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LOWER COLUMBIA 4T
RIVER WATER.

SASH I T 0TATE QUALITY STUDY ENVIRONMENTAL
E C 0 L0 G Y QUALITY

WASHINGTON DEPARTMENTS OF ECOLOGY AND HEALTH
AND

OREGON DEPARTMENT OF ENVIRONMENTAL QUALITY5 AND HEALTH DIVISION

May 1, 1996

We are pleased to provide you with the Lower Columbia River Bi-State Water Quality
Program study, "Assessing Human Health Risks from Chemically Contaminated Fish in
the Lower Columbia River: Risk AssessmentH As a background to the report, we offer
the following information

What is a human health risk assessment?

Human health risk assessment is a process that is used to evaluate the potential harmful
effects caused by exposure to hazardous chemicals. A risk assessment evaluates the toxic
properties of the chemicals present and the conditions of exposure in order, to determine
whether the health of people exposed will be affected.

What was the purpose of the Bi-State Program risk assessment study?

The Lower Columbia River Bi-State Program conducted the study because earlier
studies showed that fish caught in the lower Columbia River contained chemicals known
to be harmful to people's health. The purpose of the study was to determine the extent
to which these chemicals accumulate in fish tissues, whether they accumulate differently
in different kinds of fish, and whether the contaminant levels are high enough to harm
the health of people who eat fish.

What are the results of the Bi-State Program risk assessment study?

The results of the study indicate that there may be some cause for concern about the
concentrations of certain chemicals in fish tissues. The study showed that several
chemicals of concern, in particular dioxins and furans, PCBs, DDT and derivatives,
mercury, and arsenic, are found at levels of potential concern in both resident and
migratory fish caught in the lower Columbia. These chemicals can cause cancer and/or
non-ccer effects in people if ingested in large enough doses. In general, migratory
salmonids contained the lowest levels of the contaminants, while bottom feeding resident
fish contained higher levels.



How are health and environmental agencies using the results?

The health agencies used the information to perform a health analysis, in which they
looked at fish consumption, health sensitivities, and other factors that are important
when determining the possible effects to individuals from eating lower Columbia River
fish. For, example, certain individuals, such as children, pregnant and nursing women,
older people, and those in poor health may be more sensitive than other people to
certain contaminants. On the other hand, for certain people, the health benefits from
eating fish may outweigh increased risks. For example, eating fish has been shown to
have important beneficial effects on the heart and circulatory system.

The health analysis, which is in the form of a short report, is available from the Health
Departments. It includes information on actions fish consumers can take to reduce their
exposure to fish contaminants, such as preparing and cooking fish in a certain way or
avoiding particular species of fish. The health analysis should help fish consumers
understand the health implications of the risk assessment results and allow them to use
this information to make personal decisions about whether they should modify their
current fish consumption and cooking habits.

The environmental agencies consider the entire ecosystem when using the risk
assessment information because environmental damage may occur even when there is no
obvious threat to human health. They commonly adopt water or air quality standards
designed to protect the most vulnerable people, to preserve overall ecosystem health,
and to prevent the build-up of pollutants in the future. Without this protective approach,
environmental agencies could not adequately protect and maintain a healthy
environment, which includes a sustained and genetically diverse ecosystem and healthy
wildlife and human populations.

What's next?

The study results raise several questions that the environmental agencies will be
attempting to answer:

* Some of the chemicals detected (e.g. DDT and derivatives, PCBs) are no longer
being manufactured. Are these chemicals simply persisting in the environment, or
are there still sources that can be identified and controlled?

* Although the study examined fish that were caught in the lower Columbia River,
it is not known for certain that the chemicals the fish were exposed to are all from
the lower river. Salmon, for instance, may have been exposed in the upper part
of the river, in tributaries, or in the ocean. Where are the pollutants coming
from? Where are fish being exposed to them?
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To address these issues, the environmental agencies will:

5 * Continue the work they've begun to identify the likely sources of pollutants of
concern;

* Evaluate the effectiveness of current pollution control program at reducing
loadings of these pollutants to the Columbia River;I * Determine the most effective and efficient ways to further reduce loadings and
availability of these pollutants;

.* Continue monitoring to firther refine our information and to assess the success of
fiurther pollutant reduction measures.

Copies of the Bi-State human health risk assessment are available from:

Don Yon, Oregon Department of Environmental Quality, (503) 229-5995
Helen Bresler, Washington Department of Ecology, (360) 407-6480
For telecommunication device for the deaf (TDD), (360) 407-6006

Copies of the health analysis are available from:

Denise Laflamme, Washington Department of Health, (360) 753-2410
Duncan Gilroy, Oregon Health Division, (503) 731-4015
TDD, 1-800-833-6388
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EXECUTIVE SUMMARY

IINTRODUCTION
This report examines potential risks to human health of eating fish from the lower Columbia River. The

chemical concentration data used in this risk assessment are from three separate surveys, which are

described in the section entitled, "Methods."

All three of the surveys and this report were sponsored by the Lower Columbia River Bi-State Water

Quality Program (Bi-State Program), which was formed by the Oregon and Washington state legislatures

in 1990 to study and document the water quality in the lower Columbia River, identify water quality

problems, determine whether beneficial uses of the river are impaired, and develop solutions to problems

identified in the river below Bonneville Dam. The Bi-State Program established a Human Health Risk

Work Group (HHRWG) in March 1993 to recommend how an assessment should be conducted to

determine whether contaminants in the river pose a risk to human health. The HIIHRWG was composed

of representatives from Oregon and Washington Departments of Health, U.S. Environmental Protection

Agency, Oregon Department of Environmental Quality, Washington Department of Ecology, Tetra Tech

Inc., and individuals nominated to represent industrial and environmental-interest groups. The technical

approach to the risk assessment was approved by the HHRWG.

3METHODS

Data for this report were collected in three separate surveys. The first two surveys, conducted during-the

summers of 1991 and 1993; were not specifically designed as human health risk assessment surveys, but

included -chemical analyses of whole-body samples of carp, crayfish, largescale sucker, peamouth, and

filets of white sturgeon that could be used in this assessment. A more recent survey, designed specifically

to collect human health risk assessment data, collected and analyzed filets of carp, largescale sucker,

white sturgeon, steelhead trout, coho salmon, and chinook salmon during the period September 1994-

February 1995.
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The five different species collected during the first two surveys were selected because their feeding habits

and high fat content meant that chemicals which were present in sediments could potentially bioaccumu-

late in their tissue. One of the objectives of these two surveys was to determine the concentrations of

chemicals in the fish tissue to which fish-eating wildlife, such as mink and bald eagles, could be exposed.

Thus the collection of whole-body samples was considered more appropriate than the collection of filet

samples. Filet samples were however collected for white sturgeon because the large size of these fish

makes them unlikely targets for fish-eating predators.

Designing the risk survey conducted in 1994-95 required several preliminary tasks. Fish species to be

included in the risk assessment were selected by reviewing existing tissue contaminant data (1984-1994)

for the lower Columbia River and-by surveying fishing professionals (such as guides and fishing shop

owners). Chemicals analyzed were selected by screening the tissue contaminant database for chemicals

which have been previously detected at concentrations high enough to warrant concern regarding human

health. The survey of fishing professionals indicated that white sturgeon, walleye, smallmouth bass,

chinook and coho salmon, and steelhead were commonly caught and consumed by recreational fishers

on the lower Columbia. Although included in the study design, walleye or bass could not be caught for

the study because of the time of year (the study design called for collecting fish in late summer and fall,

but the actual collection had to be delayed until winter, when fish were less accessible). In addition to

gamefish, samples of largescale sucker and carp were collected and analyzed. Including both game and

non-game species was intended to represent the fishing and dietary practices of many different popu-

lations, not just recreational fishers with boats.

Several different methods were used to collect the fish and crayfish. Largescale sucker, carp, steelhead,

and peamouth were captured using a boat-mounted electrofishing unit. Peamouth were also captured

using a sinking gill net, as were the white sturgeon. In 1995, white sturgeon were captured by hook-and-

line from a boat. Adult chinook and coho salmon were collected from state hatcheries on both Oregon

and Washington tributaries of the lower Columbia. Crayfish were collected using traps baited with cat

food. For all the fish species except sturgeon, five or more individual fish or fish filets (with skin) were

composited to form single samples. Analyzing composite samples is a cost-effective way to estimate

average chemical concentrations in a large number of fish. Individual samples of sturgeon filets (without

skin) were analyzed because of the difficulty in capturing large numbers of these fish. A total of 104 fish

samples were analyzed during the three surveys. Samples from all years were analyzed for metals, seni-
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volatile organic compounds, dioxins and furans, and pesticides and PCBs. Samples from 1993 were also

analyzed for radionuclides and butyltins.

THE RISK ASSESSMENT PROCESS

Risk assessment involves five steps: 1) hazard identification, 2) toxicity assessment, 3) exposure assess-

ment, 4) risk characterization, and 5) uncertainty analysis. Each of these steps will be discussed briefly

below.

* Hazard identification is determining which chemicals are potentially of concern. This

was done by examining available data on contaminants in the lower Columbia to identify

which hazardous chemicals might be present even at very minimal levels.

* Exposure assessment is determining how much fish people eat at a time and how often

they eat it (ingestion rate), for how many years they eat fish (exposure duration), and

what parts of the fish are eaten (fillet, eggs, etc.). For this project, exposure durations

of 30 and 70 years were chosen to represent resident and subsistence fishers, respec-

tively, of the lower Columbia River Basin. The study used ingestion rates recommended

by the HHRWG which ranged fr6m almost zero to 40 meals per month (300 g/day).. A

regional study of fish consumption practices has not been done for the lower Columbia

River. This broad range of ingestion rates was selected to assist individuals, health

departments, and regulatory agencies in making their own assessments of health risk

based on these findings plus what they know about the fish eating habits of local

populations.

I U Toxicity assessment is calculating a dose for each chemical that could result in adverse

health effects to humans. Dose is defined as concentration ingested (amount divided by

body weight) over a specified period of time. Toxicity data for almost all of the chem-

icals analyzed for this project have been published by U.S EPA (1994a, 1995ab).
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* Risk characterization integrates the information from the toxicity assessment with the

information from the exposure assessment to estimate the potential for consuimers of

lower Columbia River fish to experience adverse health effects. Each fish species was

evaluated separately, as were data from each of the surveys. Risk estimates were also

made for combined data from more than one survey when data were sufficiently

comparable. Estimates were made for both cancer and non-cancer effects. Both kinds

of estimates assume that consumption rate and measured chemical concentrations remain

constant over the entire exposure duration. Cancer risk estimates are the probability of

getting cancer from eating fish, e.g. 1 chance in 10,000 over a lifetime. Non-cancer

health effect estimates are calculated as a hazard quotient (HQ), a number which shows

how much of a given chemical fish consumers are ingesting, compared to the maximum

dose considered safe. HQs for different chemicals affecting the same organ or system

were added together, producing an overall Hazard Index (HI) for that organ.

KUncertainty analysis addresses the fact that this process requires that assumptions be

made, which is an inherently uncertain process, and describes how this uncertainty affects

the resulting estimates. Assumptions used in the risk assessment were based on

U.S. EPA guidance, current literature, and best scientific judgement.

DEFEhJNG ACCEPTABLE RISK

The assessment of what levels of risk are acceptable is a risk management decision that is typically made

by public health agencies. The risk estimates provided in this document are designed to aid these

agencies in making the necessary decisions. The process is somewhat different for cancer versus

noncancer risks.

Cancer

States differ in what they consider to be an acceptable level of cancer risk. Cancer risk is defined in term

of "excess risk," i.e. the amount of risk added by being exposed to a certain chemical. The U.S. EPA

uses lifetime excess cancer risks ranging from I chance in 10,000 to I chance in a million of developing
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cancer as guidelines when determining whether chemical exposures represent a potentially unacceptable

level of risk to public health.

Carcinogenic risk values from individual chemicals were added in order to derive an overall total risk

for each fish species (Figure ES-1). For filet samples, the risk estimates were highest for carp, followed

in decreasing order by sturgeon in 1991, sturgeon in 1995, sucker, chinook, coho, and steelhead. The

total carcinogenic risk from these last three species was at least ten times lower than for the other species

(Figure ES-1). None of these salmonid species reside permanently in the river, most having returned

from the ocean within a few weeks of their capture. For whole-body samples, the risk estimates were

highest for carp, followed in decreasing order by peamouth, sucker, and crayfish. At the U.S. average

per capita fish consumption rate (6.5 g/day) and an exposure duration of 30 years, the excess cancer risk

estimates for filet samples were all between 1 in 10,000 and- t in 1,000,000. For whole-body samples,

the cancer risks from carp and peamouth were slightly greater than 1 in 10,000 (Figure ES-1). The risk

estimates for the whole-body samples were generally higher than the risk estimates for the filet samples.

For other exposure scenarios, the carcinogenic risk estimates were higher. For example, using a

consumption rate representative of recreational fishers (54 giday) and an exposure duration of 30 years,

excess cancer risk estimates were between i in 1,000 and 1 in 100,000 for filet samples and between 1

in 1,000 and 1 in 10,000 for whole-body samples. The most extreme exposure scenario modeled was

for subsistence fishers. Using a consumption rate of 176 g/day and an exposure duration of 70 years,

excess cancer risk was as high as I in 100 for whole-body carp samples and 1 in 200 for filet carp

samples.

Public health agencies typically make risk management decisions based on the total carcinogenic risk and

noncarcinogenic health effects for each species. State environmental agencies, on the other hand, must

also be aware of the individual chemicals and chemical classes which contribute the most to the overall

risk so that trends can be monitored and solutions to problems can be implemented. The chemicals

contributing the most to excess cancer risk are dioxins/furans, PCBs, arsenic, and to a lesser extent,

organochlorine pesticides (particularly DDT and its derivatives). The percent contribution of PCBs

(usually from Aroclors 1248, 1254, or 1260) was at least 20 percent of the total excess cancer risk (range

22 to 87 percent), with one exception. No PCBs were detected in crayfish in 1991; therefore, the percent

contribution was zero. Dioxins/furans contributed at least 9 percent of the total risk for every species
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(range 9 to 84 percent). The majority of the risk from dioxins/furans was due to the two tetra congeners

(2,3,7,8-TCDD and 2,3,7,8-TCDF), although other congeners contributed significantly for certain

species. Inorganic arsenic represented at least 10 percent of the total risk in some cases (sturgeon in

1995; chinook and steelhead in 1995). Organochlorine pesticides contributed less than 10 percent to the

overall risk except for crayfish and peamouth in 1991 (14 and 18 percent, respectively). Semi-volatile

organic compounds generally did not contribute significantly to the overall risk. One notable exception

was the percent contribution of semi-volatiles for carp analyzed in 1991: semi-volatiles contributed 57

percent of the total risk in carp for this year, due primarily to a single high detected value of N-nitroso-

di-n-propylamine.

Noncancer

Hazard Indices (HI) relating to the central nervous system, human development, and the immune system,

are presented for each species in Figures ES-2, ES-3, and ES-4. HI are the sum of Hazard Quotients

(HQ) for a specific organ system, which in turn are defined as the ratio of the estimated dose of chemical

to the dose considered to have no adverse health effects. Thus, an HI of 1.0 or less would indicate little

or no chance of adverse, non-carcinogenic health effects. At the lowest exposure level (6.5 g/day), the

HI were all under 1.0. The HI for the three salmonid species were lower than HI for other species,

particularly regarding development (Figure ES-3) and the immune system (Figure ES-4). These two

endpoints also showed the largest difference between HI for whole-body (higher) and filet samples

(lower). There was little difference between whole-body and filet samples for the central nervous system

HI (Figure ES-2). At higher consumption rates, many of the HI were between 1 and 10. These results

indicate some potential for adverse health effects.

As with cancer risk, the potential for noncancer health effects from the consumption of fish can be

attributed to a relatively small number of toxic chemicals. For the CNS H, the large majority of the

value is attributable to metals, primarily mercury. For the developmental HI, PCBs were responsible for

the majority of the total for all species except crayfish in 1991 (PCBs were not detected in these samples).

The metals cadmium and selenium contributed as much as 50 percent to the total. All of the immuno-

logical HI is due to PCBs and dieldrin.
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UNCERTAINTY OF RESULTS

Some .of the key areas of uncertainty in this risk assessment are: 1) lack of toxicity values (reference

doses or RfDs) for some chemicals, most importantly lead and dioxins/furans, 2) representativeness of

the samples used to characterize exposure, 3) use of one-half detection limit for non-detect values, and

4) the limited number of samples analyzed for some species. The effect of each of these areas on the

resulting risk estimates is discussed below.

Reference Doses

Except for lead and dioxins/furans, the risk or adverse health effect from most of the chemicals without

published toxicity values was not assumed to be great, although these chemicals could not evaluated

quantitatively. For lead, no consensus reference dose has been established. U.S. EPA has developed

a model (IEUBK) to look at the health effects of lead to children, but the HHIRWG decided not to include

children as an exposure group.

For dioxins and furans, U.S. EPA established a RFD for 2,3,7,8-TCDD in 1985 of 1 pg/kg-day. This

RFD has been withdrawn during U.S. EPA's reassessment of dioxins and furans. A RiD of 0.7 pg/kg-

day for 2,3,7,8-TCDD has been proposed by ATSDR researchers (Pohl et al. 1995). Using the proposed

RfD for TCDD, HQs were calculated for all detected dioxins/furans. For each congener other than

TCDD, the proposed RfD was divided by the toxicity equivalency factor (TEF), yielding an adjusted

RID. At the lowest exposure level, the sum of the HQs for the detected dioxin/furan congeners was less

than 0.6, with the exception of peamouth in 1991, for which the sum was 1.07. Using the proposed RfD,

dioxins/furans are a major contributor to the developmental HI, contributing between 17 and 95 percent.

The revised HI was slightly greater than 1.0 for some species collected in 1991 and 1993 (e.g., carp,

largescale sucker, and peamouth).

IRepresentativeness of Samples

The concentrations in the whole-body and hatchery samples may not be representative of the concen-

trations normally consumed by humans. The lipid (fat) content of a whole-body sample is typically

higher than that in a filet sample because of lipid-dense organs such as the liver and gonads. Many of

the organic compounds evaluated in this risk assessment accumulate in lipid-rich parts of the fish because

of their hydrophobic nature. So the contaminant concentration in a filet might be lower than the concen-
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tration in the whole body of the same species. Thus the risk estimates for whole-body fish in this report

could overestimate the risk to fish consumers who normally only eat filets.

This risk assessment makes the conservative assumption that skin and fatty areas of the fish are not

removed during fileting and that there is no net reduction in contaminant concentrations during cooking.

Fishermen who skin and trim away the fatty areas of filets and may reduce their exposure to the lipophilic

contaminants by as much as 60 percent (Gall and Voiland 1990). It is also likely that fisherman cook

the fish which, depending on the method, has been shown to also reduce contaminant concentrations by

as much as 50 percent (Zabik and Zabik 1995, Skea et al. 1979). Because the effects of cooking were

not considered in this risk assessment, it is likely that chemical concentrations and subsequently calculated

risks may have been overestimated.

The salmon samples that were analyzed in 1995 were collected at three different hatcheries. The degree

to which these salmon are representative of salmon that are typically consumed by people is affected by

several factors, including 1) the differences between salmon from different hatcheries, 2) the differences

between wild and hatchery salmon, and 3) the length of time the salmon reside in the river. The first

two sources of uncertainty can not be evaluated using available data. Because most of the salmon caught

by recreational fishers are caught near the mouth of the river (WDFWIODFW 1994), the fish collected

at the hatcheries probably resided in the lower Columbia River for a longer period of time than the

majority of the fish caught by recreational fishers. Given that many of the chemicals were not detected

in salmon or detected at concentrations very near the detection limit, the degree to which the

concentrations in these fish are different from those in fish caught nearer the mouth of the river is

probably minor.

Detection Limit Issues

A detection limit is a calculated minimum detectable concentration of a given chemical which is based

on the sensitivity of available laboratory methods and equipment. When a chemical is not detected, it

is assumed that the actual amount of the chemical present in the sample is somewhere between zero and

whatever the detection limit for that chemical in that sample happens to be. Risk assessors generally take

one of three approaches: assume a non-detect is zero, assume it is equal to the detection limit (con-

servative approach), or assume it is one half the detection limit. Which approach to take is a continual

source of discussion for risk assessors. For the results of this report, which approach is taken makes little
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3 difference to the final risk and HI estimates. This is especially true for 1995 analyses: HI estimates for

1995 data are identical regardless of the approach taken. For most of the species collected in 1991 and

1993, the zero-detection limit and full-detectioft limit risk calculations are less than 20 percent lower and

higher, respectively, than the half-detection limit calculations. Because public health agencies typically

make decisions based on order of magnitude differences in cancer risk estimates, the treatment of non-

detect values is probably not a major issue for the assessment of excess cancer risk. For the assessment

of noncarcinogenic health effects, differences of less than an order of magnitude may be significant,

although differences of 20 percent or less would be unlikely to affect risk-based decisions given the

uncertainty of the estimates.

Sample Sizes3 aU.S. EPA (1993) has recommended that 3 or more fish samples be analyzed for a given fish species in

a risk assessment. This recommendation was followed for all species except carp in 1995, for which only3 1 sample could be collected and analyzed. Although 3 or more samples were analyzed for most species,

the risk estimates are based on datasets which may differ in the degree to which they are representative3 of the true mean chemical concentrations for a species at the time they were analyzed.
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1.0 INTRODUCTION

The Oregon and Washington state legislatures created the Lower Columbia River Bi-State Water Quality

Program (Bi-State Program) in 1990. The Bi-State Program developed a multi-year plan designed to

characterize water quality in the lower Columbia River, identify water quality problems, determine

whether beneficial uses of the river are impaired, and develop solutions to problems identified in the river

below Bonneville Dam (Bi-State Steering Committee 19%). The plan proposed a framework and

precedence for conducting studies to evaluate water quality that consisted of: 1) an inventory of existing

information; 2) reconnaissance surveys; 3) further evaluation of water quality (baseline studies); and

4) advanced studies. This Human Health Risk Assessment is an advanced study which utilizes infor-

mation assembled in earlier Bi-State Program studies plus new information gathered specifically for this

purpose to characterize some potential risks to humans associated with water quality problems in the

lower Columbia River.

Specifically, this report characterizes potential human health risks associated with consuming fish from

the lower Columbia River. The data for this risk assessment are from three separate surveys conducted

in 1991, 1993, and 1994-1995. These data consist of chemical analyses of either whole body samples or

filets of largescale sucker, carp, peamouth, crayfish, white sturgeon, steelhead trout, coho salmon, and

chinook salmon.

This Introduction has four subsections. Background provides a historical overview of the Bi-State

Program activities and oversight that contributed to the design and content of this health risk assessment

report; Environmental Setting describes the study area and its fishery resources; Overview of Approach

describes the process of risk assessment, and Report Organization is a preview of the contents' of this

report.
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1.1 BACKGROUND

The inventory of existing information conducted by the Bi-State Program in 1991 showed that while there

was a substantial amount of data available on contaminant levels in the river, there was great disparity

in methods of analysis, types of chemicals analyzed, and time periods and areas of the river covered.

The Bi-State Program undertook a reconnaissance survey of the lower river to collect data to be used to

make a preliminary assessment of water quality and to guide future studies (Tetra Tech 1993a). This

survey, the most extensive collection of water quality data for the lower Columbia River at the time of

this writing, analyzed water, sediment, and tissue samples for a long list of chemicals of potential concern

to aquatic life, wildlife, and humans. Data collected during this survey showed elevated levels of certain

contaminants in a number of samples. After reviewing this information, the Lower Columbia River Bi-

State Program Steering Committee met on October 20, 1992 to review and prioritize future study

objectives for the Program. Characterizing potential human health risks associated with different uses

of the river was ranked among the top four study objectives at this meeting (Lower Columbia River Bi-

State Program 1992). Subsequently, the Bi-State Program established a Human Health Risk Work Group

(HHRWG) in March 1993 to guide the conduct of this study

The HHRWG was composed of representatives from Oregon and Washington Departments of Health,

U.S. Environmental Protection Agency, Oregon Department of Environmental Quality, Washington

Department of Ecology, Tetra Tech, Inc., and individuals nominated to represent industrial and environ-

mental interest groups. This work group met on four occasions during 1993-1994 to discuss objectives,

methodologies, data needs, and uncertainties associated with conducting a human health risk assessment

of the Lower Columbia River. At each meeting, several technical issues relevant to conducting a risk

assessment were thoroughly discussed and evaluated by HHRWG members and attempts were made to

formulate consensus, or when necessary majority, recommendations for conducting such an assessment.

Readers interested in the content of these discussions should consult the minutes of these meetings (Lower

Columbia River Bi-State Program 1993a,b,c; 1994), The study design and risk methodology used in this

report was approved by the HHRWG.
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I.2 ENVIRONMENTAL SETTING

1.2.1 Lower Columbia River Study Area

The Columbia River is the largest river entering the northeastern Pacific Ocean and the second largest

river in the United States in terms of volume discharged. The river's drainage basin of 255,000 mi2

(660,480 km2) covers portions of seven western states and one Canadian province. The river flows

approximately 1,210 mi (1,950 km) from its headwaters in southeast British Columbia. After crossing

the U.S .-Canadian border, the river flows south across the Columbia Plateau of eastern Washington, then

west along the border of Oregon and Washington to the Pacific Ocean.

The Lower Columbia River Bi-State Program study area is that part of the river between Bonneville Dam

at river mile (RM) 146 [river kilometer (RK) 235] and the mouth, plus the basins of the lower river and

its tributaries. The five largest tributaries to the lower river are the Willamette, Cowlitz, Lewis, Sandy,

and Kalama rivers. Near Bonneville Dam the river is relatively narrow, as little as 0.2 mi (0.3 km) wide

directly below the dam. There are a number of large islands along its course separating the main channel

from backwater areas. The channel widens to a mile (1.6 km) or more at some locations. At RM 46

(RK 74) the river separates into two channels that pass around Puget Island, with the navigation channel

following the Oregon side. Below Puget Island [RM 37 (RK 60)] the river opens into a broad estuary

with islands and braided channels. Below about RM 25 (RK 40) the estuary opens into an expanse of

bays and tide flats as wide as 5 ml (8 km) in some locations. At the mouth the river passes between two

jetties approximately 2 mi (3 km) apart and enters the Pacific Ocean.

The flow of the lower Columbia River is distinctly seasonal and the tidal influence on water surface

elevation is evident to the base of Bonneville Dam. However, tidal salinity intrudes no farther tMan

approximately RM 23 (RK 37). Lowest flows generally occur during the early fall (September and

October) when rainfall and snowmelt runoff is least. Highest flows occur in spring (April to June) due

to snowmelt runoff from the Cascade and Rocky Mountains to the tributaries of the upper Columbia basin

above Bonneville Dam. A second peak in flow is caused by heavy winter precipitation (November to

March) in the tributary basins of the lower river, primarily the Willamette and Cowlitz rivers.

The lower Columbia River basin currently supports a variety of industrial, agricultural (including dairy

and beef cattle grazing), silvicultural, commercial, and residential uses, for a diverse and growing
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population. The river also supports a commercial, recreational, and tribal fishery that has expanded

beyond salmon to include sturgeon and a number of freshwater resident species.

The three Oregon counties that border the lower Columbia River had an estimated population of almost

690,000 in 1994. Major population centers on this side of the river include Portland (-450,000),

Gresham (-75,000), Astoria (- 10,000), and St. Helens (-8,000). The five Washington counties that

border the lower Columbia (Clark, Cowlitz, Pacific, Skamania, and Wahkiakum) had an estimated

population of 400,000 in 1994. Major population centers on this side of the river include Vancouver

(-50,000), Longview (-32,000) and Camas/Washougal (-11,000).

1.2.2 Fishery Resources in the Lower Columbia River

Five resident aquatic species (white sturgeon, carp, largescale sucker, peamouth, and crayfish) and three

anadromous fish species (chinook, coho, and steelhead) were evaluated for this risk assessment. This

section briefly describes each of these species and indicates the degree to which they are targeted by

recreational and commercial fishers.

1.2.2.1 Resident Species. White sturgeon is the largest freshwater fish species in North America;

individuals over 10 feet in length and weighing over 1,000 pounds have been found in the lower

Columbia River (Wydoski and Whitney 1979). In the lower Columbia River, white sturgeon migrate

freely among various Oregon and Washington coastal bays and river systems. Sturgeon migrations

appear to be primarily motivated by spawning, food availability, and water temperature (WDFW/ODFW

194). The white sturgeon population downstream of Bonneville Dam is considered productive. Total

catch (commercial and recreational) in 1993 was 50,900, which is close to the 10-year average

(WDFW/ODFW 1994). The total 1994 catch was approximately 20 percent lower (39,900) than the 1993

catch (WDFW/ODFW 1995). The majority of the commercial catch is made during the fall (WDFW/

ODFW 1994), but the recreational catch is spread mostly from February to October. Recreational catch

in the winter months is typically much lower than in the other seasons (Melcher and King 1993). The

two most popular catch areas are in the estuary and just downstream of the Bonneville Dam, although

white sturgeon are caught throughout the lower river (Melcher and King 1993).

Catch statistics and population estimates for carp, largescale sucker, and peamouth are not available.

Results from the reconnaissance surveys, however, suggest that these three species occur throughout the
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lower river (Tetra Tech 1993a, 1995a). All of these species may be targeted by ethnic populations in

urban areas (Adolfson Associates, Inc. 1995).

Common carp, a species of minnow native to Asia, was introduced to North America because of its

suitability for pond culture and its use as a food fish (Scott and Crossman 1973). It is the largest minnow

found in Northwestern waters and is now considered a nuisance fish in many areas because of its

competition with game fish and waterfowl for forage (Wydoski and Whitney 1979). Carp are omnivorous

and consume plant and animal tissue and may selectively feed on bottom ooze and detritus. Animal prey

items include aquatic insects, crustaceans, annelids, and molluscs (Scott and Crossman 1973). Carp was

selected as an indicator organism primarily because it is a bottom-feeding fish with a relatively high lipid

content; it readily bioaccumulates hydrophobic organic pollutants.

The largescale sucker is a bottom fish native to the Pacific Northwest. Spawning occurs during April

and May in shallow water with a gravel or sand bottom. Larger individuals feed on a variety of bottom

organisms including crustaceans, aquatic insect larvae, earthworms, snails, and detritus (Wydoski and

Whitney 1979). Largescale sucker was selected as an indicator organismprimarily because it is a bottom-

feeding fish which, unlike carp, could be captured throughout the study area.

Peamouth is a species of minnow native to rivers and lakes of northwestern North America. It is

comparatively large and long-lived for a minnow, though surpassed by carp in both respects (Wydoski

and Whitney 1979). Peamouth spawn in gravel-covered areas of shallow water in May and early June.

They are tolerant of brackish water and can therefore be captured in the estuarine portion of the lower

Columbia River. Young fish feed on zooplankton, while older fish feed both pelagically and on the

bottom on a variety of plant and animal matter including plankton, aquatic and terrestrial insects, snails,

and occasionally small fish such as sculpins (Wydoski and Whitney 1979). The extent to which peamouth

are presently consumed by humans along the river is not known; however, historically this fish was

served in hotels of the Columbia River basin (Wydoski and Whitney 1979). Peamouth was selected as

an indicator organism primarily because its diet and feeding habits differ from those of carp and

largescale sucker. They occur throughout the study area, they are an important component of the diet

of bald eagles, other wildlife, and game fish, and they have relatively high lipid contents.
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Crayfish are omnivorous scavengers that feed on vegetation, detritus, and fresh or decomposed carrion

(Mitchell and Smock 1991). Adults generally remain hidden in burrows or beneath stones or other debris

in the daytime, and move and feed between dusk and dawn (Pennak 1978). Crayfish can be an important

component of the diet of predatory fish (Mitchell and Smock 1991) and are harvested commercially and

recreationally from the lower Columbia River for human consumption. A total of 22,011 pounds of

crayfish was harvested commercially during 1991 from waters of the three Oregon counties that adjoin

the lower Columbia River (Clatsop, Columbia, and Multnomah; Lukas, I., 11 May 1993, personal com-

munication). Crayfish was selected as an indicator organism because it is a food source for aquatic and

terrestrial wildlife, is harvested from the lower Columbia River for human consumption, is a bottom-

dwelling organism, and is assumed to have a relatively limited range.

1.2.2.2 Non-resident Species. The fishery resources of the lower Columbia River have declined

significantly from historical levels due to overfishing and hydroelectric development, but they still support

viable commercial and sport fisheries for several species (WDFWIODFW 1994). Salmon (coho and

chinook), steelhead, sturgeon, smelt, and shad are the principal species harvested from the Columbia

River (WDFWIODFW 1994, Holland et al. 1989).

Chinook salmon are the largest and least abundant of the Northwest salmon species, and are highly prized

by both commercial and recreational fishers. The chinook salmon evaluated in this project were fall

chinook from the lower river hatchery (LIRH) stock, as shown by the time and location of their return

(see Section 2.1.2) (WDFW/ODFW 1994). Other chinook salmon stocks on the lower Columbia River

include upriver spring chinook and summer chinook, although neither of these stocks has been harvested

since 1977 (WDFW/ODFW 1994). The runs of lower Columbia River fall chinook stocks have declined

steadily since 1987, when it was estimated that 415,700 fish returned to the river (WDFWIODFW 1994).

The estimated return in 1993 was 84,200 fish, the lowest number on record since estimates of natural

spawners have been made (1980). Of the total number returning in 1993, 1 1,100 were caught by com-

mercial fishers and 5,700 by recreational fishers. The low returns prompted the shortest commercial

season in history (4 days) for fall chinook on the lower river (WDFWIODFW). The total commercial

and recreational catch of fall chinook was reduced to 3,700 fish. The 1995 season was even shorter than

1994 (two 12-hour openings in October) (King, S., 4 January 1996, personal communication). The catch

statistics for the 1995 season have not been published.
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Coho salmon are smaller than chinooks and less abundant on the Columbia, but still very popular with

fishers. Coho salmon begin entering the Columbia River in August and continue through November.

The coho salmon evaluated in this project were part of the late migration, which peaks in mid-October

and is concentrated largely at the Cowlitz and Lewis river hatcheries in Washington (WDEW/ODFW

1994). The number of late stock coho adults entering the Columbia River in 1993 was 41,500, which

is the lowest return since 1977 and only 15 percent of the recent 5-year average of 276,600 (WDFW/

ODFW 1994). Of this number, 14,800 were caught by commercial fishers and 7,800 were caught by

recreational fishers. The catch numbers were greater in 1994, with 63,800 being caught by commercial
fishers and 6,700 by recreational fishers (WDFW/ODFW 19S).

Steelhead are a sea-run form of rainbow trout; they lose the characteristic "rainbow" stripe in the marine

environment (Wydoski and Whitney 1979). They can be found in the lower Columbia River virtually

year-round. Summer steelhead enter the river from March through October, with peak abundance in late

June through early September. Winter steelhead enter the river from November through April. The

steelhead evaluated in this project were winter steelhead destined primarily for tributaries below

Bonneville Dam (WDEW/ODFW 1994). Peak catch months of.winter steelhead are generally December

and January and hatchery fish make up most of the catch. The number of winter steelhead entering the-

river in 1993-94 was 40,000, the lowest total on record (WDPW/ODFW 1994). Commercial catch of

winter steelhead has been prohibited since 1975. Recreational catch in 1993-94 represented approxi-

mately 62 percent of the total estimated return (WDFW/ODFW 1994). In 1994-95, the recreational catch

was 60 percent of the total estimated return (WDFW/ODFW 1995). The total estimated return in 1993

for summer steelhead was 240,000, but most of these fish were destined for upriver (above Bonneville)

tributaries. Only 8,500 of these fish were captured by lower river recreational fishers.

I 1.3 OVERVIEW OF APPROACH

The risk assessment process involves characterizing the types of adverse health effects expected from
exposure to a toxicant and estimating the probability of their occurrence: This process generally includes

the following four steps (U.S. EPA 1989a):
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* Hazard identification - identifying the chemicals of concern to be included in the risk

assessment and characterizing the toxicological hazards posed by these chemicals in

samples of fish.

E Dose-response assessment - quantitatively characterizing the relation between the dose

of a toxicant and the potential for adverse health effects in exposed populations.

a Exposure assessment - characterizing magnitude, frequency, and duration of exposure

to toxic chemicals of concern. In the case of fish tissue contamination, exposure

assessment addresses how often people eat fish, how much and which portions of the fish

are consumed (e.g., filet, eggs, etc.), and for how many years the consumption of fish

extends in the life of an individual.

* Risk characterization - estimating the potential for adverse health effects by integrating

the information from the dose-response assessment with the exposure assessment.

An lUncertainty analysis - discussing how assumptions made about each of the variables

used in the calculation of the risk estimates contribute to the uncertainty of these

estimates.

The following sections provide a brief overview of the approach used to accomplish each of the five steps

listed above.

1.3.1 Hazard Identification

An extensive list of chemicals to be measured in fish tissue was developed for the Bi-State Program's

1991 reconnaissance survey (Tetra Tech 1991, 1993a). These chemicals were selected because of their

persistence in the aquatic environment and high potential for bioaccumnulation in fish tissue. Additional

chemicals were analyzed because they were identified as part of an inventory of toxic chemicals entering

the lower Columbia River from point and nonpoint pollutant sources (Tetra Tech 1992).

Following this reconnaissance survey, a risk-based screening assessment of the fish tissue data was

conducted to re-evaluate the original list of chemicals and the analytical methods used to determine if the
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list or methods should be modified for a human health risk assessment (Tetra Tech 1993b). The list of

chemicals was further evaluated by compiling and screening all available fish contaminant data collected

in the lower Columbia River from 1984-1994 to identify chemicals that exceeded risk-based screening

levels of concern (Tetra Tech 1994a). The final list of chemicals recommended for this risk assessment

was reviewed and approved by the HHRWG (Tetra Tech 1994c).

Toxicological profiles for chemicals of concern were developed as part of the risk-based screening

assessments and are included in Appendix C.

1.3.2 Dose-Response Assessment

Toxicological information for chemicals included in this risk assessment were obtained, in order of

precedence, from U.S. EPA's (1995a) IIS database, U.S. EPA (1994a) HEAST, and U.S. EPA

(1995b). These databases were also the source of the toxicity values used for estimating cancer (slope

factor) and non-cancer (reference dose) endpoints.

1.3.3 Exposure Assessment

A regional study of the consumption of fish from the lower Columbia River has not been conducted, so

there is uncertainty regarding the exposure parameters (e.g., amount and frequency of fish consumption,

type and portion of fish consumed, fish preparation methods) to be used in assessing human health risks..

The HHRWG recommended that health risks be estimated for three general target populations: general

public, recreational anglers, and subsistence anglers (Lower Columbia River Bi-State Program 1993b).

In this report, exposure to chemical contaminants was assessed separately for each species analyzed in

the three surveys. Because of the uncertainty involved in selecting representative fish consumption rates,

risk is estimated over a range of consumption rates [0.1 - 300 g/day (0.004 - 10.6 oz/day)] and exposure

durations (30 and 70 years). This approach is designed to assist individuals, regulatory agencies, and

health departments in making their own assessments of the health risk associated with consuming varying

amounts and types of fish from the lower Columbia River.

1.3.4 Risk Characterization

This report characterizes the potential health risks associated with consuming eight different species (see

1.2.2, above) from the lower Columbia River. Cancer risks and non-carcinogenic health effects are

displayed graphically as a function of fish consumption rate. This presentation can be used by risk
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management agencies to help define acceptable fish consumption frequencies at whatever risk level is

designated acceptable and to indicate the noncancer toxicity endpoint (i.e., developmental, immunological,

or central nervous system) of greatest concern for consumption of different species of fish. The risk

characterization also compares the relative risks of different chemicals and identifies the chemicals of

greatest concern.

1.3.5 Uncertainty Analysis

In a quantitative risk assessment, assumptions must be made about each variable used in characterizing

risk. Each of these assumptions contributes to the uncertainty of the resulting risk estimates. The

uncertainty analysis section evaluates in a semi-quantitative manner the confidence associated with each

assumption. Where possible, alternative risk estimates are made using different assumptions.

1.4 REPORT ORGANIZATION

This report is organized into seven sections. Section 1.0 (this section) provides the background, environ-

mental setting, and overview of the approach for the risk assessment. Section 2.0 describes the study

design and field and laboratory procedures. This section also includes brief sections on the QA/QC

results from the laboratory analyses. Section 3.0 discusses the exposure assessment, including infor-

mation on the populations being evaluated and the calculations made to determine the contaminant

concentrations to which individuals in these populations are exposed by consuming fish. Section 4.0

describes how the toxicity of these contaminants was evaluated. Section 5.0 is the risk characterization,

which includes a discussion of the carcinogenic and noncarcinogenic risk from the consumption of each

of the six target fish species. Section 6.0 discusses the uncertainty associated with this risk assessment.

Section 7.0 compares contamination data from the risk assessment with chemical concentrations in fish

tissue collected elsewhere in the Columbia River basin and Puget Sound.
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3 2.0 STUDY DESIGN AND METHODS

This section describes the study design-and the field and laboratory methods used to generate the data for

this study. It also includes a discussion of the quality assurance/quality control (QAIQC) results from

the laboratory and an evaluation of the overall usability of the analytical data for accomplishing the

objectives presented in Section 1.0.

2.1 STUDY DESIGN

Data on chemical contaminant levels in fish tissue were obtained from three separate sampling efforts..

The first two, conducted in 1991 and 1993, were reconnaissance surveys. The scope of a reconnaissance

survey is generally broad. These surveys were designed to test for the presence of a wide array of

possible contaminants in water, sediments, and fish and shellfish tissue. A human health risk assessment

is a much more focused and specific kind of study. However, the reconnaissance surveys did provide

a considerable amount of data relevant to human health risk assessment, and these data have been

supplemented by data from the third and most recent data collection effort. This effort, conducted in

199495, was specifically designed to collect data for risk assessment purposes. Study designs for all

three efforts are briefly described below.

2.1.1 Reconnaissance Surveys

The primary objective of the 1991 and 1993 reconnaissance surveys was to identify potential water quality

problems and direct future Bi-State studies (Tetra Tech 1993a, 1995a). Water, sediment, and fish and

crayfish tissue samples were collected and analyzed for metals and organic compounds of potential

concern. The stations at which fish and crayfish were captured were also sites for the collection of

sediment (1991 and 1993) and water (1993 only) samples. The overall intent of the.fish sampling

portions of the surveys was to determine whether chemical concentrations in fish could be used to identify

water quality problems.
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One specific objective of the reconnaissance surveys was to measure concentrations of contaminants in

tissues that fish-eating wildlife, such as mink and bald eagles, might consume. Thus whole-body samples

were collected and tested for all fish and shellfish species except white sturgeon, for which fillets were

collected. Because of their large size, white sturgeon were considered unlikely targets for fish-eating

predators. In a data collection effort designed specifically for human health risk assessment, fillet

samples would have been more appropriate for all species, as that is how fish are more commonly eaten

by humans.

Five different resident target species were selected for the 1991 survey: largescale sucker, carp,

peamouth, white sturgeon, and crayfish. For all species except white sturgeon, fish were collected from

20 stations previously sampled for fine-grained sediments (Figure 2-1). At very few stations was it

possible to collect all four species. Crayfish and largescale sucker were collected at the same 18 stations.

Carp and peamouth were collected at 9 and 10 stations, respectively, only 3 of which were the same.

No white sturgeon were caught; this species was collected from fish processing facilities only (see Sec-

tion 2.2.1.2).

The target species for the 1993 survey were largescale sucker, carp, and crayfish. These species were

collected at 15 stations previously sampled for water and sediment (Figure 2-2). All three species were

collected at 13 of the 15 stations, while only carp or carp and sucker were collected at the two remaining

stations.

In accordance with U.S. EPA (1993) guidance, five individual fish were composited to form single

composite samples in both 1991 and 1993.

2.1.2 Risk Assessment Survey

Several tasks were undertaken prior to finalizing the study design. The first task was to evaluate existing

tissue contaminant data for the lower Columbia River to identify data gaps. The second task was to

survey fishing professionals (e.g., guides and fishing shop owners) to gather information on preferred

target species and fishing locations. The third task was to screen existing tissue contaminant data to

identify chemicals which have previously been detected at concentrations high enough to warrant concern

from a human health perspective. The results of this task were used to develop the target analyte list for
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this sampling effort. Each of these tasks is described in greater detail in the Sampling and QA/QC plan

(Tetra Tech 1994b).

Seven different target species were selected- two resident non-game species (largescale sucker and carp),

two resident game species (walleye and smallmouth bass), and three anadromous game species (chinook

salmon, coho salmon, and steelhead). For the resident species, the lower river was divided into thirds

as follows:

* Estuary - River Mile 0 (Mouth) to River Mile 48U * Middle Section - River Mile 48 to River Mile 101 (Portland)

*. Upper Section - River Mile 101 to River Mile 146 (Bonneville)

The division of sampling areas was based in part on the divisions proposed by the Oregon Department

of Fish and Wildlife (Melcher and King 1993) for their recent survey of lower Columbia River recrea-

tional fisheries. Each of the three areas has distinctly different characteristics. The estuary region

supports different assemblages of flora and fauna compared to the freshwater sections. The middle

section of the river includes the majority of the industrial sites (e.g., Longview, St. Helens, Portland) on

the lower river. The upper section, with the exception of Camas/Washougal, contains relatively little

input from municipal or industrial sources.

Three composite. samples, each made up of 8 fish, were to be collected for each of the four resident

species in both the middle and the upper sections of the river. In the estuary section, three composites

of both largescale sucker and carp were to be collected. Smallmouth bass and walleye were not expected

to reside in the estuary portion of the river. For the three anadromous species, three composite samples

(8 fish each) from each species were to be collected from hatcheries located on the tributaries of the lower

Columbia River. Additional details on the rationale for the proposed sampling design are given in the

Sampling and QA/QC plan (Tetra Tech 1994b).

As indicated in Section 2.2.1, the sampling design could not be fully implemented due to difficulties

encountered in capturing some of the target species during the winter field effort. The capture locations

of all fish analyzed in this survey are indicated in Figure 2-3.
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2.2 FIELD ACTIVITIES

Field activities will be described below in separate sections for fish collection methods, sample proces-

sing, sample compositing, and custody and shipping procedures. Where differences exist for the three

different collection efforts, they will be noted. Details about the fish caught in each of the surveys,

including size, weight, liiid content, sex (when available), and collection date and location, are provided

in Appendix A.

2.2.1 Fish Collection Methods

Largescale sucker (all years), carp (all years), peamouth (1991), and steelhead (1994-95) were obtained

by electrofishing. In 1991, largescale sucker and peamouth were also collected at some stations using

gillnets. White sturgeon were collected by commercial fishers using gilnets (1991) or hook-and-line

(1995). Crayfish (1991 and 1993) were obtained using traps baited with cat food. Coho and chinook

salmon (1994) were obtained from state-run hatcheries in both Oregon and Washington. For the 1994-95

survey, two additional target species, walleye and smallmouth bass, could not be caught in the lower

Columbia River despite repeated attempts using hook and line, gill nets, and electroshocking. Sampling

was intended to occur during the summer months when both of these species are commonly targeted by

recreational fishermen. During the winter, these two species apparently inhabit deeper water. Each of

the collection methods is described below.

2.2.1.1 Electrofishing. In allthree surveys, fishwere collected using aboat-mounted electrofishiig unit.

Stunned fish were identified by field personnel and dip nets were used to transfer selected fish to holding

containers aboard the boat. Upon retrieval, fish identification was verified by trained personnel and the

total length of each specimen was measured. Each fish was sacrificed by a blow to the head with a

wooden club, weighed, double wrapped in heavy-duty aluminum foil and placed in a plastic bag with a

water-proof tag stating the species type, collection date, collection location, length, and weight. Each

specimen was then immediately placed on dry ice in a cooler.

2.2.1.2 Gillnets. At stations located in the estuary, gillnets proved more effective than the electrofishing

unit at capturing fish in 1991. Gillnets were not used to capture fish in the later surveys. Sinking 6 x

100-ft gillnets with 2- to 6-inch variable mesh were deployed for 2-hr periods. Fish of the target species
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(peamouti or largescale sucker) were retrieved from the net, measured, wrapped in aluminum foil, and

placed on dry ice.

In 1991, white sturgeon were collected from fish-processing facilities at various locations along the river.

The fish were caught by commercial fishers using gillnets. These fish would then be sold to fisk buyers,

who would deliver them to fish processing facilities. The fish were delivered to the buyer between 6 and

18 hours after capture and were stored on ice during that time.

2.2.1.3 Hook-and-Line. White sturgeon in 1994-95 were caught by hook-and-line. Each fish was

sacrificed by a blow to the head with a wooden club. The fish were filleted at a shore station, double

wrapped in heavy-duty aluminum foil and placed in a plastic bag with a water-proof tag stating the

species type, collection date, approximate collection location, and length. Each specimen was then 5
immediately placed on ice in a cooler.

2.2.1.4 Crayfish Traps. Crayfish in both 1991 and 1993 were captured using traps baited with canned

catfood. Several holes were made in each can, which allowed the scent of the food to escape, but did

not allow the crayfish to eat the food. The traps were deployed at each station and left overnight.

Captured crayfish were then removed from the traps and placed on ice prior to weighing. Crayfish were

individually wrapped in foil and frozen live on dry ice.

2.2.1.5 Hatchery Collection. Coho and chinook were obtained in 1994 from three State hatcheries.

Male coho and chinook were obtained from Washington State hatchery facilities located on the Lewis

River and Kalama River, respectively. Male coho salmon were obtained from the hatchery itself, while

male chinook salmon were obtained from the Modrow trap, located several miles downstream of the

Kalama River hatchery. The male fish received from the Washington hatcheries were sacrificed prior

to spawning by a blow to the head with a wooden club. Female coho and chinook were obtained from

the Oregon State hatchery located on Big Creek. The post-spawning female fish received from the

Oregon hatchery were sacrificed by hatchery personnel by electrofishing followed by a blow to the head.

All fish were immediately wrapped in aluminum foil and placed on ice.
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2.2.2. Sample Processing

With the exception of the white sturgeon collected in 1991, all fish and crayfish samples from 1991 and

1993 were analyzed whole. Therefore, no sample processing for these species was done in the field other

than that described in Section 2.2.1. All specimens in 1995 were analyzed as filets as described below.

Fish fillets were removed by trained personnel following guidance provided in J.S. EPA (1993). Before

processing, each fish was partially thawed. These steps were followed during the processing of samples:

Step 1. The filleter's hands were washed with ivory soap, rinsed with tap water, and then rinsed

with distilled water prior to filleting. Fish were processed on a cutting board covered

with heavy duty aluminum foil which was changed between fish. Prior to processing

each specimen, all stainless steel utensils were washed with soap, rinsed with tap water,

and then rinsed with distilled water.

Step 2. The scales were removed (largescale sucker and carp only) by placing the specimen flat

against the cutting board and scraping with the edge of a stainless steel knife. The

specimen was then rinsed with distilled water to remove the scales.

Step 3. The initial incision consisted of a shallow cut through the skin on either side of the dorsal

fin from the top of the head to the base of the tail. Additionally, an incision was made

behind the entire length of the gill cover, cutting through the skin and flesh to the bone.

Following this cut, a shallow incision was made along the belly from the base of the

pectoral fin to the tail. Care was taken to ensure that there was no cut into the gut cavity

so as to not contaminate fillet tissues. Finally, a single cut was made from behind the

gill cover to the anus and followed by an incision made on both sides of the anal fin.

The fillet was removed and the remaining carcass was discarded.

Step 4. The fillet was wrapped in heavy duty aluminum foil and placed in a plastic bag with the

waterproof tag. The plastic bag was sealed and stored frozen.

Filets of white sturgeon (1991 and 1995) were prepared in a slightly different manner than described in

Step 3 above. In 1991, filets were taken by individuals at the fish processing facilities Each filet, which
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did not include any skin, internal organs, or fat, consisted of a 20-25 x 10 cm section taken from

immediately behind the head near the dorsal surface. The filets were placed in a glass jar or double-

wrapped in aluminum foil, assigned a sample number, and kept frozen until delivered to the laboratory

for analysis. A similar type of sturgeon filet was taken in 1995. The fileting procedure more closely

matched the above description because the processing was done simultaneously with the other fish species

in the processing laboratory.

2.2.3 Sample Compositing

With the exception of white sturgeon, all samples from 1991 and 1993 were composites of whole indi-

viduals. All samples from 1994-95 were filets. For 1991, each composite sample consisted of 5 or more

individuals. Composite samples of crayfish consisted of 9 to 30 individuals. Composite fish samples

consisted of 5 individuals, with the exception of 7 samples of largescale sucker and peamouth, which

consisted of 6 to 8 individuals. All sturgeon samples consisted of individual fillets. In 1994-95, each

composite sample consisted of 8 fish, except for the single composite of carp, which consisted of 7 fish.

Three composite samples from steelhead, chinook, and coho salmon and one composite sample from carp

were analyzed. For largescale sucker, three composite samples from each of the following stretches of

the lower Columbia River were analyzed: Estuary (RM 048), Middle (RPM 48-101), Upper (RM 101-

146).

The laboratory procedure used to form each composite sample is described in Section 2.3.1.

2.2.4 Sample Custody and Shipping Procedures

Samples obtained in the field were strictly controlled by chain-of-custody procedures. A field logbook

was maintained to document the collection of each sample. Samples were wrapped in foil and placed in

a resealable plastic bag. Waterproof labels, included with the samples in each bag, contained the

following information: station location, sampling date, species type, and specimen's weight and length.

Prior to shipping, samples were securely packed in the cooler with chain-of-custody forms enclosed in

a plastic bag and taped to the inside of the cooler. The chain-of-custody form records the number of

samples included in the shipment and the requested analyses. The individuals relinquishing and receiving

the samples signed, dated, and noted the time on the chain-of-custody form. The cooler was sealed with
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fiber tape and a custody seal. All samples were shipped to the laboratory frozen via overnight delivery

or delivered in person.

2.3 LABORATORY ACTWITIES

This section describes the process by which the analytical laboratories received, processed, and analyzed

each fish sample. Because of differing laboratories, procedures, and target analytes in the three surveys,

laboratory activities will be described separately for each survey.

The laboratories responsible for the analyses of fish and crayfish samples are listed below:

1991

Laboratory Analyses

Alden Analytical Labs Semi-volatile organics, pesticides/PCBs

Keystone/NEA Dioxins/furans, lipids

Precision Analytics, Inc. Metals

Washington State University (WSU) Metals

Lauck's Testing Laboratories Metals

1993

Analytical Resources, Inc. Semi-volatile organics, pesticides/PCBs, radionuclides

Pacific Analytical, Inc. Dioxins/furans, organotins, lipids

I Aquatic Research, Inc. Metals

1995

Pacific Analytical, Inc. Dioxins/furans, semi-volatile organics, pesticides/PCBs, lipids

Battelle Marine Science Lab Metals

2.3.1 Sample Processing

Sample processing refers to the manner in which the laboratory prepared the frozen fish and crayfish

samples for analysis.
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2.3.1.1 1991 Reconnaissance Survey. Keystone/NEA was responsible for all initial laboratory proces-

sing of fish and crayfish. Seventy-three samples were received frozen by overnight courier or hand

delivery in several different batches and immediately placed in a freezer at -10 0C until processing. Each

batch was processed separately. All individuals in each composite were homogenized together after

partial thawing using a Hobart meat grinder wit 5 mm holes in the inner plate and placed in individual

jars. Sturgeon filets (one per sample) were prepared for homogenization by removing material which had

previously been exposed to air. This was done because of the possible sources of contamination at the

fish processing facility where the filets had originally been prepared. Forty-four of the 73 samples were

analyzed by Keystone/NEA for dioxins/furans. Aliquots from each of the 73 samples were sent to the

other laboratories for analysis.

2.3.1.2 1993 Reconnaissance Survey. Pacific Analytical was responsible for all initial laboratory

processing of fish and crayfish. Thirty-two samples were received frozen by overnight courier in several

different batches and immediately placed in a freezer at -100C until processing. Each batch was

processed separately. All individuals in each composite were homogenized together after partial thawing

using a Hobart buffalo chopper and placed in individual jars. Aliquots from each of the thirty-two

samples were sent to the other laboratories for analysis

2.3.1.3 1995 RiskAssessmentSurvey. Pacific Analytical was responsible for all initial processing of fish

fillets. The 31 samples were received frozen by overnight courier in 5 different batches and immediately

placed in a freezer at -10° C until processing. Each batch was processed separately. Each filet was

homogenized separately after partial thawing using a Hobart meat grinder wit 5 mm holes in the inner

plate and placed in individual jars. Samples were composited in accordance with U.S. EPA (1993)

recommended guidelines. For the 19 composite samples, aliquots for each of the analyses were prepared

by taking equal amounts (weight dependent on the type of analysis) from each of the individual specimen

jars. In this manner, each fish contributed equally to the total composite weight, thereby reducing

possible bias from fish that were not equal in size. For the 12 samples consisting of individual filets

(sturgeon), all of the required sample amount was taken from one jar. All homogenized tissue in excess

of what Pacific Analytical needed for the three analyses they performed on each sample was shipped

frozen by overnight courier to Battelle Marine Science Lab. Battelle prepared composite and individual

samples in a manner identical to Pacific Analytical.
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2.3.2 Sample Analysis

The extraction/digestion and analytical methods for each of the analyses are described in separate sections

below and in Table 2-1. Similar analytical methods were used for most analyses, but the detection limits

achieved by the different laboratories varied (Table 2-2). The effect that differences in detection limits

may have had on the resulting risk estimates is discussed in sections 5 and 6.

2.3.2.1 1991 Reconnaissance Survey. Samples were analyzed for lipids, metals, semi-volatile organics,

pesticides/PCBs, and dioxins/furans. Each analytical method is described briefly below.

Lipids. The percentage of lipid in each of the samples was determined gravimetrically using

methylene chloride as a solvent. The methylene chloride fraction was partitioned from a homogenized

aliquot (125 mL) of the sample and then evaporated using a rotary evaporator. The residue (i.e., lipid)

was then weighed and compared to the original aliquot weight.

Metals. Eleven metals were analyzed by a variety of methods as indicated below:

Metalhsh Method

Ag, Ni, Cu, Ba, Sb, Zn ICP (EPA Method 6010) by Lauck's

Pb ICPIMS (EPA Method 200.8) by WSU

As, Se, Cd GFAA (EPA Methods 7060, 7740, 7131) by Precision Analytics

Hg CVAA (EPA Method 7471) by Precision Analytics

For all metals except mercury, aliquots (approximately 2 g) of tissue samples were digested with concen-

trated nitric acid and 30% hydrogen peroxide. The digestate was then refluxed with either dilute hydro-

chioric acid (all ICP analyses) of dilute nitric acid (all GFAA analyses). For mercury, aliquots (0.2 g)

of samples were digested by concentrated hydrochloric and nitric acids, followed by treatment with

potassium permanganate. Compounds were quantified as described in the methods. Each batch included

the analysis of all QC samples required by the methods.

Semi-volatile Organics. All samples were analyzed for semi-volatile organic compounds by

GC/MS using U.S. EPA Method 8270. For each sample, a 30 g aliquot was ground with anhydrous

sodium sulfate and methylene chloride in a tissue homogenizer. The sample was then soxhlet extracted
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TABLE 2-1. ANALYTICAL METHODS USED FOR 1991, 1993, AND 1995 SURVEYS

Analytical Group 1991 Method 1993 Method 1995 Method

Metals
Antimony ICP (U.S. EPA Method 6010) GFAA (U.S. EPA Method 7041) ICP/MS (U.S. EPA Method 200.8)

Arsenic (total) GFAA (U.S. EPA Method 7060) GFAA (U.S. EPA Method 7060) ICP/MS (U.S. EPA Method 200.8)

Barium ICP (U.S. EPA Method 6010) ICP (U.S. EPA Method 6010) ICP/MS (U.S. EPA Method 200.8)
Cadmium GFAA (U.S. EPA Method 7131) GFAA (U.S. EPA Method 7131) ICP/MS (U.S. EPA Method 200.8)

Chromium not analyzed GFAA (U.S. EPA Method 7191) not analyzed

Copper ICP (U.S. EPA Method 6010) ICP (U.S. EPA Method 6010) ICPIMS (U.S. EPA Method 200.8)

Lead ICP/MS (U.S. EPA Method 200.8) GFAA (U.S. EPA Method 7421) ICPiMS (U.S. EPA Method 200.8)

Mercury CVAA (U.S. EPA Method 7411) CVAA (U.S. EPA Method 7471) CVAA (U.S. EPA Method 7471)
Nickel ICP (U.S. EPA Method 6010) ICP (U.S. EPA Method 6010) ICP/MS (U.S. EPA Method 200.8)

Selenium GFAA (U.S. EPA Method 7740) GFAA (U.S. EPA Method 7740) GFAA (U.S. EPA Method 7740)

Silver ICP (U.S. EPA Method 6010) GFAA (U.S. EPA Method 7761) ICP/MS (U.S. EPA Method 200.8)
Zinc ICP (U.S. EPA Method 6010) ICP (U.S. EPA Method 6010) not analyzed

Arsenic
inorganic not analyzed not analyzed Hydride AA (Battellc MSL-M035-01)

methylated not analyzed not analyzed Hydride AA (Ballelle MSL-M-035-01)
Semi-volatile organics GCIMS (U.S. EPA Method 8270) GCIMS with SIM (U.S. EPA Method 8270) GC/MS with SlM (U.S. EPA Method 8270)

Pesticides/PCBs GC/ECD (U.S. EPA Method 3080) GC/ECD (U.S. EPA Method 8081) GCIECD (U.S. EPA Method 8081)

Dioxins/Furans HRGC/HRMS (U.S. EPA Method 1613A) HRGC/HRMS (U.S. EPA Method 1613A) ERGC/ERMS (U.S. EPA Method 1613A)
Butyltins not analyzed GCIFPD (U.S. EPA Method 1656 not analyzed

Radionuclides
alpha-emitters not analyzed U.S. EPA Method 907.0 not analyzed

ganmna-emitters not analyzed U.S. EPA Method 901.1 not analyzed

Abbreviations

AA atomic absorption
ICP = inductively-coupled plasma
GFAA = graphite firnace atomic absorption

CVAA - cold vapor atomic absorption

GC C gas chromatography
MS - mass spectroscopy
ECD = electron capture detector

SIM selective ion monitoring
HR - high resolution
FPD - flame photometric detector



TABLE 2-2. DETECTION LIMIT RANG;ES FOR 1991, 1993, AND 1995 SURVEYS

Analytical Group 1991 1993 1995

Metals (pg/kg)

Antimony 2004050 11-15 3-6

Arsenic (total) 240-640 3346 < 98 a

Barium 100-500 n/a 8-50
Cadmium 10-70 0.4-G.4 3-12

Chromium nla < 15a n/a

Copper 430-2000 nWa < 151 a
Lead 20-30 9-840 3-38

Mercury 12-15 1-49 < 39 a
Nickel 430-2330 90-100 10-26

Selenium 240-640 3346 < 100 a

Silver 120-600 44 1-2
Zinc n/a < 12300a < 1800a

Semi-volatile organics (pg/kg) 2004050 4.4-7400 10-20

Pesticides (puglkg) 3-2000 2.5-12000 0.01-22.22

PCBs (pg/kg) 50-50 29-250 0.89-4.44
Dioxms/Furans (ng/kg) 0.05-3.83 0.1-5.6 0.01-7.75

n/a = not analyzed

a Element was detected in every sample. Detection limit less than value given.
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using methylene chloride and concentrated to 2 mL using a Kuderna-Danish (KD) apparatus. Compounds

were quantified as described in the method using a DB-5 GC column with a MS detector. Each batch

included the analysis of all QC samples required by the method.

Pesdcides/PCBs. All samples were analyzed for pesticides/PCBs by GC/electron capture detector

(ECD) using U.S. EPA Method 8080. In addition to the compounds normally detected using this

method,, nine additional pesticides (dacthal; dicofol; malathion; mirex; methyl parathion; parathion;

o,p-DDE; op-DDD; and o,p-DDT) were also analyzed. Additional calibration standards for these

compounds were added to the initial and continuing calibration run sequences.

For each sample, a 30 g aliquot was ground with anhydrous sodium sulfate and petroleum ether in a

tissue homogenizer. The sample was then concentrated to 2 mL using a Snyder column. Dual columns

of dissimilar phase (RnX-5 and RTX-1701) were used for quantitation and confirmation. Each batch

included the analysis of all QC samples required by the method.

Dioxins/ftrans. Samples were analyzed for the seventeen 2,3,7,8-substituted polychlorinated

dioxins/furans by isotope dilution high-resolution gas chromatography/high resolution mass spectroscopy

(HRGC/1-IRMS) (U.S. EPA Method 1613A). Because Method 1613A does not cover extraction of fish

tissue, extraction and sample clean-up followed general guidelines outlined in U.S. EPA Method 8290.

After removing the moisture from 20 g of homogenized tissue with a Dean-Stark apparatus, the solid

residue was soxhlet extracted. The extract was subjected to silica filtration, followed by mixed-bed silica,

AX-21/silica, and alumina cleanups. HRGC/HRMS analysis proceeded as described in the method. All

2,3,7,8-congeners were quantified using a DB-S GC column as primary. All positive results for 2,3,7,8-

TCDF were confirmed using a dissimilar GC column (DB-225) as required by the method. The DB-225

results for this congener were reported. Each batch included the analysis of all QC samples required by

the method.

2.3.2.2 1993 Reconnaissance Survey. Samples were analyzed for lipids, metals, semi-volatile organics,

pesticides/PCBs, dioxins/furans, organotins, and radionuclides. Each analytical method is described

briefly below.
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Lipids. The percentage of lipid in each of the samples was determined gravimetrically using

petroleum ether as a solvent. The petroleum ether fraction was partitioned from a homogenized aliquot

of the sample and then evaporated. The lipid residue was then weighed and compared to the original

aliquot weight.

Meftas. Twelve metals were analyzed by a variety of methods as indicated below:

Metalfs) Method

Ni, Cu, Ba, Zn ICP (EPA Method 6010)

Sb, As, Cr, Pb, Ag, Se, Cd GFAA (EPA Methods 7041, 7060, 7191, 7421, 7761, 7740,

7131)

Hg CVAA (EPA Method 7471) by Precision Analytics

Analytical methods for metals were identical to those used in the 1991 Reconnaissance Survey; see

Section 2.2.3. 1.

Semi-volatile Organics. Each sample was analyzed for semi-volatile organics by GC/MS

(U.S. EPA Method 8270). The polyaromatic hydrocarbons (PAHs) were also quantified using GC/MS

in SIM mode.

For each sample, a 30 g aliquot was ground with anhydrous sodium sulfate and methylene chloride in

a tissue homogenizer. The sample was then soxhlet extracted using methylene chloride and concentrated

to 2 mL using a Kuderna-Danish (KD) apparatus. Compounds were quantified as described in the method

using a DB-5 GC column with a MS detector in SIM mode (for PAHs only). Each batch included the

analysis of all QC samples required by the method.

Pesticides and PCBs. All samples were analyzed for pesticidesfPCBs by GC/electron capture

detector (ECD) using U.S. EPA Method 8080. In addition to the compounds normally detected using

this method, five additional pesticides (dicofol; methyl parathion; op-DDE; o,p-DDD; and o,p-DDT)

were also analyzed. Additional calibration standards for these compounds were added to the initial and

continuing calibration run sequences.
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For each sample, a 30 g aliquot was ground with anhydrous sodium sulfate and petroleum ether in a

tissue homogenizer. The sample was then concentrated to 2 mL using a Snyder column. The extracts

were cleaned on florisil and alumina columns and further blown down to 0.2 mL. Dual megabore

columns of dissimilar phase (DB-5 and DB-608) were used for quantitation and confirmation. Each batch

included the analysis of all QC samples required by the method.

Dioxins/Furans. All 32 samples were analyzed for the seventeen 2,3,7,8-substituted poly-

chlorinated dioxins/furans by isotope dilution high-resolution gas chromatography/high resolution mass

spectroscopy (HRGCJIIRMS) (U.S. EPA Method 1613A). After removing the moisture from 20 g of

homogenized tissue with a Dean-Stark apparatus, the solid residue was soxhlet extracted. The extract

was washed (back extracted) with base and acid, followed by silica gel and celite (AX-21) cleanups (used

to remove nonpolar interferences) and alumina column cleanup (used to remove polar interferences).

HRGC/HRMS analysis proceeded as described in the method. All 2,3,7,8-congeners were quantified

using a DB-5 GC column as primary. All positive results for 2,3,7,8-TCDF were confirmed using a

dissimilar OC column (Rtx-200) as required by the method. The lower of the concentrations from the

two columns for this congener were reported. Each batch included the analysis of all QC samples

required by the method.

Organotins. Tissue samples were analyzed for monobutyl,.dibutyl, and tributyl tins using a

GC/Flame Photometric Detector (FPD) system (U.S. EPA Method 1656). Dual megabore columns of

dissimilar phase (DB-5 and DB-608) were used for quantitation and confirmation. The FPD included a

600 nm bypass filter. Each batch included the analysis of all QC samples required by the method.

Radionuclides. Tissue samples were analyzed for alpha-emitting radionuclides (Pu-239/240, Pu-

238, and Am-241) by U.S. EPA Method 907.0 and for gamma-emitting radionuclides (Co-60, Cs-137,

Eu-152, Eu-154, and Eu-155) by U.S. EPA Method 901.1. Digestion included the use of nitric and

hydrochloric acids, as well as hydrogen peroxide to ensure dissolution of fatty materials.

Following digestion, alpha-emitting radionuclides and tracers were co-precipitated with ferric hydroxide.

The sample precipitate was then dissolved in 9 N hydrochloric acid and passed through an anion

exchanged column which binds with plutonium. The americium passes through the column. The

americium was further processed with a crown ether column and then americium was separated from
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lanthanide elements in a second anion exchange column. The americium sample was then mounted on

a filter with cerium fluoride for analysis. The plutonium fraction was eluted from the first column using
hydrobromic acid. The purified fraction of plutonium was then co-precipitated with cerium fluoride for

analysis. The results were corrected for internal standard recoveries of Pu-242 and Am-243 as well as

method tracer blank and background concentrations.

The gamma-emitting radionuclides were quantified by placing a wet sub-sample on the detector for 1,000

minutes. The results from the detector were corrected for background radiation, including internal

sample radiation effects due primarily to mass attenuation.

2.3.2.3 1995 Risk Assessment Survey. Samples were analyzed for lipids, metals, semi-volatile

organics, pesticidesfPCBs, and dioxins/furans. Each analytical method is described briefly below.

Lipids. The percentage of lipid in each of the samples was determined gravimetrically -using

petroleum ether as a solvent. The petroleum ether fraction was partitioned from a homogenized aliquot

of the sample and then evaporated. The lipid residue was then weighed and compared to the original

aliquot weight.

Metals. All samples were analyzed for ten trace metals (Ag, As, Ba, Cd, Cu, Hg, Ni, Pb, Sb,

and Se). Concentrations of all metals except mercury and selenium were determined by inductively

coupled plasma mass spectroscopy (ICPIMS)(U.S. EPA Method 200.8). Mercury was determined bj

cold vapor atomic absorption (CVAA) and selenium was determined by graphite furnace atomic

absorption (GFAA). Total arsenic was determined by ICPIMS. Inorganic arsenic and methylated (mono-

methyl and dimethyl) arsenic were determined by hydride AA. The difference between total arsenic and

the sum, of the inorganic and methylated forms of arsenic is generally assumed to be organoarsenic

compounds which are not easily quantified.

Each sample was digested with a 4:1 mixture of nitric acid to perchloric acid in a teflon bomb heated to

1300 C for 4 hours. All samples analyzed for arsenic~speciation were digested instead with sodium

hydroxide which was intended to dissolve the tissue without decomposing the organoarsenic compounds.

The samples were analyzed following standard operating procedures used by Battelle MSL (MSL-M-024-

01, MSL-M-031-00, and MSL-M-035-01) which are patterned closely after U.S. EPA methods. Each
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batch included the analysis of a procedural blank, laboratory duplicate, matrix spike, and standard

reference material (DORM-2).

Semi-volatile Organics. Thirteen semi-volatile organic compounds were analyzed by GC/MS in

the selective ion monitoring (SIM) mode (U.S. EPA Method 8270). These 13 compounds are a subset

of the compounds normally quantified using Method 8270 and are listed in Appendix A, During the

study design, it was determined that these compounds represented a potential source of risk to human

health from the consumption of fish in the Columbia River (TI'etra Tech 1994b).

For each composite or individual sample, a 30 g aliquot was ground with anhydrous sodium sulfate and

methylene chloride in a tissue homogenizer. The sample was then soxhlet extracted using methylene

chloride and concentrated to 2 mL using a Kuderna-Danish (KD) apparatus. The extract was cleaned

using gel permeation chromatography (GPC), followed by ftrther concentration using KD and nitrogen

blowdown to 0.5 mL. Compounds were quantified as described in the method using a DB-5 GC column

with a MS detector in SIM mode. Each batch included the analysis of all QC samples required by the

method.

Pesdcides and PCBS. Pesticides and PCIs were analyzed by GClElectron Capture Detection

(ECD) (U.S. EPA Method 8081). In addition to the compounds normally detected using this method,

two additional pesticides (mirex and methyl parathion) and two semi-volatile organic compounds (hexa-

chlorobenzene and hexachiorobutadiene) were also analyzed. Additional calibration standards for these

compounds were added to the initial and continuing calibration run sequences. Hexachlorobenzeue and

hexachlorobutadiene were quantified using this method rather than method 8270 because of the lower

detection limits that could be achieved.

For each composite or individual sample, a 30 g aliquot was ground with anhydrous sodium sulfate and

petroleum ether in a tissue homogenizer. The sample was then concentrated to 2 mL using a Snyder

column. The extract was cleaned using gel permeation chromatography (GPC), followed by a solvent

exchange with hexane, and cleanup with sulfuric acid. The resulting extract was eluted through a Florisil

column with petroleum ether (PCB fraction), 6 percent ethyl ether in petroleum ether (pesticide frac-

tion 1), and 15 percent ethyl ether in petroleum ether (pesticide fraction 2). The PCB fraction was

Ainrther cleaned using an acidic silica gel, followed by the use of KD and nitrogen blowdown which con-
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centrated the extract to 0.2 mL. Each of the three fractions were analyzed on two dissimilar megabore

GC columns (DB-608 and DB-1701) using an ECD detector. The DB-608 was typically used for quanti-

tation, while the DB-1701 was used for confirmation. Each batch included the analysis of all QC samples

required by the method.

Dioxins/Furans. All 31 samples were analyzed for the seventeen 2,3,7,8-substituted polychlor-

inated dioxins/furans by isotope dilution high-resolution gas chromatography/high resolution mass

spectroscopy (HRGCIHRMS) (U.S. EPA Method 1613A). The sample size extracted was increased to

50 g (20 g samples are typical) in order to achieve lower detection limits. After removing the moisture

from the homogenized tissue with a Dean-Stark apparatus, the solid residue was soxhlet extracted. The

extract was washed (back extracted) with base and acid, followed by silica gel and celite (AX-21)

cleanups (used to remove nonpolar interferences) and alumina column cleanup (used to remove polar

interferences). HIRGCIHRMS analysis proceeded as described in the method. All 2,3,7,8-congeners

were quantified using a DB-5 GC column as primary. All positive results for 2,3,7,8-TCDF were

confinued using a dissimilar GC column (Rtx-200) as required by the method. The lower of the concen-

trations from the two columns for this congener were reported. Each batch included the analysis of all

QC samples required by the method.

2.4 QA/QC RESULTS

A thorough data validation was performed for. all data according to guidance provided by U.S. EPA

(1994b,c,d). Several types of QA/QC data were examined, including initial and continuing calibration;

instrument performance checks; preparation blanks; internal standard, surrogate, and matrix spike recov-

eries; laboratory control standards; certified reference materials; and laboratory duplicates. Data quali-

fiers were added, as appropriate.

With the exception of one sample from the 1991 survey, none of the tissue data collected during either

study were qualified as unusable for the human health risk assessment (see Section 2.5). A brief

sumniary of the data validation performed for the analytical data is provided by survey below for each

analytical group. The summary includes an explanation for all data qualifiers that were added.
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2.4.1 1991 Reconnaissance Survey

Seventy-three tissue samples were analyzed for metals, semi-volatile organics, and pesticides/PCBs,

Forty-four of the seventy-three samples were also analyzed for dioxins/furans. The QA/QC results for

each analytical group will be discussed separately below.

2.4.1.1 Metals. Samples were analyzed for the presence of 11 metals. Detected concentrations for

barium, copper, lead, mercury, nickel, silver, and zinc were qualified as estimates for some samples.

Calibration and check standard data for these metals could not be obtained from the laboratory. Because

of the absence of this important component of the data package, all results (detected and non-detected)

for these metals were qualified as estimates.

2.4.1.2 Semivolatile Orgnics. Samples were analyzed for the presence of 54 semivolatile organic

compounds. None of the detected values were qualified as estimates based on the QA/QC results.

2.4.1.3 Pesticides/PCBs. Samples were analyzed for 37 pesticides and PCBs. Detected values for 13

pesticides were qualified as estimates for some samples. Each of these compounds is discussed indi-

vidually below. Because of the low surrogate recovery for dibutylchorendate (16 percent), all of the

sample results for one of the sucker samples were qualified as unusable. A surrogate recovery as low

as 16 percent indicates that the associated sample concentrations may have been seriously underestimated.

Dieldiin. Detected values for five of the seventy-three tissue samples (three sturgeon and two

carp) were qualified as estimates due to a high matrix spike recovery (168 percent). High matrix spike

recoveries may indicate that the associated sample concentrations have been overestimated.

Endosulfan Sulfate. One detected value (crayfish) from seventy-three samples was qualified as

an estimate because continuing calibration results did not meet QC criteria.

Endrin. Three detected values (two sturgeon and one carp) from seventy-three samples were

qualified as estimates because matrix spike results (130 percent recovery) did not meet QC criteria.

Endrin Aldehyde. Two detected values (sturgeon) from seventy-three samples were qualified as

estimates because continuing calibration results did not meet QC criteria.
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Methoxychior. Two detected values (sturgeon) from seventy-three samples were qualified as

estimates because continuing calibration results did not meet QC criteria.

DDTand Metabolites. Twenty-one of the seventy-three samples (primarily sucker and carp) were

qualified as estimates for DDT or one of its metabolites (p,p'-DDD; p,p'-DDE; o,p'-DDT; o,p'-DDD;

and o,p'-DDE) because matrix spike recoveries were outside QC criteria.

