and repofting purposes, the value is reported as "-5". Fqfsamplescoded "-5"
it is recommen~ed that if assessments are made that ,are especially sensitive or critical, the
QA evaluations should be consu,lted before using the data. '

C. \Vhen the' QA sample has major exceedences of control ~riteria requirements and the data
are not usable for,most asses~p1~n~sandreporting ,purposes, the vahle is reported as "_6".

D. When the sample hasmin<;>r ex~eeei~nces ofcontrol. ~riteria and is, unlikely to Citrect
assessments, the value is reported as"-3". ' '., '



20.

21.

22.

23.

24.

25.

E.E;_OnfH3. Tota,l~mmonia,~oncentr;ation;.Gppmjn\VClter}ip.o:v;~rlyipg,water(water
abo\\eheddedse.diment)for .each station. analyzeq.using.amphippd toxicity tests. When the
value is missiqg ,or nofanalyzed, thevalue.is're.portedas "_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 3decimal,places.
El?_()UNH3. . I.Jnioniz~dammonia concentration,(ppm.inwater), in oVyrlYiing water
(water above bedded .sediment) for each station .analyzed using.amphipodt{)xicity tests.
\yhen.the value is missing or nqt .analyzed,the y,alue is reported ,as "-9.0" =:: novanalyzed.
Whenthe value is less than the detection limit of the analytical test, the value is reported

as ",,8.011 = no~detect~d. N~meriqfield,width 7 and 1.dedmaAiplaces. ,
EE:_OIDS. .Hyd~qgen.sulfiCleconceptratioIl,,(pp(minw~ter.)in overlyipg :w~ter (water
abov.eq~ddeclsedimeQ.t)·foL.\eachi~t~ti,on.an~y?~qUsiIlg:amp1¥,podtoxicity tests. When
the vallfe ;is·trilssil:jg9f';nqt\aJ:}tll~ied,ib,ey~u~.is ,ryported:as ".,9.0" ':::;not analyzed. When
~he va)u~js~essJ48p. the.de.tectloIlli~~)ofthe;~,¥yticalte.s.t,,the vallIe is.re.ported as ".
8:.0" =I,.1~tdetected. Numericfipld,'Yidth 7·a,nct4.deciIIlal.plc;lces.
EE_ITNH3 . Totalammonia.conceIltratioIl (ppminwatyt;) in interstitial water (water
within:bedded sediment) roreach-station,an~yzed.using:amphipodtoxicity tests. When
the value ismissin,gornotanalyze.d,,,the value isn::porteci.as ".,9.0" = not analyzed. When
the value is ;less fhap the detectipnJ~rtit;of.tl;1e.ap.aJytical tes,t, the value is .re.ported as ".
8,0":::notdetected, N'Umericfie1<:l, width 7.and.3deGiIIlal:Flla~es.

>OEE.JUNH3. Uni<:mizedammonia concentr~tiop., (Flpm ,ip.water},interstitiai water (water
within bedded sediment) for each station .analyzed using .amFlhip~d toxicity tests. When
the value is. missipg or notanalyzed,~hevalue is reported. as ".9.0" = not analyzed. When
the value is le.ss than the detection limit.ofthe.analyticaltest, the value is reported as ".
.8.0" = not detected. Numericofielq,'\;Vidth 7 and 3 decimal ,places.
EE:__IH2S.'H,:ydrogen suUidecon~eIltration(ppm oinwater) ,in interstitial water (water
within hedded ,sediment) for :eachstatio~analyzed usipgamphipod toxicity,tests,When
the value is inissin,g or not analyzed, thevalu~js n~ported.as 11.9.0 11 ~.not.analyzed. When

.the value is less than the detection Jimit ofthe analytical test, the.value.is reported as II.

:8.0 11 = not:detected. Numeric fieid,'width 7.and4..d~cimal·places.

The following are descriptions ofth~ field'p'eaqiI1g~ f9.rthe;sea.~)Jr~,hiIl (Strongylocentrotus purpuratus)
development toxicity tests (SPDI), using the sediment/waterinterface exposure to intact sediment .cores;
presented in fields 26 through 34.

28.

29.

SPDLrvIN. Station mean percent normal development in the sediment/water interface
exposure. Numeric field, width.6an~2 ciec:imal pl~ces.

'SPDI_SD. Station standard deviation of percent normal development in the
sediment/water interface exposure. Numeric field, width 6 and 2 decimal places.
SPDI_SG. Station statistical significance, r~presenting the. significance ofthe statistical
test between the home sediment and the ~ample. A single *represents s.ignificance at the
.05 Jeyel, and double ** represents~igIlificance at the ,.0 1level. ns = not statistically
significant. 'Character field, ~vidth 5. '. .
SPDI_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



sampte meanasa percent bf'the contrcHmean is lesstha:n 59% ofthe control (MSb as a
percent of tne'control); 'INT" signiflesndn:.toxic. Character fielc{ 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 usedby data revie,wers to briefly describe, or
qualify data and thesystemsprdducing data, 'numeric field' width 4. Data qualifier codes
areasfollows:" i '

A. When the sample meets or exceeds the contrbl criteria requirements, the \ralue is reported
as 11,,;4".

B., When the sample has minor exc'eederices of cbn,trol criteria but is gene,rally usable for most
.assessments and reportingplirposes, the value is teported as "-5 II • For samples coded ".5"

,,it is' recoimiltHided that ifassessments are made that ate espetiatiy seilsitivepr critical, the
,QAevaluatious shouldbecoiisult~djj&foieuslrig the dAta:"'" ,.' ,

C. When the QAsample has majoi~xceedehcesof c'onti61 criteria requirements and the data
are not usable for most assessments and reporting purposes, thevaltie, is reported as ".6".

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

32. SPDI_OTNH3. Total a.mnlonia c(mcentration (ppm in water) in overlying water samples
(water above bedded sediment used for urchin toXl'City les~s). When the v~ue is missing
or not analyzed; the value is reported a5'1-9.0" = not analyzed,' When, tb,e value'is less
than the detection limit of the analytic'a! test, the va}ueis reported as "-8.0"= not detected.
Numeric field, width 7 and 3 decimal places.

33, SPDI_OUNH3. Unionized ammonia concentration (ppm iIi water) in overlying water
samples (water above bedded sediment) for each station analyzed using urchin toxicity
tests. When the value is missing or not 'amily:zed, the value is reporte9 as "-9.0" == not
analyzed.' When the value is less than the detection limit 'ofthe~i:lalytical test, the value is
reported 'as "-8.0"= not detected. Numeric field, width 7 and 3 d~6imalpl'aces.

34. SPDI_OH2S. Hydrogen sulfide cbncentratiori(ppm in water) in overlying water (water
above bedded sediment) for each station anaIyzed 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 arid 4 decimal places.

The TISSl~56.DBFfile contaiIis the same fields as CHEMl_56.DBF fllewith the exception of the Trace
Metal fields, and the addition 'ofthe following fields (the number at the start of each field is the field
number):

1. TISS_TYPE. ThiS'character field is 25 characters wide, and describes what type of tissue
was analyzed.

2. NO IN CONlP. The number offish in each composite making up each sample. Numeric field,
width 5.



The BENI_56.XLS file cC?ntainsthefollowingfields (the number at the start of each field is the field
number):

1. SIANUM.This'fieldcontainsitbe·,CIDFGstationnumbersthat afefused statewide. The
format is YXXXX.Z where Y is the Regional Water Quality'CbntmlBoard Region
nurnbeLand XXXX is the numberthat correspond's to a given·location or site and Z is the
numbeJ\;ofthe station within thaLsite.A.n·example is .SanPa.blo·Bay., Island' #1; in' San
Francisco Hay, wherethe STANUM 15/20007:O,:The 2 indicates Region 2. The 0007
indicates·itois Site 7 and the. Ois thereplicat\~'(ifany)anhe station within Site 7.

2. STATION. This field contains the exact name ofthe station.

3. . IDORG. This field containstheuniqueid.organizationalnumberfor the sample. For
each·istation collected on Ii unique date/an idorg samplenumberis assigned. This should
be;;the. field tha!dinks the ccollection,·toxicity, .'chemitcil,and!other databases.

4. DATE. This field is the date that each sample was collected in the field. It is listed as
MMlDDNY.

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 ifavailable.
7. TOTAL INDIVIDUALS. This field contains the total number of individuals found at a station.
8. TOTAL SPECIES. This field contains the toral 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

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

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

than in the Suborder Gammaridea, 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 ata station.
17. TOTALMOLLUSC 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 INDIY. 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. # OF SPECIES. This field contains number of species found at a station.
23. NUMBER PER CORE. Number of individuals/species found in a numbered replicate core.
24. SUM:MARY STATISTICS. This ,field contains a summary of statistical analyses. This field

refers to fields ,6-23.
A. MEAN. M~anvahle;ofindividuals/species i'nall cores analyzed;
-8.. ~pIAN. Median of individuals/species in all cores analyzed"
C.rvpN. MiniJ;P.um,numberof! individuals/species found in any core.
D. MAX. Maximum number, ofindividuals/species Jound in any core.
E. ST. DEY. Standard deviation ,of the above mean value.
l". S.EStandard error of the above mean value.
G. 9~%CL ,9~% Gonfi<;1ence limit.

36. H. SUM. This field contains t~esumofindividuals/speciesfound mall cores analyzed





BPTCI' SAMPLING DATES, LOCA110NS, DEPTH (111), SALINITY (ppt), AND SEDIMENT TEXTURES

STANlIJ\1 STATU)N I)A·....: IUOIU; L1';(; I,ATIT111>1'; LONGlTlJl)I~ 11111'11) SI':CS (;ISLA'I' (;ISLON(;

')tJ007.0 25 SWART/. (NAVAL BASE/SY (10) 12/3/% 1673 47.0 32,40,1<54N I 17,07,74IW h 32.68090000 117.12901670

')()OOlUl 27 SWART/. (NAVAI- IlASE/SII (13) 121:1/% 1674 47.0 32,40,53 IN 117,07,476W h 32.67551670 117.124(.0000

'lOO22.11 I' SWART1.(NAVAI;.IlASE (12) 12/3/96 1675 47.0 32,40,712N 1I7,07,463W h 32.67853330 117.12438330

900:I'J.0 ('I. 12f'J/% 1676 47.0 32,42,117N I 17,0?,S1 I<W h j2.7019S000 I 17. ISIU;):nO

93179.0 . NAVAL SIIII'YAIWS m (xl) 12/3/% 1677 47.0 32,41,623N 117,08,917W h 32.69371670 117.141<61670

'lOO20.0 (i DE I.AI'I'E 12/3/96 1671< 47.0 32,41,594N I 17,08,854W h 32.69323330 117.14756670

9317l<.0 NAVAl. SIIII'YARDS 02 (xl) 12/3/96 1679 47.0 32,41,719N 117,08,998W h 32.69531670 117.149%670

')0013.0 1,7 SWARTZ (MARIt'lA) 12/3/96 16KO 47.0 32,39,150N \17,OK,871 W h 32.65250000 117.1471<5000

9500(dJ Ll 18 I'ENASQl JITOS (319) 12/4/96 1681 47.0 32,55,914N li7,15,178W h 32.93190000 117.25296670

Page 101'2
*Arca stations have becn subdivided into: C =Commercial Basin, B =Small Boats, N =Navy, R =RiverlEstuary



IlPTCI' SAMPLING DATES, LOCATIONS, DEPTI) (m), SALINITY (ppt), AND SEDIMENT TEXTURES

STANI.JI\1 STATION I)ATI~ mORC; 1,11,(; ARI~ J)I~PTII TEMP C SALINITY SKI> TKXTlJI~

90007.0 25 SWARTZ {NAVAL BASE/SY (10) 12/3/96 1673 47.0 N 9 17.0 33 SMOOTII, CREAMY

900011.0 27 SWARTZ {NAVAl.. BASFJSH (13) 12/3/96 1674 47.0 N II 17.0 33 FINE MUD

90022J1 PSWARTZ {NAVAL BASE 012) 12/3/96 1675 47;0 ... N 9 17.0 32 CREAMY

')0019.0 CL 12/3f% 1676 47.0 C K 17.0 34 GRIT, LEAF 1.I'JTER ,ORGANICS

'HI79.0 NAVALSHU'YARDS 03 (xl) I2f3/9G 1677 47.0 N 5 17.0 33 SMOOTH, CREAMY

90020.0 G DE 'AI'PE 1213/96 167& 47.0 C & 17.0 33 CREAMY, SMOOTH

'H17lUl NAVAl. SIUI'YARDS 02 (xl) 12f3/96 1679 47.0 N 3 17.0 34 CLUMPY

90013.0 37 SWARTZ (MAllINA) 12/3196 1680 47.0 13 3 16.0 35 CREAMY

950()6.0 I.OS PENASQIJITOS (3 19) 12f4f96 1681 47.0 R 1 24.0 25 CREAMY W/ANOXIC LAYER
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*Arca slHlions have been lo'Ubdivided into: C =ComrncrcialBasin, B = Small Boats, N =Navy, R =RiverlEstuary







