STATE MUSSEL WATCH PROGRAM

1995- 97
DATA REPORT

Prepared By
Del Rasnussen
D vision of Water Quality

State Water Resources Control Board
California Environnental Protection Agency



ACKNOW.EDGEMENTS

The State Water Resources Control Board w shes to acknow edge the
contributions of the following individuals to the 1995-97 State Missel
Wat ch Program

Departnment of Fish and Gane
Moss Landi ng and Water Pollution Control Laboratories

Project Drector: Mar k St ephenson

Fi el d Support: Gary | chi kana
Jon Coet z|

Laboratory Support: Dave Crane
Aut uiTm Bonnema
James McCal |
Abdou Mekebri
Gary Miunoz
Ki m Paul son
Mar k Pranger
Kat hl een Regal ado
Laurie Smth

State Water Resources Control Board

G aphi ¢ Support: Dale Aiver



TABLE OF CONTENTS

Page
ACKNOW edgemBNt S. . . .o i
Li st of Appendi CeS. .. ... iv
Li st of Tabl @S. ... e Vi
Li st of Abbreviati ONnS. .. ... .. Vi i

1. STATE MUSSEL WATCH PROGRAM 1995 - 1997
LNt rodUCE T ON. .. e e e 1
SUIMMTB Y. o o e e e e e e e et e e 1
2. FIELD AND LABORATORY OPERATIONS. . ... ... . 4
Substances Measur ed. . ... ... 4
Sanple Size and Collection. ......... . . e e 4
Dry, Wet, and Lipid Weight Measurenents................iiininnnnn. 5
3. ADM NI STRATI VE AND COMPARATIVE CRITERIA. ... ... ... ... . ... ..... 7
FDA Action Levels and NAS Guidelines............. .. 7
Maxi mum Ti ssue Residue Levels (MIRLS) .. ... ...t 8

Medi an I nternational Standards (M S)

for Trace El emENnt S .. .. . e 8
Elevated Data Levels (EDLS) .. .... ..ttt e 9
4. LITERATURE CITED. .. ... . . e e 22



Appendi
Appendi
Appendi
Appendi
Appendi

Appendi

Appendi

Appendi

Appendi

Appendi

Appendi

Appendi

Appendi

Appendi

Appendi

LI ST OF APPENDI CES

Page
Maps Showi ng 1995-97 Station Locations ...................... A1
1995-97 Sanpling Stations - Latitude and Longitude .......... B-1
1995-97 Sanple Information ....... ... .. .. . .. .. . .. .. C1
Station Sanmpling History ........ . . . . D1
Sunmary of 1995-97 Data: Organic Chemicals
Exceeding Selected Criteria (ppb, wet weight) ............... E-1
Sunmary of 1995-97 Data: Organic Chenicals Exceeding
Maxi mum Ti ssue Residue Levels (MIRLs) in Ccean Waters
(ppb, wet weight) .. ... . e F-1
Summary of 1995-97 Data: Organic Chemnicals Exceeding
Maxi mum Ti ssue Resi due Levels (MIRLs) in Encl osed
Bays and Estuaries (ppb, wet weight) ......... ... ... ... ...... G1
Summary of 1995-97 Data: Trace El enents Exceeding the
Medi an I nternational Standards (M S)
(ppm wet Wei ght) ... ... H1
Sunmary of 1995-97 Data: Trace El enents
Exceedi ng El evated Data Level s (EDLs)
(pPM Wet Wei ght) ... -1
Sunmary of 1995-97 Data: Trace Elenents in Missel,
Clam Oyster, Shore Crab, and Sand Worm
(pPM Wet Wei ght) ... J-1
Summary of 1995-97 Data: Trace El enents in Missel,
Clam Oyster, Shore Crab, and Sand Worm
(ppm dry weight) ... .. . K- 1
Summary of 1995-97 Data: Trace El enents in Sedi nent
(ppm dry weight) ... ... ... L-1
Summary of 1995-97 Data: Organic Chemicals in Missel,
Clam Oyster, Shore Crab, and Sand Wrm
(ppb, wet weight) ... ... M 1
Sunmary of 1995-97 Data: Organic Chenicals in Missel,
Clam Oyster, Shore Crab, and Sand Wrm
(ppb, dry weight) ... . e N1
Sunmary of 1995-97 Data: Organic Chenicals in Missel,
Clam Oyster, Shore Crab, and Sand Worm
(ppb, lipid weight) ...... .. . . . o1



Appendi

Appendi

Appendi

Appendi

Appendi

Appendi
Appendi
Appendi

LI ST OF APPENDI CES (conti nued)

Page
Sunmary of 1995-97 Data: Organic Chenicals in Sedinent
(ppm dry weight) ... ... .. P-1
Sunmary of 1995-97 Data: PAHs in Missel,
Oyster, Abal one Jingle, Shore Crab, and Sand Wrm
(ppb, wet weight) . ... .. e Q1
Sunmary of 1995-97 Data: PAHs in Missel,
Oyster, Abalone Jingle, Shore Crab, and Sand Wrm
(ppb, dry weight) .. ... e R-1
Summary of 1995-97 Data: PAHs in Missel,
Oyster, Abalone Jingle, Shore Crab, and Sand Wrm
(ppb, lipid weight) ... .. . .. S 1
Summary of 1995-97 Data: PAHs in Sedi nent
(ppb, dry weight) ... ... T-1
Field and Laboratory Operations ............... . ... U1
Median International Standards ............ ... ... . ... .. .. .... V-1
Elevated Data Level s ... ... .. . W1



Table 1 -
Table 2 -
Table 3 -
Table 4 -
Table 5 -
Table 6 -
Table 7 -
Table 8 -
Table 9 -
Tabl e 10 -
Table 11 -
Table 12 -

LI ST OF TABLES

NAS Gui del i nes and FDA Action Levels for
Toxic Chenmicals in Shellfish (wet weight) ..................... 10

Maxi mum Ti ssue Resi due Levels (MIRLs) For
Carcinogens in Gcean VAL ErsS ... .t 11

Maxi mum Ti ssue Residue Levels (MIRLs) in
Encl osed Bays and Estuari s .............. iy 12

Medi an I nternational Standards for Trace
El ements (edi ble portion, ppm wet weight) .................... 13