Malathion. One detected value (peamouth) from the seventy-three samples was qualified as an

estimate because of matrix interference. This interference made it difficult to detect this compound in

the matrix spike.

Parathion. One detected value (peamouth) from the seventy-three samples was qualified as an

estimate because of matrix interference. This interference made it difficult to detect this compound in

the matrix spike.

2.4.1.4 DioxinsiFurans. Forty-four samples were analyzed for seventeen 2,3,7,8-substituted dioxin and

furan congeners. Based on the review of QC data (calibration, ongoing precision and recovery, method

blanks, matrix spikes, internal standard recovery), none of the data were qualified as estimates.

However, the laboratory did qualify data as estimates for each of the 17 congeners based on the review

of the chromatograms. The 'S' qualifier was added for sample results which were below the Lower

Method Calibration Limit (LMCL). This qualifier indicates that the result is an estimate because it falls

below the calibration scale. The 'M' qualifier was added for sample results which passed all QC criteria

except for the analyte isotope ratios. This qualifier indicates that the result is an estimate due to co-

eluting contaminants or other chemical interferences. For each congener, the number of samples qualified

as 'S', 'M', or 'SIM' is given below;
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Number of Samples Number of Samples Number of Samples
Congener Qualified with S Qualified with SIM Qualified with M

2378-TCDD 7 4 0
12378-PeCDD 7 18 0

123478-HxCDD 13 14 0
123678-HxCDD 20 6 0
123789-HxCDD 17 7 1

1234678-HpCDD 21 5 0
OCDD 18 5 0

2378-TCDF 0 0 1
12378-PeCDF 22 11 0
23478-PeCDF 24 12 0
123478-HxCDF 20 6 0
123678-HxCDF 15 11 0
234678-HxCDF 13 15 4
123789-HxCDP 10 5 0

1234678-HpCDF 16 14 0
1234789-HpCDF 10 8 0

OCDF 18 8 0

2.4.2 1993 Reconnaissance Survey

Thirty-three tissue samples were analyzed for metals, semi-volatile organics, pesticides/PCBs, dioxins/

furans, organotins; and radionuclides. The QAIQC results from each analytical group will be discussed

separately below.

2.4.2.1 Metals. Samples were analyzed for the presence of 12 metals. Detected values for seven metals

(cadmium, chromium, lead, nickel, selenium, silver, and zinc) were qualified as estimates based on an

evaluation of the QC results. In addition, several samples for three metals (chromium, lead, and

mercury) were qualified as undetected due to blank contamination. Each of these metals is discussed

separately below.

Cadmium. One of the thirty-three samples was qualified as an estimate because QC criteria for

laboratory precision were not met for the analysis of a laboratory duplicate sample.

2-24



Chromium. Two of the thirty-three samples were qualified as estimates because QC criteria for

laboratory precision were not met for the analysis of a laboratory duplicate sample. In addition, two

samples were qualified as undetected due to blank contamination because sample concentrations (0.024-

0.032 mglkg) did not exceed the blank concentration by 5X.

Lead. All detected values (24 samples) were qualified as estimates because matrix spike recov-

eries, laboratory precision requirements, and continuing calibration verification did not meet QC criteria.

In addition, seven samples were qualified as undetected due to blank contamination because sample

concentrations (0.038-0.084 mg/kg) did not exceed the blank concentration by 5X.

Mercury. Two of the thirty-three samples were qualified as undetected due to blank contami-

nation because sample concentrations (0.0454.049 mg/kg) did not exceed the blank concentration by 5X.

Nickel. Two of the thirty-three samples were qualified as estimates because QC criteria for

laboratory precision were not met for the apalysis of a laboratory duplicate sample.

Selenium. All detected values (10 samples) were qualified as estimates because continuing

calibration verification did not meet QC criteria.

Silver. Detected values for eight of the thirty-three samples were qualified as estimates because

matrix spike recoveries, laboratory precision requirements, and continuing calibration verification did not

meet QC criteria.

Zinc. All thirty-three concentrations were qualified as estimates because ICP serial dilution

criteria were not met. This QC check is intended to determine whether significant physical or chemical

interferences exist due to the sample matrix.

2.4.2.2 Semivolatile Organics. Samples were analyzed for the presence of 60 semivolatile organic

compounds. No detected values were qualified as estimates for any semivolatile organic compound. Two

compounds (naphthalene and 2-methylnaphthalene) were qualified as undetected for some samples due

to-blank contamination. These compounds are discussed separately below.
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Naphthalene. Eight of thirty-three samples were qualified as undetected due to blank contami-

nation because sample concentrations (4.4-9.9 pg/kg) did not exceed the blank concentration (2.5 pg/kg)

by 5X.

2-Methyinaphhthalene. Two of thirty-three samples were qualified as undetected due to blank

contamination because sample concentrations (56-5.7 pg/kg) did not exceed the blank concentration

(1.4 pg/kg) by 5X.

2.4.2.3 Pesticides/PCBs. Samples were analyzed for the presence of 34 pesticides and PCBs. Four of

'thirty-three values for p,p'-DDT were qualified as estimates based on exceedance of continuing calibration

verification criteria.

2.4.2.4 Dioxins/Furans. Samples were analyzed for the presence of seventeen 2,3,7,8-substituted dioxin

and furan congeners. Detected values for only one congener (2,3,7,8-TCDF) were qualified as estimates.

Five of thirty-three values for this congener were qualified as estimates because of high matrix spike

recoveries, possibly indicating that the associated sample concentrations were overestimated.

2.4.2.5 -Organotins. Samples were analyzed for three butyltins. Some samples for each butyltin were

qualified as described below.

Monobutyltin. One of the thirty-three samples was qualified as undetected due to blank contami-

nation because the sample concentration (0.8 pg/kg) did not exceed the blank concentration (1.6 pg/kg)

by 5X.

Dibutylfin. One of the thirty-three samples was qualified as an estimate because of a low surro-

gate recovery, possibly indicating that the associated sample concentration was underestimated.3

Tiibutylin. One of the thirty-three samples was qualified as an estimate because of a low

surrogate recovery. In addition, six of the thirty-three samples were qualified as undetected due to blank

contamination because sample concentrations (1.6-12 pg/kg) did not exceed the blank concentrations

(1.2-6 pg/kg) by 5X.
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2.4.2.6 Radionuclides. Samples were analyzed for the presence of 3 alpha-emitting and 5. gamma-

emitting radionuclides. None of the samples were qualified as estimates for any radionuclide.

2.4.3 1995 Risk Assessment Survey

Thirty-one tissue samples were analyzed for metals, semi-volatile organics, pesticides/PCBs, dnd dioxins/

furans. The QA1QC results from each analytical group will be discussed separately below.

2.4.3.1 Metals. Thirty-one fish tissue samples were analyzed for the presence of ten trace metals. The

samples were analyzed in three batches. Quality control samples analyzed with each batch included

preparation blanks, certified reference material (CRM) (DORM-2), laboratory control standards (two

batches only), matrix spikes, and laboratory duplicates. If the results for any metal in a particular QC

sample were outside the data quality objectives (Tetra Tech 1994b), all of the data for that metal in that

batch were qualified.

Data qualifiers were not added to detected concentrations for the following metals: 1) antimony,

2) arsenic (total), 3) cadmium, 4) copper, and 5) mercury. Qualifiers for the other trace elements are

described below.

Arsenic (inorganic). Six of the thirty-one samples were qualified as estimates (J6) because a

single matrix spike had a recovery outside the acceptable QC range of (75-125 percent). The percent

recovery for this matrix spike was 58 percent. Low spike recoveries could indicate that the associated

sample concentrations have been underestimated.

Barium. Ten of the thirty-one samples were qualified as estimates (8) because duplicate pre-

cision requirements (±30 percent) were not met. The relative percent difference (RPD) between the

duplicates was 36 percent. In addition, two samples were also qualified as undetected due to blank

contamination (BU) because sample concentrations were less than five times the blank concentration (i.e.,

the 5X rule). The concentration of barium detected in the blank (0.016 gg/g dry) was slightly higher than

the detection limit (0.011 g/g dry).

Lead. Twenty-five of the thirty-one samples were qualified during the QC review. Thirteen of

the samples were qualified (BUJ8) because sample concentrations did not exceed blank concentrations by
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5X and duplicate precision requirements (±*30 percent) were not met. Nine additional samples were also

qualified as undetected due to blank contamination (BU) and three additional samples were qualified as

estimates (Jo) because of duplicate analyses. RPDs for the two duplicate pairs which exceeded precision

criteria were 84 and 53 percent. Lead was detected in two preparation blanks at concentrations 3X

(0.044 vs. 0.014 pglg dry) and 2X (0.006 vs. 0.003 gglg dry) the detection limit.

Nickel. Six of the thirty-one samples were qualified as estimates (J7) because reference material

concentrations were slightly outside the acceptable QC range (70-130 percent) of the certified value. The

RPDs between measured and certified values for two replicate measurements of the CRM were 34 and

42 percent. These results could indicate that the associated sample concentrations have been under-

estimated.

Selenium. Nine of the thirty-one samples were qualified as estimates ( 8) because a single dup-

licate analysis was outside precision criteria. The RPD for this duplicate sample analysis was 63 percent.

Silver. Six of the thirty-one samples were qualified as estimates (J6) because of a single matrix

spike recovery outside the acceptable QC range. The percent recovery for this matrix spike was

31 percent.

2.4.3.2 Semiwolatile Organics. Thirty-one fish tissue samples were analyzed for the presence of thirteen

seinivolatile chemicals. These samples were analyzed in five batches. Quality control samples analyzed

with each batch included method blinks, matrix spikes, and surrogate spikes (every sample). If the

results for any compound or surrogate in a particular QC sample were outside the data quality objectives

(Tetra Tech 1994b), all of the data for that compound or associated compounds in that batch were

qualified.

Detected concentrations were qualified as estimates for at least a portion of the 31 samples for 3 of the

13 compounds. For the other 10 compounds, two undetected sample concentrations for each compound

were qualified (US5) because of surrogate spike recoveries outside acceptable QC recovery limits. The

three compounds for which detected concentrations were qualified are described individually below.
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bis(2-Ethylhexyl)phthalate. Thirty of the thirty-one samples were qualified in the QC review.

'Twenty-eight of the thirty-one samples were qualified undetected due to blank contamination (BU)

because sample concentrations did not exceed blank concentrations by more than 10X. One sample was

qualified as BUJ5 because of blank contamination and low surrogate recoveries, while one additional

sample was qualified as Is because of low surrogate spike recoveries. Low surrogate recoveries could

indicate that the associated sample concentrations have been underestimated. Blank contamination was

noted in each of the five batches at concentrations ranging from 8-60 pg/kg (nominal reporting limit =

10 pg/kg). Sample concentrations as high as 223 pg/kg were qualified as undetected because of the blank

contamination. Contamination from bis(2-ethylhexyl)phthalate is commonly observed in this method.

4-Methylphenol. Five of the thirty-one samples were qualified in the QA review. Two samples

were qualified (J5) because surrogate spike recoveries were outside acceptable QC recovery limits.

Three samples were qualified (JI) because sample concentrations were below nominal reporting limits

(10 gl/kg). The Jl qualifier indicates that the analyst was confident that the compound was present m

the sample, but the actual concentration reported is less certain than reported concentrations greater than

10 pg/kg.

Phenol. Twenty-five of the thirty-one samples were qualified in the QA review. Twenty-three

samples were qualified as undetected due to blank contamination (BU).because sample concentrations did

not exceed blank concentrations by more than 5X, and two samples were qualified (J5) because surrogate

spike recoveries were outside the acceptable QC recovery limits. Blank contamination was noted in four

of the five batches at concentrations ranging from 8-17 pzglkg (nominal reporting limit = 10 pg/kg).

Sample concentrations as high as 52 pgikg were qualified as undetected because of the blank contami-

nation.

2.4.3.3 PesticidesPBs. Thirty-one fish tissue samples were analyzed for the presence of thirty-two

Ppesticides/PCBs. These samples were analyzed in five batches. Quality control samples analyzed with

each batch included method blanks, matrix spikes, and surrogate spikes (every sample). If the results

for any compound or surrogate in a particular QC sample were outside the data quality objectives (Tetra

Tech l994b), all of the data for that compound or associated compounds in that batch were qualified.
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None of the compounds were qualified as estimates for any of the samples. Two compounds were qual-

fled as undetected due to blank contamination for at least some samples. These compounds are described

below.

Endrin Ketone. One of the thirty-one samples was qualified (BU) because the sample concen-

tration (0.41 Ag/kg).did not exceed the blank concentration (0.33 pg/kg) by more than 5X.

Hexachlorobutadiene. One of the thirty-one samples was qualified (BU) because the sample

concentration (0.17 pg/kg) did not exceed the blank concentration (0.06 pg/kg) by more than 5X.

2.4.3.4 Dioxins/Furans. Thirty-one fish tissue samples were analyzed for the presence of 17 dioxi ns/

furan congeners. These samples were analyzed in 5 batches. Quality control samples analyzed with each

batch included method blanks, ongoing precision and recovery (OPR) samples, and internal standards

(each sample). If the results for any compound or internal standard in a particular QC sample were

outside the data quality objectives (Tetra Tech 1994b), all of the data for that compound or associated

compounds in that batch were qualified. Four samples (KCmp2, KCmp3, HCmp2, and HCmp3) were

reanalyzed by Triangle Labs because of blank contamination noted for 2,3,7,8-TCDD. Concentrations

reported in Appendix A for these samples and used in the risk assessment were from the reanalyses.

None of the congeners were qualified as estimates for any of the samples. Several congeners were quai-

fied as undetected due to blank contamination for at least one sample. These congeners are discussed

below.

1,2,3,4,6,7,8-HpCDD. Two of the thirty-one samples were qualified (BU) because sample con-

centrations (0.08-0.16 ng/kg) did not exceed the blank concentration (5.9 ng/kg) by LX. The laboratory

believed the high concentration in the blank was due to defective glassware and not contamination in the

analytical apparatus.

OCDD. One of the thirty-one samples was qualified (B!)) because the sample concentration

(0.17 ng/kg) did not exceed the blank concentration (90.4 ng/kg) by 5X. The laboratory believed the

high concentration in the blank was due to defective glassware and not contamination in the analytical

apparatus.
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1,2,3,6,7,8-IxCDF. One of the thirty-one samples was qualified (BU) because the sample

concentration (0.14 ng/kg) did not exceed the blank concentration (0.04 ng/kg) by more than 5X.

23,4,6,7,&-HxCDF. One of the thirty-one samples was qualified (BU) because the sample

concentration (0.15 ng/kg) did not exceed the blank concentration (0.15 ng/kg) by more than 5X.

1,2,3,7,8,9-HXCDF. One of the thirty-one samples was qualified (BU) because the sample

concentration (0.28 ng/kg) did not exceed the blank concentration (0.07 ng/kg) by 5X.

1,2,3,4,6,7,8-HpCDF.. One of the thirty-one samples was qualified (BU) because the sample

concentration (0.18 ng/kg) did not exceed the blank concentration (0.05 ng/kg) by 5X.

2.5 RELIABILITY OF DATA FOR RISK ASSESSMENT

There are several factors to consider in assessing the usability of environmental data for risk assessments

(U.S. EPA 1990a). In addition to the data quality criteria goals, the source, documentation, analytical

methodsldetection limits, and level of review associated with the data can all affect the usability.

The data review and data validation results for this project were presented in Section 2.4. With the

exception of a single sample analyzed for pesticideslPCBs, none of the data collected during any of the

three studies were qualified as unusable for the human health risk assessment. Some sample results were

qualified as estimates. Estimated data were considered useable for risk assessment purposes, although

the uncertainty associated with risk assessments made from estimated data might be slightly higher than

assessments made from unqualified data.

The source of analytical data used in risk assessments may be an issue if data from different investigations

are used.. Because different laboratories and in some cases different methods were used for the three

surveys, risk estimates were made both separately for each survey and considering both 1991 and 1993

together. In this way, the effects of data source may be examined. The data for 1995 were not combined

with the two previous datasets because of the differences in sample type (i.e., whole body vs. filet).
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Documentation of field and laboratory procedures is important so the effect of any deviation from these

procedures on data usability can be assessed. Extensive documentation was prepared for all three surveys

(etra Tech 1993a; 1995a,b). No deviations from project guidelines were noted which would adversely

affect the usability of the analytical data.

Detection limits can affect data usability if they are higher than risk-based screening concentrations.

Potential risk from these chemicals can be quantified, but the uncertainty of these estimates is greater than

that for chemicals for which the detection limit was lower than risk-based screening concentrations. The

detection limits achieved for the 1995 survey were generally lower than those achieved for the 1993

survey, which in turn were generally lower than the 1991 survey (Table 2-2).

The level of analytical data review can also affect data usability. All data used in this risk assessment

were subject to a thorough data reduction and validation process, as described in Section 2.4.
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3.0 EXPOSURE ASSESSMENT

Exposure assessment consists of identifying the population that might be exposed to the pollutants under

study; determining how they might be exposed (the pathway); and assigning values to parameters such

as exposure duration and frequency, intake rate, and body weight in order to estimate the potential risk

from the selected pathways. Exposure assessment also includes estimating, usually through the collection

of analytical data, the chemical concentration to which the exposed population is potentially exposed.

Each of these topics will be discussed in separate sections below.

3.1 IDENTIFICATION OF POTENTIALLY EXPOSED POPULATION

The HHRWG recommended that health risks be estimated for three general target populations: general

public, recreational anglers, and subsistence anglers (Lower Columbia River Bi-State Program 1993b).5A regional study of the consumption of fish from the lower Columbia River has not been conducted,

although smaller-scale studies have been conducted for the Columbia Slough (Adolfson Associates 1995)

and for four Columbia River Basin Indian tribes located upstream of the lower Columbia River (CRITFC

1994). Because of the lack of a regional study, there is uncertainty regarding the exposure parameters

(e.g., amount and frequency of fish consumption, type and portion of fish consumed, fish preparation

methods) to be used in assessing human health risks for each of these target populations. These issues

will be discussed in more detail in Section 3.3.

3.2 IDENTIFICATION OF EXPOSURE PATHWAYS

iAn exposure pathway defines the course a chemical takes from its source to a potentially exposed indi-

vidual (U.S. EPA 1989a). Each exposure pathway includes a source of the chemical, an impacted

medium, an exposure or contact point with the impacted medium, and an exposure route. Although many

different exposure pathways could be identified for the lower Columbia River, this risk assessment will
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only evaluate the potential risk from the consumption of fish and crayfish. This consensus decision was

made by the HHRWG for the following reasons:

* Time and resources were insufficient to allow all exposure pathways to be evaluated

* Fish consumption is apparently the exposure pathway of greatest concern to the public

* The data to evaluate another potentially significant exposure pathway, drinking water, has

not been collected by the Hi-State Program, which has only analyzed water prior to the

treatment that takes place before reaches people's homes as drinking water.

3.3 QUANTIFICATION OF EXPOSURE

The quantification of exposure depends upon the concentration of the chemical detected in the contami-

nated media and the potential for exposure to that chemical. Exposure is normalized for time and body

weight and a calculated chemical-specific chronic daily intake (CDID, an amount per body weight per time

(mg/kg-day). The equation for CDI is:

CDI C x CF x IR x EF x ED
BW x AT

where:

CDI = Chronic daily intake of a specific chemical (mg/kg-day)

C = Chemical concentration (mg/kg)

CF = Conversion factor (kg/g)

IR - Ingestion (consumption) rate (g/day)

EF' = Exposure frequency (days/year)

ED = Exposure duration (years)

BW = Body weight (kg)

AT - Averaging time for exposure duration (EF x ED for noncarcinogens and 70 years

x 365 days/year for carcinogens)
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Specific values and assumptions used in calculating the CDI were selected based on U.S. EPA (1989a,

1990b, 1991) guidance. For carcinogenic chemicals, the CDI was averaged over a 30 year (90 percent

of the mean annual residency) and a 70 year (average U.S. lifespan) exposure duration (U.S. EPA

1990b). These values were considered as part of the Reasonable Maximum Exposure (RME) scenario

for the general public and recreational anglers (i.e., 30 years) and for subsistence fishers (i.e., 70 years).

For noncarcinogens, the CDI was averaged over a 30 year exposure duration. An exposure frequency
of 350 days/year, which defines a resident who normally takes a two week annual vacation, was used for

the 30 year exposure duration (U.S. EPA 1991). An exposure frequency of 365 days/year, which

assumes year-round exposure, was used for the 70 year lifetime exposure duration (U.S. EPA 1989a).

Exposure parameter values used in the calculation of CDI and their source and rationale are shown in

Table 3-1.

3.3.1 Consumption Rates

Two surveys of fish consumption have been conducted in the Columbia River Basin recently (Adolfson

Associates 1995, CRITFC 1994). The Adolfson Associates (1995) study examined fish consumption

practices in the Columbia Slough and on Sauvie Island, both near Portland, Oregon. A total of 364

fishers were interviewed in the field and asked about fishing locations, ethnicity, type of fish caught, fate

of fish, parts of fish consumed, and preparation of fish. No estimate of consumption rate for the entire

survey population was made, but it was estimated that people who regularly ate their catch consumed

2.2 kg of fish over the 5-month warm-weather survey. The CRITFC (1994) study interviewed 513

randomly selected members of four tribes (Nez Perce, Warm Springs, Yakima, and Umatilla), including

fishers and non-fishers. Subjects were asked about where they fished, type of fish caught, fate of fish,

parts consumed, and preparation method. The specific consumption rates calculated included 58.7 g/day

(mean of all adult respondents) and 176 g/day (95th percentile for all adult fish consumers).

Because of the limited scope of the two consumption surveys described above, there is uncertainty

involved in selecting representative fish consumption rates for the entire lower Columbia River. To

address this uncertainty, risk is estimated graphically over a range of consumption rates [0.1 - 300 g/day

(0.004 - 10.6 oz/day)] and exposure durations (30 and 70 years). This approach is designed to assist

individuals, regulatory agencies, and health departments in making their own assessments of the health

risk associated with consuming varying amounts and types of fish from the lower Columbia River. The

consumption rates representative of various populations and used in other risk assessments of chemically
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TABLE 3-1. VALUES USED TO CALCULATE THE CHRONIC DAILY INTAKE l

Parameter RME Value Source/Rationale

Concentration (C) Arithmetic mean in mglkg Species and chemical specific

Ingestion Rate (IR) Variable
6.5 g/day National per-capita average (U.S. EPA 1990a)
54 g/day Recreational fisherman average (U.S. EPA 1991a)
176 g/day 95th percentile adult consumption (CRIFTC, 1994)

Exposure Frequency (RF) 350 days/year Recreational Scenario (U.S. EPA 1991a)
365 days/year Assumes 365 days/year exposure

Exposure Duration (ED) 30 years 90% of residential ownership (U.S. EPA 1990a)
70 years Average lifetime expectancy (U.S. EPA 1990a)

Body Weight (BW) 70 kg Average adult bodyweight (U.S. EPA 1990a)

Averaging Time (AT) Noncaroinogens: EF x ED (days) By definition (U.S. EPA 1991a)
I____________________ Carcinogens: 25550 days

-3-4I

I
I
I
I

I
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contaminated fish are shown in Figure 3-1. It should be noted that some of the consumption rates in

Figure 3-1 are for saltwater fish and may not be relevant to the consumption of freshwater fish and

crayfish. In order for the reader to interpret and better understand the risk values, risk estimates were

also made for three specific consumption rates and presented in tables. Each consumption rate was

selected on the basis of its use in the regulatory community or from various fish consumption rate studies

(Figure 3-1). The three ingestion rates include 6.5 glday, 54 g/day, and 176 g/day. The ingestion rate

of 6.5 g/day is considered the national per-capita average for fish consumption (U.S. EPA 1990b). This

average includes all individuals who may consume fish as well as those who do not consume fish. The

water quality criteria guidelines are based upon this ingestion rate. An ingestion rate of 54 g/day is a

U.S. EPA-recommended standard for the recreational fisherman, based on a study of people who ingest

finfish (U.S. EPA 1991). An ingestion rate of 176 g/day is the 95th percentile consumption rate for adult

CRLTFC (1994) tribal fish consumers (18 and older).

3.3.2 Exposure Point Concentrations

U.S. EPA guidance recommends that risk analyses demonstrate reasonable maximum exposure assump-

tions, defined as the highest exposure likely to occur at a site, in order to quantify risk (U.S. EPA

1989a). The exposure point concentration estimates for edible tissue of fish or shellfish are commonly

based on the arithmetic mean concentrations (U.S. EPA 1989c). The arithmetic mean is representative

of a concentration to which fish consumers would most likely be exposed to over the long period of time

being used in this assessment. For the purposes of this risk assessment, mean concentrations were

calculated for each fish species. For species which were sampled during both 1991 and 1993, cumulative

mean concentrations were also calculated.

For each fish species, chemicals which were detected were evaluated separately from chemicals that were

not detected. A flowchart which portrays the decision process for the calculation of EPCs for detected

and non-detected chemicals is presented in Figure 3-2. If a chemical was detected in any of the samples

for a given fish species, it was considered a detected chemical and was quantitatively evaluated for that

species. For the calculation of the mean concentration for detected chemicals, one-half the detection-limit

was used for individual samples in which the chemical was not detected. Lists of detected and non-

detected chemicals and mean concentrations for each species and sampling year combination are provided

in Appendix B. Chemicals which were not detected in any sample for a given species were considered
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Figure 3-1. Comparison of Assumed Fish Consumption Rates.
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non-detected chemicals. For each species, potential risk from these chemicals was evaluated at the fall3

detection limit in Section 5-2.

All the concentrations presented in Appendix B are based on results as submitted by the analytical

laboratories, with the exception of arsenic from the 1991 and 1993 surveys. Detected values for arsenic

in these years were multiplied by a fraction calculated from the analysis of inorganic and organic arsenic

in 1995 (Tetra Tech 1995b) to derive a concentration of inorganic arsenic, which is generally thought to

be the primary toxic species of arsenic. The fractions used were 0.0612 for largescale sucker, 0.0907

for white sturgeon, and 0.01 for crayfish. The latter value was suggested by U.S. FDA (1993) for

converting total arsenic measurements to inorganic arsenic in shellfish.
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4.0 TOXICITY ASSESSMENT

The toxicity assessment evaluates each chemical's potential to cause health effects based on available

toxicological information. Toxicity information was obtained from U.S. EPA toxicity databases,

including the second quarter edition of Integrated Risk Information System (IRIS) (U.S. EPA 1995a) and

the 1994 supplement number two annual update of the Health Effects Assessment Summary Tables

(HEAST) (U.S. EPA 1994a).

Each chemical is quantitatively evaluated on the basis of its non-carcinogenic and/or carcinogenic

-potential. For each detected chemical, a brief toxicological profile, which discusses the chemical's non-

carcinogenic and carcinogenic effects based upon human and/or laboratory exposure, can be found in

Appendix C.

4.1 TOXICITY VALUES FOR NON-CARCINOGENIC ENDPOINTS

This section presents the toxicity values used to assess chronic effects due to exposure from detected

chemicals with noncarcinogenic endpoints. For each detected chemical, Table 4-1 presents the toxicity

value used for evaluating exposure to noncarcinogens, defined as the reference dose (RfD), and the

critical effects of that chemical. .Some chemicals may have more than one critical effect. Table 4-1 indi-

cates for each chemical which of the most common non-carcinogenic endpoints evaluated in Section 5.0

may be applicable. Table 4-2 presents a more detailed list of the noncarcinogenic endpoints associated

with each detected chemical. The Rft is an estimate (with uncertainty spanning perhaps an order of

magnitude or greater) of the daily exposure to the human population, including sensitive sub-populations,

that is likely to be without an appreciable risk of deleterious effects during a lifetime. Table 4-1 also

displays the confidence level in the RID, a measure of uncertainty associated with the experimental

procedure supporting the RfD; the uncertainty factor (UF), a measure of uncertainty associated within

the data extrapolations for estimating the RID (e.g., subchronic versus chronic study; rodent or primate
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TABLE 4-1. ORAL NON-CARCINOGENIC TOXICITY VALUES
(Page 1 of 2)

Chemical (mg/kg-day) Confidence UFIMF Critical Effect Hazard Indeah SourceU F M - _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . - - - - . . ._ _ _ _ _

Increased adrenal weights and CNS
1 ,2,4-Trichlorobenzene lE-2 Medium 1000/1 effects CNS IRIS

2,4-Dintrotoluene 2E-3 High 100/1 Hematopoietic effects CNS, Dev IRIS

2-Chlorophenol 5E-3 Low 1000/1 HeMatopoietic effects Dev IRIS

4-Methylphenol SE-3 1000/1 CNS effects CNS HEAST

4-Nitrophenol 6.2E-2 CNS effects CNS EPA Region III

Acenaphthene 6E-2 Low 3000/1 Hepatotoxicity None IRIS

Aldrin 3E-5 Medium 1000/1 CNS effects CNS, Dev IRIS

Antimony 4E-4 LOw 1000/1 Hypertension None IRIS

Aroclor 1248 7E-5a - Immunological effects Dev, Imm

Aroclor 1242 7E_5a - Immunological effects Dcv, Imm

Aroclor 1254 2E-5 Medium 100/1 Immunological effects Dev, Imm IRIS

Aroclor 1260 7ESa - Immunological effects Dev, Imm _ _

Arsenic (inorganic) 3E4 Medium 3/1 Hyperpigmentation, keratosis CNS IRIS

Barium 7E-2 Medium 3/1 Cardiovascular effects None IRIS

Benzyl alcohol 3E-1 100/1 Decreased weight None HEAST

Bis(2-ethylhexyl)- M
phthlate 2E-2 Medium 1000/1 RepatOtoxicity None IRIS

Cadmium (food) 1E-3 High 10/1 Renal toxicity Dev IRIS

Chromium (IIIte 1E+0 Low 100/10 Renal necrosis None IRIS

Dacthal IE-2 High 100/1 Hepatotoxicity CNS, Imm IRIS

DOD 5E1tIc - CNS effects CNS, Dev, hmr-

DDE 5E-4- - CNS effects CNS, Dcv, Imm -

DDT 5E4 Medium 100/1 CNS effects CNS, Dev, 1mm IRIS 5
Di-n-butylphthalate lE-1 Low 1000/1 Increased mortality None IRIS

Dieldrin SE-S Medium 100/1 Altered fertility Dev, Imm IRIS 

Decreased weight gain,
Endosulfan (I and II) 6E-3b Medium 100/1 glomerulonephrosis None IRIS

Endrin 3E-4 Medium 100/1 CNS effects CNS IRIS

Decreased RBC, cell volume &
Fluorene 4E-2 Medium 3000/1 hemoglobin None RIS

gamma-BHC (Lindane) 3E-4 Medium 10(001 Hepatotoxicity, renal toxicity CNS IRIS

Heptachlor 5E-4 Low 300/1 Increased male liver weights Dev IRIS

Hexachlorobenzene 81E-4 Medium 1001 Liver effects None IRIS

H-exachlorobutadiene 2E-4 1000/1 Renal effects None HEAST
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I ~~~~~~~~TABLE 4-1. ORAL NON-CARCINOGENI4C TOXICITY VALUES
(Page 2 of 2)

Oral RfD
I3 (mg/kg-day) Confidence UPMF Critical Effect Hazard Indexh Source

Isophorone 2E-1 Medium 1000/1 Renal necrosis None IRIS

Lead N/Ad - Hematological changes, CNS effects None IRIS

Malathion 2E-2 Medium 10/1 Depressed cholinesterase CNS IRIS
I ~ _______ ______ ________________

Mercuryg 1E-4 Medium 10/1 CNS effects CNS IRIS

Methoxyclor 5E-3 Low 1000/1 Excess litter loss Dev IRIS

Cholinesterase inhibition, reduced
Methyl Parathion 2.5E-4 Medium 100/1 hemoglobin and hematocrit CNS IRIS

Mirex 2E-4 High 300/1 CNS effects CNS, Dev IRIS

Nickelf 21-2 Medium 300/1 Hematopoietic effects None IRIS

Parathion 6E-3 10/1 Hematopoietic effects CNS HIEAST

Phenol - 61-1 Low 100/1 Hematopoietic effects Dev MIS

Pyrene 3E-2 Low 3000/1 Renal effects None IRIS

Selenium 5E-3 High 311 CNS effects CNS, Dev IRIS

Silver 5E-3 Low 3/1 Skin discoloration None IRIS

Decrease in erythrocyte superoxide
Zinc 3E-1 Medium 3/1 dismutase None IRIS

a Adopted from Aroclor 1016.
b Adopted from Endosulfan.
c Adopted from DDT.

Currently there are no U.S. EPA-approved toxicity values for lead or dioxins/furans.
e Chromium was analyzed as total chromium. The oral RfD for Cr (Il) was used for this toxicity evaluation because the trivalent form is more
commonly found in biological organisms (Amdor et al 1991).
f Nickel as soluble salts.
g Mercury RfD is based on methylmercury.
h Indicates to which of three hazard indices chemical belongs. Iev. Developmental, CNS = Central Nervous System, Imun = Immunological.

NA Not available.

The following principle sources of toxicity values-were used:
1) U.S. Environmental Protection Agency (EPA). 2. Quarter 1995. Integrated Risk Information System (IRIS), Office of Health

and Environmental Assessment, Environmental Criteria and Assessment Office, Cincinnati, OH.

2) U.S. Environmental Protection Agency (EPA). 1994. Health Effects Assessment Summary Tables (HEAST), Office of Solid
Waste and Emergency Response, Washington, DC.

3) U.S. Environmental Protection Agency (EPA) Region Ill. Risk Based Concentrations Table, March 1995.
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TABLE 4-2. NONCARCINOGENIC ENDPOINTS FOR DETECTED CHEMICALS
______ ___ _ ENDPOINT

Acenaphthene X 
Aldrin X x x x
Antimony X x 

hroclor 1016 xX 

Aroclor 1221 x
Aoclor 1232 x X4

Aolor 1248 x XI

Arcor 1254 x X

Arcor 1260 .x X

rocor 1242x
scnic (inorganic) X x x

Barium x X
enzyl alcohol XI'

Bis(2-ethylhexyl)phthalate X
Cadmium X x

hlordane, alpha x x X
hlordane, gamma x x X
hlorophenol, 2- x X
hromium (assumed trivalent) X
acthal x X x X

DDD (p,p') x x x X x
DB (p,p') x X x X x
DT (p,p') x X x X x
ieldrin . x x

Dinitrotluene, 2,4- x X Xa
Endosu~lfn sulfate X x x x
Endrin X x.

rluorene x X3
eptachlor x X

Heptachlor Epoxide x X
Hexachtorooenzene X

achlorobutadiene,
Hexachlorocyclohexane, alpha- X
Hexachlorocyclohexane, beta- X
Rexachlorocyclohexane, delta- X 
Hexachlorocyclohexane, gamma X x
sophorone x

Lead (and compounds) (inorganic) X x x x
Malathion x X
Mercuty (methyl) x
Wethoxychlor X
Methylparathion x X

Methylphenol, 4 X
Mirex X x x
Nickel X

Parathion x

Phenol x 
Pyrene X

elenium (and compounds) X x A
richlorobenzene, 1,2,4- X 
inc X_

iGrand Total 23 23 19 13 8 3 13 2
MATO= hematopoictic effects; including pancytopenia, leukocytopenia, anemia, reduced hematocrit or MCV.

AARDIAC-' Cardiovascular effects including hyperkalemia, myocardial arhythmia, or hypertension
EMMUNO= immunological effects.
Source assumed to be IRIS, 1995 unless otherwise denoted:

= Casexrt and Doull (1986)
= HEAST (1994)
- Major associated pathology
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versus human study); and a modifying factor (MF), also based upon an evaluation of uncertainties of the

data used to create an RfD, which typically ranges from 1-10 (U.S. EPA uses a default of one).

One class of chemicals, dioxins and furans, is not included in Tables 4-1 and 4-2, although non-

carcinogenic endpoints are known to exist. The noncarcinogenic effects of dioxins and furans are

currently under review by U.S. EPA. The effect of the absence of a RfD for dioxin on the overall hazard

estimates is discussed in Section 6.0.

4.2 TOXICITY VALUES FOR CARCINOGENIC ENDPOINTS

This section presents toxicity values used to assess potential carcinogenic effects. For each detected

chemical, the carcinogenic slope factor (SF), and its associated potential for carcinogenicity in humans,

as expressed by the U.S. EPA classification as weight-of-evidence, are presented (Tables 4-3 and 4-4).

The SF represents a plausible upper-bound estimate of the probability of response per unit intake of a

chemical over a lifetime. The SP is based on a dose-response curve using available carcinogenic data

for a given chemical. Mathematical models are used to extrapolate from high experimental doses to the

low doses expected for human contact in the environment. These models assume that there is no

concentration below which the probability of a carcinogenic response is zero. This mechanism for

carcinogenesis is referred to as "nonthreshold". Based upon the evaluation of human and animal studies,

each chemical falls into one of the following five U.S. EPA defined classes:

TABLE 4-3. DESCRIPTION OF CHEMICAL CLASSES 3
Weight-of-Evidence Caeor 

Classification Category|

I A Human carcinogen

B Probable human carcinogen
B1 - Limited human evidence
B2 - Sufficient evidence in animals, no human evidence

C Possible human carcinogen

D Not classifiable as a human carcinogen

E Evidence of noncarcinogenicity in humans
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TABLE 4-4. ORAL CARCINOGENIC TOXICITY VALUES _ 5
[ Chemical Oral SF (kg-day/mg) Weight of Evidence Tumor Type/Location J Source

2,3,7,8 TCDD 1.5E+5 B2 Hepatocellular carcinomas BEAST 3
1,4-Dichlorobenzene 2.4E-2 B2 Liver BEAST

Aldrin 1 .7E+ 1 B2 Liver carcinomas Ho

Aroclor 1242 7.7E+oa B2 Hepatocellular carcinomas 

Aroclor 1248 7.7E+Oa B2 Hepatocellular carcinomas

Aroclor 1254 7.7E+Oa B2 Hepatocellular carcinomas -

Aroclor 1260 7.7E+Oa B2 Hepatocellular carcinomas .

Skin cancer, internal organs
Arsenic (inorganic) 1.75E+0 A Oung, liver, kidney & colon) IRIS

BHC, alpha 6.3E+0 BH Hepatocellular carcinomas RIS

BHC, beta 1.SE+O C Hepatocellular carcinomas IRIS ,

BHC, gamma (Lindane) 1.3E+0 B2-C Liver tumors BEAST

bis(2-ethylhexyt~phthalate l.4E-2 H_ Hepatocellular carcinomas MRIS

Cesium 137 3.16E1Ilb A All organs & tissues BEAST

DDD 2.4E-1 B2 Lung, liver, thyroid IRIS

DDE 3.4E-1 B2 Liver, thyroid IRIS

DDT 3.4E-1 B2 Liver IRIS

Dieldrin 1.6E+ 1 B2 Liver carcinomas IRIS

Heptachlor 4.5E+0 B2 Hepatocellular carcinomas IRIS

Hexachlorobenzene 1.6E+0 B2 Liver, thyroid, & kidney IRIS

Hexachlorobutadiene 7.8E-2 C Renal neoplasms IRIS

Isophorone 9.5E-4 C Preputial gland carcinomas MIS

EPA
Mirex 1.8E+0 B2 Liver carcinozia§' Region Im 

N-Nitroso-di-n-propylamine 7.OE+0 B2 Hepatocellular carcinomas IS

Plutonium 238 2.9 5E-lOb A All organs & tissues HEAST 5
Plutonium 239/240 3.16E-10b A All organs & tissues BEAST

a Adopted from PCBs.

b Slope factor in Risk/pCi.

The following principle sources of toxicity values were used: I
U.S. Environmental Protection Agency (EPA), 2nd Quarter 1995, Integrated Risk Information System (IRIS), Office of Health am
Environmental Assessment, Environmental Criteria and Assessment Office, Cincinnati, OH. 5
U.S. Environmental Protection Agency (EPA), 1994, Health Effects Assessment Summary Tables (BEAST), Office of Solid Was
and Emergency Response, Washington, D.C.

U.S. Environmental Protection Agency (EPA) Region Imf, Risk Based Concentration Table, March 1995. hI
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To evaluate the toxicity of chlorinated dibenzo-p-dioxin and dibenzo-furan (CDD/CDF) congeners, the

U.S. EPA has adopted an interim procedure for estimating risks, because their toxicity varies with the

position and number of chlorine atoms attached to the aromatic rings (U.S. EPA 1989b). This procedure

utilizes a set of derived toxicity equivalency factors (TEEs) to convert the concentration of any CDDICDF

congener into an equivalent concentration of 2,3,7,8-TCDD (U.S. EPA 1989b). Table 4-5 presents a

list of the seventeen 2,3,7,8-substituted congeners and their assigned TEF value. Each respective slope

factor was derived by multiplying the slope factor for 2,3,7,8-TCDD by the congener-specific TEF value.
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TABLE 4-5. ORAL CARCINOGENIC SLOPE FACTORS FOR DIOXIN AND EURAN CONGENERS

Chemical j TEF Valuea j Oral SF (kg-day/mg)

2,3,7,8-TCDD 1 1.5E+5

1,2,3 ,7,8-PeCDD 0.5 7.5E+4

1,2,3,4,7,8-HxCDD 0.1 1.5E+4

1,2,3,6,7,8-HxCDD O.1 1.5E+4

1,2,3,7,8,9-HxCDD 0O1 1.5E+4

1 ,2,3,4,6,7,8-HpCDD 0.01 1.5E+3

OCDD 0.001 1.5E +2

2,3,7,8-TCDF 0.1 1.SE+4

1,2,3,7,B-PeCDF 0.05 7.5E+3

2,3,4,7,S-PeCDF 0.5 7.5E+4

1,2,3,4,7,8-HxCDF 0.1 1.5E+4

1,2,3,6,7,8-HxCDF 0.1 1.5E+4

1,2,3,7,8,9-HxCDF 0.1 1.5E+4

2,3,4,6,7,8-HxCDF 0.1 1.SE+4

I,2,3,4,6,7,8-HpCDF 0.01 1..E+3

1,2,3,4,7,8,9-HpCDF 0.01 1.5E+3

OCDF 0.001 1.5E+2

a U.S. EPA 1989b
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5.0 RISK CHARACTERIZATION

The risk characterization integrates the results of the exposure assessment with chemical toxicity infor-

mation to produce estimates of individual health risks potentially resulting from the presumed exposure

pathways.

5.1 RISK CHARACTERIZATION EQUATIONS

Carcinogenic risks and non-carcinogenic health effects are evaluated separately due to fundamental

differences in-their critical toxicity values. Equations for each type of effect are presented in separate

sections below.

5.1.1 Carcinogenic Risks

For chemicals with carcinogenic effects, the risk of cancer is proportional to dose with the assumption

that there is no t hreshold." In other words, there is never a zero probability of cancer risk when

exposed to these chemicals. Carcinogenic risk probabilities are calculated by multiplying the estimated

exposure level by the cancer slope factor (SF) for each chemical.

Risk = CDI x SF

where:

Risk = Estimated chemical-specific individual excess lifetime cancer risk (unitless)

CDI = Chemical-specific Chronic Daily Intake (mg/kg-day)

SF = Route- and chemical-specific carcinogenic slope factor (kg-day/mg)
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A variety of target risk levels are used by the U.S. EPA when determining whether chemical exposures

represent a potentially unacceptable level of risk to public health. According to the National Contingency

Plan (NCP) (U.S. EPA 1990c), excess carcinogenic risks from exposure to Superfund sites are considered

to be unacceptable if greater than L.OE-4 (1 chance in 10,000), while excess cancer risks smaller than

1OE-6 (1 chance in 1 million) are considered to be of minimal concern. For the purposes of this risk

assessment, an individual lifetime excess cancer risk of 1 LOE-6 was used as the target risk level to assess

the potential for adverse health impacts due to ingestion of contaminated fish.

The incremental individual lifetime cancer risk for simultaneous exposure to several carcinogens is

assumed to be additive (U.S. EPA 1989a). Therefore, for each fish species, a calculation of overall

carcinogenic risk was made in addition to the calculations for each individual chemical's carcinogenic

risk.

5.1.2 Noncarcinogenic Health Effects

Chemicals with noncarcinogenic health effects are generally not toxic below a certain threshold; a critical

chemical dose must be exceeded before health effects are observed. The potential for noncarcinogenic

health effects is represented by the ratio of a chemical's exposure level and the route-specific reference

dose (RfD), and is expressed in terms of a hazard quotient (HQ).

HQ CDI
RfD

where:

HQ = Chemical-specific Hazard Quotient (unitless)

CDI = Chemical-specific Chronic Daily Intake (mg/kg-day)

RfD = Route- and chemical-specific RID (mg/kg-day)

The hazard quotient is accepted by the U.S. EPA as a way to quantify the potential for noncarcinogenic

health effects (U.S. EPA 1989a). A hazard quotient greater than one may indicate a potential adverse

health effect from a chemical exposure. Hazard quotients are not risk probabilities; the probability an

adverse effect will occur does not usually increase linearly with the calculated value.
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For each fish species, hazard quotients for detected chemicals were summed in order to derive a Hazard

Index (HI), defined as an estimate of the cumulative potential for noncarcinogenic effects due to exposure

from multiple chemicals, for a specific endpoint. This approach, consistent with U.S. EPA guidance,

assumes that simultaneous subthreshold exposure to several chemicals could result in an adverse health

effect and the magnitude of the adverse effect is proportional to the sum of the toxic effects from each

chemical (U.S. EPA 1989a). Chemicals which do not have one of the six critical effects (hepatic, CNS,

immunological, hematopoietic, renal, or developmental) listed in Table 4-2 are not included in an HI.

5.2 EVALUATION OF NON-DETECTED CHEMICALS

As indicated in Figure 3-2, chemicals which were not detected in any fish species were evaluated

separately from chemicals which were detected. For these chemicals, carcinogenic risk was evaluated.

using the maximum detection limit from each fish species sampled as a concentration, thereby

demonstrating the potential for risk at the detection limit. The maximum detection limits for these

chemicals are given in Appendix Tables B-7, B-8, and B-10, for the 1991, 1993, and 1995 surveys

respectively. Consumption rates of 6.5 glday [average U.S. annual fish consumption rate (U.S. EPA

1990a)], 54 g/day [recreational fisherman average consumption rate (U.S. EPA 1991)] and 176 g/day

[95th percentile for fish tribal fish consumers (CRITFC 1994)1 were used to evaluate the potential for

exceeding a 1.OE-6 carcinogenic risk value for exposure durations of 30 and 70 years. The results of

the cancer risk screening of the maximum detection limits for each of the three surveys are presented in

Appendix D. Appendix Tables D-1 through D-6 indicate chemicals whose detection limits exceed a

l.OE-6 cancer risk for the specified exposure scenarios and also chemicals which do not exceed the

threshold risk value. In general, approximately one-third of the detection limits for non-detected

chemicals exceeded the threshold risk value, while two-thirds did not.

5.3 EVALUATION OF DETECTED CHEMICALS

The potential for carcinogenic risk or adverse health effects from detected chemicals is presented in

several ways. The total carcinogenic risk from consuming each species from all chemicals combined is

summarized in Section 5.3.1. This section also presents the HI for each species for the three specific
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endpoints given in Table 4-1. Section 5.3.2 discusses the carcinogenic risk and HQs for individual

chemicals and Section 5.3.3 presents these data in relation to the total estimates provided in Section 5.3.1.

5.3.1 Summation of Risk Estimates and HI for Each Species

Carcinogenic risk values and noncarcinogenic HQs from individual chemicals were summed separately

for each species in each year and for those fish species collected during both 1991 and 1993 (carp, cray-

fish, and largescale sucker) using combined 1991/1993 data (Tables 5-1 and 5-2). The three ingestion

rates discussed in Section 3.3.1 are used as reference to aid the reader in interpreting the risk.

It should be noted that the number of samples on which the total risk or hazard index estimates are based

is different. For example, the estimates for 1995 carp filets are based on a single composite of filets,

while the estimates for the combined 1991-1993 carp data are based on 11 composite samples. A similar

disparity exists for the largescale sucker data. The estimates for 1995 data are based on 9 composite filet

samples, while the estimates for combined 1991-1993 largescale sucker data are based on 34 composite

samples. The effects of different sample sizes on the risk and HI estimates for these and other species

are discussed in Section 6.0.

5.3.1.1 Carcinogenic Risk. Table 5-1 and Figure 5-1 show that at an ingestion rate of 6.5 g/day and

an exposure duration of 30 years, total carcinogenic risk for all species is greater than L.OE-6. Under

these exposure assumptions, 1991 risk values range from 1. 17E-5 (crayfish) to 1 .74E-4 (carp), 1993 risk

values range from l.O1E-5 (crayfish) to 9.12E-5 (largescale sucker), and 1995 risk values range from

2.30E-6 (steelhead) to 6.66E-5 (carp). For an exposure duration of 70 years, total carcinogenic risk for

all species except steelhead is greater than L.OE-5 (Figure 5-2). Considering all fish species in 1991, the

greatest potential for carcinogenic risk is associated with carp, followed in decreasing order by peamouth,

largescale sucker, sturgeon, and crayfish. For the fish collected in 1993, risk is greatest for largescale

sucker, followed by carp, then crayfish. For the 1995 data, total risk is greatest for carp, followed by

sturgeon, largescale sucker, chinook, coho, and steelhead. The lowest risk estimates for any of the

species are for the three salmonid species (chinook, coho, and steelhead) collected in 1995. Tle total

carcinogenic risk from these three species was approximately an order of magnitude lower (at a

minimum) than for the other species (Table 5-1). None of these species reside permanently in the river,

most having returned from the ocean within a few weeks of their capture.
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TABLE 5-1. TOTAL CARCINOGENIC RISK VALUES
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ __19 9 1_ _ _ _19 9 3

Ingestion Rate Cap |Crayfish -| LS Sucker Peamouth Stugeon Carp Crayfish LS Sucker
30 Year Exposure

6.5 glday 1.74E-04 1.S17-05 6.55-05 .37E-04 3.49E-05 3.07E-0 1.01E-05 9.12E-05
54 glday 1.45E-03 9.68E-05 |5.45E-04 1.14E-03 2.0E-04 2.55E-04 8.40E-I5 7.58E-04
176 g/day 4.72E-03 3.15Ei-04 1.77E-03 3.72E-03 9.45E-04 8.31E-04 2.74E-04 2.47E-03

____ _ _70 Year Exposure
6.5 g/day f 4.24E-04 2.84E-05 1.60E-04 3.34E04 8.49E-05 7.47E-05 2.46E-05 2.22E-04
54 glday 3.52E-03 2.36E-04 1.33E-03 2.78E-03 7.05E-04 6.20E-04 2.04E-04 1.84E-03

_|176 g/day 1.15E-02 7.68E-04 4.32E-03 9.05E-03 2.30E-03 2.02E-03 6.66E-04 6.OlE-03

1991 and 1993 Data Combined
Ingestion Rate J Carp j Crayfish I LS Sucker

_________ 30 Year Epsr ____

6.5 g/day 1.66E-04 1.78E-5 |8.03E-05
54 g/day 1.38E-03 1.48E-04 6.67E-04
176 g/day 4.49E-03 4.82E-04 2.18E-03

70 Year Exposure
6.5 glday l 4.03E-04 T 4.33E-05 1.95E-04
54 g/day 3.35E-03 3.60E-04 1.62E-3
176 g/day J 1.09E-02 1.17E-03 5.28E-03

.1 . __ = - '1995 -

___ngeti Rat Carp J Chinook Coho LSSuke Seefiad Strgo

|__________ 11_________ 30 Year Exposure StI || 6.5 g/day 6.66E-05 7.44E-06 f 4.07E-06 1.52E-05 2.30E-06 2 24E-05
54 glday 5.53E-4 | 6.18E-05 3.38E-05 1.27E-04 1.91E-O5 1.86E-04
176 g/day 1.80E-03 2.01E-04 1.1OE-04 4.12E-04 6.23E-05 6.07E-04

_________ 70 Year Exposure , 11
6.5 g/day I.62E-04 1.81E-05| 9.89E-06 3.71E-05 5.59E-06 5.45E1-05
54 g/day 1.35E-03 1.50E-04 8.22E-05 3.08E-04 4.64E-05 4.53E-04
176 g/day 4.39E-03 4.90E1-04 2.68E-04 1.OOE-03 1.51E-04 1.48E-03

I 5I

I

1 ~ ~ ~ ~ . 5-5



TABLE 5-2. TOTAL NONCARCINOGENIC HAZARD INDICES FOR SPECIFIC ENDPOINTS (Page 1 of 2)
_ 1991 j 1993

_ _ _ _ _ _ _ _ _ _ . . _ _ - _ _ _ __ _ __ _ _ _ _ _ I ... ---;X Ingestion Rate Carp Crayfish LS Sucker I Peamouth Sturgeon Carp Crayfish IS Sucker
Developmental Endpoint _

6.5 g/day 0.63 0.013 0.65 0.42 0.32 0.30 0.04 1.15
54 g/day 5.24 0.11 5.42 3.45 2.67 2.45 0.32 9.56
176 gfday 17.08 0.36 17.65 11.24 8.-l 8.00 1.04 31.15

_____ _____ ____ _____ ____ _____ Im m unological Endpoin _ _ _ _ _ _ _ _ _ _ _ _

6.5 g/day 0.58 0.003 0.63 0.33 0.31 0.27 0.03 1.12
54 g/day 4.83 0.03 5.27 2.72 2.60 2.26 0.28 9.32
176 g/day 15.74 0.09 17.16 8.88 8.48 7.35 0.91 30.36

CNS Endpoint
6.5 g/day 0.24 0.04 0.09 0.20 0.18 0.09 0.04 f 0.18
54 glday 1.96 0.30 0.75 1.67 1.48 0.73 0.36 1.52
176 g/day 6.38 0.97 2.746 5.44 4.84 2.39 1. 18 4.95

Hemiato-itic Endpoint
6.5 gfday 0.06 0 0.012 0.012 0.013 0.005 0.02 1 0.014 0.007
54 g/day 0.51 j 0.10 0.10 0.11 0.04 0.17 j 0.12 j 0.06
176 g/day 1.67 0.33 0.32 0.36 0.14 0.56 j 0.38 J 0.19

Hepatie Endpoint
6.5 g/day 0.03 J 0.008 0.02 J 0.12 j 0.03 0.02 0.002 0.03
54 g/day 0.25' 0.06 0.17 0.96 0.21 0.17 0.02 0.23
176 g/day 0.81 j 0.21 0.56 L 3.13 1 0.69 0.56 0.06 J 0376

__________ ________ Renal Endpoint
6.5 g/day 1 0.015 0.007 0.004 1 0.0041 0.001 0.003 0.0031 0.003
S4 gday 0.12 0.06 } 0.03 0.03 0.012 0.03 0.02 0.03
176 g/day 0.40 0.18 j 0.10 1 0.10 0.04 0.09 1 0.08 0.09

[I~~~~99 ld1993bata Comb ined
Ingestion Rate Carp Craysh I LS Sucker

Developmental Endpoint i_ _ |
6.5 gfday 0.58 E o0.05 } 0.90 1
54 g/day 4.84 0.40 7.49
176 g/day 15.77 1.29 24.40 3
0 ~~~Immunologia Endpit ,-{ 

6.5 g/day 1 0.53 J 0.04 0.87
54 gfday 4.37 0.31 7.20
176 Jday 14.24 1.01 23.48

11 -^ ~CNS Edotl
6.5 g/day 0.10 J 0.03 0.07
54 g/day 0.84 0.23 0.60
176 g/day J 2.73 0.75 J 1.95

___________ Hematopoicic Endpoint __ _

6.5 g/day 0.06 J 0.02 0.010
54 g/day 0.50 0.15 j 0.08
176 g/day 1.64 0.50 0.26

_HepaticEndpoint 11 J
6.5 g/day j 0.03 0.014 j 0.04
54 g/day 0.29 0.12 0.34
17 g/day 0.93 . 0.38 1.11

n_______ Renal Endpoint
6.5 g/day j 0.011 0.005 0.003
54 g/day 0.09 0.04 ' 0.03
176 g/day 0.30 0.14 0.09

5-6 



TABLE 5-2. TOTAL NONCARCINOGENIC HAZARD INDICES
FOR SPECIFIC END'POINTS (Page 2 of 2)S r t~~~~~~~~~~~~~~~995

Ingestion Rate Carp Chinook Coho LS Sucker Steelhead Sturgeon
Developmental Endpoint1 6.5 g/day .0.29 0.02 0.008 0.06 0.02 0.09

54 g/day 2.37 0.17 0.07 0.52 0.14 0:78
176 g/day 7.73 0.57 0.23 1.70 0.44 2.54

r___________ Immunological Endpoint
6.5 glday 0.25 0.013 0.004 0.05-' -0.007 ";-0.08---
54 g/day 2.08 0.11 0.03 0.44 0.06 0.64

|_176 glday 6.7t 0.36 0.11 1.44 0. I8 2.09I 6445 0.25 0.013 C SEndpoint
6.5 g/day i 0.17 0.10 0.051. 0.16 0.07 0.09
54 g/day 1.41 0.87 0.38 1.29 0.59 0.73
176 g/day 4.61 2.82 1.24 4.21 1.92 2.37

, Hemat poietic Endpoint ,
6.5 g/day 0.0001 0.0001 0.0001 0.001 0.0001 0.0004
54 g/day 0.001 J 0.001 0.001 0.001 0.0001 0.003
176 g/day 0.004 J 0.003 0.004 0.003 0.003 0.010

Hepatic Endpoint
6.5 g/day 0.04 0.012 0.005 0.014 0.012 0.03
54 g/day 0.30 0.10 0.04 0.12 0.10 0.24
176 g/day 0.97 0.32 | 0.13 0.39 0.32 0.78

Renal Endpoint
6.5 g/day 0.00001 J 0 0.0003 0.0003 0.0001 0.0001
54 g/day 0.0001 0 0.002 0.002 0.001 0.001
176 g/day 0.0003 J 0 0.008 0.007 0.002 0.003
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Carp and largescale sucker were collected in all three surveys. The fish collected in 1991 and 1993 were

analyzed as whole specimens, while the fish collected in 1995 were analyzed as filets. The total risk from

the whole-body samples exceeded the total risk from filet samples by a factor of two for carp (Figure 5-3)

and five for largescale sucker (Figure 5-4). There-are several possible explanations for the differences

in species risk estimates between the three surveys including sampling season, sampling locations,

temporal trends in concentrations, and lipid content of the fish. The first three explanations are discussed

in Section 6.0. The lipid content of the two groups (1991/93 and 1995) of fish could explain the

differences because many of the toxic chemicals, including dioxins/furans and PCBs, are hydrophobic

(non-polar) and tend to accumulate in lipid-rich areas of tissue. The mean lipid content of the 1991/93

carp was 4.2 percent, compared to 4.4 percent for the single carp filet composite analyzed in 1995. The

mean lipid content for 1991/93 largescale sucker was 3.1 percent, which was significantly higher

(p < 0.05) than the 1.6 percent calculated for the 1995 fish. Thus, lipid content may partially explain the

differences in total risk estimates for largescale sucker, but it does not appear to do so for carp;

Figure 5-5 presents the excess cancer risk for whole-body samples of crayfish and peamouth. The cancer

risk for crayfish was almost an order of magnitude lower than the risk for peamouth. Figure 5-6 presents

the excess cancer risk for filets of sturgeon analyzed in 1991 and 1995. The risk calculated for 1991

sturgeon filets was higher (by a factor of 1.6) than that calculated for 1995 sturgeon filets. Although the

weight and length of several of the 1991 sturgeon could not be obtained from the fish processor, the mean

length of the 1991 fish for which measurements were available was significantly greater (p <0.05) than

the mean length of the 1995 fish. Excess cancer risks for the three sahnonid species analyzed in 1995

are presented in Figures 5-7 and 5-8. The risk for chinook was more than 3 times greater than the risk

for steelhead, while the risk for coho was intermediate between the two other species.

5.3.1.2 Noncarcinogenic Hazard Indices. Table 5-2 shows the HI for six specific endpoints (develop-

mental, CNS, immunological, renal, hepatic, and hematopoetic). These endpoints are the most commonly

observed critical, noncarcinogenic effects as defined in MIS. Of these six endpoints, HI for develop-

mental, immunological, and CNS endpoints were much greater than the other three. These three are

discussed below and shown in Figures 5-9 to 5-11. HQs for chemicals without any of the 6 critical

effects were not summed in an HI and will be discussed in Section 5.3.2.2.
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At the lowest exposure level (6.5 glday), the endpoint-specific HI were all less than one, with the

exception of largescale sucker in 1993 (1.15 for developmental, 1.12 for immunological; Table 5-2). At

the highest exposure level (176 g/day), almost all HI for the developmental, CNS, and immunological

endpoints were greater than one. For the three remaining endpoints (hematopoietic, hepatic, and renal),

only the hematopoietic HI for carp in 1991 (1.67) and the hepatic HI for peamouth in 1991 (3.13)

exceeded one at the 176 g/day exposure level.

For the 1991 data, interspecies variability for carp, largescale sucker, peamouth, and sturgeon was

relatively low for the developmental, immunological, and CNS endpoints. These four species had HI at

least three times higher than for crayfish.

For the 1993 and 1991/93 combined data, the highest HI was for largescale sucker (developmental;

Table 5-2). The HI for carp and crayfish were lower and similar to each other.

For the 1995 data, the HI for each of the endpoints were relatively low. For each endpoint, the HI for

carp was slightly higher than for any of the other 5 species. For all endpoints except hepatic, the HI

were generally lower than estimated for either the 1991 or 1993 data. The hepatic HI were similar to

those estimated for 1991 and 1993.

Both carp and largescale sucker were analyzed as whole-body in 1991 and 1993 and as filets in 1995.

For carp, the CNS HI was similar between the two years, but the 1991/93 combined developmental and

immunological HI were more than double the 1995 HI (Figure 5-12). A similar, but more pronounced

trend was observed for largescale sucker (Figure 5-13). The CNS HI was similar between the two

datasets (1991/93 and 1995), but the developmental and immunological HI for 1991193 were more than

an order of magnitude greater than in 1995.

Figure 5-14 presents non-carcinogenic data for both crayfish and peamouth. The HI for peamouth was

6-9 times greater for each of the three endpoints compared to crayfish. For sturgeon filets, the HI were

2-3 times greater in 1991 compared to 1995 (Figure 5-15). The HI for the three salmonid species are

presented in Figures 5-16 and 5-17. HI for all three species are very low, with values for chinook

slightly greater than values for steelhead, which in tur are slightly greater than values for coho.
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Figure 5-16 Estimated Hazard Indices for Consuming A) Chinook Filets and B) Coho Filets
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5.3.2 Risk Estimates and HQs for Individual Chemicals

Chemicals of potential concern (COPQ to human health are those chemicals which exceed a carcinogenic

risk of 1L.OE-6 or a noncarcinogenic hazard quotient of one. Tables listing the risk estimates and HQs

for each chemical/species/year combination are provided in Appendix D. A list of COPCs due to

carcinogenic effects is provided'in Table 5-3, while Table 54 lists COPCs due to noncarcinogenic health

effects. Each of these tables is discussed in separate sections below.

5.3.2.1 Carcinogenic Risk. The carcinogenic risk for each of the species evaluated is discussed in

separate sections below.

Carp. Carp were collected in all three years. For the 1991 data, 11 carcinogenic COPCs were

identified at the lowest exposure level (6.5 g/day over 30 years) and 30 COPCs were identified at the

highest exposure level (176 g/day over 70 years) (Table 5-3). The chemicals with the five highest risk

values, in decreasing order, were N-nitroso-di-n-propylamine (9.79E-5 at lowest exposure and 6.45E-3

at highest exposure); Aroclor 1254; Aroclor 1260; 2,3,7,8-TCDD; and 2,3,7,8-TCDF.

For the 1993 data; 5 COPCs were identified at the lowest exposure level and 15 COPCs were identified

at the highest exposure level (Table 5-3). The chemicals with the five highest risk values, in decreasing

order, were Aroclor 1254 (1 .48E-5 at lowest exposure and 9.78E-4 at highest exposure); Aroclor 1260;

2,3,7,8-TCDF; 1,2,3,7,8,9-HxCDF; and p,p'-DDE.

For the 1995 data, 7 COPCs were identified at the lowest exposure level and 13 COPCs were identified

at the highest exposure level (Table 5-3). The chemicals with the five highest risk values, in decreasing

order, were Aroclor 1260 (4.05E-5 at lowest exposure and 2.67E-3 at highest exposure); Aroclor 1248;

2,3,4,6,7,8-HxCDF; 2,3,7,8-TCDF; and p,p'-DDE.

The highest risk values for each of the three years are within a factor of 5 of each other, with the 1995

COPC (Aroclor 1260) intermediate in value between the 1991 COPC (N-nitroso-di-n-propylamine;

highest) and the 1993 COPC (Aroclor 1254; lowest).

Crayfish. Crayfish were analyzed in both 1991 and 1993. For the 1991 data, 4 carcinogenic

COPCs were identified at the lowest exposure level and 22 COPCs were identified at the highest exposure
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TABLE 5-3. CHEMICALS EXCEEDING EXCESS CANCER RISK OF 1.0E-6 FOR VARIOUS CONSUMPTION RATES AND EXPOSURE DURATIONS (Page 1 of 9)

6-s gtday overl 6.5 gfday over 54 gfday over 54 g/day over 176 g/day 176 g/day
Conmmon name Year Chemical Group Chemical _ 1530 years 70 years | 30 years 70 years over 30 years over 70 years

Carp 1991 Sei-volatile N-Nitroso-di-n-propylamine 9.79E-05 2.38E-04 8.14E-04 1.98E-03 2.65E-03 6.45E-03

Carp 1991 PCBs Aroclor 1254 3.23E-05 7.87E-05 2.69E-04 6.53E-04 8.75E-04 2.13E-03

Carp 1991 PCBs Aroclor 1260 1.46E-05 3,54E-05 1.21E-04 2.94E-04 3.948-04 9.598-04

Carp 1991 Dioxin/flrans 2,3,7,8-TCDD 9.06E-06 2.20E-05 7.52E-05 1.83E-04 2.45E-04 5.97E-04
Carp 1991 Dioxin/furans 2,3,7,8-TCDF 4.42E-06 1.082-05 3.67E-05 8.93E-05 1.208-04 2.918-04
Carp 1991 Dioxin/farans 1,2,3,7,8-PeCDD 4.17E-06 1.022-05 3.47E-05 8.44E-05 I.13E-04 2,75E-04

Carp 1991 Dioxin/furans 2,3.4,7,8-PeCDF 2.80E-06 6.8113-06 2.33E-05 5.66E-05 7.58E-05 1.84E-04

Carp 1991 Pesticide Aldrin 1.638-06 3.96E-06 1.35E-05 3.29E-05 4.41E-05 1.07E-04
Carp 1991 Pesticide Dieldrin 1.57E-06 3.83E-06 1.3 18-05 3.188-05 4.268-05 1.04E-04

Carp 1991 Dioxin/firans 1,2,3,6,7,8-HxCDD 1.46E-06 3.558-06 1.21E-05 2.95E-05 3.95E-05 9.618-05

Carp 1991 Dioxin/fiurans 2,3,4,6,7,8-HxCDF 1.178-06 2.84E-06 9.698-06 2.36E-05 3.16E-05 7.69E-05
Carp 1991 Pesticide p,p'-DDE no 1.18E-06 4.038-06 9.81E-06 1.31E-05 3.208-05

arp 1991 Dioxin/furans 1,2,3,4,7,8-HxCDD no 1.09E-06 3.728-06 9.05E-06 1.21E-05 2.95E-05
Carp 1991 Semi-volatile Bis(2-ethylhexyl)phthalate no no 3.178-06 7.728-06 1.03E4-5 2.5 1E-05

Carp 1991 Dioxinlfuirans 1,2,3,4,6,7,8-HpCDD no no 2.738-06 6.64E-06 8.90E-06 2.17E-05

c arp 1991 Semi-volatile 1,4-Dichlorobenzere no no 1.868-06 4.53E-06 6.06E-06 1.48E-05

0 Carp 1991 Dioxin/fisrans 1,2,3,4,7,8-HxCDF no no 1.64E-06 3.98E-06 5.33E-06 1.30E-05
Carp 1991 Dioxinlfirans 1,2,3,6,7,8-HxCDF no no 1.35E-06 3.29E-06 4.40E-06 1.07E-05

Carp 1991 Pesticide Mirex no no 1.32E-06 3.21E-06 4.308-06 1.05E-05

Carp 1991 Dioxinftsrans 1,2,3,7,8,9-HxCDD no no 1.22E-06 2.96E-06 3.978-06 9.65E-06

Carp 1991 Dioxin/furans 1,2,3,7,8-PeCDF no no 1.06E-06 2.57E-06 3.44E-06 8.37E-06
Carp 1991 Pesticide Lindane no no no 1.73E-06 2.31E-06 5.63E-06
Carp 1991 Dioxinlfurans OCDD no no no 1.70E-06 2.27E-06 5.53E-06

arp 1991 Pesticide o,p'-DDE no no no 1.43E-06 1.91E-06 4.658-06
Carp 1991 Pesticide p,p-DDD no no no 1.31E-06 1.76E-06 4.28E-06
Carp 1991 Dioxinifsrans 1,2,3,7,8,9-HixCDF no no no 1.248-06 1.668-06 4.048-06

Carp 1991 Pesticide p,p'-DDT no no no 1.068-06 1.428-06 3.458-06

Carp 1991 Dioxin/,Irans 1,2,3,4,6,7,8-HpCDF no no no no no 2.19E-06

Carp 1991 Pesticide o,p'-DDT no no no no no 2.13E-06

Carp 1991 Pesticide o,p'-DDD no no no no no 1.70E-06

Crayfish 1991 Dioxin/fiurans 2,3,7,8-TCDP 3.42E-06 8.32E-06 2.84E-05 6.91E-05 9.26E-05 2,25E-04
rayfish 1991 Dioxin/firans 2,3,7,8-TCDD 2.66E-06 6.47E-06 2.21E-05 5.378-05 7.198-05 1.75E-04
rayfish 1991 Dioxin/furans 2,3,4,7,8-PeCDF 1.788-06 4.348-06 1.48E-05 3.608-05 4.82E-05 1.17E-04

rayfish 1991 Pesticide Dieldrin 1.09E-06 2.65E-06 9.05E-06 2.208-05 2.95E-05 7.17E-05

raytish 1991 Dioxin/furans 2,3,4,6,7,8-HxCDF no 1.308-06 4,45E-06 1.08E-05 1.45E4-5 3.53E-05
raylish 1991 Dioxin/furans 1,2,3,7,8-PeCDD no 1.26E-06 4,31E-06 1.05E-05 1.40E-05 3,42E-05
rayfish 1991 Pesticide Heptachlor no no 2.38E-06 - 5.79E-06 7.75E-06 1.898-05
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TABLE 5-3. CHEMICALS EXCEEDING EXCESS CANCER RISK OP 1.0E-6 FOR VARIOUS CONSUMPTION RATES AND EXPOSURE DURATIONS (Page 2of)

1 1 _1._ r 6.5 g/day over[6.5 g/day over1 54 g/day over 154 gfday over 176 g/day 1 176 g/day
Common name Year Chemical Group Chemical 30 years 70 years 30 years 70 years over 30 years over 70 years

Crayfish 1991 Semi-volatile Bis(2-ethylhexyl)phthalate no no I.59E-06 3.87E-06 5.18E-06 1.26E-05

Crayfish 1991 Dioxin/furans 1,2,3,6,7,8-HxCDD no no 1.23B-06 2.99E-06 4.OOE-06 9.74E-06
Crayfish 1991 Pesticide beta-BHC no no 1.07E-06 2.60E-06 3.48E-06 8.47E-06
Crayfish 1991 Dioxin/furans 1,2,3,7,8,9-HxCDD no no no 2.17E-06 2.91E-06 7.092-06
Crayfish 1991 Pesticide p,p '-DDE no no no 2.11I-06 2.82E-06 6.87E-06
Crayfish 1991 Dioxin/furans 1,2,3,4,7,8-HxCDF no no no 2.01E-06 2.69E-06 6.54E-06

Crayfish 1991 Dioxit/fulrans 1,2,3,7,8,9-HxCDF no no no 1.93E-06 2.59E-06 6.30E-06
Crayfish 1991 Dioxin/flrans 1,2,3,6,7,8-HxCDF no no no 1.84E-06 2.47E-06 6.00E-06
Crayfish 1991 Dioxin/fuirans 1,2,3,7,8-PeCDF no no no 1.72E-06 2.30E-06 5.602-06
Crayfish 1991 Dioxin/furans 1,2,3,4,6,7,8-HpCDD - no no no 1.70E-06 2.28E-06 5.54E-06
Crayfish 1991 Dioxin/furans 1,2,3,4,7,8-HxCDD no no no 1.40E-06 1.87E-06 4.56E-06

Crayfish 1991 Dioxin/furans OCDD no no no 1.33E-06 1.79E-06 4.35E-06
Crayfish 1991 Pesticide p,p'-DDD no no no no no 1.64B-06
Crayfish 1991 Pesticide p,p'-DDT no no no no no 1.38E-06
Crayfish 1991 Pesticide o,p'-DDT no no no no no 1.35E-06

Largescale Sucker 1991 PCBs Aroclor 1254 3.73E-05 9.08E-05 3.10E-04 7.54E-04 1.01E-03 2.46E-03
'0 Largescale Sucker 1991 PCBs Aroclor 1260 9.06E-06 2.20E-05 7.53E-05 1.83E-04 2.45E-04 5.97E-04

Largescale Sucker 1991 Dioxin/furans 2,3.7,8-TCDD 5.67E-06 1.38E-05 4.71E-05 1.15E-04 1.54E-04 3.74E-04
Largescale Sucker 1991 Dioxin/furans 2,3,7,8-TCDF 4.04E-06 9.83E-06 3.36E-05 8.16E-05 1.09E-04 2.66E-04

Largescale Sucker 1991 Dioxinfturans 1,2,3,7,8-PeCDD 1.73E-06 4.22E-06 1.44E-05 3.51E-05 4.69E-05 1.14E-04

Largescale Sucker 1991 Dioxin/filrans 2,3,4,7,8-PeCDF 1.66E-06 4.03E-06 1.38E-05 3.35E-05 4.48E-05 1.09E-04
Largescate Sucker 1991 Pesticide Aldrin 1.28E-06 3.11E-06 - 1.06E-05 2.58E-05 3.46E-05 8.42E-05

Largescale Sucker 1991 Pesticide Dieldrin 1,06E-06 2.58E-06 8.80E-06 2.14E-05 2.87E-05 6.98E-05

Largescale Sucker 1991 Dioxin/furans 2,3,4,6,7,8-HxCDF no 2.02E-06 6.88E-06 1.67E-05 2.24E-05 5.46E-05

Largescale Sucker 1991 Pesticide alpha-BHC no 1.42E-06 4.84E-06 1.18E-05 1.58E-05 3.84E-05
Largescale Sucker - 1991 Dioxin/furaos 1,2,3,6,7,8-HxCDD no no 3.37E-06 8.21E-06 1.10E-05 2.67E-05

Largescale Sucker 1991 Dioxin/furans 1,2,3,7,8,9-HxCDD no no 1.78E-06 4.34E-06 5.81E-06 1.41E-05

Largescale Sucker 1991 Semi-volatile Bis(2-ethylhexyl)phthalate no no 1,56E-06 3.79E-06 5.07E-06 1.23E-05
Largescale Sucker 1991 Pesticide p;p'-DDD no no 1,252-06 3.03E-06 4.06E-06 9. 88E-06
Largescale Sucker 1991 Pesticide op'-DDE no no 1.172-06 2.85E-06 3.82E-06 9.30E-06
Largescale Sucker 1991 Dioxin/furans I,2,3,4,7,8-HxCDD no no 1.152-06 2.79E-06 3.73E-06 9.08E-06

Largescale Sucker 1991 Dioxin/furans 1,2,3,4,6,7,8-HpCDD no no 1.142-06 2,78E-06 3.72E-06 9.05E-06

Largescale Sucker 1991 Pesticide beta-BHC no no 1.. IE-06 2.70E-06 3.622-06 8.81E-06

Largescale Sucker 1991 Dioxin/furans 1,2,3,4,7,8-HxCDF no no 1.04E-06 2.54E-06 3.40E-06 8.27E-06
Largescale Sucker 1991 Dioxin/furans . 1,2,3,6,7,8-HxCDF no no no 2.42E-06 3.24E-06 7.89E-06
Largescale Sucker 1991. Dioxin/furans 1,2,3,7,8,9-HxCDF no no no, 2.23E-06 2.982-06 7.26E-06

Largescale Sucker 1991 Pesticide Lindane no no no 2.21E-06 2.962-06 7.19E-06
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Largescale Sucker 1991 Pesticide op'-DDD no no no 1_76E-06 2.36E-06 5.75E-06

Largescale Sucker 1991 Pesticide p,p'-DDT no no no 1.726-06 2.31E-06 5.610-06
Largescale Sucker 1991 Dioxin/furans 1,2,3,7,8-PeCDF no no no 1.45E-06 1.94E-06 4.73E-06
Largescale Sucker 1991 Dioxin/furans OCDD no no no no 1 .29E-06 3.14i4-06
Largescale Sucker 1991 Dioxin/furans 1,2,3,4,6,7,8-HpCDF no no no no 1.08E-06 2.630-06
Peamouth 1991 PCBs Aroclor 1260 5.57E-05 1.36E-04 4.63E-04 1.13E-03 1.511E-03 3.670-03
Peamouth 1991 Dioxintfurans 2,3,7,8-TCDF 2.37E-05 5.76E-05 1.97E-04 4.78E-04 6.41E-04 1.56E-03
eamouth 1991 Dioxin/furans 2,3,7,8-TCDD 1.58E-05 3.85E-05 1.310-04 3.20E-04 4.28E-04 1.04E-03

Peamouth - 1991 PCIs Aroclor 1242 1.11 E-05 2.70E-05 9.20E-05 2.24E-04 3.OOE-04 7.30E-04
Peamourli 1991 Pesticide Aldrin I.OOE-05 2.43E-05 8.310-05 2.02E-04 2.710-04 6.59E-04