TRACE METAL ANALYSrS OF SEDIMENTS (dry wcight"ppm-nglg)

STANIIM STATION mmU: . i)A'I'I~ I!Jc:t: .. M~TM),'\TJ\ TM!'.tQ!~T . J\'JUM'N~11\1 .ANtll\1~)NV J\RS~NIC CJ\!lM!IJI\1 ~'IIIU)l\lIlJ1\1
47.11 CIiM4756.'/xi'

..' .

nio'J1I1I1I7.11 25 SWARTZ (NAVAL BASE/SY <I/O) 167J 12/:1/')6 59.60 ·9%00.00 -'J.OIIO 0.44611 K6.I((JII

'JOOOK.II 27 SWARTZ (NAVAl. BASE/SII (13) 1674 121:1/% 41.11 CIIM47}6.Txr 59.011 J? 100.00 i.KOO 09.000 0.19(,11 71.100

90022.0 I' SWAlnZ (NAVAl. BASE ()12) 1675 12/J196 47.0 CIIM47.56TXT 68.70 93700.00 4.2KO -9.000 I.O('()O ?!-700

'JOOJ'J.O CI. 1676 121"./% 47.11 CllM47_56.TXT 47.50 74700.00 1.600 -9.000 0.K4KO 27.400

9J179.0 NAVAL SIII/'YARJ)S m (xl) 1677 J2t:l/96 47.0 C//M47_S6.TXT 67.00 135000.00 i9.IOO -9.000 0.9650 111.1100

90020.0 (; DE LAPPE 1678 12/J/96 47.0 CHM47_56.TXT 70.00 121000.00 7.&20 -9.000 0.5530 102.000

93178.0 NAVAL SHiPYAROS 02 (xI) 1679 12/3/96 47.0 CHM47_56.TXT 51.50 97600.00 6.440 -9.000 2.5300 74.700

90013.0 37 SWARTZ (MARINA) 1680 12/3/96 47.0 CHM47_56.TXT 64.60 109000.00 2.000 -9.000 0.2450 82.700

95006.0 LOS PENASQUITOS (319) 1681 12/4/96 47.0 CHM47_56.TXT -9.00 -9.00 -9.000 -9.000 .09.0000 -9.000
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TRACEMETAL ANALYSIS OF SEDIMENTS (dry weight-ppm-nglg)

:o.1·ANIII\1 STATION mOR(; IlATE LFA; COPPER IRON I,FAIl MAN(;ANF~'lE MERCURV NICKEL SII,vER SEJ,J~NIIIM TIN

IJUlJU7.0 25 SWARTj(. (NAVAL BASElS¥OIll) 167J 12/J196 47.0 207.00 4S000.0 46.400 4J4.00 0.6000 21.1UO L64uu -9.000 6.9JOO·

IJUIIIIlW 27 SWART/.: (NAVAL IIASE/SI/ OIJ) 1674 12/3/% 47.0 261.()() 49500.0 37.J00 531.00 0.5200 26.1100 1.11100 .9.0110 5.7000

')()U22.U I' SWARTZ (NAVAl. RASE (12) 1675 12/3/96 47.0 3J3.00 49(,00.0 511.100 491l.00 0.9900 26.700 2.72UO -9.000 IU7UO

901H9.U <.'1. \(;7(, I2/J/9(i 47.U 5KAli 2200U.O 204.0UO J21l.00 0.1150 IIAOO O.2IKU .9.II()U 3.711()()

9JI7IJ.O NAVAl. SIIII'YAlmS ()] (xl) . \(,77 121:l1% 47.0 J69.0U 5t>900.0 152.000 595.00 0.1l3io 26.500 1.36UU ·9.UUO 9.51100

9()U20.0 (i DE LAPPE 16711 12/3/% 47.0 29('.00 54100.0 1l1l.500 41l2.00 1.1700 30.000 1.4S00 -9.000 \0.7000

9JI7lW NAVAL Sill PYARDS 02 (xl) 1679 121:l196 47.0 244.00 3(,l100.O I27.0()O 441.00 0.9150 22:000 1.240() -9.11110 9.96110

90013.0 :17 SWARYl. (MARINA) 16110 12/3/96 47.0 135.00 59900.0 25.1l00 635.00 0.4420 23.400 \.I60() -9.000 5.9')O()

95006.U LOS PENASQUITOS (319) . 16111 12/4/96 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 oj! sHIiIMHN'i's (dry Wcight-jJliiil-ilglg)

STA,NIIIVl $TA'I'i~jN ... I!l.!)ii~!",~_, !~AtK . Jji,(: tIN~~ .. i\SIIAT(;I( .ti~!j4f~*.,.. TMIIi\:rqll. J'Mi)!\'j'MiC
90007.0 25 SWARTZ(NAVAi .•iA.';E/SYOIli) i673· 12/3196 47.0 30il.00OO "9.till -9.00 97.30 .4
<)oooxei 27 SWARTZ (NAvAL nAsE/sii 013) 1(.74 12/3/96 47.0 321.oij(iO -9.00 -9.00 ij'ijjJ -4

')002:2.0 j' SWAHTl.(NAVAI. HAsE ()Ill \(.75 121J1% 47.0 ·m.OOiiO :.?./i(i ~i).ojJ 97j(J '4

90039,0 CL 1(.76 i2i3/% 47.0 3(i7.00Ilel "9./10 ~9./io 9'ijO -4

93179.0 NAVAL SIIIP)'AiiDs ()3 (xl) 1(.77 i2!iN6 47.0 1191i.ooiliJ -9.00 -9.00 97jji -4

90020.0 U DE I.Al'i)i~ 16'7ii i2r3/96 47.0 542.0IJ(io -9.0(i "9.00 97.30 -4

93171<.0 NAvAL SHIPyAR.DS 02 (xi) i679 i2/3/96 47.0 749.0060 -9.60 "9.00 97.30 -4

90013.0 37 SWARTZ (MARiNA) 1680 1213196 47.0 325.00lJO -9.00 "9.06 97.30 -4
95006.0 LOS PENASQUITOS (319) 1681 12/4/96 47.0 -9.0000 -9.00 -9.00 ~9.00 -9
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S'I'ANIIM S"r~TION

~Q007.0 75 iiWA~TZ(NAVAL BASFJSYPlO)

9000l!.(j 27 SWARTZ (NAVAL !3ASFJSH PI3)

90022.0 PSWARTZ(NAVALTWm0J7)

900~'J:O CL

t?3179.0 NAVALSIIlPYAROSqJ(xl)

90020.0 (; DE LAPPE

9317l<.o NAVALSIIIPYARDS 02 (xl)

90013.0 37 SWARTZ (MARINA)

95006.0 LOS PENASQUlrOS (319)

1673

1674

1675

167(,

1677

1678

1679

1680

\(ill!

IW/9(i '47.0
1713/96 47.0

12/3/96 47.0

q/3/9(i 47.1!

1713/96 47.Q

ql3/96 -no
17/3/% 47.0

1213/96 4TO

12/4/96 47.0

ClfM47_s~.Txf
~~M4756;TXT

P!1M47 .5(..TX'T

PlIt,14V6.1'Xl'

P"~{47_56.1'),.T

CliM47. 56·TXT
ClIM47.56.1'>,.T

CHM47.56.TXT

CHM47_56.TXT

··,r~09(f··· ():Qq54~

H400 o·QQ41~

9.I~nO !HHQ~!l

?(i.~0(J0 0.0 I Q~O

:nJOoQ ().Q HflO ,
1l·4000 (J.OQ4,!5

, 1.1l()00 Q.Q2050

!5.tiQQO 0.00249

-9.00(J1l .9.00000

'(li'fQc{' ."():~?24""(>:$o~o·c"""~~1l~09" . 4,Ji!l0

1.J100 (J.ona 0·741lQ H6(J0 :,l.940l!

!.94P() 0.0777 11.,3Ss'Q 3.69(l() 6.0700

ll·p70 0." (iQ 0.574!! 3.4900 4.42(lp

1.21l00 ()'01l35 p.6 180 IO.IlOOO 12.8000

l.7()pO 0.()71l5 11.41l30 'qll()O 6.550l!

1.0100 0.0550 IJ.516Q 7.070n 8.6700

O.731l0 0.0595 0.41110 2.9200 4.2000

-9.0000 .~.OOOO .9.000(1 .9.0000 -9.0(l00



AVSlSEM ANALYSIS (dry weight-ppm-uglg) .

b,ANUM !>,ATION mORt; DATE LEG SEM AVS AVS BATCH AVSDATAQC

90007.0 25 SWARTZ (NAVAL BASEISY 010) 1673 1213/96 47~0 0.3500 22.10 -3

900011.0 27 SWARTZ (NAVAL BASF.JSH 013) 1674 1213/96 47.0 0.7240 22.10 -3

90022,0 I' SWARTZ (NAVAl. IIASE (12) 1(,75 1213/96 47.0 0.6630 22.20 -J

90039.0 CI. 1676 1213/96 47.0 0.0576 22.20 -J

93179.0 NAVALSHlPYARDS 03 (xl) 1677 1213/96 47.0 0.5740 22.20 -3

90020.0 GDELAPPE 1678 1213/96 47.0 0.7800 22.30 -3

931711:0 NAVAL SHlPYARDS 02 (xl) 1679 12f3196 47.0 0.7350 22.30 -3

90013.0 J7 SWARTZ (MARINA) 16110 1213/96 47.0 0.2690 22.40 -J

9500(;.0 LOS PENASQ\JITOS(J 19) 16111 12/4/96 47.0 -9.0000 -9.00 -9
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PCB CONGENER AND AROCLOR ANALYSIS OF SEDIMENTS (dry weight~ppb-nglg)

~'TANllM STATION IDORG DATE LF.£ o. PCR20) PCB206 PCR209 AROt248 AROl1S-&· AROt260 AR()~I\ PCBBATC"

90007.0 25 SWARTZ (NAVAL BASE/SY 010) 1673 1213/96 47:0 3.140 5.290 .. 9.580 -8.000 284.000 ~I<.OOO . ~9:{l(jO 97-325

90008.0 27 SWARTZ (NAVAL BASFJSH 013) 1674 12/3/96 47.0 J.6(iD 2.320 4.5S0 -8.000 13'7.000 -8.000 -9.000 97-325

90022.0 P SWARTZ (NAVAL RASE 012) 1675 12/3/96 47:0 3.330 6.640 IUOO -11.000 354.000 -8.000 ~9.000 97-325

')OOW.O CI. 1676 12131% 4tO 2:8')0 0.71\5 4.000 -1\.000 190.000 -1\.000 '-9.000 97-325

93179.0 NAVAL SHIPYARDS OJ (XI) 1677 12/3/96 47.0 13.lOlj 34.000 14.200 -ltoOO 1510.000 -8.000 -9;000 97-329

90020.0 (j DE LAPPE 1678 1213/96 47.0 9.320 9.160 5.150 -ltoOO 3250;000 -8.000 -9.000 97-329

93178.0 NAVAL SHIPYARDS 02 (xl) 1679 1213/96 47.0 11.950 7.120 5.741 -8.000 1880.940 -8.000 -9:000 97-329

900D.0 37 SWARTZ (MARINA) IGRO 1213/96 47.0 -11.000 0.716 i.620 -11.000 77..700 -1\:000 -9.000 97·329

95006.0 LOS PENASQUITOS (lI9) 1681 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 (qry Wl;light~pph-nwg)

STAN11M STATION mORc; UATK L"'~; A.CY M;~ A~:r BAA IIAP QIJF OKF lI~iP II..:P IIPII CIII{
. ".-

16ii 47.0
"_,-;0':,- '. .". ",,-.i';.-..i:~""····T'

."-9S3Jio' .... 9~io()o, 826.00 2050:00···· 640:00 ·\J7<i.IIO'·" 10.3090007.0 25 SWARTZ (NAVAL BASE/SY 010) 12/J/96 395;OQ H1.4° 1660.00 73(io.oo

9000!UJ 27 SWARTZ (NJ\VAL BASE/SII (13) 1674 12IJJ96 47.0 396.l1~ 3K.1O 949.00 120.00 IlllO.OO 1l!~O.OO 1450.00 579.00 1~20.00 37.90 15MJ.OO

90022.0 P SWARTZ (NAVAl. BASE (12) 1675 I2/V96 47.0 630.011 4K.:W 1570.00 14()()·00 ·n2O.QO 3430.0Q 2li60.(j0 103il.OO 2170.0~) 47.90 21l1ll.00

90039.0 CL 1676 12/3/96 47.0 123.00 252.00 :173.0Q 10~0.QO 946.00 1130.00 1110.00 991.00 9(,2.00 25LOO 161l0.00

93179.0 NAVAL SIIIPYARDS 03 (xl) 1677 12/3/96 47.0 513.00 73.90 I460.QO ~~9p.00 37QO.(j0 4£j50.00 3360.00 1500.00 2570.00 74.00 461l0.00

90020.0 G DE LAPPE 167K 1213/96 47.0 375.00 33.70 759.pq ~g~o..()o I990.PO :PPo.OO 2550.00 1180.00 I620.0Q 33.70 3430.00

93171l.0 NAVAL smpyARDS 02 (xl) 1679 12/3/96 47.0 195.00 32;60 516.00 634.00 1700.00 2310.00 1630.00 880.00 1500.00 32.60 1290.00

90013.0 37 SWARTZ (MARINA) 16110 1213/96 47.0 5.83 -!leOO 6.33 \7.40 27.00 43.00 41.70 51.10 n.OO -8.00 32.1l0

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

Page I on



;:.