State Mussel Watch Program EDL 85 and EDL 95 for
Trace Elenents in California Missels (Mytilus californianus)
Cal cul ated Using 1977-1997 Data (ppm wet weight) ............. 14

State Mussel Watch Program EDL 85 and EDL 95 for
Trace Elenments in Bay Miussels (Mytilus edulis)
Cal cul ated Using 1977-1997 Data (ppm wet weight) ............. 15

State Mussel Watch Program EDL 85 and EDL 95 for
Trace El enents in Freshwater C ans (Corbicula flun nea)
Cal cul ated Using 1977-1997 Data (ppm wet weight) ............ 16

State Mussel Watch Program EDL 85 and EDL 95 for

Organic Chemicals in Resident California Missels

(Mytilus californianus) Cal culated Using 1977-1997 Data

(ppb, wet weight) ... .. .. 17

State Mussel Watch Program EDL 85 and EDL 95 for

Organic Chemicals in Transplanted California Missels

(Mytilus californianus) Cal culated Using 1977-1997 Data

(ppb, wet weight) ... ... . 18

State Mussel Watch Program EDL 85 and EDL 95 for
Organic Chemicals in Resident Bay Miussels (Mytilus edulis)
Cal cul ated Using 1977-1997 Data (ppb, wet weight) ............. 19

State Mussel Watch Program EDL 85 and EDL 95 for

Organic Chemicals in Resident Freshwater C ans

(Corbicula flumnea) Calculated Using 1977-1997 Data

(ppb, wet weight) . ... ... 20

State Mussel Watch Program EDL 85 and EDL 95 for

Organic Chemicals in Transpl anted Freshwater C ams

(Corbicula flum nea) Calculated Using 1977-1997 Data

(ppb, wet weight) ... . . 21

Vi



LI ST OF ABBREVI ATI ONS

DDD Di chl or odi phenyl di chl or oet hane

DDE Di chl or odi phenyl di chl or oet hyl ene

DDT Di chl or odi phenyl tri chl or oet hane

DDV Di chl or odi phenyl nonochl or osat ur at edet hane
DDVU Di chl or odi phenyl nonochl or ounsat ur at edet hane
DFG Departnent of Fish and Ganme, California
EDL(s) El evated Data Level (s)

USFDA or FDA United States Food and Drug Administration
HCH Hexachl or ocycl ohexane

M S(s) Medi an I nternational Standard(s)

MIRL( s) Maxi mum Ti ssue Resi due Level ()

NAS Nat i onal Acadeny of Sciences

PAH( s) Pol ynucl ear Aromatic Hydrocarbon(s)

PCB( s) Pol ychl ori nat ed Bi phenyl (s)

PCP Pent achl or ophenol

PCT Pol ychl ori nat ed Ter phenyl

ppb Parts Per Billion (ng/g)

ppm Parts Per MIIlion (pg/g)

RWQCB( s) Regi onal Water Quality Control Board(s)
SMAP State Mussel Watch Program

SVRCB State Water Resources Control Board

TCP Tet rachl or ophenol

TBT Tributyltin

USEPA United States Environnmental Protection Agency



1. STATE MJUSSEL WATCH PROGRAM
1995 - 1997

| nt roducti on

The California State Mussel Watch Program (SMAP), initiated in 1977 by the
State Water Resources Control Board (SWRCB), was organized to provide a

uni form st at ewi de approach to the detection and eval uati on of toxic
substances in the waters of California' s bays, harbors, and estuaries. This
i s acconplished through the anal ysis of resident and transpl anted nussel s and
clams. The SMAWP prinarily targets areas with known or suspected inpaired
water quality and is not intended to give an overall water quality
assessment. The SWRCB provides funding to the California Departnent of Fish
and Gane (DFG under an ongoi ng interagency agreenent for the collection and
anal ysis of SMAP sanples. Sanpling stations are selected primarily by the
si x coastal Regional Water Quality Control Boards (RWXBs), which are

identified on the inside back cover.

The DFG reports sanpling results to the SWRCB, which distributes the
information to the coastal RWMXBs and to other federal, State, and |oca
agenci es through annual prelimnary data reports. These prelinnary data
reports are also routinely transmtted to the Office of Environnental Health
Hazard Assessnent of the California Environmental Protection Agency, which
has responsibility for issuing sport fish and shellfish consunption
advisories if needed. This is the fornmal report presenting the results of
the 1995-96 and 1996-97 sanpling and anal ysis programs. Sonme 1994-95 data

not previously reported are also included in this report.

Information collected in the SMAP is used by the SWRCB, RWXBs, and ot her
agencies to identify waters inpacted by toxic pollutants. Through the
SWRCB' s statew de Water Quality Assessnent, SMAP results are used to help
classify water bodies fromgood to inpaired water quality relative to each
other. SMAP results are also used in the normal regulatory activities of the
RWQCBs and ot her State agencies such as the Departnment of Pesticide

Regul ati on.

Sunmary

Appendi x A shows map | ocations for sanpling stations included in this report.
Appendi x B contains station location information such as |atitude and
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| ongi tude, county, and the region. A total of 51 sanples (44 stations) were
coll ected and anal yzed in 1995-96, and 57 samples (54 stations) were
col l ected and anal yzed in 1996-97 (Appendix C). Six archive sanples

(5 stations) collected from San Francisco Bay in 1981 and 1982 were anal yzed
in 1996-97 (Appendix C. Also included in this report are PAH data from

16 sanples (7 stations) collected in 1994-95 and not previously reported
(Appendi x C). These 16 sanples from 1994-95 and 18 PAH sanples from 1995-96
were anal yzed under the SWRCB's Bay Protection and Toxic C eanup Program
(BPTCP). Sanples anal yzed under the BPTCP, from Regions 1 and 2, are
identified in Appendix C. Sample analysis includes trace elenents (netals),
organi ¢ chem cals (pesticides and PCBs), and pol ynucl ear aromatic

hydr ocar bons (PAHs).