Peamouth 1991 Pesticide Dieldrin 8.64E-06 2.10E-05 7.18E-05 1.750-04 2.340-04 5.69E-04
Peamouth 1991 Dioxin/furans 2,3,4,7,8-PeCDF 2.95E-06 7.17E-06 2.45E-05 5.96E-05 7.98E-05 1.94E-04
Peamouth 1991 Pesticide beta-BHC 2.59E-06 6.300-06 2.15E-05 5.23E-05 7.01E-05 1.710-04
Peamnouth 1991 Dioxin/furans 1,2,3,7,S-PeCDD 2.37E-06 5.770-06 1.97E-05 4.79E-05 6.42E-05 1.56E-04

eatnouth 1991 Pesticide p,p'-DDE 1.89E-06 4.600-06 I.57E-05 3.82E-05 5.110-05 1.24E-04
u, aeamouth 1991 Pesticide Lindane no 1.530-06 5.23E-06 1.27E-05 1.714-05 4.150-05

Peamouth 1991 Dioxin/furans 1,2,3,6,7,8-HxCDD no - no 2.860-06 6.96E-06 9.32E-06 2.270-05
eamouth 1991 Dioxin/furans 2,3,4,6,7,8S-HxCDF no no 1.93E-06 4.70E-06 6.30E-06 1.530-05

Peamouth 1991 Pesticide p,p'-DDD no no 1.78E-06 4.320-06 5.790-06 1.41E-05
Peamouth 1991 Semi-volatile Bis(2-ethylhexyl)phthalate no no 1.41E-06 3.43E-06 4.60E-06 1. 120-05
Peamouth 1991 Dioxin/furans 1.2,3,4,7,8-ExCDD no no t.38E1-06 3.36B-06 4.49E-06 1.09E-05
eamouth 1991 Pesticide o,p'-DDE no no 1E36E-06 3.32E-06 4.44E-06 1.O8E-05

Peamouth 1991 Dioxin/firans 1,2,3,7,8-PeCDF no no 1.220-06 2.96E-06 3.960-06 9.64E-06
Peamouth 1991 Dioxin/furans 1,2,3,4,7,8-HxCDF no no 1.IOE-06 2.68E-06 3.59E-06 8.73E-06
Peamouth 1991 Pesticide o,p'-DDD no no 1 .OOE-06 2.44E-06 3.270-06 7.97E-06
Peamouth 1991 Dioxin/furans 1,2,3,7,8,9-HxCDD no no no 2.21E-06 2.96E-06 7.190-06
Peamouth 1991 Dioxin/furans 1,2,3,6,7,8-HxCDF no no no 1.85E-06 2.48E-06 6.03E-06

eamouth 1991 Dioxin/furans 1,2,3,4,6,7,8-HpCDD no no no 1.340-06 1.79E-06 4.36E-06
Peamouth 1991 Dioxinlfurans OCDD no no no no 1.07E-06 2.61E-06
Peamouth 1991 Dioxin/furans 1,2,3,4,6,7,8-HpCDF no no no no no 1.08E-06
White Sturgeon 1991 PCI~s Aroclor 1254 1.950-05 4.74E-05 1.620-04 3.94E-04 5.28E-04 1.28E-03
White Sturgeon 1991 Dioxinlfurans 2,3,7,8-TCDF 6.190-06 1.51E-05 5.140-05 1.25E-04 1.68E-04 4.08E-04
White Sturgeon 1991 Dioxin/futrans 2,3,7,8-TCDD 3.37E-06 8.200-06 2.800-05 6.812E-05 9.120-05 2.220-04
White Sturgeon 1991 Metal Arsenic 2.44E-06 5.930-06 2.03E-05 4.93E-05 6.60E-05 1.61E-04
White Sturgeon 1991 Pesticide Dieldrin 1.660-06 4.03E-06 1.380-05 3.35E-05 4.48E-05 1.09E-04
White Sturgeon 1991 Dioxin/furans 2,3,4,7,8-PeCDF no 2.370-06 8.10E-06 1.97E-05 2.64E-05 6.42E-05
White Sturgeon 1991 Pesticide pp'-DDE no no 2.140-06 5.21E-06 6.971-06 1.70E-05

m. a a a a a a. 
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White Sturgeon 1991 Semi-volatile bis(2-Ethylhexyl)phthalate no no 1.60E-06 3.892-06 5.22E-06 1.27E-05
White Sturgeon 1991 Dioxin/furans 1,2,3,7,8-PeCDF no no no 2.23E-06 2.98E-06 7.26E-06
White Sturgeon 1991 Pesticide p,p'-DDT no no no 1.25E-06 1.67E-06 4.06E-06
White Sturgeon 1991 Pesticide o,p'-DDT no no no no 1.12E-06 2.72E-06
White Sturgeon 1991 Pesticide pp'-DDD no no no no no 2.11E-06
White Sturgeon 1991 Pesticide o,p'-DDE no no no no no 1.91E-06
White Sturgeon 1991 Dioxin/furans 1,2,3,4,6,7,8-HpCDD no no no no no -1.77E-06
White Sturgeon 1991 Pesticide o,p'-DDD no no no no no 1.33E-06
Carp 1991/93 Semi-volatile N-Nitroso-di-n-propylamine 9.79E-05 2.38E-04 8.14E-04 1.98E-03 2.65E-03 6.45E-03
Carp 1991/93 PCBs Aroclor 1254 2:91E-05 7.09E-05 2.42E-04 5.892-04 7.89E-04 1.92E-03
Carp 1991/93 PCBs Aroclor 1260 1.34E-05 3.26B-05 I.IIE-04 2.71E-04 3,63E-04 8.84E-04
Carp 1991/93 Dioxin/furans 2,3,7,8-TCDD 7.04E-06 1.712-05 5. 85E-05 1.42E-04 1.91E-04 4.64E-04
Carp 1991/93 Dioxin/furans 2,3,7,8-TCDF 3.77E-06 9.17E-06 3.13E-05 7.62E-05 1.02E-04 2.482-04
|Carp * 1991/93 Dioxin/furans 1,2,3,7,8-PeCDD 3.3 IE-06 8.05E-06 2.75E-05 6.69E-05 8.96E-05 2.18E-04
Carp 1991/93 Dioxin/furans 2,3,4,7,8-PeCDF 2.14E-06 5.21E-06 1.782-05 4.33E-05 5.180G-05 1.41-04

t Carp 1991193 PCBs Dieldrin 1.57E-06 3.81E-06 1.30E-05 3.16E-05 4.24E-05 I.03E-04
w Carp 1991/93 PCBs Alorin 1.481-06 3.60E-06 1.23E-05 2.992-05 4.01E-05 9,75E-05

Carp 1991/93 Dioxin/furans 1,2,3,6,7,8-HxCDD 1. 164-06 2.811-06 9.61E-06 2.34E-05 3.13E-05 7.62E-05
Carp .1991193 Dioxin/furans 2,3,4,6,7,8-HxCDF no 2.37E-06 8.08E-06 1.97E-05 2.63E-05 6.411-05
cCarp 1991193 PCBs pp'-DDE no 1.43E-06 4.1892-06 1. 192-05 1.604-05 3.88E-05
Carp 1991193 Dioxin/farans 1,2,3,7,8,9-HxCDF no 1.06E-06 3.62E-06 8.82E-06 1.18E-05 2.87E-05
Carp 1991/93 Dioxin/fulrans 1,2,3,4,7,8-HxCDD no no 3.40E-06 8.28E-06 1.1 IE-05 2.702-05
Carp 1991193 Dioxin/fuirans 1,2,3,7,8-PeCDF . no no 2.86E-06 6.96E-06 9.32E-06 2.27E-05
Carp 1991/93 Semi-volatile Bis(2-ethylhexyl)phthalate no ' no 2.71E-06 6.61E-06 8.85E-06 2.15E-05
Carp 41991/93 Dioxin/furans 1,2,3,4,6,7,8-HpCDD no no 2.29E-06 5.57E-06 7.46E-06 1.82E-05
Carp 1991/93 Semi-volatile 1,4-Dichlorobenzene no nto 1.73E-06 4.20E-06 5.63E-06 1.37E-05
Carp 1991/93 Dioxin/furans 1,2,3,7,8,9-HlxCDD no no 1.51E-06 3.69E-06 4.94E-06 1.20E-05
Carp 1991/93 Dioxin/fuirans 1,2,3,4,7,8-HxCDF no no 1.472-06 3.59E-06 4.80E-06 1.172-05
Carp 1991193 PCBs Mirex no no I.32E-06 3.21E-06 4.30E-06 1.052-05
Carp 1991/93 Dioxin/furans 1,2,3,6,7,8-HxCDF no no 1.27E-06 3.092-06 4.14E-06 1.0I3-05
Carp 1991/93 PCBs pp'-DDD no no no 1.77E-06 2.36E-06 5.752-06
Carp 1991/93 PCBs Lindane no no no 1.64E-06 2.20E-06 5.35E-06
Carp 1991/93 Dioxinlfurans OCDD no no no 1.40E-06 1.87E-06 4.56E-66
Carp 1991/93 PCBs o,p'-PDE no no no 1.29E-06 1.73E-06 4.212-06
Carp 1991/93 PCBs p,p'-DDT no no no 1.052-06 3.402-06 3.41E-06
Carp 1991/93 PCBs o,p'-DDT no no no no no 2.14E-06
Carp 1991/93 Dioxin/furans 1,2,3,4,6,7,8-HpCDF no no no no no 1.70E-06
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Carp 1991193 PCBs o,p'-DDD no no no no no 1.67E-06

Crayfish 1991/93 PCBs Aroclor 1260 7.39E-06 I.SQE-05 6.14E-05 1.49E-04 2.00B-04 4.87E-04

Crayfish 1991193 Dioxintfurans 2,3,7,8-TCDD 2.03E-06 4.94E-06 1.69E-05 4.10E-05 5.49E-05 1.34E-04

Crayfish 1991/93 Dioxin/furans 2,3,7,8-TCDF 2.00E-06 4.86E-06 1.66E-05 4.03E-05 5.40E-05 1.31E-04

Crayfish 1991/93 PCBs Dieldrin I.29E-06 3.13E-06 1.07E-05 2.60E-05 3.49E-05 8.48E-05

Crayfish 1991/93 Dioxin/furans 2,3,4,7,8-PeCDF 1.26E-06 3.07E-06 1.05E-05 2.55E-05 3.42E-05 8.33E-05

Crayfish 1991/93 Dioxin/furans 1,2,3,7,8-PeCDD no 2.17E-06 7.42E-06 1.81E-05 2.42E-05 5.88E-05

Crayfish 1991/93 Metal Arsenic no 1.84E-06 6.29E-06 1.53E-05 2.05E-05 4.99E-05

Crayfish 1991/93 Dioxin/furans 2,3,4,6,7,8-HxCDF no no 2.82E-06 6.85E-06 9.1 8E-06 2.23E-05

Crayfish 1991i93 PCBs Heptachlor no no 2.1 IE-06 5.13E-06 6.87B-06 1.67E-05

Crayfish 1991/93 Dioxinlfutrns 1,2,3,7,8,9-HxCDF no no 1.46E-06 3.56E-06 4.77E-06 I 16E-05

Crayfish 1991/93 Dioxin/fiurans 1,2,3,7,8,9-HxCDD no no 1.44B-06 3.50B-06 4.68E-06 1.14E-05

Crayfish 1991/93 Dioxin/furans 1,2,3,6,7,8-HxCDD no no 1.44E-06 3.49E-06 4.68E-06 1 .14E-05

Crayfish 1991/93 Semi-volatile Bis(2-ethylhexyl)phthalate no no 1.41E-06 3.42E-06 4.58E-06 1.1 IE-05

Craytish 1991/93 Dioxin/furans 1,2,3,4,7,8-HxCDF no no 1.21E-06 2.95E-06 3.95E-06 9.61E-06

Cj Crayfish 1991/93 Dioxin/firans 1,2,3,6,7,8-HxCDF no no 1.12E-06 2.73E-06 3.65E-06 8.88E-06

C rayfish 1991/93 Dioxin/torans 1,2,3,4,7,8-HxCDD no no 1.05E-06 2.55E-06 3.42E-06 8.31E-06

Crayfish 1991/93 PCBs beta-BHC no no no 2.21E-06 2.96E-06 7.19E-06

Crayfish 1991/93 PCBs p,p'-DDE no no no 1.95E-06 2.61E-06 6.35E-06

Crayfish 1991/93 Dioxintlfrans 1,2,3,7,8-PeCDF no no no 1.50E-06 2.01E-06 4.90E-06

Crayfish 1991/93 Dioxin/furans 1,2,3,4,6,7,8-HpCDD no no no no 1.31E-06 3.19E-06

Crayfish 1991/93 Dioxin/furans OCDD no no no no I .02E-06 2.49E-06

Crayfish 1991193 Dioxin/fuirans 1,2,3,4,6,7,8-HpCDF. no no no no no 2.22E-06

Crayfish 1991/93 PCBs p,p'-DDT no no no no no 1.72E-06

Crayfish 1991/93 PCBs o,p'-DDT no no no no no 1.71E-06

Crayfish 1991/93 PCBs p,p'-DDD no no no no no 1.58E-06

Crayfish 1991/93 Dioxin/furans 1,2,3,4,7,8,9-HpCDF no no no no -no 1.53E-06

Largescale Sucker 1991/93 PCBs Aroclor 1254 5.16E-05 1,26E-04 4.29E-04 1.04E-03 1.40E-03 3.40E-03

Largescale Sucker 1991/93 PCBs Aroclor 1260 1.02E-05 2.49E-05 8.50E-05 2.07E-04 2.772-04 6.74E-04

Largescale Sucker 1991/93 Dioxin/furans 2,3,7,8-TCDD 3.73E-06 9.07E-06 3.10E-05 7.54E-05 1.01E-04 2.46B-04

Largescale Sucker 1991/93 Dioxin/furans 2,3,7,8-TCDF 2.99E-06 7.217-06 2.48E-05 6.04E-05 8.09E-05 1.97E-04

Largescale Sucker 1991/93 PCBs Dieldrin 1.84E-06 4.48E-06 1.53E-05 3.72E-05 4.98B-05 1.21E-04

Largescale Sucker 1991/93 PCBs Aldrin 1.40E-06 3.41E-06 1. 16E-05 2.83E-05 3.79E-05 9.23E-05

Largescale Sucker 1991/93 Dioxin/furans 2,3,4,7,8-PeCDF 1.38E-06 3.37E-06 1.15E-05 2.80E-05 3.75E-05 9.12E-05

Largescale Sucker 1991/93 Dioxin/furans 1,2,3,7,8-PeCDD 1.35E-06 3.28E-06 1.12E-05 2.72E-05 3.65E-05 8.87E-05

Largescale Sucker 1991/93 PCBs p,p '-DDE no 1.87E-06 6,39E-06 1.56E-05 2.08E-05 5.072-05

|Largescale Sucker 1991/93 Dioxin/furans 1,2,3,7,8,9-HxCDF no 1.69E-06 5.782-06 1.41E-05 1.89E-05 4.59E-05

m m m a a a a a a a a a a a_ 
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Largescale Sucker 1991/93 Dioxin/furans 2,3,4,6,7,8-HxCDF no 1.58E-06 5.40E-06 1.31E-05 I.76E-05 4.28E-05
Largescale Sucker 1991/93 Metal Arsenic no 1.311-06 4.49E-06 1.09E-05 1 .46E-05 3.56E-05
Largescale Sucker 1991/93 PCBs alpha-BHC no 1.08E-06 3.70E-06 9.01E-06 1.21E-05 2.94E-05
Largescale Sucker 1991/93 Dioxin/furans 1,2,3,7,8-PeCDF no no 3.272-06 7.95E-06 1.06E-05 2.59E-05
Largescale Sucker 1991/93 Dioxintfurans 1,2,3,6,7,8-HxCDD no no 2.37E-06 5.77E-06 7.73E-06 I.88E-05
Largescale Sucker 1991/93 Dioxintfurans 1,2,3,4,6,7,8-HpCDD no no 2.292-06 5.57E-06 7.46E-06 I.82E-05
Largescale Sucker 1991193 Dioxin/furans 1,2,3,6,7,8-HxCDF no no 1.94E-06 4,72E-06 6.32E-06 1.54E-05
Largescale Sucker 1991/93 PCBs p,p'-DDD no no 1.56E-06 3.79E-06 5.08E-06 1.24E-05
Largescale Sucker 1991193 Dioxin/tfirans 1,2,3,7,8,9-HxCDD no no 1.511-06 3.68E-06 4,93E-06 1.20E-05
Largescale Sucker 1991/93 Dioxin/furans 1,2,3,4,7,8-HxCDD no no 1.42E-06 3.47E-06 4.64E-06 1.13E-05
Largescale Sucker 1991/93 Semi-volatile Bis(2-ethylhexyl)phthalate no no 1.22E-06 2.97E-06 3.972-06 9.67E-06
Largescale Sucker 1991/93 Dioxintfurans . 1,2,3,4,7,8-HxCDF no no 1.18E-06 2.86E-06 3.84E-06 9,33E-06
Largescale Sucker 1991/93 PCBs o,p'-DDE no no 1.17E-06 2.84E-06 3.81E-06 9.26E-06
Largescale Sucker 1991/93 PCBs p,p'-DDT no no 1.10E-06 2.66E-06 3.57E-06 8.69E-06
Largescale Sucker 1991/93 PCBs o,p'-DDD no no 1.06E-06 2.57E-06 3.44E-06 8.38E-06

tn.. Largescale Sucker 1991/93 PCBs beta-BHC no no no 2,24E-06 3.01E-06 7.32E-06
$ Largescale Sucker 1991/93 PCBs Lindane no no no 1.74E-06 2.34E-06 5.69E-06

Largescale Sucker 1991/93 Dioxintfurans 1,2,3,4,6,7,8-HpCDF no no no no 1.27E-06 3. I0E-06
Largescale Sucker 1991/93 Dioxintfurans OCDDJ no no no^ no 1.15E-06 2.80E-06
Common Carp 1993 PCBs Aroclor 1254 1.48E-05 3.6IE-05 1.232-04 3.00E-04 4.022-04 9.78E-04
Common Carp 1993 PCBs Aroclor 1260 8.23E-06 2.00E-05 6.84E-05 1.66E-04 2.23E-04 5.42E-04
Conumon Carp 1993 Dioxintfurans 2,3,7,8-TCDF 2.15E-06 5.22E-06 1.78E-05 4.34E-05 5.8 IE-05 1.41E-04
Common Carp 1993 Dioxintfurans 1,2,3,7,8,9-HxCDF - 1,37E-06 3.34E-06 1.14E-05 2.78E-05 3.72E-05 9.05E-05
Common Carp 1993 Pesticide pIp'-DDE 1.06E-06 2.57E-06 8.78E-06 2.14E-05 2.86E-05 6.97E-05
Common Carp 1993 Dioxin/furans 1,2,3,7,8-PeCDF no 2.16E-06 7.37E-06 1.79E-05 2.402-05 5.85E-05
Common Carp 1993 Dioxinlfurans 2,3,4,7,8-PeCDF no 1.22E-06 4.16E-06 1.01E-05 1.36E-05 3.30E-05
Common Carp 1993 Dioxin/furans 2,3,4,6,7,8-HxCDF no 1.18E-06 4.042-06 9.84E-06 1.32E-05 3.21E-05
Common Carp 1993 Dioxin/furans 1,2,3,6,7,8-HxCDD no no 3.33E-06 8.10E-06 1.08E-05 2.64E-05
Common Carp 1993 Dioxin/furans 1;2,3,4,7,8-HxCDD no no 2.62E-06 6.36E-06 8.52E-06 2.07E-05
Common Carp 1993 Pesticide p,p'-DDD no no 1.56E-06 3.80E-06 5.08E-06 1.24E-05
Common Carp 1993 Dioxintfurans 1,2,3,4,6,7,8-HpCDD no no 1.19E-06 2.89E-06 3.87E-06 9.43E-06
Common Carp 1993 Pesticide p,p'-DDT no no no no 1.33E-06 3.25E-06
Common Carp 1993 Dioxin/furans OCDD no no no no no 2.15E-06
Common Carp 1993 Radionuclide Plutonium 239/240 no no no no no 2.13E-06
Crayfish 1993 PCBs Aroclor 1260 7.44E,06 1.812-05 6.1 8E-05 1.50E-04 2.02E-04 4.90E-04
Crayfish 1993 Dioxintfurans 23,37,8-TCDD 1.53E-06 3.712-06 1.272-05 3.09E-05 4.13E-05 1.01E-04
Crayfish 1993 Dioxinlfurans 2,3,7,8-TCDF no 2.09E-06 7. 12E-06 1.73E-05 2.32E-05 5.65E-05



TABLE 5-3. CHEMICALS EXCEEDING EXCESS CANCER RISK OF 1 .OE-6 FOR VARIOUS CONSUMPTION RATES AND EXPOSURE DURATIONS (Page 7 of 9)

6.5 g/day over 6.5 glday over 54 glday over 54 g/day over 176 g/day 176 g/day
Common name Year Chemical Group Chemical J 30 years | 70 years 30 years 70 years over 30 years over 70 years|

Crayfish 1993 Metal Arsenic no no 1.08E-06 2.62E-06 3.51E-06 8.54E-06

Crayfish 1993 Pesticide pp'-DDE no no no I.75E-06 2.35E-06 5.72E-06
Crayfish 1993 Dioxin/flirans 1,2,3,4,6,7,8-HpCDF no no no no 1.33E-06 3.23E-46

Crayfish 1993 Dioxinifurans OCDD no no no no no 1.0 IE-Q6
Largescale Sucker 1993 PCBs Aroclor 1254 6,77E-05 1.65E-04 5.62E-04 1.37E-03 1.83E-03 4.46E-03
Largescale Sucker 1993 PCBs Aroclor 1260 I E15E-OS 2.8lE-05 9.59E-05 2.33E-04 3.13E-04 7.601E-04
Largescale Sucker 1993 Dioxin/furans 2,3,7,8-TCDD 2.27E-06 S.53E-06 1.89E-05 4.59E-05 6.15E-45 I.50E-04

Largescale Sucker 1993 Dioxin/fsrasis 2,3,7,8-TCDF 2.20E-06 536E-06 I.83E-05 4.45E-05 5.96E-OS 1.45E-04
Largescale Sucker 1993 Pesticide p,p'-DDE 1.261E-06 3.0611-06 1.05E-05 2.541E-05 3.41E-05 8.29E-05
Largescale Sucker 1993 Dioxinifurans 2,3,4,7,8-PeCDF 1.181E-06 2.871E-06 9.81E-06 2.39E-05 3.20E-05 7.78E-05
Largescale Sucker 1993 Dioxin/forans 1,2,3,7,8.9-HxCDF 1.14E-06 2.7611-06 9.44E-06 2.30E-05 3.08E-05 7.48E-05

rgescale Sucker 1993 Dioxinlfurans 1,2,3,7,8-PeCDD 1.06E-06 2.57E-06 8.77E-06 2.13E-OS 2.886E-05 6.951E-OS

Largescale Sucker 1993 Dioxin/furans 1,2,3,7,8-PeCDF no 1.54E-06 5.27E-06 1.28E-05 1.72E-O5 4.1 8E-O5
Largescale Sucker 1993 Dioxin/furans 2,3,4,6,7,8-HxCDF no 1.26E-06 4.29E-06 1.05E-05 I.40E-05 3.411E-05

Largescale Sucker 1993 Dioxin/Tfrans 1,2,3,6,7,8-HxCDF no no 2.65E-06 6.44E-06 8.621E-06 2.10E-05
Largescale Sucker 1993 Metal Arsenic no no 2.04E-06 4.96E1-06 6.65E-06 1.621E-05
Largescale Sucker 1993 Pesticide p~p'-DDD no no 1.89E-06 4.601E-06 6.16F-OS 1.501S-05
Largescale Sucker 1993 Dioxin/furanse 1,2,3,4,7,8-HxCDD no no 1.631E-06 3.98E-06 5-33E-06 1.30E4-05
Largescalo Sucker 1993 Dioxiss/furanss 1,2,3,6,7,8-HxCDD no no .62E-06 3.94E-06 5.28E-06 1 .28E-05
Largescale Sucker 1993 Pesticide p,p'-DDT no no I.SlIE-06 3.567E-06 4.911-06 1,20E-05
Largescale Sucker 1993 Semi-volatile Bis(2-edtylhexyl)phthalate no no no 2.04E-06 2.74E-06 6.66E-06
Largescale Sucker 1993 Radionuclide Plutonium 238 no no no i.84E-06 2.47B-06 6.0111-06
Largescale Sucker 1993 Dioxin/furans 1,2,3,4,6,7,8-HpCDD no no no 1. 1811-06 1.581E-06 3.84E-06
Largescale Sucker 1993 Dioxin/furass 1,2,3,4,6,7,8-HpCDF no no no 1.06E-06 I.42E-06 3,45E-06
Largescale Sucker 1993 Dioxin/furans OCDD no no no no 1.05E-06 2.55E-06
Largescale Sucker 1993 Radionuclide Cesium 137 no no no no no 2.01E-06

Carp 1995 PCBs Arochlor 1260 4.051-05 9.871E-05 3.37E-04 8.20E-04 1. IOE-03 2.67E-03
Carp 1995 PCBs Arochlor 1248 1.481-05 3.611G-05 1.23E-04 3.0011-04 4,02E-04 9.781E-04

Carp 1995 Dioxin/furans 2,3,4,6,7,8-HxCDF 3.88E-06 9.431E-06 3.22E-05 7.83E-OS 1.051E-04 2.55E-04
Carp 1995 Dioxinlflurans 2,3,7,8-TCDF 2.50E-06 6.07E-06 2.071E-05 5.051E-05 6.76E-05 1.564E-04
Carp 1995 PCBs pp'-DDE 1.70E-06 4.15E-06 1.421E-05 3.45E-05 4.62E-05 1.12E-04

Carp 1995 Dioxin/furans 1,2,3,7,8-PeCDF 1.32E-06 3.222-06 1. IOE-OS 2.67E-OS 3:58E-OS 8.71E4-05

Carp 1995 Dioxinlfurans 1,2,3,6,7,8-HxCDD 1.09E-06 2.66E-06 9.081E-06 2.211E-05 2.96B-0 7.20E-OS|
Carp 1995 Dioxin/furans 1,2,3,4,7,8-HxCDD no no 2.141E-06 5.21E-06 6.97E-06 1.70E-05
Carp 1995 Dioxintfurans 1,2,3,4,6,7,8-HpCDD no no 1.8511-06 4.51E-06 6.04E-06 1.47E-05

|Carp 1995 Metal Arsenic-hborg. no no no 1.35E-06 1.81E-06 4 .40E1-06



TABLE 5-3. CHEMiCALS EXCEEDING EXCESS CANCER RISK OF 1.0E-6 FOR VARIOUS CONSUMPTION RATES AND EXPOSURE DURATIONS (Page 8 of 9)

1
6.5 g/day over 6.5 g/day over 54 g/day over

1
54 g/day over 176 g/day 176 g/day

|Common name Year Chemical Group _Chemical I30 years 70 years 30 years J 70 years over 30 years over 70 years

Carp 1995 PCBs p,p'-DDD no no no 1.08E-06 1.45E-06 3.544E-06
Carp 1995 PCBs Hexachlorooenzene no no no 1.02E-06 1.3713-06 3.34E-06
Carp 1995 Dioxin/furans OCDD no no no no no 1.94E-06
Chinook Salmon 1995 PCBs Arochlor 1260 2.9313-06 7,13E-06 2.43E-05 5.92E-05 7.93E-05 1.93E-04
Chinook Salmon 1995 Dioxinlfurans 2,3,7,8-TCDD 1.35E-06 3.27E-06 I.1213-05 2.72E-05 3.64E-05 8.86E-05
Chinook Salmon 1995 Dioxintfurans 2,3,7,8-TCDF no 2.2513-06 7.6713-06 1.87E-05 2.50E-05 6.081E-05
Chinook Salmon 1995 Metal Arsenic-Inorg. no 2.09E-06 7.1213-06 1.73E-05 2.32E-05 5.65E-05
Chinook Salmon 1995 Dioxinlfurans 1,2,3,7,8-PeCDD - no 1.13E-06 3.84E-06 9.35B-06 1.251E-05 3.05E-05
Chinook Salmon 1995 Dioxinlfurans 2,3,4,7,8-PeCDF no no 3.29E-06 8.0013-06 1.0713-05 2.61E-05
Chinook Salmon 1995 Dioxinlfurans 1,2,3,4,7,8-HxCDD. no no no 1.OOE-06 1.34E-06 3.27E-06
Chinook Salmon 1995 Dioxinlfurans 1,2,3,6,7,8-HxCDD no no no 1.6213-06 2.171E-06 5.218E-06
Chinook Salmon 1995 Dioxin/fisrans 1,2,3,7,8,9-HxCDD no no no 1.2713-06 1.70E-06 4.1513-06
Chinook Salmon 1995 Dioxin/furans 1,2,3,7,8,9-HxCDF -no no no 1.08£-06 no 3.521E-06

Chinook Salmon 1995 PCBs p.p'-DDE no no no 2.24E-06 2.99E-06 7.2913-06
Chinook Salmon 1995 Dioxin/furans 1,2,3,6,7,8-HxCDF no no no - no no 1.8913-06
Chinook Salmon 1995 Dioxinlfurans 1,2,3,4,7,8-HxCDF no no no no no 2.33E-06

Chinook Salmon 1995 Dioxin/furans 1,2,3,7,8-PeCDF no no no no no 2.01E-06
IL Chinook Salmon 1995 PCBs p,p'-DDD no no no no no 2.2413-06

Chinook Salmon 1995 PIsCBs p,p'-DDT no no no no no 1.25E-06
Coho Salmon 1995 Dioxin/furans 2,3,7,8-TCDD 1.851E-06 4.50E-06 1.5413-05 3.74E-05 5.01E-05 1.2213-04
Coho Salmon 1995 PCBs Arochlor 1260 no 2.1813-06 7.45E-06 1.SIE-05 2.4313-05 5.911E-05
Coho Salmon 1995 Dioxin/fiurans 2,3,7,8-TCDF no no 3.22E-06 7.8313-06 1.0513-05 2.5513-05
Coho Salmon 1995 Dioxin/forans 2,3,4,7,8-PeCDF no no 1.78E-06 4.34E-06 5.813E-06 1.4113-05
Cohn Salmon 1995 Metal Arsenic-lnorg. no no 1.48E-06 3.601E-06 4.82E-06 1.17E-05
Coho Salmon 1995 Dioxinlfurans 1,2,3,6,7,8-HxCDF no no 1.0813-06 2.62E-06 3.5113-06 8.5513-06
Coho Salmon 1995 Dioxinllfurans l,2,3,6,7,8-HxCDD no no no 2.43E-06 3.2513-06 7.92E-06
Coho Salmon 1995 Dioxin/furans 1,2,3,7,8-PeCDF no no no 2.3513-06 3.15E-06 7.67E-06
Cohn Salmon 1995 PCBs p,p'-DDE no no no no 1.07E-06 2.59E-06
Coho Salmon 1995 Dioxin/furans 2,3,4,6,7,8-HxCDF no no no no 1.03E-06 2.51IE-06
Coho Salmon 1995 Dioxin/furans 1,2,3,7,8,9-HxCDD no no no no no 1.45E-06
Coho Salmon 1995 Dioxinlfuirans l,2,3,4,7,8-HxCDF no no no no no 2.071E-06
Largescale Sucker 1995 PCBs Aroclilor 1260 9.86E-06 2.40E-05 8.1913-05 1.9913-04 2.67E-04 6.49E-04
Largescale Sucker 1995 PCBs Arochlor 1248 1.89E-06 4.5913-06 1.57E-05 3.82E-05 5.1113-05 1.24E-04
Largescale Sucker '1995 Metal Arsenic-lorg. no 2.03E-06 6.93E-06 1.691E-05 2.26E-05 5.50E-05
Largescale Sucker 1995 Dioxin/furans 2,3,7,8-TCDF no 1.76E-06 5.99E-06 1.46E1-05 1.9513-05 4.75E-05
Largescale Sucker 1995 Dioxinlfurans 1,2,3,7,8,9-HxCDF no no 2.97E-06 7.2213-06 9.6713-06 2.35E-05
Largescale Sucker 1995 Dioxin/furans . 1,2,3,6,7,8-HxCDF _ no no 2.53E-06 6.15E-06 8.2313-06 2.00E-05



TABLE 5-3. CHEMICALS EXCEEDING EXCESS CANCER RISK OF 1.OE-6 FOR VARIOUS CONSUMPTION RATES AND EXPOSURE DURATIONS (Page 9 of 9)

6.5 g/day over 6.5 g/day over 54 g/day over 54 g/day over 176 g/day 176 glday
Common name Year Chemical Group | heical 30 years 70 years 30 years 70 years over 30 years over 70 years

Largescale Sucker 1995 PCBs p,p'-DDE no no 2.50E-06 6.08E-06 8. I5E-06 1.98E-05
Largescale Sucker 1995 Dioxin/furans 1,2,3,7,8-PeCDF no no 2.0E-06 5.07E-06 6.79E-06 l.65E-05
Largescale Sucker 1995 Dioxin/furans 2,3,4,6,7,8-HxCDF no no l.56E-06 3.79E-06 5.08E-06 1.24E-05
Largescale Sucker 1995 Semi-volatile bis(2-Ethylhexyl)phthalate no no 1.06E-06 2.59E-06 3.47E-06 8.43E-06
Largescale Sucker 1995 Dioxinlfurans 1,2,3,6,7,8-HxCDD no no no 2.3 IE-06 3.09E-06 7.52E-06
Largescale Sucker 1995 Dioxin/furans 1,2,3,4,7,8-HxCDD no no no 2.07E-06 2.77E-06 6.75E-06
Largescale Sucker 1995 PCBs p,p'-DDD no no no - 1.62E-06 2.17E-06 5.29E-06
Largescale Sucker 1995 Dioxin/furans 1,2,3,4,6,7,8-HpCDF no no no no no 2.26E-06
Largescale Sucker 1995 PCBs Hexachlorobenzene no no no no no 2.OIE-06
Largescale Sucker 1995 PCBs p.p'-DDT no no no no no 1,45E-06
Largescale Sucker 1995 Dioxin/furans 1,2,3,4,6,7,8-HpCDD no no no no no 1.28E-06

teelkead 1995 PCBs Arochlor 1260 1.49E-06 3.62E-06 1.24E-05 3.01E-05 4.03E-05 9.80E-05
teelhead 1995 Metal Arsenic-linorg. no 1.06E-06 3.6IE-06 8.78E-06 1.18E-05 2.86E-05
teelhead 199S Dioxin/fturans 2,3,7,8-TCDF no no 1.13E-06 2.74E-06 3.67E-06 8.93E-06
teelhead 1995 PCBs Hexachlorobenzene no no no 1.32E-06 1.76E-06 4.29E-06

Steelhead i995 PCBs p,p'-DOT no no no no 1. 1 IE-06 2.71E-06
Yi teellhead - 1995 Dioxin/Ifrans 1,2,3,7,8-PeCDF no no no no 1.08E-06 2.64E-06
o teelhead 1995 Dioxin/furans 1,2,3,4,7,8-HxCDD no no no no no 2.39E-06

teelhead 1995 PCBs p,p'-DDE no no no no no 1,93E-06
Steelhead 1995 PCBs p'p-DDD no no no no no 1.46E-06
White sturgeon 1995 PCBs Arochlor 1260 1.36E-05 3.31E-05 1.13E-04 2.75E-04 3.69E-04 8.97E-04
White sturgeon 1995 PCBs Arochlor 1248 3.44E-06 8.38E-06 2.86E-05 6.96E-05 9.32E-05 2.27E-04
White sturgeon 1995 Metal Arsenic-horg. 2.6 1E-06 6.35E-06 2.17E-05 5.28E-05 7.07E-05 1.72B-04
White sturgeon 1995 Dioxinlfurans 2,3,7,8-TCDF 1.54E-06 3.74E-06 1.28E-05 3.11E-05 4.17E-05 1.01E-04
White sturgeon 1995 PCBs p,p'-DDE no 1.32E-06 4,52B-06 l. I OE-05 1.47E-05 3.58E-05
White sturgeon 1995 Dioxin/furans 2,3,4,7,8-PeCDF no no 1.68E-06 4.10E-06 5.49E-06 1.34E-05
White sturgeon 1995 Dioxin/lurans 1,2,3,7,8,9-HxCDF no no 1.46E-06 3.54E-06 4.75£-06 1.16E-05
White sturgeon 1995 Dioxin/furans 1,2,3,7,8-PeCDF no no no 1.32E-06 1.77E-046 4.30E-06
White sturgeon 1995 Dioxin/furans 2,3,4,6,7,8-HxCDF no no no 1.17E-06 1.57E-06 3.82E-06
White sturgeon 1995 PCBs pp'-DDD no no no 1.15E-06 1.54E-06 3.76E-06
White sturgeon 1995 PCBs Hexachlorobenzene no no no no no 1.52E-06
White sturgeon 1995 Dioxin/furans 1,2,3,4,6,7,8-HpCDF no no no I no no 1.105-06

no - Excess cancer risk does not exceed 1.0E-6 for this exposure scenario

m. l- a 



TABLE 5-4. CHEMICALS EXCEEDING HAZARD QUOTIENT OF ONE FOR VARIOUS CONSUMPTION RATES .
6,5 da. over 30 54 g/day over 30 176 glday over 30

Common name Year Chemical Group Chemical years [ years years

Carp 1991 PCBs Aroclor 1254 no 4.24 13.83
Carp 1991 Metal Mercury no 1.69 5.50
Carp 1991 PCBs Aroclor 1260 no no 1.78
Crayfish - 1991 none none .

Largescale Sucker 1991 PCBs Aroclor 1254 no 4.90 15.97
Largescale Sucker 1991 Metal Mercury no no 2.03
Largescale Sucker 1991 PCBs Aroclor 1260 no no 1.11
Peamouth 1991 PCBs Aroclor 1260 no 2.09 6.81
Peamouth 1991 Metal Mercury no no 3.05
Peamouth - 1991 PCBs Aroclor 1242 no no 1.35

eamnouth 1991 Pesticide Aldrin no no 1.29
White Sturgeon 1991 PCBs Aroclor 1254 no 2.56 8.34
White Sturgeon 1991 Metal Mercury no 1.31 428
Carp 19931 PCBs Aroclor 1254 no 1.95 6.35
Carp 1993 Metal Mercury no no 1.83
Carp 1993 PCBs Aroclor 1260 no no 1.01
Crayfish 1993 Metal Mercury no no 1.09
Crayfish 1993 Metal Barium, no no 1.08
Largescale Sucker 1993 PCBs Aroclor 1254 1.07 8.88 28.95
Largescale Sucker 1993 Metal Mercury no 1.30 4.22
Largescale Sucker 1993 PCBs Aroclor 1260 no no 1.41
Carp 1991/93 PCBs Aroclor 1254 no 3.83 12.47
Carp 1991/93 PCBs Aroclor 1260 no no 1.64
Carp 1991/93 Metal Mercury no 1.46 4,77
Crayfish 1991/93 Metal Antimony no 1.15 3.76
Largescale Sucker 1991/93 PCBs Aroclor 1254 no 6.77 22.07
Largescale Sucker 1991/93 PCBs Aroclor 1260 no no 1.25
Largescale Sucker 1991/93 Metal Mercury no no 3.06
Carp 1995 PCBs Aroclor 1260 no 1.52 4.96
Carp 1995 Metal Mercury no 1.12 3.65
Carp 1995 PCBs Aroclor 1248 no no 1:81I.oSm' 9mt Mercur no. -12 _ ,,
Chinook Salmon 1995 Metal Mercury no no 2.51
Coho Salmon 1995Metal Mercury no _ no 1.11
Largescale Sucker'. 1995 Metal Mercury no 1.18 3.85
Largescale Sucker 1995 PCBs Aroclor 1260 no no 1.20
Steelhead 1995 Metal Mercury no no 1.60
White Sturgeon 1995 PCBs Aroclorj1260 no no 1.67
White Sturgeon 1995 Metal Mercury no no 1.59

no = Hazard quotient does not exceed one for this exposure scenario
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level (Table 5-3). The chemicals with the five highest risk values, in decreasing order, were 2,3,7,8-

TCDF (3.42E-6 at lowest exposure and 2.25E-4 at highest exposure); 2,3,7,8-TCDD; 2,3,4,7,8-PeCDF;

dieldrin; and 2,3,4,6,7,8-HxCDF.

For the 1993 data, 2 COPCs were identified at the lowest exposure level and 7 COPCs were identified

at the highest exposure level (Table 5-3). The chemicals with the five highest risk values, in decreasing

order, were Aroclor 1260 (7.44E-6 at lowest exposure and 4.90E-4 at highest exposure); 2,3,7,8-TCDD;

2,3,7,8-TCDF; arsenic; and pp'-DDE.

Although fewer COPCs were identified in 1993, the highest individual risk value in 1993 (Aroclor 1260)

was more than double the highest value in 1991 (2,3,7,8-TCDF).

Largescale sucker. Largescale sucker were analyzed in all three years. For the 1991 data, 8

carcinogenic COPCs were identified at the lowest exposure level and 27 COPCs were identified at the

highest exposure level (Table 5-3). The chemicals with the five highest risk values, in decreasing order,

were Aroclor 1254 (3.73E-5 at lowest exposure and 2.46E-3 at highest exposure); Aroclor 1260; 2,3,7,8-

TCDD; 2,3,7,8-TCDF; and 1,2,3,7,8-PeCDD.

For the 1993 data, 8 COPCs were identified at the lowest exposure level and 22 COPCs were identified

at the highest exposure level (Table 5-3). The chemicals with the five highest risk values, in decreasing

order, were Aroclor 1254 (6.77E-5 at lowest exposure and 4.46E-3 at highest exposure); Aroclor 1260;

2,3,7,8-TCDD; 2,3,7,8-TCDF; and p,p'-DDE.

For the 1995 data, 2 COPCs were identified at the lowest exposure level, while 17 COPCs were

identified at the highest exposure level (Table 5-3), The chemicals with the five highest risk values, in

decreasing order, were Aroclor 1260 (9.86E-6 at lowest exposure and 6.49E-4 at highest exposure);

Aroclor 1248; arsenic; 2,3,7,8-TCDF; and 1,2,3,7,8,9-HxCDF.

The highest risk values for the whole-body samples analyzed in 1991 and 1993 are approximately an

order of magnitude higher than the highest risk value for the 1995 filet samples.
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Peamouth. Peamouth were analyzed only in 1991. Ten carcinogenic COPCs were identified at

the lowest exposure level and 25 COPCs were identified at the highest exposure level (Table 5-3). The

chemicals with the five highest risk values, in decreasing order, were Aroclor 1260 (5.57E-5 at lowest

exposure and 3.67E-3 at highest exposure); 2,3,7,8-TCUF; 2,3,7,8-TCDD; Aroclor 1242; and aldrin.

White sturgeon. Sturgeon filets were analyzed in 1991 and 1995. The potential cancer risk was

calculated separately for each of the two datasets because the fish collected in 1991 were much larger (and

presumably older) than the fish collected in 1995 (see Appendix A). For 1991 data, 5 carcinogenic

COPCs were identified at the lowest exposure level and 15 COPCs were identified at the highest exposure

level (Table 5-3). The chemicals with the five highest risk values, in decreasing order, were Aroclor

1254 (1.95E-5 at lowest exposure and 1.28E-3 at highest exposure); 2,3,7,8-TCDF; 2,3,7,8-TCDD;

arsenic; and dieldrin.

For the 1995 data, 4 COPCs were identified at the lowest exposure level and 12 COPCs were identified

at the highest exposure level (Table 5-3). The chemicals with the five highest risk values, in decreasing

order, were Aroclor 1260 (1.36E-5 at lowest exposure and 8.97E-4 at highest exposure); Aroclor 1248;

arsenic; 2,3,7,8-TCDF; and p,p'-DDE.

The chemicals with the highest risk values were similar between the two years, but the highest risk value

in 1995 (Aroclor 1260) was approximately 50 percent higher than the highest risk value in 1991 (Aroclor

1254).

Chinook salmon. Chinook samples were analyzed only in 1995. Two carcinogenic COPCs were

identified at the lowest exposure level and 16 COPCs were identified at the highest exposure level (Table

5-3). The chemicals with the five highest risk values, in decreasing order, were Aroclor 1260 (2.93E-6

at lowest exposure and 1.93E-4 at highest exposure); 2,3,7,8-TCDD; 2,3,7,8-TCDF; arsenic; and

1,2,3,7,8-PeCDD.

Coho salmon. Coho were analyzed only in 1995. One carcinogenic COPC was identified at the

lowest exposure level and 12 COPCs were identified at the highest exposure level (Table 5-3).

The chemicals with the five highest risk values, in decreasing order, were 2,3,7,8-TCDD (1.85E-6 at
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lowest exposure and 1.22E-4 at highest exposure); Aroclor 1260; 2,3,7,8-TCDF; 2,3,4,7,8-PeCDF; and

arsenic.

Steethead. Steelhead were analyzed only in 1995. One carcinogenic COPC was identified at

the lowest exposure level and 9 COPCs were identified at the highest exposure level (Table 5-3). The

chemicals with the five highest risk values, in decreasing order, were Aroclor 1260 (1.49E-6 at lowest

exposure and 9.80E-5 at highest exposure); arsenic; 2,3,7,8-TCDF; hexachlorobenzene; and p,p'-DDT.

Of the highest risk values for the three salmonid species analyzed in 1995, all were within a factor of two

of each other.

5.3.2.2 Noncareinogenic Hazard Quotients. The hazard quotients (HQs) for each of the species evalu-

ated is presented in separate sections below. At the lowest exposure level (6.5 g/day over 30 years), only

a single chemical (Aroclor 1254 for largescale sucker in 1993) had an HQ exceeding one (Table 5-4).

Carp. Three chemicals exceeded an HQ of one at the highest exposure level (176 g/day) in each

of the three years (Table 5-4), including Aroclor 1260 (all three years), Aroclor 1254 (1991 and 1993),

Aroclor 1248 (1995), and mercury (all three years). The highest HQ values for each year were 13.83

(Aroclor 1254 in 1991), 6.35 (Aroclor 1254 in 1993), and 4.96 (Aroclor 1260 in 195).

None of the chemicals not included in one of the three HI presented in Section 5.3.1.2 had HQs greater

than one. The highest HQs for the "not included" chemicals were for zinc in 1991 (0.86), zinc in 1993

(0.51), and nickel in 1991 (0.36).

Crayfish. Only mercury (1.09) and barium (1.08) in 1993 had HQs exceeding one at the highest

exposure level (Table 5-4). Barium was not included in any of the HI presented in Section 5.3.1.2, nor

were other metals detected in crayfish, including silver (0.36 in 1991) and zinc (0.31 in 1993 and 0.22

in 1991).

Largescone suker. The chemicals with HQs greater than one at the highest exposure level for

largescale sucker are identical to carp for all years, with the exception of 1995, where the HQ for Aroclor
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1248 in largescale sucker did not exceed one (Table 54). The HQs for 1991 and 1995 were similar

between the two species, but the highest HQ for 1993 (Aroclor 1254 in both species) was more than

4 times higher for largescale sucker than carp.

None of the chemicals not included in one of the three HI presented in Section 5.3.1.2, had HQs greater

than one. The highest HQs were for zinc in 1991 (0.25), zinc in 1993 (0.15), and barium in 1991 (0.10).

Peamouth. Two PCBs (Aroclors 1260 and 1242), mercury, and aldrin had HQs higher than one

at the highest exposure level for peamouth analyzed in 1991 (Table 54). The highest HQ was for

Aroclor 1260 (6.8 1). The HQs for zinc, nickel, and barium, which were not included in the HI presented

in Section 5.3.1.2, were between 0.10 and 0.33.

hite sturgeon. At the highest exposure level, both mercury and Aroclor 1254 had HQs greater

than one for sturgeon analyzed in 1991 (Table 54). For the 1995 data, the chemicals with HQs

exceeding one were, in decreasing order, Aroclor 1260 and mercury. The highest HQs for both years

were similar. HQs for chemicals which were not included in the HI presented in Section 5.3.1.2 did not

-exceed 0.10.

Salmonids. For all three salmonid species analyzed in 1995 (chinook, coho, and steelhead), HQs

at the highest exposure level exceeded one for mercur' only (Table 54). HQs for chemicals which were

not included in the HI presented in Section 5.3. 1.2 did not exceed 0. 10 for any of the three salmonid

species.

5.3.3 Percent Contribution to Total Risk and Hazard Indices by Each Class of Chemicals

The total excess cancer risk and noncarcinogenic hazard indices presented in Section 5.3.1 provide an

overall indication of the potential for adverse health effects from the consumption of lower Columbia

River fish. This type of summary information does not allow the 'risk manager to determine the cause

of the potential risk. Only by distributing the total risk or HI to particular individual chemicals or groups

of chemicals is it possible to evaluate the means by which potential risks or hazards may be reduced.

The percent contribution to total cancer risk or hazard indices from each class of chemicals is evaluated

below in-separate sections for carcinogenic and nonearcinogenic effects.
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5.3.3.1 Carcinogenic Risk. The potential excess cancer risk from the consumption of fish can be

attributed to a relatively small number of toxic chemicals. Table 5-5 presents for each chemical group

the percent contribution to the total cancer risk calculated for each species. Within each group, the

chemicals responsible for most of the risk from each group are given. As indicated at the top of each

page of Table 5-5, the total cancer risk values for each species are quite variable. The percent contri-

bution values given in this table should be interpreted in conjunction with the absolute risk values which

they represent. For example, 10 percent of a very high risk is more cause for concern than 90 percent

of a very low risk value. Also, the percent contribution from chemical groups may. not be directly

comparable between species because each percentage is based only on detected chemicals. Zero percent

contribution from a given chemical group or individual chemical usually indicates that the chemical(s)

were not detected for that species.

With the above qualifications, some general observations about Table 5-5 can be made. The chemicals

contributing the most to excess cancer risk are dioxins/furans, PCBs, arsenic, and to a lesser extent,

organochlorine pesticides. The percent contribution of PCBs (usually from Aroclors 1248, 1254, or

1260) was at least 20 percent of the total excess cancer risk (range 22.1 to 86.8 percent), with one

exception. No PCBs were detected in crayfish in 1991; therefore, the percent contribution was zero.

Dioxins/furans contributed at least 9 percent of the total risk for every species (range 9.2 to 83.9 per-

cent). The majority of the risk from dioxins/furans was due to the two tetra congeners (2,3,7,8-TCDD

and 2,3,7,8-TCDF), although other congeners contributed significantly for certain species. Inorganic

arsenic represented at least 10 percent of the total risk in some cases (sturgeon in 1995; chinook and

steelhead in 1995). Organochlorine pesticides contributed less than 10 percent to the overall risk except 1
for crayfish and peamouth in 1991 (14.4 and 17.7 percent, respectively).

Semi-volatile organic compounds, and in 1993 radionuclides and butyltins (not shown in Table 5-5),

generally did not contribute significantly to the overall risk. One notable exception was the percent

contribution of semi-volatiles for carp analyzed in 1991. The semi-volatile group contributed 56.5 of the

total risk for this year, due primarily to a single high detected value of N-nitroso-di-n-propylaniine.

5.3.3.2 Noncarcinogenic HazardIndices. As with carcinogenic risk, the potential for noncarcinogenic;

health effects from the consumption of fish can be attributed to a relatively small number of toxic

chemicals. Table 5-6 presents for each chemical group the percent contribution to three of the endpoint-
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TABLE 5-5. PERC ENT CONTRIBUTION OF CONTAMINANT GROUPS
AND INDIVIDUAL CHEMICALS TO EXCESS CANCER RISK (Page 1 of 3)

1991 Data
Carp Crayfish LS Sucker Peamouth Sturgeon

Total Cancer Risk a 1.74E-04 1.17E-05 6.55E-05 1.37E-04 3.49E-05I Semi-voladles 56.5 1.7 0.3 0.1 0.6
N-Nitroso-di-n-propylaniine 56.2 0 0 0 0
Bis(2-ethylhexyl)phthalate 0.2 1.6 0.3 0.1 0.6
others 0.1 0.1 0 0 0

PCBs 26.9 0 70.8 48.6 55.9
Aroclor 1254 18.5 0 57.0 0 55.9
Aroclor 1260 8.4 0 13.8 40.7 0
Aroclor 1242 0 0 0 8.1 0
others 0 0 0 0 0

Doxin/furans 14.2 83.9 23.4 33.6 30.5
2,3,7,8-TCDD 5.2 22.8 8.7 11.5 9.7
2,3,7,8-TCDF 2.5 29.3 6.2 17.2 17.7
1,2,3,7,8-PeCDD 2.4 4.5 2.6 1.7 0
2,3,4,7,8-PeCDF 1.6 15.3 2.5 2.1 2.8
2,3,4,6,7,8-HxCDF 0.7 4.6 1.3 0.2 0
others 1.8 7.4 2.1 0.9 0.3

Pesticides 2.4 14.4 5.5 17.7 6.0
Aldrin 0.9 0 2.0 7.3 0
Dieldrin 0.9 9.3 1.6 6.3 4.7

I Heptachlor 0 2.5 0 0 0
others 0.6 2.6 1.9 4.1 1.3

Meads 0 0 0 0 7.0
Arsenic 0 0 0 0 7.0
others 0 0 0 0 0

I5
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TABLE 5-5. PERCENT CONTRIBUTION OF CONTAMINANT GROUPS __

AND INDIVIDUAL CHEMICALS TO EXCESS CANCER RISK (Page 2 of 3)

1993 Data 1991/93 Data Combined 3
Carp Crayfish ES Sucker Carp Crayfish LS Sucker 5

Total Cancer Riska 3.07E-05 1.01E-05 9.12E-05 1.66E-04 1.78E-05 8.03E-05

Semi-volailes 0 0 0.1 59.5 0.9 0.2

N-Nitroso-di-n-propylamine 0 0 0 59.1 0 0

Bis(2-ethylhexyl)phthalate 0 0 0.1 0.2 0.9 0.2 3
others 0 0 0 0.2 0 0o

PCBs 75.2 73.6 86.8 25.7 41.5 76.7 |

Aroclor 1254 48.4 0 74.2 17.6 0 64.1

Aroclor 1260 26.8 73.6 12.6 8.1 41.5 12.6
others 0 0 0 0 0 0

Dloxin/furans 20.5 24.2 10.8 12.4 43.1 15.7

2,3,7,8-TCDD 0 15.1 2.5 4.2 11.4 4.6

2,3,7,8-TCDF 7.0 8.5 2.4 2.3 11.2 3.7

1,2,3,7,8,9-HxCDF 4.5 0 1.2 0.3 1.0 0.8 I
1,2,3,7,8-PeCDD .0 0 1.2 2.0 5.0 1.7

1,2,3,7,8-PeCDF 2.9 0 0.7 0.2 0.4 0.5

2,3,4,7,8-PeCDF 1.6 0 1.3 1.3 7.1 1.7

2,3,4,6,7,8-HxCDF 1.6 0 0.6 0.6 1.9 0.9

others 2.9 0.6 0.9 1.5 5.1 1.8 I
Pesticides 4.2 0.9 1.8 2.4 10.3 6.5

p,p-tDDE 3.4 0.9 1.4 0.4 0.5 1.0

Aldrin 0 0 0 0.9 0 1.7 .

Dieldrin 0 0 0 0.9 7.2 2.3

Heptachlor 0 0 0 0 1.4 0

others 0.8 0 0.4 0.2 1.2 1.5

Metals 0 1.3 0.3 0 4.2 0.7

Arsenic. 0 1.3 0.3 0 4.2 0.7

others 0 0 0 0 0 0

I
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TABLE 5-5. PERCENT CONTRIBUTION OF CONTAMINANT GROUPS
AND INDIVIDUAL CHEMICALS TO EXCESS CANCER RISK (Page 3 of 3)

1995 Data
Carp LS Sucker Sturgeon Chinook Coho Steelhead

Total Cancer Riska 6.66E-05 1.52E-05 2.24E-05 7.44E-06 4.07E-06 2.30E-06

Semi-volaigles O 0.8 0 0 0 0 
Bis(2-ediylhexyl)phthalate 0 0.8 0 0 0 0
others 0 0 0 0 0 0

PCBs 83.2. 77.1 76.1 39.3 22.1 64.8
Aroclor 1260 60.9 .64.7 60.8 39.3 22.1 64.8

Aroclor 1248 22.3 12.4 15.3 0 0 0

others 0 0 0 0 0 0

.loxin/furans 14.0 13.8 9.2 42.3 71.9 9.5
2,3,7,8-TCDD 0 0 0 27.6 53.4 0
2,3,7,8-TCDF 3.7 4.7 6.9 6 6.1 5.9
1,2,3,6,7,8-HxCDD 1.6 0.7 0 0 4.0 0

L,2,3,6,7,8-HxCDF 0 2 0 0.0 3.3 0
1,2,3,7,8-PeCDF 2.0 0 0.3 0 3.5 1.7
2,3,4,7,8-PeCDF 0.0 1.6 0.9 8.4 0 0
2,3,4,6,7,8-HxCDF 5.8 1.2 0.3 0 0 0
others 0.9 3.6 0.8 0.3 1.6 1.9

Pesticides 2.7 2.8 3 2.2 1.4 6.9
p,p'-DDE 2.5 2 2.4 1.4 0.9 1.3

p,p'-DDT 0 0.1 0.1 0.3 0.3 1.8
p,p'-DDD 0.1 0.5 0.3 0.5 0.2 1.0
Hexachlorobenzene 0.1 0.2 0 0 0 2.8

others 0 0 0.2 0 0 0
Metals 0.1 5.5 11.6 12.5 4.4 18.9

Arsenic 0.1 5.5 11.6 12.5 4.4 18.93 ,,,,, others 0 0 0 0 0 0

a Cancer risk for consumption rate of 6.5 g/day over a 30-year exposure duration (see Table 5-1)

II
I
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TABLE 5-6. PERCENT CONTRIBUTION OF CONTAMINANT GROUPS
AND INDIVIDUAL CHEMICALS TO ENDPOINT-SPECIFIC HAZARD INDICES (Page 1 of 3) .

_ _ lS~~~~~~~~~~~~~~~~991 Data [ _ Carp Crayfish LS Sucker Peamouth Sturgeon

CNS Hazard Index a 0.24 0.04 0.09 0.20 0.18
Metals 86.3 87.4 82.6 56.1 94.2

Mercury 86.3 87.4 82.6 56;1 87.9
Arsenic 0 0 0 0 6.3

Pesticides 9.0 12.6 17.4 43.9 5.8
Aldrin 3.3 0 6.7 23.8 0
p,p'-DDE 3.0 4.2 0 13.5 2.1
p,p'-DDD 0.6 1.4 3.4 2.2 0.4 I
Methyl parathion 0 5.3 0 0 1.0
others 2.1 1.7 7.1 4.4 2.3

Semi-volatiles 4.7 0 0 0 0
2,4-Dinitrotoluene 3.0 0 0 0 0
1,2,4-Trichlorobenzene 1.7 0 0 0 0

Developmental Hazard Index 0.63. 0.01 0.65 0.42 0.32 .3
PCBs 91.3 0 96.7 72.6 96.3

Aroclor 1254 80.9 0 90.4 0 96.3
Aroclor 1260 10.4 0 6.3 60.6 0 I
Aroclor 1242 0 0 0 12.0 0

metals 2.1 50.8 0.6 0.9 0.4
Cadmium 2.1 50.8 0.6 0.9 0.4

Pesticides 3.9 49.2 2.7 26.5 3.3
Aldrin 1.2 0 0.9 11.5 0
pp'-DDE 1.1 11.2 0 6.5 1.2 I
Dieldrin 0.8 24.9 0.5 6.3 1.6
p,p'-DDD 0.2 3.8 0.5 1.0 0
others 0.6 9.3 0.8 1.2 0.5 5

Semi-vokadles 2.7 0 0 0 0
2-Chlorophenol 1.5 0 0 0 0
2,4-Dinitrotoluene 1.2 0 0 0 O il

Immunological Hazard Index J 0.58 0.003 0.63 0.33 0.31
PCBs 99.2 0 99.4 92.0 98.4

Aroclor 1254 87.9 0 93 0 98A4
Aroclor 1260 11.3 0 6.4 76.7 0
Aroclor 1242 0 0 0 15.3 0

esticides 0.8 100 0.6 8.0 1.6
Dieldrin 0.8 100 0.6 8.0 1.6

I

I
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TABLE 5-6. PERCENT CONTRIBUTION OF CONTAMINANT GROUPSAND INDIVIDUAL CHEMICALS TO ENDPOINT-SPECIFIC HAZARD INDICES (Page 2 of 3)
1993 Data 1991/93 Data Combined

Carp Crayfish LS Sucker Carp Crayfish LS Sucker

CNS Hazard Index4 0C09 0.04 0.18 0.10 0.03 0.07

Metals 77.7 95.1 86.2 62.3 62.9 59.2
Mercury 76.6 92.7 85.2 58.2 42.5 52.3
Arsenic 0 1.4 0.6 0 12.6 3.5
Selenium 1.1 .1.1 0.4 4.1 7.8 3.4

Pesticides 22.3 ; 2.9 13.8 22.0 i32.0 '40.8
Aldrin 0 0 0 7.0 0 9.3
p,p'-DDE 17.2 2.9 9.8 8.4 5.0 15.3.
p,p'-DDD 4.3 0 2.5 1.8 1.8 5.3
p,p'-DDT 0.8 0 1.4 0.7 1.4 2.6
Methyl parathion 0 0 0 0 22.6 0
others 0 0 0.1 . 4.1 1.2 8.3

Semi-vohutiles 0 2.0 0 15.7 5.1 0
4-Methylphenol 0 2.0 0 0 5.1 0
1,2,4-Trichlorobenzene 0 0 0 3.5 0 0
2,4-Dinitrotoluerd In 0 0 0 12.2 0 0

Developmental Hazard Index a 0.30 0.04 1.15 0.58 0.05 0.90
PCBs 91.9 87.4 97.4 89.5 69.9 95.6

Aroclor 1254 79.3 0 92.9 79.1 0 90.5
Aroclor 1260 12.6 87.4 4.5 10.4 69.9 5.1

Metals . 1.5 9.3 0.4 2.6 15.2 0.7
Cadmium 1.1 8.1 . 0.3 1.9 10.7 0.4
Selenium 0.4 1.2 0.1 0.7 4.5 0.3

Pesticides 6.6 3.2 2.2 4.4 14.9 3.7
Aldrin 0 0 0 1.2 0 0.7
pip'-DDE 5.1 3.2 1.6 1.5 2.9 1.2
Dieldrin 0 0 0 0.8 8.2 0.6
p,p'-DDD 1.3 0 0.4 0.3 1.0 0.4
others 0.2 0 0.2 0.6 2.8 0.8

Semi-volatles 0 0 0 3.5 0 0
2-Chlorophenol 0 0 0 1.4 0 0
2,4-Dinitrotoluene 0 0 0 2.1 0 0

Immunological Hazard Index, 0.27 0.03 1.12 0.53 0.04 0.87
. CBs 100 100 100 99.1 89.5 . 99.3

Aroclor 124 86.3 0 95.4 87.6 0 94.0
Aroclor 1260 13.7 100 4.6 11.5 89.5 5.3

Pesticides 0 '0 0 0.9 10.5 0.7

Dieldrin 0 0. 0 0.9 10.5 0.7

I
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I
TABLE 5-6. PERCENT CONTRIBUTION OF CONTAMINANT GROUPS

AND INDIVIDUAL CHEMICALS TO ENDPOINT-SPECIFIC HAZARD INDICES (Page 3 of 3)

I________________________ I CarplLS Sucker 1995 Data H
______ ._ _._ _.__ ._ Carp LS Sucker Sturgeon Chinook Coho Steelhead

CNS Hazard Index' J 0.17 0.16 0.09 0.10 0.05 0.07
Metals 85.0 95.9 89.2 97.6 97.9 97.8 1

Mercury 79.0 91.4 67.0 88.8 89.3 83.6
Selenium 5.8 2.0 8.4 5.0 6.8 11,4
Arsenic 0.2 3 13.8 3.8 1.8 2.8

Pesticides 15.0 4.1 10.8 2.4 201 2.2
p,p'-DDE 14.3 2.8 8.9 1.5 1.2 0.6
p,p'-DDD 0.6 1.1 1.3 0.7 0.4 0.6
others 0.1 0.2 0.6 0.2 0.5 1.0

Developmental Hazard Index 1 0.29 0.06 0.09 0.02 0.01 0.02 |
PCBs 87.6 84.6 82.2 63.0 48.5 41.6

Aroclor 1260 64.2 71.0 65.6 63.0 48.5 41.6
Aroclor 1248 23.4 13.6 16.6 0 0 0

Metals 3.5 5.4 7.9 24.8 40.7 49.4 I
Selenium 3.5 5.0 7.9 24.8 37.4 49.4

Cadmium 0 0.4 0 0 3.3 0.
Pesticides 8.9 10.0 9.9 12.2 10.8 9.0

p,p'-DDE 8.5 6.9 8.3 7.6 6.8 2.5
pp'-DDT 0 0.5 0.2 1.3 1.8 3.7
p,p'-DDD 0.4 2,6 1.2 3.3 2.2 2.8 I
others 0 0 0.2 0 0 0

Immunological Hazard Index 0.25 0.05 0.08 0.013 0.004 0.007 1
PC& 100 100 100 100 100 100

Aroclor 1260 73.2 83.9 79.8 100 100 100
Aroclor 1248 26.8 16.1 20.2 0 0 0

I Hazard index for consumption rate of 6.5 g/day over a 30-year exposure duration (see Table 5-2)

I
I

I

I
I
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specific HI (developmental, CNS, and immunological) calculated for each species. Within the percent

contribution of each chemical group are the percent contribution (to the total) from individual chemicals

within that group.

For the CNS HI, the large majority of the value is attributable to metals, primarily mercury. For all

species except peamouth in 1991, at least 75 percent of the HI is due to metals (Table 5-6). Arsenic and

selenium also contributed more than 5 percent for some species in one or more years. Pesticides,

primarily DDT and its breakdown products, contributed to a lesser degree (usually less than 20 percent)

to the HI.

For the developmental HI, PCBs were responsible for the majority of the total for all species except

crayfish in 1991 (PCBs were not detected in these samples). The metals cadmium and selenium

contributed as much as 50 percent to the total (Table 5-6). Pesticides such as aldrin, dieldrin, and DDT

and its breakdown products typically contributed 10 percent or less to the total.

Similar calculations were performed for the immunological HI (Table 5-6). All of the immunological

hazard is due to Aroclors and dieldrin. For the 1991 data, Aroclors contributed over 90 percent of the

HI, with the exception of crayfish, for which Aroclors were not detected. For the 1993 and 1995 data,

dieldrin was not detected, so Aroclor 1248, 1254, and 1260 contributed 100 percent of the HI.
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6.0 UNCERTAINTY EVALUATION

There is a degree of uncertainty in any quantitative risk assessment. The toxicity values and exposure

assumptions used for this risk assessment, which were based on U.S. EPA guidance, current literature,

and best scientific judgement, are inherently uncertain. Therefore, the resulting risk estimates carry a

degree of uncertainty. This section provides a discussion of some of the key uncertainties in this risk

assessment.

6.1 UNCERTAINTY IN TOXICITY VALUES

The toxicity values used in a risk assessment (i.e., reference doses and slope factors) are typically

extrapolated from high-dose to low-dose models, laboratory animal studies, and/or subchronic studies.

In addition, carcinogenic toxicity values do not take into account the possibility of additive effects. 'For

non-carcinogenic health effects, U.S. EPA uses uncertainty factors in an attempt to derive a toxicity value

protective for the human population. Health-protective assumptions are typically used when toxicity data

are missing or incomplete. However, because of the uncertainty of the extrapolation process in the

derivation of slope factors and RfDs, the potential for carcinogenic risk or noncarcinogenic health effects

may be either overestimated or underestimated.

There- is considerable uncertainty associated with those chemicals for which there are no toxicity values

because risks from these chemicals can not be quantified. Chemicals with no toxicity values include

endrin ketone, endrin aldehyde, 2-methylnaphthalene, 4-chloro-3-methylphenol, endosulfan sulfate, and

lead. In addition, reference doses for dioxins/furans, which are generally thought to have noncarcino-

genic health effects,- are still under development by U.S. EPA.

Endrin ketone, a photodegradation product of endrin, is difficult to purify, in the laboratory. According

to the ATSDR Toxicological Profile on endrin, endrin ketone appears to be less toxic than its parent
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compound (ATSDR 1994a). Endrin aldehyde is another breakdown product of endrin whose toxicity

could not be evaluated. The only published study for this compound indicated liver dysfunction in

rodents (see Appendix C). HQs for endrin were less than 0.03 for all species in which it was detected.

Thus, it is unlikely the potential toxicity attributed to endrin ketone or endrin aldehyde is high enough

to cause concern.

The semi-volatile compound 2-methylnaphthalene often co-occurs with naphthalene in field samples. It

appears to be less toxic than naphthalene, but no RfD or slope factor is available. HQs for naphthalene

were less than 0.1 for all species in which it was detected. Thus, it is unlikely the potential toxicity

attributed to 2-methylnaphthalene is high enough to cause concern. The semi-volatile compound 4-chloro-

3-methyl phenol may be acutely toxic to humans, but no RD or slope factor is available (see Appen-

dix C).

The toxicity of endosulfan sulfate may be very similar to that of its parent compound, endosulfan,

according to the ATSDR (1994b) toxicological profile for endosulfan. The HQ for endosulfan was

generally low (less than 0.003) for species collected in 1991. The pesticide was not detected in any

samples collected in 1993 or 1995.

In the case of lead, the U.S. EPA has deferred the determination of a RD because no consensus has been

reached for a no observable adverse effect level (NOAEL) and there are insufficient quantitative data

available to estimate the carcinogenic dose-response for lead (U.S. EPA 1995a). Low level exposure to

lead in children has been shown to cause neurobehavioral deficits and growth retardation. At higher

levels of exposure, lead causes brain and kidney damage. Risk assessments tend to vary in their approach

toward the evaluation of lead. U.S. EPA developed the Integrated Exposure Uptake Biokinetic (IEUBK)

model for lead to estimate exposure to lead in various media. The model uses pharmacokinetic equations

to predict blood lead levels in children 6 months to 7 years old, This model has been widely used,

particularly for exposure to lead from air, soil, and water. The HHRWG reached a consensus decision

to not include children as a separate exposure group, therefore the IEUBK model was not applied for this

risk assessment.
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There is uncertainty in the manner in which the toxicity of PCBs was characterized. Carcinogenic

toxicity values (e.g., slope factors) for detected Aroclors (mixtures of PCB congeners) were derived from

the IRIS value for PCBs. The assumption that the carcinogenic effects of each of the Aroclor mixtures

is equivalent to each other is probably incorrect given that each Aroclor contains a different percentage

of chlorine and the position of the chlorine atoms on each congener has been shown to be a major

determinant to toxicity (Hong et al. 1993). The carcinogenic risk from Aroclors may have been over-

or underestimated. Non-carcinogenic toxicity values for several of the detected Aroclors were assumed

to be equivalent to Aroclor 1016. The toxicity of these Aroclors (e.g., 1242, 1248, 1260) has not been

established through experimental data. The RfD for Aroclor 1016 (0.00007 mg/kg-day) is higher than

the RED for Aroclor 1254 (0.00002 mg/kg-day). If the toxicity of the other Aroclor mixtures is more

similar to Aroclor 1254 than Aroclor 1016, the hazard quotients for Aroclors may have been under-

estimated.

Toxicity values for dioxin/furan congeners were based upon their potency relative to 2,3 ,7,8-TCDD using

toxicity equivalent factors (TERs). TEFs have also been proposed for several PCB congeners (Hong et

al.. 1993), but they could not be applied to the data in this study because concentrations of individual

congeners were not measured.

Currently, the toxicity of 2,3,7,8-TCDD is being re-evaluated based on a better understanding of the

mechanisms of dioxin toxicity and of the carcinogenic and noncarcinogenic health effects on exposed

populations. The slope factor currently in HEAST remains in use for risk evaluation until such time as

U.S. EPA reissues it. The toxicity of co-planar PCBs, which are thought to have toxicological effects

similar to some dioxins and fuirans, is also being examined as part of the U.S. EPA's reassessment of

d3oxins/furans.

In 1985, U.S. EPA established a RfD of 1 pg/kg-day for 2,3,7,8-TCDD. This RfD has been withdrawn

during U.S. EPA's reassessment of dioxins. Other researchers have proposed revised RfDs. For

example, researchers at ATSDR (Pohl et al. 1995) proposed a chronic RID based on experimental data

using monkeys. A chronic RfD of 0.7 pg/kg'day was based on a LOAEL (lowest observed adverse

effects level) of 0.0002 pg/kg-day TCDD in the feed of monkeys that resulted in mild learning and

behavioral impairment in their offspring. An uncertainty factor of 3 was applied for the use of a minimal
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LOAEL, a factor of 10 was applied for interspecies extrapolation, and a factor of 10 was applied for

human variability.

Using the proposed RfD for TCDD, HQs were calculated for all detected dioxins/furans (Table 6-1).

For each congener other than TCDD, the proposed RfD was divided by the TEF, yielding an adjusted

RfD. At the lowest exposure level (6.5 g/day), the sum of the HQs for the detected dioxin/furan

congeners was less than 0.6, with the exception of peamouth in 1991, for which the sum was 1.07

(Table 6-1). The HQs for the 1995 data were lower than the HQs for the 1991 and 1993, particularly

for the salmonids. The endpoint for the proposed RfD is developmental, so the EQs for dioxins/furans

can be included in the developmental HI. The developmental HI including dioxins/furans exceeds 1.0

for carp (1991), peamouth (1991), and largescale sucker (1991 and 1993). Using the proposed RfD,

dioxinslfurans are a major contributor to the developmental HI (Table 6-1). The percent contribution to

the developmental HI ranged from 17 (largescale sucker in 1993) to 95 percent (crayfish in 1991).

6.2 UNCERTAINTY IN EXPOSURE ASSUMPTIONS

Exposure assumptions, including exposure duration, were based on U.S. EPA guidance and best profes-

sional judgement. Although these assumptions were selected on the basis of their conservativeness, the

potential for risk may actually be overestimated. For example, using a lifetime exposure duration of

70 years may overestimate the risk for fishermen who may not be exposed throughout their lifetime.

Using the 90th percentile of a residence exposure duration (30 year) may also overestimate risk because

a resident is more likely to live in a place for a duration of 9 years (the median residency) or 18 years

(the mean residency). However, the mean or median duration at a single residence may not accurately

reflect the duration of time spent fishing in a large body of water like the Columbia River, because people

may fish in the same location even after moving.

All of the fish collected in 1991 and 1993 were analyzed as whole-body samples, with the exception of

white sturgeon filets collected in 1991. The decision to collect whole-body samples was made to satisfy

one of the reconnaissance survey's objectives, namely to characterize the pollutant concentrations to

which fish-eating predators might be exposed. The concentrations in the whole-body samples mnay not

be representative of the concentrations in portions of fish normally consumed by humans (i.e., filets).
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I i ~~TABLE 6-1. SUM OF DIOXIN/FURAN HQs AND DEVELOPMENTAL HI-I USING A DERIVED RfD OF 7E-10
% Contrib. of

- ~Dev. HI without Sum of HQs of Dev. HI with. Dioxins/ftirans
-ear Species Ingestion Rate dioxins/flrans dioxins/furans dioxins/fhrans to HI

1991 Carp 6.5 g/day 0.63 0.57 1.20
54 g/day 5.24 4.74 9.98 47.5
176 g/day 17.08 15.46 32.54

1991 Crayfish 6.5 g/day 0.013 0.23 0.24
54 g/day 0.11 1,89 2.00 94.5
176 g/day 0.36 6.15 6.51I 1991 Largescale sucker 6.5 g/day 0.65 0.36 1.01
54 g/day 5.42 2.96 8.38 35.3
176 g/day 17.65 9.64 27.29I 1991 Peamouth 6.5 g/day 0.42 1.07 1.49
54 g/day 3.45 8.89 12.34 72.0

._______ ________________ 176 g/day 11.24 28.97 40.21

1991 Sturgeon 6.5 g/day 0.32 0.25 0.57I54 g/day 2.67 2.06 4.73 43.6
176 g/day 8.71 6.70 15.41

1993 Carp 6.5 g/day 0.30 0.15 0.45
54 g/day 2.45 1.21 3.66 33.1
176 g/day 8.00 3.95 11.95

1993 Crayfish *6.5 g/day 0.04 0.06 0.10
54 g/day 0.32 0.47 0.79 59.7
176 g/day 1.04 1.54 -2.58

1993 Largescale sucker 6.5 g/day 1.15 0.23 1.38
54 g/day 9.56 1.90 11.46 16.6

_______ ._________ _ . .t176 g/day 31.15 6.20 37.35
1991/1993 Carp 6.5 g1day 0.58 0.47 1.05

54 g/day 4.84 3.94 8.78 44.93 ________ ________________ 176 g/day 15.77 12.83 28.60

| 1991/1M93 Crayfish 6.5 glday 0.05 0.18 0.23
54 g/day 0.40 1.50 1.90 78.9I ._______ ______________ 176 g/day 1.29 4.87 6.16

1991/1993 Largescale sucker 6.5 g/day 0.90 0.29 1.19
54 g/day 7.49 2.43 9.92 24.5

._______ ________________ 176 glday 24.40 7.91 32.31

1995 Carp 6.5 g/day 0.03 0.22 0.25
-54 g/day 2.37 1.84 4.21 43.7
176. g/day 7.73 6.00 13.73

1995 Chinook 6.5 g/day .0.02 0.08 0.10
54 g/day 0.17 0.67 0.84 79.8

._____ ______________ 176 g/day 0.57 2.19 2.76
1995 Coho 6.5 g/day 0.008 0.07 0.08

54 gfday 0.07 0.56 0.63 89.0
176 g/day 0.23 1.84 2.07

1995 Largescale sucker 6.5 g/day 0.06 0.05 0.11

54 g/day 0.52 0.41 0.93 43.9.
. 176 g/day 1.70 1.33 .03 ......... 3.03

1995 Steelhead 6.5 glday 0.02 0.005 0.03
54 g/day 0.14 0.04 0.18 22.9
176 g/day 0.44 0.14 0.58

1995 Sturgeon 6.5 g/day 0.09 0.05 0.14
.54 g/day 0.78 0.40 1.18 33.8

________ ________________ 176 g/day 2.54 1.30 3.84

6-5



The lipid content of a whole-body sample is typically higher than that in a fillet sample because of lipid-

dense organs such as the liver and gonads. Many of the organic compounds evaluated in this risk

screening are typically associated with lipid-dense regions in the fish because of their hydrophobic nature.