PAl I ANALYSIS OF SEDIMENTS (dry wcight-pph-nglg)

:o"ANllM :o,iATlON IDOR(; UATR U~ COR DBA DBT DMN "'LA nu IND MNPI MNP2 MPIIt NPII PUN

90007,0 25 SWARTZ(NAVALBASEISY 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 BASEISH 013) 1674 1213/96 47.0 47.70 209.00 15.50 UO 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 1213196 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 NAVAL SHIPYARDS 03 (xl) 1677 12/3/96 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 1213/96 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 12/3/96 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 ~ll.OO 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
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i'Ali ANALYSIS OF SEDIMENTS (dry Weight-pph-:ngllD

STANlJl'..t

90007.0

90008.0

9lJ022.0

90039.lJ

93179.0

90020.0

931711.0

90013.0

950lJ6.lJ

lojfATION

25 SWARTZ (NAVAL BASEISY ()10)

27 SWARTZ (NAVAL BAim/SH 013)

P sWAinz (NAVAi, HASEC)J 2)

CL

NAVAL SHIPYARDS 03 (xi)

(J DE LAI'I'E

NAVAL SWPYAiujs 02 (xl)

37 SWART/. (MARIN..\.)

LOS PENASQIJlTC)S (319)

1673 12/3/96 il7.0

1674 12/3/96 47.0
1675 1213/96 47.0
1676 1'lt3/96 47.0

1677 12/3/96 47.0

16711 i2/3/96 47.0

1679 1213/96 47.0

16lio 12/3/96 47.0

16KI 12/4/96 47.Ci

Page 3of)

323.00

3koo
670.dCi

295.0lJ

971.oCi

6111.00

472.00

6.23
-9.lio

i670.00

1630.00

3340.00

4380,00

5660.00
3670.00

2'l40.00
64.30

~9.<iO

5.60 c9.O<i

2:55 ~9.ho

t09 ~9.oii

23.50 :9.Ci(j

7.43 -9.00
4.77 :9.oCi

5.86 -9.iio
-ltOO c9.ili.i
-9.00 -9.00

97~325

cj7~j25

97~j25

97-325

97:329

97c329

9h29

97~:i29

~9

c5
-5
-5

c5

:5

-5

-5
-5
-9





lii?j iW/96 47 5.780 19.10 340.072 2049.1i i4604;Oo i6653.21 0.585 '0.944 215
1674 i2/3/96 47 5.760 <lUl2 166.450 \945.65 12634:00 14579.65 oAil9 o.im I 13
1675 12/3/96 47 K020 27.63 419.640 3jii8.06 24097.00 27485.06 0.1<55 1.398 12 19
1676 i2/3/% 47 i33.:HC) j(j<jjil 229.170 6041.00 1&:\34:00 24:\75:titi 2.142 :\.7&5 7 20
1677 121]19(. 47 I Ul5rj :\ Ui? I240j40 :4 i7ild :l?277.0(j 43450.1d 1.545 2.2:27 16 20
167lt 12/:l/96 47 i8.410 41.8:i 2649.020 i93Hj 25&20.00 27754.87 1.846 2.463 j I 17
1679 ii13J96 47 15.523 32.59 17:W754 1446.66 15361.66 16807.66 i.372 UriS 7 16
1680 1213/96 47 LI65 4.28 74.708 54.06 4:11.45 485.51 ci.2ji ciA07 0 2
16Ki 12/4/96 47 :9.000 -9.tICl c9.boo -9.00 -9:00 ~9.00 -9.000 -9.olio 0 0

SEDIMENT CHEWS'fRY SUMMATIONS AND QU(JllENTS
.'. inoRG jjATE. LEG. rtL.CHLR.TIl.,jjot-,ttL~PCiJ'NLMWA>AH.. iiMW,,ijAih,ttt,.PAH.ERMq~ ...PELQ. ERMEXCD8PELEXCDS

90007.0 is SWARTZ (NAVAL BASE/SY 010)
9000KO 27 SWARTZ (NAVAL BASfJSH 013)

900220 j> SWARTZ (NAVAL BASE ClIi)
90CH'J.0 CI.

9]179.0 NAVALSIIII'YARDSOl(xi)
90020.0 tl DE LAPPE
9]i71UI NAVALSIlIPYARDS02(xl)
900n.0 37 SWARTZ (MARINA)
9S006.0 LOS PENASQUITOS (319)

STANUM STATION.
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STANUM STATION

90057.q S,LVERGATE (5 SDG&E)

90057.0 SILVERGATE (5 SDG&E)

PES'qCIDE ANALYSIS OF 11SSUE (wet wejghl-ppb-Ilglg)

IDORG DATE LEG TISS TYPE NO IN coMP SQWE{~HT SOMQI$T SOLIJ,>ID ALI)R,I[\l CCHLQR
286.0 ioi6/9~ -9.0. 'FISft7 TQi>~MELT .'~5' '2:~f' 17:12 \.00 -8.000 0.057

287.0 10/6/92 -9.0 FISH- R0lJ!'l"J) STI~pRAY n 2.66 75.00 0.g8 -!l·900 -8.000
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. PESTICIDE ANALYSIS OF TISSUE (wet weight-ppb-nglg)

STANlIM STATION IllOR(; TISS TVPK TCIIU)R ACDEN r.eIlEN orfl. CIII.R CI.PVR DACfll OPDIlD PPODU OPIlOK PPDI)K

90057.0 SILVERGATE (5 SIXi&E) 2116.0 I'ISII- TOI'SMELT 0.046 -K.OOO -IWOO 0.609 -11.00 -11.000 0.21 0.164 -11.00 1.97

90057.0 SILVEIWATE (5 sIXJ&E) 2117.0 FISII- ROlINI> STIN(iRAY -11.000 -K.OOO -11.000 0.444 -1l.OO -ll.OOO 0.09 -ll.OOO -11.00 -11.00
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STANUM STATION

90057.0 SI\...V~~R(jATE (5 SDG~E)

90057.0 SIJ.VEROATE (5 SDG&E)

PESTICIDE ANALYSIS OF 11SSUE (wet wcight-ppb-lIg1g)

mORG 1'188 TYPE PPDDM$ ".- PPDDMU .(mlPT .ffPDT 1JLDDr ·meLD I>lf;LDRIN END91 ENDQ II ..:so.~
...

286:0 FISII- TOI'SMELT -ltOO "8.00 -ltOO ,il.OO 3.44 -8:00 -8.ocio -11.000 -ltOO ,ltOO

287.0 FISH- RO"ND STINGRAY "8.00 -ltOO -8.00 ,8;00 U9 -8.00 -8.000 -IWOO -8.00 -11.00
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PESTICIDE ANALYSIS OF TiSSUE (wet weighl,pJlh-nglg)

STANIII\1 STATiON II)()R(; 'I'ISS n'I'11, II,NURIN IICI·IA 11(;1111 lIell(; lIelll) III1,PTACIII ..OR 1111, . IIC8 M..:TIIOXY MIRII,X

90057:0 SILVElWATE (5 SDO&I':) 2116.0 FISII- TOI'SMELT ·8.00 -lWOO -11.00 -ltoOO -K.OOO -K.OOO -8.000· -K.OOO -K.OO -8.000

90057.0 SILVERGATE (5 SDG&E) 2K7.0 FISH~ ROUND STINGRAY -11.00 ·8.000 -8.00 -8.000 ~8.000 -K.OOO -8.000 -8.000 -8.00 -8.000
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PEs'nCIDE ANALYSIS OF TISSUE (wet wcight-pph-cnglg)

s-rANUM STATION

9!l!l57.0 SI!.VEROATE (5 SDG&E)

9!l!l57.0 SI[VEROATE (5 81>0&E)

286.0

2K7.!l

TISI'! TYPE

Fisii~lt)PSMELT

FISI Ie IUII/N!) STINGRAY

Page 5 01'5

Cj'\/qNA
0;'77···
0.!l70

0.261 -9.00

0.074 -9.00

qOQ~N TOX.t\PU P~S.I~ATql

. 0.068 -ltoO 73.1!l

-ltOOO -ltOO 73.7!l

..,





PCB CON(lENER ANn AROCLoR ANALYSl~ Of TISSUE (wet weight-pph-rtg/~D

STAN tJ M STATl9N peIDt P(:B44

90057.0 !ilLVERGATE (5 SDG&E)

90057.0 SILVERGATE (5 SDG&E)

286.0 Oi619i ~9.0 FISH" TOPSMELT
287.0 0/6/92 -9.0 FiSHc ROUND STINGRAy

15 c9.000 ~8.odO ~ij.doo '-ihlOo -9.000 -8:000 ~9;oo6

IS 4000 "8.006 .~9.tibti ,-s.tloo "9;000 -s.doo "9.000

Pa.ge till'S

;9.000

-9.000
-!!.Ooo
"8.000



· PCB CONliENEI{ ANI> AROCLOR ANALYSIS OF TISSUE (wet wcight-pph"llg/g)

STANIlM STATION mOR(; TISS_TYPIr. PC.'IW9 1,(~HS2 P(.'II66 PCB7l1 PCH74 P(~IIlf7 PC~1I9S PCB" PCII99 pC.'lum 1'Clnos 1'(;111111

90057JI SII.VERGA'fE (5 SI)(;&E) 21<6.0 flSII· TOI'SMEI:I' .9.000 0.436 lUI J ..9.000 -9.000 0.075 -9.000 -9.000 -').000 1.110 -1l.000 -9.000

90057./1 SILVEROATE(5 SDO&E) 21<7.0 FISH· ROUND STINORAY -9.0110 -1<.000 O.OlJ7 -9.000 .9.000 ·1<.000 -9.000 -9.000 -9.111111 -1<.0110 -1<.000 -l).OOO
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STANlIM STAT10(11.. ..-. Ij)mt(;
.'

. __tii'i5. tyi~11, ". P<Jhi!t .. rt~i~~ j~I;I.iJ:t._P(;ijij7.. r(;m;j~. ft .:h.i.4.?~.it(;Q!~I "f!}i!i~. P(jU~6" .PCliis? I'Chi!;H.
90lJ57 :lJ Sll.VEiWATE (5 SIXi&E) 2KG.O Fisil~ tOl;SMj~1:I" Uso 0.254 :i).Olio :~Hibti 2:S30 :<;jliio :,);iji.id 3.Hio ~9.lj(jO -!.i.OIio :9.iJiljl

90057.IJ sILvf:RGA;m (5 SDG&E) 28'i.() FISH· ROlJNlj STiNdRAY (1.6SS 0:i91 .9.000 -9.006 1.210 :9.066 lcj:OOO 4.liib -9.()(jO :9.000 -9.000

Page j of5



PCB CONGENER ANI) AIWCLOR ANALYSIS OF TISSUE .(wet wcight-ppb-nglg)

STANIJI\1 STATION II)ORr; TISS TVI'Ii, PCIU711 pCn174 pCUl77 PCBI80 pCllllO PCIU87 PCBII19 PCIU94 I'CIlt95 PCII2111 I'CII2113

90057.0 SILVERGATE (5 SOG&E) 286.0 FlSH- TOPSMELT 0.231 -9.000 -9.000 1.270 -9.000 1.060 -9.000 -9.000 __ -8.000 -9.000 -9.000

90057.0 SILVERCiATE (5 SDG&E) 2117.0 FISH· ROUND STINGRAY 0.443 -9.000 -9.000 2.290 -9.000 0.380 ~9.000 -9.000 -8.000 -9.000 -9.000
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PCB CONGENER AND AROCLOR ANALYSIS OF lisSUE (wet weight-pp","nglg)

STJ\NIJM STATION 11~()RG TISS'i'VPE P<-'Jtll~(). "p~~~I"-.J~~ti,\'I'(L .' . i\R()$.4611 '\il.91~48 .ARQg~ ... .AROrZ611 ttl. P(:ll