O the 130 samples included in this report 87 are California rmussel (Mtilus
cal i fornianus) sanples, 67 transplanted and 20 resident nussel sanples. Ten
sanpl es were resident bay nmussels (Mytilus edulis) fromRegions 1, 2, 4, and
9. Freshwater clanms (Corbicula flum nea) were analyzed fromfour waterbodies
(seven sanples) from Region 2. One oyster sanple (Crassostrea gigas) was
analyzed fromthe Mad River Slough in Region 1. Three new sanple types
were anal yzed under the BPTCP in Region 1. Five shore crab sanples
(Pachygrapsus crassipes) were collected from Arcata Bay and Hunbol dt Bay.
Three Sand Worm sanples (G ycera spp.) and one Abal one Jingle (Pododesnus
cepio) were also collected from Hunboldt Bay. |In addition to tissue

anal ysis, sixteen sedi nent sanples were analyzed from Region 1 and 2. A
conplete station sanmpling history of the SMAP from 1978 to 1997 is provided

i n Appendi x D

Wet weight tissue results were conpared to the following criteria: U S. Food
and Drug Administration (FDA) criteria, Maxi mum Ti ssue Resi due Levels
(MIRLs), Median International Standards (M Ss), and El evated Data Levels
(EDLs). Data were not conpared to the National Academy of Sciences (NAS)
recommended gui delines for predator protection since freshwater clans were
only analyzed for trace nmetals not included in the NAS guidelines for
shel | fish. A discussion of each criterion can be found in Section 3,

Adm ni strative and Conparative Criteria, on Page 6. The MIRL criterion was
devel oped fromwater quality objectives fromthe 1997 California Ocean Pl an
(SWRCB 1997) and the fromthe California Toxic Rule (40 CFR Part 131, My 18,
2000) as established in the Policy for Inplementation of Toxics Standards for
I nl and Surface Waters, Enclosed Bays, and Estuaries of California

( SWRCB 2000) .



Only one sample exceeded FDA criteria (Appendix E). Transplanted California
nmussel s collected in 1997 from San Di ego Bay/ Har bor |sl and/ East Basin/ Storm
Drai n contai ned 6,741 ppb PCBs, which exceeded the FDA tol erance | evel of
2,000 ppb for PCBs. This station has periodically exceeded the FDA | evel for
PCBs since 1982. The 1997 PCB concentration is by far the highest |eve

found at this station at nore than 1.5 tinmes higher than the previous high of
3,792 ppb found in 1982. MIRL criteria for ocean waters were exceeded in

17 sanples from 11 stations (Appendix F). MIRLs for enclosed bays and
estuaries were exceeded in 59 sanmples from45 stations (Appendix G including
all six archive sanples fromfive stations in Region 2. The MS for trace

el ements were exceeded in 59 sanples from 51 stations (Appendix H). Sanples
exceedi ng EDLs for trace el enents and organic chenicals can be found in
Appendices | and E

Tabul ar summaries of all chemistry data are provided in Appendi ces J through
T. Summaries of all trace elenent data in tissue are provided in Appendix J
(wet wei ght) and Appendix K (dry weight). Trace elenent data in sedinent are
contained in Appendix L (dry weight). Sunmaries of all organic chem cal data
in tissue are provided in Appendix M (wet weight), Appendix N (dry weight),
and Appendix O (lipid weight). Organic chem cal data in sedinent are
contained in Appendix P (dry weight). PAH data sumaries in tissue can be
found in Appendi x Q (wet weight), Appendix R (dry weight), and Appendix S
(lipid weight). PAH data in sedinent are contained in Appendix T

(dry weight).



2. FIELD AND LABORATORY OPERATI ONS

The presence of many toxic substances in the State's waters is determ ned by
anal yzing tissues fromaquatic organisns. Concentrations of these substances
in water are often too low or transitory to be reliably detected through the
nore traditional methods of analysis of water sanples. Also, nany toxic
subst ances are not water soluble, but can be found associated with sedi nent
or organic matter. Aquatic organisns are sanpled because they bioaccumul ate
and bi oconcentrate toxic substances to | evels which may be nany hundreds of
times the levels actually in the water. This concentration factor
facilitates detection of toxic pollutants. Missels are excellent subjects
for this purpose because they (1) are sessile, (2) are long-lived, (3) can be
successfully transplanted to and maintained in areas where they do not
naturally occur, and (4) readily concentrate toxic pollutants fromthe water
The following is a general overall discussion of field and | aboratory

procedures. A detailed discussion is provided in Appendix U

Subst ances Measur ed

Sanpl es are regularly analyzed for up to 13 trace elenments (Table U-1) and
approxi mately 45 synthetic organic chem cals including pesticides and PCBs
(Table U-4). Not every sanple is analyzed for all trace elenments or organic
chem cals. Each sanmple at each station is handl ed individually. The RWXCBs
will specify the type of analysis for each sanple. The followi ng are

anal yzed on a request basis only: arsenic, nickel, selenium polynuclear
aromati ¢ hydrocarbons (PAHs), pentachl orophenol (PCP), and tetrachl oropheno
(TCP), and tributyltin (TBT).

Sanpl e Size and Col |l ection

Forty-five mussels or clanms are conposited and anal yzed for organic

chemi cals. Three analytical replicates of 15 individuals each of nussels or
clanms are analyzed for trace elements (trace elenment results reported herein
are nean values). Concentrations in bivalves of certain trace el enments and
organi c chemicals can be directly correlated with several variables such as
size of the animal, |ocation of habitation within the tidal zone, and season
of collection (Stephenson et al. 1987). 1In the SMAP, nussels of 55 to 65 mMm
in length are collected whenever possible in order to reduce size-rel ated
effects. In an attenpt to minimze variability introduced by | ocation of
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collection within the intertidal zone, mussels are collected fromthe highest

point in the zone where adequate numnbers occur

Mussel s are transpl anted where a suitable resident popul ati on does not exi st
and where sanpling can be acconplished using scuba equi pment. One of the
followi ng three nussel transplant systems is used in the SMAP; 1) A bottom
anchored subnerged buoy systemin an area of deep water and no structures;

2) A polypropylene Iine which may be tied between two pilings or a |ine hung
beneath a dock in areas with structures (i.e. pilings, floating docks, etc.);
3) Sanmples may be placed on PVC or wooden stakes that are pounded into the
substrate in areas of shallow water. A two nonth transplant period is
adequate in nbst cases where pollutant uptake rates are expected to be high
but for trace elements in |ess contam nated environments a six nmonth interva
may be necessary for an adequate sanple (Stephenson et al. 1980). A four to
six month transplant interval is used for organic chem cals to be consistent
with transplant periods for trace el enents. Transplanted nussels

(M californianus) were collected from Tri ni dad Head and Bodega Head.