Thus, the contaminant concentration in a filet might be expected to be lower than the concentration in

the whole body of the same species. As such, the risk estimates made herein could overestimate the risk

to fish consumers who normally only eat filets. Conversely, the risk calculated from whole-body

concentrations could underestimate the risk to consumers of lipid-dense organs.

The salmon samples that were analyzed in 1995 were collected at three different hatcheries. The degree

to which these salmon are representative of salmon that are typically consumed by people is affected by

several factors, including 1) the differences between salmon from different hatcheries, 2) the differences

between wild and hatchery salmon, and 3) the length of time the salmon reside in the river. The first

two sources of uncertainty can not be evaluated using available data. The third source of uncertainty can

be evaluated qualitatively. The large majority of salmon consumed by recreational fishers are from

Washington and Oregon hatcheries (WDFW/ODFW 1994). Many of the hatchery salmon are captured

along the Oregon and Washington coasts and never return to their place of birth. Of those fish that do

return to the Columbia River, most are captured in the Buoy 10 fishery near the mouth of the river

(WDFW/ODFW 1994). The salmon analyzed for this study were collected from the Big Creek, Kalama5

River, and Lewis River facilities, which are located approximately 20, 60, and 80 miles, respectively,

upstream of the boundary of the Buoy 10 fishery. Thus, these fish resided in the lower Columbia River

for a longer period of time than the majority of the fish caught by recreational fishers. Without knowing

the chemical concentrations in salmon from the Buoy 10 fishery, it is difficult to determine the

representativeness of the salmon analyzed in this study. However, given that many of the chemicals were

not detected in salmon or detected at concentrations very near the detection limit, the degree to which

the concentrations in these fish are different from those in fish caught in the Buoy 10 fishery is probably

minor.

Although walleye and smallmouth bass were originally included as target species for the 1994-95

sampling effort, specimens could not be obtained. Because these species are predators, they might be

expected to have higher levels of biomagnifying contaminants than species which feed lower on the food

chain. The lack of data for these species may mean that the overall risk to recreational fishers was

underestimated.
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The use of the arithmetic mean as an exposure concentration also represents a source of uncertainty in

the risk analysis. As discussed in Section 3.3, the use of the mean concentration was determined to be

the best estimate for a potential exposure concentration given the data and sample size for each fish

species. The mean concentration was calculated for samples collected during three different sampling,

periods, but these values were assumed to be present for the entire 30-year or 70-year exposure duration.

If additional data were collected to be used in a risk assessment for the lower Columbia River, the mean

concentration of contaminants in these fish species would likely be different. It can be argued that the

mean concentration of COPCs will tend to decrease over time as a result of source control and lack of

chemical production.

The manner in which non-detected values are treated is a continual source of discussion for risk assessors.

For each fish species, uncertainties are associated with using one-half the detection limit for those chem-

icals which were not detected in a particular sample but were detected in at least one sample for a given

species.- This results in the calculation of risk which may or may not actually be present. Table 6-2

displays the carcinogenic risk and noncarcinogenic hazard indices calculated using the full detection limit

and zero for the detection limit for those non-detected chemicals. The difference between the risk and

HI estimates presented in Section 5.0 (and Table 6-2) using half-detection limits and the estimates made

using zero- and fll-detection limits is relatively minor. For most species, the zero-detection limit and

full-detection limit calculations are less than 20 percent lower and higher, respectively, than the half-

detection limit calculations (Table 6-2). Large differences between these calculations would only be

expected if the chemicals of concern were detected infrequently. While many of the chemicals analyzed

in the different fish species were not detected, those that were detected were often detected in most of

the samples for that species. This is particularly true for the 1995 analyses. The HI estimates for the

1995 data are identical regardless of the treatment of non-detect values.

The number of samples of each species analyzed for the three surveys was not equal. Thus, the risk

estimates presented in Section 5.0 are based on datasets which may differ in the degree to which they are

representative of the true mean chemical concentrations for a species at the time they were analyzed.

This risk assessment makes the conservative assumption that skin and fatty areas of the fish are not

removed during fileting and that there is no net reduction in contaminant concentrations during cooking.

Fish tissue samples which were sent to the laboratory for analysis were filets with skin cut along the
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TABLE 6-2. TOTAL CARCINOGENIC RISK AND NONCARCINOGENIC HXAZARlD INDEX ESTIMATES USING ZERO, HALF, AND FULL DETECTIONLIMITS

ExceS Cacer sadnd Dvelomenal Hamd
Ingestion _ I

Year Species Rate Zero DL Half DL Full DL Zero DL Half DL Full DL Zero DL Half DL Full DL Zero DL Half DL Full DL

1991 Carp 65 g/day 1.53E-04 1.74B-04 1.96E-04 0.22 0.24 0.24 0.55 0.63 0.71 0.52 0.58 0.67

54 g/day 1.274-03 145E403 1.63E43 1.87 1.96 2,03 4.56 5.24 5.93 4,30 4.83 5.54

176 g/day 4.144-03 4.72E-03 5.30E43 6.09 6.38 6.63 14.85 17.08 19.32 14.02 15.74 18.06

1991 Crayfish 6.5 g/day 9.69E-06 1.17E-05 1.364-05 0.03 0.04 0.04 0.009 0.013 0.02 0,002 0.003 0.01
54g/day 8.05E-05 9.68S415 1.13E-04 0.28 0.30 0.32 0.08 0.11 0.14 0.02 0.03 0.08

176 g/day 2.62E04 3.15E-04 3.69E44 0.90 0.97 1.04 015 0.36 0.47 0.07 0.09 0.25
1991 Sucker 6.5 g/day 5.58F-05 6.55E-05 7.53E4-5 0.09 0.09 0.09 0.61 0.65 0.70 0.60 0.63 0.68

54 g/day 4.63E44 5.45E204 6.26E44 0.71 0.75 0.79 5.04 5.42 5.79 4.99 5.27 5.67
176 g/day 1.51E43 1.77E43 2.04E43 2.30 2.46 2,56 16.43 17.65 18.87 16.27 17.16 18.49

1991 Peanouth 6.5 g/day 1.18E404 1.37E244 1.57E144 0.16 0.20 0.24 0.34 0.42 0.49 0.32 0.33 0.41

54g/day 9.81244 1.14E43 1.30E43 1.34 1.67 1.99 2.82 3.45 4.08 2.65 2.72 3.40

176 g/day 3.20E43 3.72E43 4.24B-03 4.38 5.44 6.49 9.19 11.24 13.29 8.62 8.88 11.09
1991 Stugeon 6.5 g/day 2.47E45 3.49E45 4.47E-05 0.17 0.18 0.IS 0.23 0.32 0.41 0.23 0.31 0.41

54 gfday 2.05E44 2.90E44 3.71E404 1.42 1.49 1.53 1.90 2.67 3.45 1.89 2.60 3.42
176lgday 6.70E-04 9.45E-04 1.21243 4.64 4.84 4.99 6.18 8.71 11.24 6.16 8.48 11.15

1993 Carp 6.5 g/day 2.62B45 3.07E-05 3.524-05 0.09 0.09 0.09 0.28 0.30 0.31 0.27 0.27 0.31
54 g/day 2.18E44 2.55E44 2.92E-04 0.73 0.73 0.74 2.31 2.45 2.60 2.26 2.26 2.56

176 g/day 7.09E44 8.31E-04 9.52E-04 2.39 2.39 2.40 7.53 8.00 8.48 7.35 7.35 8.35

71 1993 Crayfish 6.5 g/day 2.72E46 1.01E05 1.98E205 0.02 0,04 0.06 0,01 0.04 0.07 0.004 0.03 0.07
54 gfday 2.26E45 8.40E45 1.65E44 0.17 0.36 0.48 0.06 0.32 0.58 0.03 0.28 0.55

______ ______ 176 g/day 7.36245 2.74E-04 5.37E44 0.54 1.18 1.57 0.20 1.04 1.88 0.11 0.91 1.78

1993 Sucker 6.5 g/day 8.30E-05 9.12E45 1.04E44 0.18 0.19 0.20 1.13 3.15 1.18 1.12 1.12 1.17

54 g/day 6.90E-04 7.58E-04 8.66E-04 1.50 1.52 1.66 9.35 9.56 9.76 9.32 9.32 9.73
176 g/day 2.254,03 2.47243 2.82E43 4.87 4.95 5.41 30,48 31.15 31.82 30.36 30.36 31.70

1995 Cup 6.5 g/day 6.66E405 6.66E45 6.66E45 0.17 0.17 0.17 0.29 0.29 0,29 0.28 0.28 0.28

54 g/day 5.531144 5.53E-04 5.534-04 1.41 1.41 1.42 2.37 2.37 2.37 2.33 2.33 2,33

1768/day 1.80E43 1.80E-03 1.80403 4.61 4.61 4.61 7.73 7.73 7.73 7.59 7.59 7.59

1995 SuS e 6.5 giday 1.424-05 1.52E-05 1.63245 0.16 0.16 0.16 0.06 0.06 0.06 0.05 0.05 0.05
54 g/day 1.18E04 1.26E44 1.36E44 1.29 1.29 1.33 0.52 0,52 0,52 0.44 0.44 0.44

176g/day 3.86E04 4.12E-04 4.42E44 4.21 4.21 4.33 1.70 1.70 1.70 1.44 1.44 1.44
1995 Sturgeon 6.5 g/day 2.20E45 2.24245 2.28E45 0.09 0.09 0.09 0.09 0.09 0.09 0.08 0.08 0.08

54 g/day 1.83E04: 1.86E-04 1.89E-04 0.73 0.73 0.75 0.78 0.78 0.78 0.64 0.64 0.64

176 g/day 5.95E404 6.07E44 6.16E-04 2.37 2.37 2.44 2.54 2.54 2.54 2.09 2.09 2.09

1995 Chinook 6.5 g/day 5.79E-06 7.44E46 9.44E46 0.10 0.10 0.10 0.02 0.02 0.02 0.01 0.01 0.01
54 g/day 4.81245 6.18E45 7.84E-05 0.87 0.87 0.83 0.17 0.17 0.17 0.11 0.11 0.11
176 giday 1.57E44 2.012M4 2.56E44 2.82 2.82 2.71 0.57 0.57 0.57 0.36 0.36 0.36

1995 Col 6.5 g/day 3.52E46 4.07E-06 5.29E46 0.05 0.05 0,05 0.01 0.01 0.01 0.004 0.004 0.004
54 glday 2.92E45 3.38E-25 4.40E05 0.38 0.38 0.42 0.07 0.07 0.07 0.03 0.03 0.03

176 g/day 9.52E45 1. IOE44 1.43E44 1.24 1.24 1.35 0,23 0.23 0.23 0.11 0.11 0.11

1995 Steellead 6.5 g/day 2.22E46 2.30E46 2.33E-06 0.07 0.07 0.07 0.02 0.02 0.02 0.01 0.01 0.01
54 g/day 1.85E45 1.91E45 1.931145 0.59 0.59 0,58 0.14 0.14 0.14 0.06 0.06 0,06

175 g/day 6.02E45 6.23E05 6.301-0S 1.92 1.92 1.90 0.44 0.44 0.44 0.I8 0.18 0.18

~~~~~~..__...v-mm mm mm m m m m m..... m m m. a. a a a. a _ 



dorsal, lateral line, and included the belly flap. This sample probably represents a "worst case" scenario

because it may have a greater concentration of contaminants (Zabik et al. 1982). Fishermen who skin

and trim away the fatty areas of filets may reduce their exposure to the lipophilic contaminants by as

much as 60 percent (Gall and Voiland 1990). It is also likely that fisherman cook the fish which,

depending on the method, has been shown to also reduce contaminant concentrations (Skea et al. 1979;

Zabik et al. 1979). For example, one study determined a PCB reduction ranging from 26-53 percent,

depending upon the cooking method (Zabik et al. 1979). A similar study designed to determine the

cooking loss for dioxins/furans calculated TCDD reduction ranging from 30-50 percent (Zabik and Zabik

1995). Neither of these studies considered cooking methods for which the contaminant loss would, not

be expected to be significant, including canning and boiling for use in soup. Because the effects of

cooking were not considered in this risk assessment, it is likely that chemical concentrations and

subsequently calculated risks may have been overestimated.

6.3 UNCERTAINTY OF RISK CHARACTERIZATION

Following U.S. EPA guidance, the risk characterization assumes that the risk from each chemical is

additive for both carcinogens and noncarcinogens (for a given endpoint). Other mechanisms of chemical

interaction including synergism and antagonism may be more appropriate in order to characterize the risk.

The recently-developed funnel hypothesis (Warne and Hawker 1995) suggests that as the number of

organic, narcotic toxicants in an equitoxic mixture increases, the degree to which the overall toxicity of

the mixture differs from the sum of the individual toxicities diminishes. A possible explanation for this

trend is that the effects of synergistic or antagonistic reactions between two chemicals on the overall

toxicity of a mixture tend to cancel each other given a sufficiently large number of chemicals in the

mixture (Warne and Hawker 1995). The hypothesis also suggests that this trend is more pronounced for

biological endpoints which require low toxicant concentrations (e.g.; cancer) than for endpoints which

require high toxicant concentrations (e.g., mortality). Although the data used to support the hypothesis

are from aquatic systems in the laboratory, the hypothesis may be used to examine the results of this risk

assessment.
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The total excess cancer risk estimates presented in Table 5-1 are based on the summation of risk values

from many different individual chemicals. The fennel hypothesis suggests that the summation of risk

from 2040 individual organic toxicants should approximate the toxicity of the mixture. This hypothesis

should not be applied indiscriminately to the fish tissue datasets, because some of the chemicals analyzed

in this study are not among the group of narcotic toxicants studied by Warne and Hawker (1995), which

act principally by altering the properties of lipid membranes. Nonetheless, this hypothesis supports the

U.S. EPA guidance that risk from individual chemicals can be summed.
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7.0 REGIONAL PERSPECTIVE OF LOWER COLUMBIA RIVER DATA

The concentration of chemicals in fish tissue has long been an area of concern for fish consumers and

public health officials. This has resulted in several fish tissue sampling efforts in the Northwest besides

those described in this report. This section compares the chemical concentration data used in this report

with similar data collected in Columbia River basin locations outside the lower Columbia River (referred

to herein as "other basin") and in Puget Sound during the past ten years.

Comparisons are made only for chemicals that contribute substantially to the estimated excess risk

presented in Section 5.0 (DDT and its derivatives, PCBs, mercury, and dioxins/furans). In comparing

these different sets of data, it should be noted that differences in analytical methods and achieved

detection limits may influence the conclusions discussed in this section. The data for resident and non-

resident fish are discussed in separate sections below.

7.1 RESIDENT SPECIES

Table 7-1 summarizes chemical concentrations measured in filet or whole body samples of resident fish

collected in three regions: 1) the lower Columbia River basin (Bi-State Program data); 2) Columbia River

basin locations outside the lower Columbia River basin ("other basin"); and 3) Puget Sound. Columbia

River basin fish data were obtained from a chemical contaminant database maintained by Tetra Tech, Inc.

Puget Sound fish data were collected as part of the Puget Sound Ambient Monitoring Program (PSAMIP)

(O'Neil et al. 1995).

7.1.1 DDT

Total DDT concentrations (calculated as the sum of DDT, DDE, and DDD) were generally higher in the

Columbia River basin than in Puget Sound. Filet concentrations ranged from 3.0-325.1 pg/kg in

Columbia River basin fish and from 1.0-9.4 -jg/kg in Puget Sound fish. Within the Columbia River
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TABLE 7-1. CONCENTRATIONS OF SELECTED CHEMICALS OF CONCBRN IN RESIDENT FISH SPECIES

IN THE LOWER COLUMBIA RIVER AND OTHER NORTHWEST REGIONS (Page 1 of 8)

Lower Columbia River" Puget Sound

Carp Crayfish Peamouth Stargeon Sucker , English sole Quillback Copper Pacific cod
Cheniical let Whole Whole Whole Filet Filet Whole Filet Filet Filet | Filet

DDD-op' n _. ___ g 33 0o 18 0 34 0 __
Mean , 2.8 2.0 13.2 2.2 - 13.5 .- -

Mini - 1.5 1.5 IL5 1.5 1.5

Max - 10.0 2.5 49.0 9.1 - 130.0

.SD 2.5 0.5 13.4 2.0 - 30.7 -

DDD-pp' I 11 33 10 30 9 34 0 0 0 0
Mean 5.9 .9.5 2.6 23.4 4.5 8.8 20.0 - - -

Mi 5.9 1.5 1.5 1.5 0.7 4.4 2.5

Max 5.9 23.0 9.9 72.0 11.0 18.4 47.0 -

SD 8.3 L9 21.3 3.5 4.3 9.6 - -

DDE-op' n 0 11 33 10 18 0 34 0 0 00
Mean - 4.9 2.0 12.7 2.2 - 10.6 - - -

Min * 1.5 1.5 1.5 1.5 1.5 -

Max - 17.0 2.5 47.0 14.0 65.0

SD - 5.4 0.5 13.1 2.9 16.5

DDE-pp' 1 11 33 10 30 9 34 0 0 0 0
Mean 131.4 45.4 7.4 145.6 28.1 23.2 58.3 - - -

Min 131.4 1,5 1.5 1.5 1.5 7.5 1.5
Max 131.4 100.0 17.0 480.0 76,6 44.6 180.0
SD - 34.3 4.5 146.9 21.7 10.7 44.1 _

DDT-op' n 0 11 33 10 18 0 34 0 0 0 0

Mean - 2.5 2.0 9.2 3.1 - 8.4 - - -

Min 1.5 1.5 1.5 1.5 1.5

Max 6.9 3.0 12.5 30.0 105.0 . . -

SD . 1.6 0.5 5.3 6.7 - 24.5 _____

DDT-pp' n 1 11 33 10 30 9 34 0 0 0

Mean 0.0 4.0 2.0 9.2 3.2 1.7 9.9 . |

Min 0.0 1.5 1.5 1.5 0.1 0.0 1.5 -

Max 0.0 11.0 3.0 12.5 16.0 6.9 56.0 |
SD - 2.9 0.5 5.3 3,9 2.5 9.6 - .

DDT-lota a I 11 33 t0 30 9 34 161 38 12 24
Mean 137.3 58.9 12.1 178.1 35.6 39.1 88,3 12,5 1.7 1.5 3.1
Min, 137.3 26.9 4.5 4.5 4.5 12.7 8.5 3.9 1.0 1.3 2.2
Max 137.3 124.9 20.0 507.5 85.7 69.9 238.0 9.4 6.5 2.0 4.0

SD - 36.3 4.7 156.6 24.0 14.7 56.4 0.8 1.0 0.3 0.9

Aroolor 1242 a 1 9 18 10 20 9 18 0 0 0 0
Mean 0.6 25.0 25 0 37.7 22.6 0.9 25.0 - -

Min 0.6 25.0 25 0 25,0 0.6 0.6 25.0 .

Max 0.6 25.0 25.0 99.0 25.0 I1. 25.0 .

SD - 0.0 0.0 2172 7.4 0.3 0.0 . .
, ,,, _w .., - = =-e,..._ . _ .

- _ _ - - _ _ - - - - _- _- -- __



TABLE 7-1. CONCENTRATIONS OF SELECTED CHEMICALS OF CONCERN IN RESIDENT FISH SPECIES

IN THE LOWER COLUIMBIA RIVER AND OTHER NORTilWEST REGIONS (Page 2 of 8 j

Lower Columbia River | _Puget Sound - - _i

Carpo Crayfish |Pelaoin~th Sturgeon Sucker English sole |Quillback | Copper |Pacific cod |
Cheniical __ | Filet WhoEc | Whole _ -_Whole Filet | Filet Whole- Filet | Filet ! Filet F ilet |

Aroclor 1248 nI 11 33 Z0 6 9 34 0 .

Meaa 50.5 25.2 25.0 25.0 22.5 6.4 25.5.

,Min. 50.5 25.0 25.0 25.0 1.1 1.1 25.0

Max 50.5 26.0 25.0 25.0 27.7 18.3 26.0 

SD 0.4 0.0 0.0 5.9 6.7 0.5

Aroclor 1254 n I 1 33 1020 9 34 000

Mean 0.6 99.2 25.0 25.0 57.7 0.9 175.6 -

Min 0.6 25.0 25.0 25.0 0.6 0.6 25.0 

Max 0.6 270.0 25.0 25.0 500.0 1.1 2700.0 

SD 96.0 0.0 0.0 109.3 03 451.6 

Aroclor 1260 n 1 11 33 10 . 30 9 34 0 0 0 0

Mean 138.0 45.6 25.2 189.6 33.5 33.5 34.8 -

Min 138.0 25.0 25.0 80.0 22.5 13.9 14.5 -- 1

Max 138.0 110.0 30.0 520.0 86.5 57.7 130.0 

SD - 29.8 0.9 129.2 16.7 13.2 25.2 - - 1

PCII-toal'i ni -it--- 33 10 30 9. .3__ _4 161 38 1 24

Mean 189.1 170.0 75.2 239.6 91.6 43.0 235,9 19.7 11.4 9.2 11.1

Mia * 189.1 88.0 75.0 130.0 31.8 15.0 78.0 6.0 4.0 6.6 6.6

Max 189.1 320.0 80.0 570.0 550.0 68.1 2851.0 159.0 69.0 16.0 18.7

.SD - 82.2 0.9 129.2 93.0 16.9 467.2 21.9 11.6 2.5 4.4

Hg al I 10 33 to 27 9 34 177 67 28 29

Mean 145.0 189.7 38.1 121.2 128.8 -153.0 121,7 56.0 220.0 107.0 109.0

Min 145.0 0.5 6.0 54.0 6.0 120.0 22.0 20.0 60.0 40.0 60.0

Max 145.0 1004.0 81.0 230.0 5S0.0 193.0 264.0 140.0 510.0 300.0 180.0

SI) - 290.4 19.5< 58.1 159.7 26.1 62.1I 23.0 109.0 54.0 29.0

123467S-HpCDD n 277 8 9 28 0 00

Mean 3.90 4.82 0.85 1.16 0.32 0.34 1.61 

. ~~ ~ ~~Min 3.90 1.20 0.10 0.24t 0.07 0.08 0.40

Max 3.90 ' 9.81 5.21 2.81 0.63 0.90 4.36

SD 3.50 1.20 0.88 0.19 0.34 1.03 

123467S-HpCDF a 17 27 7179 28 0 0

Mean 0.18 0.45 0.59 . 0,29 0.32 0.60 0.82' 

MIn 0.18 0.10 0,05 ' 0.09 0.07 0.W7 0.10

Max 0.18 , 1.31 5.20 0.74 ' 1.64 2.67 5.50.

SD 0.44 1.06 0.23 0.41 0.96 1.19-_

123479 Dp~F n 7 27 7 9 28 0 0

Men 0.14 0.1t4 0.41 0.10 0.22 0.17 0.23 . .

min 0.14 0.06 0.04 0.04 0.04 .0.08 0.06.

Max 0.14 0.28 1.55 0.25 0.50 0.43 1.25
SD 0.09 0.42 0.08 0.15 Qll1 0.24__



TABLE 7-1. CONCENTRATIONS OP SELECTED CHEMICALS OF CONCERN IN RESIDENT FISH SPECIES
IN THE LOWER COLUMBIA RIVER AND OTHER NORTHWEST REGIONS (Page 3 of 8)

= _________________________ Lower Columbia River Puget Sound

Carp Crayfish Peamautih Sturgeon Sucker English solo Quillback Copper Pacific cod
Chemical Filet whole Whole Whole | Pilet Filet Whole Filet Filet Filet Filet

123478-HxCDD n 1 7 27 7 19 9 28 0 0 0 0
Mean 0.45 0.72 0.22 0.29 0.14 0.18 0.30 - - -

Min 0.45 0.26 0.04 0.11 0.04 0.07 0.10 _

Max 0.45 1.45 0.95 0.87 0.27 0.51 0.85

SD - 0.46 0.18 0.27 0.07 0.15 0.17 _- -

123678-HxCDD a 1 7 27 7 17 9 28 0 0 0 0
Mean 1.91 2.02 0.30 0.60 0.12 0.20 0.50
Min 1.91 0.60 0.04 0.31 0.04 0.07 0.10 -

Max 1.91 4.82 1.05 1.16 0.19 0.53 1.42 .

SD - 1.64 0.24 0.27 0.05 0.16 0.33 - - -

123789-HxCDD a 1 7 27 7 18 9 28 0 0 0 0

Mean 0.10 0.32 0.30 0.19 0.14 0.19 0.32 - - - -

Mm 0.10 0.10 0.04 0.12 0.05 0.08 0.05

Max 0.10 0.85 1.25 0.29 0.22 0.61 0.92

SD - 0.27 0.27 0.06 0.05 0.18 0.21 - - -

123478-HxCDF D 1 7 27 7 18 9 28 0 0 0 0

Mean 0.72 0.31 0.25 0.23 0.26 0.34 0.25 - - -

Min 0.72 0.12 0.04 0.06 0.05 0.08 0.05 _
45, Max 0.72 0.66 1.30 0.56 0.65 0.85 0.65

SD - 0,20 0.25 0.17 0.21 0.28 0.14 - -

123678-HxCDF i 1 7 27 7 19 9 28 0 0 0 0
Mean 0.83 0.27 0.24 0.16 0.41 0.53 0.41 - . -

Mim 0.83 0.09 0.03 0.05 0.04 0.08 0.05

Max 0.83 0.57 1.35 0.44 3.88 1.59 5.20

SD - 0.17 0.25 0.16 0.85 0.50 0.95 - -

123789-HxCDF n 1 7 27 7 18 9 28 0 0 0 0
Mean 1.66 0.76 0.31 0.23 0.48 0.62 1.22 - - -

Min 1.66 0.05 0.03 0.04 0.05 0.07 0.09

Max 1.66 2.50 0.95 0.69 1.02 1.81 4.50

SD - 1.12 0.24 0.27 0.33 0.52 1.24 - -

234678-HxCDP I I 7 27 7 16 9 28 0 0 0 0

Mean 6.77 1.70 0.59 0.41 0.68 0.33 1.14 - - -

Moo 6,77 0.26 0.05 0.23 0.05 0.09 0.20

Max 6.77 5.70 7.26 0.81 2.41 0.64 5.20 _

______________ SD - 2.10 1.34 0.24 0.80 0.25 1.07 -. 

|CDD 1 . 7 27 7 19 9 28 0 0 0 0
Mean 5.14 12.09 6.61 6.91 1.04 1.11 7.44 - --

Min 5.14 2.71 0.25 3.62 0.13 0.06 0.79

Max 5.14 30.60 79.10 18.10 3.61 3.26 36.90 -

SD - 10.03 15.43 5.20 1.09 1.37 7.55 I

. __ m . . ._ . _ .. - . -
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TABLE 7-1. CONCENTRATIONS OF SELECTED CHEMICALS OF CONCERN IN RESIDENT FISH SPECIES

IN THE LOWER COLUMBIA RIVER AND OTHER NORTHWEST REGIONS (Page 4 of 8)

. T Lower Columbia River u_ Pget Sound

Carp e Crayfish Panuh Sturgeon Sucker English sole Quillback Copper Pacific cod
Chemical Filet Whole Whole Whole Filet Filet Whole Filet Filet Filet Filet

.CDF 1 7 27 7 19 9 28 0 0 0 0
Mean 0.09 0.71 0.42 0.75 0.55 1.04 1.18 - - - -

Min 0.09 0.10 0.09 0.31 0.03 0.08 0.05 - . _

Max 0.09 2.45 1.24 2.03 5.78 5.96 10.60 -

SD - 0.83 0.27 0.61 1.28 1.92 2.04 - - -

12378-PeCDD n 1 7 27 7 la 9 28 0 0 0 0
Mean 0.57 1.16 0.31 0.83 0.30 0.28 0.47 - . - - -

Min 0.57 0.25 0.05 0.31 0.07 0.14 0.15 -

Max 0.57 1.89 1.15 2.04 1.25 0.62 1.10
SD - 0.64 0.26 0.56 0.29 0.15 0.22 - - - -

12378-PeCDF n 1 7 27 7 19 9 28 0 0 0 0
Mean 4.62 1.20 0.26 0.51 0.29 0.88 1.37 - - - -

Min 4.62 0.21 0.05 0.24 0.05 0.27 0.14 _ _ _

Max 4.62 3.90 1.05 0.86 1.25 1.82 9.90 -

SD - 1.39 0.26 0.22 0.30 0.60 2.12 _ - - -

23478-PeCDF D 1 7 27 7 18 9 28 0 0 0 0

Mean 0.36 0.75 0.44 1.03 0.18 0.17 0.48 -

,4 Mii 0.36 0.15 0.05 0.55 0.03 0.07 0.05

1.01 Max 0.36 1.37 3.05 2.46 1.25 0.44 1.80 _

SD - 0.51 0.60 0.65 0.29 0.13 0.38 _

2378-TCDD n 1 7 27 7 20 9 28 0 0 0 0
Mean 0.57 1.23 0.35 2.76 0.29 0.19 -0.65 - - - -

Mitn 0.57 0.15 0.05 1.44 0.05 0.07 0.05 - _

Max 0.57 2.10 1.00 4.41 1.66 0.39 1.56 -

SD - 0.67 0:26 0.97 0.36 0.12 0.42 - - - -

2378-TCDF i 1 7 27 7 20 9 28 0 0 .0 0
Mean 4.36 6.58 3,49 41.33 5.48 1.26 5.22 - -

Min 4.36 3.60 0.63 22.20 0.22 0.81 1.05 .

Max 4.36 12.20 12.40 58.80 22.80 2.42 11.40 - -

SD - 3.29 2.83 12.03 6.59 0.53 2.59 - - -

TECe n 1 7 27 7. 20 9 28 0 0 0 0
Mean 2.99 3.64 1.35 8.11 1.32 0.85 2.24 - - - -

Min 2.99 1.61 0.34 4.24 0.23 0.38 0.99 -

Max 2.99 5.23 3.66 13.16 5.02 1.55 3.82 -

SD - 1.46 0.89 2.81 1.23 0.41 0.84 - ||

All concentrations in pg/kg except for dioxes and forans, which are in ng/kg. Ore-half detection limit used for non-detect values

bIncludes only data from the three surveys described in this document

|The sum of DDD-pp'. DDE-pp', and DDT-pp',

dThe sum of routinely detected Aroclors (1248, 1254, and 1260). For Puget Sound data, all non-detected Aroclors were assumed to be 1.

Toxicity Equivalent Concrntcations calculated using method of U.S. EPA (1989b)



TABLE 7-1. CONCENTRATIONS OF SELECTED CHEMICALS OF CONCERN IN RESIDENT FISH SPECIES
IN THE LOWER COLUMBIA RIVER AND OTHER NORTHWEST REGIONS (Page 5 of 8)

Other Columbia River Basin |
Carp Crayfish Peamouth ScSturgeon | Snker

Chemical Filet Whole Filet Whole Whole Filet Whole Filet Whole

DD-p' II 0 4 2 3 1 0 0 1 21 
Mean - 18.8 20.0 5.0 5.0 - 20.0 25.2
Mile . 5.0 20.0 5.0 5.0 20.0 5.0

Max 30.0 20.0 5.0 5,0 20.0 70.0

______________ SD - 10.3 0.0 0.0 - 20.0

DDD-pp' n 28 4 10 14 4 5 1 4 31
Mean 10.4 78.8 5.0 9.8 32.5 51.4 111.0 5.8 118.5
Min 1.0 5.0 1.3 0.5 10.0 40.6 111.0 1.0 5.0
Max 63.0 140.0 20.0 60.0 60.0 72.2 111.0 20.0 420.0
SD IS.1 55.7 7.9 18.9 26.3 12.9 . 9.5 126.2

DDE-op n 0 4 2 3 1 0 0 1 21
Mean - 10.0 10.0 5.0 5.0 - - 10.0 11.0
Min 5.0 10.0 5.0 5.0 _ 10.0 5.0

Max - 20.0 10.0 5.0 5.0 _ . 10.0 30.0

SD 7.1 0.0 0.0 - -. 10.1

DDE-pp' n 28 5 10 15 5 6 2 4 51
Mean 26.4 974.6 12.1 47.1 158.0 278.2 717.5 20.8 533.6
Miu 1.0 70.0 5.0 0.6 30.0 136.0 638.0 1.0 1.3
Max 102.0 2493.0 37.0 160.0 340.0 368.0 797.0 80.0 3400.0
SD 27.0 1072.5 9.1 42.6 136.6 84.4 112.4 39.5 814.1

DDT-op' n 0 4 2 3 1 0 0 1 21
Mean - 6.3 20.0 5.0 10.0 . . 20.0 7.1

Min 5.0 20.0 5.0 10.0 20.0 5.0

Max 10.0 20.0 5.0 10.0 20.0 30.0
SD 2.5 0,0 0.0 -o - - 6.2

DDT-pp' nIf 2S 4 10 14 3 5 1 4 35
Mean 4.1 17.5 5.3 28.4 10.0 4.9 9.6 13.3 120.7
Min 1.0 5.0 1.3 1.3 10.0 4.2 9.6 1.0 5.0
Max 19.0 40.0 20.0 220.0 10.0 5.4 9.6 50.0 960.0
SD 5.2 16.6 7.8 58.9 0.0 0.5 . 24.5 186.1

DDT-total n 28 S 10 15 5 6 2 4 52
Mean 41.0 1051.6 22.4 . 62.7 190.0 325.1 777,8 39.8 675.3
Min 3.0 80.0 7.5 0.6 40.0 136.0 758.6 3.0 1.3
Max 168.0 2493.0 50.0 428.0 390.0 445.0 797.0 150.0 4770.0

______________ SD 41.6 1074,0 17.1 106.9 158.6 107.2 27.2 73.5 1067.5

Aroclor 1242 n 28 0 0 3 0 5 1 3 0
Mean 14.4 - 20.0 - 18.0 20.0 12,5
Min 1.5 - 20.0 _ 15.0 20.0 12.5

Max 121.0 r 20.0 20.0 20.0 12.5
SD 21.5 - 0.0 _ 2.7 0.0

- ~~~ ~ ~~ _ m . -.- . ,, . .m . . .
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TABLE 7-1, CONCENTRATIONS OF SELECTED CHEMICALS OF CONCERN IN RESIDENT FISH SPECIES

IN THE LOWER COLUMBIA RIVER AND OTHER NORTHWEST REGIONS (Page 6 of 8)

T ______________ Other Columbia River Basin 1|

. | ~~~~~~ ~ ~~~Carp 'Crayfish Peamoutbh Sturgeonl Sucker 
Chenical Filet Whole Filet Whole Whole Filet Whole Filet Whole

roclor 1248 n 0 0 0 3 0 .5 1 0 1

Mean 0.0 - - 20.0 - 18.0 20.0 - 100.0

Min 0.0 - 20.0 15.0 20.0 100.0

Max 0.0 20.0 20.0 20.0 100.0

SD 0.0 - - 0.0 2.7 -

Aroelor 1254 i 28 0 0 3 5 1 3 4

Mean 43.5 - 20.0 77.5 70.4 20.0 12.5 175.0

Min 1.5 - 20.0 10.0 53.0 . 20,0 12.5 100.0

Max 360.0 - - 20.0 100.0 80. 1 20.0 12.5 400.0

SD 80.9 - - 0.0 45.0 11.5 - 0.0 150.0

Areclor 1260 n 28 ' 0 2 3 2 5 1 4 7

Mean 70.9 - 50.0 20.0 100.0 51.9 112.0 21.9 101.4

Min 1.5 50.0 20.0 100.0 34.8 112.0 12.5 100.0

Max 1403,0 - 50.0 20.0 100.0 60.9 112.0 50.0 110.0

SD 262.2 - 0.0 0.0 0.0 10.6 - 18.8 3.8

PCB-total? n 28 . 0 2 3 4 5 1 4 9

Mean 114.3 - 50.0 60.0 127.5 140.2 152.0 31.3 167.8

Min 3.0 50.0 60.0 100.0 107.8 152.0 25.0 100.0

Max 1415.5 - 50.0 60.0 200.0 158.0 152.0 50.0 500.0

SD 270.7 - 0.0 0.0. 48.6 20.3 - 12.5 131.7

g in 18 1 0 12 4 7 2 5 66

Mean 159.4 200.0 - 69.8 35.0 110.6 50050.0 105.4 129.3

Min 20.0 200.0 - 25.0 20.0 25.0 100.0 50.0 25.0

Max 460.0 200.0 - 140.0 50.0 173.0 100000.0 160.0 347.0

SD 86.1 - - 40.8 12,9 50,2 70640.0 42.4 60,7

1234678-HpCDD n 0 7 0 6 1 8 2 1 18

Mean 15.65 - , 6.80 0.50 0.64 0.55 4.66 3.36

Min - 0.84 0.49 0.50 0.28 0.52 4.66 0.33

Max - 91.72 34.42 0.50 1.50 0.58 4.66 . 16.57

SD - 33.62 - 13.57 - 0.38 0.04' - 3.56

1234678-HpCDF n 0 7 0 6 1 8 2 1 18

Mean - 1.66 - 1,52 0.50 0.29 0.48 0.64 1,85

Min 0.17 - 0.22 0.50 0.08 0.24 0.64 0.23

, Max . - 8.88 , 6.44 0.50 0.73 0.72 0.64 2.67

SD - 3.20 - 2.42 . 0.22 0.34 - 1.05

1234789-HpCDF n 0 7 0 6 1 8 2 1 18
Mean' - 0.57 - 0.88 0.50 0.40 0.80 0.64 1.99

Min - 0.02 0.19 0.50 0.04 0.29 0.64 0.50

Max . - 1.31 - 1.76 0.50 1.31 1.30 0.64 2.67,
SD - 0.68 - 0.66 - 0.40 0.71 - 0.80



TABLE 7-1. CONCENTRATIONS OF SELECTED) CHEMICALS OF CONCERN IN RESIDENT FISH SPECIES

IN THE LOWER COLUMBIA RIVER AND OTHER NORTHWEST REGIONS (Page 7 of 8)

I I __________________ Other Columbia River Basin
I I Carp [ Crayfish Peamouth Sturgeon Sucker

Chemical | Filet Whole Filet Whole Whole Filet Whole Filet Whole

123478-HxCDD n 0 7 0 6 1 I 2 1 18

Mean - 0.93 0.83 0.49 0.35 0.75 0.70 0.91

Min - 0.13 - 0.23 0.49 0.06 0.26 0.70 0.50

Ma - 2.93 - 1.32 0.49 1.24 1.23 0.70 1.24

SD - 1.01 - 0.51 - 0.41 0.69 - 0.20

123678-HxCDD n 0 7 0 6 1 8 2 1 18

Mean - 4.66 - 2.24 0.99 0.35 0.59 0.70 1.02

Min 0.34 _ 0.39 0.99 0.15 0.25 0.70 0.50

Max . 24.79 - 10.05 0.99 0.92 0.92 0.70 4.06

SD - 8.92 - 3.83 - 0.26 0.47 - 0.77

123789-IxCDD n 0 7 0 6 1 8 2 1 IS

Mean . 0.74 - 0.67 0.49 0.31 0.51 0.70 0.76

Mm 0.05 - 0.27 0.49 0.11 0.33 0.70 0.51

Max 3.36 1.42 0.49 0.69 0.69 0.70 0.84

SD - 1.19 - 0.41 0.22 0.25 0.10

123478-HxCDF n 0 7 0 6 1 8 2 1 8

Mean 0.64 - 3.80 0.50 0.42 1.08 0.29 1.17

Mi - 0.02 0.35 0.50 0.10 0.75 0.29 0.20

00 Max 2.23 - 18.85 0.50 1.42 1.41 0.29 3.02

SD - 0.85 - 7.39 - 0.43 0.47 - 0.89

12367S-HxCDF n1 0 7 0 6 1 8 2 1 18

Mean - 0.97 2.36 0.49 0.39 0.185 0.29 1.28

Min 0.01 0.25 0.49 0.10 0.29 0.29 0.35

Max - 3.62 10.15 0.49 1.42 1.42 0.29 1.44

______________ SD - 1.33 - 3.85 - 0.43 0.80 - 0.32

123789-HXCDF n 0 7 0 6 1 8 2 1 18

Mean - 0.60 - 0.72 0.50 0.53 0.85 0.29 1.27

Min 0.01 - 0.23 0.50 0.10 0,32 0.29 0.35

Max 1,39 1.39 0.50 1.39 1.38 0.29 1.40

SD 0,73 - 0.52 _ 0.46 0.75 - 0.31

34678-HxCDF n 0 7 0 6 1 8 2 1 18

Mean - 0.42 - 0.79 0.56 2.03 6.24 0.29 1.11

Min 0.13 0.55 0.56 0.10 0.98 0.29 0.25

Max - 0.98 _ 0.98 0.56 4.60 11.50 0.29 1.39

_______________ SD - 0.34 0,18 1.93 7.44 - 0.38

pCDD n 0 4 0 3 1 7 1 0 1

Mean - 5.68 - 4.57 2.18 8.31 2.40 - 1.00

Min - 2.50 3.70 2,18 1.45 2.40 1.00

Max - 9.30 6.30 2.18 40.90 2.40 1.00

SD - 279 - 1.50 - 14.40 - _
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TABLE 7-1. CONCENTRATIONS OF SELECTED CHEMICALS OF CONCERN IN RESIDENT FISH SPECIES
IN THE LOWER COLUMBIA RIVER AND OTHER NORTHWEST REGIONS (Page 8 of 8)

Other Columbia River Basin
Carpm Crayfish ] Peamoutb | Sturgeon Sucker

Chemical Filet Whole Filet Whole Filet Whole Filet Whole

CDF *n 0 4 0 3 I 7 1 0 1
Mean - 0.27 - 0.90 1.00 0.94 0.45 - 1.00
Min 0.07 0.79 1.00 0.34 0.45 1.00
Max - 0.58 - 1.00 1.00 2.20 0.45 1.00
SD - 0.22 - 0.11 0.66 - -

12378-PeCDD n 0 7 0 6 1 8 2 1 18
Mean - 1.70 - 1.03 0.50 0.36 0.44 0.74 0.72
Mih - 0.12 0.30 0.50 0.10 0.42 0.74 0.23
Max - 7.83 - 3.75 0.50 0.60 0.46 0.74 3.31
SD - 2.76 - 1.34 - 0.18 0.03 - 0.66

12378-PeCDF a 0 7 0 6 1 8 2 1 18
Mean - 0.89 - 9.31 0.49 0.52 0.47 0.21 0.67

. Mi - 0.02 - 0.17 0.49 0.21 0.31 0.21 0.23
Max 3.52 - 54.32 0.49 1.00 0.64 0.21 0.91
SD - 1.30 - 22.05 - 0.29 0.24 - 0.24

23478-PeCDF n 0 7 0 6 1 8 2 1 17
Mean - 2.04 - 3.43 0.50 0.49 0.41 0.21 0.81
Min 0.14 0.17 0.50 0.23 0.33 0.21 0.23
Max 7.32 - 19.02 0.50 1.30 0.48 0.21 2.27
SD - 2.86 - 7.64 - 0.35 0.11 . 0.43

2378-TCDD n 35 10 0 6 1 35 - 2 21 19
Mean 1.48 '11.48 - 0,78 0.22 1.56 1.72 0.29 1.32
Min 0.16 0.41 0.16 0.22 0.25 1.30 0.09 0.19
Max 6.80 56.02 2.61 0.22 5.20 2.14 0.97 5.12
SD i.66 18.63 - 0.91 - 1.20 0.59 0.19 1.19

378-TCDF n 35 10 0 6 1 35 2 21 19
Mean 8.81 48.46 - 10.90 17.00 48.58 57.79 3.02 17.13
Min 0.15 0.41 - 0.29 17.00 1.30 54.00 0.15 0.49
Max 26.00 320.69 - 48.14 17.00 261.00 61.58 8.80 48.07
SD 7.80 101.34 - 18.36 - 52.95 5.36 2.20 16.04

PEC n 35 10 0 6 1 35 2 21 19
Mean 2.37 . 18.46 - 6.27 2.89 6.63 9.07 0.64 4.52
Min 0.18 0.71 1.13 2.89 0.38 . 8.56 0.16 1.11
Max .8.20 93.82 28.96 2.89 28.94 9.58 1.85 10.43
SD 2.20 29.73 - 11.12 - 5.94 0.72 0.39 2.82

All concentruations in pg/kg except for dioxins and furess, which aee in ngfkg. One-half detection limit used for non-detect values

Includes only data from the three surveys described in this document

The sum of DDD-pp', DDE-pp', and DDT-pp'. .

The sum of routinely detected Aroclors (1248, 1254. aod 1260). For Puget Sound data, all non-detected Areclors were assumed to be 1.

Toxicity Eqaivolent Cntcentraticuss calculated using method of U.S. EPA (1989h)



basin, total DDT concentrations in given species were higher in other basin locations than in the lower

river basin. For example, the mean total DDT concentration in white sturgeon filets from other basin

locations are approximately nine times higher than the mean concentration measured in lower basin

sturgeon filets. It should be noted, however, that other basin DDT measurements have been made largely

in areas or watersheds that have been subject to intensive studies because of elevated DDT levels (e.g.,

the Yakima River basin), rather than as part of a sampling design providing uniform coverage of the

Columbia River basin. Thus, the observation that DDT concentrations in fish from the lower Columbia

River basin are lower than concentrations in fish collected from other locations within the basin may be

affected by these differences in the spatial coverage of sampling.

7.1.2 PCBs

Total PCB concentrations in Columbia River basin fish filets show a larger range of values than concen-

trations in Puget Sound filets. However, comparisons of mean concentrations show generally higher

concentrations in Columbia River basin fish than in Puget Sound fish. Filet concentrations ranged from

3.0-1415.7 pzg/kg in Columbia River basin fish, and from 4.0-140.0 pg/kg in Puget Sound fish

(Table 7-1). Mean total PCB concentrations in filets range from 50.0-189.1 Ag/kg in Columbia River

basin samples and from 9.2-19.7 pAg/kg in Puget Sound samples.

Total PCB concentrations in carp, crayfish, peamouth, largescale sucker, and white sturgeon are similar

throughout the Columbia River basin.

7.1.3 Mercury

Mercury concentrations show a similar range in Columbia River basin and Puget Sound filets. Columbia

river concentrations range from 6.0-580.0 pg/kg; Puget Sound concentrations range from 20.0-510.0

Ag/kg. Individual fish species show similar mercury concentrations throughout the Columbia River basin

(Table 7-1).

7.1.4 Dioxins/Furans

Dioxin and furan measurements are not available for Puget Sound fish. Mean 2,3,7,8-TCDD toxicity

equivalent concentrations (TEC) within individual species are generally higher in other Columbia River

basin locations than in the lower Columbia River basin. TEC values for carp, white sturgeon, and

largescale sucker filets in the lower Columbia River range from 0.23-5.02 ng/kg; at other basin locations
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the range is from 0.16-28.94 ng/kg. TEC values are higher in whole-body fish samples than in filets.
Concentrations in whole-body samples of carp, crayfish, peamouth, and largescale sucker range from

0.34-13.16 ng/kg in the lower Columbia River, and from 0.71-93.82 ng/kg at other basin locations.

7.2 NON-RESIDENT SPECIES

Table 7-2 summarizes corresponding data for non-resident fish: chemical concentrations measured in filet

or whole body samples, collected in the three regions described above in section 7.1. Data sources are

also the same as for resident species.

7.2.1 DDT

The highest mean DDT concentrations in filets have been measured in salmonids collected in areas of the

Columbia River basin outside of the lower Columbia River basin. The mean total DDT concentration

in chinook filets collected from these other basin locations was 100.8 pg/kg, while the corresponding

value measured by the Bi-State Program in the lower Columbia River was 13.7 pg/kg. Unlike chinook,

mean total DDT concentrations in steelhead are similar for samples collected in the lower Columbia River

and other areas of the Columbia River basin (7.9 pg/kg versus 9.1 pg/kg). Total DDT concentrations

reported for chinook and coho collected in the Puget Sound are slightly higher than values measured by

the Bi-State Program in the lower Columbia River. Mean total DDT concentrations were 22.2 pg/kg and

10.1 pug/kg in Puget Sound chinook and coho, respectively.

7.2.2 PCBs

Mean total PCB concentrations in salmonid filet samples were higher at other basin sites and in Puget

Sound than they were in the lower Columbia River basin. Mean concentrations at lower Columbia River

sites ranged from 3.9-10.6 pg/kg; at other basin sites the range was 49.2-56.7 pg/kg, and in Puget Sound

the range was 26.7-50.0 pg/kg. Whole-body concentrations were similar to filet concentrations.

7.2.3 Mercury

Mean concentrations of mercury in salmonids showed a similar range of values in all three areas sampled,

-ranging overall from 44.0-113.8 pAg/kg. Where both filet and whole-body samples were analyzed,

concentrations in filet samples were higher.
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TABLE 7-2. CONCENTRATIONS OF SELECTED CHEMICALS OF CONCERN IN NON-RESIDENT FISH SPECIES IN THE LOWER COLUMBIA RIVER AND OTHER NORTHWEST REGIONS (Page I of4)

i I Lower Columbia Riverb Other Col. River Basin Fuget Soul
Chinook | Coho I Steelhead Chiinook Steelhead Chinook Coho

Chemical Filet Filet Filet Filet Whole Filet Whole Filet Filet

DDD-op ' 0 0 0 4 1 0 1 0 0
Mean - - - 20.0 20.0 - 20.0 - -

Min 20.0 20.0 20.0 I

Max - - 20.0 20.0 20.0 I
SD 0,0 - - - -

DD-pp i 3 3 3 7 2 4 2 0 0
Mean 3.7 1.0 2.4 12.9 11.9 1.5 11.0 - -

Min 2.1 0.05 1.2 2.9 3.8 0.8 1.9 I
Max 5.7 1.5 3.4 20.0 20.0 2.5 20.0 I
SD 1.8 0.8 1.2 8.8 11.5 0.7 12.8 - -

DDE-op' 0 0 0 4 1 0 1 0 0
Mean - _ - 10.0 10.0 10.0 - -

Min _ 10.0 10.0 10.0

Max _ 10.0 10.0 10.0

SD - - - 0.0 - - - - -

PDE-pp i 3 3 3 7 2 4 2 0 0
Meani 8.5 3.0 2.3 75.7 268.2 5.1 53.4 - -

Min 4.6 2.3 1.4 10.1 16.3 3.8 6.7 I
Max 11.3 4.5 3.9 390.0 520.0 6.0 100.0 -

SD 3.5 1.3 1.4 139.2 356.2 1.3 66.0 -

DDT-op a 0 0 0 4 1 0 1 0 0
Mean - - - 20.0 20.0 20.0
Min 20.0 20.0 20.0
Max 20.0 20.0 20.0 I

SD 0.0 - - - -

DDT-pp' a 3 3 3 7 2 4 2 0 0
Mean 1.5 0.8 3.2 12.2 26.0 2.5 11.2 - -

Mil 0.5 0.3 2.2 1.5 2.0 1.7 2.4 I
Max 3.1 1.1 4.1 20.0 50.0 4.0 20.0 I

SD 1.4 0.4 1.0 9.8 34.0 1.0 12.4 --

DDT-total' 3 3 3 7 2 4 2 66 66
Mean 13.7 4.5 7.9 100.8 306.0 9.1 75.5 22.2 10.1
Min 7,5 3.4 4.9 14.6 22.1 6.5 11.0 6.3 3.8

Max 20.1 5.9 9.8 430.0 590.0 13.3 140.0 50.8 18.5
SD 6.3 1.3 2.6 148.0 401.6 3.0 91.2 11.2 3.5

Ior 1242 n 3 3 3 3 1 4 1 0 0
Mean 0.9 0.6 2.2 15.0 15.0 18.8 20.0 - -

Min 0.9 0.4 2.2 15.0 15.0 15.0 20.0 I

Max 0.9 0.9 2.2 15.0 15.0 20.0 20.0 I
SD 0.0 0.3 0.0 0.0 - 2.5 -

- _ = _ . J 
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TABLE 7-2. CONCENTRATIONS OF SELECTED CHEMICALS OF CONCERN IN NON-RESIDENT H15 SPECIES IN TIHE LOWER COLUMBIA RIVER AND OTHER NORTHWEST REGIONS (Page 2 of 4)

-_________ _ -Lower Columbia River e Other Col. River Basin Puget Sound

Chinook Coho Steellmad Chinook Steelhead Chinook Coho
Chemical _ ~~~~~~~Filet _ Filet --mlet | Filet Whole Filet Whole Filet | Filet

Aroelor 1248 n 3 3 3 3 1 4 1 0 0
Mean 0.9 0.6 2.2 15.0 15.0 18.8 20.0 - -

Min 0.9 0.4 2.2 15.0 15.0 15.0 20.0
Max 0.9 0.9 2.2 15.0 15.0 20.0 20.0 .
SD 0.0 0.3 0.0 . 0.0 - 2.5 -

Aroclor 1254 n 3 3 3 3 1 4 1 0
Mean 0.9 0.6 2.2 17.7 26.5 19.2 20.0 -

Min 0.9 0.4 2.2 15.0 26.5 16.7 20.0
Max 0.9 0.9 2.2 20.8 26.5 20.0 20.0
SD 0.0 0.3 0.0 2.9 - 1.6 - -

Aroclor 1260 n 3 3 3 7 2 4 2 0 0
Mean 10.0 3.1 5.1 35.2 33.4 1I.8 35.0 .
Min 2.8 2.1 3.5 15.0 16.7 15.0 20.0
Max 14.9 4.1 8.1 50.0 50.0 20.0 50.0
SD 6.4 1.0 2.6 18.5 23.5 2,5 21.2 - -

PCB.total n 3 3 3 7 2 4 2 66 66
Mean 10.6 3.9 6.5 49.2 54.1 56.7 55.0 50.0 26.7
Min 4.6 3.0 3.6 46.4 50.0 46.7 50.0 11.5 4.7
Max 14.9 5.9 8.l 50.8 58.2 60.0 60.0 216.0 107.0
SD 5.4 1.7 2.5 1.7 5.8 6.7 7.1 37.4 19.9

Hg n 3 3 3 11 2 4 2 66 66
Mean 99.7 44.0 63.7 94.5 45.5 113.8 61.0 99.0 55.0
Min 80.0 39.0 5S.0 48.0 24.0 91.0 32.0 60.0 30.0
Max 130.0 48.0 68.0 164.0 67.0 133.0 90.0 160.0 110.0
SD 26.7 4.6 5.1 41.6 30.4 18.3 41.0 25.0 17.0

1234678-HpCDD n 3 3 3 3 1 4 1 0 0
Mean 0.34 0.31 0.10 0.50 0.55 0.46 0.50 - -

Min 0.23 0.17 0.06 0.42 0.55 0.30 0.50
Max 0.52 0.47 0.15 0.60 0.55 0.65 0.50
SD 0.2 0.2 0.0 0.1 0.1 - -

1234678-HpCDF n 3 3 3 3 1 4 1 0 0
Man 0.07 0.27 0.08 0.12 0.07 0.28 0.27 - -

Min 0.06 0.06 0.06 0.09 0,07 0.12 0,27
Max 0.09 0.38 0.11 0.15 0.07 0.45 0.27
SD 0.02 0.18 0.03 0.03 _ 0.14 - -

1234789-HpCDF n 3 3 3 3 1 4 1 0 0
Mean 0.09 0.07 0.12 0.11 0.07 0.22 0.31 - -

Min 0.04 0.05 0.08 0.11 0.07 0.16 0.31 :
Max 0.13 0.09 0.17 0.13 0.07 0.32 0.31

_ SD 0 04 0.02 0.04 0.01 - 0.07 ____-



TABLE 7-2. CONCENTRATIONS OF SELECTED CHEMICALS OF CONCERN IN NON-RESIDENT FISH SPECIES IN TME LOWER COLUMBIA RIVER AND OTHER NORTHWEST REGIONS (Page 3 of 4)

Lower Columbia River Other Col. River Basin Puget Sound
Chinook Coho Stcalhead Chinook Steelhead Chinook | Coho

cienaical Filet Fact Pilet Filet Whole Filet Whole Filet Filet

123478-HxCDD n 3 3 3 3 1 4 1 0 0
Mean 0.09 0.04 0.06 0.16 0.19 0.21 0.70 - -

Min 0.07 0.04 0.05 0.14 0.19 0.14 0.70
Max 0.13 0.05 0.08 0,20 0.19 0.32 0.70
SD 0.04 0.01 0.01 0.03 - 0.07 -

123678-HxCDD 3 3 3 3 1 4 1 0 0
Mean 0.09 0.28 0.07 0.15 0.18 0.34 0.70 -

Min 0.06 0.05 0.07 0.14 0.18 0.14 0.70 .
Max 0.13 0.51 0.08 0.17 0.18 0.49 0.70
SD 0.04 0.23 0.01 0.02 - 0.15 - -

123789-HxCDD ia 3 3 . 3 3 1 4 1 0 0
Mean 0.10 0.06 0.08 0.14 0.18 0.31 0.70 - -

Min 0.06 0.05 0.06 0.13 0.18 0.13 0.70 _
Max 0.16 0.06 0.09 0.17 0.18 0.50 0.70 _
SD 0.05 0.01 0.02 0.02 - 0.17 -

123478-HxCDF n 3 3 3 3 1 4 1 0 0
Mean 0.07 0.04 0.10 0.14 0.12 0.21 0.50
Min 0.06 0.04 0.05 0.10 0.12 0.11 0.50
Max 0.08 0.05 0.14 0.23 0.12 0.29 0,50
SD 0.01 0.01 0.04 0.08 - 0.08 -

_ 123678-HxCDF i 3 3 3 3 1 4 1 0 0
Mean 0.06 0.23 0.10 , 0.12 0.08 0.23 0.65 -

Min 0.05 0.04 0.07 0.09 0.08 0.10 0.65
Max 0.07 0.63 0.13 0.18 0.08 0.31 0.65
SD 0.01 0.34 0.03 0.05 - 0.09 - -

123789-HxCDF n 3 3 3 . 3 1 4 1 0 0
Mean 0.13 0.07 0.11 0.15 0.06 0.24 1.05 - -

Min 0.12 0.06 0.06 0.09 0.06 0.09 1.05
Max 0.14 0.08 0.16 0.20 0.06 0.33 1.05
SD 0.01 0.01 0.05 0.06 - 0.11 -

234678-HxCDF n 3 3 3 3 1 4 1 0 0
Mean 0.08 0.04 0.09 0.13 0. IS 0.56 0.46
Mini 0.05 0.03 0.06 0.13 0.15 0.20 0.46
Max 0.10 0.05 0.11 0.14 0.15 1.10 0.46 .
SD 0.02 0.01 0.03 0.01 - 0.41

OCDD 3 3 3 3 1 4 1 0 0
Mean 1.57 1.39 0.18 3.77 4.05 3.64 7.30
Min 0.60 0.44 0.16 3.40 4.05 3.00 7.30 . .
Max 3.15 2.63 0.21 4.30 4.05 4.55 7.30 .
SD 1.38 .1.12 0.02 0,47 0.66 - .

. _ . .. _ _ . .. . ._- _. 
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| TABLE 7-2. CONCENTRATIONS OF SELECTED CHEMICALS OF CONCERN IN NON-RESIDENT FISH SPECIES IN THE LOWER COLUMBIA RIVER AND OTHER NORTHWEST REGIONS (Page 4 of 4)

i _ Lower Columbia River Other Col. River Basin Paget Sound

I . Chinook Cohon Steelhead Chinook Steelhead Chinook Coho
lbherical - .Filet Filet Filt. Fiet Whole | ~ tWhole Filet Fact

pCDF n 3 3 3 3 1 4 1 0 0

Mean 0.15 0.28 0.07 0.36 0.24 0.50 0.65 - -

Min 0.08 0.09 0.04 0.26 0.24 0.36 0.65 -

Max 0.26 0.56 0.12 0.47 0.24 0.72 0.65 --

SD 0.10 0.25 0.04 0.11 - 0.16 - - -

12378-PeCDD 3 3 3 1 4 0 0

Mean 0,20 0.34 0.09 0.10 0.11 0.34 0.85 - -

Min 0.14 0.11 0.07 0.09 0.11 0.12 0.85

Max 0.23 0.66 0.12 0.13 0.11 0.55 0.85 . .

SD 0.05 0.28 0.03 0.02 - 0.18 -- -

12378-PeCDF n 3 3 3 3 1 4 1 0 0

Mean 0.18 0.49 0.14 0.17 0.18 0.28 0.42 -

Min 0.15 0.07 0.11 0.14 0.18 0.15 0.42

Max 0.24 1.10 0.18 0.22 0.18 0.39 0.42

SD 0.05 0.54 0.04 0.04 - 0.10 - - -

23478-PeCDF n 3 3 3 3 1 4 1 0 0

Mean 0.20 0.03 0.08 . 0.15 0.19 0.21 0.30 -

Min 0.15 0.03 0.05 0.12 0.19 0.14 0.30

-1 Max 0.25 0.05 0.10 0.18 0.19 0.29 0.30

SD 0.05 0.01 0.03 0.03 - 0.08 -

2378-TCDD n 3 3 3 13 1 4 1 0 0

Mean 0.33 0.38 0.05 0.14 0.07 0.19 0.44 - -

Min 0.09 0.12 0.01 0.05 0.07 0.08 0.44 . - .

Max 0.64 0.89 0.07 0.30 0.07 0.26 0.44

________________ SD 0.28 0.44 0.04 0.08 . - 0.08 - - -

|378-TCDF n 3 3 3 13 1 4 1 0 0

Mean 0.72 0.43 0.24 2.51 1.10 0.52 . 0.74 - -

Min 0.59 0.10 0.21 0.64 1.10 0.38 0.74

Max 0.94 0.94 0.27 7.80 1.10 0.72 0.74

SD 0.19 0.45 0.03 2.11 - 0.15 - - -

EC n 3 3 3 13 1 4 1 0 0

Mean 0.80 0.80 0.23 0.45 0.45 0.77 1.62

Min 0.52 0.37 0.15 0.18 0.45 0.43 1.62

Max 1.03 1.54 0.29 0.98 0.45 0.95 1.62

SD 0.26 0.64 0.07 0.21 - 0.24 - I

All concentrations in p.g/kg except for dioxins and furans, which are in ug/kg. One-half detection limit used for non-detect values

b InclIudes only data from the three surveys described iS tlis document

| The sum of DDD-pp', DDE-pp', and DDT-pp'.

dThe sum of routinely detected Aroclurs (1248, 1254, and 1260). For Puget Sound data, all non-detected Aroclors were assumed to be 1.

Toxicity Equivalent Concentrations calculated using method of U.S. EPA (1989b)



7.2.4 Dioxins/Furans

Dioxin and furan measurements are not available for Puget Sound fish. The mean Toxicity Equivalent

Concentrations (TEC) for all dioxin and furan congeners were similar and less than 2 for all areas of the

Columbia River basin.

7.3 SUMMARY

DDT concentrations appear to be lower in the Bi-State study area (Columbia River basin below

Bonneville Dam) than in other areas sampled, for both resident and non-resident fish species. For PCBs,

concentrations in resident species are higher in the Columbia River basin than in Puget Sound, but

concentrations in non-resident species are lower in the Columbia River basin generally, and in the Bi-

State study area in particular. Mercury concentrations do not show any notable trend by region or

resident/non-resident status. Dioxin/furan data are not available for Puget Sound. In the Columbia River

basin, tissue concentrations of these contaminants are higher in resident than in non-resident species, and

concentrations in resident fish species are higher for fish collected outside of the lower Columbia River.
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APPENDIX A

DESCRIPTIVE DATA FOR FISH SAMPLES

Table A-1 Descriptive Information About Each Fish and Crayfish Sample Collected for
1991 and 1993 Lower Columbia River Reconnaissance Surveys

Table A-2 Capture Date, Method, Location, and Physical Information for Each Lower
Columbia River Specimen Collected in 1994-95

Table A-3 Composite Identification for 1994-95 Samples

Table A4 Biological Data for Each Fish Sample Collected in 1994-95
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N TABLE A-i, DESCRIPTIVE INFORMATION ABOUT EACH FISH AND CRAYFISH SAMPLE COLLECTED
FOR 1991 AND 1993 LOWER COLUMBIA RIVER RECONNAISSANCE SURVEYS (Page 1 of 2)

River I Sample Number Weight g() Length in.) Percent
Species Year Mile - Number of Individ. Mean Minimum Maximum Mean Minimum Maximum Lipid

Carp 1991 80 D23 . 1300 475 2000 15.7 11.3 17.8 2.S
Carp 1991 85 D:>24 5 587 250 1050 12.3 9.6 15.5 6.5
Carp 1991 92 D26 5 1670 ll00 2750 16.9 15.2 20.2 5.8

Carp 1991 99 D28 5 1264 450 1760 15.2 11.0 17.3 2.8
Carp 1991 101 D29 5 1805 1150 3125 17.6 15.6 21.7 2.3

Carp 1991 106 D31 5 1647 1400 2420 17.1 15.8 20.5 6.0
Carp 1991 -118 D35 5 2380 1900 3300 17.1 15.4 19.3 4.0
Carp 1991 125 D38 5 1800 1500 2100 16.3 15.4 17.3 3.3
Carp 1991 142 D40 5 2860 2000 3000 18.5 16.5 20.5 4.0
Carp 1993 14 1-C 4 3275 2375 4509 20.9 19.9 23.0 6.0

Carp 1993 141 15-C 5 1739 1248 2252. 17.5 15.6 19.1 3.0
Crayfish 1991 21 D6 30 27.7 12.2 47.7 n/a 'n/a n/a 1.3
Crayfish 1991 27 D8 31 51.0 20.9 132.4 nla n/a nla 1.8
Crayfish 1991 39 D10 31 29.5 13.4 63.7 n/a n/a nla 1.5
Crayfish 1991 40 D12 10 33.2 19.5 51.7 n/a n/a nla 1.4
Crayfish 1991 50 D15 32 30.0 13.9 68.7 n/a n/a n/a 1.6
Crayfish 1991 58 016 31 37.7 13.3 65.4 n/a -na n/a 1.6

Crayfish 1991 63 D19 30 64.2 33.9 124.4 n/a n/a n/a 2.4
Crayfish 1991 71 D20 21 69.8 25.0 132.0 n/a n/1a n/a 1.8
Crayfish 1991 76 D22 18 33.0 2.7 77.3 n/a n/a n/a 0.8
Crayfish 1991 80 D23 12 50.4 20.2 103.2 n/a n/a n/a 1.1
Crayfish 1991 85 D24 31 41.4 13.4 121.2 n/a n/a n/a 1.3
Crayfish 1991 92 D26 32 46.6 25.0 78.5 n/a n/a n/a 1.5
Crayfish 1991 99 D28 24 48.5 27.2 85.6 n/a n/a - ala 2.6
Crayfish 1991 101 D29 30 .41.2 6.9 89.6 n/a n/a n/a 2.1
Crayfish 1991 106 D31 12 34.2 7.9 84.3 n/a. n/a n/a' -1.4
Crayfish 1991 118 D35 61 43.6 6.4 117.4 n/a n/a n/a 1.4
Crayfish 1991 125 D38 27 49.0 22.0 79.0 n/a n/a n/a 2.3
Crayfish 1991 142 D40 9 59.6 27.0 86.9 ni/a n/a n/a 1.3
Crayfish 1993 21 2-CF 15 59.0 29.9 91.4 n/a n/a n/a 1.6
Crayfish 1993 23 3-CF 19 42.3 19.2 85.3 n/a n/a n/a 2.0
Crayfish 1993 26 4-CF 15 56.6 28.0 98.9. n/a n/a n/a 1.8
Crayfish 1993 29 5-CF 21 . 39.3 16.8- 95.9 n/a n/a n/a 0.8
Crayfish 1993 36 6-CF 13 32.3 5.6 100.0 n/a n/a n/a 1.0
Crayfish 1993 59 7-CF 15 33.0 16.1 51.1 n/a n/a n/a 0.8
Crayfish 1993 68 8-CF 13 39.4 5.0 93.5 n/a n/a n/a 1.0
Crayfish 1993 81 9-CF 15 33.5 14.2 64.3 n/a n/a n/a 1.2
Crayfish 1993 88 10-CF 15 57.3 21.3 117.8 n/a n/a n/a 0.6
Crayfish 1993 90 1I-CF 15 92.1 48.3 137.7 rna n/a n/a 1.8
Crayfish 1993 95 12-CF 12 43.2 14.6 79.2 n/a n/a n/a 2.0
Crayfish 1993 120 13-1-CF 13 58.3 9.9 114.0 n/a n/a n/a 2.0
Crayfish 1993 120 13-2-CF 13 59.0 32.9 115.8 n/a n/a n/a 1.4
Crayfish 1993 120 13-3-CF 13 50.4 18.5 86.9 n/a n/a n/a 1.4
Crayfish 1993 124 14-CF 8 47.1 21.8 77.4 n/a nta n/a 2.2

Largescale sucker 1991 21 D6 5 976 745 1500 16.3 15.0 17.7 2.2
Largescale sucker 1991 27 D8 5 944 625 1250 16.6 14.8 18.5 2.7
Largescale sucker 1991 39 D10 5 940 500 1250 16.7 14.0 18.5 3.6
Largescale sucker 1991 40 D12 5 788 530 1125 15.8 13.8 17.3 3.0
Largescale sucker 1991 50 D15 5 675 450 950 15.0 12.6 17.7 2.9
Largescale sucker 1991 58 D16 5 584 400 700 14.7 12.6 16.2 3.5
Largescale sucker 1991 63 D19 5 490 275 725 13.5 11.0 16.0 2.4
Largescale sucker 1991 71 D20 5 870 650 1050 16.5 15.2 17.3 1.4
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TABLE A-L. DESCRIPTIVE INFORMATION ABOUT EACH FISH AND CRAYFISH SAMPLE COLLECTBD
FOR 1991 AND 1993 LOWER COLUMBIA RIVER RECONNAISSANCE SURVEYS (Page 2 of 2)I ______________ . .. -. = ..... _ ,........