9(J(J57.0 SILVERGATE (5 SDG&E) 21(6.0 . FislI" TOI'SMELT 0.049 -8.000 73:70 -9.000 ·"1:000 -9,000 .9.000 25:942

9lJlJ57.0 SiLVERGATE(5 SDG&E) 287.iJ FISH- ROLJlIlO S'i'llIlORAY 0.048 .8.000 73.70 .9.000 -9:000 -9.000 -9.000 20.4411
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STANIII\1 STATION

90057.0 SII.VEIWATE(5 SDG&E)

90057.0 SII,VElWATE (5 SDG&E)

PAl I ANALYSIS OF TISSUE (wet wcighl-pph-nglg)

I\)C)I{(; I)~:rlt . L1u; . TI~S TVP~ ,N(}IN tuMp M~ A('I~ .MiT iIM.JIAP .. RIJIi jl~~' Ilc:!'. IW.I' ill'li CIIR ~:OI{ mlA

2Udl 10/6/92 "9,0 I'ISII· '1'( >psMEI:1' 15 -kljll -/tOO 41.00 ~1i.OlJ 4toO ~li.i)(j -11.00 -1l.00 -/tllll -KllO -KOO -').00 -IWO

21l7.0 10/6/92 -9.0 flSI j- ROIIND S'I'INORAY 15 ;11.00 ·-H.OO 4tOO "Il.OO .11.00 "K.OO .11.00 -K.OO -IWO "IWO -K.OO -').IllJ -K.I'O
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PAIl ANALYSIS OF TISSIJE (wd wcjght~pph-nglg)

STANliM STATiON mOlu; TISS TVPF, nUT nMN It'IA It'l,(l INn MNPI MNP2 MPIIl NPII PUN PER PYR TMN TRY PAUUATCII . SOllATAQA

90tl51.\l SII.VEROATE (5 SIXl&.E) 2116.0 \;\SII-TorSMm:r -'HIO -11.00 -11.00 -IUlO -g.OO -8.00 -ltOO. -1l.OO -11,00 -K.OO -8.00 oK.OO -8.00· -9.00 73.70 -5

90057.0 SII.VEIWATE (5 SIXl&.E) 2K7.0 IlISII- ROUND STINORAY -9.0{l -8.00 -8.00 -8.00 -8.00 -8.00 -8.00 -K.OO -8.00 -ltOO -8.00 -8.00. -8.00 -9.00 73.70 -5
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<HV\JN SIZE ('X. lilies), TOTI\L O!WI\NIC CI\RBON ('Xi dry weight) I\ND DISSOLVED ORUANIC CARBON (uM)

STANIIM STATION IIK)R(; DATE· LF.,(: .. FINF..S FINEBATCII FINEONfAQC T()C TOCDATCII TOCDATAQC DOC
91l(io7.0 25 SWARTZ (NAVAL IlASE./SY Oil» (613 1213/96 47:if 73.24 1397064 .:.t T.M 47 ·4 -9
9000lU) 27 SWARTZ (NAVAL BASE/SH OJ]) 1674 12/3/96 47.0 62.1<9 1397064 -4 1.61 47 ·4 ·9
90022.0 I' SWARTZ (NAVAl, IIASE () 12) 1675 12/3/% 47.0 1l1.l4 1197064 -4 2.21l 47 -4 .')

900:l9.0 CI. 1676 12/3/% 47.0 11l.21 B971164 -4 11.98 47 ·4 ·9
93179.1l NAVAL SIIII'YARDS OJ (xl) 1677 12/J/96 47.0 71l.51l 1197064 -4 2.48 47 ·4 -9

90020.0 (i DE LAPPE 1671l 12/3/% 47.0 1l2.49 B97064 -4 2.41 47 -4 -9

93171U) NAVAL SIIII'YARDS 02 (x I) 1679 1213196 47.0 43.15 B97064 -4 2.22 47 -4 ·9
90013.0 37 SWARTZ (MARINA) 16KO 12/3/96 47.0 94.20 B971164 -4 1.29 47 -4 -9

95006.0 LOS PENASQUITOS (319) 16K\ 12/4/96 47.0 50.98 B97064 -4 1.05 47 -4 752
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Eollaustorizu estllurill.t PERCENT SURVIVAL SOUD pHASE n:ST, AND WATER QUALITY (mg/L)

STANllM STATION IpORG DAT~ Lf.G METAJ)~TA ..CfRL .~E ~N EESD EE s~ EE TOX. J<;~BATCII EEQr EE OTNIIJ

CONTROL 47.0 toxdala7.wpd CI 99.00 2.00 -9 -9 147too -4 3.400

90007.0 25SWART7. (N AVAL BASE/SY OlO) 1673 12/3/9(, 47.0 toxdata7.wpd CI 1(7.00 ll.OO • Nil' 147tee "3 -Il.OOO

90001(.0 27 SWAR·17.(NAVAL BASE/SII (13) 1674 12/3/% 47.0 toxdala7.wpd CI 91.00 2,00 • NT 147t.ee .] 0.290

90022.0 I' SWAR'IZ(N/\ VAI.IIASE (12) 1(;75 12/J1% 47.0 loxcMa7.wptl CI noo 21.00 n~ NT 147too ·3 O.ISO

90039.0 CI. 1676 12/3/9(, 47.0 toxdala7.wpd CI 22.00 39.00 • T i47tee -3 0.840

93179.0 NAVAI.SHII'YARI>S m (XI) 1677 12/3/96 47.0 loxdala7.Wpd CI 1(7.00 8.00 • NT 147tee ~3 1).360

90020.0 (; DE LAPPE 1671( 12/3/96 47.0 toxdala7.wpd CI 66.00 37.00 ns NT 147tee ·3 3.300

93171<.0 NAVALSHIPYARDS 02 (XI) 1679 1213/96 47.0 toxdata7.wpd CI 1(8.00 i4.00 ns NT 147tee "3 2.000

90013.0 37 SWARTZ (MARINA) 1680 12/3/96 47.0 loxdala7.wpd CI 1(3.00 8,00 • NT i47tee -4 0.920

9500(i.O LOS I'ENASQlJlTOS (lI9) 161(1 12/4/% 47.0 toxdata7.Wpd CI 1(4.00 4.00 • NT 147tee -4 2.300
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Eohau.,toriu.' e.,tuariJu PERCENT SURVIVAL SOLID PHASE TEST, AND WATER QUALITY (rngIL)

STANUM STATION IDORG DATE LEG EE OUNlU EF.. OHZS EE ITNlU EE lUND) EE IIUS

CONTROL 47.0 0.077 -9.0000 -9.000 -9.000 -9.00011

901107.0 25 SWARTZ (NAVAL RASEJSY Olll) 1673 1213/96 47.11 .8.000 -9.0000 0.950 0.012 0.0079

900111l.0 27 SWARTL (NAVAL BASFJSH (13) 1674 12/3/96 47.0 0.008 -9.0000 0.700 0.020 -8.j)OOO

90022.0 I' SWARTZ (NAVAL BASE (12) 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 1l.063 0.2693

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

90020.0 GDELAPPE 16711 1213/96 47.0 0.064 -9.0000 1.900 0.019 0.0498

9317lUI NAVAl. SHIPYARDS 02 (XI) 1679 1213/96 47.0 0.042 -9.0000 2.800 0.040 0.6457

90013.11 37 SWARTZ (MARINA) 1I,IlO 1213/96 47.0 0.020 -9.0000 1.700 0.016 0.1727

95006.lJ LOS PENASQUITOS (319) 16&1 12/4/96 47.lJ 0.069 -9.lJlJlJO 2.700 0.017 lJ.lJ707
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Strongylocentrotus purpuratus PERCENT NORMAL DEVELOPMENT IN SEDIMENTIWATER INTERFACE, ANT) WATER QUALITY (Iug/L)

STANlJM STATION .. IDOR9 DATE LEG METADATA CfRI, .SrD.l.MN SPpL$Q SfPj S~. $PDI TOX "PD.I ..BAI(;H ~P.D.lQC
0'

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

90007.0 25 SWARTZ (NAVAL BASFJSY 010) 1673 12/3/96 47.0 toxdala7.wpd CI 76,00 40.00 lIS NT i47tspdqwi -)

91l1lllKO 27 SWARTZ (NAVAL BASE/sil (13) 1674 1213/96 47.0 toxdala7.wpd CI 9,(00 5.00 oS NT 147t.~pd.qwi .J

91l022.1l I' SWARTZ (NAVAl, BASE ()12) 1675 12/3/1)(, 47.0 toxdata7.wpd CI 43.00 32.00 $ T 147t.~pdswi ·3

90039.lJ CL 1676 12fJf96 47.ll toxdata7.wpd CI 38.00 51.00 ;. T 147tsfldswi -4

93179.0 NAVAL SHIPYARDS 03 (XI) 1677 12fJ/96 47.0 toxdata7.wpd CI 74.00 32.00 ns NT 147t"pdswi "3

90020.0 (j DE LAPPE 16711 1'l-/3/96 47.0 wxdata7.wpd CI 57.00 36.00 ." NT 147t~pd~wi ·3

9:1171CO NAVAL Sill I'YARDS 02 (XI) 1679 12f)f96 47.0 toxdata7.wpd CI 2.00 4.00 • T 147t~dqwi ·4

900lHl 37 SWARTZ (MARINA) \(,110 12f3f'.>6 47.fi toxdata7.wpd ci 78.00 44.00 i\s NT 147tspd~wi ·3

950ll(j.lJ LOS PENASQlJlTOS (319) \681 12f4f96 47.0 toxdata7.wpd CI 67.00 12.00 $ NT 147t.\-pd~wi -4
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Strongylocentrotus purpura/lis PERCENT NORMAL DEVELOPMENT IN SEDIMENTIWATER INTERFACE, AND WATER QUALITY (rng/L)

STANUM STATION .IDORG DATE LEG SPDI OTNH3 SPDI OUNII3 SPDI 0"2S

CONTROL 47.0 -8.000 -8.000 0.0010

900rl7.0 25 SWARTZ (NAVAl. BASE/SY (10) 1673 ",. 1213/96 47.0 0.270 0.008 0.0499

9000lUl 27 SWARTZ (NAVAL BASEISII on) 1674 1213/96 47.0 0.250 0:003 0.0055

90()22.0 I'SWARTZ (NAVAL BASE (12) 1675 1213/96 47.0 0.420 0.004 0.0077

90039.0 CL 1676 12/3/96 47.0 0.150 0.001 0.2774

93179.0 NAVAL SHIPYARDS 03 (X I) 1677 1213196 47.0 -1l.OOO -11.000 0.0016

90020.0 (~DEI.APPE 16711 1213196 47.0 0.100 0.003 0.0004

931711.0 NAVAL SIIlPYARI>S 02 (XI) 1679 . 1213/96 47.0 0.990 0.010 0.0163

90013.0 37 SWARTZ (MARINA) 16110 12/3/96 47.0 0.960 0.010 0.0066

95006.0 LOS PEN ASQUITOS (319) 16111 1214/96 47.0 0.690 0.004 0.0053
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fJEN'I'IIIC cOMMUNiTY ANALYSES: STATISTicAL ANALYSIS

STANIJM STATlc'jN !ijORG J)ATI~ LEG
90007. i~~WARtZ (N.Av.AL UA1iW1iY PIO).