Dry, Wet, and Lipid Weight Measurenents

Metal data are presented in parts per mllion (ppm) while organic chenica
data are presented in parts per billion (ppb). Tissue concentrations of
trace el enents and organic chenicals are nmeasured on a dry weight basis to
reduce data variability due to noisture content. Wet and lipid weight basis
data are back calculated fromdry weight and |ipid neasurements. Wt weight
basis data are used to conpare to wet weight or fresh weight criteria listed
inthis report (see Section 3, Adninistrative and Conparative Criteria). In
addi ti on, organic chemicals are expressed on a lipid weight basis. Lipid

wei ght measurenments of fer several advantages. Because chlorinated

hydr ocarbons are much nore soluble in lipids (fat tissues) than in water,
they partition into lipid-rich tissues of aquatic organisns (Stout and
Beezhold 1981). Aninmals with higher proportions of lipid in their tissue
usual | y have hi gher concentrations of chlorinated hydrocarbon pollutants
(Phillips 1980). Factors such as season, water temperature, health of the
organi sm stress on the organism and type of species can affect the lipid

| evel s of sanples collected for analysis and can, therefore, cause
variability in results. Use of |ipid weight basis neasurenents nmay reduce
this source of variability, although di sadvantages have al so been noted
(Phillips 1980). As a result, |ipid weight based values nmay represent a nore
realistic neasure of environnental availability of chlorinated hydrocarbons

5



than wet wei ght based values. Wt weight based neasures, however, remain
the preferred data for nost readers because all criteria for human heal th and
for predator protection are based on wet wei ght based nmeasures. Also, wet
wei ght based neasures better reflect the exposure of predators or humans to
the actual concentration in fresh nussels or clans.



3. ADM NI STRATI VE AND COMPARATI VE CRI TERI A

In this report the term®"criteria" is used to refer to the criteria against
which a particular trace elenment or organic chemcal is being conpared. More
than one criterion may apply to any one netal or organi c conpound. Human
health-related criteria, FDA action |evels, Mximm Ti ssue Residue Levels
(MIRLs), and Medi an International Standards (M Ss) are considered nore

i mportant or critical. Follow ng human health criteria are NAS gui delines
for predator protection and El evated Data Levels (EDLs). Al five criteria

are di scussed bel ow.

In interpreting the SMAP data by any of the criteria provided, it is

i mportant to note that there is no sinple relationship between concentrations
of toxic substances observed in tissue sanples and actual concentrations in
water. Different aquatic organisnms tend to bioaccurmulate a given toxic
substance in water to different |evels; however, these differences usually
do not prevent a general interpretation of the data. It should also be noted
that the Iimted nunber of sanples obtained and anal yzed at each station in a
single year is generally too small to provide a statistically sound basis for
maki ng absol ute statenents on toxic substance concentrations. The val ues
reported herein should be accepted as indicators of relative |levels of toxic
pollution in water, and not as absolute values. |In this sense, trends over
time and ranki ng values of a toxic substance provide only an indication of
areas where nussels are evidently accunul ating toxi cants at concentrations

whi ch are above nornmal .

FDA Action Levels and NAS Cui del i nes

The FDA has established nmaxi mum concentration | evels for some toxic
substances in human foods (USFDA 1985). The |levels are based on specific
assunptions of the quantities of food consuned by humans and the frequency of
their consunption. The FDA linits are intended to protect humans fromthe
chronic effects of toxic substances consuned in foodstuffs. The Nationa
Acadeny of Sciences (NAS) has established recommended maxi num concentrations
of toxic substances in animals (NAS 1973). They were established not only to
protect the organi sns containing the toxi c conpounds, but also to protect the
speci es that consume these contam nated organi sms. The NAS has set
guidelines for marine fish but not for marine shellfish. Only two guidelines
apply to freshwater clanms. The FDA linmts and NAS gui delines are shown in
Tabl e 1.



Maxi mum Ti ssue Resi due Levels (MIRLS)

The MIRLs were devel oped by SWRCB staff from human health water quality
objectives in the 1997 California Ccean Plan (SWRCB 1997) and fromthe
California Toxic Rule (40 CFR Part 131, My 18, 2000) as established in the
Policy for Inplenmentation of Toxics Standards for Inland Surface Waters,

Encl osed Bays, and Estuaries of California (SWRCB 2000). The objectives
represent |levels that protect human health from consunption of fish,
shel I fish, and water (freshwater only) that contain substances at |evels
which could result in significant human health problems. The MIRLs are used
as alert levels or guidelines indicating water bodies with potential human
heal th concerns and are an assessnment tool and not conpliance or enforcenent
criteria. Tables 2 and 3 list MIRLs for those substances nonitored in ocean
wat ers and encl osed bays and estuaries. The MIRLs for a nunber of substances
listed as carcinogens in the MIRL tables are below the current tissue
detection Iimt for those substances. Detection [imts can be found in
Tables U1, U4, and U-13 in Appendix U

The MIRLs were cal cul ated by multiplying the human health water quality

obj ectives by the bioconcentration factor (BCF) for each substance as
reconmrended in the USEPA Draft Assessment and Control of Bioconcentratable
Contam nants in Surface Waters (USEPA 1991). BCFs were taken fromthe USEPA
1980 Ambient Water Quality Criteria Docunments for the priority pollutants.
MIRLs were not cal culated for objectives that are based on drinking water
Maxi mum Cont ani nant | evels (MCLs) or taste and odor criteria.

Medi an I nternational Standards (M Ss) for Trace El enents

The MS is an in-house criterion devel oped froma United Nations Food and
Agriculture Organi zation publication of a survey of health protection
criteria used by nember nations (Nauen 1983). A description of how the M Ss
were conpiled by SWRCB staff is provided in Appendix V. These criteria vary
sonewhat in the tissues to be analyzed or the | evel of protection desired but
may be conpared qualitatively. Table 4 sumrmari zes these standards as an

i ndi cation of what other countries have determ ned to be unsafe |evels of
trace el enents. Though the standards do not apply within the United States,
t hey provide an indication of what other nations consider to be an el evated

concentration of trace elenents in shellfish.