River Sample Number P ent
Species Year I Mite Number of IndividI Mean Minimum M m ean Minimum Maximum LipidSpce [ . _ _ _ __ __ __ _ ._.___,,.._

l Largescale sucker 1991 76 D22 5 950 750 1350 16.7 15.4 17.7 2.4
Largescale sucker 1991 80 D23 5 805 700 1025 16.3 15.5 17.4 2.2
Largescale sucker 1991 85 D24 5 520 300 725 14.0 11.8 16.1 3.1 
Largescale sucker 1991 92 D26 5 980 700 1200 17.7 15.6 18.9 3.1
targwscale sucker 1991 99 D28 6 542 260 80D 14.7 11-6 18.1 3.6
Largescale sucker 1991 101 D29 5 900 725 1150 17.0 15.8 18.5 2.4
Largescale sucker 1991 106 D31 5 704 500 1050 16.2 14.8 18.1 3.5
Largescale sucker 1991 118 D35 5 1020 900 1200 16.4 15.6 17.3 2.3
Largescale sucker 1991 125 D38 6 461 197 581 13.5 9.9 15.8 3.3
Largescale sucker 1991 142 D40 8 378 320 592 14.3 12.2 17.3 3.7
Largescale Sucker 1993 14 1-IS 2 1153 955 1351 17.5 16.5 18.5 4.6
Largescale Sucker 1993 21 2-LS 5 767 580 1235 15.7 14.2 18.7 4.6
Largescale Sucker 1993 23 3-LS 5 795 651 1118 16.4 15.0 18.5 3.4
Largescale Sucker 1993 26 4-LS 5 726 437 976 15.5 12.8 17.1 6.6
Largescale Sucker 1993 29 5-LS 5 858 678 1147 16.6 15.4 18.3 4.8
Largescale Sucker 1993 36 6-LS 5 376 94 674 11.9 8.1 14.6 8.4
Largescale Sucker 1993 59 7-LS 5 496 362 574 13.4 12.2 14.0 2.8
Largescale Sucker 1993 68 8-LS 5 867 546 1418 16.1 14.4 18.9 1.8
Largescale Sucker 1993 81 9-LS 5 473 140 666 13.3 9.3 15.2 0.6
Largescale Sucker 1993 88 lo-iS 5 309 40 774 9.9 6.1 15.8 4.8
Largescale Sucker 1993 90 11-IS 5 633 524 863 14.9 13.4 16.5 3.8
Largescale Sucker 1993 95 12-LS 5 363 92 586 11.7 8.1 14.4 3.8
Largescale Sucker 1993 120 13-1-LS 5 703 453 1150 15.5 13.0 18.9 1.4
Largescale Sucker 1993 120 13-2-LS 5 612 417 947 14.7 13.0 17.5 1.0
Largescale Sucker 1993 120 13-3-LS 5 433 194 581 12.9 10.0 14.4 3.0
Largescale Sucker 1993 124 14-LS 5 651 422 1026 15.1 13.2 17.5 2.2

Peainout 1991 13 D3 9 199 123 302 9.6 8.5 11.0 12.2
Peamouth 1991 39 D1O 5 131 52 165 8.6 6.4 9.5 3.9
Peamouth 1991 40 D12 5 77 22 128 7.3 5,1 8.9 4.2
Peamouth 1991 50 D15 7 101 44 137 8.0 6.3 9.2 5.9
Peamouth 1991 58 D16 8 60 21 143 6.6 5.2 8.9 5.9
Peamouth 1991 63 D19 7 51 27 75 6.4 5.3 7.4 6.2
Peamouth 1991 70 D21 5 66 31 103 6.8 5.4 8.2 6.9
Peamouth 1991 80 D23 5 66 50 100 6.1 5.1 7.8 8.1
Peamouth 1991 85 D24 5 107 46 200 8.3 6.5 10.2 5.1
Peamouth 1991 99 D28 5 92 67 125 t.O 7.1 8.9 2.4

White sturgeon 1991 15 EM 15 1 17300 n/a n/a 49.3 nla n/a 0.7
White sturgeon 1991 18.5 RPM 18.5 1 11500 n/a n/a 43.7 n/a n/a 1.1
White sturgeon 1991 20 RM 20 1 10900 n/a n/a 45.5 n/a n/a 0.4
Whsite sturgeon 1991 21 RM 21 1 llgO nla n/a 49.1 n/a nla 0.3
White sturgeon 1991 21 RM21 1 11800 n/a n/a 49.1 n/a n/a 0.7
White sturgon 1991 27 RM 27 I n/a n/a n/a pla n/a n/a 7.1
White sturgeon 1991 49 RM 49 1 10500 n/a n/a 44.1 n/a n/a 2.4
White sturgeon 199l 49 RM 49 1 200OO n/a n/a 52.0 n/a n/a 0.3
Whitesturgeon 1991 49 RM149 1 17200 n/a n/a 49.1 n/a n/a 0.2
White sturgeon 1991 75 RM 75 1 28600 n/a n/a 58.0 n/a . n/a 4.3
White sturgeon 1991 75 RM 75 1 10400 n/a n/a 42.0 n/a n/a 8.5
White sturgeon 1991 75 RM 75 1 19500 n/a n/a 50.0 n/a n/a 9.5
White sturgeon 1991 80 RM 80 I 14100 n/a nla n/a n/a n/a 4.9
White sturgeon 1991 103 RM 103 1 n/a n/a n/a n/a n/a n/a 2.3
White sturgeon 1991 115 RM lS I n/a n/a n/a nra n/a n/a 1.8
White sturgeon 1991 127 RM 127 1 n/a n/a n/a nfa n/a n/a 0.9
White sturgeon 1991 136 RM 136 1 n/a n/a n/a n/a n/a n/a 1.8
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TABLE A-2. CAPTURE DATE, METHOD, LOCATION, AND PHYSICAL INFORMATION
FOR EACH LOWER COLUMBIA RIVER SPECIMEN COLLECTED IN 1994-95 (Page I of 5)

Specimen Species Date Captured Method Location Length (in) Weight (g) S

126 Carp 12/7194 EF Martinl Slough 20.9 2437.7 M
153 Carp 2/6195 EF Carrolls Channel 21.6 2086.2 M
154 Carp 216i95 E F Carrolls Channel 22.4 2449 _ M
155 Carp 2/6195 EF Carrolls Channel 26.0 3718.8 M
156 Carp 2/7/95 EF Scappoose Bay 25.0 3809.5 F
157 Carp 2/6/95 EF Carrolls Channel 23.8 3537.4 F
158 Carp 2/6/95 EF Carrolls Channel 26.0 3809.5 M
1 Chinook 9/22/94 Hatchery Kalama River 35.2 n/a M
3 Chinook 9/29/94 Hatchery Big Creek 27.7 3306 F
11 Chinook 9/29194 Hatchery Big Creek 34.8 n/a F
12 Chinook 9/29/94 Hatchery Big Creek 34.1 n/a F
13 Chinook 9/29194 Hatchery Big Creek 36.4 n/a F
14 Chinook 9/29/94 Hatchery Big Creek 34.1 n/a F
lS Chinook 9/29/94 Hatchery Big Creek 30.5 n/a F
16 Chinook 9/29/94 Hatchery Big Creek 31.0 n/a F
17 Chinook 9/29/94 Hatchery Big Creek 31.4 n/a F
18 Chinook 9/29/94 Hatchery Big Creek 29.7 n/a F
22 Chinook 9/22/94 Hatchery Kalama River 32.0 n/a M
26 Chinook 9/29/94 Hatchery Big Creek 27.6 3080 F
28 Chinook 9/22/94 Hatchery Kalaina River 33.5. n/a M
32 Chinook 9/29/94 Hatchery Big Creek 30.4 4738 F
33 Chinook 9/22/94 Hatchery Kalama River 36.0 n/a M
34 Chinook 9/22/94 Hatchery Kalama River 34.0 n/a M
35 Chinook 9/22/94 Hatchery Kalarna River 31.6 n/a M
37 Chinook 9/29/94 Hatchery Big Creek 30.3 4178 F
40 Chinook 9/22/94 Hatchery Kalama River 30.5 n/a M
41 Chinook 9/22/94 Hatchery Kalama River 31.4 n/a M
43 Chinook 9/22/94 Hatchery Kalama River 38.2 n/a M
45 Chinook 9/22/94 Hatchery Kalama River 38.1 n/a M
46 Chinook 9/22/94 Hatchery Kalaina River 35.3 n/a M
48 Chinook 9/29/94 Hatchery Big Creek 30.0 3986 F
2 Coho 9/29/94 Hatchery Big Creek 25.0 2270 F
4 Coho 9/29/94 Hatchery Big Creek 26.1 2944 M



TABLE A-2. CAPTURE DATE, METHOD, LOCATION, AND PHYSICAL INFORMATION
FOR EACH LOWER COLUMBIA RIVER SPECIMEN COLLECTED IN 1994-95 (Page 2 of 5)

Specimen # Species Date Captured Method Location Length (in) Weight (g) Sex
5 Coho 9/22194 Hatchery Lewis River 27.5 3305 M
6 Coho, 9/29194 Hatchery Big Creek 25.0 226 F|
7 Coho 9/22194 Hatchery Lewis River 27.4 3040 M
8 Coho 9/22/94 Hatchery Lewis River 23.3 1941 M
9 Coho 9/29/94 Hatchery Big Creek 23.4 1822 F
10 Coho 9/29/94 Hatchery Big Creek 22.0 1563 F
19 Coho 9/22/94 Hatchery Lewis River 25.0 2401 M
20 Coho 9/29/94 Hatchery Big Creek 22.8 1377 F 3
21 Coho 9129/94 Hatchery Big Creek 26.1 2192 F
23 Coho 9/29/94 Hatchery Big Creek 23.6 1812 F
24 Cohn' 9/22194 Hatchery Lewis River 24.9 2243 M
25 Coho .9/29/94 Hatchery Big Creek 20.8 1411 F
27 Cohn 9/22/94 Hatchery Lewis River 25.2 2513 M
29 Coho 9/22/94 Hatchery Lewis River 25.6 2396 M
30 Coho 9122194 Hatchery Lewis River 25.9 2488 M
31 Coho 9/22/94 Hatchery Lewis River 25.1 2441 M
36 Coho 9129194 Hatchery Big Creek 20.6 1271 F
38 Coho 9/22/94 Hatchery Lewis River 25.0 2546 M
39 Coho 9/22/94 Hatchery Lewis River 26.1 2658 M
42 Coho 9/29/94 Hatchery Big Creek 23.6 2395 F
44 Coho 9129194 Hatchery Big Creek 25.5 2297 F
47 Coho 9/22/94 Hatchery Lewis River 24.1 2319 M
49 LS Sucker 12/2194 EF Cottonwood Point 17.0 855.8 F
50 LS Sucker 12/1/94 EF Bridal Veil 17.2 n/a M
51 LS Sucker 12/3/94 EF Hayden Island 20.2 1408 P
52 LS Sucker 12/3/94 EF Pearcy Island 20.8 1441.2 F
53 LS Sucker 12/2/94 EF Government Island 19.4 1100.3 F
54 LS Sucker 12/2/94 EF Cottonwood Point 18.8 1071.2 F
55 LS Sucker 12/3/94 EF Tomahawk Island 16.6 736 M
56 ' LS Sucker 12/1/94 EF Bridal Veil 19.0 n/a F
57 LS Sucker 12/3/94 EF Hayden Island 19.2 1152.7 F
58 LS Sucker 12/3/94 EF Pearcy Island 17.7 967.5 F
59 LS Sucker 12/3/94 EF Tomahawk Island 18.0 855.3 F



TABLE A-2. CAPTURE DATE, METHOD, LOCATION, AND PHYSICAL INFORMATION

FOR EACH LOWER COLUMBIA RIVER SPECIMEN COLLECTED IN 1994-95 (Page 3 of 5)

Specimen# j Species Date Captured Method Location | Length (in) Weight (g) | Sex

60 LS Sucker 1213/94 EF Pearcy Island 17.4 824.9 F

61 LS Sucker 12/2/94 EF Government Island 20.1 1204 F

62 LS Sucker 1213/94 EF Pearcy Island - 17.5 815.3 F

63 LS Sucker 12/1/94 EF Bridal Veil 16.0 n/a F

-64 LS Sucker 1212/94 EF Cottonwood Point 15.6 630.3 F

65 LS Sucker 1211/94 EF Bridal Veil 19.3 n/a F

66 LS Sucker 12/1/94 EF Bridal Veil 18.1 n/a F

67 LS Sucker 12/2/94 EF Government Island 19.9 1165 F

68 LS Sucker 1212/94 EF Flag Island 18.4 1066 F

69 LS Sucker 12/2/94 EF Government Island 18.3 908 F

70 LS Sucker 12/2/94 EF Cottonwood Point 16.8 655 M
71 LS Sucker 12/1/94 EF Bridal Veil 18.9 n/a F

72 LS Sucker 1212/94 EF Flag Island 19.4 1145 F

100 LS Sucker 12/9/94 EF Kalama River Marina 18.5 n/a F

101 LS Sucker 12/9/94 HF Kalama River Marina 18.5 n/a F
102 LS Sucker 12/9/94 EF Kalama River Marina 19.5 n/a F

103 LS Sucker 12/9194 EF Kalama River Marina 16.3 n/a F

104 LS Sucker 12/9194 EF Kalasna River Marina 20.5 n/a F

105 LS Sucker 12/9/94 EF Kalama River Marina 19.5 n/a F
106 LS Sucker 12/9/94 EF Kalama River Marina 17.3 n/a F

107 LS Sucker 12/9/94 EF Kalama River Marina 18.5 n/a F

108 LS Sucker 12/8/94 EF Scappoose Bay 18.5 n/a F
109 LS Sucker 12/8/94 EF Scappoose Bay 17.8 n/a F
110.[.5 Sucker 12/8/94 HF Scappoose Bay n/a

110 LS Sucker 12/8/94 EF Scappoose Bay 16.8 n/a F

l12 LS Sucker 12/8/94 EF Scappoose Bay 16.8 n/a F

113 LS Sucker 12/8/94 EF Scappoose Bay 16.5 n/a F

114 LS Sucker 12/8/94 EF Scappoose Bay 17.5 nta F

115 LS Sucker 12/8/94 EF Scappoose Bay 18.0 n/a F
115 LS Sucker 12/8194 EF Scappoose Bay 18.0 nta F

116 LS Sucker 12/7/94 EF Coon Island 15.3 n/a M

117 LS Sucker 12/7194 EF Coon Island 20.5 1133.8 F

119 LS Sucker 12/7/94 EF Coon Island 20.5 1247.2 F
120 LS Sucker 12/8194 EF Scappoose Bay 16.5 n/a F



TABLE A-2. CAPTURE DATE, METHOD, LOCATION, AND PHYSICAL INFORMATION
FOR EACH LOWER COLUMBIA RIVER SPECIMEN COLLECTED IN 1994-95 (Page 4 of 5)

Specimen # Species Date Captured Meth Location Length (in) Weight (g) Sex
121 LS Sucker 12/8/94 EF Scappoose Bay 18.3 n/a F
122 LS Sucker 12/81S4 EF Scappoose Bay 18.5 ii/a F. _ _ __ _ ._ _ __ _ _ .__ _ ___ _ _ _ _ __ _ _ 

123 LS Sucker 12/8/94 EF Scappoose Bay 20.0 n/a F
127 LS Sucker 12/4/94 EF Bachelor Isl. Slough 20.3 1275.5 F
128 LS Sucker 2/2/95 EF Clatskanie River 18.5 n/a F
129 LS Sucker 2/2/95 EF Clatskanie River 17.7 n/a F
130 LS Sucker 2/2/95 EF Clatskanie River 15.6 n/a F
131 LS Sucker 2/5/95 EF Knappa Slough 16.7 n/a F
132 LS Sucker 2/2/95 EF Clatskanie River 18.2 n/a F
133 LS Sucker 2/2/95 EF Clatskanie River 17.5 n/a _
134 LS Sucker 2/5/95 EF Blind Slough 16.7 n/a F
135 LS Sucker 2/2/95 EF Clatskanie River 19.3 n/a F
136 LS Sucker 2/6/95 EF Clatskanie River 15.7 n/a F
137 LS Sucker 12/29/94 EF Near Bug Hole 19.0 n/a F
138 LS Sucker 2/2/95 EF Clatskanie River 14.8 n/a F
139 LS Sucker 2/6/95 EF Clatskanie River 19,5 n/a F
140 LS Sucker 2/2/95 EF Clatskanie River 20.3 n/a F
141 LS Sucker 12/29/94 EF John Day River 17.0 n/a F
142 LS Sucker 2/5195 EF Knapper Slough 15.6 n/a F
143 LS Sucker 2/6/95 EF Clatskanie River 15.9 n/a F
144 LS Sucker 2/5/95 EF Blind Slough 17.5 n/a F
145 LS Sucker 2/3/95 EF Clifton Channel 17.9 n/a F
146 LS Sucker 2/3/95 EF Clifton Channel 19.3 n/a F
147 LS Sucker 2/2/95 EF Clatskanie River 14.8 n/a M
148 LS Sucker 2/3/95 EF Clifton Channel 16.5 n/a F
149 LS Sucker 12129/94 EF Near Bug Hole 19.5 n/a F
150 LS Sucker 12/30/94 EF Young's Bay 21.0 nfa F
151 LS Sucker 2/2/95 EF Clatskanie River 18.9 n/a F
152 LS Sucker 2/9/95 EF Clatskanie River 17.5 n/a F
73 Steelhead 12/28/94 EF Cowlitz River 32.0 n/a M
74 Steelhead 12/28/94 EF Cowlitz River 27.5 n/a M
75 Steelhead 1228/94 EF Cowlitz ver 29.0 M
76 Steethead 12/28/94 EF Cowlitz River 27.0 n/a M

m ~ ~ ~~~7 Steha m2289 EF Colt Rie - mJ ii/ M m-



TABLE A-2. CAPTURE DATE, METHOD, LOCATION, AND PHYSICAL INFORMATION
FOR EACH LOWER COLUMBIA RIVER SPECIMEN COLLECTED IN 1994-95 (Page 5 of 5)

Specimen | Species | Date Captured J Method | Location | Length (in) j Weight (g) I Sex
77 Steelhecad 12127/94 EF Eagle Cliff 28.0 nda M
78 Steelhead 12/27/94 EF Eagle Cliff 26.0 n/a F

79 12/28/94 F Cowlitz River 31.0 na F
80 Steelhead 12/28/94 EF Cowlitz River 29.0 n/a F
81 Steelhead 12/28/94 EF Cowlitz River 30.0 n/a F
82 Steelhead 12/16/94 EF Eagle Cliff 26,2 n/a M
83 Steelhead 12/28/94 EF Cowlitz River 25.8 n/a M
84 Steelhead -12/16/94 EF Eagle Cliff 24.8 n/a F
85 Steelhead 12/16/94 EF Eagle Cliff 32.3 n/a F
86 Steelead 12/16/94 EF Eagle Cliff 26.2 n/a F
87 Steelhead 12/16/94 EF Eagle Cliff 27.2 n/a M
88 Steelhead 12116/94 EF Eagle Cliff 34.6 n/a M
89 Steelhead 12/16/94 EF Eagle Cliff 25.6 n/a M
90 Steetxead 12/15/94 EF Eagle Cliff 27.9 n/a M
91 Steelhead 12/16/94 EF Eagle Cliff 25.4 n/a M
~P- 92 Steelhead 12/16/94 EF Eagle Cliff 29.3 n/a F

93 Steelhead 12/15/94 EF Eagle Cliff 24.8_ n/a F
94 Steelhead 12/16/94 EF Eagle Cliff 31.9 n/a M
124 Steelhead 12/11/94 EF Clatskanie River 25.8 n/a M
125 Steelhead 12/10/94 EF Longview 25.3 n/a M
95 Sturgeon 1/11/95 Hook Mouth of Willamette 45.5 6258.5 F
96 Sturgeon 1/11/95 Hook Mouth of Willamete 43.0 6848.1 M
97 Sturgeon 1/11/95 Hook Mouth of Willamette 46.0 10249.4 M
159 Sturgeon 1/117/95 Hook Hayden Island 4260 n/a TIM
160 Sturgeon 1/17/95 Hook Hayden Island 42.0 n/a n/a
161 Sturgeon 1/17/95 Hook Hayden Island 45.0 n/a n/a
162 Sturgeon 1/17/95 Hook Hayden Island 45.5 n/a n/a
163 Sturgeon 3/17/95 Hook Near Trojan NPP 47.5 n/a M
164 Sturgeon 2/17/95 Hook Briz Bay 43.5 n/a M
165 Sturgeon 2/18/95 Hook Near Trojan NPP 45.5 n/a F
166 Sturgeon 2/18/95 Hook Near Trojan NPP n/a n/a n/a
167 Sturgedn 2/18195 Hook Near Trojan NPP 47.5 n/a F

EF = Electrofisting
Hook = Rod and Reel
n/a = Information not available



| TABLE A-3. COMPOSITE IDENTIFICATION FOR 1994-95 SAMPLES (Page 1 of 2)

Composite ID: LSCmpl-1 Composite ID: DCmpl
Species: LS Sucker Species: Steelhead
Number in Composite: a Nmnber in Composite: 8
SpecimenA: 138 (F) 139 (F) 142 (F) 144 (F) Specimen#: 78 (F) 79 (F) 80 (F) 81 (F)

145 (F) 149 (F) 150 (F) 152 (F) 84 (F) 85 (F) 86 (F) 92 (F)

Composite ID: LSCmpI-2 Composite ID: DCmp2
Species: LS Sucker Species: Steelhead
|Number in Composite: 8 Number in Composite: 8
Specimen #: 128 (F) 130 (F) 131 (F) 132 (F) Specimen #: 73 (M) 74 (M) 75 (M) 76 (M)

133 (F) 135 (F) 136 (F) 143 (F) 77 (M) 82 (M) 83 (M) 87 (M)

Composite ID: LSCmpl-3 Composite ID: DCmp3
Species: LS Sucker Species: Steelhead
Number in Composite: 8 Number in Composite: 8
Specimen 1: 129 (F) 134 (F) 137 (F) 140 (F) Specimen N: 88 (M) 89 (M) 90 (M) 91 (M)

141 (F) 146 (F) 148 (F) 151 (F) 93 (F) 94 (M) 124 (M) 125 (M)

Composite ID: LSCmp2-1 Composite ID: KCmpl
Species: LS Sucker Species: Chinook
Number in Composite: 8 Number in Composite: 8
Specimen!: 101 (F) 103 (F) 106 (F) 107 (F) Specimen : 1 (M) 22 (M) 28 (M) 33 (M)

110 (F) 112 (F) 114 (M) 121 (F) 34 (M) 35 (M) 40 (M) 41 (M)

Composite ID: LSCmp2-2 Composite ID: KCmp2
Species: LS Sucker Species: Chinook

Number in Composite: 8 Number in Composite: 8
Specimen #: 102 (F) 104 (F) 105 (F) 109 (F) Specimen!: 3 (F) 26 (F) 32 (F) 37 (F)

113 (F) 115 (F) 119 (F) 122 (F) 43 (M) 45 (M) 46 (M) 48 (F)

m~~~ ~ ~ m- -.. m m. m.. m m. 



TABLE A-3. COMPOSITE IDENTIFICATION FOR 1994-95 SAMPLES (Page 2 of 2)

Composite. ID: LSCmp2-3 Composite ID: KCmp3
Species: LS Sucker Species: Chinook
Number in Composite: 8 Number in Composite: 8
Specimen1: 100 (F) 108 (F) 1ll (F) 116 (M) Specimen#: 11(F) 12 (F) 13 (F) 14 (F)

117 (F) 120 (F) 123 (F) 127 (F). 15 (F) 16 (F) 17 (F) 18 (F)

Composite ID: LSCmp3-1 Composite ID: HCmpl
Species: LS Sucker Species: Caho
Number in Composite: 8 Number in Composite: -8
Specimen #: 50 (M) 63 (F) 65 (F) 66 (F) Specimen #: 5 (M) 7 (M) 8 (M) 19 (M)

69 (F) 70 (M) 71 (F) 72 (F) 24 (M) 27 (M) 29 (M) 30 (M)

Composite ID: LSCmp3-2 Composite ID: HCmp2
Species: LS Sucker Species: Coho
Number in Composite: 8 Number in Composite: 8
Specimen #: 49 (F) 51 (F) 52 (F) 53 (F) Specimen #: 4 (M) 25 (F) 31 (M) 38 (M)

55 (M) 58 (F) 62 (F) 68 (F) 39 (M) 42 (F) 44 (F) 47 (M)

Composite ID: LSCmp3-3 Composite ID: HCmp3
Species: LS Sucker Species: Coho

umber in Composite: 8 Number in Composite: 8
Specimen #~: 54 (F) 56 (F) 57 (F) 59 (F) Specimen #: 2 (F) 6 (F) 9 (F) 10 (F)

60 (F) 61 (F) 64 (F) 67 (F) 20 (F) 21 (F) 23 (F) 36 (F)

Composite ID: CCmpl
Species: Carp
Number in Composite: 7
Specimen #: 126 (M) 153 (M) 154 (M) 155 (M)

156 (F) 157 (F) 158 (M). _ ....
[Sex of each specimen given in parentheses next to specimen number



TABLE A-4. BIOLOGICAL DATA FOR EACH FISH SAMPLE COL ECTED IN 1994-95

Number
Fillets per Mean Mean

Sample ID Species Sample Length (in) Weight (g) % Lipid % Moisture I
LSCmpl-1 Largescale Sucker 8 17.9 n/a 1.17 79.08
LSCmpl-2 Largescale Sucker 8 17.2 n/a 0.79 80.09
LSCmpl-3 Largescale Sucker 8 18.3 n/a 1.08 7980 |
LSCmp2-1 Largescale Sucker 8 17.3 n/a 1.45 80.85
LSCmp2-2 LargescaTe Sucker 8 19.1 n/a 2.06 78.68
LSCmp2-3 Largescale Sucker 8 18.3 n/a 2.26 77.94
LSCmp3-1 Largescale Sucker 8 18.0 n/a 1.41 79.55
LSCmp3-2 Largescale Sucker 8 18.5 1048.8 2.88 80.86
LSCmp3-3 Largescale Sucker 8 18.5 986.2 1.69 79.88

CCmpl Carp 7 23.7 3121.2 4.37 72.51
DCmpl Steelhead 8 28.5 n/a 2.87 73.86
DCmp2 Steelhead 8 27.9 n/a 4.06 74.39
DCmp3 Steelhead 8 28.0 n/a 4.82 70.60 
KCmpl Chinook 8 33.3 n/a 3.51 66.52
KCmp2 Chinook 8 32.1 3566.5 1.71 73.99
KCmp3 Chinook 8 33.2 n/a 0.72 76.24 I
HCmpl Coho 8 25.6 2548.4 1.67 71.80
HCmp2 Coho 8 24.6 2384.6 0.48 73.52
HCmp3 Couo 8 24.0 1896.0 0.85 74.22 |
SIND1 White Sturgeon 1 45.5 6258.5 2.17 78.78
SIND2 White Sturgeon 1 43.0 6848.1 1.69 76.73
SIND3 White Sturgeon 1 46.0 10249.4 0.86 77.75 I
SIND4 White Sturgeon 1 42.0 n/a 1.00 77.71
SIND5 White Sturgeon 1 42.0 n/a 0.69 77.07 f

SIND6 White Sturgeon 1 45.0 n/a 2.46 75.02 I
SIND7 White Sturgeon 1 45.5 n/a 0.99 77.03
SINDS White Sturgeon 1 47.5 n/a 0.88 77.83
SIND9 White Sturgeon 1 43.5 n/a 0.04 80.26
SIND10 White Sturgeon 1 45.5 naa 0.14 81.80
SIND11 White Sturgeon 1 na n/a 0.36 80.64
SINDI12 White Sturgeon 1 47.5 n/a 0.41 80.55

(n/a= not available

A-10
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APPENDIX B
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TABLE B-l. I9YI L)Sr OF DEThEl) CHEMICALS IR EAOCH l'ISlPC'ES rage 1 of2)

l ~~~CARP CRi[YFlIS , LSSUlCKCER PEANDtUI'H STUJR6EON

ehula Arseoic
Barium Bariua Barium - Barium

Cadmium Cadmium Cadmium Cadmium Cadmium

Copper Copper Copper Copper Copper
Lead Lead Lead Lead Lead
Mercury Mercury Mercury Mercury Mercury

Nickel Nickel Nickel Nickel Nickel

Silver Silver

Zinc Zinc Zinc Zinc Zinc

Semi-Volatiles 1,2,4-Tchlorubenzee

I,4-Dichloroberezene
2,4-Dinitrotolueac

2-Calorophenol
2-Methyliaphlthalene 2-Methylaaphthaleae

4.Chloro-3-methylphenol

4-Nitrophenol
Acenaphthene
Bis(2-edaylhexypsphthalate BLs(2-edayllaexyl)phahalatc Bir(2-etlryllhyl)phdlatlur Dis(2-ethylhexyI)phdalate Bis(2-cthyllaxyl)plthalate

Buryl aenzyl plrhaulate
Di-n-butylplhthalate Di-rn-butylphrtalate Di-n-butylphdhalate

Isophorore ,
t; N-Nizroso-di-n-propylamine

Naphthalene
Phewol
Pylere

Pesticides/PCBs Adrm Atdrt Alden
atpha-BHC

Aroclor 1242
Aruclor 1254 Aroclor 1254 Aroclor 1254
Aroclor 1260 Aroclor 1260 Aroclor 1260

beta-BHC oeh-BHC beta-BHC

Dacthal

Dieldrin Dieldrin Dieldrin Dieldria Dieldrli

Endosulfan I Eodosulfan I Eadosulfan I
Endosllfata 1 

Endosulfan sulfate Endasulfan sulfate Endosulfaa sulfate

Endrin Eodrin

Eaidrin aldehyde EBdrin aldehyde Endrin aldehyde

Heptachlor
Liadatte Liudane Liodaue

Malathion

Methaxychlolr Methoxychlor Methoxychlbr

Methyl parathion Methyl paradtion
Mirex
o,p'-DDD o,p'-DDD o,p'-DDD o,p'-DDD
op'-DDE o,p'-DDE op'-DDE o~p'-DDE



CARP URAYPISH LSSUURER PEAMOTIH URGt:EON

kcen't. op-DDT op'-DDT o,p'-DDT
p,p'-DDD p.p'-DDD p,p'-DDD Pp-DDD p,p'-DDD
p,p'-DDE p.p'-DDE pp'-DDE p,p'-DDE

p,p'-DDT PP-DDT p,p'-DDT p,p'-DDT
Puarahon Parathion

DioxinsFurans 2 -3- --8--CDD - 2,3,7,8-tCDD 2,3.f78-TiDD - -,------ DD -,3-7---- --DD
2,3,4,7,8-PeCDF 2,3,4,7,8-PeCDF 2,3,4,7,8-PeCDF 2,3,4,7,8-PeCDF 2,3,4,7,8-PeCDF
2,3.4,6,7.8-HxCDF 2.3.4,6.7.8-HxCDF 2,3.4,6,7,9-HxCDF 2,3,4.6,7,8-HxCDF

-1,2,3,7,8-PeCDP 1,2,3,7,8-PeCDF 1,2.3,7,8-PeCDF .1,2,3,7,8-PcCDF 1,2,3,7,8-PeCDF
1,2,3,7,8-PeCDD 1,2.3.7,8-PeCDD 1,2,3,7,8-PeCDD 1,2,3,7,8-PeCDD
1,2,3,7,8,9.HxCDF 1I2,3,7,8,9-HxCDF 1,2,3,7,8d9-HxCDF
1,2,37,78,9-HxCDD 1,2,3.7,8,9-HxCDD 1,2,3,7,8,9-HxCDD I,2,3,7,8,9-HxCDD

1,2,3,6,7.8-HxCDF 1,2,3,6,7,8-HxCDF I,2,3,6,7.8-HxCDF 1,2,3,6.7,8-HxCDF
1,2,3.6.7,8-HxCDD 1,2,3.6.7,8-HxCDD 1,2,3.6,7,8-HxCDD 1,2,3,6,7,8-HxCDD
1,2,3,4,7,8-HxCDF 1,2,3,4,7,8-HxCDF 1,2.3,4,7,8-HxCDF 1,2,3,4,7,8-HxCDF
1.2,3,4,7,8-HlxCDD 1,2,3.4.7,8-HxCDD 1,2,3,4,7,8-HxCDD 1,2,3,4.7,8-HxCDD
1,2,3,4,7,8,9.HpCDF 1,2,3,4,7,8,9-HpCDF 1,2,3,4,7,8,9-HpCDF 1,2,3,4.7,8,9-HpCDF

1,2,3,4,G,7,8-HpCDF 1,2,3.4,6,7,S-HpCDF 1,2,3,4,6,7,8-HpCDF 1,2.3,4,6,7,8-HpCDF
1,2,3.4.6,7,8-HpCDD 1,2,3,4.6,7,S-HpCDD I,2,3.4,6,7.S-HpCDD 1,2,3,4,6.7,8-HpCDD 1,2,3,4,6,7,8-UpCDD
OCDD OCDD OCDD OCDD OCDD

P OCDOCDF 0CDP OCDF OCDF
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TABLE B-2. 1991 LIST OF NON-DETECTED CHEMICALS FOR EACH FISH SPECIES (Page 1 of 3}

tARP CRAWFISH IssUKR PEAMIOULtF S-TRGEON

Mais Antimony A=n;my Antimony Antimony Antimony
Barium

Arsenic Arsenic Arsenic Arsenic

Selenium Selenium Selenium Selenium Seleniun

Silver Silver Silver
3uni- r,2.41iicbror t daL ahenV a4Tf,4-iiscoroer.nie rZf,4-ich brbenzene I,2.4-Trtchlnro~enzenn

volatiles 1,2-Dichlorobenzene 1,2-Dichlorobenzene 1,2-Dichlorobenzene 1,2-Dichlorobenzene 1,2-Dicblorobenzene

1,3-Dichlorobenzene 1,3-Dichlorobenzene 1,3-Dichloroben2 ne 1,3-Dichlorobenzene 1,3-Dichlorobenzene
1,4-Dichlorobenzene 1,4-Dicklnrobenzene 1.4-Dichlorobenuene 1,4-Dichlorobenzene

2,4,6-Trichlorophenol -2,4.6-Trichlorophenol 2,4,6-Triraorophenol 2,4,6-Trichlorophenol 2,4,6-Trichlorophenol

2,4-Dichlomrphenol 2,4-Dichblrophenol 2,4-Diclokrophenol 2,4-Dichlorophenol 2.4-Dichlorophenol
2,4-Dimethylphewl 2,4-Dimethylphenol 2,4-Dimeithylphewil 2,4-Dimethylphenol 2,4-Dimethylphonol

2,4-Dinitmophenol 2.4-DinitrWpherol 2,4-Dinitnophenel 2,4-Dinitrophenol 2.4-Dinilropheiiol
2.4-Dinimtrotoluene 2,4-Dinimrosoluene 2,4-Dinitrotoluege 2.4-Dinirotoluefn

2,6-Dinitrotolumee 2,6-Dinittmolluene 2,6-Dinitrntoluene 2,6-Dinitrotoluene 2,6-Dinitrotoluene
2-Chleronmpithalene 2-Chloronaphthalene 2-Chloron phtltiene 2-Chloronaphthalene 2-Chloronaphthalene

2-Chlorophenol 2-Chloroplbewal 2-Chiorophenol 2-Chlorophenol

2-Methy1naphthaleKe 2-Methyyinaphltdalene 2-Methyinaphihalene
2-Methylphaenwl 2-Methylphenwl 2-Melbylphenol 2-Methylphenol 2-Meihylphenol

2-Nitroplienol 2-Nitmophewl 2-Nitrophewl 2-Nitrophenol 2-Nitrephenol

3,3'-Dichlcrohenzidine 3,3'-Dichlorobenzidine 3,3'-Dicrlorobenzidine 3,3-Dichlorobenzidine 3,3'-Dichblorwbemzidine
4-Bronsophenyl phenyl etber 4-Brommpltenyl phenyl ether 4-Bromophenyl phenyl ether 4-Bromophenyl phenyl ether 4-Bromophenyl phentyl ether

4-Chloro-3-oiethylphenol 4-Chlozo-3-merhy!phenol 4-Chloro-3-methylphrnol 4-Chloro-3-methylphelno
4-Chlorophenylpheaylether 4-Choroptenylphenylether 4-Chloropltenylphrnylether 4-Chlorophenylphenylether 4-Chlorophenylphenylether

4-Methylphenol 4-Methylphirol 4-Methylphenol 4-Methylphewol 4-Methylphenol

4-Nilrophenol 4-Nitrophenol 4-Nitrophenwl 4-Nisroptenol
Acenapbthene Acenaphthemn Acenaphithene Acenapphthene

Acenaphthylenc Acenaphthylene Arenaphthylene Acenaphthylene Acenaphthylene
Anitacene Amtbracete Anthracene Andhracene Anthracem,
Benz[ajanthl=en Bes[ajmnthrncer BDenzjalajhraene Benz[a]anthracene BenzaJanthracenc
Beotoa]pyrenn BDezo[ajpyrene Benzo[a]pyrene Benzoja~pyrenn Benzolajpyrene
Benzonbfluiranthen Benzojbjfluoranthenn Benco[b]tifluonrtene Benzo[bhfluoranthene Benzolb~fluoranthene
Benzojg~h.ijperylene BenzaIg~t,ilperylenie Benzo[g,hbijperylrne Benzofg~hiperylene Benzolgh,ijpeiylrnr
Benzeok]fluorathene Benzolkfluomranthene Benzo[k]fluornthene -Benzolkjfluoramthene Bemnzoqkfluoranthenn
Bis(2-chlomeoesxy)metLhwe Bis(2-chbroethoxy)mnehsne Bin(2-ehuroethoxy)msethne Bis(2-chloroethoxy)mnethane Bis(2-ehloroethoxy)methane

Dis(2-ehloroethyl)ether Dis(2-clilorcthyl)ether Bis(2-chloroethyl)ether Bis(2-chloroethyl)ether Bis(2-chloroethyl)ether
Bis(2-ebonoisopnopyl)ether Bis(2-cbleroisopropyl)eiher Dis(2-chloroisopropyl)ether Bis(2-chloroisopropyl)elher Bis(2-chloroisopropyl)ether
Butyl benyl phthalate Euryl benzyl phthaiate Bntyl benzyl plithalate Butyl benzyl phihalite

Cbryu Chrysene Ctinysemne Chrysene , Chrysene
Di-n-butylphthalate Di-n-butylphthalase

Di-n-oczylphthalate Di-n-ocrylphmhaasae Di-n-octylphthalate Di-n-octylphthalate Di-n-octylphthalate
Dibenz[a,hlanmtracene Dibenzahijanthrancene Dibenzla,hjanthracene Dibenzla,h]anthracene Dibenrza,hlanthracene

Diethyl phthalase Diethyl phtbale Diethyl phthlalse Dielhyl phithalate Dierhyl plthlnlate'
Dimetihyl phihalase Dimtethyl photalsac Dimethyl phthalate Dimethyl phtMate Dimeshyl phthailate
Fluoranshzne Fluorwilhene Fluoratithnnn Fluorantherce Fluoranthene
Fluorvne Floorem; Fluorief, Fluorene - Puorefte



TABLE B-2. 1991 LIf OF NON-DEIECTD CEMICALS OR EACH FISH SPECIS (ge 2 os 3)

CARP CRAYFISH iLUCK PEAMOU1 s nURGEON

(Conrt) He-ahlx nhrO. Id.a Hexachltombtndene Ilexsehlorobuodren Hexacbloeobataiene HexRachlrhtardbene
Hxachlorocyclopentatliene lexachlorocycdopentadiene Hexachlarocyclopeatadieae fexachlorocyclopentadiene Hexachlorocyclopetadiene
Hexachloreethatw Hexaachlorothanc Hexachloroethane Hexchloroethane Hexachlnroethane
Indcnjl,2,3-cdjpyrene, Imlenlofl 3-cdjpyrene Indenoil,2,3-cdjpyrsne Indenol,2.3-cdipyrene Indenoll,2,3-edipyrene
Isophorone Isophorox Isophorone Isophorone

N-Nitrosa-di-n-psopylarnine N-Niaoso-di-n-propylaaaine N-Ntroso-di-n-propylamine N-Nhlroso-di-n-propylsmine
N-Nitrosodiphenylamine N-Nierosodiphenylanine N-Nitrosodiphenylamnine N-Niirosodiphenylaunine N-Nhrosodiphenylamine

Naphthaleae Naprthalenr Naphthalene Naphthalene
Nitrobeneene Niteobemnz Nitroeen2ene Nitrobenzene Nihrobenzene
Phenathmee Pienamtbrene Pbenaxsluene Phenanthrenc Pheanozhrene

Phenol Phenol Phenol Phenol
Pyrene Pyrerene Pyrene

Pesacedes/ JIL-BlC - - - -aI-D - -- ----- -------------------
PCBs Arodor 1016 Asoclor 1016 Arocler 1016

AMdrin Aldrin
alpha-BHC alpha-BHC
maclor 1016 Arociar 1016

Aroclor 1221 Aroclor 1221 Aroclor 1221 Aroclor 1221 Arelor 1221
Arclot 1232 ArMlor 1232 Arcdar 1232 Aroclor 1232 Aroclor 1232
Aroolor 1242 Aroclo- 1242 Atocier 1242 Areclor 1242

tz Arodor t24S Maroer 1248 Aracleer 1248 Asocler 1248 AroCor 1243
Aoclor 1254 Aroelor 1254
Mracler 1260 Aroclor 1260

beta-IHC beta-BHC
Chlordane Chloidawe Chtordane Chlerdaw Chlordaae
DacahaDacacihal Dacthal Dacthal
delea-BHC delta-BHC delta-BHC delta-BUC deha-BNHC
Dicfoel Dicofol Dicofol Dicofol Dicafal
Ervlastatfm [ EEndosulfie I
Endaoslfan 11 Endasulfan 11 tindosulfan 11 Endosulfan 11
Endosulfan sulfate Erndoslfasn sulfate

Eadrin Endein
Endrin aldehyde Endrin aldehyde
Hepachlor Heptachtor Uepiaphior Heptachlor
Heptachlor epoxide Heptachlor epoxide HepaahlnO epaxide Hepuachlor epoxide Heptachlor epoxide
Hexachlorobezene Hexachlorobenzmne Hexacblocobenzere Hexachloroahnzene Hlexchlorohezn1e

Lindane Lindane
Malathion Malathion Malathion Malathion
Methoxychlor Methoxychior
Methyl prathion Methyl parathion Methyl parathion

Mirex Mirex Mirex Mirex
op'-DDD
op'-DDE

op -DDT o p'-DDT

a~~~~~_ a - - - a a - - -_n_ _-- 



TABLE B-2. 1991 LIST OF NON-DETECTED CHEMICALS FOR EACH FISH SPECIES (Page 3 of 3)

I CARP CRAYFISH SUCERPEAMOUTHI ST.URUEON
(con't.) pp'-DDE

p,p'-DDT
Parathion Parathion - Parathion
Pentachlorophenol Pentachlorophenol Pentachlorophenol Pentachlorophenol Prorachlorophenol
Toxapheae Toxaphene Toxaphene Toxaphenc Toxaphene

Dioxins/ . T,2,3,7,8-PeCDD l

FuPans 1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF

1 ,2,3,7,8,9-HxCDF 1 ,2,3,7,8,9-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
.1 2,3,4,7,8,9-HpCDF
OCtP

tw



CTABLE BT 3. 1993 LIST 'F DETECTED CHEMICKLS FOR EACH FISH SPECIES
CARP CRAYFISH LSSU CRE

Metals Antimony
Arsenic Arsenic |

Barium Barium Barium
Cadmium Cadmium Cadmium
Chromium Chromium Chromium
Copper Copper Copper
Lead Lead Lead
Mercury - Mercury Mercury
Nickel Nickel Nickel
Selenium Selenium Selenium
Silver Silver Silver
Zinc Zinc Zinc

Butyltins lDibuCyltin . Dibutyltin
Tributyltin Tributyltin.

Semi-volatiles 2-M dTliaihalpne 2Me7h1yfinphffialeCn
4-Methylphenol
Acenaphthene
Benzyl Alcohol

Bis(2-etylhexyl)phtIalate
Di-n-butylphthalate Di-n-butylphthalate
Dibenzofuran
Fluorene
Naphthalene Naphthalene
Phenanthrene
Phenol

Pesticides/PCBs K roci- isr -. - c 12f4
Aroclor 1260 Aroclor 1260 Aroclor 1260
p,p'-DDD p,p'-DDD
pp'-DDE p,p'-DDE pIp'-DDE
p,p-DDT p,p'-DDT

Dioxins/furans 2i37-TCT-- F - -SYW,-TCDF 2,3,7,8-TCDF
2,3,7,8-TCDD 2,3,7,8-TCDD

2,3,4,7,8-PeCDF 2,3,4,7,8-PeCDP
2,3,4,6,7,8-UxCDF 2,3,4,6,7,8-HxCDF
1,2,3,7,8-PeCDF 1,2,3,7,8-PeCDF

1,2,3,7,8-PeCDD
1,2,3,7,8,9-HxCDF 1,2,3,7,8,9-HxCDF

1,2,3,6,7,8-HxCDF
1,2,3,6,7,8-HxCDD 1,2,3,6,7,8-HxCDD
1,2,3,4,7,8-HxCDD 1,2,3,4,7,8-HxCDD

1,2,3,4,6,7,8-HpCDF 1,2,3,4,6,7,8-HpCDF
1,2,3,4,6,7,8-HpCDD 1,2,3,4,6,7,8-HpCDD
OCDD OCDD OCDD

OCDF
Radionuclides ----------- - - - - - COiil 37

Plutonium 238
Plutonium 239/240 Plutonium 239/240

B-6



TABLE BR. 193I T F ON-DETECTED CHEMCLS FOR EACH FISH SPECIS Page (1 o)

* ~~~,icraiCARPCRAYFISHLSUC R

s ~~~~~Antimony .Antimony

Arsenic
Butyltins A J~~~~~~ -IUUI LtI4I~~~ ~~~~~ ~~~~~~ ~

Monobutyltin Monobutyltin Monobutyltin
Tributyltin

Semi-volatiles 1,2,Tiichhoiobenzene 1,2,4Trichorobenzene 1,274-Erlorobenzene
I,2-Dichlorobenzene 1,2-Dichlorobenzene 1,2-Dichlorobenzene
1,3-Dichlorobenzene 1,3-Dichlorobenzene 1,3-Dichlorobenzene
1 ,4-Dichlorobenzene 1 ,4-Dichlorobenzene I.4-Dichlorobenzene

2,4,5-Trichlorophenol 2,4,5-Trichlorophenol . 2,4,5-Trichlorophenol
2.4,6-Trichlorophenol 2,4,6-Trichlorophenol 2,4,6-Trichlorophenol
2.4-Dichlorophenol 2,4-Dichloropheno5 2s4Dichlorophenol
2,4-Dimethylphenol 2,4-Dimethylphenol 2,4-Dimethylphenol
2,4-Dinitrophenol 2,4-Dinitrophenol 2,4-Dinitrophenol
2,4-Dinitrotoluene 2,4-Dinitrotoluene 2,4-Dinituotoluene
2,6-Dinitrotoluene 2,6-Dinitrowluene 2,6-Dinitrotoluene
2-Chloronaphthalene 2-Chloronaphthalene 2-Chloronaphthalene
2-Chlorophenol 2-Chlorophenol 2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol 2-Methylphenol 2-Methylphenol
2-Nitroaniline 2-Nitroaniline 2-Nitroaniline
2-Nitrophenol 2-Nitrophenol 2-Nitrophenol
3,3'-Dichlorobenzidine 3,3-Dichlorobenzidine 3,3-Dichlorobernidino
3-Nitroaniline 3-Nitroaniline 3-Nitroaniline
4,6-Dinitro-2-methylphenol 4,&Dinitro-2-methylphenol 4.6-Dinitro-2-methylphenol
4-Bromophenyl phenyl ether 4-Bromophenyl phenyl ether 4-Bromophenyl phenyl ether
4-Chloro-3-mnethylphenol 4-Chloro-3-methylphetnol 4-Chloro-3-methylphenol

4-Chloroaniline 4-Chloroaniline 4-Chloroaniline
4-Chlorophenylphenylether 4-Chlorophenylphenylether 4-Chlorophenylphenylether
4-Methylphenol 4-Methylphenol
4-Nitroaniline 4-Nitroaniline 4-Nitroaniline
4-Nitrophenol 4-Nitrophewnl 4-Nitrophenol
Acenaphthene AceAnphthcne
Acenaphthyleric Aceriaphthyleme Acernaphthylene

. Anthraene Anthracer Anthracene

Benzfa]anthracene Bermla arthlacem Benz[ajanthracene
Benzola)pyrene Bnofalpyrene Bemofalpyrne
Benzolb,k~fluoranthene Bezomb.klfluoranthenh Benza[b,kfluorawnhene

Benzolgth,ibpeylene Benzo[ghilperylene Benzolg,hilperylene

Benzoic acid Berzoic acid Betnoic acid
Benzyl Alcohol Benzyl Alcohol

. Bis(2-chloroethoxy)methane Bis(2-chloroethoxy)methane Bis(2-chloroetboxy)methane
Bis(2-chloroethyl~eiher Bis(2-chloroethyl)ether Bis(2-chloroethyl)ether
Bis(2-chloroisopropyl)ether Bis(2-chloroisopropyl)ether Bis(2-chlaroisopropyl)ether
Bis(2-ethytlexyl)phthalade Bis(2thylhcxyl)pbthalate
Butyl benzyl phthalate Butyl benzyl phthtate Butyl benzyl phthalate
Carbazole Carbazole Carbazole
Chrysent Chsenh Chrysent

- ~~~~~~Di-nbuylphthalat
Di-n-octylphbialate Di-noctylphthae Di-roctylphthaue
Dibenz(a,blandiracene Dibenz[abjandAcee Dibenz~ahjanthracene
Dibemzofuman Dibeozofiuran

. ~~~I~ethyl phthalate Diethyl pht2alte Diethyl phth31ate

Dimethyl phthalatm Dimethyl phthalate Dimethyl phthalte
Fluoranthene Fluorantheme Fluoranthene
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-I--t B2. -19 USOF NiTZr>ETED cEC; 0E #ACS t> SP page a or 3)

CO- L i \;- ~ '~" Ffuorene fluorene
Hexachlorobutadiene Hecxachlorobutadiene Hexachlorobluadiene
Rlexachlorocyclopentacliene Hlexachlorocyclopentadiene Hexchlorocyclopentadiene
Indenoj I,2.3-cdJpyrene Indcenof ,2,3-cdjpyrene Indenoti ,2,3-cdjpyrenc
Isophoroae Isophorone Isophorone
Naphthalenc
Nitrobenzene Nitrobenzene Nitrobenzene
Phenanthrene PhenInthrene
Phenol Phenol
Pyrene Pyrcne Pyrene

PesticideslPCBs ATdrin -Aldrin
alpha-BHC alpba-BHC alpha-BHC
alpha-Chlordane alpha-Chlordane alpha-Chlordane
Aroclor 1221 Aroclor 1221 Aroclor 1221
Aroclor 1232 Aroclor 1232 Aroclor 1232 I
Aroclor 1242/1016 Aroclor 1242/1016 Aroclor 124211016
Aroclor 1248 Aroclor 1248 . Aroclor 1248

Aroclor 1254
beta-BHC beta-BHC beta-BHC
delta-BHC delta-BHC delta-BHC
Dicofol Dicofol Dicofol
Dieldrin Dieidri Dieldrin I
Endosulfaa I Endosulfan I Endosulfan I
Endosulfn II Endosulfan 11 Endosulfan II
Endosulfan sulfate Endosulfan sulfate Endosulfan sulfate
Endrin Endrin Endrin
Endrin aldehyde Endrin aldehyde Endrin aldebyde
Endrin ketone Endrin ketone Endrin ketone
gamma-Chlordane gam-Chlordane gamma-Chlordane
Heptachior Hepchlor Heptachlor
Heptachlor epoxide Heptachlor epoxide *Heptachlor epoxide
Hexachlorobenzene Hexachloroberzene Hexachlorobenzene
Lindane Lindane Lindane
Methoxychior Methoxychlor Methoxychlor
Methyl parathion Methyl prathion Methyl parathion
o,p'-DDD o,p'-DDD o,p'-DDD 
o,p'-DDE o,p'-DDE op'-DDE
o,p'-DDT op'-DDT o,p'-DDT

p,p'-DDT
Pentachlorophenol Pentaohlorophewl Penchlorophenol
Toxaphene Toxaphene Toxaphene

Dioxin/Furans 2,BYrIhD
1,2,3,7,8-PeCDD 1,2,3,7,8-PeCDD

1,2.3,7,8-PeCDF
2,3,4,7,8-PeCDF
1,2,34,47,8-HxCDD
1,2,3,6,7,8-HxCDD

1,2,3,7,8,9-HxCDD 1,2,3,7,8,9-HxCDD 1,2,3,7,8,9-HxCDD
1.2,3,4,7,8-HxCDF 1,2,3,4,7,8-HxCDF 1,2.3,4A7,8-HxCDP
1,2,3,6,7,8-HxCDF 1,2,3,6,7,8-HxCDF

1,2,3,7,8,9-HxCDF
2,3,4,6,7,8-HxCDF,

1,2,3,4,6,7,8-HpCDF 1,2,3,G,7,8-HpCDD
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I TABLE B-4. -9 L - ON-=DE TECTEDCHEMCALSFOREACHFH 3)
CARP CRAYFISH LSSUCKER

(coat) 1,2,3,4,7,8,9-HpCDF 1,2,3,4,,8,9-HpCDF 1i,2,3,4,1,8,9-HpCDF
OCDF OCDF

Radionuclides aTerlcium 241 Americium 2414 Americium 241
Cesium 137 Cesium 137
Cobalt 60 Cobalt 60 Cobalt 60
Europium 152 Europium 152 Europium 152
Europium 154 Europium 154 Europium 154
Europium 155 Europium 155 Europium 155
Plutonium 238 Plutonium 238

Plutonium 2391240
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TABLE B-5. 1995 LIST OF DETECTED CHEMICALS FOR EACH FISH SPECIES

CHINOOK COHO LS SUCKER STURGEON STEELHEAD CARP

Antimony
Baritum Barium Barium Barium Barium
Cadmium Cadmium

Arsenic Arsenic Arsenic Arsenic Arsenic Arsenic

Copper Copper Copper Copper Copper Copper
Mercury Mercury Mercury Mercury Mercury Mercury
Nickel Nickel Nickel Nickel Nickel Nickel
Selenium selenium Selenium Selenium Selenium Selenium
Lead Lead Lead
Silver Silver

SemniVolatiles Phenol Phenol Phenol

4-Methylphenol 4-Metoylphenol 4-Methylphenol
4-Nitrophenol 4-Nitrophenol 4-Niheophenal 4-Nizeopheanol

_ _~~~~~~~~~~~~biu(2-ethylisexyljpletlaluat
Pesticides/PCIls Aldrin

alpha-BHC alpha-BHC alpha-BHC
Aroclor 1248 Aroclor 1248 Aroclor 1248

Arocloe 1260 Aroclor 1260 Aroclor 1260 Aroclor 1260 Arcclor 1260 Aroclor 1260
DDD DDD ODD DDD DDD DDD
DDE DDE DDE DDE, DDE DDE
DDT DDT DDT DDT DDT

Eadrin Endrin
Endein ketone

gamma-BIC gamnma-BHC
Hexachlorobenzeue Hexachlorobeanzene Hexachlorobcazene Hexachlorobenzene

Hexachlrohbutadieae Hexachlorobutrdiene Hexachloroburadiene

OioxailFurana 2,3,7,8-TCDD 2,3,7,8-TCDD
2,3,7,8-TCDF 2,3,7,8-TCDF 2,3,7,8-TCDF 2,3,7,8-TCDF 2,3,7,8-TCDF 2,3,7,8-TCDF
1,2,3,7,8-PeCDD
1,2,3,7,8-PeCDF 1.2,3,7,8-PeCDF 1,2,3,7,8-PeCDF 1,2,3,7,8-PeCDF i,2,3,7,8-PeCDF 1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF 2,3,4,7,8-PeCDF 2,3,4,7,8-PeCDF
1,2,3,4,7,8-HxCDD 1,2,3,4,7,8-HxCDD 1,2,3.4.7,8-HxCDD 1,2,3,4,7,&8-HxCDD
1,2,3,4,7,8-HxCDF 1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDD I,2,3,6,7,8-HxCDD I,2,3,6,7,8-HxCDD 1,2,3,6,7,8-HxCDD
1,2,3,6,7,8-HxCDF 1,2,3,6,7,8-HxCDF 1,2,3,6,7,8-HxCDF
1,2,3,7,8,9-HxCDD 1,2,3,7,8,9-HxCDD
1,2,3,7,8,9-HxCDF I,2,3,7,8,9-HxCDF 1,2,3,7,8,9-HxCDF

2,3,4,6,7,8-HxCDF 2,3,4.6,7,8-HxCDF 2,3,4,6,7,8-HxCDF 2,3.4,6,7,8-IixCDF
1,2,3,4,6,7,8-HpCDD 1,2,3,4,6,7,8-HpCPD 1,2,3,4,6,7,8-HpCDD 1,2,3,4,6,7,8-HpCDD 1,2,3,4,6,7,8-HpCDD 1,2,3,4,6,7,8-HpCDD

1,2,3,4,6,7,S-HpCDF 1,2,3,4,6,7,8-HpCDF 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
tCDD OCDD OCDD OCDD
OCDF OCDF OCDF OCDF

-a a a a a a a a a a a a a S a~,
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TABLE B-6. 1995 LIST OF NON-DETECTED CHEMICALS FOR EACH FISH SPECIES (Page I of 2)

CHINOOK CONO LS SUCKER STURGEON STEELHEAD CARP
Metals Antimony Amtimony Antimony Antimony Antimony

Barium
Cadmium Cadmiumu Cadmium Cadmium

Lead Lead Lead
Silver Silver Silver _ Silver

Semi-velatiles 1,4-Dichloroeenze 1,4-DicThlorobenzene 1,4-Dichlowhernenu 1,4-Dichlorobenzene L4-Dichlarohenrene 1,4-Dichlorobenzene
2,4-Diniteophenol 2,4-Dihitrwphenol 2,4-Dinitrophenol 2,4-Dinitrophse2ol 2.4-Diutrophenol. 2,4-Dirrphenol
2,4-Trielorlbetezene 2,4-Trichlorohenzene 2.4-Trichlorwhenzene 2,4-Trichlorohenzene 2.4-Tuirhlorobenzene 2,4-Trichlorobenzere
2-Chlorophenl -2-Cblorophenol 2-Chlorophenol 2-Chlowphenol 2-Chlorophenol 2-Chlorophenol |
4-Methylpheml 4-Methylphenol 4-Methylphenol
4-Nitrophenoi 4-Nitrophenol
Acenaphthene Acenaphthene Acenaphtherne Arenaphthene Acenaphlhene Acensphthene
bis(2-ethylhexyl)phthalate bis(2-ethylhrayl)phtha1ate bis(2-ethylhexyl)phtbalte bis(2-ethylhexyl)phthalate bis(2-ethylhexyl)phthaldtc
Chrysene Chrysene Chrysene Chlysene Chrysene Chrysene
lsophorone Isophoronue Isophorone Isophurone Isophorone Isophorone
N-nitroso-di-n-propylamine, N-nitroso-di-n-propylarnine N-nitroso-di-n-propylamnine N-nitruoo-di-n-propylamnine N-nihroso-di-n-propylamine N-nitroso-di-n-propylamine

Phenol Phenol Phenol
Pyrene -Pyrene - - -Prne Pyree PyreTe- Pyren-

Pesticides/PCBs Aldrin Aldrin Aldrin Aldrin Atdrin
alpha-BHC alpha-BHC alpha-BHC
alpha-Chlordane alpha-Chlordane alpha-Chlordane alpha-Chlordane elpha-Chlordane alpha-Chlordane
AroelorlOI16 AroclorlO16 Aroclor1lO16 AroclorlO16 AroclurlOleI Aroclor 1016

W Aroclurl221 Aroelorl221 Aroclorl221 Aroclorl221 Aroclorl221 Aroclur 1221
_ Aroelorl232 Aroclorl232 Aroclorl232 AroelorI232 Aroclorl232 Aroclor 1232

Areclorl242 Aroclorl242 Aroelorl242 Aroclorl242 Aroclorl242 Aroelor 1242
Aroclorl248 Aroelorl248 Aroclorl248S
Aroclorl254 Aroclorl254 AroclorI254 Aroclorl254 AroclorI254 Aroclor 1254
heta-BHC beta-BHC beta-BHC beta-BHC bera-RHC beta-BHC

DDT
delta-BHC delta-BHC delta-BHC - delta-DUC delta-BHC delta-UHC
Dieldrin Didldrin Pieldrin Dieldrhn Dieldrin' Dieldrin
Endosutfan I Endosulfan I Endosulfare I Endosulfan I Endosulfan I Endosulfan I
Endosutlfan 1I Eudmulia H Endosullbn 11 Endosulfan 11 Endasulfan 11 Endosalfan 11
Endosulfan sulfate Endosulfan sulfate Endosulfan sulfate Endosulfan sulfate Endosulfan sulfate Endesulfan sulfate
Endrin Endrin Endrin Endrin
Endrina aldehyde Eedrin aldehyde Endrhn aLdehyde Endrin aldehyde Endrin aidesydc Endnialdehyde
Endrin ketone Endrin ketone Endrin ketone - Endrin ketone Endnin ketone
ganuna-BHC gamuma-BHC gamma-DOC gamma-BHC
zamma-Chlordane gamuna-Chlordaue gamma-Cblordane gamma-Chlordane gamuma-Chlordaue gamrna-Chlordane
Heptachlor Neptachlor Heptachlor Heptachlor Heptachlor Heptachdor
Heptachlor epoxide Heptacldor epoxide Heptachlor epoxide Heptachlor epoxide Heptachlor epoxide Heptachlor epoxide
Hexarhluebenzeee Ueachlroheneene.
Hexachlorooutadiene Hexachlurobutadiene Hexachlorobutadiene
Methoxychlor Methoxychlor Methoxychlor Methoxychlor Methoxychlor Methoxychlor
Methyl parathion Methyl parathion Methyl parathion Methyl parathion Methyl parathion Methyl parathion
Mirex Mirex Mirex Mirex Mirex
Tuxapheur Toxaphene Toxaephene Tapecne -Toxaphene Toxaphene



TABLE B-6. 1995 LIST OP NON-DETECTED CHEMICALS FOR EACH FISH SPECIES (Page 2of2)

CHINOOK COHO LS SUCKER STURGEON STEELHEAD CARP

DioxiWdFu.ans 2,3,7,8-TCDD 2,3,78-TCDD 2,3,8-TCDD 2,3,7.S-TCDD
1,2,3,7,8-PeCDD 1,2,3,7,8-PeCDD 1,2,3,7,8-PeCDD 1,2,3,7,8-PeCDD 1,2,3,7,8-PeCDD

2,3,4.7,8-PeCDF 2,3,4,7,8-PeCDF 2,3,4,7,S-PeCDF

1,2,3,4,7,8-HxCDD 1,2,3,4,7,8-HxCDD
1,2,3,6,7,S-HxCDD 1,2,3,6,7,S-IHxCDD

1,2,3,7,8,9-HxCDD I,2,3,7,S,9-HxCDD 1,2,3,7,8,9-HxCDD 1,2,3.7,8,9-HxCDD
1,2,3,4,7,8-HxCDF 1,2,3,4;7,8-HxCDF - 1,2,3,4,7,8-HxCDF 1,23 ,4,7,8-HxCDF

1,2,3,6,7,8-HxCDF 1,2,3,6,7,8-HxCDF 1,2,3,6,7,8-HxCDF
1,2,3,7,S,9-HxCDF 1,2,3,7,8,9-HxCDF 1,2.3,7,8,9-HxCDF

2,3,4,6,7,8-HxCDF 223,4,6,7,S-HxCDF
1,2,3,4,6,7,8-HpCDF 1,2,3,4,6,7,8-HpCDF 1,2,3,4,6.7,8-HpCDF

1,2.3,4,7,S,9-HpCDF 1,2,3,4,7,tQ9-HpCDF 1,2,3,4,7,8,9-HpCDF 1,2,3,4,7,8,9-HpCDP 1,2,3,4,7,8,9-HpCDF

OCDF OCDF



TABLE B-7. 1991 LOWER COLUMBIA RIVER DATA (gg/kg)(Page 1 of 11)
.GSpecies Chemical Group Chemical Mean' Maximum % of NDzICommon Carp Dioxin/furans 1,2,3,4,6,7,8-HpCDD 5.74E-03 9.81E-03 0
Common Carp Dioxinlfurans 1,2,3,4,6,7,8-HpCDF 5.82E-04 1.31E403 0
Common Carp Dioxin/furans 1,2,3,4,7,8,9-HpCDF 1.251-04 5.60E4-4 80
Common Carp Dioxin/furans 1,2,3,4,7,8-HxCDD 7.82E-04 1.45E-03 0
Common Carp Dioxin/frrans 1,2,3,4,7,8-HxCDF 3.44E-04 6.60E-04 0
Common Carp Dioxin/furans 1,2,3,6,7,8-HxCDD 2.55E-03 4.82E-03 0
Common Carp Dioxin/furans 1,2,3,6,7,8-HxCDF 2.84E-04 5.70E-04 0
Common Carp Dioxin/furans 1,2,3,7,8,9-HxCDD 2.561-034 5. -034 20
Common Carp Dioxinlfurans 1,2,3,7,8,9-HxCDF 4.07E-04 3.40E-04 80
Common Carp Dioxin/furans 1,2,3,7,8-PeCDD 1.46E-03 1.901-03 0
Common Carp Dioxinifurans 1,2,3,7,8-PeCDF 4.44E-04 7.60E-0 0
Common Carp Dioxin/furans 2,3,4,6,7,8-HxCDF 2.04E-03 5.70E-03 0
Common Carp Dioxin/furans 2,3,4,7,8-PeCDF 9.78B-04 1.37E-03 O
Common Carp Dioxintfiurani 2,3,7,B-TCDD 1.58E4-3 2. IOE-03 0

Common Carp Dioxin/firans 2,3,7,8-TCDF 7.721-03 1.22E-02 0
Common Carp Dioxin/furans OCDD 147E-02 3.06B-02 0
Common Carp Dioxinlfurans OCDF 9.11E-04 2.45E-03 40
Common Carp Metal Antimony 1.961,+02 4.80E+02 100
Common Carp Metal Arsenic 2.61E+02 6.40E+02 100
Common Carp Metal Barium 2.34E+03 3.40E+03 0
Common Carp Metal Cadmium 1,40E+02 3.50E+02 0
Common Carp Metal Copper - . 1.50E+03 1.82E+03 0
Common Carp Metal Lead 1A46E+02 2.30E+02 0
Common Carp Metal Mercury 2.19E+02 1.00E+03 0

ommon Carp Metal Nickel 2.8313+03 .173E+04 633 Common Carp Metal Selenium 2.61E+02 6.40E+02 100
Common Carp Metal Silver 1.181+02 2.90E+02 lOO
Common Carp Metal Zinc 1.031+05 1.341+05 0
Commbn Carp PCBs Aroclor 1016 2.50E+01 5.00E+01 100
Common Carp PCBs Aroclor 1221 2.50E+01 5.00E+01 100
Common Carp PCBs Aroclor 1232 2.50E+01 5;00E+01 100
Common Carp PCBs Aroclor 1242 2.50E+01 5.OOE+01 100
Common Carp PCBs Aroclor 1248 2.50E+O1 5.OOE+01 100
Common Carp PCBs Aroclor 1254 1.10E+02 2.701+02 44

Common Carp PCBs Aroclor 1260 4.96E+01 1.10E+02 56
Common Carp Pesticide r Aldrin 2.51E+00 9.60E+00 89
Common Carp Pesticide alpha-BHC 1.50E+00 3.00E+00 100
Common Carp Pesticide beta-BHC 1.50E+00 3.00E+00 100
Common Carp Pesticide Chlordane 1.50E+00 3.00E+00 100
Common Carp Pesticide Dactlal 1.56E+00 4.001+00 10
Common Carp Pesticide delta-BHC 1.50E+00 3.00E+00 100
CommonCarp Pesticide Dicofol 1.50E+01 3.00E+01 100
Common Carp Pesticide Dieldrin 2.58E+00 1.001+01 78
Common Carp Pesticide Endosulfhn I 1.50E+00 3.OOE+00 100
Cormmon Carp Pesticide Endosulfan II 1.50E+00 3.00E+00 100
Common Carp Pesticide Endosulfan sulfate 1.50E+00 3.00E+00 100
Common Carp Pesticide Endrin 2.27E+00 1.20E+01 89
Common Carp Pesticide Endrin aldehyde 1.61E+00 5.00E+00 100
Common Carp Pesticide Heptachlor 1.50E+00 3.00E+00 100
|Comnmon Carp Pesticide Heptachlor epoxide 1.56E+00 4.00E+00 100
Common Carp Pesticide Hexachlorobenzene 1.00E+02 2.001+02 100
Common Carp Pesticide Lindane 1.721+00 3.50E+00 89
Common Carp Pesticide Malathion 1.72E+00 6.00E+00 100
Common Carp Pesticide Methoxychlor 1.50E+01 3.00E+01 l1O
Common Carp Pesticide Methyl parathion 1.94E+00 1.OOE+01 100

tommon Carp Pesticide Mirex 2.31E+00 8.80E+00 89
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TABLE B-7. 1991 LOWER COLUMBIA RIVER DATA (pg/kg)(Page 2 of 1 1)

ies ~~Chemical Group- Chemical Mean' Maximum To' of ND2

Common Carp Pesticide opP-DDD- 2.81-+00 2.DD+01 89 

Common Carp Pesticide o,p'-DDE 5.44E+00 1.708+01 67

Common Carp Pesticide o,p'-DDT 2.49E+0iO 8.00O+00 89

Common Carp Pesticide p,p'-DDD 7.10E+00 2.30E+01 33
Common Carp Pesticide p,p'-DDE 3.748+01 9.10E+01 22
Common Carp Pesticide p,p'-DDT 4.03E+00 1.10E+01 44

Common Carp Pesticide Parathion 1.50E+00 3.00E+00 100

Common Carp Pesticide Pentachlorophenol 5.008+02 1.00E+03 100

Common Carp Pesticide Toxaphene 7.50E+01 1.50E+02 100
Common Carp Semi-volatile 1,2,4-Trichlorobenzene 4.33E+02 3.10E+03 89

Common Carp Semi-volatile 1,2-Dichlorobenzene 5OOE+01 1.OOE+02 100

Common Carp Semi-volatile 1,3-Dichlorobenzene 2.OOE+01 1.O0E+02 180

Common Carp Semi-volatile 1,4-Dichlorobenzene 2544E+02 1.80B+03 89

Common Carp Semi-volatile 2,4,6-Trichlorophenol 1.00E+02 2.00E+02 100

ommon Carp Semi-volatile 2,4-Dichlorophenol 1.00E+02 2.00+E02 100

Common Carp Semi-volatile 2,4-Dimethylphenol 5.00+01 1.OOE+02 10o
Common Carp Semi-volatile 2,4-Dinitrophenol 5.00E+02 1.00E+03 100

Common Carp Semi-volatile 2,4-Dinitrotoluene 1.56E+02 1.00E+03 89

Common Carp Semi-volatile 2,6-Dinitrotoluene 5.OOE+01 1.0E+02 100

Common Carp Semi-volatile 2-Chloronaphthalene 5.00+01 1.00E+02 100

Common Carp Semi-volatile 2-Chlorophenol 5.11E+02 4.20E+03 89

Common Carp Semi-volatile 2-Methylnaphthalene 7.57E+01 2.30E+02 78

Common Carp Semi-volatile 2-Methylphenol 1.00E+02 2.00E+02 100
Common Carp Semi-volatile 2-Nitrophenol 1.00E+02 2,00E+02 100

Conmon Carp Semi-volatile 3,3'-Dicbllorobenzidine 5.WOE+02 1.00E+03 100
Common Carp Semi-volatile 4-Bromophenyl phenyl ether 1.00E+02 2.00E+02 100

Common Carp Semi-volatile 4-Chloro-3-meatylphenol 7.11E+02 5.60E+03 89

Common Carp Semi-volatile 4-Chlorophenylphehylether 5.00E+01 1.00E+02 100

onmmon Carp Semi-volatile 4-Methylphenol 1.00E+02 2.008E02 100

ommon Carp Semi-volatile 4-Nitrophenol 8.89E+02 4.00E+03 89

Common Carp Semi-volatile Acenaphthene 4.67E+02 3.80E+03 89

Common Carp Semi-volatile Acenaphthylene 5.00E+01 1.00E+02 100

Common Carp Semi-volatile Anthracene 5.00E+01 1.00E+02 100

Common Carp Semi-volatile Benzalanthracene 5.00E+01 1.00E+02 100

ommnon Carp Semi-volatile Benzo[alpyrene 1.OOE+02 2.00E+02 100

Common Carp Semi-volatile BenzoNfluoranthene 1.00E+02 2.00E+02 100

Common Carp Semi-volatile Benzo[g,h,i]perylene 1.00E+02 2.00E+02 100

Common Carp Semi-volatile Benzolk]fluorandiene 1.OOE+02 2.00E+02 100

Common Carp Semi-volatile Bis(2-chloroethoxy)mcthane 500E+01 1.00E+02 100

Common Carp Semi-volatile Bis(2-chloroethyl)ether 5.00E+01 1.00E+02 100

Common Carp Semi-volatile Bis(2-chloroisopropyl)ether 5.00E+01 1.00E+02 100

ommon Carp Semi-volatile Bis(2-ethylhexyl)phthalate 7.14E+02 1.50E+03 11

ommon Carp Semi-volatile Butyl benzyl phthalate 5.00E+01 1.00E+02 100
Common Carp Semi-volatile Chrysene 5.00E+01 1.008+02 100
Common Carp Semi-volatile Di-n-butylphthalate 7.11E+01 1.60E+02 78

Common Carp Semi-volatile Di-n-octylphthalate 1.00E+02 2.008+02 100

ommon Carp. Semi-volatile Dibenz[a,hjanthracene 1.00E+02 2.00E+02 100

ommon Carp Semi-volatile Diethyl phihalate 1.00E+02 2.008+02 100

Common Carp Semi-volatile Dimethyl phthalate 5.00E+01 1.00E+02 100

Common Cap Semi-volatile Fluoranthe 5.00E+01 1.008d+02 100

ommon Carp Semi-volatile Fluorene 5.OOE+01 1.00 +02 100
ommon Carp Semi-volatile Hexachlorobutadiene 5.OOE+01 1.00E+02 100

ommon Carp Semi-volatile Hexachlorocyclopentadiene 2.50E+02 5.00E+02 100

ommon Carp Semi-volatile Hexacbloroetlane 1.00E+02 2.00E+02 100

ommon Carp Semi-volatile Indeno[1,2,3-cdlpyrene 1.00E+02 2.00E+02 100
Common Carp Semi-volatile Isophorone 5.00E+01 1.008+02 100

B-14



TABLE B-7. 1991 LOWER COLUMBIA RIVER DATA (glkg)(Page 3 of i 1)
[Species Chemical Group Chemical Mean' Maximum % of ND'
Common Carp Semi-volatile N-Nitroso-di-n-propylamine 3.67E+02 2.90E+03 89
Common Carp Semi-volatile N-Nitrosodiphenylamine 5.00E+01 1.00E+02 100
Common Carp Semi-volatile Naphthalene 6.89E+01 2.20E+02 89
Common Carp Semi-volatile Nitrobenzene 5.00E+01 1.00E+02 100
Common Carp Semi-volatile Phenanthrene 5.00E+01 1.OOE+02 100
Conmmon Carp Semi-volatile Phenol 6.00E+02 5.OOE+03 89
Common Carp Semi-volatile Pyrene 6.22E+02 5.20E+03 89
Crayfish Dioxin/firans 1,2,3,4,6,7,8-HpCDD 1.47E-03 5.21E-03 8
Crayfish Dioxin/furans 1,2,3,4;6,7,8-HpCDF 2.55E-04 7.00E204 42
Crayfish Dioxin/furans 1,2,3,4,7,8,9-HpCDF 9.63E-05 3.50E-04 92
Crayfish Dioxin/furans 1,2,3,4,7,8-HxCDD 1.21E-04 3.90E-04 75
Crayfish Dioxin/fulrans 1,2,3,4,7,8-HxCDF 1.73E-04 4.20E-04 67
Crayfish Dioxinlfurans 1,2,3,6,7,8-nxCDD 2.58E3-4 8.90EM-0 58
Crayfish Dioxin/furans 1,2,3,6,7,8-HxCDF 1.59E-04 4.00E-04 67
Crayfish Dioxin/furans 1,2,3,7;8,9-HxCDD 1.88E-04 7.60E-04 75
|Crayfish Dioxin/furans 1,2,3,7,8,9-HxCDF 1.67E-04 7.10E-04 83

rayfish . Dioxin/furans 1,2,3,7,8-PeCDD 1.81E-04 8.30E-04 92
Crayfish Dioxin/ftlrans 1,2,3,7,8-PeCDF 2.97E-04 1.02E-03 33
Crayfish Dioxin/furans 2,3,4,6,7,8-HxCDF 9.37E-04 7.26E-03 8

rayfish Dioxin/brans 2,3,4,7,8-PeCDF 6.23E-04 3.05E-03 0
Crayfish Dioxinlfurans 2,3,7,8-TCDD 4.64E-04 8.60E-04 0
Crayfish Dioxin/furans 2,3,7,8-TCDF 5.97E-03 1.24E-02 0
Crayfish Dioxin/lirans OCDD 1.15E-02 7.91E-02 0
Crayfish Dioxin/Ibrans OCDF 4.13E-04 1.24E-03 50

rayfish Metal Antimony 1.09E+03 4.05E+03 100
Crayfish Metal Arsenic 1.92E+02 5.40E+02 100
Crayfish Metal Barium 1.44E+03 3.50E+03 0
Crayfish * Metal Cadmium 7.28E+01 1.20E+02 0

rayfish Metal Copper 3.01B+04 4.64E+04 0
Crayfish Metal Lead 2.31E+01 5.00E+01 22
Crayfish Metal Mercury 3.37+01* 7.80E+01 17
Crayfish Metal Nickel 4.13E+02 1.02E+03 89

Crayfish Metal Selenium 1.92E+02 5.40E+02 100
Crayfish Metal Silver 7.23E+02 1.54E+03 17
Crayfish Metal Zinc 2.68E+04 3.88E+04 0
Crayfish PCBs Aroclor 1016 2.50E+01 5.00EtO1 100
Crayfish PCBs Aroclor 1221 2.50E+01 5.00E+01 100
Crayfish PCBs Aroclor 1232 2.50E+01 5.00E+01 100
Crayfish PCBs Aroclor 1242 2.50E+01 5.00E+01 100

rayfish PCBs Aroclor 1248 2.50E+01 5.00E+01 100
rayfish PCBs Aroclor 1254 2.50 +01 5.00+EOi 100
rayfish PCBs Aroclor 1260 2.50E+01 5.OOE+01 100

Crayfish Pesticide Aldrin 1.50E+00 3.00E+00 100
Crayfish Pesticide alpha-BHC 1.50 +00 3.00E+00 100

rayfish Pesticide beta-BHC 1.87E+00 5.60E+00 89
Crayfish -Pesticide Chlordane 1.50E+00 3.00E+00 100
Crayfish Pesticide Dacthal 1.50E+00 3.00E+00 100
Crayfish Pesticide delta-BHC 1.50E+00 3.00E+00 100
Crayfish Pesticide Dicofol 1.50E+01 3.00E+01 100

rayfish Pesticide Dieldrin 1.78E+00 6.60E+00 94
Crayfish Pesticide Endosulfan I 1.50E+00 3.00E+00 100
Crayfish Pesticide Endosulfan U 1.87E+00 7.60E+00 94

rayfish Pesticide Endosulfan sulfate 1.58E+00 3.00E+00 94
Crayfish Pesticide Endrin . 1.53E+00 4.00OO+0 100t Crayfish Pesticide Endrin aldehyde 1.50E+00 3.00E+00 100
Crayfish Pesticide Heptachlor 1.67E+00 4.502+00 94
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TABLE B-7. 1991 LOWER COLUMBIA RIVER DATA pg/kg)(Page 4 of 11)
Species Chemical Group Chemical Mean' Maximum % of ND2

Crayfish Pesticide Heptachlor epoxide 1.50B+00 3.00E+00 100
rayfish Pesticide Hexachlorobenzene 1.OOE+02 2.00E+02 100
rayfish Pesticide Lindane 1.50E+00 3.00OO+0 100

Crayfish Pesticide Malathion 1.50E+00 3.OOE+00 100
Crayfish Pesticide Methoxychlor 1.73E+01 4.00E+01 89Crayfish Pesticide Methyl parathion 5.14E+00 3.80E+01 83
Crayfish Pesticide Mirex 1.50E+00 3.001E+OO 100
Crayfish Pesticide o,p'-DDD 1.501E+00 3.00E+00 100

rayflsh Pesticide op'-DE 1.50E+00 3.00E+00 100
rayfish Pesticide op'-DDT 1.58E1+00 3.00E+00 94
rayfish Pesticide p,p'-DDD 2.72E+00 9.901E+00 89

Crayfish Pesticide p,p'-DDE 8.04E+00 1.70E+01 11
Crayfish Pesticide p,p'-DDT 1.611B+00 4.00BO00 94

rayfish Pesticide Parathion 1.50B+00 3.00E+00 100
rayfish Pesticide Pentachlorophenol 5.00E+02 1.OOE+03 100

Crayfish Pesticide Toxaphene 7.50E+01 1.501E+02 100
Crayfish Semi-volatile 1,2,4-Trichlorobenzene l.OOE+02 2.00E+02 100

rayfish Semi-volatile 1,2-Dichlorobenzene 5.00B+01 l.0OO+02 100
rayfish Semi-volatile 1,3-Dichlorobenzene 5.00E+01 l.OOE+02 100
rayfish Semi-volatile 1,4-Dichlorobenzene 5.00E+01 l.OOE+02 100
rayfish Semi-volatile 2,4,6-Trichlorophenol 1.OO*+02 2.00E+02 100

Crayfish Semi-volatile 2,4-Dichlorophenol 1.OOE+02 2.001E+02 100
rayfish Semi-volatile 2,4-Dimethylphenol 5.00E4+01 I.OOE+02 100
rayfish Semi-volatile 2,4-Dinitrophenol 5.OOE+102 1.OOE+03 100
rayfish Semi-volatile 2,4-Dinitrotoluene 5.00E+01 1.-OOE+02 100
rayfish Semi-volatile 2,6-Dinitrotoluene 5.00E+01 1.00E+02 100
rayfish Semi-volatile 2-Chloronapluhtlene 5.00E+01 I.OOE+02 100
rayfish Semi-volatile 2-Chlorophenol 5.00E+01 1.OOE+02 - 100
rayfish Semi-volatile 2-Methylnaphthalene 5.00E+01 l.OOE+02 100

Crayfish Semi-volatile 2-Methylphenol 1.OOE+02 2.00B+02 100
Crayfish Semi-volatile 2-Nitrophenol I.ODE+02 2.00E+02 100

rayfish Semi-volatile 3,3-Dichlorobenzidine S.OOE+02 I.OOE+03 100
Crayfish Semi-volatile 4-Bromophenyl phenyl ether 1.ODE+02 2.00E+02 100

rayfish Semi-volatile 4-Chloro-3-methylphenol 1.00E+02 2.00Et+02 100
rayfish Semi-volatile 4-Chlorophenylphenylether 5.00E+01 1.00E+02 100

Crayfish Semi-volatile 4-Meshylphenol 1.OOE+02 2.00B+02 100
Crayfish Semi-volatile 4-Nitrophenol 5.00E+02 1.00E+03 100

rayfish Semi-volatile Acenaphthene 5.00E+01 l.OOE+02 100
rayfish Semi-volatile Acenaphthylene 5.00E+01 1.OOE+02 100
rayfish Semi-volatile Anthracene 5.00E1+01 1.001+02 100
rayfish Semi-volatile Benz[a]anthracene 5.00E+01 l.OOE+02 100
rayfish Semi-volatile Benzo[ajpyrene I.OOE+02 2.OOE+02 100
rayfish Semi-volatile Eenzo[blfluoranthene 1.00E+02 2.OOE+02 100

Crayfish Semi-volatile Benzo[g,l,il]pefylene l.OOE+02 2.00E+02 100
Crayfish Semi-volatile Benzofk]fluoranthene 1.OOE+02 2.00E+02 100

rayfish Semi-volatile Bis(2-chloroeshoxy)meane 5.00E+01 1.OOE+02 100
rayfish Semi-volatile Bis(2-chloroethyl)ether 5.OOE+01 1.00E+02 100
rayfish Semi-volatile Bis(2-chloroisopropyl)ether 5.OOE+01 1.01E+02 100
rayfish Semi-volatile Bis(2-ethylhexyl)phthalata 3.58E+02 3.10E+03 28
rayfish Semi-volatile Butyl benzyl phithalate 5.001+01 1.0011+02 100
rayfish Semi-volatile Chrysene 5.OOE+01 I.OOB+02 100
rayfish Semi-volatile Di-n-butylphthalate 5.33E+01 1.1OE+02 94
rayfish . Semi-volatile Di-n-octylphthalate 1.OOE+02 2.00E+02 100
rayfish Semi-volatile Dibenz~a,h]anthracene 1.OOE+02 2.00E+02 100
rayfish Semi-volatile Diethyl phthalate 1.OOE+02 2.00E+02 100
rayfish Semi-volatile Dimethyl phthalate 5.001E+01 1.OOE+02 100
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TABLE B-7. 1991 LOWER COLUMBIA RIVER DATA (pglkg)(Page 5 of 11)
I~pecies Chemical Group Chemical Mean' Maximum % of ND'

Crayfish Semi-volatile Fluoranthene 5.00E+01 1.00E+02 100
|Crayfish Semi-volatile Fluorene 5.00E+01 1.00E+02 100
gCrayfish Semi-volatile Hexachlorobutadiene 5.00E+01 1.00E+02 100
|Crayfish Semi-volatile Hexachlorocyclopentadiene 2.50E+02 5.00E+02 100
C. | rayflsh - Semi-volatile Hexachloroethane 1.00E+02 2.00E+02 100

Crayfish Semi-volatile tndeno[1,2,3-cd]pyrene 1.00E+02 2.00E+02 100
Crayfish Semi-volatile Isophorone 1.30E+02 4.30E+02 61

Crayfish Semi-volatile N-Nitroso-di-n-propylamine 5.00E+01 1.00E+02 100
Crayfish Semi-volatile N-Nitrosodiphenylamine 5.00E+01 1.OOE+02 100
Crayfish Semi-volatile Naphthalene 5.OOE+01 1.00E+02 100
Crayfish Semi-volatile Nitrobenzene 5.00E+01 1.00E+02 100
Crayfish Semi-vollatile Phenanthrene 5.00E+01 1.00E+02 100

Crayfish Semi-volatile Phenol 5.00E+01 1.00E+02 100
Crayfish Semi-volatile Pyrene 5.00E+01 1.00E+02 100
Largescale Sucker Dioxin/furans 1,2,3,4,6,7,8-HpCDD 2.40B-03 4.36E-03 0
Largescale Sucker Dioxinlfurans 1,2,3,4,6,7,8-HpCDF 6.98E-04 1.79E-03 0
Largescale Sucker Dioxinffurans 1,2,3,4,7,8,9-HpCDP 1.52E-04 4.30E-04 0
Largescale Sucker Dioxin/furans 1,2,3,4,7,8-HxCDD 2.41E-04 5.30E-04 0
Largescale Sucker Dioxin/furans 1,2,3,4,7,8-HxCDF 2.19E-04 4.50E-04 0
Largescale Sucker Dioxin/furans 1,2,3,6,7,8-HxCDD 7.09E-04 1.42E-3 0
Largescale Sucker Dioxin/furans 1,2,3,6,7,8-HxCDF 2.09E-04 3.608E04 0
Largescale Sucker Dioxin/furans 1,2,3,7,8,9-HxCDD . 3.75E-04 9.20E-04 0
Largescale Sucker Dioxin/furans 1,2,3.7,8,9-HxCDF 1.93E-04 6.00E-04 - 0

rgescale Sucker Dioxin/furans 1,2,3,7,8-PeCDD 6.06E-04 E.10E-03 0
Largescale Sucker Dioxin/furans 1,2,3,7,8-PeCDF 2.51E-04 4.90E-04 0
Largescale Sucker Dioxin/fibrans 2,3,4,6,7,8-HxCDF 1.45E-03 2.77E-03 0
Largescale Sucker Dioxin/firans 2,3,4,7,S-PeCDF 5.78E-04 1.21E-03 0
Largescale Sucker Dioxinifulrans 2,3,7,8-TCDD 9.918-04 1.56E-03 0

rgescale Sucker Dioxin/furans 2,3,7,8-TCDF 7.06E-03 1.14E-02 0ILargescale Sucker Dioxin/fbrans OCDD 8.32E-03 2.13E-02 0
Largescale Sucker Dioxin/furans OCDF 1.82E-03 1.06E-02 0
Largescale Sucker Metal Antimony 2.45E+02 3.38f+03 100
Largescale Sucker Metal Arsenic 2,14f+02 5.20B+02 100
Largescale Sucker Metal Barium 2.73E+03 5.40E+03 O
Largescale Sucker Metal Cadmium 3.83E+01 6.00E+01 0
Largescale Sucker Metal Copper 9.87E+02 1.23E+03 0
Largescale Sucker Metal Lead 1.79E+02 8.6E+002 22
Largescale Sucker Metal Mercury 8.07E+01 1.37E+02 O
Largescale Sucker Metal Nickel 5.40E+02 1.36B+03 783argescale Sucker Metal Selenium 2.14E+02 5.20E+02 100
Largescale Sucker Metal Silver 9.64E+01 2.40E+02 100
Largescale Sucker Metal Zinc 2.98E+04 9.80E+04 0
Largescale Sucker PCBs Aroclor-1016 2.50E+01 5.0OE+01 100Iargescale Sucker PCBs Aroclor 1221 2.50f+01 5.00E+01 100
Largescale Sucker PCBs Aroclor 1232 2.50E+01 5.00E+01 100
[argescale Sucker PCBs Aroclor 1242 2.50E+01 S.OOE+01 100
Largescale Sucker PCBs Aroclor 1248 2.50E+01 5.00E+01 100
Largescale Sucker PCBs Aroclor 1254 1.271+02 3.80E+02 6
Largescale Sucker PCBs Aroclor 1260 3.08E+01 1.30E+02 94
Largescale Sucker Pesticide Aldrin 1.97E+00 5.608+00 82

]Largescale Sucker Pesticide alpha-BHC 2.42E+00 1.00E+01 88
Largescale Sucker- Pesticide beta-BHC 1.95E+00 8.00E+OO 94
Largescale Sucker Pesticide Chlordane 1.50E+00 3.00E+00 100
Largescale Sucker Pesticide Dacthal 1.50E+00 3.00E+00 100

argescale Sucker Pesticide della-BHC 1.50E+00 3.00E+00 100
Largescale Sucker Pesticide Dicofol 1.50E+01 3.00E+01 100
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,Species Chemical Group Chemical Mean' Maximum % of ND?