- ',.-"-,,

...iL..., ....' .,.167;!,.,.~.,.~J~/~~1?6

sprdes faill #ofSp. JiliiDi~~r,per,.~9#., Silii.milry Sflltbtlts
• -:"'" -"""';~- ..-,,!- ~•.." ~J, ,:@2,.,.tep;l. ",~iii~,~.,medi3!i itiiil ,JitilX ., .~t 1)l:v. o RE. ~5o/oCL sum

AlI1phid~utnpus neu I"tus G:iinmaridca 0 0 I oj oj iJ I 0.6 0.3 L3 i
(ir;tmlitlicrella japani;;. Oarnmaridea I 0 0 0:3 0.5 0 I 0.6 0:3 L3 I
Synehelidium sp. (Jariimarioea 1 0 1 0.7 0.5 0 I (l.6 oj L3 2
Euphilomedes carcharodonta <)Stracoda (j 0 i oj id 0 I 6.6 oj L3 I
Leptognatbia sp. Tan:iiditcea 0 0 I 6.3 0.5 0 i 0.6 0.3 L3 I
111cora Iragilis Bivaliiia 0 0 1 0.3 &.5 0 I 0.6 0.3 L3 I
Armandia hrevis Polychacita I 0 0 (jj 0.5 0 i 0.6 0.3 L3 I
Caullcriella pacifica Polycliaeta 3 6 2 L7 L5 0 3 jj 0.9 3.4 5

. Cossura candida Polychaeia 0 1 1 0.1 0.5 0 I 0.6 0.3 L3 2

Dii>laciirus sp. ~-, Palychaeta I 0 iJ oj oj 0 I 0.6 0.3 L3 I
Don-ili"a longicomis

I
Polycha'eta 1 0 1 0.7 oj 0 0.6I 0.3 1.3 2

Eteone lighti Polychaeia I 0 0 oj oj 0 1 0.6 0.3 L3 1

Euchone lironicola Polychaeta 3 0 I Jj L5 0 3 1.5 0.9 3.4 4

Exogone lourei Polychaeta 1 i 3 1.7 2.0 I 3 1.2 0.7 2.6 5

Iiannothoinae spp. indet Polychlieta I 0 0 0.3 6.5 0 i 0.6 0.3 L3 I
[~itosc()loplos pllgettensis Polychaetil II 0 I 4.0 5.5 0 11 6.1 3.5 13.7 12

M.;dioiiJ~~llls ambiseta Polychaeta I 2 0 1.0 1.0 0 2 to 0.6 2.3 3

McdiomaStlls californiensis Polychaeta 6 3 1 3.3 3.5 1 6 2.5 L5 5.7 10

Mcdiomaslus sp(P) Polyd'iaeta 2 I 0 1.0 1.0 0 2 1.0 0.6 2.3 3

N~1'hl}'s comllt. Polychaeta 6 0 2 i.7 3.0 0 6 3.1 1.8 6.9 8

Ncr-eis pincem Polychaela ° 1 0 OJ 0.5 0 1 0.6 0.3 L3 I

Odontosyllis phosphorea Polychaeta 5 0 0 1.7 2.5 0 5 2.9 1.7 6.5 5

I'araprioriospio pinnata Polycnaeta I 0 0 0.3 0.5 0 I 0.6 0.3 J.] I
Pisla alala Polychaeta 2 0 1 1.0 LO 0 2 1.0 0.6 2.3 3

Po.:cilochaelus sp. A Polychaetil 0 0 i 0.3 oj ° I 0.6 0.3 J.] I
Prionospio heterobranchia Polychaeia 20 1 14 11.7 iii.5 I 20 9.7 5.6 :iL9 35

Pscudofloiydora pallcihranchiata Polychai:ta ° 2 0 0.7 1.0 ° 2 1.2 0.7 2.6 2

Scolc1ejlis spi>. indct. Pnlychaela I 0 3 1.3 L5 0 3 U 0.9 3.4 4
Scoletoma lelraura Polychaela 3 2 i 2.0 2.0 I 3 1.0 0.6 2.3 6

~C()leloma zonata Polycnaela 2 2 1 1.7 jj i 2 0.6 0.3 L3 5

Nelnerlea Nemettea' 41 ° 0 13.7 20.5 ii 4i 23.7 13.7 53.3 41

Oligochaeta Oligocn#ta It I. .. "...0. •.,0.3"• 0.5.",0. L Q,6 0.3 L3 I
Tolal IridividWilS ° lis 17 38 56.7 66.0 17 id 51.6 29.8 116.1 I'io
Total Species 32 23 11 i9 17.7 1'7.0 11 23 6.1 3.5 13.7 53
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BENTIfIC COMMUNITY ANALYSES: STATISTICAL ANALYSIS

l'.TANlIM STATION IOORG DATE LEG

9011117 25 SWARTZ (NAVAl, UASFJSY 010) (clint.) 1673 12/113/96 47

sred~
' ..

TOIUI ## IIfSp. Number per clIre Summury Stutlstics
r 1 rep 2 r"Jl3 mllllll median min max SI.l>"v, S.E. 95%('1. sum

"'"tulh~~st: Indlv, 2 0 4 2.0 2.0 0 4 2.1I 1.2 4.5 ·6

TlItul Crust. 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

Gammarid SI'. 3 2 0 2 1.3 1.0 0 2 1.2 0.7 2.6 4

Other Crustaeean Indiv.
~

0 0 2 0.7 LO 0 2 1.2 0.7 2.6 2

Other CrustaceanS". 2 0 0 2 0.7 LO 0 2 1.2 0.7 2.6 2

TlItul .....chiDlIdemllndiv. 0 0 0 0.0 0.0 0 0 0.0 0.0 0.0 0

Tot~1 ~hinodenn Sp. 0 0 0 0 0.0 0.0 0 0 0.0 0.0 0.0 0

Total MoUusdndlv. 0 0 I 0.3 0.5 0 1 0.6 0.3 1.3. I

Total ~oPWICSp. 0 0 I 0.3 0.5 0 I 0.6 0.3 1.3 I

Total Polychaete Indiv. 72 16 33 40.3 44.0 16 72 28.7 16.6 64.6 121.
Total PolychaeteSp. 24 20 10 14 14.7 15.0 10 20 5.0 2.9 11.3 44

STANUM STATION mORG DATE LEG

901108 .27SwARTZ(NAVAL UASFJSII 013) 1674 12/03196 47

Srecies Tua #ofSp. Nnmber rer core Snmmary Statistics
rep 1 rep 2 rep 3 mean median :mm max Sl Dev. S.E. 95o/oCL sum

Heptac3fJ'Us sp. Decapoda I I 0 0.7 0.5 0 I 0.6 0.3 1.3 2
Amphideutol'us o<-'Ulatus Gammaridea 0 2 0 0.7 1.0 0 2 1.2 0.7 2.6 2
Grandjdiereli~ja(lOniea Gammandea 1 I 0 0.7 0.5 0 1 0.6 0.3 1.3 2
Synehelidium sp. (jammaridea I 2 0 1.0 1.0 0 2 1.0 0.6 2.3 3
'Ibl'ura Iragilis Bivalvia 0 0 I 0.3 0.5 0 I 0.6 0.3 1.3 1
Annandia hrevis I'olychaeta. 0 1 0 0.3 0.5 0 I 0.6 0.3 1.3 I

Caulleriella I'aeilica Poly......aeta 0 I 3 1.3 U 0 3 1.5 0.9 3.4 4

Cos.~ura candida Polychaeta I 3 2 2.0 2.0 I 3 1.0 0.6 2.3 6

Cossura pygoda<.lyIata Polychaeta 0 0 1 0.3 0.5 0 I 0.6 0.3 1.3 1

Dipl<x:iiTus sp.' Polychaeta 0 0 I 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 0 1 0 0.3 0.5 0 I 0.6 0.3 1.3 1

Euchone limnicola Polychaeta 0 4 0 L3 2.0 0 4 2.3 1.3 5.2 4
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Prionospio lighti

PsCud9FI~dor~ pauc~~ranchiata
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Scoletoma tetraura
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ir;.t~il~;~i~id~~1s
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T lItal C:rlJ!it. §p.
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Other Cl1lstacc!Ul Sp.

Total E!'N1to~ennImliv.

Tota! ~~J1m0del1USp.

Total !\f9!I!!Se I",Hv,

Tot'!ll\1(lUuse s.p.
Total p()lycl)l!et~ ~~Id!v.

Total Polyehll!,te Sp.

STANIJM STATION

9t1011!f F lOWA,RTZ(NAVAL BA,SF/SI~Ql:J) (\,(mq
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BENTIllC COMMUNITY ANALYSES: STATISTICAL ANALYSIS

1'>'TANIlM STATION IDORG DATE LEG

9111122 P SWARTZ (NAVAL BASE 012) 1675 11/03196 47

SpedI'll TulUl #ofSp. Number per cure SumR1llry Stutl~tk"

rep I rep 2 rep 3 mllllJl median min max St Dev. S.E. 95%CL sum
Ilcplacafpus '"p. l>ecapoda 1 0 1 0.7 0.5 0 I 0.6 0.3 U 2
Grandidicrdla japonica Gammaridea 14 21 4 13.0 12.5 4 21 11.5 4.9 19.2 39
Rudilemhoi!ies !1cnopropodus Gammaridea 0 2 0 0.7 1.0 0 2 1.2 0.7 2.6 2

Synch'il!dium ~l!, , Gammaride..\ 0 I 0 0.3 0.5 0 I 0.6 0.3 1.3 I
EUII'lilome~cs car~harodonla 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 1 0.6 0.3 1.3 I
Adcocina sp. Gastropoda 7 1 0 2.7 35 0 7 3.8 2.2 8.5 8
Nassariussp. Gastropoda 0 1 0 0.3 0.5 0 1 0.6 0.3 1.3 1
Aphdoehaela SP(p) Polychaeta 0 I 0 0.3 0.5 0 1 0.6 0.3 1.3 1
Annandia brevis Polychaeta 0 1 0 0.3 0.5 0 I 0.6 0.3 1.3 I
Caulleriella pacifica Polychacta 0 3 0 1.0 U 0 3 1.7 1.0 3.9 3
Cossurd camfida Polychacta 1 1 I 1.0 1:0 I 1 0.0 0.0 0.0 3

Cossur!': p~godactylata Polychaeta 6 2 2 3.3 4.0 2 6 2.3 1.3 5.2 10
DiplociirUs sp. Polychacta I 0 I 0.7 0.5 0 I 0.6 0.3 1.3 2

DotVilI~lll~~I~hus Polychaeta 0 0 I 0.3 O.S 0 I 0.6 0.3 1.3 I
Euchone liinnicola Polychacta 0 0 6 2.0 3.0' 0 6 3.S 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 0.3 O.S 0 I 0.6 0.3 1.3 1
LeilOscoloplos pugeUensis Polychaeta 6 I 4 3.7 35 I 6 2.S U S.7 II
Mediomastus arnbiseta Polychacta I 0 0 0.3 0.5 0 I 0.6 0.3 1.3 I
Medioma.ortus californiensis Polychacta 7 3 6 5.3 5.0 3 7 2.1 1.2 4.7 16
Medloma.o;1us SP(P) Polychaeta I I 0 0.7 O.S 0 I 0.6 0.3 1.3 2
Microspio pigmentala Polychaeta I I 0 0.7 0.5 0 I 0.6 0.3 1.3 2
Nephtys cornuta·. Polychaeta 1 0 0 0.3 O.S 0 I 0.6 0.3 1.3 I
NercisprOcera Polychaeta 0 0 I 0.3 O.S 0 I 0.6 0.3 1.3 I
(ldoniosyllis phosphorea Polydlaeta 4 2 I 2.3 2.S I 4 I.S 0.9 3.4 7
I'rionospio heterobranL,.hia Polychaeta 12 5 6 7.7 8.5 5 12 3.8 2.2 8.5 23
Pscudopolydora paucibranchiata Polydtaeta 4 3 7 4.7 S.O 3 7 2.1 1.2 4.7 14
Scolelepis spp. indet.. Polydtaeta 1 0 2 1.0 '1.0 0 2 1.0 0.6 2.3 3

Scoleto~ tetraura Polychacta 0 1 I 0.7· 0.5 0 I 0.6 0.3 1.3 2
Scoletoma'zonata PolychAeia '7 5 6 6.0 6.0 S 7 1.0 0.6 2.3 18
Nemertea Nernertea 2 0 0 0.7 1.0 0 2 1.2 0.7 2.6 2

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

Tot31IJidiViduals 86 '56 54 65.3 70.0 54 86 17.9 10.3 40.3 196
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BENTHIC COMMUNlTY ANALYSES: STATISl'ICAL ANALYSIS
•• 1

IH9R(; IlATE I,F£STANIIM STATION

9111122 P. SWAltTZ (NAVAL IIASE (12) (rol1t.) )675 12/03/96 ,,7
..

;h'~1! Nll!Illle.r per e"reSpedes lIufSp. Sunuul!ry Statl!ille~

rep!' ,r ~ rep] mean medillll min max Stl)cv. S.E. 95o/.cL sum
Tulai Spnlt's 33 '20 19 . /2(j. 19:7 'i9:5 19 20 ···(j.6 "0,3' L] 59
Tutal Crust.lndlv. 15 24 5 14.7 14.5 5 24 9.5 5.5 2\.4 44