El evated Data Level s

The "el evated data |evel” (EDL) was introduced by SWRCB staff in 1983 as an

i nternal conparative neasure which ranks a given concentration of a
particul ar substance with previous SMAP data. The EDL is cal cul ated by
ranking all of the results for a species and exposure condition (resident or
transplant) and a given chem cal fromthe highest concentration neasured down
to and including those records where the chenical was not detected. From
this, a cunulative distribution is constructed and percentile rankings are
cal cul ated. For exanple, the 50th percentile corresponds to the nedian or

"m ddl e" value rather than to the mean. Wth a |arge nunber of records, the

nmedi an can be approxi mately conpared to the nean.

The 85th percentile (EDL 85) was chosen as an indication that a chemcal is
mar kedly el evated fromthe nedian. The 85th percentile corresponds to
neasures used by the U S. Fish and Wldlife Service in its Nationa
Cont am nant Bi ononi toring Program and woul d represent approxi mately one and
one- hal f standard deviations fromthe nean, if the data were nornmally

di stributed. The 95th percentile (EDL 95) was chosen to indicate val ues that
are highly el evated above the nedian. The 95th percentile would represent
two standard deviations fromthe nean, if the data were normally distributed.
VWhen used along with other information, these measures provide a usefu
guideline to determine if a chemical has been found in unusually high
concentrations. A nore detailed description of EDL rankings is provided in
Appendix W It should be noted that EDLs are not directly related to
potentially adverse human or aninal health effects; they are only a way to
conpare findings in a particular area with the |arger data base of findings
fromall over the state. The 1977-97 EDLs and the nunber of data points used

to calculate each EDL are provided in Tables 5 through 12.



TABLE 1

NAS Cui del i nes and FDA Action Levels for Toxic Chemcals in Shellfish
(wet wei ght)

NAS? FDA?
Recommended Qui del i ne Action Level for
for Freshwater Shellfish Freshwat er and Marine Shellfish

Cheni cal M9/ g (ppm)  ng/g (ppb) Mg/ g (ppm)  ng/g (ppb)
Mer cury - - 1.0° 1, 000
DDT (total) 1.0 1, 000 - -
PCB (total) 0.5 500 2. 0¢ 2, 000
Aldrin - - 0.3 300
Deldrin - - 0.3 300
Endrin - - 0.3 300
Hept achl or - - 0.3 300
Hept achl or epoxi de - - 0.3 300

a National Acadeny of Sciences-National Academny of Engineering. 1973. Water Quality
Criteria, 1972 (Blue Book). U S. Environnental Protection Agency, Ecol ogical Research
Seri es.

b U S. Food and Drug Admi nistration. 1984. Shellfish Sanitation Interpretation:
Action Levels for Chemi cal and Poi sonous Substances, June 21, 1984. U S F.D A,
Shel | fish Sanitation Branch, Washington, D.C

c As nethyl mercury.

d A tolerance, rather than an action level, has been established for PCBs (21CFR 109,

publ i shed May 29, 1984). An action level is revoked when a regul ation establishes a
tol erance for the sane substance and use.
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TABLE 2

Maxi mum Ti ssue Resi due Levels (MIRLs) in Ocean Waters

Car ci nogens @

Water Quality Objective P BCF °© MTRL ¢

Cheni cal (pg/l) (1/7kg) (ung/ kg)
(ppb, wet weight)

Al drin 0. 000022 e 0.1
Chl ordane (total) 0. 000023 14100 0.32
DDT (total) 0. 00017 53600 9.1
Dieldrin 0. 00004 4670 0.2
Hept achl or 0. 00072 11200 8.1
Hexachl or obenzene ( HCB) 0. 00021 8690 2.0
PAHs (total) 0. 0088 30 0. 26
PCBs (total) 0. 000019 31200 0.6
Toxaphene 0. 00021 13100 2.75

The SMAP does not anal yze for any of the non-carcinogens listed in the human health section of
Tabl e B of the 1997 Ccean Pl an.

From Tabl e B, Objectives for Human Health, "California Ccean Pl an" (SWRCB 1997).

Bi oconcentration Factors taken fromthe USEPA 1980 Anbient Water Quality Criteria Docunents
for each substance.

MIRLs were cal cul ated by nultiplying the Water Quality Objective by the BCF, except for

al drin.

Aldrin MIRL is derived froma conbination of aldrin and dieldrin risk factors and BCFs as
recommended in the USEPA 1980 "Anbient Water Quality Criteria for Aldrin/D eldrin" (USEPA
1980) .
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TABLE 3

Maxi mum Ti ssue Resi due Level s (MIRLs)

in Encl osed Bays and Estuaries

Car ci nogens

Water Quality Objective @ BCF P MIRL ¢
Cheni cal (pg/l) (1/7kg) (png/ kg)
(ppb, wet weight)
Aldrin 0. 00014 d 0. 33
Chl ordane (total) 0. 00059 14100 8.3
p,p DDT 0. 00059 53600 32.0
p, p’ DDE 0. 00059 53600 32.0
p,p’ DDD 0. 00084 53600 45.0
Dieldrin 0. 00014 4670 0.7
Hept achl or 0. 00021 11200 2.3
Hept achl or epoxi de 0. 00011 11200 1.2
Hexachl or obenzene ( HCB) 0. 00077 8690 6.7
Hexachl or ocycl ohexane (HCH), alpha 0.0013 130 1.7
Hexachl or ocycl ohexane (HCH), beta 0. 046 130 6.0
Hexachl or ocycl ohexane (HCH), gamma 0.063 130 8.2
PCBs (total) 0. 00017 31200 5.3
Pent achl or ophenol (PCP) 8.2 11 90.0
Toxaphene 0. 00075 13100 9.8
Non- car ci nogens
Water Quality Objective 2 BCF MIRL ©

Cheni cal (rmg/l) (1/7kg) (nmg/ kg)

(ppm wet wei ght)
endosul fan | 0. 240 270 64.8 (64, 800 ppb)
endosul fan |1 0. 240 270 64.8 (64, 800 ppb)
endosul fan sul fate 0. 240 270 64.8 (64, 800 ppb)
Endrin 0. 00081 3970 3.2 ( 3,200 ppb)
Mer cury 0. 000051 7342 °© 0. 37
Ni ckel 4.6 47 220.0

Fromthe California Toxic Rule (40 CFR Part 131, May 18, 2000) as established in the Policy

for Inplementation of Toxics Standards for Inland Surface Waters,

of California (SWRCB 2000).

Encl osed Bays, and Estuaries

Bi oconcentration Factors taken fromthe USEPA 1980 Anbient Water Quality Criteria Docunments

for each substance.