Largescale Sucker Pesticide Dieldrin 1.74E+00 4.50E+00 94
Largescale Sucker Pesticide Endosulfan I 1.61E+00 3.30E+00 94
Largescale Sucker Pesticide Endosulfan U 1.5013+00 3.00E+0O 1OO
Largescale Sucker Pesticide Endosulfan sulfate 1.79E+OO 6.OOE+00 94
Largescale Sucker Pesticide Endrin 2.86E+OO 1.20E+01 88
Largescale Sucker Pesticide Endrin aldehyde 1.75E+00 4.20E+00 94
Largescale Sucker Pesticide Heptachlor 1.50E+00 3.00E+00 100
Largescale Sucker Pesticide Heptachlor epoxide 1.5013+00 3.00E+00 100
Largescale Sucker Pesticide Hexachlorobenzene 1.001+02 2.00E+02 100

rgescale Sucker Pesticide Lindane 2.20E+00 7.701E+00 S2
rgescale Sucker Pesticide Malathion 1.50B3+00 3.00E+00 100
rgescale Sucker Pesticide Methoxychlor 1.791E+01 6.501E+01 94

Largescale Sucker Pesticide Methyl parathion 3.28E+00 1.601E+01 100
gescale Sucker Pesticide Mirex 1.50E+00 3.00E+00 tOO

rgescale Sucker Pesticide o,p'-DDD 9.53E2+00 2.90E+01 65
Largescale Sucker Pesticide o,p'-DDE 1.09E+01 4.20E+01 47
Largescale Sucker Pesticide o,p'-DDT 2.26E+00 1.50E+01 100
Largescale Sucker Pesticide p,p'-DDD 1.64E+01 3.00E+01 12
Largescale Sucker Pesticide p,p'-DDE 2.39E+01 7.00E+01. 100
Largescale Sucker Pesticide p,p'-DDT 6.56E+00 1.60E+01 24
Largescale Sucker Pesticide Parathion 2.74E2+00 1.501E+01 88
Largescale Sucker Pesticide Pentachlorophenol 5.001E+02 1.0012+03 100
Largescale Sucker Pesticide Toxaphene . 7.50E+01 1.50f1202 100
Largescale Sucker Semi-volatile 1,2,4-Trichlorobenzene 1.001+02 2.00E+02 100

rgescale Sucker Semi-volatile 1,2-Dichlorobenzene 5.0013+01 1.OOE+02 100
Largescale Sucker Semi-volatile 1,3-Dichlorobenzene. 5.00E+01 1.0OE+02 100
Largescale Sucker Semi-volatile 1,4-Dichlorobenzene 5.00E+01 1.00E+02 100
Largescale Sucker Semi-volatile 2,4,6-Trichlorophenol 1.001B+02 2.00E+02 100
Largescale Sucker Semi-volatile 2,4-Dichlorophenol 1.00E+02 2.00E+02 100
Largescale Sucker Semi-volatile 2,4-Dimethylphenol 5.0OE+01 1.00E+02 100
Largescale Sucker Semi-volatile 2,4-Dinitrophenol 5.00E+02 1.00E+03 100
Largescale Sucker Semi-volatile 2,4-Dinitrotoluene 5.O0E+01 1.00E+02 100
largescale Sucker Semi-volatile 2,6-Dinitrotoluene 5.00E+01 1.001E+02 100
Largescale Sucker Semi-volatile 2-Chloronaphthalene 5.00E+01 1.001E+02 100

gescale Sucker Semi-volatile 2-Chlorophenol 5.01E+01 1.00E+02 100
Largescale Sucker Semi-volatile 2-Methylnaphthalene 5.502+01 1.40E+02 94
Largescale Sucker Serni-volatile 2-Methylphenol 1.001E+02 2.001E+02 100
Largescale Sucker Semi-volatile 2-Nitrophenol 10012+02 2.OOE+02 100
Largescale Sucker Semi-volatile 3,3-Dichlorobenzidine 5.00E+02 1.00B+03 100

rgescale Sucker Semi-volatile 4-Bromophenyl phenyl ether 1.OB+02 2.00E2+02 100
Largescale Sucker Semi-volatile 4-Chloro-3-medhylphenol 1.0012+02 2.0012+02 100
Lrgescale Sucker Semi-volatile 4-Chlorophenylphenylether 5.00E+01 1.00E+02 100
Largescale Sucker Semi-volatile 4-Methylphenol 1.00E+02 2.0012+02 100
Largescale Sucker Semi-volatile 4-Nitrophenol S.OOE+02 1.001E+03 100

gescale Sucker Semi-volatile Acenaphthene 5.001E+01 1.001E+02 100
Largescale Sucker Semi-volatile Acenaphthylene 5.00E+01 1.00E+02 100
Largescale Sucker Semi-volatile Anthracene 5.00E+01 1.0012+02 100
Largeseale Sucker Semi-volatile Benz[alanthracene 5.0012+01 1.001E+02 100
Largescale Sucker Semi-volatile Benzofalpyrene 1.0012+02 2.00E+02 100
Largescale Sucker Semi-volatile Benzo[b]fluoranthene 1.0013+02 2.00E+02 100
Largescale Sucker Semi-volatile Benzojglhiperylene 1.00E+02 2.00E+02 100
Largescale Sucker Semi-volatile Benzo[k]fluoranthene 1.00E+02 2.00E+02 100
Urgescale Sucker Semi-volatile Bis(2-chloroethoxy)metane 5.001+01 1.00E+02 100
Largescale Sucker Semi-volatile Bis(2-chloroethyl)ether 5.00E+01 1.O0E+02 100
Fargescale Sucker Semi-volatile Bis(2-chloroisopropyl)ether 5.001+01 1.00E+02 100
l wgescale Sucker Semi-volatile Bis(2nethylbexyl)pbthalate 3.511E+02 1.101l+03 56



TABLE B-7. 1991 LOWER COLUMBIA RIVER DATA (pglkg)(Page 7 of 11)
[Species Chemical Group Chemical Mean' Maximum % of ND2
Largescale Sucker Semi-volatile Butyl benzyl phthalate 5.00E+01 1.00E+02 100
Largescale Sucker Semi-volatile Chrysene 5.OOE+01 1.00E+02 100
Largescale Sucker Semi-volatile Di-n-butylphthalate 5.00E+01 1.OOE+02 100
Largescale Sucker Semi-volatile Di-n-octylphthalate 1.00E+02 2.00E+02 100
Largescale Sucker Semi-volatile Dibenmah]anthracene 1.OOE+02 2.00E+02 100
Largescale Sucker Semi-volatile Diethyl phthalate I.OOE+0Z2. 2.OOE+02 100
Largescale Sucker Semi-volatile Dimethyl phthalate 5.00E+01 1.00E+02 100
Largescale Sucker Semi-volatile Fluoranthene 5.00E+01 1.OOE+02 100
Largescale Sucker Semi-volatile Fluorene 5.OOE+01 1.00+02 100
Largescale Sucker Semi-volatile Hexachlorobutadiene 5.OOE+01 l.00E+02 100-
Largescale Sucker Semi-volatile Hexachlorocyclopentadiene 2.50E+02 5.OOE+02 100
Largescale Sucker Semi-volatile Hexachloroethane 1.OOE+02 2.OOE+02 100
Largescale Sucker Semi-volatile Indeno[1,2,3-cd]pyrene - 1.OOE+02 2.OOE+02 100
Largescale Sucker Semi-volatile Isophorone 5.00E+01 1.00E+02 100
Largescale Sucker Semi-volatile N-Nitroso-di-n-propylamine 5.00E+01 1.00E+02 100
Largescale Sucker Semi-volatile N-Nitrosodiphenylamine 5.OOE+01 1.OOE+02 100
Largescale Sucker Semi-volatile Naphthalene 5.00E+01 1.00E+02 100
Largescale Sucker Semi-volatile Nitrobenzene 5.00E+01 1.OOE+02 100
Largescale Sucker Semi-volatile Phenanfoene 5.OOE+01 i.00E+02 100
Largescale Sucker Semi-volatile Phenol 5.00E+01 1.OOE+02 100

rgescale Sucker Semi-volatile Pyrene 5.00E+01 1.00E+02 100
Pearnouth Dioxin/furans 1,2,3,4,6,7,8-HpCDD 1.16E-03 2.81E-03 0
Peamouth Dioxin/furans 1,2,3,4,6,7,8-HpCDF 2.86E-04 7.40E-04 14
Peamouth Dioxinlfurans 1,2,3,4,7,8,9-HpCDF 1.04E-04 5.OOE-04 43

Peamnouth Dioxinfturans 1,2,3,4,7,8-HxCDD 2.90E-04 8.70E-04 0
Peamnouth Dioxinifurans 1,2,3,4,7,8-HxCDF 2.31E-04 7.10E-04 29

Peamouth Dioxin/furans 1,2,3,6,7;8-HxCDD 6.01E-04 1.16E-03 O
Peamnouth Dioxinlfurans 1,2,3,6,7,8-HxCDF 1.60E-04 6.40E-04 29

Peamouth Dioxin/furans 1,2,3,7,8,9-HxCDD - 1.91E-04 4.70E-04 14
Peamouth Dioxinfurans 1,2,3,7,8,9-HxCDF 2.29E-04 1.38E-03 100

Peamouth Dioxin/furans 1,2,3,7,8-PeCDD 8.29E-04 2.04E-03 0
Peamouth Dioxin/furans 1,2,3,7,8-PeCDF 5.1lE-04 8.60E-04 0
Peamouth Dioxinjfiurans 2,3,4,6,7,8-HxCDF 4.06E-04 1.61E-03 29

Peamouth Dioxin/furans 2,3,4,7,8-PeCDF 1.03E-03 2.46E-03 0
Peamouth Dioxinifurans 2,3,7,8-TCDD 2.76E-03 4.41E-03 0
Peamnouth Dioxin/furans 2,3,7,8-tCDF 4.13E2- 5.88-2 0
Peamouth Dioxin/filrans OCDD 6.91E-03 1.81E-02. 0
Peamouth Dioxin/fitrans OCDF 7.51E-04 2.03E-03 14
Peamouth Metal Antimony 1.70E+02 3.70E+02 100
PeImouth Metal Arsenic 2.26E+02 4.90E+02 100
Peamouth Metal Barium 2.65E+03 4.20E+03 0

Peamouth Metal Cadmium 3.80B+01 8.00E+01 0
Peamouth Metal Copper 4.79E+03 2.78E+04 0
Peamouth Metal Lead 2.36,+02 1.35E+03 0
Peamouth Metal Mercury 1.21E+02 2.30E+02 0
Peamouthx Metal Nickel 8.53E+02 3.42E+03 80
Peamouth Metal Selenium 2.26E+02 4.90E+02 100
Peamouth Metal Silver 1.02E+02 2.20E+02 100
Peamnouth Metal Zinc 2.92E+04 4.42E+04 0
Peamouth PCBs Aroclor 1016 2.50E+01 5.OOE+01 100
Peamouth PCBs Aroclor 1221 2.50E+01 5.00E+01 100
Peamouth PCBs Aroclor 1232 2.50E+01 5.00E+01 100

Peamouth PCBs Aroclor 1242 3.77E+01 9.90E+01 80
Peamouth PCBs Aroclor 1248 2.50E+01 5.00E+01 100
Peamouth PCBs Aroclor 1254 2.50E+01 5.00E+01 100
IlPeamouth PCBs Aroclor 1260 - 1.90E+02 5.20E+02 0
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TABLE B-7. 1991 LOWER COLUMBIA RIVER DATA (4gikg) (Page 8 of 11)

ISpecies Chemical Group Chemical Meant Maximum % of ND2
Peamouth Pesticide Aldrin 1.54E+01 6.70E+01 70
Peamouth Pesticide alpha-BHC 9.20E+00 2.50E+01 100
Peamouth Pesticide beta-BHC 3.77E+01 1.60E+02 80
Peamouth Pesticide Chlordane 9.20E+00 2.50E+01 100
Peamouth Pesticide Dacthal 1.04B+01 2.50E+01 90
Peamouth Pesticide delta-BHC 1.03E+01 4.002+01 100
Peamouth, Pesticide Dicofol 9.20E+01 2.50E+02 100
Peamouth Pesticide Dieldrin 1.42E+01 4.00E+01 80
Peamouth Pesticide Endosulfan I 2.72E+01 8.50E+01 70
Peamouth Pesticide Endosulfan n 9.20E+00 2.50E+01 100
Peamouth Pesticide Endosulfan sulfate 9.20E+00 2.50E+01 100
Peamouth Pesticide Endrin 9.20E+00 2.50E+01 100
Peamouth Pesticide Endrin aldehyde 1.30E+01 4.OOE+01 90
Peamouth Pesticide Heptachlor 9.45E+00 2.50E+01 100

eamouth Pesticide Heptachlor epoxide 9.20E+00 2.50E+01 100
Peamouth Pesticide Hexachlorobenzene 1.10E+02 4.00E+02 100 

eamouth Pesticide Lindane 1.27E+01 4.00E+01 90
Peamouth Pesticide Malathion 2.43E+O1 1.10E+02 80
Peamouth Pesticide Methoxychlor 9.20E+01 2.50E+02 100
Peamouth Pesticide Methyl parathion 9.S0E+00 2.50E+01 100

eamouth Pesticide Mirex 9.20E+00 2.50E+01 100
Peamouth Pesticide o,p'-DDD 1.32E+01 4.90E+01 - 90
Peamouth Pesticide o~p-DDE 1.27E+01 4.70E+01 90
Peamouth Pesticide o,p'-DDT 9.20E+00 2.50E+01 100

eamouth Pesticide p,p'-DDD 2.34E+01 7.20E+01 70
Peamouth Pesticide p,p'-DD$ 1.46E+02 4.80E+02 30
Peamouth Pesticide p,p'-DDT 9.20E+00 2.50E+01 100
Peamouth Pesticide Parathion 1.11E+01 3.50E+01 90
Peamouth Pesticide Pentachlorophenol 5.50E+02 2.00B+03 100
Peamouth Pesticide Toxaphene 5.48E+02 1.50+03 100

eamouth Semi-volatile 1,2,4-Trichlorobenzene 1.10E+02 4.00E+02 100
Peamouth Semi-volatile 1,2-Dichlorobenzene 5.50E+01 2.OOE+02 100
Peamouth Semi-volatile 1,3-Dichlorobenzene 5.50E+01 2.00E+02 100
Peamouth Semi-volatile 1,4-Dichlorobenzene 5.50E+01 2.00P+02 100
Peamouth Semi-volatile 2,4,6-Tritblorophenol 1E10B+02 4.00E+02 100
Peamouth Semi-volatile 2,4-Dichlorophenol 1.10E+02 4.OOE+02 100
Peamouth Semi-volatile 2,4-Dimethylphenol 5.502+01 2.00E+02 100
Peamouth Semi-volatile 2,4-Dinitrophenol 5,50E+02 2.00+E03 100
Peamouth Semi-volatile 2,4-Dinitrotoluene 5.501+01 2.00F+02 100
Peamouth Semi-volatile 2,6-Dinitrotoluene 5.50E+01 2.00E+02 100
Peamouth . Semi-volatile 2-Chloronaphthatene 5.50E+01 2.COE+02 100
Peamouth Semi-volatile 2-Chlorophenol 5.50E+01 2.002+02 100
Peamouth Semi-volatile 2-Methylnaphthalene 5.50E+01 2.00E+02 100
Peamouth Semi-volatile 2-Methylphenol 1.10E+02 4.001F+02 100
Peamoutb Semi-volatile 2-Nitrophenol 1.10+02 4.00E+02 100
Peamouth Semi-volatile 3,3'-Dichlorobenzidine 5.50E+02 2.00+03 100

eamouth Semi-volatile 4-Bromophenyl phenyl ether 1.10E+02 4.00t+02 100 I
Peamouth Semi-volatile 4-Chloro-3-methylpkenol 1.10E+02 4.00*+02 100
Peamouth Semi-volatile 4-Chlorophenylphenylewlier 5.50E+01 2.00E+02 100
Peamouth Semi-volatile 4-Medhylphenol 1.102+02 4.00E+02 100
Peamouth Semi-volatile 4-Nitrophenol 5.50E+02 2.00+E03 100
Peamouth Semi-volatile Acenaphthene 5,50E+01 2.00E+02 100
Peamouth Semi-volatile Acenaphthylene 5.50E+01 2,00E+02 100
Peamouth Semi-volatile Anthracene 5.50E+01 2.00E+02 100
Peamouth Semi-volatile Benazjlantracenc 5.50E+01 2.00+E02 100

IPeamouth Semi-volatile Benzo[a]pyrene 1.10E+02 4.00E+02 100
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I TABLE B-7. 1991 LOWER COLUMBIA RIVER DATA (pg/kg) (Page 9 of 11)

lspecies Chemical Group Chemical Mean' Maximum '% a ND2

Peamouth Semi-volatile Benzo[b]fluoranthene 1.10E+02 4.OOE+02 100
Peamouth Semi-volatile Benzo[g,h,i]perylene 1.10E+02 4.00E+02 100
Peamouth Semi-volatile Benzolklfluoranthene 1.10E+02 4.00E+02 100
Peamouth Semi-volatile Bis(2-chloroethoxy)methane 5.50E+01 2.OOE+02 100

eamouth Semi-volatile Bis(2-chloroethyl)ether 5.50E+0l 2.00E+02 100
Peamouth Semi-volatile Bis(2-chloroisopropyl)ether 5.50E+01 -2.00E+02 100
Peamouth Semi-volatile Bis(2-ethylhexyl)phthalate 3.18E+02 7.70E+02 10
Peamouth Semi-volatile Butyl benzyl phthalate 5.50E+01 2.0OE+02 100
Peamouth Semi-volatile Chrysene 5.50E+01 2.00E+02 100

eamouth Semi-volatile Di-n-butylphthalate :5.50E+01 2.00E+02 100.
Peamnouth Semi-volatile Di-n-octylphthalate l.1OE+02 4.00E+02 100
Peamouth Semi-volatile Dibenz[a,hlanthracene 1.10E+02 4.00E+02 100
Peamouth Semi-volatile Diethyl phthalate 1.10E+02 4.00E+02 10
Peamouth Semi-volatile Dimethyl phthalate 5.50+01 2.00E+02 100
Peamouth Semi-volatile Fluoranthene 5.50E+01 2.00C+02 100
Peamouth Semi-volatile Fluorene 5.50E+01 2.00E+02 100
Peamouth Semi-volatile Hexachlorobutadiene 5.50E+01 2.00E+02 100
Peamouth Semi-volatile Hexachlorocyclopentadiene 2.75E+02 1.00E+03 100
Peamouth Semi-volatile Hexachloroethane 1.10E+02 4.OOE+02 100
Peamouth Semi-volatile Indeno[l,2,3-cd~pyrene 1.10E+02 4.00E+02 100

eamnouth Semi-volatile Isophorone 5.50E+01 2.00E+02 100
Peamouth Semi-volatile N-Nitroso-di-n-propylamine 5.50E+01 2.00E+02 100
Peamouth Semi-volatile N-Nitrosodiphenylamine 5.50E+01 2.00E+02 100
Peamouth Semi-volatile Naphthalene 5.50E+01. 2.00E+02 100
Peamouth Semi-volatile Nitrobenzene 5.50B+01 2.00E+02 100
Peamouth Semi-volatile Phenanthrene 5.50E+01 2.00E+02 100
Peamouth Semi-volatile Phenol 5.50E+01 2.008E02 100
Peamouth Semi-Volatile Pyrene 5.50+01 2.00E+02 100
White Sturgeon Dioxin/furans 1,2,3,4,6,7.8-HpCDD 4.69E-04 1.25E-03 71
White Sturgeon Dioxinlfurans 1,2,3,4,6,7,8-HpCDTF 2.75E-04 8.40E-04 100
White Sturgeon Dioxinifurans 1,2,3,4,7,S,9-HpCDF 3.41E-04 1.0OE-03 100
White Sturgeon Dioxin/flrans 1,2,3,4,7,8-HxCDD 2.07E-04 5.30E-04 100
White Sturgeon Dioxin/furans 1,2,3,4,7,8-HxCDF 4.52E-04 I.30E-03 100
White Sturgeon Dioxin/firans 1,2,3,6,7,8-HxCDD 1.57E-04 3.80E-04 100
White Sturgeon Dioxin/furans 1,2,A,6,7,8-HxCDF 3.79E-04 1.lOE-03 100
White Sturgeon Dioxin/furans 1,2,3,7,8,9-HxCDD 1.74E-04 4.20E-04 100
White Sturgeon Dioxin/furans 1,2,3,7,8,9-HxCDF 7.218E04 2.04E-03 100
White Sturgeon Dioxin/furans 1,2,3,7,8-PeCDD 5.44E-04 2.50E-03 100
White Sturgeon Dioxin/furans 1,2,3,7,8-PeCDF 3.85E-04 2.50E-03 86
White Sturgeon Dioxin/furans 2,3,4,6,7,8-HxCDF 1.27E-03 4.81E-03 100
White Sturgeon Dioxinlfirans 2,3,4,7,8-PeCDF 3.41E-04 2.50E4-3 86
White Sturgeon Dioxin/furans 2,3,7,8-TCDD 5.89E-04 1.66E-03 86
White Sturgeon Dioxin/fIrans 2.3,7,8-TCDF 1.08-E02 2.28E-02 0
White Sturgeon - Dioxin/fuwans OCDD 1.51E-03, 3.61E-03 14
White Sturgeon Dioxin/furans OCDF 3.14E-04 8.20E-04 100
White Sturgeon Metal Antimony 3.65E+02 2.40E+03 100
White Sturgeon. Metal Arsenic 3.66E+013 1.38E+03 63
White Sturgeon Metal Barium 9.69E+01 5.00E+02 100
White Sturgeon Metal Cadmium 1.41E+01 7.00E+01 88
White Sturgeon Metal Copper 3.83E+02 2.00E+03 88
White Sturgeon Metal Lead 1.00E+02 1.12E+03 0
White Sturgeon Metal Mercury 1.70E+02 5.80E+02 13
White Sturgeon Metal Nickel 4.29E+02 2.33E+03 94
White Sturgeon Metal Selenium 1.99E+02 5.50E+02 100
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TABLE B-7. 1991 LOWER COLUMBIA RIVER DATA (ug/kg)(Page 10 of 11) 1
Species Chemical Group Chemical Mean' Maximum % of ND2

White Sturgeon Metal Silver 1.16E+02 6.00E+02 94
White Sturgeon Metal Zinc 4.83E+03 1.60E+04 6
White Sturgeon PCBs Aroclor 1016 2.SOE+01 5.OOE+01 100
White Sturgeon PCBs Aroclor 1221 2.50E+01 5.00E+01 100
White Sturgeon PCBs Aroclor 1232 2.50E+01 5.00E+01 100
White Sturgeon PCBs Aroclor 1242 2.50E+01 5.00E+01 100
White Sturgeon PCBs Aroclor 1248 2.501E+01 5.00E+01 100
White Sturgeon PCBs Aroclor 1254 6.64E+01 5.00E+02 76
White Sturgeon PCBs Aroclor 1260 2.50E+01 5.008+01 100
White Sturgeon Pesticide Aldrin 1.508+00 3.00f1+00 100

White Sturgeon Pesticide alpha-BHC 1.5011+00 3.OOE+00 100
White Sturgeon Pesticide beta-BHC 1.50E+00 3.00E+00 100
White Sturgeon Pesticide Chlordane 1.50f+00 3.OOE+00 100
White Sturgeon Pesticide Dacthal 1.50E+00 3.00E+00 100
White Sturgeon Pesticide deFta-BHC 1.50E+00 3.001E+00 100
White Sturgeon Pesticide Dicofol 1.50E+01 3.00E+01 100
White Sturgeon Pesticide Dieldrin 2.71E+00 1.20E+01 71
White Sturgeon Pesticide Endosulfan I 1.73E+00 4.90E+00 94
White Sturgeon Pesticide Endosulfan 11 1.59E+00 5.00E+00 100
White Sturgeon Pesticide Endosulfan sulfate 1.76E+00 5.5011+00 94
White Sturgeon Pesticide Endrin 2.61E+00 3.00E+01 88
White Sturgeon Pesticide Endrin aldehyde 2.3411+00 8.40E+00 88
White Sturgeon Pesticide Heptachlor 1.50E+00 3.00+Et0 100
White Sturgeon Pesticide Heptachlor epoxide 1.5013+00 3.00E+00 100
White Sturgeon Pesticide Hexachlorobenzene 1.00E+02 2.00E+02 100
White Sturgeon Pesticide Lindane 1.538+00 4.00E+00 100
White Sturgeon Pesticide Malathion 1.50E+00 3.00E+00 100
White Sturgeon Pesticide MethoxychIor 2.88E1+01 1.80B+02 82
White Sturgeon Pesticide Methyl parathion 4.88E+00 2.20E+01 82
White Stuwgeon Pesticide Mirex 1.50E+00 3.001E+00 100
White Sturgeon Pesticide op'-DDD 2.21f+00 9.10E+00 88
White Sturgeon Pesticide o,p'-DDE 2.24E+00 1.40E+01 94

hite Sturgeon Pesticide o,p'-DDT 3.181E+00 3.0011+01 94
White Sturgeon Pesticide pp'-DDD 3.50E+00 1.60E+01 82
White Sturgeon Pesticide p,p'-DDE 1.98E+01 5.10E+01 12
White Sturgeon Pesticide p.p'-DDT 4.75E+00 1.608E+01 53
White Sturgeon Pesticide Parathion 1.508+00 3.00E+00 100
White Sturgeon Pesticide Pentachlorophenol 5.00E+02 1.00E+03 100
White Sturgeon Pesticide Toxaphene 7.50+01 1.50E+02 100
White Sturgeon Semi-volatile 1,2,4-Trichlorobenzene 1.00E+02 2.00E+02 100

white Sturgeon Semi-volatile 1,2-Dichlorobenzene 5.00E+01 1.00+E02 100
White Sturgeon Semi-volatile 1,3-Dichlorobenzene 5.00E+01 1.OOE+02 100
Whie Sturgeon Semi-volatile 1,4-Dichlorobenzene 5.00E+01 1.0011+02 100
White Sturgeon Semi-volatile 2,4,6-Trichlorophenot 1.00E+02 2.001+02 100
White Sturgeon Semi-volatile 2,4-Dichlorophenol 1.008+02 2.00+E02 100

ite Sturgeon Semi-volatile 2,4-Dimethylphewol 5.OOE+01 1.00E+02 100

White Sturgeon Semi-volatile 2,4-Dinitrophenol 5.00 +02 l.0E+03 100
White Sturgeon Semi-volatile 2,4-Dinitrotoluene 5.003+01 1.00E+02 100
White Sturgeon Semi-volatile 2,6-Dinitrotoluene 5.00+E01 1.00E+02 100
White Sturgeon Semi-volatile 2-Chloronaphthalene 5.00E+01 1.001+02 100

White Sturgeon Semi-volatile 2-Chlorophenol 5.001+01 1.00E+02 100
-White Sturgeon Semi-volatile 2-Methylnaphthalene 5.00E+01 1.00E+02 100
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TAB3LE B-7. 1991 LOWER COLUMBIA RIVER DATA (pglkg)(Page Ii1 of 1)

Species Chemical Group Chicacal Mean' Maximum % of ND 2IWhite Sturgeon Semi-volatile 2-Methyphenol 1.OOE+02 2.OOE+02 100
White Sturgeon Semi-volatile 2-Nitrophenol 1.OOE+02 2.00E1+02 100

White Sturgeon Semi-volatile 3,3'-Dichlorobenzidine 5.OO+02 1.OOB+03 100
White Sturgeon Semi-volatile 4-Bromophenyl phenyl ether 1.OOE+02 2.00E+02 100
White Sturgeon Semi-volatile 4-Chloro-3-methylphenol l.OOE+02 2.00E+02 100
White Sturgeon Semi-volatile 4-Chlorophenylphenylether 5.O0E+01 1.OOE-+02 100
White Sturgeon Semi-volatile 4-MethylpiTenol 1.OOE+02 2.00E+02 100
White Sturgeon Semi-volatile 4-Nitrophenol 5.00E+02 l.OOE+03 100
White Sturgeon Semi-volatile Acenaphthene 5.00E+01 1.OOE+02 100
White Sturgeon Semi-volatile Acenaphthylene 5.OOE+01 1.00E+02 100
White Sturgeon Semi-volatile Anthracene . 5.00E+01 1.OOE+02 100
White Sturgeon Semi-volatile Benz~a]anthracene 5.0OE+01 1.00E+02 100
White Sturgeon Semi-volatile Benzo[a]pyrene l.OOE+02 2.00E1+02 100
White Sturgeon Semi-volatile Benzo[blfluoranthene l.OOE+02 2.00EB+02 100
White Sturgeon Semi-volatile Benzo[g,hijperylene E.OOE+02 2.00E+02 100
White Sturgeon Semi-volatile Benzojk]fluoranthene 1.00E+02 2.00E+02 100
White Sturgeon Semi-volatile Bis(2-chloroethoxy)methane S.OOE+0I l.OOE+02 100

White Sturgeon Semi-volatile Bis(2-chloroethyl)ether 5.00E1+01 I.00Ei+02 100
White Sturgeon Semi-volatile Bis(2-chloroisopropyl)ether 5.00E+01 l.OOE+02 100
White Sturgeon Semi-volatile Bis(2-ethylhexyl)phthalate 3.61E+02 1S50E-+03 47
White Sturgeon Semi-volatile Butyl benzyl phthalate 1.05E+02 9.90E+02 94
White Sturgeon Semi-volatile Chrysene 5.OOE4+O 1.00E+02 100
White Sturgeon Semi-volatile Di-n-butylphthalate 8.62E+01 1.90E+02 71
White Sturgeon Semi-volatile Di-n-octylphthalate 1.OOE+02 2.00E+02 100
White Sturgeon Semi-volatile Dibenz[a,h]anthracene LOOE+02 2.00E+02 100
White Sturgeon Semi-volatili Diethyl phthalate 1.OOE+02 2.O0E+02 100
White Sturgeon Semi-volatile Dimethyl phthalate 5.OOE+0 1 1OOE+02 100
White Sturgeon Semi-volatile Fluoranthene 5.OOE+01 LOOE+02 100
White Sturgeon Semi-volatile Fluorene 5.OOE-+01 I.OOE+02 100
White Sturgeon Semi-voladle Hexachlorobutadiene 5.00E+01 I.OOE+02 100IWhite Sturgeon Semi-volatile Hexachlorocyclopentadiene 2.50E+02 5.00E+02 0O0

ite Sturgeon Semi-volatile Hexachloroethane l.OOE+02 2.00E+02 100
Wnite Sturgeon Semi-volatile Indenofl,2,3-cdlpyrene l.OOE+02 2.OOE+02 100
White Sturgeon Semi-volatile Isophorone 5.00B+01 l.OOE+02 100
White Sturgeon Semi-volatile N-Ni)sdi-n-propylamine 5.00E+OI I.OOB+OZ too
White Sturgeon Semi-volatile N-Nitroso-diphenylamine 5.00E+0l 1.OOE+02 100
White Sturgeon Semi-volatile Naphthalene 5.00E+01 1.OOE+02 100
White Sturgeon Semi-volatile Nitrobenzene 5.OOE+01 EOOE+02 100
White Sturgeon Semi-volatile Phenanthrene 5.OOE+01 I.QOE+02 100
White Sturgeon Semi-volatile Phenol 5.OOE+01 I.OOE+02 100
[White Sturgeon Semi-volatile Pirene 5.00E+01 L.OOE+02 100

I Concentrations are the mean of the detected values for each species.

For the samples where the chemical was not detected, a value of one-half the detection limit was used.
2 Percent frequency of non-detects

Estimate of inorganic arsenic derived from use of species-specific conversion factor applied to total arsenic (see Section 3.3.2)
Note: For chemicalsawhich were not detected (% ND 100), the max represents the maximum detection limit for that species
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~~~~~~~~~~~~~ITABLE B-S. 1993 LOWER COLUMBI1A RIVER DA'TA (,g/kg)(Page 1 of 8)
ppcies Chemical Group Chemical Mean' Maximum % of ND2

|Common Carp Butyltin Dibutyltin 1.95E+00 5.20E+00 SO
Common Carp Butyltin Monobutyltin l.70E+00 3.40E+00 100
Comsnon Carp Butyltin Tributyltin 1.47E+01 2.88E+01 SO
Common Carp Dioxin/furans 1,2,3,4,6,7,8-HpCDD 2.50E-03 3.SOE-03 0
Common Carp Dioxin/furans 1,2,3,4,6,7,8-HpCDF 1.25E-04 3.OOE-04 100
Common Carp Dioxin/furans 1.2,S.4,7,8,9-HpCDF 1.75E-04 5.OOE-04 100

Common Carp Dioxinlfurans 1,2,3,4,7,8-HxCDD 5.50E-04 1.60E-03 50
Common Carp Dioxin/furans 1,2,3,4,7,8-HxCDF 2.25E-04 6.OOE-04 100

Comumon Carp Dioxin/furans 1,2,3,6,7,8-HxCDD 7.OOE-04 1.60E-03 50
Common Carp Dioxin/furans 1,2,3,6,7,8-HxCDF 2.25E-04 5.OOE-04 100
ommon Carp Dioxin/furans 1,2,3,7,8,9-HxCDD 4.75E-04 1.70E-03 100
Cormon Carp Dioxin/furans 1,2,3,7,8,9-HxCDF 2.40E-03 2.50E-03 0

Common Carp Dioxin/furans 1,2,3,7,8-PeCDD 4.00E-04 1.lOE-03 100
Common Carp Dioxin/futrans 1,2,3,7,8-PeCDF 3.10E-03 3.90E-03 0

Conmon Carp Dioxin/furans 2,3,4,6,7,8-HxCDF 8.50E-04 I.OOE-03 0 a
ommon Carp ~Dioxin/urans 2,3,4,7,8-PeCDF 1.75E-04 3.OOE-04 50

Common Carp Dioxin/furans 2,3,7,8-TCDD 3.50E-04 1.10E-03 100
Common Carp Dioxin/furans 2,3,7,8-TCDF 3.75E-03 3.90E-03 0

Common Carp Dioxin/furans OCDD 5.70E-03 7.SOE-03 0
ommon Carp Dioxin/firans OCDF 2.OOE-04 6.00E-04 100

ommon Carp Metal Antimony 6.OOE+00 1.20E+01 100
ommon Carp Metal Arsenic 1.78E+01 3.60E+01 100
ommon Carp Metal Barium 1.10E+03 1.20E+03 0
ommon Carp. Metal Cadmium 3.60E+01 3.90E+01 0
Common Carp Metal Chromium 4.50E+01 7.80BEi01 50s

20mmon Carp Metal Copper I.O1E+03 1.26E+03 0
Common Carp Metal Lead 1.45E+02 1.73E+02 0

Comron Carp Metal Mercury 7.28E+01 1.45E+02 50
Commaon Carp Metal Nickel 4.15E+02 7.80E+02 50
Commlon Carp Metal Selenium 5.53E+01 9.30E+0I 50
ommon Carp Metal Silver 4.50E+00 5.OOB-E+00 0
Common Carp Metal Zinc 6.09E+04 9.21E+04 0
Common Carp PCBs Aroclor 1221 2.60E+01 5.20E+01 100 |
Comton Carp PCBs Aroclor 1232 2.6OE+01 5.20B+01 100
Common Carp PCBs Aroclor 124211016 2.60E+01 5.20E+01 100

Commnon Carp PCBs Aroclor 1248 2.60E+01 5.20E+01 100
Common Carp PCBs Aroclor 1254 - 5.E+01 6.50E+01 0
Common Carp PCBs Aroclor 1260 2.80E+0G 5.20E+01 50

Comnon Carp Pesticide Aldrin 1.25E+00 2.50E+00 100
Cominon Carp Pesticide alpha-BHC 1.25E+00 2.50E+00 100
Common Carp Pesticide alpha-Chlordane 1.25E+00 2.50E+00 100
Common Carp Pesticide beta-BHC 1.25E+00 2.50E+00 100
Comm~on Carp Pesticide delta-BHC 1.25E+00 2.S0E+00 100
Common Carp Pesticide Dicofol 1.30E+01 2.60E+01 100
Common Carp Pesticide Dieldrin 2.50E+00 5.00E+00 100

Common Carp Pesticide Endosulfan I 1.25E+00 2.50E+00 100
Common Carp Pesticide Endosulfan II 2.SOE+00 S.OOE+00 100
Common Carp Pesticide Endosulfan sulfate 2.50E+O 5.OOE+00 100
Common Carp Pesticide Endrin 2.502+00 5.00E+00 100
Common Carp Pesticide Endrin aldehyde 2.50E+00 5.00E+00 100
Common Carp Pesticide Endrin ketone 1.40E+01 3.50E+01 100
ommon Carp Pesticide gamma-Chlordane 2.40E+00 5.OOE+00 100

Common Carp Pesticide Heptachlor 1.25E+00 2.50E+00 100
ommon Carp Pesticide Heptachlor epoxide 1.25E+00 2.50E+00 100

Comnnon Carp Pesticide Hexachlorobenzene 1.49E+02 5.00E+02 100
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Common Carp Pesticide Lindane 1.25E+00 2.50E+00 100
Common Carp Pesticide Methoxychlor 1.25E+01 2.50E+01 100
Common Carp Pesticide Methyl parathion 1.30E+01 2.60E+01 too
Common Carp Pesticide o,p'-DDD 2.60B+00 5.20E+00 100
Common Carp Pesticide op'-DDE 2.60E+00 5.20E+00 100
Common Carp Pesticide op'-DDT 2.60E+00 5.20E+00 100
Common Carp Pesticide p,p'-DDD 2.05E+01 2.10E+01 0
Common Carp Pesticide pp'-DDE 8.15E+01 1.00E+02 0
Common Carp Pesticide p,p-DDT 3.80E+00 3.90E+00 0
Common Carp Pesticide Pentachlorophenol 3.60E+03 1.20E+04 100

ommon Carp Pesticide Toxaphene 1.25E+02 2.50E+02 100
Common Carp Radionuclide Americium 241 6.75E-03 1.40E-02 100

ommon Carp Radionuclide Cesium 137 L.OOE-02 2.00E-02 100
Common Carp Radionuclide Cobalt 60 1.00E-02 2.OOE-02 100
Common Carp Radionuclide Europium 152 I.OOE-01 2.00E-01 100
Common Carp Radionuclide Europium 154 I.00E-01 2.00E-01 100
Common Carp Radionuclide Europium 155 2.50E-02 5.OO-02 - 100
Common Carp Radionuclide Plutonium 238 6.50E-03 1.70E102 100
Common Carp Radionuclide Plutonium 239/240 1.50E-03 2.00E-03 0
Common Carp Semi-volatile 1,2,4-Trichlorobenzene 1.49E+02 5.00E+02 100
Common Carp Semi-volatile 1,2-Dichlorobenzene 1.49E+02 5.00E+02 100
Commnon Carp Semi-volatile 1,3-Dichlorobenzene 1.49E+02 5.OOE+02 100
Common Carp Semi-volatile 1,4-Dichlorobenzene 1.49E+02 5.00E+02 100

ommon Carp Semi-volatile 2,4,5-Trichlorophenol 7.45E+02 2.50B+03 100
Common Carp Semi-volatile 2,4,6-Trichlorophenol 7.45E+02 2.50E+03 100
Common Carp Semi-volatile 2,4-Dichlorophenol 4.48E+02 1.50E+03 100
Common Carp Semi-volatile 2,4-Dimethylphenol 1.49E+02 5.00E+02 100
Common Carp Semi-volatile 2,4-Dinitrophenol 1.49E+03 5.OOE0O3 100
Common Carp Semi-volatile 2,4-Dinitrotoluene 7.45E+02 2.50E+03 100
Common Carp Semi-volatile - 2,6-Dinitrotoluene 7.45E+02 2.50E+03 100
Common Carp Semi-volatile 2-Chloronaphthalene 1.49E+02 5.00E+02 100
Common Carp Semi-volatile 2-Chlorophenol 1.49Et02 5.00B+02 100
Common Carp Semi-volatile 2-Methylnaphthalene 4.90E+00 1.OOE+01 1W0
Common Carp Semi-volatile 2-Methylphenol 1.49E+02 5.00E+02 100R Common Carp Semi-volatile 2-Nitroaniline 7.45E+02 2.50E+03 100
Common Carp Semi-volatile 2-Nitrophenol 7.45E+02 2.50E+03 100
Common Carp Semi-volatile 3Y3' Dichlorobenzidine 7.45E+02 2.50E+03 100
Common Carp Semi-volatile 3-Nitroaniline 7.45E+02 2.50E+03 100I Common Carp Semi-volatile 4,6-Dinitro-2-methylphenol 1.49E+03 5.00E+03 100
Common Carp Semi-volatile 4-Bromophenyl phenyl ether 1.49E+02 5.00E+02 100
Common Carp Semi-volatile 4-Chloro-3-methylphenol 2.982+02 1.00E+03 100
Common Carp Semi-vblatile 4-Chloroaniline. 1.98E+02 5.00E+02 100Iommon Carp Semi-volatile 4-Chlorophenylphenylether 1.49E+02 5.00E+02 100
Common Carp Semi-volatile 4-Methylphenol 1.49E+02 5.00 +02 100
Common Carp Semi-volatile 4-Nitroaniline 7.45E+02 2.50E+03- 100
Common Carp Semi-volatile 4-Nitrophenol 7.45E+02 2.50E+03 100
Common Carp Semi-volatile Acenaphthene 4.90E+00 1.00E+01 100
Common Carp Semi-volatile Acenaphthylene 4.90E+00 1.00E+01 100
Common Carp Semi-volatile Anthracene 4.90E+00 I.O0E+01 100
Common Carp Semi-volatile Benz[a]anthracene 4.902+00 1.00E+01 100
Common Carp Semi-volatile Benzo~a]pyrene 4.90E+00 1.00E+01 100
Common Carp Semi-volatile Benzollb,k]fluoranthene 4.90,E+00 1.00E+01 100
Common Carp Semi-volatile Benzo[g,h,ijperylene 4.90E+00 1.00E+01 100
Common Carp Semi-volatile Benzoic acid 1.49E+03 5.002+03 100
Common Carp Semi-volatile Benzyl Alcohol 1.49E+02 5.00E+02 100
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amman Carp Semi-volatile Bis(2-chloroethoxy)methane 1.49E+02 5.0OE+02 100
Common Carp Semi-volatile Bis(2-chloroethyl)ether 1 .49E+02 5.OOE+02 £00
Common Carp Semi-volatile Bis(2-chloroisopropyl)ether 1.49E+02 5.00E+02 100
Common Carp Semi-volatile Bis(2-ethylhexyl)plthalate 1.49E+02 5.OOE+02 100
Common Carp Semi-volatile Butyl benzyl phthalate 1.49E+02 5.O0E*02 100

oCmmon Carp Semi-volatile Carbazo]e 1.49E+02 5.00E+02 100
Common Carp Semi-volatile Chrysene 4.90E+00 1.00E+01 100
Common Carp Semi-volatile DI-n-butylphthalate 1.49E+02 5.00E+02 100

ommon Carp Semi-volatile Di-n-octylphthalate 1.49E,+02 5.00E+02 100
Common Carp Semi-volatile Dibenzfah]anthracene 4.90E+00 1.00E+01 100

ommon Carp Semi-volatile Dibenzofuran 4.90E+00 l.OOE+01 100
aommon Carp Semi-volatile Diethyl phthalate 1.49E+02 5.00E+02 100

Common Carp Semi-volatile Dimethyl phthalate 1.49E+02 5.00E+02 100
Common Carp Semi-volatile Fluoranthene 4.90E+00 1.002+01 100

ommon Carp Semi-volatile Fluorene 4.90E+00 1.OOE+0l 100 I
C mon Carp Semi-volatile Hexachlorobutadiene 1.49E+02 5.00E+02 100

Common Carp Semi-volatile Hexachlorocyclopentadiene 7.45E+02 2.50E+03 100
Common Carp Semi-volatile Hexachloroetbane 1.49E+02 5.OOE+02 100
Common Carp Semi-volatile Indeno[1,2,3-cdJpyrene 4.90E+00 1.00E+01 100

ommon Carp Semi-volatile Isophorone 1.49E+02 5.00E+02 100
ommon Carp Semi-volatile Naphthalene 4.90E+O 1.00+I01 100

Common Carp Semi-volatile Nitrobenzene 1.49E+02 5.00E+02 100
ommon Carp Semi-volatile Phenanthrene 4.90E+00 1.00E+01 100
Common Carp Semi-volatile Phenol 1.49E+02 5.OOE+02 100

Common Carp Semi-volatile Pyrene 4.90E+00 1.00E+01 100
Cr~ayfish Butyltin Dibutyltin 2.60E+00 5.20E+00 100 I

Crayfish Butyltin Monobutyltin 1.70E+00 3.40E+00 100
Crayfish Butyltin Tributyltin 3.31E+00 9.60E+00 100

Crayfish Dioxin/fuirans. 1,2,3,4,6,7,8-HpCDD 3.47E-04 2.30E-03 100
Crayfish Dioxinlf'urans 1,2,3,4,6,7,8-HpCDF 8.57E-04 5.60E-03 93
rayfish Dioxin/forans 1,2,3,4,7,8,9-HpCDF 6.53E-04 3.10E-03 100

Crayfish Dioxinifurans 1,2,3,4,7,8-HxCDD 3.00-E04 1.90E-03 100
Crayfish Dioxin/firans 1,2,3,4,7,8-HxCDF 3.20E-04 2.60E-03 100

Crayfish Dioxili/furans 1,2,3,6,7,8-HxCDD 3.37E-04 2.10E-03 100
Crayfish Dioxin/furans 1,2,3,6r7,8-HxCDF 2.97E-04 2.70E-03 100

Crayfish Dioxin/furans 1,2,3,7,8,9-HxCDD 3.93E-04 2.50E-03 100
Crayfish Dioxin/fuirans 1,2,3,7,8,9-HxCDF 4.20E-04 1.90E-03 100

Crayfish Dioxin/firans 1,2,3,7,8-PeCDD 4.17E-04 2.30E-03 100
Crayfish Dioxinlfuirans 1,2,3,7,8-PeCDF 2.302-4 2.10E-03 100
Crayfish Dioxin/flrans 2,3.4,6,7,8DHxCDF 3.17E-04 1.20E-03 100

rayfish Dioxin/fulrans 2,3,4,7,8-PeCDP 2.97-04 2.80E-03 100
Crayfish Dioxin/fibrans 2,3,7,8-TCDD 2.67E-04 1.00E-03 80
Crayfish Dioxin/flurans 2,3,7,8-TCDF 1.50E-03 2.622-03 0

Crayfish lDioxin/furans OCDD 2.68E-03 2.37E-02 87
Crayfish EDioxin/firans OCDF - 4.33E-04 1.50E-03 100
rayfish Metal Antimony 9.60E+00 1.80E+01 60

Crayfish IMetal Arsenic 1.94E+04W 4.60E+01 93
Crayfish Metal Barium 3.OOE+04 4,72E+04 0
Crayfish Metal Cadmium 3.36E+01 5.30E+01 7

rayfish hMetal Chromium 7.28E+01 9.50E+01 0
Crayfish Metal Copper 2.17E+04 3.11E+04 0

Crayfish Metal Lead 1.52E+02 4.44E+02 7
Crayfish Metal Mercury 4.33E+01 8.10E+01 1 3
Crayfish Metal Nickel 5.562+02 1.33E+03 13

Crayfish Metal Selenium 2.37E+01 4.70E+01 80
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Crayfish Metal Silver 4.89E+01 1.03E+02 7
Crayfish Metal Zinc 3.71B+04 8.33E+04 0
Crayfish PCBs Aroclor 1221 5.00E+01 l.00E+02 100
Crayfish PCBs Aroclor 1232 2.iOE+01 5.00E+01 100
Crayfish PCBs Aroclor 1242/1016 2.50E+01 5.00E+01 100

Craylsh PCBs Aroclor 1248 2.50E+01 5.00-E+01 100
Crayfish PCBs - Aroclor 1254 2.50E+01 5.OOE+01 100
Crayfish PCBs Aroclor 1260 2.53E+01 5.00E+01 93
Crayfish Pesticide Aldrin 1.25E+00 2.50E+00 100
Crayfish Pesticide alpha-BHC 1.25E+00 2.50E+00 100
Crayfish Pesticide alpha-Chlordane 1,25E+00 2.50E+00 100
Crayfish Pesticide beta-BHC 1.25Et00 2.50E+00 100
Crayfish Pesticide delta-BHC 1.25E+00 2.50E+00 . 100
Crayfish Pesticide Dicofol 3.102+01 6.20E+01 100

rayfish Pesticide Dieldrin 2.50E+00 5.00E+00 100
rayfish Pesticide Endosulfan I 1.25E+00 2.50E+00 100

Crayfish Pesticide Endosulfan 11 2.50E+00 5.00E+00 100
Crayfish Pesticide Endosulfan sulfate 2.50E+00 5.OOE+OO 100
Crayfish Pesticide Endrin 2.502+00 5.00E+00 100
Crayfish Pesticide Endrin aldehyde 2.50E+00 5.00E+00 100
Crayfish Pesticide Endrin ketone 2.50E+00 5.OOE+00 100
Crayfish Pesticide gamma-Chlordane . 1.25E+00 2.50E+00 100Irayfish Pesticide Heptachlor 1.25E+00 2.50E+00 100
Crayfish Pesticide Heptachlor epoxide 1.25E+00 2.50E+00 100
Crayfish Pesticide Hexachlorobenzene 4.82E+01 9.902+01 100
Crayfish Pesticide Lindane 1.25E+00 2.50E+00 100
Crayfish Pesticide Methoxychlor 1.25E+01 2.50E+01 100

rayfish Pesticide Methyl parathion 3.10E+01 6.202+01 100
Crayfish Pesticide o,p'-DDD 2.50E+00 5.00£+00 1OO
Crayfish Pesticide o,p'-DDE 2.50E+00 5.00E+00 100
Crayfish Pesticide o,p'-DDT 2.50E+00 5.002+00 100
Crayfish Pesticide p,p'-DDD 2.50E+00 5.00E+00 100
Crayfish Pesticide p,p'-DDE 6.692+00 1.40E+01 7
Crayfish Pesticide p,p'-DDT 2.50E+00 5.00E+00 100
Crayfish Pesticide Pentachlorophenol 2.41E+02 5.00E+02 100
Crayfish Pesticide Toxaphene 1.25E+02 2.50E+02 100
Crayfish Radionuclide Americium 241 5.67E-03 2.60E-02 100
Crayfish Radionuclide Cesium 137 6.004-02 1.20E-01 100
Crayfish Radionuclide Cobalt 60 7.50E-02 1.50E-01 100
Crayfish Radionuclide Europium 152 2.00E-01 4.002E01 100
Crayfish Radionuclide Europium 154 1.25E-01 2.50121 100
Crayfish Radionuclide Europium 155 2.5012-01 5.00-01 100
Crayfish Radionuclide Plutonium 238 4.47E-03 1.80E-02 100
Crayfish Radionuclide Plutonium 239/240 2.174-03 1.10E-02 100
Crayfish Semi-volatile 1,2,4-Trichlorobenzene 4.82E+01 9.90E+01 100
Crayfish Semi-volatile 1.2-Dichlorobenzene 4.82E+01 9.90E+01 100
Crayfish Semi-volatile 1.3-Dichlorobenzene 4.82B+01 9.90E+01 100
Crayfish Semi-volatile 1,4-Dichlorobenzene 4.822+01 9.90E+01 100
Crayfish Semi-volatile 2.4.5-Trichlorophenol 2.41E+02 5.00E+02 100
Crayfish Semi-volatile 2,4,6-Trichlorophenol 2.41E+02 5.002+02 100
Crayfish Semi-volatile 2,4-Dichlorophenol 1.44E+02 3.00E+02 100
Crayfish Semi-volatile 2,4-Dimethylphenol 4.82E+01 9.90E+01 100
Crayfish Semi-volatile 2,4-Dinitrophenol 2.41E+02 5.002+02 100
Crayfish Semi-volatile 2,4-Dinitrotoluene 2.41E+02 5.00+02 100
Crayfish Semi-volatile 2,6-Dinitrotoluene 2.41E+02 5.002+02 100
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Crayfish Semi-volatile 2-Chloronaphthalene 4.82E+01 9.90E+01 100
Crayfish Semi-volatile 2-Chlorophenol 4.82E+01 9.90E+01 100
Crayfish Semi-volatile 2-Methylnaphthalene 1.03E+01 2.00E+01 13
Crayfish Semi-volatile 2-Methylphenol 4.82E+01 9.908+01 too
Crayfish Semi-volatile 2-Nitroaniline 2.41E+02 5.00E+02 100
Crayfish Semi-volatile 2-Nicrophenol 2.41B+02 5.OOB+02 100
Crayfish Semi-volatile 3,3'-Dichlorobenzidine 2.41E+02 5.OOE+02 100
Crayfish Semi-volatile 3-Nicroaniline 2.41E+02 5.00E+02 100
Crayfish Semi-volatile 4,6-Dinitro-2-methylphenol 4.82f+02 9.90E+02 too
Crayfish Semi-volatile 4-Bromophenyl phenyl ether 4.82E+01 9.90E+01 100
Crayfish Semi-volatile 4-Chloro-3-methylphenol 9.73E+01 2.00E+02 100
Crayfish Semi-volatile 4-Chioroaniline 1.44E+02 3.00E+02 100
Crayfish Semi-volatile 4-Chlorophenylphenylether 4.32E+01 9.90E+01 100
Crayfish Semi-volatile 4-Methylphenol 4.87E+01 9.90E+01 93
Crayfish Semi-volatile 4-Nitroaniline 2.41E+02 5.OOE+02 100

rayfish Semi-volatile 4-Nitrophenol 2.41B+02 5.00E+02 100
Crayfish Semi-volatile Acenaphthene 4.98E+00 9.90B+00 93
Crayfish Semi-volatile Acenaphthylene 4,82E+00 9.90E+00 100
Crayfish Semi-volatile Anthracene 4.82E+00 9.90E+00 100
Crayfish Semi-volatile Benzla]anthracene 4.82E+00 9.90E+00 100

rayfish Semi-volatile Benzola]pyrene 4.82E+00 9.90E+00 100
Crayfish Semi-volatile Benzo[bk]fluoranthene 4.82B+00 9.908+00 100
Crayfish Semi-volatile Benzo[g~h,ijperylene 4.82E+00 9.90E+00 100
Crayfish Semi-volatile Benzoic acid 4.82E+01 9.90E+01 100
Crayfish Semi-volatile Beazyl Alcohol 5.02E+01 9.90E+01 87

rayfish Semi-volatile Bis(2-chloroectoxy)metbane 4.82E+01 9.908+01 100
Crayfish Semi-volatile Bis(2-chloroethyl)ether 4.82B+01 9.90E+01 100
Crayfish Semi-volatile Bis(2-chloroisopropyl)ether 4.82E+01 9.90E+01 100
Crayfish Semi-volatile Bis(2-ethylhexyl)phftalate 2.67E+02 1.10+03 1030
Crayfish Semi-volatile Butyl benzyl phthalate 192E+03 7.40E+03 1t0

rayfish Semi-volatile Carbazole 4.82E+01 9.908+01 100
Crayfish Semi-volatile Chrysene 4.82E+00 9.90S +00 100
Crayfish Semi-volatile Di-n-butylphthalate 5.85B+02 3.10E+03 93
Crayfish Semi-volatile Di-n-octylplithalate 4.82E+01 9.90E+01 100
Crayfish Semi-volatile Dibenz[a,hljanthracene 4.82E+00 9.90E+00 100
Crayfish Semi-volatile Dibenzofflran 4.73E+00 9.90E+00 93
Crayfish Semi-volatile D~iethyl. plthalate 4.82E01 9.90E+01 100
Crayfish Semi-volatile Dimethyl phtialate 4.82E+01 9.90E+01 100
Crayfish Semi-volatile Fluoranthene 4.88E+00 l.OEd-01 100
Crayfish Semi-volatile Fluorene 4.84E+00 9.908+00 93

frayish Semi-volatile Hexacblorobutadiene 4.82E+01 9.90E+01 t0o
Crayfish Semi-volatile Hexachlorocyclopentadiene 2.41E+02 5.00E+02 100
Crayfish Semi-volatile Hexachloroethane 4.82E+01 9.90E+01 100
Crayfish Semi-volatile Indeno[1,2.3-cdjpyrene 4.82E+00 9.90E+00 OOI
Crayfish Semi-volatile Isophorone 4.82+01 9.90E+01 100
Crayfish Semi-volatile Naphtalene 1.15E+01 5.70B+01 53
Crayfish Semi-volatile Nitrobenzene 4.82E+01 9.90E+01 100
Crayfish Semi-volatile Phenamthrene 5.00E+00 9.90B+00 93
Crayfish Semi-volatile Phenol 1,45E+02 6.90E+02 67
Crayfish Semi-volatile Pyrene 4.82E+00 9.90E+00 100
Largescale Sucker Butyltin Dibulyltin 2.348+00 5.20E+00 69
Largescale Sucker Butyltin Monobutyltin 1.60E+00 3.40E+00 100
Largescale Sucker Butyltin Tributyltin 1.56E+01 5.43E+01 25
[argescale Sucker Dioxin/fuirans 1,2,3.4,6.7,8-HpCDD 1.02E-03 .2.60E-03 0 O
Largescale Sucker Dioxin/furans 1,2,3,4,6,7,8-HpCDF 9.16E-04 5.50E-03 75
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Largescale Sucker Dioxin/furans 1l,2,3,4,7,8,9-HpCDP 2.88E-04 2.50E-03 100I Largescale Sucker Dioxin/furans 1,2,3,4,7.8-HxCDD 3.44E04 1.70E-03 81
Largescale Sucker Dioxin/furans 1,2,3,4,7,8-HxCDF 2.69E-04 1.30E-03 880
Largescale Sucker Dioxinlfiirans 1.2,3,6,7,8-HxCDD 3.41E-04 1.70E-03 88I ~~~Largescale Sucker Dioxin/tfrans 1,213,6,7,8-HxCDF 5.56B3-04 5.20E-03 94
Largescale Sucker Dioxin/furans 1,2,3,7,8,9-HxCDD 2.75E-04 1.80E-03 100
Largescale Sucker Dioxinlfurans 1,2,3,7,8,9-HxCDP 1.98E-03 4.50E-03 6
Largescale Sucker Dioxin/furans 1,2,3,7,8-PeCDD 3.69E-04 1.40E-03 94
Largescale Sucker Dioxin/furans 1,2,3,7,8-PeCDF 2.22E-03 9.90E-03 25
Largescale Sucker Dioxin/furans 2,3,4,6,7,8-HxCDF 9.03E-04 - 5.ZOE-03 19
Largescale Sucker Dioxin/furans 2,3,4,7,8-PeCDF 4.13E-04 I.80E-03 88
Largescale Sucker Dioxin/furans 2,3,7,8-TCDD 3.97E-04 1.801-03 88
Largescale Sucker Dioxin/furans 2,3,7,8-TCDF 3.85E-03 6.50E-03 6
Largescale Sucker Dioxin/furans OCDD 6.77E-03 3.69E-02 0
Largescale Sucker Dioxin/furans OCDF 6.94B-04 2.70E-03 63
Largescale Sucker Metal Antimony 5.81E+00 1.20E+01 100
Largescale Sucker Metal Arsenic 2.49E+003 3.85B+02 94
Largescale Sucker Metal Barium 1.69E+03 3.50E+03 0
Largescale Sucker metal Cadmium 3.64E+01 6.60E+01 0
Largescale Sucker Metal Chromium 1.67E+02 5.27E+02 6

rgescale Sucker Metal Copper 8.28E+02 1.23E+03 0
Largescale Sucker Metal Lead 1.62E+02 8.40E+02 50
Largescale Sucker Metal Mercury 1.68E+02 2.64E+02 0
Largescale Sucker Metal Nickel 2.87E+02 2.26E+03 63
Largescale Sucker Metal Selenium 3.98E+01 2.07E+02 63

gescale Sucker Metal Silver 2.44E+00 - 6.OOE+00 88
Largescale Sucker Metal Zinc 1.83E+04 ?.37E+04 0
Largescale Sucker PCBs Aroclor 1221 2.60E+01 5.20E+01 100
Largescale Sucker PCBs Aroclor 1232 2.60E+01 5.20E+01 100
Largescale Sucker PCBs Aroclor 1242/1016 2.60E+01 5.20E+01 100
Largescale Sucker PCBs Aroclor 1248 2.60E+01 5.20E+01 100
Largescale Sucker PCBs Aroclor 1254 2.30E+02 2.70E+03 0
Largescale Sucker PCBs Aroclor 1260 3.93B+01 2.50E+02 50
Largescale Sucker Pesticide Aldrin 2.36E+00 3.80E+01 100
Largescale Sucker Pesticide alpha-BHC 1,25E+00 2.SOE5+00 100
Largescale Sucker Pesticide alpha-Chlordane 1.45E+00 6.OOE+00 100
Largescale Sucker Pesticide beta-B}HC 1.27E+00 3.00E+00 100
Largescale Sucker Pesticide delta-BHC 2.77E+00 L.OOE+01 100
Largescale Sucker Pesticide Dicofol 1.30E+01 2+60E+01 100
Largescale Sucker Pesticide Dieldrin 4.38E+00 6.50E+0I 100
Largescale Sucker Pesticide Endosulfan I 1.25E+00 2.50E+00 100
Largescale Sucker Pesticide Endosulfan HI 2.50E+00 S.OOE+00 100
Largescale Sucker Pesticide Endosulfan sulfate 2.50E+00 5.0OE+00 100
Largescale Sucker Pesticide Endrin 2.50E+00 5.0OE+00 1ooIargescale Sucker Pesticide Endrin aldehyde 2.56E+00 6.00E+00 100
Largescale Sucker Pesticide Endrin ketone 1.89E+01 2.OOE+02 100
Largescale Sucker Pesticide gamma-Chlordane 3,49E+00 4.40E+01 100
Largescale Sucker Pesticide Heptachlor 1.25H+00 2.50E+00 100
Largescale Sucker Pesticide Heptachlor epoxide 2.27E+00 2.20E+01 100
Largescale Sucker Pesticide Hexachlorobenzene 1.23E+02 5.OOE+02 100
Largescale Sucker Pesticide Lindane 1.25E+00 2.50E+00 100
Largescale Sucker Pesticide Methoxychlor 1.25E+01 2.SOE+01 100
Largescale Sucker Pesticide Methyl parathion 1.30E+01 2.60E+0 100
Largescale Sucker Pesticide o,p'-DDD 1.85E+01 2.60E+02 100ILargescale Sucker Pesticide op'-DDE 1.08B+01 l.30E+02 100
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TABLE B-8. 1993 LOWER COLUMB IA RIVER DATA (pg/kg)(Page 7 of 8)
ISpecies _Chemical Group Chemical _ Mhean' Maximum % of ND 1
Largescale Sucker Pesticide op'-DDT 1.54E+01 2.10E+02 100
Largescale Sucker Pesticide p,p'-DDD 2.48E+01 4.70E+01 0
Largescale Sucker Pesticide pp'-DDE 9.70E+01 1.S0E+02 0
Largescale Sucker Pesticide p,p'-DDT 1.40E+01 5.6GE+01 0
Largescale Sucker Pesticide Pentachlorophenol 3.02E+03 1.20E+04 100
Largescale Sucker Pesticide Toxaphene - 1.25E+02 2.50E+02 100
Largescale Sucker Radionuclide Americium 241 7.41E-03 2.70E-02 100
Largescale Sucker Radionuclide Cesium 137 1.41E-02 1.201-01 88
Largescale Sucker Radionuclide Cobalt 60 1.41E-02 1.50E-01 100
Largescale Sucker Radionuclide Europium 152 L.OOE-01 2.00E-01 100
Largescale Sucker Radionuclide Europium 154 1.02E-01 2.50E-01 100
Largescale Sucker Radionuclide Europium 155 3.91E-02 5.00E-01 100
Largescale Sucker Radionuclide Plutonium 238 4.53E-03 .IOE-02 94

rgescale Sucker Radionuclide Plutonium 239/240 1.34E-03 6.00E-03 19
Largescale Sucker Semi-volatile 1,2,4-Trichlorobenzene 1.23E+02 5.00E+02 100
Largescale Sucker Semi-volatile 1,2-Dichlorobeozene 1.23E+02 5.00E+02 tOO
Largescale Sucker Semi-volatile 1,3-Dichlorobenzene 1.23E+02 5.00E+02 100
Largescale Sucker Semi-volatile 1,4-Dichlorobenzene 1.23E+02 5.001+02 100
Largescale Sucker Semi-volatile 2,4,5-Trichlorophenol 6.15E+02 2.50E+03 100
Largescale Sucker Semi-volatile 2,4,6-Trichlorophenol 6.152+02 2.50E+03 100
Largescale Sucker Semi-volatile 2,4-Dichlorophenol 3.70E+02 1.50E+03 100
Largescale Sucker Semi-volatile 2,4-Dimethylphenol 1.23E+02 5.00E+02 100
Largescale Sucker Semi-volatile 2,4-Dinitrophenol 1.23E+03 5.00E+03 100

rgescale Sucker Semi-volatile 2,4-Dinitrotoluene 6.15E+02 2.50E+03 100
Largescale Sucker Semi-volatile 2,6-Dinitrotoluene 6.15E+02 2.50B+03 100
Largescale Sucker Semi-volatile 2-Chloronaphthalene 1.23E+02 5.00E+02 100
Largescale Sucker Semi-volatile 2-Chlorophenol 1.23E+02 5.00B+02 100
Largescale Sucker Semi-volatile 2-Methyinaphthalene 7.89E+00 2.30E+01 69

rgescale Sucker Sepmi-voladle 2-Methylphenol 1.23E+02 5.00B+02 100
Largescale Sucker Semi-volatile 2-Nitroaniline 6.15E+02 2.50E+03 too
Largescale Sucker Semi-volatile 2-Nitropaenol n6.15E+02 2.50E+03 100
Largescale Sucker Semi-volatile 3,3'-Dichlorobenzidine 6.152+02 2.50E+03 100
Largescale Sucker Semi-volatile 3-Nitroaniline 6.15E+02 2.502+03 100
Largescale Sucker Semi-volatile 4,6-Dinitro-2-methylphenol 1.23E+03 5.OOE+03 100
Largescale Sucker Semi-volatile 4-Bromophenyl phenyl ether 1.23E+02 5.00E+02 100
Largescale Sucker Semi-volatile 4-Chloro-3-methylphenol 2.47E+02 1.00E+03 100
Largescale Sucker Semi-volatile 4-Chloroaniline 3.54E+02 1.50E+03 100
Largescale Sucker Semi-volatile 4-Chlorophenylphenylether 1.23E+02 5.00E+02 100

gescale Sucker Semi-volatile 4-Methylphenol 1.23E+02 5.00E+02 100
Largescale Sucker Semi-volatile 4-Nitroaniline 6.15E+02 2.50E+03 100
Largescale Sucker Semi-volatile 4-Nitrophenol 6.15E+02 2.50E+03 100
[argescale Sucker Semi-volatile Acenaphthene 4.82E+00 1.OOE+01 100
Largescale Sucker Semi-volatile Acenaphthylene 4.822+00 1.00E+01 100

gescale Sucker Semi-volatile Anthracene 4.82E+00 LOOE+01 100
Largescale Sucker Semi-volatile Benz[alanhncene 4.82E+00 1.OOE+01 100
Largescale Sucker Semi-volatile Benzo[ajpyrene 4.822+00 1.00E+01 100
Largescale Sucker Semi-volatile Benzo[b,klfluoranthene 4.82E+00 1.OOE+01 100
Largescale Sucker Semi-volatile Benzo[g,h,ilperylene 4.82E+00 1.00E+01 100

gescale Sucker Semi-volatile Benzoic acid 1.23E+03 5.00E+03 100
Largescale Sucker Semi-volatile Benzyl Alcohol 1.23E+02 5.00E+02 100
Largescale Sucker Semi-volatile Bis(2-chloroethoxy)mediane 1.231+02 5.002+02 100
Largescale Sucker Semi-volatile Bis(2-chloroethyl)ether 1.23E+02 5.001+02 lo
Largescale Sucker Semi-volatile Bis(2-chloroisopropyllether 1.23E+02 5.00+E02 100

Largescale Sucker Semi-volatile Bis(2-ethylhexyl)phtsate 189E+02 7.60E+02 88
argescale Sucker Semi-volatile Butyl benzyl phthate 1.23E+02 5.00E+02 100
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TABLE B-8. 1993 LOWER COLUMBIA RIVER DATA (pg/kg)(Page 8 of 8)
iSpecies Chemical Group Chemical Meant Maximum % of ND!
Largescale Sucker S6mi-volatile Carbazole 1.23E+02 5.OOE+02 too
Largescale Sucker Semi-volatile Chrysene 4.82E+00 l.OOE+01 100
Largescale Sucker Semi-volatile Di-n-butylphthalate 1.47E+02 5.00+E02 94
Largescale Sucker Semi-volatile Di-n-octylphthalate 1.232+02 5.OOE+02 100
Largescale Sucker Semi-volatile Dibenz[a,hlanthracene 4.82E+00 1.00E+01 100
Largescale Sucker Semi-volatile Dibenzofuran 4.82E+00 1.OOE+01 100
Largescale Sucker Semi-volatile Diethyl phthalate 1.23E+02 5.002+02 100
Largescale Sucker Semi-volatile Dimethyl phthalate 1.23Ef02 5.002+02 - 100
Largescale Sucker Semi-volatile Pluoranthene 4.82E+00 l.OOE+01 100
Largescale Sucker Semi-volatile Fluorene 4.82E+00 1.OOE+01 100
Largescale Sucker Semi-volatile Hexachlorobutadiene 1.23t+02 5.00E+02 100
Largescale Sucker Semi-vOlatile Hexachlorocyclopentadiene - 6.152+02 2.50E+03 100
Largescale Sucker Semi-volatile Hexachloroethane 1.232+02 5.00E+02 100
Largescale Sucker Semi-volatile Indeno(1,2,3-cdlpyrene 4.82E+00 1.OOE+01 100
Largescale Sucker Semi-volatile Isophorone 1.23E+02 5.00E+02 100
Largescale Sucker Semi-volatile. Naphthalene 6.33E+00 1.30E+01 69
Largescale Sucker Semi-volatile Nitrobenzene 1.23E+02 5.002+02 100
Largescale Sucker Semi-volatile Phenanthrene 4.82E+00 l.OOB+01 100
Largescale Sucker Semi-volatile Phenol . 1.23E+02 5.OOE+02 100
Largescale Sucker Semi-volatile Pyrene 4.82E+00 1.0OE+01 100

I Concentrations are the mean of the detected values for each species.
For the samples where the chemical was not detected, a value of one-half the detection limit was used.