Tutal Crust. Sp. 5 2 3 2 P 2.5 2 3 0.6 0.3 1.3 7

<lanuriaril1 Indiv. 14 24 4 14.0 14.0 4 24 IQ.O 5.8 22.5 42

GammaridSp. 3 I 3 ·1 1.7 2:0 I 3 q 0:7 2.6 5

OtherGI1.!~lllI ~n~iv. I 0 I 0.7 0.5 0 1 0.6 0.3 1.3 2

Other Crustac.lanSp. 2 1 0 1 0.7 0.5 0 1 0.6 0.3 1.3 2

Total Ecbinodeml Indiv. 0 0 0 0.0 0.0 a 0 0.0 0.0 0.0 0

Tutal Eebinodeml Sp. a 0 0 0 0.0 0.0 0 0 0.0 0.0 0.0 0

Total MoDusc Indiv. 7 2 I 3.3 4.0 I 7 3.2 1.9 7.2 10

To~al~~DuscSp. 3 1 2 1 1.3 U 1 2 0.6 0.3 1.3 4

To~al."ol~chaet~. Indjv. 55 30 47 44;0 42.5 30 55 12.8 7.4 28.7 132

TotalPolyehaete Sp. 23 15 14 16 15.0 15.0 14 16 1.0 0.6 2.3 45

STAN liM STATION IDORG IlATE I.-EG

9111139 CL 1676 12/03/96 47

Species Taxa #orsp. N~ber per core Sununary Statistics

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

Musculi~1asenhousei Bivalvia 0 1 a 0.3 0.5 a I . 0.6 0.3 1:3 i

Capitella capitata Polyt:haeta II I 21 11.0 . 11.0 I 21 10.0 5.8 22.5 33

Caulleridla pacifica Polychaeta 4 a 0 1.3 2.0 a 4 2.3 1.3 5.2 4

('o"..,ura candida Polychaeta 2 0 0 0.7 1.0 0 2 1.2 0.7 2.6 2

Dorvillca longicomis Polychaeta 22 a 4 8.7 11.0 0 22 11.7 6.8 26.4 26

EXllgoRe lourei Polydiaeta I 0 I 0.7 0.5 0 I 0.6 0.3 1.3 2

Ncanthes acuminata Polychaeta 2 1 5 2.7 3.a I 5 2.1 1.2 4.7 8

Syllides "Pp. JUY. p(jlych"aeta I 0 0 0.3 0.5 0 I 0.6 0.3 1.3 I

Nematoda Nenuatoda 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 I 0.6 0.3 1.3 I

Oligochaeta OligJchaeta 8 I 10 6.3 5.5 I 10 4.7 2.7 10.6 19
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BENHnc COMMUNITY ANALYSES: STATISTICAL ANALYSIS

STANllM ~TATION IDORG DATE LEG

90039 CL (coot;) .1676 12/03196 47

Species .. Ta][a #ofSp. Number per core SlIIIlJI)llfJ' Statistics

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

Totul individuals 57 4 41 34.0 30.5 4 57 21.2 15.1 61.2 102

Total Species II 10 4 5 6.3 1.0 4 10 3.2 1.9 7.2 19

Total Cmst.lndiv. 0 0 0 0.0 0.0 0 0 o.n 0.0 0.0 0

Total Cmst. Sp. 0 0 0 0 0.0 0.0 0 0 0.0 o.n o.n 0

Gammarid Indiv. 0 0 0 0.0 0.0 0 0 o.n n.o OJ) 0

Gammarid Sp. 0 0 0 0 0.0 0:0 0 0 :0.0 0.0 o.n 0

Olha Crustacean Indiv. 0 0 0 0.0 0.0 0 ,0· o.n 0.0 0.0 0

Olhi:r Crustacean Sp. n 0 0 0 n:o 0.0 0 0 n.o 0.0 o.n n

Total Echinoderm Indiv. 0 0 0 0.0 0.0 0 0 n.o 0.0 0.0 0

Total Echinodeml Sp. 0 0 0 0 0.0 0.0 0 0 0.0 0.0 0.0 0

Total MoUIlSC Indiv. 0 I 0 0.3 0.5 0 I 0.6 0.3 1.3 I

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

Total Polychaete Indiv. 43 2 31 25.3 22.5 2 43 21.1 12.2 47.4 76
.' ' .": ~ 1.. ••

Total PolYchaete Sp.. 7 7 2 4 4.3 4.5 2 7 2.5 1.5 5.7 13

STANUM STATION IDORG DATE LEG

93179 NAVAL SHIPYARDS OJ (xl) 1677 12103196 47

Species Ta][a #ofSp. Number per core SlIIIlJI)llfJ' Statistics

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

Neolrypaea caJilomiensis Dccapoda 0 0 I 0.3 0.5 '0 I n.6 0.3 1.3 I

Amphideutopus oculalu.~ Ganunaridea I I 0 0.7 0.5 0 I 0.6 0.3 1.3 2

Corophium acherusicum Gammaridea 0 2 0 0.7 1.0 0 2 1.2 0.7 2.6 2

Grandidierella japonica Gammaridea 15 14 II 13.3 13.0 II 15 2.1 1.2 4.7 40

Hippomedon sp. Ganunaridea 0 0 I 0.3 0.5 0 I 0.6 0.3 1.3 I

Rudilcmhoides slenopropodu.~ Gammaridea 3 0 0 1.0 1.5 0 3 1.7 1.0 3.9 3

S~'I1chelidium re<.:tipaliilum G8mmaridea 6 3 0 3.0 3.0 0 6 3.0 1.7 6.8 9

Euphilomcdcs carcharodonta Ostracoda 0 2 0 0.7 1.0 0 2 1.2 0.7 2.6 2

Parasterope sp 0!.1racodll 0 0 19 6.3 9.5 0 19 11.0 6.3 24.7 19

Pycnogonida Pycnogonida 0 I 0 0:3 0.5 0 I 0.6 0.3 1.3 I
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BENllflC COMMUNITY ANALYSES: STATISTICAL ANALYSIS

93179 NAVAl, SIUPYAKDSOJ (xI)(conf.) 1677 111113/96 47

Spl'c1rs Taxa #orsp. Number per core SnnUDllry Statistics

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

ToW MoUnsc Indiv. 1 11 ] 5.0 6.0 1 II 53 3.1 11.9 15

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

Total Pulycbaete Indlv. 86 86 27 66.3 56.5 27 86 34.1 19.7 76.6 199

Tutal Polycbaete Sp. III 15 9 6 10.0 10.5 6 15 4.6 2.6 10.3 30

STANUM STATION IDORG DATE LEG

90020 GDELAPPE 1678 12/03196 47

Species TlUa #orsp. NDDlber per core Swmnary Statistics

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

Amp~deutopus oculatus Ganunaridea 1 3 4 2.7 2.5 1 4 1.5 M 3.4 8

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

Rudilemboides stenopropodus Ganunaridea 7 3 4 4.7 5.0 3 7 2.1 1.2 4.7 14

Synchelidium re<.'tipalmum Ganunaridea 0 4 2 2.0 2.0 0 4 2.0 1.2 4.5 6

Parasterope sp Ostracoda 0 1 0 0.3 0.5 0 I 0.6 0.3 1.3 1

Leptochelia duhia Tanaidacea I 0 5 2.0 2.5 0 5 2.6 1.5 6.0 6

Leptognathia sp. Tanaidacea 1 I 0 0.7 0.5 0 I 0.6 0.3 1.3 2

ZeUKo normani Tanaidacea 0 0 I 0.3 0.5 0 I 0.6 0.3 1.3 I
Musculisla 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 I 0.6 0.3 1.3 2
Armandia hrevis Polychaeta 0 2 0 0.7 1.0 0 2 1.2 0.7 2.6 2

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

Capitella capitala Polychaeta 1 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

Cos.~ura pygodactylala 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 limnicola Poly..-haeta 1 I 0 0.7 0.5 0 I 0.6 0,] 1.3 2
Eupolymnia spp. juv. Polych3eta 0 2 0 0.7 1.0 0 2 1.2 0.7 2.6 2

EKogone 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 pugettensis Polychaeta 24 14 15 17.7 19.0 14 24 5.5 3.2 12.4 53
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RENllflC COMMUNITY ANALYSES: STATISTICAL ANALYSIS

'U179 NAVAl; SII'fpyAlios 03 (xl) (cont.) 1677 12/113/96 47

Sp..ci~ Tuxa II ufSp. Number per core Swnmary Statistics

rep I r 2 rep 3 mean median niin max SlDev. S.E. 95%CL sum

Total MoUusc Indiv. I 11 3 5.0 6,0 I II 5.3 3.1 11.9 15

TofalMf'UuSc Sp. 2 I I I 1.0 1.0 I I 0.0 0.0 0.0 3

Tuta(PolyCl~ete Indlv. 86 86 27 66.3 56.5 27 86 34.1 19.7 76.6 199

TotBlPolychuete Sp. 18 IS 9 6 10.0 10.5 6 15 4.£j 2.6 10.3 30

STANUM STATION mORG DATE LEG

90020 GDE'LAPPE ·1678 12/03196 47

Species Tua #ofSp. Number per core Swnmary Statistics

-..... rep I rep 2, rep 3 mean median .niiJi riIax Sl Dev. S.E. 95o/oCL sum

Amp!li.,*J1topus Oculatus Ganunaridea I 3 4 2.7 2.5 I 4 1.S 0.9 3.4 8
Gramfidierella japonica Gammaridea 3 0 2 1.7 l.S 0 3 1.S 0:9 3.4 5

RudilenWoides sl~opropodus Gammaridea 7 3 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

Par~emJl!lSP Ostracoda 0 I 0 0.3 0.5 0 I 0.6 0.3 1.3 I
LeptOchelia dubia Tanaidacea I 0 5 2.0 2.5 0 5 2.6 l.S 6.0 6
LePtognalhia sp. Tanaidacea I I 0 0.7 0.5 0 I 0.6' 0.3 1.3 2
Zeuxonol"lll!\lli Tanaidacea 0 0 I 0.3 0.5 0 I 0.6 0.3 1.3 I
Musculistasenhousei 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 15 0.9 3.4 17
Acteocina sp. Gastropoda I 0 I 0.7 0.5 0 I 0.6 0.3 1.3 2
~iabrevis Polychaeta 0 2 0 0.7 1.0 0 2 1.2 0.7 2.6 2

Brania brevipharyngea Polychaeta 0 I 0 0.3 0.5 0 I 0.6 0.3 1.3 I

Capitella capitata Polyd\ll(:ta I 0 0 0.3 0.5 0 I 0.6 0.3 1.3 I

Cossura candida Polyi:haeta 4 0 0 1.3 2.0 0 4 2.3 1.3 5.2 4
CoSsuraj>ygodaCtylata Polycbaeta 6 2 4 4.0 4:0 2 6 2.0 1.2 4.5 12
I>orvillea longicomis Polychaeta 2 .0 0 0.7 1.0 0 2 1.2 0.7 2.6 2
Euctl\me'limniL:ola ~()I~~~ I '1 0 0.7 0.5 a I 0.6 0.3 1.3 2

" .. " . ~ --
Eupolymnia spp.juv. Polychaeta 0 2 0 0.7 1.0 0 2 1.2 0.7 2.6 2
,Exilgone !ourei Polychaeta 8 23 10 13.7 15.5 8 23 8.1 4.7 18.3 41
Gly.:era spp. juv. Polychaeta I 0 0 0.3 0.5 0 1 0.6 O.~ 1.3 I
Leitoscoloplos pugettensis Polychaeta 24 14 IS 17.7 19.0 14 24 5.5 3.2 12.4 53
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BENTIIIC coMMIJNITY ANALYSES: STA11STICAL ANALYSiS

S'fANUM S'fAnON IDORG DATE LEG
90020 GI)~LAPPE(cont.) ," .-....~. ..... t~18 .... .12io~/'6 47.