MIRLs were calculated by nmultiplying the Water Quality Objective by the BCF, except for

al drin.

Aldrin MIRL is derived froma conbination of aldrin and dieldrin risk factors and BCFs as

recommended in the USEPA 1980 "Anbient Water Quality Criteria for Aldrin/Di eldrin"

1980) .

( USEPA

Wei ghted Average Practical BCF as calculated in the California Toxic Rule.
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TABLE 4

Medi an I nternational Standards for Trace El enents?
(edi ble portion, ppm wet weight)

Freshwat er Nunber of Countries
El enent Fi sh Shel [ fi sh Range wi t h St andards
Arsenic 1.5 1.4 0.1to 5.0 11
Cadmi um 0.3 1.0 0.05 to 2.0 10
Chr omi um 1.0 1.0 1.0 1
Copper 20.0 20.0 10 to 100 8
Lead 2.0 2.0 0.5 to 10.0 19
Mer cury 0.5 0.5 0.1to 1.0 28
Sel eni um 2.0 0.3 0.3to 2.0 3
Zi nc 45.0 70.0 40 to 100 6

a.

Based on: Nauen, C. E., Conpilation of Legal Limts for Hazardous Substances in Fish and
Fi shery Products, Food and Agriculture Organization of the United Nations, 1983.
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St ate Mussel

TABLE 5

Wat ch Program
EDL 85 and EDL 95 for Trace Elenents in
California Miussels (Mytilus californianus)

Cal cul ated Using 1977 -

1997 Data

(ppm wet weight)

Resi dent

Nurber of

El ement EDL 85 EDL 95 Sanpl es
Al um num 80. 23 130. 00 605
Arsenic 3.74 4.94 137
Cadm um 1.50 2.03 605
Chr om um 0.55 1.04 604
Copper 1.59 2.12 605
Lead 0.92 2.42 604
Manganese 2.11 2.90 605
Mer cury 0. 06 0.11 602
Ni ckel 0. 63 0. 82 281
Sel eni um 0. 53 0. 82 55
Silver 0. 44 1.45 605
Ti t ani um 5.71 9.95 167
Zi nc 33. 64 38. 87 605

Transpl ant ed

Nurber of

El ement EDL 85 EDL 95 Sanpl es
Al um num 138. 43 240. 00 952
Arsenic 2.20 3.26 239
Cadm um 1.59 1.91 952
Chr om um 0.73 1.70 951
Copper 5.30 11.93 952
Lead 1.57 2.79 964
Manganese 4. 60 6. 24 952
Mer cury 0. 06 0. 08 942
Ni ckel 0. 83 1.10 238
Sel eni um 0.59 0. 85 159
Silver 0. 09 0.19 952
Ti t ani um 7.55 14. 65 139
Zi nc 55. 78 77.84 952

14



TABLE 6
State Mussel Watch Program
EDL 85 and EDL 95 for Trace Elenents in Bay Missels (Mytilus edulis )
Cal cul ated Using 1977 - 1997 Data

(ppm wet weight)

Resi dent

Nurber of

El ement EDL 85 EDL 95 Sanpl es
Al um num 170. 00 220. 00 95
Arsenic IS IS 8
Cadm um 0.99 1.24 95
Chr om um 0.73 1.60 95
Copper 2.28 4.28 95
Lead 1.61 4.26 95
Manganese 5.11 6. 98 95
Mer cury 0. 05 0. 09 94
Ni ckel 0.78 1.06 24
Sel eni um IS IS 9
Silver 0. 05 0.16 95
Ti t ani um IS IS 1
Zi nc 42.92 52. 60 95

IS = Insufficient nunber of sanples to calculate an EDL.
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St ate Mussel

TABLE 7

1997 Data

(ppm wet weight)

Wat ch Program
EDL 85 and EDL 95 for Trace Elenents in
Freshwat er C ans (Corbicula flum nea)

Cal cul ated Using 1977 -

Resi dent
Nunber of
El ement EDL 85 EDL 95 Sanpl es
Al um num 56. 29 78. 17 18
Arseni c IS IS 4
Cadm um 1.26 1.74 18
Chrom um 0.99 1.51 18
Copper 8.61 10. 68 18
Lead 0.12 0.21 18
Manganese 6. 68 9.35 18
Mer cury 0.04 0. 04 18
N ckel IS IS 2
Sel eni um IS IS 7
Silver 0. 03 0. 04 18
Titani um IS IS 1
Zi nc 17. 05 18. 17 18
Transpl ant ed
Nunber of
El enment EDL 85 EDL 95 Sanpl es
Al um num 206. 33 446. 00 84
Arsenic 0.90 0.93 28
Cadm um 0.92 1.26 84
Chrom um 2.00 3. 07 84
Copper 8.78 15. 00 84
Lead 0.21 0. 39 84
Manganese 9. 55 16. 90 84
Mer cury 0.04 0.10 88
N ckel 1.00 1.40 20
Sel eni um 0. 43 0. 46 28
Silver 0. 03 0. 04 84
Ti tani um IS IS 5
Zi nc 19. 39 25.12 84
IS = Insufficient nunber of sanples to cal culate an EDL.
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St ate Mussel

TABLE 8

(ppb, wet weight)

Wat ch Program
EDL 85 and EDL 95 for Organic Chemicals in
Resident California Missels (Mytilus californianus)
Cal cul ated Using 1977 -