2 Percent frequency of non-detects
3 Mean arsenic value is estimate of inorganic arsenic derived from use of species-specific conversion factor applied to total arsenic (see Section 3.3.2)
Note: for chemicals which were not detected (% ND 100), the max represents the maximum detection limit for that species

. 3
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TABLE B-9. CALCULATED CONCENTRATIONS FOR 19Y1 AND 1993 SPECiES COMBINED (pg/kg)(Page I of 8) 

ICommonName Chemical Group Chemical Meanl Maximum % of ND2 ]
Largescale Sucker Butyltin Dibutyltin 2.34E+00 2.606+00 69

argescale Sucker Butyltin Monobutyltin 1.60B+00 1.70E+00 100
argescale Sucker Butyltin Tributyltin 1.56E+01 5.43E+01 25
argescale Sucker DioxinlFuran 1,2,3,4,6,7,8-HpCDD 1.61E+00 4.36E+00 0
argescale Sucker Dioxin/Furan 1,2,3,4,6,7,8-HpCDF 8.233-01 5.5OE+00 43

Largescale Sucker Dioxin/Furan 1,2,3,4,7,8,9-HpCDF 2.29E-01 1.25E+00 57
argescale Sucker Dioxin/Furan 1,2,3,4,7,8-HxCDD 3.00E-01 8.50E-01 46

Largescale Sucker Dioxin/Furan 1,2,3,4,7,8-HxCDF 2.48E-01 6.50-01 57
Largescale Sucker Dioxin/Furan 1,2,3,6,7,8-HxCDD 4.993-01 1.42E+00 50

argescale Sucker Dioxin/Furan 1,2,3,6,7,S-HxCDF 4.08E-01 5.20E+00 54
argescale Sucker Dioxin/Furan 1,2,3,7,8,9-HxCDD 3.18E-01 9.202-01 57

Largescale Sucker Dioxin/Furan 1,2,3,7,8,9-1-IxCDF 1.226+00 4.50E+00 4
Largescale Sucker DioxinlFuran 1,2,3,7,8-PeCDD 4.70E-01 1.10+Et0 54
Largescale Sucker Dioxin/Furan 1,2,3,7,8-PeCDF 1.37E+00 9.90E+00 14
Largescale Sucker Dioxin/Furan 2,3,4,6,7,8-HxCDF 1.14E+00 5.20E+00 11

argescale Sucker Dioxin/Furan 2,3,4,7,8-PeCDF 4.84E-01 1.80E+00 50
Ltrgescale Sucker Dioxin/Furan 2,3,7,8-TCDD 6.51E-01 1.6E+00 SO
Largescale Sucker Dioxin/Furan 2,3,7,8-TCDF 5.22E+00 1.14E+01 4
Largescale Sucker DioxinlFuran OCDD 7.44B+00 3.69E+01 0
Largescale Sucker Dioxin/Furan OCDF 1.18E+00 1.06B+01 36

argescale Sucker Metal Antimony 1.32B+02 1.69E+03 100

argescale Sucker Metal Arsenic 8.09E6+0 3.856+02 97
Bargescale Sucker Metal Barium 2.24B+03 5.40B+03 0
Largescale Sucker Metal Cadmium 3.74B+01 6.60E+01 0
Largescale Sucker Metal Chromium 1.67B+02 5.27E+02 6
Largescale Sucker Metal Copper 9.12E+02 1.23E+03 0

argescale Sucker Metal Lead 1.71E+02 8.606+02 35
argescale Sucker Metal Mercury 1.22E+02 2.64E+02 0
argescale Sucker Metal Nickel 4.21E+02 2.26E+03 71

Largescale Sucker Metal Selenium 1.32E+02 2.60E+02 82

Largescale Sucker Metal Silver 5.22E+01 1.20B+02 94
argescale Sucker Metal Zinc 2.44E+04 9.801+04 0
argescale Sucker PesticidelPCB Aidrin 2.16E+00 1.90E+01 91

Largescale Sucker Pesticide/PCB alpha-BHC 1.85E+00 5.00E+00 94
argescale Sucker Pesticide/PCB alpha-Chlordane 1.45B+00 3.00E+00 100
argescale Sucker PesticidelPCB Aroclor 1016 250E+01 2.50B+01 100
argescale Sucker PesticidefPCB Aroclor 1221 2.55E+01 2.60E+01 100

Largescale Sucker Pesticide/PCB Aroclor 1232 2.55E+01 2.60E+01 100
Largescale Sucker PesticidefPCB Aroclor 1242 2.50E+01 2.SOE+01 100
Largescale Sucker PesticidelPCB Aroclor 1242/1016 2.60E+01 2.60E+01 IO

argescale Sucker PesticidelPCB Aroclor 1248 2.556+01 2.60E+01 100
Largescale Sucker Pesticide/PCB Aroclor 1254 1.761+02 2.70E+03 3

argescale Sucker Pesticide/PCB Aroclor 1260 3.48E+01 1.30E+02 74
Largescale Sucker Pesticide/PCB beta-BHC 1.626+00 4.10E+00 97
Largescale Sucker PestlcidelPCB Chlordane l150E+00 1.506+00 100

argescale Sucker Pesticide/PCB Dacthal 1.50E+00 1.50E+00 100
Largescale Sucker Pesticide/PCB delta-BHC 2.11B+00 5.00B+00 100
Largescale Sucker PesticidelPCfl Dicofol 1.416+01 1.50E+01 100
Largescale Sucker Pesficide/PCB Dieldrin 3.02E+00 3.25E+01 97
Largescale Sucker PesticidelPCB Endosulfan 1 143E+00 3.30B+00 97

argescale Sucker Pesticide/PCB Endosulfan 11 1.986+00 2.506+00 100
argescale Sucker PesticidelPCB Endosulfan sulfate 2.14E+00 3.50E+00 97

Largescale Sucker Pesticide/PCB Endrin 2.696+00 1.20E+01 94
Largescale Sucker PesticidelPCB Endrin aldehyde 2.146+00 4.20E+00 97
Largescale Sucker PesticidelPCB Endrin ketone 12996+01 I.OOE+02 100

argescale Sucker PesticidelPCB gamma-Chlordane 3.49E+00 2.20E+01 100
argescale Sucker PesticidelPCB Heptachlor 1.3813+00 1.50E+O 100
argescale Sucker PesticideIPCB Heptachlor epoxide 1.86E+00 1.10E+01 100
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3 [ TABLE B-9. CALCULATED CONCENTRATIONS FOR 1991 AND 1993 SPECIES COMBINED (pg/kg)(Page 2 of 8)

CommonName Chemical Group Chemical Mean' Maximum -% of ND'

Largescale Sucker Pesticide/PCB 1lexachlorobenzene 1.11E+02 2.50E+02 100
Largescale Sucker PesticidelPCB Hexachlorobutadiene 8.43E+01 2.50E+02 100
Largescale Sucker PesticidelPCB Isophorone. 8.53E+01 2.50E+02 100

argescale Sucker -Pesticide/PCB Lindane 1.74E+00 7.70E+00 91
Largescale Sucker Pesticide/PCB Malathion 1.50E+00 1.50E+00 lOO
Largescale Sucker PesticidelPCB Methoxychlor 1.53B+01 6.50B+01 97
Largescale Sucker Pesticide/PCB Methyl parathion 7.85E+O 1.30E+01 100
Largescale Sucker Pesticide/PCB Mirex 1.50E+00 1.50E+00 100
Largescale Sucker Pesticide/PCB op-DDD 1.39E+01 1.30E+02 - 82
Largescale Sucker PesticidelPCB o,p t -DDE 1.08E+01 6.50E+01 73
Largescale Sucker Pesticide/PCB o,p'-DDT 8.63B+00 1.05E+02 100
Largescale Sucker Pesticide/PCB p,p'-DDD 2.05E+01 ' 4.70E+01 6
Largescale Sucker PesticidelPCB p,p'-DDE 5.93E+01 1.80E+02 52
Largescale Sucker PesticidelPCB p,p'-DDT 1.02B+01 5.60E+01 12
Largescale Sucker PesticidelPCB Parathion 2.74E+00 1.502+01 88
Largescale Sucker PesticidelPCB Toxaphene 9.92E+01 1.25E+02 100
Largescale Sucker Radionuclide Americium 241 7.41E-03 1.35E-02 100
Largescale Sucker Radionuclide Cesium *137 1.41E-02 6.002-02 88
Largescale Sucker Radionuclide Cobalt 60 1.41E-02 7.50E-02 100
Largescale Sucker Radionuclide Europium 152 1.002-01 l.OOE-01 100
Largescale Sucker Radionuclide Europium 154 1.02E-01 1.25E-01 100
Largescale Sucker Radionuclide Europium 155 3.91E-02 2.50E-01 100
Largescale Sucker Radionuclide Plutonium 238 4.53E-03, 1.lOE-02 94
Largescale Sucker Radionuclide Plutonium 239/240 1.34E-03 3.00E-03 19
Largescale Sucker Semi-volatile 1,2,4-Trichlorobenzene 1.11+02 2.50E+02 100

argescale Sucker Semi-volatile 1,2-Dichlorobenzene 8.43E+01 2.50B+02 100
Largescale Sucker Semi-volatile 1,3-Dichlorobenzene 8.43E+01 2.50E+02 100
Largescale Sucker Semi-volatile 1,4-Dichlorobenzene 8.43B+01 2.502+02 100
Largescale Sucker Semi-volatile 2,4,5-Trichloropheniol 6.15E+02 1.25E+03 100
Largescale Sucker Semi-volatile 2,4,6-Trichorophenol 3.43E+02 1.25E+03 100
Largescal Sucker Semi-volatile 2,4-Dichlorophenol 2.27E+02 7.SOE+02 100
Largescale Sucker Semi-volatile 2,4-Dimethyophenol 8.43E+01 2.50E+02 100
Largescale Sucker Semi-volatile 2,4-Dinitrophenol 8.432+02 2.50E+03 100
Largescale Sucker Semi-volatile 2,4-Dinitrotoluene 3.1643+02 1.25E+03 100
Largescale Sucker Semi-volatile 2,6-Dinitrotoluene 3.162+02 1.25E+03 100

argescale Sucker Semi-volatile 2-CDlnronaphthalene 3.43E+01 2.50E+02 100
Largescale Sucker Semi-volatile 2-Chlorophtnol 8.43E+01 2.50E+02 100
Largescale Sucker Semi-volatile 2-Methylnaphthalene 3.282+01 1.40E+02 82
Largescale Sucker Semi-voladle 2-Methylphenol 1.11+02 2.50E+02 100
Largescale Sucker Semi-volatile 2-Nitroaniline 6.15E+02 1.25E+03 100
Largescale Sucker Semi-volatile 2-Nitrophenol 3.43E+02 1.25E+03 - 100
Largescale Sucker Semi-volatile 3,3'-Dichlorobenzidine 5.54E+02 1.25E+03 100
Largescale Sucker Semi-volatile 3-Nitroaniline 6.15E+02 1.25E+03 100

argescale Sucker Semi-volatile 4,6-Dinitro-2-methylphenol 1.23E+03 2.50t+03 100
Largescale Sucker Semi-volatile 4-Bromophenyl phenyl ether 1.112+02 2.50E+02 100

argescale Sucker Semi-volatile 4-Chloro-3-methylphenol 1.69E+02 5.COE+02 100
argescale Sucker Semi-volatile 4Chloroaniline 3.54Et+02 7.50E+02 100
argescale Sucker Semi-volatile 4-Chlorophenylphenylether 8.43E+01 2.50E+02 100

Largescale Sucker Semi-volatile 4-Methylphenol 1.11E+02 2.50E+02 100
Largescale Sucker Semi-volatile 4-Nitroaniline 6.15E+02 1.25E+03 100
Largescale Sucker Semi-volatile 4-Nitrophenol 5.542+02 1.252+03 100
Largescale Sucker Semi-volatile Acenaphthene 2.87E+pl 5.00E+01 100
Largescale Sucker Semi-volatile Acenaphthylene 2.87E+01 5.00E+01 100
Largescale Sucker Semi-volatile Anthracene 2.87E+01 5.00+01 100

argescale Sucker Semi-volatile Benzfajanthracene 2.87E+01 5.00E+01 100
Largescale Sucker Semi-volatile Benzofalpyrene 5.52E+01 1.002+02 100
Largescale Sucker Semi-volatile Benzolbklfluoranthene 4.82E+00 5.00E+00 100
Largescale Sucker Semi-volatile Benzo[b]fluoranthene 1.OOE+02 1.OOE+02 100
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[ TABLE B-9. CALCULATED CONCENITR ONS FOR 199I AND 1993 SPECIES COMBINED Lug/kg)(Page 3 of 8) 3
commonNanie Chemical Group Chemical Mean' Maximum T. of ND2

Largescale Sucker Seml-volatile Benzolghilperylene 5.522+01 1.00E+02 100

Largescale Sucker Semi-volatile Benzo[k]fluoranthene 1.002+02 1.00E+02 E100I

Largescale Sucker Semi-volatile Benzoic acid 1.23E+03 2.50E+03 100

Largescale Sucker Semi-volatile Benzyl Alcohol 1.23E+02 2.50E+02 100
Largescale Sucker Semi-volatile Bis(2-chloroethoxy)methane 8.43E+01 2.50E+02 100
Largescale Sucker Semi-volatile Bis(2-chloroethyl)edter 8.43E+01 2.50E+02 100
Largescale Sucker Semi-volatile Bis(2-chloroisopropyl)ether 8.43E+01 2.50E+02 100
Largescale Sucker Semi-volatile Bis(2-ethylhexyl)phthalate 2.75B+02 1.10E+03 71
Largescale Sucker Semi-volatile Butyl benzyl phthalate 8.432+01 2.50E+02 100
Largescale Sucker Semi-volatile Carbazole 1.232+02 2.50E+02 100

argescale Sucker Semi-volatile Chrysene 2.872+01 5.00E+01 100
Largescale Sucker Semi-volatile Di-n-butylphthalate 9.551+01 4.30E+02 97
Largescale Sucker Semi-volatile Di-n-octylphthalate 1.11E+02 2.50E+02 100
Largescale Sucker Semi-volatile Dibenz~a,hlanthracene 5.522+01 l.00E+02 100
Largescale Sucker Semi-volatile Dibenzofiran 4.82E+00 5.002+00 100
Largescale Sucker Semi-volatile Diethyl phthalate 1.11E+02 2.50E+02 100
Largescale Sucker Semi-volatile Dimethyl phtbalate 8.43E+01 2.50E+02 100
Largescale Sucker Semi-volatile Fluoranthene 2.872+01 5.00E+01 100
Largescale Sucker Semi-volatile Fluorene 2.87E+01 5.OO+01 100,
Largescale Sucker Semi-volatile Hexachlorocyclopentadiene 4.22E+02 1.25E+03 100
Largescale Sucker Semi-volatile Hexachloroetbane 1.11E+02 2.50E+02 100
Largescale Sucker Semi-volatile Indeno[1,2,3-cd]pyrene 5.52E+01 1.00E+02 100
Largescale Sucker Semi-volatile N-Nitroso-di-n-propylanine 5.OOE+01 5.OO +01 100
Largescale Sucker Semi-volatile N-Nitrosodiphenylamine 5.00E+01 5.00E+01 100
Largescale Sucker Semi-volatile Naphthalene 2.95;+01 5.00E+01 85
Largescale Sucker Semi-volatile Nitroberzene 8.43E+01 2.50E+02 100
Largescale Sucker Semi-volatile Pentachlorophenol 1.682+ 03 6.00E+03 100
Largescale Sucker Semi-volatile Phenanthrene 2.87*+01 5.00E+01 100
Largescale Sucker Semi-volatile Phenol 8.43E+01 2.50+02 1O0
Largescale Sucker Semi-volatile Pyrene 2.8713+01 5.00+01 100

rayfish Butyltin Dibutyltin 2.60E+00 2.602+00 100
Crayfish Butyltin Monobutyltin 1.70E+t00 1.702+00 100
Crayfish Butyltin Tributyltin 3.31E+00 4.80E+00 100
Crayfish Dioxin/Furan 1,2,3,4,6,7,8-HpCDD 8.45E-01 5.21E+00 59
Crayfish Dioxin/Puran 1,2,3,4,6,7,8-UpCDF 5.89E-01 5.20E2+W 70
Crayfish Dioxin/Furan 1,2,3,4,7,8,9-HpCDF 4.06E-01 1.55E+00 96
Crayfish Dioxin/Furan 1,2,3,4,7,8-HxCDD 2.20E-01 9.50M-01 89
Crayfish Dioxin/Furan 1,2,3,4,7,8-HxCDF 2.552-01 1.30E+00 85
Crayfish Dioxin/Furan 1,2,3,6,7,8-HxCDD 3.02E-01 1.05E+00 81
Crayfish Dioxin/Furan 1,2,3,6,7,8-HxCDF 2.36E-01 1.35E+00 85
Crayfish Dioxin/Furan 1,2,3,7,8,9-HxCDD 3.02E-01 1.25E+OD 89
Crayfish Dioxin/Furan 1,2,3,7,8,9-HxCDF 3.08E-01 9.50E-01 93
Crayfish Dioxin/Furaa 1,2,3,7,8-PeCDD 3.12E201 1.152+00 96

Crayfish Dioxin/Furan 1,2,3,7,8-PeCDF 2.60E-01 1.05E+00 70
Crayfish Dioxin/Fuma 2,3,4,6,7,8-HxCDF 5.92E-01 7.26E+00 59
Crayfish Dioxin/Furan 2,3,4,7,8-PeCDF 4.41E-01 3.05B+00 56
Crayfish Dioxin/Furan 2,3,7,8-TCDD 3.54E-01 1.00E+00 44
Crayfish Dioxin/Furan 2,3,7,8-TCDF 3.49E+00 1.24E+01 0
Crayfish Dioxin/Furan OCDD 6.61B+00 7.91E+01 48
Crayfish Dioxin/Fuan OCDF 4.24E-01 1.24B+00 78
Crayfish Metal Antimony 5.98E+02 2.03E+03 82
Crayfish Metal Arsenic l.13E+013 2.702+02 97
Crayfish Metal Barium 1.44M+04 4.72E+04 0
Crayfish Metal Cadmium 5.50E+01 1.20E+02 3
Crayfish Metal Chromium 7.282+01 9.50E+01 0
Crayfish Metal Copper 2.63E+04 4.64E+04 0
Crayfish Metal Lead 8.182+01 4.44B+02 15
Crayfish Metal Mercury 3.81E+01 8.10E+01 15
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lCommonNalte Chemical Group Chemical Mean' Maximum % of ND
Crayfish Metal Nickel 4.7813+02 1.33E+03 S5
Crayfish - Metal Selenium 1.15B+02 2.70E+02 91
Crayfish Metal Silver 4.16E+02 1.54E+03 12
Crayfish Metal Zinc 3.15E+04 8.33B+04 0
Crayfish Pesticide/PCB Aldrin 1.39E+00 1.50E+00 100
Crayfish Pesticide/PCB alpha-BHC 1.39E+00 1.50E+00 100
Crayfish Pesticide/PCB alpha-Chiordane 1.25E+00 1.25E+00 100
Crayfish *Pesticide/PCB Aroclor 1016 2.50B+01 2.50E+01 100
Crayfish Pesticide/PCB Aroclor 1221 3.64E+01 5.00E+01 100
Crayfish PesticideIPCB Aroclor 1232 2.50E+01 2.50E+01 100
Crayfish PesticidelPCB Aroclor 1242 2.50E+01 2.50E+01 100
Crayfish Pesticide/PCB Aroclor 124211016 2.50E+01 2.50E+01 100
Crayfish Pesticide/PCB Aroclor 1242 2.50E+01 2.50E+01 100
Crayfish Pesticide/PCB Aroclor 1254 2.50E+01 2.50E+01 100
Crayfish Pesticide/PCB Aroclor 1260 2.52E+01 3.00E+01 97
Crayfish Pesdcide/PCB beta-BHC 1.595+00 5.60E+00 94
Crayfish PesicidefPCB Chlordane 1.50E+00 1.50E+00 100
Crayflsh Pesticide/PCB Dacthal 1.50E+00 1.50E+00 100
Crayfish Pesticide/PCB delta-BHC 1.39E+00 1.505+00 100
Crayfish Pesticide/PCB Dicofol 2.23E+01 3.10E+01 100
Crayfish Pesticide/PCB Dielddn 2.11E+00 6.60E+00 97
Crayfish PesticidelPCB Endosulfan I 1.395+00 1.50E+00 100
Crayfish - PesticidelPCB Endosulfan HI 2.15E+00 7.60E+00 97
Crayfish Pesticide/PCB Endosulfan sulfate 2.00E+00 3.00E+00 97
Crayfish Pesticide/PCB Endrin 1.97E+00 2.50E+00 100
Crayfish PesticidelPCB Endrin aldehyde 1.95E+00 2.50E+00 100
Crayfish Pesticide/PCB Endrin ketone 2.50 +00 2.50OE00 100
Crayfish PesticidelPCB gamma-Chlordane 1.25E+00 1.25E+00 100
Crayfish Pesticide/PCB Heptachlor 1.48E+00 4.50E+00 97
Crayfish Pesticide/PCB Heptachlor epoxide 1.39E+00 1.50E+00 100
Crayfish Pesticide/PCB Hexachlorobenzene 7.65E+01 1.OOE+02 100
Crayfish Pesticide/PCB Hexachlorobutadiene 4.92E+01 5.00E+01 100
Crayfish Pesticide/PCB Isophorone 9.28E+01 4.30E+02 79
Crayfish PesticideIPCB Lindane 1.39E+00 1.50E+00 100

rayfish Pesticide/PCB Malathion 1.50E+00 1.50E+00 100
Crayfish Pesticide/PCB Methoxychlor 1.51E+01 3.40E+01 94
Crayfish Pesticide/PCBh Methyl parathion 1.69E+01 3.80E+01 91
Crayfish PesticidelPCB Mirex 1.50E+00 1.50E+00 100
Crayfish PesticidelPCB o,p'-DDD 1.95E+00 2.50E+00 100
Crayfish Pesticide/PCB o,p0-DDE 1.95E+00 2.50E+00 100
Crayfish PesticideiPCB o,p-DDT 2.00E+00 3.00E+00 97
Crayfish Pesticide/PCB p,p'-DDD 2.62E+00 9.90B+00 94
Crayfish PesticidelPCB p,p-DDE 7.42E+00 1.70E+01 9
Crayfish PesticidelPCB p,p-DDT 2.02E+00 3.005+00 97
Crayfish Pesticide/PCB Parathion 1.50E+00 1.50E+00 100
Crayfish Pesticidef'PCB Toxaphene 9.77E+01 1.25E+02 100
Crayfish Radionuclide Americium 241 5.67E-03 1.30E-02 100
Crayfish Radionuclide Cesium 137 6.001-02 6.003-02 100
Crayfish Radionuclide Cobalt 60 7.50E-02 7.501-02 100
Crayfish Radionuclide Europium 152 2.O-01 2.005-01 100
Crayfish Radionuclide Europium 154 1.25-01 1.25E-01 100
Crayfish Radionuclide Europium 155 2.50E-01 2.50E-01 100

rayfish Radionuclide Plutonium 238 4.47E-03 9.00E-03 100
Crayfish Radionuclide Plutonium 2391240 2.17E-03 5.50E-03 100
Crayfish Semi-volatile 1,2,4-Trichlorobenzene 7.65E+01 1.OOE+02 100

rayfish Semi-volatile 1,2-Dichlorobenzene 4.925+01 5.OOE+01 100
rayfish Semi-volatile 1,3-Dichlorobenzene 4.92E+01 5.OOE+01 100

Crayfish Semi-volatile 1,4-Dichlorobenzene' 4.925+01 5.00E+01 100I~~ B ,, -35.. .. 
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Crayfish Semi-volatile 2,4,5-Tricblorophenol 2.41E+02 2.5E+02 IOU
Crayfish Semi-volatile 2,4,6-Trichlorophenol 1.64E+02 2.50E+02 100
Crayfish Semi-volatile 2,4-Dichlorophienol 1.20E+02 1.50E+02 100
Crayfish Semi-volatile 2,4-Dimethylphenol 4.92E+01 5.00E+01 100
Crayfish Semi-volatile 2,4-Dinitrophenol 3.82E+02 5.OOE+02 100
Crayfish Semi-volatile 2,4-Dinitrotoluene i.37E+02 2.50E+OZ 100
Crayfish Semi-volatile 2,6-Dinitrotoluene 1.37E+02 2.50E+02 100
Crayfish Semi-voladle 2-Chloronaphthalene 4.92f+0I 5.00B+01- 100
Crayfish Semi-voladle 2-Chlorophenol 4.92E+01 5.OOE+01 100
Crayfish Semi-volatile 2-Methylnaphthalene 3.19E+01 5.00E+01 61
Crayfish Semi-volatile 2-Methylphenol 7.65E+01 1.OOE+02 100
Crayfish Semi-volatile 2-Nitroaniline 2.41E+02 2.50t+02 100
Crayfish Semi-volatile 2-Nitrophenol 1.64E+02 2.503+02 100
Crayfish Semi-volatile 3,3'-Dichlorobenzidine 3.82E+02 5.00E+02 100
Crayfish Semi-volatile 3-Nitroaniline 2.41E+02 2.502+02 100
Crayfish Semi-volatile 4,6-Dinitro-2-methylphenol 4.82E+02 4.95B+02 100
Crayfish Semi-volatile 4-Bromophenyl phenyl ether 7.65E+01 1.00O+02 100
Crayfish Semi-volatile 4-Chloro-3-methylphenol 9.886+01 1.OOE+02 100
Crayfish Semi-volatile 4-Chloroaniline 1.44E+02 1.50E+02 100
Crayfish Semi-volatile 4-Chlorophenylphenylether 4.92E+01 5.003+01 100
Crayfish Semi-volatile 4-Methylphenol 7.67E+01 1.00E+02 97
Crayfish Semi-volatile 4-Nitroaniline 2.41E+02 2.50E+02 100
Crayfish Semi-volatile 4-Nitrophenol 3.82E+02 5.OOE+02 100
Crayfish Semi-volatile Acenaphithene 2.952+01 5.002+01 97
Crayfish Semi-voladle Acenaphthylene 2.95E+01 S.OOE+01 100
Crayfish Semi-volatile Anthracene 2.95E+01 5.OOE+01 100
Crayfish Semi-volatile Beaza~anthracene 2.95E+01 5.00E+01 100
Crayfish Semi-volatile Berzo[a]pyrene 5.67E+01 1.OOE+02 100
Crayfish Semi-volatile Benzojb,kjfluoranthene 4.82E+00 4.95E+00 100
Crayfish Semi-volatile Benzo[b]fluoranthene 1.00E+02 1.00E+02 100

rayfish Semi-volatile BenzorghjlJperylene 5.67E+01 1.OOE+02 100
Crayfish Semi-volatile Benzo[kjfluoranthene 1.00+02 1.OO+02 100
Crayfish Semi-volatile Benzoic acid 4.82E+01 4.95E+01 1OI
Crayfish Semi-volatile Benzyl Alcohol 5.02E+01 6.802+01 87
Crayfish Semi-volatile Bis(2-chloroethoxy)methane 4.922+01 5.00E+01 100

rayfish Semi-volatile Bis(2-chloroethyl)ether 4.92f+01 500E+01 100
Crayfish Semi-volatile Bis(2-chloroisopropyl)ether 4.92E+01 5.OOE+01 100
Crayfish Semi-volatile Bis(2-ethylhexyl)phthalate 3.17E+02 3.IOE+03 61
Crayfish Semi-volatile Butyl benzyl phthalate 9.00E+02 3.70E+03 100
Crayfish Semi-volatile Carbazole 4.822+01 4.95B+01 100
Crayfish Semi-volatile Chrysene 2.95E+01 5.00E+01 100
Crayfish Semi-volatile Di-n-butylphthalat 2.95E+02 1.55E+03 94
Crayfish Seml-volatile Di-n-octylphthalate 7.65E601 1.OOE+02 100
Crayfish Semi-volatile Dibenrza,h~anthracene 5.67E+01 1.OOE+02 100
Crayfish Semi-volatile Dibenzofuran 4.73E+00 4.95E+00 93
Crayfish Semi-volatile Diethyl phthalate 7.65E+01 1.O06+02 100
Crayfish Semi-volatile Dimethyl phthalate 4.922+01 5.002+01 100
Crayfish Semi-volatile Fluoranthene 2.95E+01 S.0E2+01 100
Crayfish Semi-volatile Fluorene 2.95E+01 5.00E+01 97
Crayfish Semi-volatile Hexachlorocyclopentadiene 2.46E+02 2.50E+02 100

rayfish Semi-volatile Hexachloroethane 7.65E+01 1.OE+02 100
Crayfish Semi-volatile lndeno[f,2,3-cd~pyrene 5.67E+01 1.OOE+02 100
Crayfish Semi-volatile N-Nitroso-di-n-propylamine 5.002+01 5.002+01 100
Crayfish Semi-volatle N-Nitrosodiphenylaminc 5.00E+01 S.OOE+01 100
Crayfish Semi-volatile Naphthalene 3.252+01 5.70E+01 79
Crayfish Semi-volatile Nitrobenzene 4.92E+01 5.00+01 100
Crayfish Semi-volatile Pentachlorophenol 3.82E+02 5.00E+02 100
Crayfish Semi-volatile Phenanthrene 2.95E+01 5.00E+01 97
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Crayfish Semi-volatile Phenol 9.32E+01 6.90E+02 85
Crayfish Semi-volatile Pyrene 2.95E+01 5.00E+01 100
Common Carp Butyltin Dibutyltin 1.95E+00 2.60E+00 50
Common Carp Butyltin Monobutyltin 1.70E+00 1.70E+00 100
Common Carp Butyltin Tributyltin 1.47E+01 2.882+01 50
Common Carp Dioxin/Furan 1,2,3,4,6,7,8-HpCDD 4.82E+00 9.812+00 0
Common Carp Dioxin/Furan 1t2,3,4,6,7,8-HpCDF 4.51E-01 1.31E+00 29
Common Carp DioxinlFuran 1,2,3,4,7,8,9-HpCDF 1.39B-01 2.80E-01 . 86
Common Carp DioxinlFuran 1,2,3,4,7,8-HxCDD 7.16E-01 1.45E+00 14
Common Carp DioxinWFuran 1,2,3,4,7,8-HxCDF 3.10E-01 6.60E-01 29
Common Carp Dioxin/Furan 1,2,3,6,7,8-HxCDD 2.02E+00 4.82E+00 14
Common Carp Dioxin/Furan 1,2,3,6,7,8-HxCDF 2.67E-01 5.70E-01 29
Common Carp DioxinlFuran 1,2,3,7,8,9-HxCDD 3.193-01 8.50E-01 43
Common Carp DioxinlFuran 1,2,3,7,8,9-HxCDF 7.62E-01 2.50E+00 57
Common Carp DioxinlFuran 1,2,3,7,8-PeCDD 1.16E+00 1.89E+00 29
Common Carp Dioxin/Furan 1,2,3,7,8-PeCDF 1.20E+00 3.90E+00 . 0
Common Carp Dioxin/Furan 2,3,4,6,7,8-HxCDF 1.70E+00 5.70E+00 0
Common Carp Dioxin/Furan 2,3,4,7;8-PeCDF 7.49E-01 1.37E+00 14
Common Carp Dioxin/Furan 2,3,7,8-TCDD 1.23B+00 2.10E+00 29
Common Carp Dioxin/Furan 2,3,7,8-TCDF 6.58E+00 1.22E+01 0
Common Carp Dioxin/Furan OCDD 1.212+01 3.06E+01 0
Common Carp Dioxin/Furan OCDF 7.082-01 2.45E+00 57
Common Carp Metal Antimony 1.58B+02 2.40E+02 100

ommon Carp Metal Arsenic 2.13E+02 3.20E+02 100
Common Carp Metal Barium 2.09E+03 3.40E+03 0
Common Carp Metal Cadmium 1.19B+02 3.50E+02 . 0
Common Carp Metal Chromium 4.50E+01 7.80E+01 50
Common Carp Metal Copper 1.40E+03 1.822+03 0
Common Carp Metal Lead 1.46B+02 2.30E+02 0
Common Carp Metal Mercury 1.902+02 1.00E+03 10
Common Carp Metal Nickel 2.34E+03 1.13B+04 60
Common Carp Metal Selenium 2.20E+02 3.20E+02 90

Common Carp Metal Silver 9.49E+01 1.45E+02 80
Common Carp Metal Zinc 9.43E+04 1.34E+05 0
Common Carp PesticidelPCB Aldrin 2.28E+00 9.60E+00 9.1
Common Carp Pesticide/PCB alpha-BHC 1.45E+00 1.502+O0 100
Common Carp Pesticide/PCB alpha-Chlordane 1.25B+00 1.25E+00 100
Common Carp Pesticide/PCB Aroclor 1016 2.50E+01 2.50E+01 100
Common Carp Pesdcide/PCB Aroclor 1221 2.52E+01 2.60E+01 100
Common Carp Pesticide/PCB Aroclor 1232 2.522+01 2.60E+01 100

ommon Carp Pesticide/PCB Aroclor 1242 2.50E+01 2.50E+01 100
Common Carp Pesticide/PCB Aroclor 1242/1016 2.60E+01 2.60E+01 100

ommon Carp Pesticide/PCB Aroclor 1248 2.52E+01 2.60E+01 100
Common Carp Pesticide/PCB Aroclor 1254 9.922+01 2.70E+02 36
Common Carp Pesticide/PCB Aroclor 1260 4.56E+01 1.10E+02 55

ormmon Carp Pesticide/PCB beta-BHC 1.45B+W 1.50E+00 100
Common Carp Pesticide/PCB Chlordane 1.502+00 1.50E+00 100
Common Carp Pesticide/PCB Dacthal 1.562+00 2.WOE+00 100
Common Carp. PesticidelPCB delta-BHC 1.45E+00 1.50E+00 100
Common Carp Pesticide/PCB Dicofol 1.462+01 1.50E+01 100
Common Carp Pesticide/PCB Dieldrin 2.56E+00 5.60E+00 82
Common Carp Pesticide/PCB Endosulfan I 1.452+00 1.502+00 100
Common Carp PesticidelPCB Endosulfan 11 1.68E+00 2.502+00 100
Common Carp Pesticide/PCB Endosultan sulfate 1.68E+00 2.50E+00 100Iommon Carp Pesticide/PCB Endrin . 2.31E+00 6.00E+00 91

ormnon Carp PesticidelPCB Endrin aldehyde 1.77E+00 2.503+00 100
Common Carp Pesticide/PCB Endrin ketone 1.40E+01 1.75E+01 100ICommon Carp. Pesticide/PCB gamma-Chlordane 2.40E+00 2.50E+00 100
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[CommonName Chemical Group Chemical Mean' Maximum % of ND'
Common Carp PesticiIdeIPCR Heptachlor 1 .45E+-1 .50OE+OO 1W
Common Carp PesticidelPCB Heptachlor epoxide 1.50E+00 2.001+00 100
Common Carp PesticidelPCB Hexachlorobenzene 1.09E+02 2SO-+02 100
Common Carp Pesticide/PCB Hexachlorobutadiene 6.80E+01 2.50E+02 100
Common Carp Pesticide/PCB Isophorone 6.80E+01 2.50E+02 100
Common Carp Pesticide/PCB Lindane 1.64E+00 3.50E+00 91
Common Carp Pesticide/PCB Malathion 1.72E+00 3.00E+00 100
-Common Carp Pesticide/PCB Methoxychlor 1.45E+01 1.50E+0I 100
Common Carp Pesticide/PCB Methyl parathion 3.95E+00 1.30E+01 100

ommon Carp PesticidelPCB Mirex 2.31E+00 8.80E+00 89
Common Carp Pesticide/PCB op T-DDD 2.77E+00 l.OOE+01 91

ommon Carp Pesticide/PCB op'-DDE 4.93E+00 1.70E+01 73
Common Carp Pesticide/PCB o, p-DDT 2.51E3+00 6.90E+00 91
Common Carp Pesticide/PCB p,p'-DDD 9.54E1-00 2.30E+01 27
Common Carp PesticidelPCB pp'-DDE 4.54E+01 LIOOE+02 18
Common Carp Pestieide/PCB pp'-DDT 3.99E+00 1.IOE+01 36
Common Carp Pesticide/PCB Parathion 1.50E+00 E.SOE+00 100

Common Carp PesticidelPCB Toxaphone 8.41E+01 1.25E+02 100
Common Carp Radionuclide Americium 241 6.75E-03 7.00E-03 100
Common Carp Radionuclide Cesium 137 E.OOE-02 LOOE-02 100

ommon Carp Radionuclide Cobalt 60 LOOE-02 L.00E-02 100
oammon Carp Radionuclide Europiurn 152 l.OOE-01 1.OOE-01 100
ommon Carp Radionuclide Europium 154 1.OOE-01 l.OO-Ol 100

Common Carp Radionuclide Europium 155 2.SOB-02 2.50B-02 100
Common Carp Radionuclide Plutonium 238 6.50E-03 8.50E-03 100

Common Carp Radionuclide Plutonium 239/240 1.50E-03 2.00E-03 0
ormmon Carp Semi-volatile 1,2,4-Trichlorobenzene 3.82E+02 3. IOE+03 91
ommon Carp Semi-volatile 1,2-Dichlorobenzene 6.80E+01 2.50E+02 100

Common Carp Semi-volatile l,3-Dichlorobenzene 6.80E+01 2.50+02 100
Common Carp Semi-volatile 1,4-Dichlorobenzene 2.27B+02 1.80E+03 91

ommon Carp Semi-volatile 2,4,5-Trichlorophenol 7.45E+02 1.25E+03 100
Cormon Carp Semi-volatile 2,4,6-Trichlorophenol 2.17E+02 1.25E+03 100
Common Carp Semi-volatile 2,4-Dichlorophenol 163E+02 7.50E+02 100

ommon Carp Semi-volatile 2,4-Dimethylphenol 6.80E+01 2.50E+02 100
Common Carp Semi-volatile 2,4-Dinitrophenol 56.80E+02 2.50E+03 100

ommon Carp Semi-volatile 2,4-Dinitrotoluene 2.63E+02 1.25E+03 91
Common Carp Semi-volatile 2,6-Dinitrotoluene 1.76E+02 1.25E+03 100
Common Carp Semi-volatile 2-Chloronapbthalene 6.80E+01 2.50E+02 100
Common Carp Semi-volatile 2-Chlorophenol 4.45E+02 4.20E+03 91

Common Carp Semi-volatile 2-Methylnaphthalene 6.28E+01 2.30E+02 82
Common Carp Semi-volatile 2-Methylphenol 1.09E+02 2.50Bi+02 100

Common Carp Semi-volatile 2-Nitroaniline 7.45E+02 1,25E+03 100
Common Carp Semi-volatile 2-Nitrophenol 2.17E+02 1.25E+03 10
Common Carp Semi-volatile 3,3'-Dichlorobenzidine 5.45E+02 1.25E+03 100
Common Carp Semi-volatile 3-Nitroaniline 7.45B+02 1.25E+03 100
Common Carp Semi-volatile 4,6-Dinitro-2-methylphenol 1.49E+03 2.50E+03 100
Common Carp Semi-volatile 4-Bromophenyl phenyl ether l.O9B+02 2.SOE+02 100
Common Carp Semi-volatile 4-Chloro-3-mqthylphenol 6.36E+02 5.60E+03 91
Common Carp Semi-volatile 4-Chloroanline 1,98E+02 2.50E+02 100
Common Carp Semi-volatile 4-Chlorophenylphenylether 6.SOE+01 2.50E+02 100
Common Carp Semi-volatle 4-Methylphenol 1.09E+02 2.50E+02 100
Common Carp Semi-volatile 4-Nitroaniline 7.45E+02 1.25E+03 100
Common Carp Semi-volatile 4-Nitrophenol 8,63E+02 4.00+E03 91
Common Carp Semi-volatile Acenaphthene 3.83E+02 3.80E+03 91
Common Carp Semi-volatile Acenaphthylene 4.18E+01 5.00E+01 100
Common Carp Semi-volatile Anthracene 4.1SE+01 5.00E+01 100
Common Carp Semi-volatile Benzta]anthracene 4.18E-01 5.00E+01 100
Common Carp Semi-volatile Benzo[alpyrene 8.27E+01 1.COE+02 100
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Common Carp Semi-volatile Benzo[b,k]fluoranthene 4.90E+00 5.00EtO0 100ICommon Carp Semi-volatile Benzo[b]fluoranthene 1.00E+02 1.00+02 100
Common Carp Semi-volatile Benzo[g,hi]perylene 8.27E+01 1.00+02 100
Common Carp Semi-volatile Benzo[k]fluoranthene 1.00E+02 l.OOE+02 100
Common Carp Semi-volatile Benzoic acid 1.49E+03 2.50E+03 100
Common Carp Semi-volatile Benzyl Alcohol 1.49E+02 2.50E+02 100
Common Carp Semi-volatile Bis(2-chloroethoxy)methane 6.80E+01 2.50E+02 100
Common Carp Semi-volatile Bis(2-chloroethyl)ether 6.80E+01 2.50E+02 100
Common Carp Semi-volatile Bis(2-chloroisopropyl)ether 6.80E+01 2.50E+02 100
|Common Carp Semi-volatile Bis(2-ethylhexyl)phthalate 6.12E+02 1.50E+03 27
Common Carp Semi-volatile Butyl benzyl phthalate 6.80E+01 2.50E+02 100
Common Carp Semi-volatile Carbazole 1.49E+02 2.50E+02 1003Common Carp Semi-volatile Chrysene 4.18E+01 5.OOE+01 100
Common Carp Semi-volatile Di-n-butylphthalate 8.53E+01 2.50E+02 82
Common Carp Semi-volatile Di-n-octylphtbalate 1.09E+02 2.50E+02 100
Common Carp Semi-volatile Dibenz[a,h]anthracene 8.27E+01 l.OOE+02 100
Common Carp Semi-volatile Dibenzofiuran 4.90E+00 5.OOE+00 100
Common Carp Semi-volatile Diethyl phthalate 1.09E+02 2.50E+02 100
Common Carp Semi-volatile Dimethyl phthalate 6.802+01 2.50E+02 100
Common Carp Semi-volatile Fluoranthene 4.181+01 5.OO2+01 100
Common Carp Semi-volatile Fluorene 4.18E3+01 5.OOE+01 100
Common Carp Semi-volatile Hexachlorocyclopentadiene 3.40E2t02 1.25E+03 100
Common Carp Semi-volatile Hexachloroethane 1.09E3+02 2.50E+02 100
Common Carp Semi-volatile lndeno[1,2,3-cd]pyrenc 8.27E+01 1.00E+02 100
Common Carp Semi-volatile N-Nitroso-di-n-propylamlne 3.67E+02 2.902+03 89
Common Carp Semi-volatile N-Nitrosodiphenylamine 5.001+01 5.00E+01 100
Common Carp Semi-volatile Naphthalene 5.73E+01 2.20E+02 91
Common Carp Semi-volatile Nitrobemzene 6.80E+01 2.50E+02 100
Common Carp Seni-volatile Pentachlorophenol 1.062+03 6.00E+03 100
Common Carp Semi-volatile Phenanthrene 4.18E+01 5.00E+01 100
Common Carp Semi-volatile Phenol 5.182+02 5.00E+03 91
Common Carp Semi-volatile Pyrene 5.1OE+02 5.20E+03 913'- Concentrations are the mean of the detected values for each species.

For the samples where the chemical was not detected, a value of one-half the detection limit was used.
2 Percent frequency of non-detects

Mean arsenic value is estimate of inorganic arsenic derived from use of species-specific conversion factor
applied to total arsenic (see Section 3.3.2)

Note: For chemicals which were not detected (% ND = 100), the max represents the maximum detection limit for that species
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TABLE B-10. 1995 LOWER COLUMBIA RIVER DATA (pg/kg) (Page 1 of 8) 1
ISpecies 'Chemical Group Chemical Mean' Maximum % of ND2

Carp Dioxin/Furan 1,2,3,4,6,7,8-HpCDD 3.90E-03 3.90E-03 0'
Carp Dioxin/Furan 1,2,3,4,6,7,8-HpCDF 1.75E-04 1.75E-04 100
Carp Dioxin/Furan 1,2,3,4,7,8,9-HpCDF 1.40E-04 1.40E-04 100
Carp Dioxin/Furan l,2,3,4,7,8-HxCDD 4.50E-04 4.50E-04 0
Carp Dioxin/Furan 1,2,3,4,7,8-HxCDF 7.15E-04 7.15E-04 100
Carp Dioxin/Furan 1,2,3,6,7,8-HxCDD 1.91E-03 I.91E-03 0
Carp Dioxin/Furan 1,2,3,6,7,8-HxCDF 8.25E-04 8.25E-04 100
Carp Dioxin/Furan 1,2,3,7,8,9-HxCDD 1.00E-04 l.OOE-04 100
Carp Dioxin/Furan r 1,2,3,7,8,9-HxCDF 1.66E-03 1.66E-03 100
Carp Dioxin/Furan 1,2,3,7,8-PeCDD 5.70E-04 5.70E-04 100
Carp Dioxin/Furan 1,2,3,7,8-PeCDF 4.62E-03 4.62E-03 0
Carp Dioxin/Furan 2,3,4,6,7,8-HxCDF 6.77E-03 6.77E-03 0
Carp Dioxin/Furan 2,3,4,7,8-PeCDF 3.55E-04 3.55E-04 100
Carp DiqxinlFuran 2,3,7,8-TCDD 5.70E-04 5.70E-04 100
Carp DioxinfFuran 2,3,7,SrTCDF 4.36E-03 4.36E-03 0
Carp Dioxin/Furan OCDD 5.14E-03 5.14E-03 0
Carp Dioxin/Furan OCDF 9.00E-05 9.00E-05 100
Carp Metal Antimony 2.50E+00 2.506+00 100
Carp Metal Arsenic-Iorg. 1.00E+00 1.00E+00 0
Carp Metal Arsenic-Meth. 2.00E+01 2.00E+01 0
Carp Metal Barium 1.02E+02 1.02E+02 0
Carp Metal Cadmium 6.OOE+00 6.00E+00 100
Carp Metal Copper 1.24E+03 1.24E+03 0
Carp Metal Lead 1.40E+01 1.40E+01 100

arp Metal Mercury 1.45E+02 1.45E+02 0
Carp Metal Nickel 3.00E+01 3.00E+01 0
Carp Metal Selenium 5.30E+02 5.30E+02 0
Carp Metal Silver 1.00E+00 1.00E+00 100
Carp Pesticide/FPCB Aldrin 5.00F-03 5.00E-03 100
Carp Pesticide/PCB alpha-BHC 2. 10E-0I 2.10E-01 0

arp Pesticide/PCB alpha-Chlordane 5.OOE-03 5.00E-03 100
Carp Pesticide/PCB Aroclor 1016 5.55E-01 5.SSE-01 100
Carp Pesticide/PCB Aroclor 1221 5.55E-01 5.55E-01 100
Carp Pesticide/PCB Aroclor 1232 5.55E-01 5.55E-01 100
Carp Pesticide/PCB Aroclor 1242 5.55E-01 5.55E-01 100
Carp Pesticide/PCB Aroclor 1248 5.05E+01 5.05E+01 0
Carp Pesticide/PCB Aroclor 1254 5.55E-01 5.55E-01 100
Carp Pesticide/PCB Aroclor 1260 1.38E+02 1.3SE+02 0
Carp PesticidelPCB beta-BHC 5.00E-03 5.00E-03 100
Carp Pesticide/PCB delta-BEC 5.00-03 5.00E-03 100
Carp PesticidelPCB Dieldrin 1.00E-02 1.00E-02 100
Carp Pesticide/PCB Endosulfan I 5.0OE-03 5.06E-03 100
Carp Pesticide/PCB Endosulfan II 1.00E-02 1.OOE-02 100
Carp Pesticide/PCB Endosulfan Sulfate 1.00E-02 1.00-02 100
Carp Pesticide/PCB Endrin 1.0OE-02 1.00E-02 100
Carp PesticidelPCB Endrin Aldehyde 1.00-02 I.00E-02 100

arp Pesticide/PCB Endrin Ketone 1.OOE-02 1.00E-02 100
Carp Pesticide/PCB gamma-BHC 2.30E-01 2.30E-01 0
Carp Pesticide/PCB gamnma-Chlordane 5.00E-03 5.00E-03 100
Carp Pesticide/PCB Heptachlor 5OOE-03 5.00-03 100

arp Pesticide/PCB Heptachlor epoxide 5.OOE-03 5.00-03 100
arp Pesticide/PCB Hexachlorobenzene 8.306-01 8.30E-01 0

Carp Pesticide/PCB Hexachlorobutadiene 2.00E-02 2.00E-02 0
Carp PesticidelPCB Methoxychlor 5.50E-02 5.50E-02 100
Carp Pesticide/PCB Methyl parathion 1.10E-01 1.10E-01 100
Carp Pesticide/PCB Mirex 1.OOE-02 1.00E-02 100
Carp Pesticide/PCB p,p'-DDD 5.86E-00 5.86E+00 0
Carp Pesticide/PCB pp'-DDE 1.31E+02 1.31E+02 0
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ISpecies _Chemical Group Chemical Mean' Maximum % of ND 2

Carp. PesticidelPCB p,p'-DD:T 1.00E3-02 1.00E 02 100
Carp PesticidelPCB Toxaphene 2.78E+00 2.78E+00 100
Carp Semni-volatile 1,2,4-Trichlorobenzene 1.00E+01 1.00EtO01 100
Carp Semi-volatile 1,4-Dichlorobenzene 1.00-02 1.00E+01 100
Carp Semi-volatile 2,4-Dinitrotoluene 1.00W+01 1.00E+01 100
Carp Semi-volatile 2-Chlorophenol 1.00E+01 LOOE+01 100
Carp Semi-volatile 4-Methylphenol 1.00E+01 1.0013+01 100
Carp Semi-volatile 4-Nitrophenol 1.06E+02 1.06E+02 0
Carp Semi-volatile Acenaphthene 1.00E+01 1.00E+01 100
Carp Semi-volatile bis(2-Ethylhexyl)phthalate 1.15E+01 1.15E+01 100
Carp - Semi-volatile Chrysene 1.00E+01 1.00E+01 100
Carp Semi-volatile Isophorone 1.00E+01 1.00+E01 100
Carp Semi-volatile N-nitroso-di-n-propylamine 1.00+E01 1.00E+01 100
Carp Semi-volatile Phenol 9.00E+00 9.00E+00 100
Carp Semi-volatile Pyrene 1.006+01 1.00E+01 100
Chinook Salmon Dioxin/Furan 1,2,3,4,6,7,8-HpCDD 2.40E-04 5.20E-04 67
Chinook Salmon Dioxin/FurIn 1,2,3,4,6,7,8-HpCDF 6.17E45 9.00E-05 100
Chinook Salmon Dioxin/Furan 1,2,3,4,7,8,9-HpCDF 8.17E-05 I.Z5E-0W 67
Chinook Salmon Dioxin/Furan 1,2,3,4,7,8-HxCDD 8.67E-05 1.30E-04 67
Chinook Salmon DioxinlFuran 1,2,3,4,7,8-HxCDF 6.17E-05 8.00E-05 67
Chinook Salmon DioxintFuran 1,2,3,6,7,8-HxCDD 1.40E-04 1.90E-04 67
Chinook Salmon Dioxini/Furan 1,2,3,6,7,8-HxCDF 5.00E-05 7.00E-05 67
Chinook Salmon Dioxin/Furan 1,2,3,7,8,9-HxCDD 1.IOE-04 1.6063-04 67
Chinook Salmon Dioxin/Furan 1,2,3,7,8,9-HxCDF 9.33E-05 1.40E-04 67
Chinook Salmon DioxinlFuran 1,2,3,7,8-PeCDD 1.62E-04 2.25E-04 67
Chinook Salmon Dioxin/Furan 1,2,3,7,8-PeCDF 1.07E-04 1.60E-04 67
Chinook Salmon Dioxin/Furan 2,3,4,6,7,8-HxCDF 7.00E-05 9.50E-05 100
Chinook Salmon Dioxin/Furan 2,3,4,7,8-PeCDF 1.38E-04 1.70E-04 67
Chinook Salmon Dioxin/Furan 2,3,7,8-TCDD 2.35E-04 6.40E-04 67
Chinook Salmon Dioxin/Furan 2,3,7,8-TCDF 1.61E3-0 2.70E-03 0
Chinook Salmon Dioxin/Furan OCDD 1.23E-03 3.15E-03 67
Chinook Salmon Dioxin/Furan OCDF 2.55E-04 4.00E-04 33
Chinook Salmon Metal Antimony 1.67E+00 2.006+00 100
Chinook Salmon Metal Arsenic-Inorg. 1.286+01 2.30E+01 33
Chinook Salmon Metal Arsenic-Meth. 5.07E+01 8.00E+01 0
Chinook Salmon Metal Barium 2.08E+01 2.50E+01 100
Chinook Salmon Metal Cadmium 2.17E+00 2.50E+00 100
Chinook Salmon Metal Copper 8.60E+02 1.O1E+03 0
Chinook Salmon Metal Lead 7.006+00 1.00E+01 33
Chinook Salmon Metal Mercury 9.97E+01 1.30E+02 0
Chinook Salmon Metal Nickel 1.83E+01 3.00E+01 33
Chinook Salmon Metal Selenium 2.80E+02 3.406+02 0
Chinook Salmon Metal Silver 1.33E+00 2.00E+00 0
Chinook Salmon Pesticide/PCB Aldrin 2.006-02 2.00E-02 100
Chinook Salmon PesticidelPCB alpha-BHC 2.00E-02 2.00E-02 100
Chinook Salmon PesticidelPCB alpha-Chlordane 2.00E-02 2.00E-02 100
Chinook Salmon Pesticide/PCB Aroclor 1016 8.90E-01 8.90E-01 100
Chinook Salmon Pesticide/PCB Aroclor 1221 8.90E-01 8.90E-01 100
Chinook Salmon PesticidelPCB Aroclor 1232 8.90E-01 8.90E-01 100
Chinook Salmon Pesticide/PCB Aroclor 1242 8.903-01 8.90E-01 100
Chinook Salmon PesticidelPCB Aroclor 1248 8.90E-01 8.90E-01 100
Chinook Salmon Pesticide/PCB Aroclor 1254 8.90E-01 8.90E-01 100
Chinook Salmon PesticidetPCB Aroclor 1260 9.97E+00 1.49E+01 0
Chinook Salmon Pesticide/PCB. beta-BHC 2.00E-02 2.006-02 100
Chinook Salmon PesticidelPCB delta-BHC 2.00-E02 2.006-02 100

hinook Salmon Pesticide/PCB Dieldrin 4.50E-02 4.50E-02 100
Chinook Salmon Pesticide/PCB Endosulfan 1 2.006-02 2.00E-02 100
Chinook Salmon Pesticide/PCB Endosulfan II 4.50E-02 4.50E-02 100
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Chinook Salmon Pesticide/PCB Endosulfan Sulfate 4.50E-02 4.50E-02 100
Chinook Salmon Pesticide/PCB Endrin 4.50E-02 4.50E-02 100
Chinook Salmon Pesticide/PCB Endrin Aldehyde 4.50E-02 4.50E-02 100
Chinook Salmon Pesticide/PCB Endrin Ketone 4.50E-02 4.50E-02 100
Chinook Salmon PesticidelPCB ganmma-BHC 2.00E-02 2.00E-02 IdO
Chinook Salmon Pesticide/PCB gamma-Chlordane 2.00E-02 2.00E-02 100
Chinook Salmon Pesticide/PCB Heptachior 2.00E-02 2.00E-02 100
Chinook Salmon Pesticide/PCB Heptachlor epoxide 2.00E-02 2.00E-02 100
|Cbinook Salmon Pesticide/PCB Texachlorobenene 1.00E-02 l.OOE-02 100
Chinook Salmon Pesticide/PCB Hexachlorobueadiene 1.005-02 1.00E-02 100
Chinook Salmon Pesticide/PCB Methoxychlor 2.20E-01 2.20E-01 100
Chinook Salmon Pesticide/PCB Methyl parathion 4.45E-01 4.45E-01 100
Chinook Salmon Pesticide/PCB Mirex 4.50E-02 4.50E-02 100
Chinook Salmon Pesticide/PCB p,p'-DDD 3.71E+00 5.67E+00 0
Chinook Salmon PesticidelPCB pp'-DDE 8.52E+00 1.13E+01 0
Chinook Salmon Pesticide/PCB p,p'-DDT 1.47E+00 3.07E+00 0
Chinook Salmon Pesticide/PCB Toxaphene 2.96E+00 4.45E+00 100
Chinook Salmon Semi-volatile 1,2,4-Trichlorobenzene 6.67E+00 1.OOE+01 100
Chinook Salmon Semi-volatile 1,4-Dichlorobenzene 6.67E+00 1.00E+01 100
Chinook Salmon Semi-volatile 2,4-Dinitrotoluene 6.67E+00 1.005+01 100
Chinook Salmon Semi-volatile 2-Chlorophenol 6.67E+O0 1.00E+01 100
Chinook Salmon Semi-volatile 4-Methylphenol 6.67E+00 1.OOE+01 100
Chinook Salmon Semi-volatile 4-Nitrophenol 6.675+00 LwOOE+01 100
Chinook Salmon Semi-volatile Acenaphthene 6.67E+00 1.00E+01 100
Chinook Salmon Semi-volatile bis(2-Ethylhexyl)phthalate 3.02E+01 3.95E+01 100
Chinook Salmon Semi-volatile Chrysene 6.67E+OD L1OE+01 100
Chinook Salmon Semi-volatile Isophorone 6.67E+00 1.00E+01 100
Chinook Salmon Semi-volatile N-nitroso-di-n-propylamnine 6.675+00 1.005+01 100
Chinook Salmon Semi-volatile Phenol 7.90E+01 1.91E+02 67
Chinook Salmon Semi-volatile Pyrene 6.67E+00 1.OOE+01 100
Coho Salmon Dioxin/Furan 1,2,3,4,6,7,8-HpCDD 1.97E-04 4.70E-04 67
Coho Salmon Dioxin/Furan 1,2,3,4,6,7,8-HpCDF 1.43E-04 3.80E-04 67
Coho Salmon DioxinlFuran 1,2,3,4,7,8,9-HpCDF 3.17E-05 5.OOE-05 100
Coho Salmon DioxinlFuran 1,2,3,4,7,8-HxCDD 2.83E505 4.00E-05 100
Coho Salmon DioxinlFuran 1,2,3,4,7,8-HxCDF 5.50E-05 1.00E-04 67
Coho Salmon Dioxin/Furan 1,2,3,6,7,8-HxCDD 2.10E-04 5.10-04 33
Coho Salmon. Dioxin/Furan 1,2,3,6,7,8-HxCDF 2.27E-04 6.30E-04 33
Coho Salmon Dioxin/Furan 1,2,3,7,8,9-HxCDD 3.83E-05 5.00E-05 67
Coho Salmon DioxinlFuran 1,2,3,7,8,9-HxCDF 3.67E-05 7.50E-05 100
Coho Salmon Dioxin/Furan 1,2,3,7,8-PeCDD 2.33E504 6.55E-04 100
Coho Salmon DioxinlFuran 1,2,3,7,8-PeCDF 4.07E-04 1105-03 33
Coho Salmon DioxinlFuran 2,3,4,6,7,8-HxCDF 6.67E-05 9.00E-05 33
Coho Salmon Dioxin/Furan 2,3,4,7,8-PeCDF 7.50E-05 1.10E-04 33
Coho Salmon DioxinlFuran 2,3,7,8-TCDD 3.23E-04 8.90E-04 0
Coho Salmon DioxinlFuran 2,3,7,8-TCDF 6.775-04 9.40E-04 0
Coho Salmon Dioxin/Furan OCDD 2.585-04 4.40E-04 100
Coho Salmon DioxinlFuran OCDF 2.155-04 5.60E-04 67
Coho Salmon Metal Antimony 1.50E+00 1.50E+00 100
Coho Salmon Metal Arsenic-Inorg. 2.67E+00 7.00E+00 67
Coho Salmon Metal Arsenic-Meth. 4.33E+01 6.00E+01 0
Coho Salmon Metal Barium 1.09E+02 1.47E+02 0
Coho Salmon Metal Cadmium 3.005+00 5.00E+00 67
Coho Salmon Metal Copper 8.105+02 8.50E+02 0
Coho Salmon Metal Lead 4.17E+00 9.00E+00 67
Coho Salmon Metal Mercury 4.40E+01 4.80E+01 0
Coho Salmon Metal Nickel 3.20E+01 4.30E+01 0
Coho Salmon Metal Selenium 1.68E+02 1.88E+02 0
Coho Salmon Metal Silver 6.67E-01 1.00E+00 67
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Coho Salmon Pesticide/PCB Aldrin 2.00E-02 2.00E-02 100
Coho Salmon Pesticide/PCB alpha-BHC 2.00E-02 2.00E-02 100
Coho Salmon Pesticide/PCB alpha-Chlordane 2.00E-02 2.00E-02 100
Coho Salmon Pesticide/PCB Aroclor 1016 5.93E-01 8.90E-01 100
Coho Salmon Pesticide/PCB Aroclor 1221 5.93E-01 8.90E-01 100
Coho Salmon Pesticide/PCB Aroclor 1232 5.93E-01 8.90E-01 . 100
Coho Salmon Pesticide/PCB Aroclor 1242 5.93E-01 8.90E-01 100
Coho Salmon Pesticide/PCB Aroclor 1248 5.93E-01 8.90E-01 100
Coho Salmon Pesticide/PCB Aroclor 1254 5.93E-01 8.90E-01 100
Coho Salmon Pesticide/PCB Aroclor 1260 . 3.05E+00 4.08E+00 0
Coho Salmon Pesticide/PCB beta-BHC 2.00E-02 2.00E-02 100
Qoho Salmon Pesticide/PCB delta-BHC 2.00E-02 2.00E-02 100
Coho Salmon Pesticide/PCB Dieldrin 4.50E-02 4.50E-02 100
Coho Salmon Pesticide/PCB Endosulfan I 2.00E-02 2.00E-02 100
Coho Salmon Pesticide/PCB Endosulfan I 4.50E-02 4.50E-02 100
Coho Salmon Pesticide/PCB Endosulfan Sulfate 4.50E-02 4.50E-02 1O0
Coho Salmon Pesticide/PCB Endrin 2.70E-01 7.20E-01 67
Coho Salmon Pesticide/PCB Endrin Aldehyde 4.50E-02 4.50E-02 100
Coho Salmon Pesticide/PCB Endrin Ketone 4.50E-02 4.50E-02 100
Coho Salmon Pesticide/PCB gamma-BHC 2.00E-02 2.00E-02 100
Coho Salmon Pesticide/PCB gamma-Chlordane 2.00E2- 2.00E-02 100
Coho Salmon Pesticide/PCB Heptachlor 2.00E-02 2.00E-02 100
Coho Salmon Pesticide/FCB Heptachlor epoxide 2.00E-02 2.00E-02 100
Coho Salmon Pesticide/PCB Hexachlorobenzene 1.00E-02 1.OOE-02 100
Coho Salmon Pesticide/PCB Hexachlorobutadiene l.OOE-02 1.00E-02 100
Coho Salmon Pesticide/PCB Methoxychlor 2.20E-01 2.20E-01 100
Coho Salmon Pesticide/PCB Methyl parathion 4.45E-01 4.45E-01 100
Coho Salmon Pesticide/PCB Mirex 4.50E-02 4.50E-02 100
Coho Salmon Pesticide/PCB p,p'-DDD 9.92E-01 1.53E+00 33
Coho Salmon Pesticide/PCB p,p'-DDE 3.03E+00 4.51E+00 0
Coho Salmon Pesticide/PCB p,p -DDT 8.13E-01 1.07E+00 0
Coho Salmon Pesticide/PCB Toxaphene 2.96E+00 4.45E+00 100
Coho Salmon Semi-volatile' 1,2,4-Trichlorobenzene 5.OOE+00 5.00E+00 100
Coho Salmon Semi-volatile 1,4-Dichlorobenzene 5.OOE+00 5.00E+00 100
Coho Salmon Semi-volatile 2,4-Dinitrotoluene 5.00E+00 5.OOE+00 100
Coho Salmon Semi-volatile 2-Chlorophenol 5.00EOO00 5.00E+00 100
Coho Salmon Semi-volatile 4-Methylphenol 5.00E+00 5.OOE+00 100
Coho Salmon Semi-volatile 4-Nitrophenol 5.00+E00 5.00E+00 100
Coho Salmon Semi-volatile Acenaphthene 5.00OE+00 5.00E+00 100
Coho Salmon Semi-volatile bis(2-Ethylhexyl)jhthalate 3.38E+01 4.65E+01 100
Coho Salmon Semi-volatile Chrysene 5.00E+00 5.00E+00 100
Coho Salmon Semi-volatile Isophorone 5.OOE+00 5.00E+00 100
Coho Salmon Semi-volatile N-nitroso-di-n-propylamine .5.00E+00 5.00E+00 100
Coho Salmon Semi-volatile Phenol 3.57E+01 6.10E+01 67
Coho Salmon Semi-volatile Pyrene 5.00E+00 5.00E+00 .100
Largescale Sucker Dioxin/Furan 1,2,3,4,6,7,8-HpCDD 3.40E-4 9.00E-04 - 67
Largescale Sucker Dioxin/Furan 1,2,3,4,6,7,8-HpCDF 6.00E-04 2.67E-03 78
Largescale Sucker DioxinlFuran 1,2,3,4,7,8,9-HpCDF 1.69E-04 4.30E-04 100
Largescale Sucker Dioxin/Furan I,2,3,4,7,8-HxCDD 1.79E-04 5.10E-04 89
Largescale Sucker Dioxin/Furan 1,2,3,4,7,8-HxCDF 3.40E-04 8.45E-04 100
Largescale Sucker Dioxin/Furan 1,2,3,6,7,8-HxCDD 1.99E-04 5.30E-04 89
Largescale Sucker Dioxin/Furan 1,2,3,6,7,8-HxCDF 5.31E-04 1.59E-03 78
Largescale Sucker Dioxin/Furan 1,2,3,7,8,9-HxCDD 1.932-04 6.05E-04 100
Largescale Sucker DioxinJFuran 1,2,3,7,8,9-HxCDF * 6.24E-04 1.81E-03 67
Largescale Sucker Dioxin/Furan 1,2,3,7,8-PeCDD 2.812-04 6.20E-04 100
Largescale Sucker Dioxin/Furan 1,2,3,7,8-PeCDF 8.76E-04 1.82E-03 67
Largescale Sucker Dioxin/Furan 2,3,4,6,7,8-HxCDF 3.28E-04 6.40E-04 89
Largescale Sucker Dioxin/Furan 2,3,4,7,8-PeCDF 1.74E-04 4.35E-04 100
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Largescale Sucker Dioxin/Furan 2,3,7,8-TCDD 1L91E-04 3.85E-04 100
Largescale Sucker Dioxin/Furan 2,3,7,8-TCDF 1.26E-03 2.42E-03 0
Largescale Sucker Dioxin/Furan OCDD 1.1 1E-03 3.26E-03 67
Largescale Sucker Dioxin/Furan OCDF 1.04E-03 5.96E-03 56
Largescale Sucker Metal Antimony 1.1I IE-00 2.OOE+00 33
Largescale Sucker Metal Arsenic-Inorg. 1.25E+01 3.80E+01 11
Largescale Sucker Metal Arsenic-Meth. 6.50E+00 1.10E+01 11
Largescale Sucker Metal Barium 1.1XE+02 1.85E+02 0
Largescale Sucker Metal Cadmium 2.83E+00 4.50E+00 89
Largescale Sucker Metal Copper 5.29E+02 7.70E+02 0
Largescale Sucker Metal Lead 1,28E+01 2.OOE+01 33
Largescale Sucker Metal Mercury 1.53E+02 1.93E+02 0
Largescale Sucker Metal Nickel 2.66E+01 6.OOE+01 22,

rgescale Sucker Metal Selenium 1.69E+02 2.60E+02 0
Largescale Sucker Metal Silver 5.OOE-01 5.00E-01 100
Largescale Sucker Pesticide/PCB Aldrin 8.33E-03 1.00E-02 100
Largescale Sucker Pesticide/PCB alpha-BHC 8.33E-03 1.00B-02 100
Largescale Sucker Pesticide/PCB alpha-Chlordane 8.33E-03 1.OOE-02 1W0
Largescale Sucker Pesticide/PCB Aroclor 1016 9.25E-01 1.11E+00 100
Largescale Sucker Pesticide/PCB Aroclor 1221 9.25FE-01 1.1E+00 10U
Largescale Sucker Pesticide/PCB Aroclor 1232 9.25E-01 1.1lE+00 100
Largescale Sucker Pesticide/PCB Aroclor 1242 9.25E-01 I.11E+00 100
Largescale Sucker Pesticide/PCB Aroclor 1248 6.42E+00 1.83E+01 56
Largescale Sucker PesticidelPCB Aroclor 1254 9.25E-01 1.lEt+00 100
Largescale Sucker Pesticide/PCB Aroclor 1260 3.35E+01 5.77E+01 0
Largescale Sucker Pesticide/PCB beta-BHC 8.33E-03 1.00E-02 100
Largescale Sucker Pesticide/PCB delta-BHC 8.33E-03 1.O0E-02 100
Largescale Sucker Pesticide/PCB Dieldrin 1.67E-02 2.OOE-02 100
Largescale Sucker Pesticide/PCB Endosulfan I 8.33E-03 1.OOE-02 100
Largescale Sucker Pesticide/PCB Endosulfan II 1.67E-02 2.00E-02 100
Largescale Sucker Pesticide/PCB Endosulfan Sulfate 1.67E-02 2.00E-0 100
Largescale Sucker Pesticide/PCB Endrin 1.67E-02 2.OOE-02 100
Largescale Sucker Pesticide/PCB Endrin Aldehyde 1.67E-02 2.OOE-02 100
Largescale Sucker Pesticide/PCB Endrin Ketone 1.67E-02 2.00E-02 100
Largescale Sucker Pesticide/PCB gamma-BHC 8.33E-03 1.OOE-02 100
Largescale Sucker Pesticide/PCB gamma-Chlordane 8.33E-03 1.OOE-02 100
Largescale Sucker Pesticide/PCB Heptachlor 8.33E-03 1.OOE-02 100
Largescale Sucker Pesticide/PCB Heptachlor epoxide 8.33E-03 1.OOE-02 100
Largescale Sucker Pesticide/PCB Hexachiorobeozene 5.OOE-01 1.53E+00 0
Largescale Sucker PesticidelPCB Hexachlorobutadiene 5.00E-03 5.00,-03 100
Largescale Sucker Pesticide/PCB Metboxychlor 9.17E-02 1.101EIl 100
Largescale Sucker PesticidefPCB Methyl parathion 1.83E-01 2.20E-01 100
Largescale Sucker Pesticide/PCB Mirex 1.67E-02 2.00E-02 100
Largescale Sucker Pesticide/PCB p,p'-DDD 8.77E+00 1.84E+0I 0
Largescale Sucker Pesticide/PCB pp'-DDE 2.32E+01 4.46E+I01 0
Largescale Sucker PesticidelPCB p,p'-DDT 1.70E+00 6.93E+00 33
Largescale Sucker Pesticide/PCB Toxaphene 4.63E+00 5.56E+0O 100
Largescale Sucker Semi-volatile 1,2,4-Trichlorobenzene 5.OOE+00 5.00E+00 100
Largescale Sucker Semi-volatile 1,4-Dichlorobenzene 5.OOE+00 5.00E+00 100
Largescale Sucker Semi-volatile 2,4-Dinitrotoluene 5.00E+OD 5.00E+00 100
Largescale Sucker Semi-volatile 2-Chlorophenol 5.0013+00 5.OOE+O0 100
Largescale Sucker Semi-volatile 4-Methylphenol 7.33E+00 1.10E+01 56
Largescale Sucker Semi-volatile 4-Nitrophenol 2.96E+01 9.90E+01 67
Largescale Sucker Semi-volatile Acenaphtlene 5.00E+00 5.00E+00 100
Largescale Sucker Semi-volatile bis(2-Ethylhexyl~phhalate 2.40E+02 1.10E+03 78
Largescale Sucker Semi-volatile Chrysene 5.00E+00 5.OOE+00 100
Largescale Sucker Semi-volatile Isophorone 5.OOE+00 5.00E+00 100
Largescale Sucker Semi-volatile N-nitroso-di-n-propylamine 5.OOE+00 5.00E+00 100
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3 TABLE B-10. 1995 LOWER COLUMBIA RIVER DATA (Aglkg) (Page 6 of 8)

Species Chemical Group Chemical Mean' Maximum % of ND'
Largescale Sucker Semi-volatile Phenol 1.21E+01 -2.30E+01 67
Largescale Sucker Semi-volatile Pyrene 5.00E+00 5.00E+00 100
Steelhead Dioxin/Furan 1,2,3,4,6,7,8-HpCDD 9.50E-05 1.50E-04 67
Steelhead Dioxin/Furan 1,2,3,4,6,7,8-HpCDF 8.33E-05 1.OE-04 100
Steelhead DioxinlFuran 1,2,3,4,7,8,9-UpCDF 1.15E-04 1.65E-04 100
Steelhead Dioxin/Furan 1,2,3,4,7,8-HxCDD 6.33E-05 7.50E-05 67
Steelhead Dioxin/Furan 1,2,3,4,7,8-HxCDF 9.67E-05 1.35E-04 100
Steelhead Dioxin/Furan 1,2,3,6,7,8-HxCDD 7. 17H-05 8.OOE-05 100
Steelhead Dioxin/Furan 1,2,3,6,7,8-HxCDF 9.83E-O5 1.25E-04 100
Steelhead Dioxin/Furan 1,2,3,7,8,9-HxCDD 7.50E-05 9.OOE-05 100
Steelhead Dioxin/Euran 1,2,3,7,8,9-HxCDF 1. 13E-04 1.55E-04 100

Steelhead Dioxin/Furan 1,2,3,7,8-PeCDD 9.17E-05 1.20E-04 100
Steelhead Dioxin/Furan 1,2,3,7,8-PeCDF 1.40E-04 1.80E-04 33
Steelhead Dioxin/Furan 2,3,4,6,7,8-HxCDF 8.83E-05 1.1OE-04 100
Steelhead Dioxin/Furan 2,3,4,7,8-PeCDF 8.00E-05 9.50E-05 100
Steelhead Dioxin/Furan 2,3,7,8-TCDD 4.67E-05 7.OOE-05 100
Steelhead Dioxin/Furan 2,3,7,8-TCDF 2.37E-04 2.70E-04 0
Steelhead D:ioxin/Furan OCDD 1.77E-04 2.05E-04 100
Steelhead Dioxin/Furan OCDF 6.67E-O5 1.15E-04 100
Steelhead Metal Antimony 2.67E+00 3.OOE+00 100
Steelhead Metal Arsenic-Inorg. 6.SOE+00 1.80E+01 33
Steelhead Metal Arsenic-Meth. 2.83E+01 3.30E+01 0
Steelhead Metal Barium 1.17E+01 2.10E+01 67
Steelhead Metal Cadmium 5.67E+00 6.OOE+00 100
Steelhead Metal Copper 7.47E4-02 8.10E3+02 O
Steelhead Metal Lead 1.53Ei-01 1.90E+01 100
Steelhead Metal Mercury 6.37E+01 6.80E+01 0
Steelhead Metal Nickel 2.30E+01 2.80E+O1 33
Steelhead Metal Selenium 4.30E+02 4.40E+02 0
Steelhead Metal Silver 1.O0E+00 1.OOE+tO 100
Steelhead Pesticide/PCB Aldrin 2.OOE-02 2.00E-02 100
Steelhead. PesticidelPCB -alpha-BHC 1 8.67E-02 2.20E-01 167
Steelhead PesticidelPCB alpha-Chlordane 2.0E+-02 2.00E+02 100
Steelhead Pesticide/PCB Aroclor 1016 2.22E+00 2.22E+00 100
Steelhead PesticidelPCB. Aroclor 1221 .2.22E+00 2.22E+00 100
Steelhead Pesticide/PCB Aroclor 1232 2.22E+00 2.22E+00 100
Steelhead -PesticidelPCB Aroclor 1242 2.22E+00 2.22E+00 100
Steelhead PesticidelPCB Aroclor 1248 2.22E+00 2.22EtO0 100
Steelhead Pesticide/PCB Aroclor 1254 2.22EtO0 2.22EtO00 100
teelhead PesticidelPCB Aroclor 1260 5.06E+00 8.07E+00 0

Uteehead Pesticide/PCB beta-BHC 2.OOEX2 2.00E-02 100
Steelhead Pesticide/PCB delta-BHC 2.00E-02 2.OOE-02 100
Steelhead PesticidelPCB Dieldrin 4.50E-02 4.50E-02 100
SteeIhead Pesticide/PCB Endosulfan I 2.OOE 02 2.00E-02- too

teelhead Pesticide/PCB Endosulfan II 4.50E-02 4.50E-02 100
Steelhead PesticidefPCB Endosulfan Sulfate 4.50E-02 4.50E-02 100
Steelhead PesticidefPCB Endrin 2.20E-01 5.70E-01 67
Steelhead PesticidefPCB Endrin Aldehyde 4.50E-02 4.50E-02 100
Steelhead PesticidefPCB Endrin Ketone 9.83E-02 2.05E-01 100
Steelhead Pesticide/PCB gamma-BHC 2.OOE-02 2.00E-02 100
Steelhead PesticidelPCB ganuna-Chlordane 2.00E-02 2.00E-02 100
Steelhead Pesticide/PCB Heptachlor 2.00E-02 2.OOE-02 100
Steelhead Pesticide/PCB Heptachlor epoxide 2.00E-02 2.OOE-02 100
Steelhead Pesticide/PCB Hexachlorobenzene 1.07Et00 2.20E+00 0
Steelhead - Pesticide/PCB Hexachlorobutadiene 1.35E-01 3. lOEE-1 67
Steelhead Pesticide/PCB Methoxychlor 2.20E-01 2.20E-01 100
Steelhead Pesticide/PCB Methyl parathion 4.45E-01 4.45E-01 100
Steethead Pesticide/PCB Mirex 4.50E-02 4.50E-02 100
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I TABLE B-l0. 1995 LOWER COLUMBIA RIVER DATA (gglkg) (Page 7 of 8) ] U
Species Chemical Group Chemical Mean' Maximum % of ND 2

Steelhead Pesticide/PCB p,p'-DDD 2.43E+00 3.40E+00 0
Steelhead PesticidefPCB p,p'-DDE 2.26E+00 3.87E+00 0
Steelhead Pesticide/PCB pp'-DDT 3.17E+00 4.13E-00
Steeihead Pesticide/PCB Toxaphene 1.11E+01 l.11El01 100
Steelhead Semi-volatile 1,2,4-Trichlorobenzene 5.OOE+00 5.00E+00 100
Steelhead Semi-volatile 1,4-Dichlorobenzene 5.OOE+00 5.00E+00 100
Steelhead Semi-volatile 2,4-Dinitrotoluene 5.OOE+00 5.00E+00 100
Steelbead Semi-volatile 2-Chlorophenol 5.OOE+00 5.O0E+00 100
Steelhead Semi-volatile 4-Methylphenol 1.07E+01 1.20E--01 0
Steelhead Semi-volatile 4-Nitrophenol 2.53E+01 2.S0E+01 0
Steelhead Semi-volatile Acenaphthene 5.00E+00 5.00E+00 100
Steelhead Semi-volatile bis(2-Ethylhexyl)phthalate 1.57E+01 2.75E+01 100

teethead Semi-volatile Chrysene 5.IOE+00 5.OOE*00 100
teelhead Semi-volatile Isophorone 5.00E+00 5.00E+00 100

Steelhead Semi-volatile N-nitroso-di-n-propylamine 5.OOE+00 5.OOE+00 100
Steelhead Semi-volatile Phenol 1.75E+01 2.05E+01 100
Steelhead Semi-volatile Pyrene 5.OOE+00 5.OOE+00 100
Sturgeon Dioxin/Furan 1,2,3,4,6,7,8-HpCDD 1.72E-04 4.8OE-04 83
Sturgeon Dioxin/Furan 1,2,3,4,6,7,8-HpCDF 2.93E-04 1.64E-03 83
Sturgeon Dioxin/Furan 1,2,3,4,7,8,9-HpCDF 1.02E-04 3.15E-04 100
turgeon Dioxin/Furan 1,2,3,4,7,8-HxCDD 9.25E-05 1.85E-04 100

Sturgeon DioxinlFuran 1,2,3,4,7,8-HxCDF 1.OSE-04 3.65E-04 100
Sturgeon Dioxin/Furan 1,2,3,6,7,8-HxCDD 9.33E-05 1.70E-04 100
Sturgeon DioxinlFuran 1,2,3,6,7,8-HxCDF 4.05E-04 3.88S03 100
Sturgeon Dioxin/Furan 1,2,3,7,8,9-HxCDD 1.11E-04 2.20E-04 100

turgeon Dioxin/Furan 1,2,3,7,8,9-HxCDF 3.06E-04 8.70E-04 42
Sturgeon DioxinlFuran 1,2,3,7,8-PeCDD 1. IOE-04 1.65E-04 100
turgeon Dioxin/Furan 1,2,3,7,8-PeCDF 2.28E-04 5.70E-04 92

Sturgeon DioxiniFuran 2,3,4,6,7,8-HxCDF 1.01E-04 4.lOE-04 92
Sturgeon DioxinJFuran 2,3,4,7,8-PeCDF 7.0BE-05 2.OOE-04 92
Sturgeon Dioxin/Furan 2,3,7,8-TCDD 1.02E-04 1.60E-04 100
Sturgeon Dioxin/Furan 2,3,7,8-TCDF 2.69E-03 5.54E-03 0
Sturgeon Dioxin/Furan OCDD 5.96E-04 2.89E-03 83
Sturgeon DioxinlFuran OCDF 6.51E-04 5.78E-03 75
Sturgeon Metal Antimony 2.17E+00 2.50E+0O 100
Sturgeon Metal Arsenic-baorg. 3.91E+01 5.GOE+01 0
Sturgeon Metal Arsenic-Meth. 2.34E+01 1.30E+02 0I
Sturgeon Metal Barium 1.17E+02 4.40E+02 0
Sturgeon Metal Cadmium 4.50E+00 5.00E+O0 100
Sturgeon Metal Copper 2.24E+02 3.50E+02 0
Sturgeon Metal Lead 1.15E+01 1.70E+01 100
Sturgeon Metal Mercury 6.33E+01 1.A1E+02 0
Sturgeon Metal Nickel 7.40E+01 5.90E+02 50
Sturgeon Metal Selenium 3.99E+02 5.30E+02 0
Sturgeon Metal Silver 7.92E-01 l.00E+00 100
Sturgeon Pesticide/PCB Aldrin 2.29E-02 1.20E-01 83
Sturgeon Pesticide/PCB alpha-BHC 3.08E-02 1.30E-01 58
Sturgeon Pesticide/PCB alpha-Chlordane 7.08E-03 1.OOE-02 100
Sturgeon PesticidelPCB Aroclor 1016 7.86E-01 1.11E+00 100

turgeon PesticidelPCB Aroclor 1221 7.86E-01 1.11E+00 100
Sturgeon PesticidelPCB Aroclor 1232 7.86E-01 1.1IE+00 100
Sturgeon PesticidelPCB Aroclor 1242 7.86E-01 1.11E+00 100
Sturgeon PesticidefPCB Aroclor 1248 1.17E+01 2.77E+01 42
Sturgeon Pesticide/PCB Aroclor 1254 7.86E-O1 1.1IE+00 100
Sturgeon PesticidelPCB Aroclor 1260 4.64E+01 8.65E+01 0
Sturgeon PesticidePCfl beta-BHC 7.08E-03- 1.OOE-02 100
Sturgeon PesticidelPCB delta-BHC 7.08E-03 1.OOE-02 100
Sturgeon Pesticide/PCB Dieldrin 1.42E-02 2.OOE-02 __100
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ISpecies Chemical Group Chemical Meant Maximum 70 of ND2

Sturgeon Pesticide/PCB Endosulfan I 7.08E-03 1.00E-02 lOO
Sturgeon Pesticide/PCB Endosulfan II 1.42E-02 2.ooE-02. 100
Sturgeon Pesticide/PCB Endosulfan Sulfate 1.42E-02 2.OOE-02 100
Sturgeon Pesticide/PCB Endrin 1.42E-02 2.00E-02 100
Sturgeon PesticidelPCB Endrin Aldehyde 1.42E-02 2.OOE-02 100
Sturgeon PesticidelPCB Endrin Ketone 2.75E-02 1.80E-01 92
Sturgeon Pesticide/PCB gamma.BHC 2.14E-01 2.26E+00 83
Sturgeon Pesticide/PCB gamma-Chlordane 7.08E-03 l.OOE-02 100
Sturgeon Pesticide/PCB Heptachlor 7.08E-03 l.OOE-02 100
Sturgeon PesticidelPCB Heptachlor epoxide 7.08E-03 l.OOE-02 100
Sturgeon Pesticide/PCB Hexachlorobenzene 3.77E-01 1.01E+00 0
Sturgeon Pesticide/PCB Hexachlorobutadiene 2.28E-01 5.80E-01 25
Sturgeon PesticideIPCB Methoxychlor 7.79E-02 1. IOE-01 1l0
Sturgeon PesticidefPCB Methyl parathion 1.56E-01 2.20E-01 100
Sturgeon PesticidelPCB Mirex 6.58E-02 5.10E-01 83
Sturgeon PesticidelPCB pp'-DDD 6.23E+00 1.05E+01 0
Sturgeon Pesticide/PCB pp'-DDE 4.19E+01 7.66E+01 0
Sturgeon Pesticide/PCB pp'-DDT 1.07E+00 2.84E+00 0
Sturgeon Pesticide/PCB Toxaphene 3.94E+00 5.56E+00 100
Sturgeon Semi-volatile 1,2,4-Trichlorobenzene 5.00E+00 5.OOE+00 100
Sturgeon Semi-volatile 1,4-Dichlorobenzene 5.OOE+00 5.00E+00 100
Sturgeon Semi-volatile 2,4-Dinitrotoluene 5.00E+00 5.00E+00 100
Sturgeon Semi-volatile 2-Chlorophenol 5.0OE+00 5.00E+00 100
Sturgeon Semi-volatile 4-Methylphenol 8.42E+00 1.80E+01 58
Sturgeon Semi-volatile 4-Nitrophenol 4.61E+01 1.19E+02 42
Sturgeon Semi-volatile Acenaphthene 5.00E+00 5.00E+00 100
Sturgeon Semi-volatile bis(2-Ethylbexyl)phthalate 2.25E+01 6.80E+01 100
Sturgeon Semi-volatile Chrysene 5.00E+00 5.00E+00 100
Sturgeon Semi-volatile Isophorone 5.00E+00 5.00E+00 100

turgeon Semi-volatile N-nitroso-di-n-propylamine 5.00E+00 5.00E+00 100
Sturgeon Semi-volatile Phenol 7.25E+00 1.05E+01 100
Sturgeon Semi-volatile Pyrene 5.00E+00 5.00E+00 100I Concentrations are the mean of the detected values for each species sampled.