Speties iilia #lifSp. Jilum~rj)~..,cot'i" ' Summary StatiStics

cept "'up2 "rep) mean inediah~miil max SlQev. ...~.E. 95o/oCL sum

·Mediorila.'tus'afubiseta Poiy~11aeta I 0 0 0.3 0.5 0 I 0.6 0.3 1.3 I

Medioma.~us calitorniensis Jitilyclketa 1 2 i 1.3 1.5 1 2 0.6 0.3 1.3 4

Mediomastussp(p) Poiy~iiiieta 3 9 6 6.0 6.0 3 9 3.0 1.7 6.8 18

Ncphtys comuta Polychiieta I 0 0 0.3 0:5 0 I 0.6 0.3 1.3 1
Odolltosyllis jJhosphorea Polycltacta I 0 0 0.3 0.5 0 i 0.6 0.3 1.3 1

Priollospio heterobranchia . Polycliaeta 10 19 24 i7.7 i7:0 10 24 7.1 4.1 16.0 53

Pseudopolydora paucibranchiata PoiyCliileta 9 20 20 16.3 14:5 9 20 6.4 3.7 14.3 49

Scolelepis spp: indel PolyChaeta 0 0 I 0,3 0.5 0 I 0.6 0.3 1.3 I

Scoletoma ere..-'ta Polychaeta 0 0 1 0.3 0.5 0 I 0.6 0.3 i.3 1

Scoleioma zoiuita PolyCfuieta 10 17 5 io.? 11.0 5 17 6.0 3.5 13.6 32

Sphacrosyllis califoiniensis Polychaela 3 0 I 1.3 1.5 0 3 1.5 0.9 3.4 4

Nei'iiatiida NeifuitOrla 2 2 6 3.3 4.0 2 6 2.3 1.3 5.2 10

Ncmei1ca Nciriertea 0 0 I 0.3 0.5 0 I 0.6 0.3 1.3 I
()Iigocliiicta Oiigocllaela I 6 t. 2.7 3.5. ..1 6 2.9 1.7 6.5 8

TJtulIiiilivlduals 109 146 126 i27.0 i27.5 109 146 iH io.? 4 I.? 381

'fiital Species 36 27 21 23 2i.7 24.0 21 27 3.1 1.8 6.9 71

Tot... Cmst. [ndlv. 13 12 18 14.3 15.0 12 :8 3.2 1.9 7.2 43

'rotail t:riiSt. Sit. H 5 5 6 5.3 5.5 5 6 0.6 0.3 1.3 16

Ganunarid Indiv. 11 10 12 11.0 11.0 10 12 1.0 0.6 2.3 33

Ganunarid 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 Iitdiv. 0 0 0 0.0 0.0 0 0 0.0 0.0 0.0 0

'fotal Echinodenn Sp. 0 0 0 0 0.0 0.0 0 0 0.0 0,0 0.0 0

Total Mollusc Indiv. 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

Tlital Polychaete Indiv. 86 112 88 95.3 99.0 86 112 14.5 8,4 32.6 286

'fotal Polychaete Sp. 22 17 12 11 13.3 14.0 II 17 3,2 1.9 7.2 40
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BENTHIC COMMUNITY ANALY~ES: STATISTICAL ANALYSIS

:o.TANIIM STATION mORt; .J)ATK LEG

9317K NAVAl, SIIIPYARDS 02 (xl) 1679 12/03196 47

Spec!t-s Tliia #lIfSp. Number per clIre .' Summary Statutics

fCJll rep:2 rep 3 mean median .mm max Sl Dev. S.E. 95o/oCL sum
Ncoirypaea caliiomicnsis l>.:capoda 3 0 0 1.0 U 0 3 1:7 1.0 3.9 3
(irandidicrclla:japonica Gammaridca i7 19 9 15.1i 14.0 9 19 5.3 3.1 11.9 45
Rudilcmhoides stcnopropodus Gammaridea 2 0 0 0.7 1.0 0 2 1.2 0.7 2.6 2
ClIlanthura sqliamilsissima Isopoda 0 0 5 1.7 25 0 5 2.9 1.7 6.5 5
Parace;rceisllCulpta Isopoda 0 0 I oj 0.5 0 I 0.6 0.3 1.3 I
lJromunna ubiquita Isopoda 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 paranonnani Tanaidacea 2 I 31 11.3 16.0 1 31 17.0 9.8 38.3 34
Bivalve Bivalvia I 5 0 2.0 2.5 0 5 2.6 l.S 6.0 6
MoSt-.ulista ser1housei Bivalvia 0 1 1 0.7 0.5 0 I 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
Acteoeina sp. Gastropoda 0 2 I 1.0 1.0 0 2 1.0 0.6 2.3 3
Anruiriltia brevis Polychaeta 1 4 8 4.3 4:5 I 8 3.5 2.0 7.9 13
Brania hrevipharyngea Polychaeta 5 0 0 1.7 2.5 0 5 2.9 1.7 6.5 5
Capitella capitata PolyclJacla 3 0 0 1.0 l.S 0 3 1.7 1.0 3.9 3
Calilleriellapacitica Polychaeta 5 28 60 31.0 32.5 5 60 27.6 15.9 62.2 93
Cossura pygodaCtylata Polycbaeta 2 0 2 1.3 1.0 0 2 1.2 0.7 2.6 4
Dipolydora socialis' Poiy~ta I 0 0 0.3 0.5 0 I 0.6 0.3 1.3 I
Dorvillea longicomis Polyclia.eta 14 0 0 4.7 7.0 0 14 8.1 4.7 18.2 14
Driloneieis longa Polycbaeta I 0 0 0.3 0.5 0 I 0.6 0.3 1.3 I
Eteoile lighti Polycliiieta 3 0 0 1.0 l.S 0 3 1.7 1.0 3.9 3
Exogorie lourei Polychaeta 9 11 48 22.7 28.5 9 48 22.0 12.7 49.4 68
Fahridnuda limnicola Polychaeta 1 0 13 4.7 6.5 0 13 7.2 4.2 16.3 14
(i1yC<-'I"a spp. juv. Polychaeta 1 0 0 0.3 0.5 0 I 0.6 0.3 1.3 1
LeiioS.:oloplas pugettensis Polychaeta 4 1 1 2.0 2.5 1 4 1.7 1.0 3.9 6
Lumhrinendae spp. juv. Polycl1iieta 2 0 0 0.7 1.0 0 2 1.2 0.7 2.6 2
Medioma.oi!iJs anibisel3 POIYL:hacla 0 0 1 0.3 0.5 0 1 0.6 0:3 1.3 1
Mcdiomastus sp(p) Polychaeta 1 6 3 3.3 3.5 I 6 2.5 l.S 5.7 10
NcaritheS llL:Uminata Poly~fuleta .6 12 11 9.7 9,0 6 12 3.2 1.9 7.2 29
Odonto~lIi';ph~horea Polychaeta 1 0 0 0.3 0.5 0 I 0.6 0.3 1.3 I
Polydora em.nuta Polychaeta 7 5 22 11.3 13.5 5 22 9.3 SA 20.9 34
Prionospioh~obranclUa Polycbaeta 8 7 14 9.7 10.5 7 14 3.8 2.2 8.5 29
Pscudopolydora pau~;branchiata Polyi:1iaeta 97 44 108 83.0 76.0 44 108 34.2 19.8 77.0 249
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BENTIUC COMMUNITY ANALYSES: STATISTIOAL ANALYSIS
!

STANIIM STATI()N mORG !DATR H..G
NA\!~.~~liipy ,t\RDS 02 (l!t) (C"I1f.)

j" -"

9JI71! 1679 fZi03!9.6 47

SpfC!"~ Taxa ·Wl;rsp. ''':Jiiii'lIIlJer pfr c..re §91~l!lP' Statls~!!,~

j rqiT 'n;pT' 'rqi:f' IIICl11l median min max St Dey. S.E. 950/oCL ~u~

Scoletoma tetrotura l'~fYcl1acla il ! ') " p (s' 0 3 1.5 9:9, 3.4 4

SC()!!-'toma zonala !'olYchacla 5 4 I 3.3 3~0 I 5 ~.I 1.2 4.7 10

Strehlosom!! sp. B 1'0lyc1loteta 0 0 I 0.3 9.5 0 I 0.6 0.3 U I
Nemcrtea Nemertea 0 0 I 0.3 0.5 0 ! 0.6 0.3 1.3 I

Oligo<:h,!et'!' . Olig~lt~ela I 0 6 2.3 3.0 0 6 3.2 1.9 7.2 7

TotalIndi~iduals 204 153 362 239.7 2S1.5 153 362 109.0 62.9 245.2 719

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

Total Crust. Jodi". 25 22 54 33.7 38.0 22 54 17.7 10.2 39.8 101

Total Crnst. Sp. 9 5 3 6 4.7 4.5 3 6 l.S 0.9 3.4 14

Gammarid lodiv. 19 19 9 15.7 14.0 9 19 5.8 3.3 13.0 47

Gammarid sp. 2 2 1 1 1.3 1.5 1 2 0.6 0.3 1.3 4

Other C[l!stapean Indiv. 6 3 45 18.0 24.0 3 45 23.4 135 52.7 54

Other CIllSt:l~l\DSp. 7 3 2 5 3.3 3.5 2 5 1.5 0.9 3.4 10

Tot,d ~h!nudemllndiv. 0 0 0 0.0 0.0 0 0 0.0 0.0 0.0 0

Totlll F~h!n..~erntSp. 0 0 0 0 0.0 0.0 0 0 0.0 0.0 0.0 0

T!~taI,MoUusc Indi". 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 2.6 7

Total Poly!,haete Indiv. 177 123 296 198.7 209.5 123 296 88.5 5'.1 199.2 596

Total Polychaete Sp. 24 21 11 15 15.7 16.0 11 21 5.0 2.9 11.3 47

STANlJM STATION mORG nATE LEG

901113 ~7 ~WARTZ (MARINA) 1680 t12/03196 47

Species TlUa i ##Qrsp. Nuinber per cure §1lIIm.~rYStatistics

repT 'fep2 .;rep3 mean median !Din max ~t Dev. .s.E. 95°/oCL sum

Campyl<~'pissp. Cumacea 1 r 0 0.7 0.5 0 1 0.6 0.3 1.3 2

Lejlt()S1yli~sp; 'Cumacea 6 0 1 2.3 3.0 0 6 3.2 1.9 7.2 7

Ncotrypaea californiensis De~ 0 0 0 0.0 0.0 0 0 0.0 0.0 0.0 0

Acuminodeutopus oculatus Ganimaridea 19 26 15 20.0 20.5 15 26 5.6 3.2 12.5 60

Rudilemboides stenopropodus Gamm¥idea 55 30 24 36.3 39.5 24 55 16.4 9.5 37.0 109

Synchelidium redipalmum Gammaridea 3 1 0 1.3 1.5 0 3 1.5 0;9 3.4 4
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PCB CONGENER AND A~OCLORANALYSIS OF SEDIMENTS (dry wcight-ppb-nglg)

STANlJM STATION IDORG nATE LEG PCBI70 PCBI74 PCBI 77 PCBI80 PCBI8J PCBI87 PCBI89 PCBI94 PCBI95 PCB201

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 HASEISH 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 (12) 1675 1213/96 47.0 9.300 10.400 4.720 19.900 3.780 11.900 -8.000 10.800 3.570 6550

90039.0 CL 1676 1113/96 47.0 15.600 4.560 0.928 13.300 1.200 1.990 -8.000 17.)O() 1.260 3.450

93179.0 NAVAL SIIJPYARDS 03 (xl) 1677 12/3/96 47.0 21.500 16.700 6.620 36.800 9.190 23500 1.450 11500 14.200 19.200

90020.0 o DE LAPPE 1678 12/3/96 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 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 CON(iHNER AND AiiOCLoR ANALYSIS OF sEbiMENfS (dry weigiW:.ppb-eiig!g)

STANU~C~'TATION . ." ....

90007.() 25 SWARTZ (NAVAL BAS~:JSY 010)

90008.0 27 SWARTl(NAVAL BASFJsH 013)

')0()22.(1 P SWARTZ (NAVAL BASEl>ii)

')()(139.0 CI.

93179.0 NAVALSII1PYARDS OJ (XI)

90020.0 (j DE I.APPE

93178.0 NAVAL SHIPYARI>S 02 (KI)

90013.0 37 SWARTZ (MARINA)

95006.0 LOS PENASQUITOS(319)

1673 iil3/96 47.0
1674t2iJ/96 47.0
1675 ht3t96 47.0

1676 12r.l/96 47.0
i677 1213/96 47.0
i67K J2i3i96 47.0

1679 1213196 47.0
1680 1213196 47.0
1681 12/4/96 47.0

4.160

1:680

4.600
2.480

i8.300
46.900

26.282
0.6.h
-9.000

3.980

3.080
Boo
1.9.50

21.900

6iloo
23.423

0.il54
-9.000

Uno
0.629

;!i.ooij
~il.ooo

,t900
iHoo
6;674
(tOil)

;9.000

26.600
li50b
34.800
2ldoo
9L7tio

ilitooo
132.379

3.470
;9.000

15.'700
7.390

idoo
7.6ilo

67.200
167.000
96.284
2.100

;9.000

Hiio
2.230
5..500

0.9id
14.000
34:1dii
19.650

0.617
~9.000

30.200
i7.i60
J9jOO

8:.470
7.5.700

i77:.000
107.412

5.330
-9.000

i:600 1.040

-iUieiO 0.717

L690 LIDO
;ltoo(j "ItOOO

9.i:i0 2.620
26.700 6.2 i0
i4.622 3.537

-li.OM O. i:i5
"9;060 -9.000

H40

1.280
.k600
l.iilo
9.950

24.000

12.161

0.199

-9.000
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PCB CONGENER AND AROCLOR ANALYSIS OF SEDIMENTS (dry wcight-pph-nglg)

STANIIM STATION mORC: IlAn: ....:c;' 1'(;1166 I'CII7U PCU74 PCIllI7 PCU9S PCU97 PCU99 peUUIt peUlUS PCH11ll PCUllK

\10007.0 25 SWARTZ (NAVAL BASE/SY OW) 1(,73 12/3/% 47.0 2.100 2.3KO O.\I0K -9.000 9.DO 3.790 6.420 IK.500 5.910 15.700 17.900

9000K.O 27 SWARTZ (NAVAL BA..'1E/SH (13) 1674 12/J/\16 47.0 1.240 0.K76 0.434 -9.000 4.170 1.530 3;520 6.710 2.K40 (dJ90 040

90022.0 P SWARTZ (NAVAI~BA..'1EOI2) 1675 12/J/96 47.0 3.560 3.150 Ul20 -9.000 11.100 4.K70 7.910 21.500 7.150 IR90(i 23.100

90()J9.0 CI. 1676 12/3/96 47.0 3.060 1.K40 -ROOO -9.000 5.KKO 1.4KO 4.920 K.550 2.900 15.400 13.000

93179.0 NAVAl. SIIIPYARDS OJ (xl) 1677 12/J/96 47.0 13.700 2(,.400 9.420 -9.000 60.900 2K.00O 30.900 K3.800 29.500 96.K()() 75.600

90020.0 (j DE LAP!'E 167K 12/3/% 47.0 34.400 K5.900 24.200 -9.000 IK3.000 K2.700 K4.600 246.000 77.200 247.0()() I52.0()O

9317K.0 NAVAL SHIPYARDS 02 (xl) 1679 12/J/96 47.0 23.546 51.950 14.3K5 -9.000 108.K75 49.119 51.488 149.414 45.615 104.357 123.501

9001J.0 37 SWARTZ (MARINA) 1680 12/J/96 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 PENASQUITOS (319) 16KI 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 CON(,ENER AND AROCLOR ANALYSIS OF SJmlMENTS (dry wcight~npb-i]!1g)

1\"ANIIM STATION mOIU; J)ATI~ I,Ir~; p~n~ PCI~ PqltS p(:mll P.CIJ~7 PCi~2lC rC1J2'<J !'qQ1 PCI~4 Pqy? P( ~1I!i2

25 SWARTZ (NAVAl. BASE/SYOIP) 121J19l. -lm60 0.%9
.. ".

0.947 -~.09b··
..