1997 Data

Nunber of
Cheni cal EDL 85 EDL 95 Sanpl es
Aldrin ND ND 184
Chl ordene, al pha ND ND 155
Chl or dene, gamma ND ND 154
ci s-Chl or dane 1.5 3.0 184
ci s- Nonachl or 0.3 0.7 160
Oxychl or dane 0.2 0.3 184
t rans- Chl or dane 1.3 2.2 184
t rans- Nonachl or 1.3 2.3 184
Tot al Chl or dane 4.4 7.2 194
Chl or bensi de ND 0.5 130
Chl or dene ND ND 64
Chl or p?/n fos ND ND 183
Dact ha ND 0.4 183
DDD, o, p' 1.2 2.2 306
DDD, p, p' 3.3 7.5 306
DDE, o, p' 5.8 12.4 187
DDE, p,p' 31.4 105.5 306
DDT, o,p' 0.4 1.1 306
DDT, p, p' 1.8 3.3 306
DDVS, p, ND 2.4 153
DDMJ, p, p' 4.6 9.0 187
Total DDT 48. 8 129.0 316
D azi non ND ND 157
Di chl or obenzophenone, ND ND 99
D cof ol ND ND 61
D eldrin 1.6 2.5 183
Endosul fan | 0.3 1.2 184
Endosul fan |1 ND ND 88
Endosul fan Sul fate ND ND 82
Tot al Endosul f an 0.3 1.3 194
Endrin ND ND 184
Et hi on ND ND 99
HCH, al pha 1.2 1.7 184
HCH, beta ND 1.1 183
HCH, delta ND ND 183
HCH, gamma 0.2 0.3 183
Hept achl or ND ND 184
Hept achl or Epoxi de ND ND 183
Hexachl or obenzene ND 0. 03 184
Met hoxychl or ND ND 183
Oxadi azon ND ND 74
Par at hi on, et hK ND ND 156
Par at hi on, yl ND ND 156
Phenol 0.3 0.4 14
Pent achl or ophenol 1.2 2.7 14
PCB 1248 ND ND 410
PCB 1254 14.7 33.3 410
PCB 1260 ND ND 410
Total PCB 15.1 35.2 410
PCT 5460 ND ND 69
Ronel ND ND 69
Tet rachl or ophenol 1.1 3.0 14
Tet radi fon ND ND 156
Toxaphene ND ND 184
Tributyltin ND ND 23

ND = EDL |ies belowthe detection limt.
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TABLE 9

State Mussel Watch Program
EDL 85 and EDL 95 for Organic Chemicals in
Transpl anted California Missels (Mytilus californianus)

Cal cul ated Using 1977 - 1997 Data
(ppb, wet weight)
Nunber of
Cheni cal EDL 85 EDL 95 Sanpl es
Aldrin ND ND 584
Chl ordene, al pha 0.4 1.0 530
Chl or dene, gamma 0.2 0.4 530
ci s-Chl or dane 6.9 13.0 587
ci s- Nonachl or 2.1 3.7 537
Oxychl or dane 0.4 0.8 587
t rans- Chl or dane 5.6 9.5 587
t rans- Nonachl or 4.9 9.4 587
Tot al Chl or dane 20.0 34.5 596
Chl or bensi de ND 1.7 437
Chl or dene ND ND 240
Chl or p?/n fos 0.6 1.5 582
Dact ha 0.6 6.2 563
DDD, o, p' 57 12.4 608
DDD, p, p' 22.7 65.3 608
DDE, o, p' 5.9 10.2 608
DDE, p,p' 94. 7 170. 1 608
DDT, o,p' 2.1 8.6 608
DDT, p, p' 7.6 33.8 608
DDVS, p, p 3.4 6.2 533
DDMJ, p, p' 6.4 10. 2 608
Total DDT 145. 1 308.5 617
D azi non ND ND 482
Di chl or obenzophenone, p,p’ ND ND 323
D cof ol ND ND 215
D eldrin 57 18.2 564
Endosul fan | 1.0 20.0 568
Endosul fan |1 ND 13. 4 314
Endosul fan Sul fate 1.3 26.6 297
Tot al Endosul f an 1.3 40.9 577
Endrin ND 1.4 561
Et hi on ND ND 323
HCH, al pha 0.6 1.0 579
HCH, beta ND ND 563
HCH, delta ND ND 562
HCH, gamma 0.4 0.6 562
Hept achl or ND ND 579
Hept achl or Epoxi de 0.1 0.4 579
Hexachl or obenzene ND 0.1 579
Met hoxychl or ND ND 564
Oxadi azon 1.2 2.7 225
Par at hi on, et hK ND ND 461
Par at hi on, yl ND ND 461
Phenol 0.5 0.9 37
Pent achl or ophenol 22.6 34.0 90
PCB 1248 ND 28.2 748
PCB 1254 161.9 368. 4 748
PCB 1260 ND 2.1 748
Total PCB 171.3 420.0 748
PCT 5460 ND ND 189
Ronel ND 0.3 134
Tet radi fon ND ND 467
Toxaphene ND 83.2 587
Tri butﬁl tin 1474.5 2639. 3 150
Tet rachl or ophenol 2 5.4 90

ND = EDL |ies belowthe detection limt.
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St ate Mussel

TABLE 10

Wat ch Program
EDL 85 and EDL 95 for Organic Chemicals in

Resi dent Bay Mussels (Mytilus edulis)

Cal cul ated Using 1977 -

(ppb, wet weight)

1997 Data

Nunber of

Cheni cal EDL 85 EDL 95 Sanpl es
Aldrin ND 0.3 69
Chl ordene, al pha 0.4 1.1 48
Chl or dene, gamma 0.4 1.2 48
ci s-Chl or dane 11.8 17.6 70
ci s- Nonachl or 2.5 4.1 59
Oxychl or dane 0.5 0.8 70
t rans- Chl or dane 12.3 17.0 70
t rans- Nonachl or 10. 6 15.9 70
Tot al Chl or dane 37.7 55.9 70
Chl or bensi de ND 5.8 55
Chl or dene ND ND 27
Chl or p?/n fos ND 0.9 70
Dact ha 7.4 20.2 68
DDD, o, p' 11.7 21.8 89
DOD, p, p' 44,2 79.5 89
DDE, o, p' 7.4 14. 8 82
DDE, p,p' 167.0 295.7 89
DDT, o, p' 7.0 22.6 89
DDT, p, p' 31.8 96.0 89
DDVS, p, 3.1 53 74
DDMJ, p, p' 7.0 11.2 82
Total DDT 263.6 487. 6 89
D azi non ND ND 59
Di chl or obenzophenone, p,p' ND ND 22
D cof ol ND ND 11
D eldrin 10.5 21.8 67
Endosul fan | 89.8 124.5 70
Endosul fan |1 48. 2 73.3 33
Endosul fan Sul fate 46. 8 68. 2 30
Tot al Endosul f an 102.5 230.6 70
Endrin 2.2 4.0 67
Et hi on ND ND 22
HCH, al pha 0.4 0.5 69
HCH, beta ND 0.3 68
HCH, delta ND ND 68
HCH, gamma 0.3 0.4 68
Hept achl or 0.1 0.6 69
Hept achl or Epoxi de 0.2 0.5 69
Hexachl or obenzene 0.1 0.2 69
Met hoxychl or ND ND 68
Oxadi azon 0.5 1.5 17
Par at hi on, et hK ND ND 59
Par at hi on, yl ND ND 59
Phenol IS IS 0
Pent achl or ophenol IS IS 1
PCB 1248 ND 13.6 94
PCB 1254 127.0 188. 8 94
PCB 1260 ND ND 94
Total PCB 128. 7 188. 8 94
PCT 5460 ND ND 13
Ronel ND 0.6 34
Tet rachl or ophenol IS IS 1
Tet radi fon ND ND 58
Toxaphene 82.1 226.7 72
Tributyltin IS IS 5
ND = EDL |ies belowthe detection limt.