')O(J(17.0 167] 47.11 -I!.OOO 1.201) -Imoo -l<.lIOO U20 2.370 4.3110

,)oOOIl.O 27 SWART!. (NAVAl. BASE/S!I (13) 1674 121J1% 47.0 -1l.00(j -11.000 -11.000 0.465 -8.000 -~.OOO -8.000 -8.000 ,Il.lIOO 0.1172 1.51lJ

')0022.0 P SWARTZ (NAVAL BASE (12) 1675 12/3/96 17.0 ·8.000 -8.000 1.450 1.390 0.199 2.360 -s.ooo 0.862 2.lIio 4.440 6.190

9001').11 CL 1676 121J19C> 47.0 -IWOO 1.260 65.300 -8.000 .8.000 -8.000 -8.000 2.ioo 1.520 2.410 7.710

9117').0 NAVAl. SIlli'YARDS 03 (xl) 1677 121J/96 47.0 1.1120 5.190 12.200 8.980 2,650 7.J00 '8:000 4.020 21.600 17.100 44.600

')0020.0 (j DE I./\PPE 1678 1213/96 47.0 3.750 20.200 111.700 13.700 2.400 12.200 -11.000 9300 63.600 43.200 141.000

931711.0 NAVALSIIIPYARDS 02 (xl) 1679 1213/96 47.0 2.523 15.()30 13.411 9;918 1.955 6.820 0.000 5.586 j8.058 31.1118 119.920

90013.0 37 SWARTZ (MARINA) 1680 1213/9(j 47.0 2.890 7.210 -S~OOO 0.452 -S.OOO 0:51 I -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





PESTICIDES ANALYSIS OF SEDIMENTS (dry wcighl-pph-nglg); TRT ANALYSIS OF SEDIMENTS (dry wcighl-ppm-uglg)

STANlJl\1 STATION mOR(; I)AT~ I-K(; MKfAI)J\TA SOWKIQ'H so~olS'r J\I~J)RJN CellI-OR TqlLOR ACDRN (;CJ)I~N

25SWART1.(NAVAL BASE/SY (10) 12/3/96 C1IM4;;)6.Txr
,""','

SC,.19
,"" .. :,.. "

-9.li(J()90007.0 1673 47.0 20.04 ~f<.OOO 1.730 -".oon -I!.O()O

90nOlUI 27 SWARTZ (NAVAL BASEISII (13) 1674 12/3/96 47.n CIIM4756.TXT 21..53 55.74 -fl.OOn 1.640 1.26n ().205 -9.()O()

l)oon.o I' SWARTZ (NAVAL BASE Oi2) 1675 12/3/96 47.0 CIIM47 S(,.T;.,."r 23.40 62.31 -1<.000 2.030 I.nn -ll.OO() -9.()()()

·)()(139.0 CI. 1676 12/3/% 47.0 CIIM47 56.TXT 15.ll6 43.12 -fl.OOO 40.700 40.40() 7.29() -9.00()

93 I79.() NAVAL SIIIPYARDS 03 (xl) 1677 12/3/96 47.0 CIIM4756.Txr 15.i9 62.6() -11.000 1.1120 1.970 0.804 -9.()OO

')0020.0 (j DE I.API'E 1671l 12/3/96 47.0 CIIM4756.TXT 15.16 64.70 -11.000 2.400 2.250 0.783 -9.()O()

9317lUl NAVALSHII'YARDS 02 (xl) 1679 12/3/96 47.0 CHM47_56.111.1 14.99 52.70 78.000 3.115 2.954 ().760 -9.000

90013.0 37 SWARTZ (MARINA) 1680 12/3/96 47.0 CHM47_56.TXT 14.82 63.70 -8.000 -11.000 0.166 1.650 -9.000

95006.0 LOS PENASQt.rITOS (319) 168i 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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PESTIClDES ANALYSIS OF SEDIMENTS (dry weight-pph-nglg); TBT ANALYSIS OF SEDIMENTS (dry weight-ppm-uglg)

l>iANlJM STATION mORe; IlATE LEG ('LPYR OAf-Til OPOOO PPODD OI'I)DE PPI)J)J~ PPI)OMS PPDI)MlJ OPI)J)T PPJ)J)T
90007.0 25 SWARTZ (NAVALBASE/SY (10) 1673 12/]/% 47.0 0:49 -1'.000 -11.00 6.790 -lI.OO (;,04 -9.00 -11.00 -IWO 5.37
900011.0 27 SWARTZ (NAVAL BASE/SH 013) 1674 1213/96 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 1213/96 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 1213/96 47.0 59.20 1.360 5.02 21.]00 -8.00 13.90 -9.00 -8.00 1.86 66.70
93179.0 NAVALSHIPYARIJS 03 (xl) 1677 1213/96 47.0 -8.00 -8.000 4.90 7.530 -8.00 7.46 -9.00 -11.00 5.31 5.3'>
90020.0 G I>E LAPPE 1678 1213/96 47.0 -8.00 -8.000 5.83 I UOO -8.00 8.16 -9.00 -8.00 12.70 3.53
931711.0 NAVAL SHIPYARDS 02 (xl) 1679 12IJ/96 47.0 -8.00 -lI.OOO 3.81 7.175 -8.00 10.68 -9.00 ,8.00 6.88 3.54
90013.0 37 SWARTZ (MARINA) 1680 1213/96 47.0 -8.00 -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 SEDIMEJ'rrS (dry wcight-pph-nglg); TOT ANALYSIS OF SEDIMENTS (~ry wcight-PJ1I11-lIg1~)

STANIJM STATION IO()R£! Oi\TE I,E(! .. J)ICLQ J)IE~nRII" ~NOO! ~NQO II ES04 ENPJ:UN ETIIION .IICIIA IIC?JlB IICH(; IICIID

2350 "8.000
r .~__ .

90007.0 25 SWARTZ (NAVAL BASE/S Y 010) 1673 12/3/96 47.0 1.58 10.40 5.79 "~.OO "11.00 -8.000 -R-OO "8.000 -KOOO

9000lUJ 27 SWARTZ (NAVAL BASEISH (13) 1674 12/3/96 47.0 -8.00 1.460 "8.000 5.77 2.13 "11.00 -8.00 0.077 -ROO -KOOO -KOOO

90022.0 P SWARTZ (NAVAL BASE (12) 1675 12/3/96 47.0 2.27 2.700 -8.000 8.86 6.27 -8.00 -8.00 0.549 -8.00 -8.000 -8.000

90039.0 CL 1676 12/3/96 47.0 -8.00 19.400 +8.(!00 13.80 4.43 "8.00 -8.00 -8.000 -ROO 8.240 -8.000

93179.0 NAVAl.SHlPYARDS 03 (xl) 1677 12/3/96 47.0 2.47 4.170 "8.000 8.16 5.19 -8:00 -8.00 -8.000 0.11 0.492 -8.000

90020.0 (j DE LAPPE 1678 12/3/96 47.0 2.41 7.700 "8.000 12.10 5.99 -8.00 -8.00 "8.000 -8.00 0.778 0.212

93178.0 NAVAL SHIPYARDS 02 (xl) 1679 12/3/96 47.0 0.90 4.767 -8.000 8.45 4.19 -8.00 -8.00 -8.000 -8.00 0.146 0.114

90013.0 37 SWARTZ (MARINA) 1680 1213196 47.0 0.43 0.911 "8.000 0.18 0.38 -8.00 -8.00 -8.000 -8.00 0.197 -8.000

95006.0 LOS PENASQUITOS (319) 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 (liry wcighl-pph-ng/g); TilT ANALYSIS OF SEDIMENTS (liry wcighl-ppm-uglg)

STANIIM STATION mOR(; UA'I'I~ 1.11.(; IIKP'I'ACIIIAIR 11K lIell MK'fII0XV MIRIf,X CNONA TNONA OXAU OCUAN T()XAI'II

,)1I1111711 25 SWARTZ (NAVAI.BASFJSY (111) 1(,73 12/3/% 47.1I -lUllIlI -11.000 0.144 "Il.OO -R.OOO UlJO 1.72(j -1l.liO -1l.1I01l -1I.01l

')lIl1()lUl 27 SWARTZ (NAVAL BASEISII on) 1(,74 1213/% 47.0 -1l.IJOO ~1l.000 0.112 -1l.OO -11.000 1.360 I.2SlI -11.00 -1l.001l -11.00

')1I1122.0 I' SWARTZ (NAVAl-BASE (12) 1(,75 12/3/% 47.0 -1l.01l1J -1l.001l O.I.S I -1l.OO -11.000 2.320 1.500 -1I.1I11 ell.lIl1l1 -1I.01J

,)1I0.l'.I.1I CI. 1676 1213/% 47.1I -1l.1J1I1J -11.000 0.630 -1l.00 -11.000 IS.IOO :ll,.?1I0 11.211 -1I.01l1l -1I.01l

93179.0 NAVAI. SIIIPYARDS OJ (xl) 1677 12/J/'J6 47.0 -11.000 -11.000 0.6116 7.03 0.1144 4.930 2.01l0 -11.00 -1I.1I1111 -11.00

,)O1l20.0 (j m: LAPPE 16711 1213/% 47.0 -11.000 -11.000 1.050 5.54 0.732 10.100 3.410 -11.00 -11.000 -!l.OO

9J171l.0 NAVAL SIIIPYARDS 02 (x I) 1679 12/3/% 47.0 -1l.000 -!l.OOO 0.71111 4.59. -11.000 6.293 2.911 -11.00 -IUlOO -11.00

90013.0 37 SWARTZ (MARINA) 16110 12/J/96 47.0 -1l.000 -1l.000 0.544 0.24 -1l.000 0.31S 0.11l4 -1l.00 .-!l.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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STJ\Ntl~ STATIPI':!

"9(iiJ(ji:Q·-'2f~W~fi·:·~~t(WI\YA!·'~~~W§Y'W·r)·' .
900011·O 27§W~~T~P~AVi\I. ~~"EI~!H>q~

~9022.p' P sw~:rZG'l,WAL B~'m HI~~
90039.0 q.
93179.0 l'IlAVAL ~!JI~Y A~PS 03 ~~I)

'-'OQ20.0 (J DE !--ArPI~

93178.0 NAVALSfjlPYARR~ P2 (j(!)

90013.Q 37 :>.w~TZ (1yf~I!'JA)

95006.Q I-PS PEl'IlAsgulros (319)

'''T(;ti-'':''I~~19,~ '17:9'>" 91:325

1674 12~f9.6 47.0 97-32~

1~75 Wl(~~ 17.0 ?7-325

167(; 12/]/9~ 410 9,7·~~~

1677 12~/9,~ 'F-n 9,7~~29

1678 12/]/9,6 47.() 9,7:H9

1679 ~~/9~ 47.(j 9,7-3~9

1680 ~f9.ti 47.Q 97-~29.

1681 2/4/96 47.0 -9
~. ~" .

TilT TIITPATCII
'" iDj'S04 -"~'-jn,j

. . ~-:

{}.(j574 3,1.0

~.p~(J 3~·R

O.q~§~ 3\.(}

()·3,flP 3,\.(j

q.~10P 31.0

9-F79 ~H)

-§·llllqO 31.0

=9,.(){}OO -9·9