IS

19

I nsufficient nunber of sanples to calculate an EDL.



TABLE

11

State Mussel Watch Program

EDL 85 and EDL 95 for Organic Chemicals in
Resi dent Freshwater O ans (Corbicula flum nea)

Cal cul ated Using 1977 - 1997 Data

(ppb, wet weight)
Nunber of
Cheni cal EDL 85 EDL 95 Sanpl es

Aldrin ND ND 17
Chl ordene, al pha ND ND 17
Chl or dene, gamma ND ND 17
ci s-Chl or dane 1.6 3.2 17
ci s- Nonachl or ND 0.4 17
Oxychl or dane ND ND 17
t rans- Chl or dane 1.3 2.8 17
t rans- Nonachl or 0.8 3.6 17
Tot al Chl or dane 4.3 9.4 17
Chl or bensi de ND ND 16
Chl or dene ND ND 11
Chl or p?/n fos ND ND 17
Dact ha 1.9 3.3 17
DDD, o, p' 1.7 13.4 17
DDD, p, p' 7.5 51.7 17
DDE, o, p' 0.7 6.4 17
DDE, p,p' 14. 2 110.5 17
DDT, o,p' ND 4.8 17
DDT, p, p' 4.2 39.8 17
DDVS, p, ND ND 17
DDMJ, p, p' 1.1 6.0 17
Total DDT 26.6 250. 4 17
D azi non ND ND 16
Di chl or obenzophenone, p,p’ IS IS 9
D cof ol IS IS 8
D eldrin 1.2 1.5 17
Endosul fan | ND 6.0 17
Endosul fan |1 ND ND 15
Endosul fan Sul fate ND ND 15
Tot al Endosul f an 0.5 14.1 17
Endrin ND ND 17
Et hi on IS IS 9
HCH, al pha 0.3 0.5 17
HCH, beta ND ND 17
HCH, delta ND ND 17
HCH, gamma ND 0.4 17
Hept achl or ND ND 17
Hept achl or Epoxi de ND ND 17
Hexachl or obenzene 0.2 0.3 17
Met hoxychl or ND ND 17
Oxadi azon IS IS 1
Par at hi on, et hK ND ND 16
Par at hi on, yl ND ND 16
Phenol IS IS 0
Pent achl or ophenol IS IS 0
PCB 1248 ND ND 19
PCB 1254 13.7 63.3 19
PCB 1260 ND ND 19
Total PCB 13.7 63.3 19
PCT 5460 1S IS 3
Ronel IS IS 4
Tet rachl or ophenol IS IS 0
Tet radi fon ND ND 16
Toxaphene ND ND 17
Tributyltin IS IS 0
ND = EDL |ies belowthe detection limt.

IS

20

I nsufficient nunber of sanples to calculate an EDL.



TABLE 12
State Mussel Watch Program
EDL 85 and EDL 95 for Organic Chemicals in
Transpl anted Freshwater C ans (Corbicula flum nea)
Cal cul ated Using 1977 - 1997 Data
(ppb, wet weight)

Nunber of

Cheni cal EDL 85 EDL 95 Sanpl es
Aldrin 0.7 1.5 111
Chl ordene, al pha 1.5 2.8 111
Chl or dene, gamma 1.1 3.1 111
Cis- Chl or dane 13.0 26.7 111
ci s- Nonachl or 2.8 12.2 111
Oxychl or dane 0.7 1.7 111
t rans- Chl or dane 9.5 18. 4 111
t rans- Nonachl or 9.2 18.5 111
Tot al Chl or dane 35.1 79.0 111
Chl or bensi de ND ND 80
Chl or dene ND ND 49
Chlorprr|fos 41 S 72.0 111
Dact ha 137.5 378.0 111
DDD, o, p' 46.0 120.6 111
DDD, p,p 165.0 396. 4 111
DDE, o, p' 9.2 20.8 111
DDE, p,p' 376.9 1019.8 111
DDT, o,p' 41.9 126. 2 111
DDT, p, p' 217.4 665. 1 111
DDVS, p, ND 7.8 111
DDMJ, p, p' 15.1 34. 4 111
Total DDT 911.0 2493.7 111
D azi non ND 23.2 80
Di chl or obenzophenone, p,p’ ND 4.6 67
D cof ol 40.1 107. 4 37
D eldrin 110. 4 196. 9 111
Endosul fan | 22.7 190.5 111
Endosul fan |1 24.9 111. 4 94
Endosul fan Sul fate 37.8 88. 3 94
Tot al Endosul f an 74. 6 294. 4 111
Endrin 17.0 29.3 111
Et hi on ND ND 66
HCH, al pha 0.1 0.4 111
HCH, beta ND ND 107
HCH, delta ND ND 107
HCH, gamma 0.6 0.9 107
Fbptachlor ND 0.3 111
Hept achl or Epoxi de 0.6 2.6 111
Hexachl or obenzene 1.3 2.9 111
Met hoxychl or ND ND 107
Oxadi azon 26.2 61.6 44
Par at hi on, ethx ND ND 76
Par at hi on, yl ND ND 76
Phenol IS IS 3
Pent achl or ophenol IS IS 0
PCB 1248 4.1 13.4 111
PCB 1254 59. 8 151.6 111
PCB 1260 ND 9.4 111
Total PCB 78.0 151.6 111
PCT 5460 ND ND 41
Ronel ND ND 11
Tet rachl or ophenol IS IS 0
Tet radi fon ND ND 77
Toxaphene 603. 2 2374. 4 111
Tributyltin IS IS 0
ND = EDL |ies belowthe detection limt.

IS = Insufficient nunber of sanples to cal culate an EDL.
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