For the samples where the chemical was not detected, a value of one-half the detection limit was used.
Percent frequency of non-detects.
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APPENDIX C. TOXICOLOGICAL PROFILES

C.1. Metals

Antimony; CASRN 7440-36-0
The oral RfD 4E-4, is based upon a rat chronic bioassay study, with observed critical effects
including: decreased blood glucose levels, altered cholesterol levels and decreased longevity.
Excessive oral ingestion by humans has demonstrated gastrointestinal irritation. An
uncertainty factor of 1000 is used to account for interspecies conversion, sensitive
subpopulations and for the lack of a NOEL. Confidence in the RfD is low due to the fact that
the Rfl is based upon only one study using one dose level, no NOEL was established, and
gross pathology and histopathology were not well described. Antimony has not been
evaluated for carcinogenic potential.

Arsenic-inorganic; CASRN 7440-38-2
The oral Rfi 3EA4, is based upon a human chronic oral exposure study, with observed
critical effects including: blackfoot disease, hyperpigmentation, hyperkeratosis and neurotoxic
effects (sensory changes, paresthesia and motor dysfunctioning). Arsenic compounds have
been reported to be teratogenic, fetotoxic and embryotoxic in several animal species. An
uncertainty factor of 3 is used to account for both the lack of data to preclude reproductive
toxicity as a critical effect and for sensitive populations. Confidence in the RfD is medium
based upon the supporting human toxicity data base which is extensive but the doses are not
well characterized. Arsenic is a classified by the EPA as an A carcinogen based upon
increased skin cancer incidence in several populations consuming drinking water with high
arsenic concentrations. The carcinogenic slope factor is 1.75E+O.

Barium; CASRN 7440-39-3
The oral RID 7E-2, is. based upon a subchtonic human study and several oral chronic animal
studies, which observed hypertension (increased blood pressure) in the exposed populations.
An uncertainty factor of 3 is used to account for sensitive individuals. Confidence in the
RfD is medium because the EPA does not believe that a single study considered alone is
adequate to calculate an RfD. Barium has not been evaluated by the EPA for evidence of
human carcinogenic potential.

Cadmium; CASRN 744043-9
Because the fraction ingested for cadmium varies with the source (food versus water), the RID
for food was used for this assessment. The oral RID IE-3, is based on the highest level of
Cd in the human renal cortex (critical level) not associated with significant proteinuria (critical
effect). An uncertainty factor of 10 is used to account for intrahuman variability and lack of
specific data on sensitive individuals. Confidence in the RfD is high based on the consistency
of the data from many human and animal studies. Cadmium is classified by the EPA as a BL
carcinogen on the basis of inhalation exposure. Seven studies in rats and mice in which
cadmiwn salts (acetate, sulfate, chloride) were administered orally have shown no evidence of
carcinogenic response.
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Chromium; CASRN 16065-83-1
Chromium (Ill) is more commonly found in nature and in biological organisms. The oral
RfD) for Chromium (III) LE+O, is based upon a rat chronic feeding study. An uncertainty
factor of 100 is used to account for interhuman and interspecies variability, and a modifying
factor of 10 is used to reflect uncertainty in the NOEL. There is an absence of toxic and
carcinogenic effects demonstrated after administration of high doses of chromium in several
subacute and long-term feeding experiments in animals. Confidence is low due to the lack of
an observed effect level. The evaluation for carcinogenic potential of this chemical is under U
review by an inter-office Agency work group.

Copper; CASEN 7440-50-8 3
The oral RfD 3.7E-2, is based upon the current drinking water standard of 1.3 mg/L
assuming a 2 1/day ingestion rate and a 70 kg person body weight. Acute doses of soluble
salts cause gastrointestinal damage. Copper is classified as a noncarcinogen as there are no
human data, inadequate animal data from assays of copper compounds, and equivocal
mutagenicity data.

Lead; CASRN 7439-92-1
Currently there is no approved toxicity values for lead because no consensus can be reached
for a no observed effect level. There has not been an exposure level at which no adverse
effects have been demonstrated in children. Acute toxicity in children ihs been shown to
cause colic, developmental disorders and neurological development interferences. Chronic
toxicity in adults has been shown to cause increased blood pressure in men, hematological
effects, muscle weakness and brain and kidney damage. The weight of evidence for . I
carcinogenicity classifies lead as a B2 carcinogen based on sufficient animal evidence. Ten rat
bioassays and one mouse assay have shown statistically significant increases in renal tumors
with dietary and subcutaneous exposure to several soluble lead salts. Animal assays provide I
reproducible results in several laboratories, in multiple rat strains with some evidence of
multiple tumor sites. Short term studies show that lead affects gene expression. Human
evidence is inadequate.

Mercury; CASRN 22967-92-6 5
Mercury in biological organisms is considered to be up to 90% methylmercury. Therefore,
organic mercury is considered more relevant to fish contamination and is subsequently used
for toxicity analysis. The oral RfD for methylmercury 3E4, is based upon several human
poisonings, which demonstrated CNS deficits including loss of sensory and motor I
coordination. Mercury has also been shown to be a developmental toxicant. An uncertainty
factor of 10 is used to account for the use of a LOAEL. Confidence in the RfD is medium
because of the lack of a NOEL. The potential for carcinogenicity is currently under review. 5

Nickel-soluble salts; CASRN 7440-02-0
The oral RfD 2E-2, is based upon a rat chronic bioassay study, which observed critical effects
including: decreased organ body weights, neonatal mortality and dermal toxicity. While no I
reproductive effects have been associated with nickel exposure to humans, several studies in
laboratory animals have demonstrated fetotoxicity. An uncertainty factor of 300 is used to
account for interspecies extrapolation, sensitive populations and inadequacies in the
reproductive studies. Confidence in the RfD is medium due to inadequacies in the
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reproductive studies. Ingestion of soluble salts of -nickel have not been evaluated for
carcinogenic potential.

Selenium; CASRN 7782-49-2
The oral RfD 5E-3, is based upon a human epidemiological study, which observed critical
effects including: liyer dysfunction and clinical signs of selenosis (i.e., hair or nail loss,
morphological changes of the nails, etc.). Chronic toxic effects include: lowered hemoglobin
levels, mottled teeth, skin lesions and CNS abnormalities. An uncertainty factor of 3 is used
to account for sensitive individuals. Confidence in the RfD is high based upon the many
animal studies and epidemiologic studies supporting the principal study. Selenium is not
classifiable as a human carcinogen based on inadequate human and animal studies.

Silver; CASRN 7440-22-4
The oral RfD 5E-3, is based upon human poisonings, with the critical effect of argyria, a
medically benign but permanent bluish-gray discoloration of the skin. Argyria results from
the deposition of silver in the dermis and also from silver-induced production of melanin. No
pathologic changes or inflammatory reactions have been shown to result from silver
deposition. An uncertainty factor of 3 is used to account for minimal effects in a
subpopulation which exhibited an increased propensity for the development of argyria.
Confidence in the RfD can be considered low-to-medium because of the lack of control in the
studies and lack of dose extrapolations. The weight. of evidence for carcinogenicity is
classified as D based upon no reports of cancer in humans and inadequate evidence in
animals.

Zinc; CASRN 7440-66-6
The oral RfD 3E-1, is based upon human studies which included sensitive individuals, and
detected a 47% decrease in erythrocyte superoxide dismutase concentrations in adult females
after ten weeks of zinc exposure. Zinc toxicity from excessive ingestion may cause
gastrointestinal distress. An uncertainty factor of 3 is used to account for the use of a
LOAEL and for consideration that this is an essential dietary nutrient. Confidence in the RfD
is medium based on the short duration of the studies. The weight of evidence for
carcinogenicity is classified as D based on inadequate evidence in humans and animals.

C.2 Semi-Volatfies

1,2,4-Trichlorobenzene; CASRN 120-82-1
The oral RfD 1E-2, is based on a rodent reproductive study, which observed critical effects
including: increased adrenal weights, central nervous system stimulation and various internal
organ damage in humans. An uncertainty factor of 1000 is used to account for the intra-
species extrapolation, sensitive subpopulations for a lack of chronic studies. There is a
medium degree of confidence for the RfD since it was performed by a multigenerational study
with multiple endpoints. The weight of evidence for carcinogenicity is classified as D, not
classifiable as a human carcinogen; there is no human carcinogenicity data and inadequate
animal data.
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1,4-Dichlorobenzene; CASRN 106-46-7
There is no oral RfD for this chemical. A rodent study in which exposure occurred via oral
gavage demonstrated liver tumors. Therefore, this chemical has been classified as a B2
carcinogen and has a slope factor of 2.4E-2. Other critical effects include hemolytic anemia
and liver necrosis.

2,4-Dinitrotoluene; CASRN 121-14-2
The oral RfD 2E-3, is based upon a two year study in which beagle dogs were fed gelatin
capsules with 2,4-Dinitrotoluene. The observed critical effect was neurotoxicity,
characterized by incoordination and paralysis. Another similar study showed dogs with brain
lesion characterized by gliosis, edema, and demyelination of the cerebellum, spinal cord, and
brain stem. An uncertainty factor of 100 is applied based upon interspecies and intraspecies
variability. Confidence in the RfD is high based upon the number of animals used and the
variety of gross, histological, hematologic, and clinical endpoints that were evaluated. This
chemical has not been evaluated by the EPA for evidence of human carcinogenic potential.

2-Chlorophenol; CASRN 95-57-8
The oral RfD 5E-3, is based upon a rodent subchronic drinking water study which showed
reproductive effects in the high dose group. An uncertainty factor of 1000 is used to account
for interspecies and intraspecies variability, and for the use of subchronic data. Confidence in
the RfD is low because the study only evaluated reproductive and hematological effects and
no other subchronic, chronic, carcinogenicity or teratogenicity studies are available. This
chemical has not been evaluated by the EPA for evidence of human carcinogenic potential.

2-Methylnaphthalene; CASRN 91-57-6
This compound commonly occurs in a mixture with Naphthalene. Only one study has been
found regarding the effects of this compound and indicated that it does not cause
hematological changes in dogs. It was, however, mildly toxic to the animal upon
intraperitoneal injection. No oral RfD or SF was found on either IRIS or HEAST.

4-Chloro-3-methylphenol; CASRN 59-50-7
A related compound of phenol, there is no RfD or SF listed on IRIS or HEAST for this
chemical. One source has rated p-chloro-m-cresol as very toxic, with a probable lethal dose
to humans of 50 to 500 mg/kg. Acute exposure has been demonstrated to cause hypotension
and tachycardia as well as liver and kidney damage, CNS effects (seizures, comas and
eventual death) and is potentially immunotoxic. No carcinogenic evaluation could be found for
this chemical.

4-Methylphenol; CASRN 106-4-5
Also known as p-cresol, The oral RED SE-3, was withdrawn on 08/01/91 as a result of further
review. A new RID summary is in preparation by the RfD/RfC Work Group. The RID that
is used for this evaluation is from HEAST with an uncertainty factor of 1000. This RID was
based upon a rabbit gestation study in which noted effects included: CNS effects
(hypoactivity), respiratory distress and maternal death. The weight of evidence for
carcinogenicity is classified as C based on an increased incidence of skin papillomas in mice
during an initiation-promotion study.

C-4



4-Nitrophenol; CASRN 100-02-7
The oral RfD 6.22-2, is taken from EPA Region III Risk Based Screening Concentration
Tables. There is little information on the toxicity for humans. Animal studies have
demonstrated adverse effects on the central and peripheral nervous system, blood
(methemoglobinemia) and respiratory system (dyspnea). A risk assessment is currently being
conducted by an EPA workgroup for this chemical.

Acenaphthene; CASRN 83-32-9
The oral RfD 6E-2, is based on a rodent study that only used body weight, absolute liver
weight and liver regeneration to observe toxicity. Target organs include the liver, kidneys
and skin. An uncertainty factor of 3000 is used to account for interspecies and intraspecies
variability, for the use of 'a subchronic study for chronic RfD derivation, for the lack of
adequate data in a second species and for the lack of reproductive and developmental data.
Confidence is low because the observed effects were adaptive and not considered adverse.
This chemical is under evaluation for evidence of human carcinogenic potential.

Benzyl alcohol; CASRN 100-51-6
The oral RfD 3E-1, obtained from HEAST, is based upon a rodent oral gavage study which
demonstrated adverse effects in the forestomach (epithelial hyperplasia) and an overall
decrease in weight. An uncertainty factor of 1000 is used to account for interspecies and
intraspecies variability and for the sensitive subpopulation. This chemical has not been
evaluated by the EPA for evidence of carcinogenic potential.

bis(2-Ethylhexyl) Phthalate (DEHP); CASRN 117-81-7
The oral RfD 2E-2, is based upon a guinea pig study which observed significant increases in
relative liver weights. An uncertainty factor of 1000 is used to account for interspecies
variation, for protection of sensitive human subpopulations and for the lack of chronic
exposure data. Confidence in the RfD is medium because the study used only two
concentrations of DEFHP. The weight of evidence for carcinogenicity is classified as B2 based
upon orally administered DENP produced significant dose-related increases in liver tumor
responses in rats and mice of both sexes. The slope factor is 1.42-2.

Butylbenzylphthalate; CASRN 85-68-7
The oral RfD 22-1, is based upon a chronic rodent study which observed significantly
increased liver to body weight and liver to brain weight ratios. An uncertainty factor of 1000
is used to account for intraspecies and interspecies variability and for extrapolating from
subchronic to chronic NOAELs. Confidence is medium since the critical study used only
male rats and there is no adequate supporting, studies of chronic duration. The weight of
evidence for carcinogenicity is classified as C based on statistically significant increase in
mononuclear cell leukemia in female rats; the response in male rats was inconclusive and
there was no such response in mice.

di-n-butyl Phthalate; CASRN 84-74-2
Also known as Dibutyl phthalate, the oral RfD 11-1, is based upon a rodent study which
observed increased mortality. An' uncertainty factor of 1000 is used to account for
interspecies variation, to protect the sensitive human subpopulations, and to account for both
the less-than-chronic duration of the study and deficiencies in the study, such as the use of
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only male animals. Confidence is low because of the few animals and only single sex used in
this study: The weight of evidence for carcinogenicity is classified as D based on the fact that
pertinent data was not located in the available literature, according to IRIS.

Dibenzofuran; CASRN 132-64-9
There is no available oral RiD or SF for this chemical. The weight of evidence for
carcinogenicity is classified as D based on no human data and no animal data for dibenzofuran
alone. Studies have evaluated exposure to a mixture of polychlorinated biphenyls (PCBs),
polychlorinated dibenzofurans (PCDFs) and polychlorinated quinones (PCQs) by consumption
of contaminated rice oil (Yusho incident) (reviewed in U.S. EPA, 1986, 1987). However,
these studies have limited value because they do not assess dibenzofuran or correlate exposure
with cancer risk.

Fluorene; CASRN 86-73-7
The oral RfD 4E-2, is based on a rodent subcbronic study which observed decreased red
blood cells, packed cell volume and hemoglobin in the exposed population. An uncertainty
factor of 3000 is used to account for the use of a subehronic study for chronic RfD
derivation, for interspecies and intraspecies variability, for the lack of adequate toxicity data
in a second species and for the lack of reproductive and developmental data. Althoughthe
study was well designed study that examined and identified both a LOAEL and NOAEL for
several sensitive endpoints using an adequate number of animals, confidence is medium
because developmental, reproductive, and chronic toxicity following oral exposure to fluorene
were not tested. The weight of evidence for carcinogenicity is classified as D, based on no
human data and inadequate data from animal bioassays.

Isophorone; CASRN 78-59-1
The oral RfD 2E-2, is based upon a 90 day dog feeding study in which there were no
observed effects. Chronic effects in rodents include: kidney lesions, liver disease, adverse
neurological effects and stomach irritation, An uncertainty factor of 1000 is used to account
for the interspecies and intraspecies differences and for the use of a subchronic study. The
critical study is of adequate quality and is given a medium confidence rating. The weight of
evidence for carcinogenicity is classified as C based on no data in humans; limited evidence
of carcinogenicity of one tumor type (preputial gland carcinoma) in one sex of one animal
species as shown by an increase of preputial gland carcinomas in male rats. The slope factor
for this chemical is 9.5E-4.

N-Nitrosodi-n-propylaniine; CASRN 621-64-7
There is no data available on IRIS or HEAST for an oral RfD. Short term exposure has
demonstrated liver injury and death in rodents. Long term effects in either humans or animals
are not known. The weight of evidence for carcinogenicity is classified as a B2 carcinogen
based upon increased tumor incidence (hepatocellular carcinomas) at multiple sites in two
rodent species and in monkeys. The slope factor for this chemical is 7E+0.

Naphthalene; CASRN 91-20-3
The oral RfD is currently under review by an EPA workgroup so the oral RfD pre-revision of
4E-2 was used for this evaluation. Naphthalene has been shown to affect the renal and
hepatic systems in rodents and in study cases of humans who ingested Naphthalene (in the
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form of mothballs). Hemolytic anemia is the most common effect due to exposure to
Naphthalene. The weight of evidence for carcinogenicity is classified as D based on no
human data and inadequate data from animal bioassays.

Phenanthrene; CASRN 85-01-8
There is no oral RfD for this chemical. Phenanthrene is classified as a polycyclic aromatic
hydrocarbon (PAH) of which demonstrate adverse hematopoietic effects (aplastic anemia,
pancytioenia) and has been shown to ultimately lead to death in certain strains of mice. No
human adverse effects have been noted. Adverse kidney and liver effects have also been
noted in rodents when exposed to PAH mixtures. The weight of evidence for carcinogenicity
is classified as D based on no human data and inadequate data from a single gavage study in
rats and skin painting and injection studies in mice.

Phenol; CASRN 108-95-2
The oral RfD 6E-1, is based on a rodent oral developmental study which observed reduced
fetal body weight. An uncertainty factor of 100 is used to account for interspecies
extrapolation and for sensitive subpopulations. Confidence in the study is low because of the
gavage nature of the dose administration although there are several supporting studies. The
weight of evidence for carcinogenicity is classified as D based on no human carcinogenicity
data and inadequate animal data.

Pyrene; CASRN 129-00-0
The oral RfD 3E-2, is based upon a rodent oral subchronic bioassay which observed kidney
effects (nephropathy). An uncertainty factor of 3000 is used to account for intraspecies and
interspecies variability, for the use of a subchronic study for chronic RfD derivation, to
account for the lack of both toxicity studies in a second species and for the lack of

- developmental and reproductive studies. Confidence is low due to the lack of supporting
subchronic, chronic, and developmental/reproductive studies. The weight of evidence for
carcinogenicity is classified as D based on no human data and inadequate data from animal
bioassays.

C.3. Pesticides[PCBs

Aldrin; CASRN 309700-2
The oral RAD 3E-4, is based upon a rodent study which observed liver and kidney lesions.
Organochlorine pesticides are neurotoxicants for which acute signs of toxicity include:
hyperexcitability, seizures, convulsions and dizziness; and chronic signs of toxicity include:
intermittent muscle twitching, psychological disorders, loss of consciousness and convulsions,
An uncertainty factor of 1000 is used to account for extrapolation from animals to humans,
for sensitive subpopulations, and to account for the use of a LOAEL. Confidence in the RfD)
is medium because the study only performed histopathologic analysis and lacks other
toxicologic parameters. The weight of evidence for carcinogenicity is classified as B2 based
on studies which produced increases in tumor responses (liver carcinomas) in three different
strains of mice (both sexes) upon oral administration. The slope factor is 1.7E+ 1. Tumor
induction has also been observed for structurally related chemicals, including dieldrin, a
metabolite.
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Dacthal; CASRN 1861-32-1
The oral RfD 2E-2, is based upon a rodent chronic feeding study which demonstrated effects
on the lungs, liver, kidney, thyroid glands, and in the eyes of females. An uncertainty factor
of 100 is used to account for interspecies extrapolation and intraspecies variability.
Confidence in the RfD is high based on good studies which support the primary basis for the
oral RfD. This chemical has not been evaluated for carcinogenic potential.

DDD; CASRN.72-54-8
DDE; CASRN 72-55-9
DDT; CASRN 50-29-3

DDT, and its structural analogs DDE and DDD, are organochlorine pesticides. The RfD for
DDT 51E4, is based on a chronic rodent feeding study which observed liver lesions in the
exposed population. This RfD was adopted for DDD and DDE. Inmunological effects and
developmental toxicity have also been associated with DDT. Organochlorine pesticides are
neurotoxicants for which acute signs of toxicity include parathesia, ataxia and dizziness; and
chronic signs of toxicity include: anorexia, mild anemia, tremors, seizures, muscular
weakness, hyperexcitability and nervous tension. An uncertainty factor of 100 is used to
account for interspecies conversion and to protect sensitive human subpopulations.
Confidence in the Rf) is medium to low because the study was of shorter duration, and
lacked a clear NOEL for reproductive effects. The weight of evidence is classified as a B2
carcinogen based upon the observation of tumors (generally of the liver) in seven studies in
various mouse strains and three studies in rats. DDD and DDE, due to its similar structure,
are also probable carcinogens. The slope factor for DDT is 3.4E-1. DDD, which is
considered less toxic than DDT, has a slope factor of 2.4E-1 based on an increased incidence
liver tumors in male mice and thyroid tumors in male rats.

Dieldrin; CASRN 60-57-1
The oral RfD 5E-5, is based on a chronic rodent study which observed liver lesions (increased
liver weight and liver/body weight ratio). Organochlorine pesticides are neurotoxicants for
which acute signs of toxicity include: hyperexcitability, seizures, convulsions and dizziness;
and chronic signs of toxicity include: intermittent muscle twitching, psychological disorders,
loss of consciousness and convulsions. An uncertainty factor of 100 is used to account for
interspecies variability and for the sensitive subpopulation. Confidence in the RfD is medium
because the study is older for which detailed data are not available and reproductive studies
are lacking. The weight of evidence for carcinogenicity is classified as B2 based upon
carcinogenic effects in seven strains of mice when administered orally. Dieldrin is
structurally related to compounds (aldrin, chlordane, heptachlor, heptachlor epoxide, and
chlorendic acid) which produce tumors in rodents. The slope factor is 1.6E+ 1.

Endosulfan: Endosulfan I; CASRN 959-98-8; Endosulfan II; CASRN 33213-65-9
Endosulfan, a mixture consisting of both alpha and beta isomers, has an oral RfD of 613-3.
This oral RfD was adopted for both alpha and beta isomers because of their similar toxicities.
Endosulfan has been shown to affect the whole body by decreased weight gain, the kidney
causing glomerulonephrosis and blood vessels causing aneurysms. Developmental and cardiac
toxicity have also been associated with endosulfan. Organochlorine pesticides are
neurotoxicants for which acute signs of toxicity include: hyperexcitability, seizures,
convulsions and dizziness; and chronic signs of toxicity include: intermittent muscle
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twitching, psychological disorders, loss of consciousness and convulsions. Neurological
effects have been demonstrated at extremely high doses. An uncertainty factor of 100 is used
to account for intraspecies variability and interspocies extrapolations. Confidence in the RfD
is medium due to the lack of developmental data in a second species. This chemical is
currently under evaluationby the EPA for evidence of human carcinogenic potential.

Endosulfan Sulfate; CASRN 1031-07-8
This compound is an Endosulfan reaction product (from either oxidation, biotransformation or
photolysis). According to the ATSDR Toxicological Profile for Endosulfan, there is very
little difference in toxicity between these two products. There is no RfD or SF listed on IRIS
or HEAST.

Endrin; CASRN 72-20-8
The oral RfD 3E-4, is based on a ddg chronic oral bioassay study which observed mild

* histological lesions in the liver and kidney, and CNS effects. There is also evidence of
developmental effects in rodents. Organochlorine pesticides are neurbtoxicants for which
acute signs of toxicity include: hyperexcitability, seizures, convulsions and dizziness; and
chronic signs of toxicity include: intermittent muscle twitching, psychological disorders, loss
of consciousness and convulsions. An uncertainty factor of 100 is used to account for
interspecies extrapolations and for the sensitive subpopulation. Confidence is medium
because the study was of average quality and reproductive effects are lacking. Human
exposure to Endrin has demonstrated severe nervous system toxicity. The weight of evidence
for carcinogenicity is classified as D based on oral administration of endrin did not produce
carcinogenic effects in either sex of two strains of rats and three strains of mice.

Endrin Aldehyde; CASRN 7421-36-3
This compound is a breakdown and an impurity of endrin. Only one study was performed on
this compound and demonstrated liver dysfunction in rodents. There is no oral Rf) or SF for
this compound listed on IRIS or in HEAST.

Endrin Ketone; CASRN 53494-70-5
This compound is a photodegredation product of endrin for which there is no oral R. Only
one study was performed on this compound and demonstrated liver dysfunction in rodents.

Heptachlor; CASRN 76-44-8
The oral RfD 5E4, is based upon a chronic rodent feeding study which observed liver weight
increases in males. Organochlorine pesticides are neurotoxicants for which acute signs of
toxicity include: hyperexcitability, seizures, convulsions and dizziness; and chronic signs of
toxicity include: intermittent muscle twitching, psychological disorders, loss.of consciousness
and convulsions. An uncertainty factor of 300 is used to account for interspecies and
intraspecies differences and to account for the lack of chronic toxicity data in a second
species. Confidence in the RfD is low due to the low quality of the study and incompleteness
of the chronic toxicity information. The weight of evidence for carcinogenicity is classified as
B2; there is inadequate human data, but sufficient evidence exist from studies in- which benign
and malignant liver tumors were induced in three strains of mice of both sexes. The slope
factor is 4.5E+0.
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Hexachlorobenzene; CASRN
The oral RfD 8E-4, is based upon a chronic rodent feeding study which observed liver
effects. Exposure in humans demonstrated neurotoxicity, liver damage, reduced growth and
arthritic changes in the appendages of children who were directly or indirectly (i.e., through
breast milk) exposed. An uncertainty factor of 100 is used to account for interspecies and
intraspecies variability. Organochlorine pesticides are neurotoxicants for which acute signs
of toxicity include: hyperexcitability, seizures, convulsions and dizziness; and chronic signs
of toxicity include: intermittent muscle twitching, psychological disorders, loss of
consciousness and convulsions. Confidence in the RfD is medium due to the lack of
observing the critical endpoint (porphyria). The weight of evidence for carcinogenicity is
classified as a B2 carcinogen; it has been shown to induce tumors in the liver, thyroid and
kidney in three rodent species. The slope factor is 1.6E+0.

Hexachlorobutadiene; CASRN 87-68-3
The oral RfD 2E-4, is based upon a chronic rodent study which observed kidney effects (renal
tubule regeneration). The oral RfD was withdrawn from IRIS on 5/93, and currently remains
in HEAST. An uncertainty factor of 1000 is used to account for interspecies and intraspecies
variability and for sensitive subpopulations. The weight of evidence for carcinogenicity is
classified as.a C carcinogen on the basis of observed renal neoplasms in male and female
rodents which occurred in one study.

Hexachlorocyclohexane (HCH), alpha-, beta-, gamma-; CASRN 319-84-6, 319-85-7, 58-89-9
Formerly known as benzene hexachloride (BHC), alpha-, beta- and gamma- HCU are isomers
which are typically found as a mixture in the environment. The oral RfD for gamma HCH
(also known as Lindane) 3E-4, is based upon a rodent subchronic oral bioassay study which
demonstrated liver and kidney toxicity. Alpha and beta isomers have also demonstrated liver
toxicity due to chronic exposure in animals. Organochlorine pesticides are neurotoxicants for
which acute signs of toxicity include parathesia, ataxia and dizziness; and chronic signs of
toxicity include: anorexia, mild anemia, tremors, seizures, muscular weakness,
hyperexcitability and nervous tension. An uncertainty factor of 1000 is used to account for
subchronic v.s. a chronic study, for interspecies variation and to protect sensitive human
subpopulations. Confidence in the RfD is medium. The weight of evidence for
carcinogenicity is classified as B2 based upon an increased incidence of liver tumors in five
mouse strains and in one rat strain for all isomers of ECH.. The slope factors for alpha-,
beta- and gamma- HCH are: 6.3E+0, 1.8E+0, and 1.3E+0, respectively.

Malathion; CASRN 121-75-5
The oral RfD 2E-2, is based upon a subehronic human study which observed hematological
effects (decreased red blood cells cholinesterase activity) upon exposure. Organophosphorus
insecticides are potent inactivators of acetylcholinesterase, the enzyme responsible for
regulating the neurotransmitter acetylcholine. Toxic effects due to organophosphorus
insecticides include: stimulation of the parasympathetic and sympathetic autonomic nervous
system, thereby effecting the gastrointestinal, respiratory, cardiovascular and skeletal systems;
and adverse effects on the central nervous system, causing restlessness, ataxia, lethargy, loss
of memory, weakness, convulsions, cyanosis and coma. An uncertainty factor of 10 is used
to account for sensitive subpopulations. Confidence in the RfD is medium because the RfD is
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based upon a subchronic versus a chronic study. This chemical has not been evaluated for
carcinogenic potential.

Methoxychlor; CASRN 72-43-5
The oral RfD 5E-3, is based on a rabbit teratology study which observed excessive loss of
litters in the exposed populations. Short term exposure in rodents has demonstrated CNS
depression, progressive weakness, loss of body weight, growth retardation and eventual death.
Organochlorine pesticides are neurotoxicants for which acute signs of toxicity include
parathesia, ataxia and dizziness; and chronic signs of toxicity include: anorexia, mild anemia,
tremors, seizures, muscular weakness, hyperexcitability and nervous tension. An uncertainty
factor of 1000 is used to account for the interspecies and intraspecies variability and for the
poor quality of the study. Confidence is low since no conclusions could be made about the
maternal or developmental toxicity and due to the small number of litters available for
evaluation. The weight of evidence for carcinogenicity is classified- as D based on
inconclusive animal data and lack of human data.

Methyl parathion; CASRN 298-00-0
The oral RfD 2.5E-4, is based on a rodent chronic feeding study which observed changes in
red blood cells (cholinesterase inhibition, reduction in red blood cells, hemoglobin and
hematocrit), An additional rodent study demonstrated neurological changes, although this has
yet to-be confirmed. Organophosphorus insecticides are potent inactivators of
acetyicholinesterase, the enzyme responsible for regulating the neurotransmitter acetylcholine.
Toxic effects due to organophosphorus insecticides include: stimulation of the parasympathetic
and sympathetic autonomic nervous system, thereby affecting the gastrointestinal, respiratory,
cardiovascular and skeletal systems; and adverse effects on the central nervous system,
causing restlessness, ataxia, lethargy, loss of memory, weakness, convulsions, cyanosis and
coma. An uncertainty factor of 100 is used to account for interspecies and intraspecies
variability. Confidence in the RfD is medium because of the lack of information regarding
potential neurological effects. This chemical has not been evaluated for carcinogenic
potential.

Mirex; CASRN 2385-85-5
The oral RED 2E-4, is based upon a rodent chronic feeding study which observed liver effects
(cytomegaly, fatty metamorphosis and amgiectasis) and thyroid effects (cysts). Developmental
effects have also been observed. An uncertainty factor of 300 is used to accobunt for
interspecies and intraspecies variability and for the lack of a generational study to observe
reproductive effects: Organocklorine pesticides are neurotoxicants for which acute signs of
toxicity include parathesia, ataxia and dizziness; and chronic signs of toxicity include:
anorexia, mild anemia, tremors, seizures, muscular weakness, hyperbxcitability and nervous
tension. Confidence in the RfD is high to medium because of the lack of a generational
study. The.weight of evidence for carcinogenicity is classified as B2 based on rodent study
which demonstrated liver adenomas and carcinomas. The slope factor is 1.8E+0.

Parathion; CASRN 56-38-2
The oral REfD 6E-3, is based upon human exposure which observed adverse effects of the
central nervous system (decreased cholinesterase activity). Organophosphorus insecticides are
potent inactivators of acetylcholinesterase, the enzyme responsible for regulating the
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neurotransmitter acetylcholine. Toxic effects due to organophosphorus insecticides include:
stimulation of the parasympathetic and sympathetic autonomic nervous system, thereby
affecting the gastrointestinal, respiratory, cardiovascular and skeletal systems; and adverse
effects on the central nervous system, causing restlessness, ataxia, lethargy, loss of memory,
weakness, convulsions, cyanosis and coma. An uncertainty factor of 10 is used to account for
the sensitive sulpopulation. The weight of evidence for carcinogenicity is classified as C
based on increased adrenal cortical tumors in female and male rodents and positive trends for
thyroid follicular adenomas and pancreatic islet-cell carcinomas in male rats in one study.

Polychlorinated biphenyls (PCBs)
Aroclor 1242, Aroclor 1248, Aroclor 1254 and Aroclor 1260

PCBs are mixtures of chlorinated congeners, with the last two digits indicating the percentage
of chlorine in the compound (i.e., 42% for Aroclor 1242 and 54% for Aroclor 1254). PCBs
are persistent in the environment due to their extreme stability and are found as a mixture of
various chlorinated biphenyl compounds in the environment. PCBs are not acutely toxic and
have a high chronic exposure toxicity. The oral RfD for Aroclor 1248, 1254 and 1260 was
adopted from Aroclor 1016 (7E-5), which is based upon a primate reproductive bioassay
study which demonstrated reduced birth weights. Other studies have indicated potential
neurobehavioral deficits in primates, and adverse effects on the gastrointestinal,
hematological, musculoskeletal, hepatic, renal, immunological and reproductive systems in
humans and animals exposed to PCB mixtures. An uncertainty factor of 100 is used to
account for the sensitive subpopulation and interspecies variability. Confidence in the RfD is
medium because the Rfl) was based upon only one study. The oral RfD for Aroclor 1254
(2E-5), is based upon primate clinical and imnmunological studies which demonstrated ocular
exudate, inflamed and prominent eyelid Meibomian glands, distorted fingernail and toenail
growth and decreased antibody (IgG and IgM) responses. Similar changes have been
documented in humans for accidental oral ingestion of PCBs. An uncertainty factor of 300 is
used to account for sensitive individuals and for the extrapolation from rhesus monkeys to
humans. Confidence in the RfD is medium due to inconsistencies in effect levels for
reproductive toxicity.

PCBs have been classified as a B2 carcinogen based upon hepatocellular carcinomas in three
strains of rats and two strains of mice and inadequate yet suggestive evidence of excess risk of
liver cancer in humans by ingestion. The oral slope factor of 7.7E+O was adopted for each
Aroclor mixture in order to evaluate their carcinogenic potential.

Tributyltin; CASRN 56573-854
There is no RfD for tributyltin (TBT), or its breakdown product, dibutyltin. Large doses of
TBT have been shown to damage the reproductive and central nervous systems, bone structure
and gastrointestinal tract of mammals. Although one rodent study demonstrated pituitary
gland tumors after exposure to high levels of TET, the evidence was inconclusive and the
carcinogenic status has not been defined.

C.4. Radionuclides

Cesium 137; CASRN 10045-97-3
Plutonium 238; CASRN 13981-16-3
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Plutonium 239; CASRN 1511748-3
Plutonium 240; CARSN 14119-33-6

Ionizing radiation has been shown to be a carcinogen, a mutagen and a teratogen. EPA classifies all
radionuclides as Class A carcinogens. Radionuclides demonstrate the potential to cause cancer in
nearly all tissues and/or organs in both humans and animals, with the probability of cancer induction
increasing with increasing radiation dose. The slope factors for radionuclides were derived using
health effects data and dose and risk models based on each chemicals unique metabolic and
radioactive properties. Unlike other slope factors, slope factors for radionuclides are based on the
aiverage risk per unit intake and are not expressed as a function of body weight or time, and do not
require correction for gastrointestinal absorption. The oral slope factors take into account: the
amount of radionuclide transported into the bloodstream from the gastrointestinal tract following
ingestion; the ingrowth and decay of radioactive progeny produced within the body subsequent to
intake; the distribution and retention of each radionuclide in body tissues and organs; the radiation
dose delivered to body tissues and organs from the radionuclide; and the sex, age, and organ-specific
risk factors over the lifetime of exposure. Slope factors for radionuclides are currently listed in
HEAST.

C.5 Dioxin/Furans

Dioxin is a general term referring to 2,3,7,8- tetrachlorodibenzo-p-dioxin (TCDD) and its related
congeners. There are seventeen substituted tetra through octa chlorinated dibenzo-p-dioxins and
dibenzofurans. The toxicity of dioxin varies with the position and number of chlorines attached to the
aromatic rings. Generally, the toxicity increases with increased substitution. Those dioxins with
halogens at the 2, 3 and 7 positions are particularly toxic with 2,3,7,8-TCDD considered to be the
most toxic of all the dioxin congeners. The liver appears to be the target organ for acute exposure.
Acute exposure effects include: hepatotoxicity, weight loss, psychological alterations, suppression of
the immune system and death. Chronic exposure effects include: teratogenicity, fetotoxicity,
reproductive dysfunction, carcinogenicity and immunotoxicity. Dioxin has a high cancer potency
rating; target organs for carcinogenic tumors in animals include: the liver, thyroid, lung, skin and soft
tissue. The EPA has classified 2,3,7,8-TCDD as a class B2 carcinogen with a slope factor of
1.5E+5, based on hepatocellular carcinomas observed in rodents. Currently, the slope factor is being
re-evaluated due to a better understanding of the mechanisms of dioxin toxicity and of the
carcinogenic and noncarcinogenic health effects on exposed populations. However, because the EPA
has not yet issued a revised slope factor-the slope factor currently listed on HEAST is used for this
evaluation.

Although the dose necessary to elicit a toxic response differs between congeners, the relative potency
of the different conipounds (in comparison to 2,3,7,8-TCDD) is generally consistent for each
endpoint. This general consistency has allowed the EPA to develop a toxicity equivalent factor
(TEF) approach to convert any of the seventeen congener into an equivalent concentration of 2,3,7,8-
TCDD. Although this approach is commonly used today in the evaluation of risk due to dioxin, it is
an "interim" method and does not replace the need congener specific data. TEF values are listed in
the actual report.
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APPENDIX D

RISK ESTIMATES

D-1 Non-Detected Chemicals Which Exceed a 1.OE-6 Excess Cancer Risk at the Detection Limit for
1991

D-2 Non-Detected Chemicals Which Do Not Exceed a 1.OE-6 Excess Cancer Risk (at 176 g/day,
70-year Exposure) for 1991

D-3 Non-Detected Chemicals Which Exceed a L1OE-6 Excess Cancer Risk at the Detection Limit for
1993

D4 Non-Detected Chemicals Which Do Not Exceed a L.OE-6. Excess Cancer Risk (at 176 g/day,
70-year Exposure) for 1993

D-5 Non-Detected Chemicals Which Exceed a 1. OE-6 Excess Cancer Risk at the Detection Limit for
1995

D-6 Non-Detected Chemicals Which Do Not Exceed a 1.OE-60 Excess Cancer Risk (at 176 g/day,
70-year Exposure) for 1995

D-7 Carcinogenic Risk Values for Detected Chemicals for a 30-year Exposure Duration - 1991 Data

D-8 Carcinogenic Risk Values for Detected Chemicals for a 70-year Exposure Duration - 1991 Data

D-9 Carcinogenic Risk Values for Detected Chemicals for a 30-year Exposure Duration - 1993 Data

D-10 Carcinogenic Risk Values for Detected Chemicals for a 70-year Exposure Duration - 1993 Data

D-1 1 Carcinogenic Risk Values for Detected Chemicals for a 30-year Exposure Duration - 1991/93
Data

D-12 Carcinogenic Risk Values for Detected Chemicals for a 70-year Exposure Duration - 1991193
Data

D-13 Carcinogenic Risk Values for Detected Chemicals for a 30-year Exposure Duration - 1995 Data
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TABLE D14. NON-DTCE) HMCLS WHICH EXCEED A 1LOEU EXCESS CANCER RISK AT THE DTCINLMTFR 1991(Page 1 of 2)

C(BARP CRAYFISH - PhLSASUCKR PEAMOUt -L SlIUXUIUN

6.5 g/day consumption rate, 30 & 70 year exposure

1,2,3,7,8-PeCDD
1,2,3,7,,9-IHCDF 1,2,3,7,8,9-HCDF

2,3,4,6,7;8-HxCDF

1,2,3,6,7,8-HxCDF

1,2,3,4,7,8-HxCDF

3,3'-Dichlorobcazidine 3,3-Dichlorobeazidine 3,3-Dichlorobenzidine 3,3'-Diehlorobeazidine 3,3-Dichlorobeazidine

Aldrin Aldrin

alpha-BHC alpba-DHC alpha-BEHC alphta-BEC

tAwclor 1016 Aroclor 1016 Aroclor 1016 Ataolar 1016 Aroclor 1016

Aroclor 1221 Aroclor 1221 Actlor 1221 Aroclor 1221 Aroclor 1221

Aroclor 1232 Aroclor 1232 Aroclor 1232 Aroclar 1232 Arwclor 1232

Aroclor 1242 Aroclor 1242 Aroclor 1242 Aroclor :242

Aroclor 1248 Aroclor 1248 Aroclor 1248 Aroclor 1248 Aroclor 1248

Aroclor 12S4 Arocor 1254

Aroclor 1260 Aroclor 1260

Arsenic Aca Arsenic AArseic

ernz(a]anthracewn Denzla3aathracene Bnz[ajanthracwne Benz[a]awttracene Benz[a]antlraceae

Benzaalpyrene Benzo[aJpyrerc Benzolalpyrene Benzo[a]pyrere Benzo[a]pyrena
Benzo[bjfluoranthene Benzo[bpfluaaanttene Beno[blfluorarkthene Renzo[bjfluorAdtheme Benzo[b]fluoranthene

B jzot fluorantene Bernzklucwrthene Benzok]tflbartatheae Henzo[zkjflorantthene BenzoLk~fluorantheae

tj Bis(2-ckalroelhylt)tlir Bis(2-cloroertayl)ether Bis(2-chtorochyl)ether Bis(2-cloroethyl)cther Bis(2-chloroezhyl)ether

Chlordane
tibenzLat]antbracena Dibenzaa,h]aothraccne Dibenzfa,b]anthracana Dibenzaahjanthracene Dibenazth]ahahtaceaa

|Dkofol Dicafol MtofGM Dicofol Medofal
eplachtor rHeptachlor -Hepiachlor Heptaclaor

-Heptachlor epoxide Heptaettr epoxide Heptachlor epoxide Heptachlor epoxide

Hcxachlorobenwmzr Hexachlorobenzene Hexacb'orobenzene Hexachlorobenzene

Hencbhoreobtadleve

ndenoa[,2,3-cd]pyrene Indeao[1,2,3-cdipyrerc Indeno[1,2,3-cdjpyrene Indeno[1,2,3-cdjpyrenae ndenoo1,2,3-cdjpyrece

-Mirex
N-Nitroso-di-o-propylamine N-Nitosoa-di-n-propylamine N-Nitroso-di-a-propylamine N-Nituoso-di-u-propyhaiane

p,p'-DDE
Pentachloraphenol Peatachlorophenol -tPenactoraophenol Peitachlarophenol Pentachloropbroal

foxaphene Toxaphene Toxaphene Toxaphane Toxaphene
54 ylaY carsunipion rare (ia adidona to list under 6 y 5 g/day, 30 & 70 year exposure

1,2,3,4,7,8-HxCDD

1 ,2,3,7,8,9-HxCDD

1,4-Dichlorobenze 1,4-Dilaorobeae 't4-Dichlorobenzene 1,4-Dkchdorobenzene

beta-BHC beta-BHC

Chlordane Chtordane Chlordana Chlordane

Chrysene

Hexachlorobutradiene Hexaehlorabutadiere Hexachlorobutadiene



TABLED-I. NON-DETECTED CHEMICALS WHICH EXCEED A 1.OE-6 EXCESS CANCER RISK AT THE DETECTION LIMIT FOR 1991(Page2 of 2)

CARP CRAYFISH LS SUCKER PEAMOUTH STURGEON

54 g/day consumption rate (in additiost to list under 6.5 glday), 30 & 70 year exposure

lexaclsloreefliae Hexaslortme lexclrodelinane Hexacrlloroctliane HexachloroeUmne

Lirdane Lindane

Mirex Milex Mitex

o,p'-DDT o,p'-DDT

ptp'-DDT

176 glday consirption rate (in addition to lists Under 6.5 2nd 54 g/day). 30 & 70 year exposure 1 8

1,2,3,6,7,8-HlxCDD

1.2,3,4.6,7,8-HpCDF

1.2,3,4.7,8,9-HpCDF
Chryseve Chryespe Chrysene Chrysene

Heplacltlor epotide

Hoxachlorobewzne
Hexachlorobutadiene

KNirwNltsenyramnt N-NiMrosodkjenylame N-Niltrosodiphenylamine N-Niirosodiphenylamine N-Nitrosadipisnylarnine

0o1p1-DDD
nop'-DDE

temicals in bold exceed threshold risk vallue for 70-year exposure, but not for 30-year exposure

_ - _n n n n -s _- - -- 



TABLE D-2. NON-DftflEC CHEMICALS WOUCH DO N tEXCEI) A IDE- EXCESS CANCE RISIK (ta 176 g/day, 70-year exposure) FOR 199] (Page 1of 2)

[CARt ~tKCRAYFISH LS SUCKSR FIPAMOUUIH SfURCUttN

Il2,4-Trietorobeuzeare I,2,4-Trichloroheanzne 1,2,4-Trtchlorobenzenr e1,2,4-Trichlorohenztenc

1,2-Drlcoroeazene 1,2-Diehloroboenzen 1,2-Dichlorobanzene 1,2-Dichlorohbezene 1,2-Dichlorobenzeae

I,3-Dichdlobenazene 1,3-Dichlorobenzene 1,3-Dichlorohenzene 1,3-Dichlosobotzene 1,3-Dichlorobenzene
,4,6-Trichlorophenol 24,6-Trichlorophenol 2,4,6-Trichnarophnnol 2,4,6-Trichldrophenol 2,4,6-Trichlorophenol
,4-Dichlorophenol 2,4-Dichlorophenol 2,4-Dichlorophenol 2,4-Dichloropheool 2,4-Dichlorophenol

,4-Dimethylpheaol 2.4-Dimnethylphenol 2,4-Dimethylphenol 2,4-Dimethylphenol 2,4-Dimtethyylphenol

,4-Diritrophenol 2,4-Dinitrophenol 2,4-Dinutrephenol 2,4-Dinitrophenol 2,4-Dinitrophenol
2,4-Dinitrotoluene 2,4-Din trotoluene 2,4-Diniueotoluene 2,4-Dinicrotoluten

,6-Diniuorotluene 24-Dittoluen 2,6-Dioitrotolueen 2-A-Dini2rotouluene 2,6-Dinitrotoluene
2-Chloronaphthalene 2-Chloronaphtbalene 2-Chloronaphthalene 2-Chloronphithalene 2-Chloronaphthalene

2-Chlorophenol 2-Chlorophenol 2-Chlorophnonl 2-Chlorophenol

2-Methyinaphthalene 2-Methylnaphthalene 2-Methyinaphthalene
-Methylphenol 2-Methylphenol 2-Methylphenol 2-Methylpheenol 2-Methylphenol

2-Nitrophenol 2-Nitrophenol 2-Nitrophenol 2-Nitrophenol 2-Nitrophenol

Bromophenyl phenyl ether 4-Bhomophenyl phenyl ether 4-Bromophenyl phenyf ether 4-Bromophetnyl phenyl ether 4-Bromophenyl phenyl ether

4-Chloro-3-methylphenol 4-Chloro-3-toethylphenol 4-Chloro-3-methylphenol 4-Chloro-3-mothylphenol
-Chlorophenylphenylether 4-Chlorophenylphenylether 4-Chlorophenylpheaylether 4-Chiorophenylphenylether 4-Chlorophenylphenylethsr

4-Methylphenol 4-Methylphenol 4-Methylphenol 4-Methylphenol 4-Methylphenol
4-Niuophenol 4-Nieophonol 4-Nitrophenol, 4-Nitrophenol

Acenaphthene Acenaphthene Acenaphthene Acenaphthene

renaphthylene Acenaphthylane Acenaphthylone Acenaphthylene Acenaphthylene
Anthiacene Anrhraaene Aathtaaene Anthraaene, Arahracene
Antintony Antimony Antimony Antimony Antimony

Badwo
enzo[ghOijperylene Benzo[gh,i]perylcne Benzojg,h,ijperylcnu flenzo[g.hjilpery ene Benzo[g,h.ilperylene

is(2-chloroethoxy)maetharve Bis(2-chloroethoxy)nethane Bis(2-rhboroothoxy)methane Bis(2-chloroethoxy)nnethae Bis(2-choroetltoxy)mernane
is(2-chloroisopwopyl)ptber Bis(2-chloroisopropyl)ether Bis(2-chloroisopropyl)ether Bis(2-chloroisopropyl)ether Bis(2-chloroisopropyl)seher

tyl henmyl pittalate Butyl benzyl phthaloae Butyl benzyl phthalate Butyl benzyl phthtdate

eshtlu Dacthal Dacthal Dacthal

delta-BNC delta-BHC delta-BfC delta-BHC delta-BHC
Di-n-burylphdhdate Di-a-butylphthalate

i-n-octylphthalate Di-n-octylphthalate Di-w-oclylphthalate Di-n-octylphthalate Di-n-octylphthalate
iethyl phthalaie Diethyl phlthalae Diethyl phthalate Diethyl phthalato Diethyl phthalate

imethyl phthalare Dimethyl phthdate Dimethyl phtbalau Dimethyl phthalate Dimethyl phthalate

Eadoulfim I Endosulft I

Endosolfan 11 Eodhsulfan 11 Endosulfan 11 Etdosulfan 11

adosulfan sulfate Endosulfan sulfate
Endrin Endim

Eadrin aldehyde Bodein aldehyde

Ploranthene Ploorostheane Fluorasthene Fluoranthene Fluomsnthene
Flolene Flunrene Fluorene Fluorene Fluouene
exachlroryclopentadiene Hexachlorocyclopentadiene Hexachlorocyclopentadiene Elexohlorocyclopentadiene Hexachlorocyclopentadiene

aophorone Itophoronet Isophorone Isophoroan
Malathion Malathion Malathion Malathion
Methoxychlor Methoxychlor



[ -~~~11 h02 NO- EE M HM MWW U XED .hbEC9 ACRkN at 16gidy, 7-year exposure) F 191(age 2af2
FXKP IUKAXNII LS SU~I:UK ~i~AOUll - IU G

rMethylp eon Methylpa on Methylparathion-
Naphthalens Naphthalene Nophthalene Naphthalene

Nitobenrzee Niuobenzette Nitrobenzene Nitrobenzene Nitrobenzene
OCDF

Patathion Parathion Parathion

Pl naltrene Pheanterene Phenanthrene Pienanthresse Phenandirene

Phenol Phenol Phenol Phenol

Pyrene Pyrene Pyrene Pyrene

Selenium Selenium Selenium Selenium Selenium

liver Silver Silver

J ._ . .



TABL D-. NN'OEEC~D CEMICLS HIC EXCEED A I OE-6 E:XCESS CANCER RISK AT TkHE DETECTiuO LIMIfFOR 1993 (Page l ot 2)--
CARP CRAYFISHb LS SUCKER

6.5 g/day consumption rate, 30 & 70 yer exposure
2,3,7,8-TCDD

2,3,4,7,8-PeCDF
1,2,3.4,7,8-HxCDF 1,2,3,4,7,8-HxCDF

1,2,3,7,8,9-HxCDD 1,2,3,7,8,9-HxCDD 1,2,3,7,8.9-HxCDD
1,2,3,7,8-PeCDD 1,2,3,7,8-PeCDD

2,3,4,6,7,8.HxCDF
l,2,3,7,&-PeCDF

,,2,3,7.8,9-HxCDF
1,2,3,6,7,8.HxCDF
1,2,3,6,7,8-HxCDD
1,-2,3,47,7w-HxCDD

1,4-Dichiorobenzene 1,4-Dichblrobenzene
2,4,5-Trichlorophenol 2,4,5-Trichlorophenol
3,3'Dichlorobenzidinc 3,3'Dichlorobenzidine 3.3'Dichlorobenzidine

Aldrin Aldrin A.'drin
I ph2SBC t1p.R-BEC 2lpb-BHC

Aracior 1221 Aroclor 1221 Arclor 1221
Aroclor 1232 Aroclor 1232 Aroclor 1232

Aroclor 1242/1016 Aroclor 1242/1016 Aroclor 1242/1016
Acmlor 1248 Aroclor 1248 Aroclor 1248

Arsenic MAroclor 1254

Benzo[a]pyrene Benzofalpyrene Beenzoa]pyrene
Els (2-choroaethyl)etzer Bis (2-chloroectyl)ether Bis (2-chloroethyl)ether

Ba (2-Bb ylhexyh pbthau
Dibenzoaa,hjanthracene Ditrnzoua,h]anthracene Dibenzo[a,h]anthracene

Dicafal Dicool Dicofol
Dieldrin Dietdrin .Dieldrin

gamzna-ClordneIHeptachlor Heptahor Hept=ctaor
Heptadalor epoxide Heptachaor epexide . Heptacblor epoxide
Hexachlorobenzene Hexacldorobenzene Hexachlorobenzene

Hexachlorobutadiene Hexaci orobutadiene
oIap-DDD
o,p'-DDE
o,p'-DDT

Pentachlorcphenoi F Pentachlorophenol Pentacblomphenol
Toxaphene Toxaphene Toxaphene

4 gIday consumption rae (in addition to list under 6.5 g/day). 30 & 70 year expasure
, 1,4- obenzene
2.4,S-Trichloropbnol

1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF

1,2.3,4,6.7,S8HpCDD
1,2,3,4,7,8,9-HpCDF 1.2,3,4,7,8,9-HpCDF

al pha-C hi ordane ,papha-Clordane alpha-Chorda
Benz[alantbracane Benz2amaethane Benzxac aretne

beta-BHC beta-BHC beta-BHC
Bis {t ethylhexyl~phalt

Catbazole CaHbzl Carbazole-
gammarCaor - gamma-Chlordane
lHexachloroetban HElahooeb Hexachloroetham

Hexchlorobutadiene

Indeno[1,2,3-cd~pyrene Indeno[1,2,3-cdlpyrene Indeno[I,2,3-cdipyrene

U~~~~~~~~~~~~~~~-



TABLE D-S. NON-DETECTED CHE~IVCALS WHICH EXCEED A IOE-6 EXCESS CANCER RISK AT THE DEIECTION LIMT FOR 1993 (page 2 of 2)

CARP CRAYFISH LS SUCKER l

54 g/day consumption rate (in addition to list under 6.5 gfday), 30 & 70 year exposure

Lindane Lindane Lindane

op'-DDE ap'l-DDZE

op'-DD'T op'-DDT

p,p'-DDT

176 g/day consumption rate (in addition to lists under 6.5 and 54 glday), 30 & 70 year exposure
1,2,3,4,6,7,S-HpCDF

1,2,3,4,7,8,9-UpCDF

Isophorone Isophorone

op-DDD o~p-DDD

pp'-DDD
hemicals in bold exceed threshold risk value for 70-year exposure, but not for 30-year exposure

D-6s



TALE 4. NONDEECEDCHMICALS WHICH DO NCYF EXCEED A 1-W XESCNE IK(at 176 g/day, 70-year exposure) FUR 1993 (Fage t ot 2)
jCARP !!!!!!!!!!!!!! CRAYFISH - SU

1,2,4-nclorobenzene 1,2,4-Trichlorobenzene 1 ,2,4-Trichiorobenzene
1,2-Dichlorobenzene - 1,2-Dichlorobenzene 1,2-Dichlorobenzene
1,3-Dichlorobenzene 1,3-Dichlorobenzene t,3-Dichlorobenzene

2,4,6-Trichlorophenol 24,6-Trichlorophenol 2,4,6-Trichloropbenol
2,4-Dichlorophenol 2,4-Dichlorophenol 2,4-Dichlorophenol
2,4-Dimnethylphenol 2,4-Dimethylphenol 2,4-Dimethylphenol
Z,4-Dinitrophenol 2.4-Dinitrophenol 2,4-Dinitrophenol
2,4-Dinitrotoluene 2.4-Dinitrotoluene 2,4-Dinitrotoluene
2,6-Dinitrotoluene 2.6-Dinitroioluene 2,6-Dinitrotoluene

2-Chloronaphthalene 2-Chloronaphtbalene 2-Chloronaphthalene
2-Chlorophenol 2-Chlorophenol 2-Chlorophenol

2-Methyinaphthalene
2-Methylphenol 2-Methylphenol 2-Methylphenol
2-Nitroaniline 2-Nitroaniline 2-Nitroaniline
2-Nitrophenol 2-Nitrophenol 2-Nitrophenol
3-Nitroanitine 3-Nitoaniline 3-Nitroaniline

4.6-Dinitro-2-methylphenol 4,6-Dinitro-2-methylphenot 4.6-Dinitro-2-methylphenol
4-Bromophenyl phenyl ether 4-Bromophenyl phenyl ether 4-Bromophernyl phenyl ether

4-Chloro-3-methylphenol 4-Chloro-3-methylphenol 4-Chloro-3-methytphenol
4-Chloroanilne 4-Chloroaniline 4-Chloroaiciline

4-Chlorophenylphenylether 4-Chlorophenylphenylether 4-Chlorophlnylphenylether
4-Methylphenot 4-Methyiphenol
4-Nitroaniline 4-Nitroaniline 4-Nitroaniline
4-Niophenol 4-Nhophenoi 4Nitrphenli
Ace nap hthenre Ace naphth ene

Acenaphthylene AcenaptWyeno Aceraphthylene
Americium 241 Americium 241 Americium 241

Anthracene Anthracene Andhacene
Antimony Anwimony

. Benzo(b,kjfluoranthene Bezo[`b.k]ftuoranthene Benzoibklfluoranthene
Benzof,hjipeaylene Benzofg,3h]perylene Benz*o,h,ijperylene

Benzoic acid Beozoic acid Benzoic acid
Beazyl Alcohol Benzyl Alcohol

Bis(2-chlIoroethoxy)methane Bis2-chloroethoxy)methan Bis(2-chloroethoxy)methane
Bis(2-chloroisopropyl)ether Bis(2-chloroisopropyl)edier Bis(2-chloroisopropyl)ether

Butyl benzyl phthalate Butyl benyl phthalate Bucyl benzyl phlhalate
Cesium 137 Cesium 137

Chsysenc Chrysene Chrysene
Cobalt 60 . Cobalt 60 Cobalt 60

delta-BHC delta-BHC delta-BHC
Di-n-burylph thalate

Di-n-oxtylphthbiat DI-n-octylphbll Di-n-octyiphthalate
Dibenzofiuran Dihenzofaran

Dibutyltin
Diethyl phthalate Diethyl phthalare Diethyl phthalate

Dimethyl phtbalate Dimethyl phthalate Dimethyl phthalale
Endosulfan } Erdosulfan I Endosullan I

Endosnlifan n Endosulfan U Endosulfan 11
Endosulfan sulfate Endosulfan sulfate Endosulfan sulfate

Eolrin Endrin Endrin
Endrin aldehyde Endrin aldehyde Endrin aldehyde
Endrn ketone Eadrin ketone Endrin ketne
Europium 152 Europium 152 Europium 152
Europium 154 Europium 154 Europium 154I . Europium 155 Europium 155 Europium 155
Fluorantewe Fluorahene Fluoranthene

Fluorene Fluorene

Hexachlocyclopet m Wexachlorocyclopeusadione -Hexachlorucycloentadiene

* ~~D-7



U
Metboxychlor Mathboxychlor MeffixychlorC

Methyly parathion Mfothyl p~arathion Methyl par~atho

Monobutyltin Monobutyltin monobulyuin

Naphthalene

Nitrobenzene Nimobenzene Nitrobenzene
OCDF OCDF

Phenanthrene Phenanthrene
Phenol Phenol

Plutonium 238 Plutonium 238
Plutonium 2391240

PyreA e Pyrene Pyrene

Tribuyldn

D)-8



TABLE D-S. NON-DETEC7ED CHEMICALS WHICH EXCEED A IOE-6 EXCESS CANCER RlSe AT THE DETECTION UMIT FOR 1995

CARP CHINOOIK COHO LS SUCKER STEElLHEAD SMtRGEON
6.5 g/day consiuwptono rate, 30 & 10 year exposure

,3,7,8-TCDD 2.3,7,8-TCDD 2,3,7,8-TCDD 2,3,7,8-TCDD
1,2,3,7,8-PeCDD 1,2,3,7,8-PeCDD 1.2,3,7,8-PcCOD 1,2,3,7,8-PeCDD 1.2,3,7,1-PeCDD
.3,4,7.S-PcCDF 2,3.,4.7,8-PeCDF 2,3,4,7,8-PeCDF

1,2,3,4,7,8-HxCDF 1,2,3,4,7,8-HxCDF 1,2,3,4,7,S-HxCDF
1,2,3,6,7,8-HxCDF 1,2,3,6,7,8-HxCDF
l.2.j,7,8,9-HxCDF

1,2,3,7,8,9tHxCDD
Aroetor 1016 Aroelor 1016 Arorlor 1016 Aroelor 1016 Ararlor 1016
Arodor 1221 Arodlor 1221 Arodor 122 Aroclor 1221 Arodlor 1221
Arocdor 1232 Aroclor 1232 Aroclor 1232 Arorcl 1232 Arodor 1232
Arodor 242 Aroclor I22 Aroder 122Mnor 1242 Aro lor 1242
Arelor 1241 Arodor 1248 Arclor 1248
Arodor 1254 Aroror 1254 Aroclor 1254 Aroclor 1254 Arorlor 1254

N-nitroo-di-n-propylamnion N-nitreso-di-n-propytnnine N-nitroso-di-n-propymianoie N.niuooodit-n-propylawimn N-nitroso-i-n-propylarnina N-niroso-di-n-propylanuion

Teoxphene Taxaphene Toxntphtne

54 gtday consumption rate (tn addition to Hta under 6.5 gftdy), 30 & 70 year exposure
1,2,3,7,8,9.HxCDD 1,2,3,7,4,9-HxCDD I,2,3,7,8,9-HxCDD 1,2,3,7,8.9-:ixCDD

2,3,4,6,7,8-HxCDF 2,3,4,6,7,8.HxCDF
1,2,3A7,84HxCDF 1,2,3,4,7,8-HxCDF

1,2,3,6,7,8-HxCDD 1,2,3,6,7.,8-.CDD
1,2,3.6,7,S-HxCDF

1,.2,3,4,7,S-HxCDD
1,2,3,7,8,9-HxCDF

W Die~~~~~~ldeitri Dimidri. Dieddoi.
Z Txtopisonc Toxaphena Toxaphenc

bls(2-Ethylbenyl)pbthbalde

taolor 1016

kocor 1221

kodor 1232

bklor 1242

Arodlr 1254

176 g/day consumption rolte (in addiion to lists under 6.5 and 54 glday), 30 & 70 year exposere

Dleldrln Diddrtn
Aldrl Aldoio ildrin

1,4-Ditnblorobenazene 1,4-fichorobenoene
bis (2-ethythcxyl) phlhalate bs2-Etlbeeyl)plstltnate bis(2-Eftyltcxyl~phahalaer

1,2,3,4,7,8,9-HpCDF 1,2,3.4,7,8.9-HpCDF 1,2,3,4,7,8,9-HpCDF 1,2,3,4,7,8,9-HpCDF
2,3,4,6.7,8-HxCDF
2,3,4,7,8-PeCDF

1,2,3,4,6,7,8-HpCDF
1.2,3,627,8-HxCDF
1,2,3,417,8.HxCIDP
12,3,7.8-PeCDF
12.3,4,7,8-NxCDD
1.2.3,6,7,3-HxCDD
1,t2,37,89-HxCDD

1.2.3,7,S-PcCDD
-Notz: Chemiircals In bold eaceed ftIeshold risk vonon for 70-year exposurr, but rot for 30-year roposoro



TABLE D-6. NON-DETECTED CHEMCALS W}CH DO NOT EXCEED A I.0ef EXCESS CANCER RISK (at 176 gday, 70 year exosure) FOR 1995

CARP CHINOOK COHO IS SUICKER STEELHBEAD STURGEON

1,2,3,4,6,7,8-HpCDF 1,2,3,4,6,7,8-NpCDF
4,i,-Tricllotob=o.eae 1,2,4-Trichlorobenzene 1,2,4-Trichlorobenzete 1,24-Trichlorobenzeae 1,24-Trichlorobeazene l,2,4-Trichtorcheaaner

1,2,3,4,7,S,9-HpCDF 1,2,3,4,7,S,9-HpCDF
,4-Dinthrotoluene 2,4-Dinitrotoluene 2,4-Dinitrotoluene 2,4-Diritrotoluene 2,4-Dinitrotoluene 2,4-Dinitroteluena

I,4-Dichloroberzene I ,4-Dichlorobenzena I,4-Dichlorobenzene 1,4-Dichlorobeuzeae
-Chtarophenol 2-Chloropltruol 2-Chlorophenol 2-Chlorophenal 2-Chlcrophenol 2-Chlorophenol
-Methylphenol 4-Methylphenol 4-Methylphenol

4-Nitrophenel 4-Nilrophencl
Acenaphthene Acenaphthene Acenaplahene Aceeaphthene Acereephtheno Acenaphthene
Aldrin Aldrin

alpha-BHC alpha-BHC alpha-BHE
Ipha-Chlordane alpha-Chlordanc alpha-Chlordane alpha-Chlordane alpha-Chlotdaae 21pha-Chlordane

Antaimoy Antimany Anthnony Antimony Antirmony
bera-BHC beta-BHC beta-BEC htea-BHC beta-BHC bela-BHC

is(2-Ethylhexyl)phthalate
Barium

Cadmium Cadmium Cadmiaum Cadmium
Chrysene Cbeyaaae Chrysene Chrysene Chrysene Chryseae
dela-IBHC delta-BHC delta-BHC dela-BEC delta-BHC delta-BHC

ieldrin
Eadosalfurnl Endutslfan I EndosulfaunI Endesulfan I Endosalfa, I Endosalfan I
Endosolfan II Eadasalfan r Badnaulfan II Eadnsolfan Il Eadnauifar IS Endoaalfu 11
C Endosulfan Sulfate Endosulftan Sulfate Endosulfan Sulfate Eacdosulfan Sulfate Endosulfan Sulfate Endosulfan Sulfate
Eadah Endrin Eadrin Endrin '
EndrIn Aldehyde Ettdrin Aldehyde Endrin Aldehyde Endria Aldehyde Endrin Altdehyde Endrin Aldehyde
Endorin Ketoe Eadrin Kerone Endrin Ketone Erdrin Ketone Endrei Ketane

gammaa-BHC gamma-BEC gamrnma-BHC gamma-13HC
gamama-Chlordane gamma-Chlordano gamtma-Chlordane garuna-Chlordane ganima-Chlordane gamma-Chlordane
Heprachler Heptachler Heptachlar Ileptacbtor Heptachlor Hepiachlor
Heptachlor epoxile HeptaclAor epoXido Heptiacdor epoxide Heptachlor epoxide Reprachlor epoxide Heptachier epaxide

Hexachlorobeazena Hexachlarobenzet e
Hexachlorabutadiceac Hexachlroburtadiente Hexachlorobutardiene

ophorone Isopheene Isphorone Isophorone Isaphorone lsophorone
Lead Leand Lead
Melhoxychlor Methoxychlor Methoxychlor Methoxychlor Metihtxyehlnr Medhoxychlor
Methyl parathion Methyl parathion Methyl parathion Methyl parathion Methyl parathion Methyl parathion
Mirex Minex Mirx Mirex Mirex

OCDD
OCDF OCDF
,p'-DDT

Phenol Phenol Phenol
Pyrane Pyrente Pyrent Pyrene Pyrene Pyrene
Silver Silver Silver Silver



TABLE D-7. CARCINOGENIC RISK VALUES FOR DETECTED CHEMICALS FOR A 30-YEAR EXPOSURE DUJRATION-1991 DATA (Page I of3 |
Chemical Ingestion Rate |Commonl Carp Crayfish Largescale Sucker Peamouth White Sturgeon 

1,2,3,4,6,7,8-HpCDD 6.5 g/day 3.29E-07 8.40E-08 .1.37E-07 6.62E-08 2.69E-08

546g/day _-,t-17,0 ........................... ,C7.27E-07

1,2,3,4,6,7,8-HpCDF 6.5 g/day 3.33E-08 1.46E408 4.00E408 1.64E-08
54 g/day 2.77E407 1.21E-07 3.32E-07 1.36E-07
176 g/day | 9,02E-07 3.95E-07 `3.1; f iH86i~ 9...... -$, 4.44E-07

1,2,3,4,7,8,9-HpCDF 6.5 g/day 7.16E-09 5.51E 09 8.68E-09 5.97E-09
54 g/day 5.94E-OS 4.58E-08 . 7.21E-08 4.96E-08
176 g/day 1.94E-07 1.49E407 2.35E-07 1.62E-07

1,2,3,4,7,8-HxCDD 6.5 g/day 4.48E-0i 6.92E408 1.38E-07 1.66E 07
54 g/day 5.5E0

1,2,3,4.7,8-HxCDF 6.5 glday 1.97E407 9.92E-08 1.25E-07 1.32E 07

. = ~~~~~~~~~174 gg/daay
1,2,3,6,7,8-HxCDD 6.5 g/day g'g 14E0 .6-734E0

176 g/day 
1,2,3,6,7,8-HxCDF 6.5 g/day t.63B-07 9.11E408 1.20E-07 * 9.16E 08

54 g/day 7.7E0 9.95E-07 7.61E-07

176 g/day Ot ,EACV* ',1446
1,2,3,7,8,9-HxCDD 6.5 g/day. 1,47E407 1.08E-07 2.15B-07 1.09E-Oi

. ~~~~~~~54 g/day ,90E0

. 54 g/day . 5.09E47 7.95E~~ ~ ~ ~~-07 9.15E-07
176 g/day ; X$#

1,2,3,7,89-PeCDP 6.5 g/day 1.27E07 8.50E871E8L6E-07 1.10E-07

176g/day 5.09E-07 > , 5E07 9.15E-07

1,4-Dichloroenzen 6.5 g/day 2,24E-07WNA
54 g/day I

12,3,6,7,8-HxCDF 6.5 g/day 1.27 X .3E-07 8.20-8 .8E478 2.33E-07 .I,0

2,3,4,7;8-PeCDF , ,



TABLE D-7. CARCINOGENIC RISK VALUES FOR DETECTED CHEMICALS FOR A 30-YEAR EXPOSURE DURATION-1991 DATA (Page 2 of 3)
Chemical Ingestion Rate W Common Carp Crayfish Largescale Sucker Peamouth White Sturgeon

2,3,7,8-TCDD 6.5 gfday . Z 
54 g/day .2-5 2E-541-5I3-Q

___________________________ 176 glday . 45 0 19 - i, E-04 . 1 E 0 
2,3,7,8-TCDF- 615 g/day :4 5 -0

54 glday I4p $0 ~ -517HO
176 g/day 40-4 '1Q-f .4411-0

Aldrin 6.5 g/day , Ir r a. ;
54 g/day OW^i, t 9" 1 _ 3 0
176 g/day ' 4,4W.0 3-4jW0S z .71.11-04

alpha-BHC 6.5 glday 5.83E-07
54 g/day
176 g/day

Aroclor 1242 6.5 g/day
54 g/day 9t011-.i 

_ 176 g/day
Aroclor 1254 6.5 g/day , 73 -0'

54 giday A~~9 J~0 .210
_________ ________ ________ 176 g/day x 75 - 41 0 E S5. 1 - 4

Aroclor 1260 6.5 g/day :.P3i- 6
54 g/day ; ' 4 6 -.i

- ______________________ 176 g/day _ ; .. 1e11-0.'
o-arsenic 6.5 g/day 2.0

54 g/day
_______ __ 176 g/day _-______-_i_'_,'_i3;62______ii____i_-___ -_______ __

beta-BHC ~~~~~~~~6.5 g/day 1.2913-07 1.34E-07
54 g/day 1~46 ~ 4E0 4EQ

____________ ____________ 176 g/day 4 E 0 , ~ 1 ~ 7 I D
Bis(2-ethylhexyl)phthalate 6.5 g/day 3.82E-07 1.91E-07 1.87E-07 1.70E-07 1.93E-07

_________________________~ ~~ 17 gla . S .{281. 1,, . .. 5.,7-I . E-0, . 5, .2 . 454 g/day ,, . S -' .: "

176 gfday . ,614r . .8E5 . 40481S

Ieptachlor 6.5 g/day 2.86E47
54 g/day
176 g/day J -

Isophorone 6.5 g/day 4.71E-09
54 g/day 3.92E-08
176 g/day 1.28E-07

Lindane 6,5 g/day 8.54E-08 1.0911-07 6.30E-07
54 g/day 7.10E-07 . 9.07E-07 l ,23i--
176 g/day .i, 2 1 -06 .*.
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TABLE D-7. CARCINOGENIC RISK VALUES FOR DETECTED CHEMICALS FOR A 30-YEAR EXPOSURE DURATION-1991 DATA (Page 3 of 3)

Chemical Ingestion Rate . Conumon Carp Crayfish Largescale Sucker Peamouth White Sturgeon
Mirox 6.5 g/day 1.59E-07

54 g/day 
176 g/lday 4

N-Nitroso-di-n-propylamine 6.5 g/day

_____________________ 176 g~day
o.p'-DDD 6.5 g/day 2.57E-08 8.73E-08 1.2113-07 2.02E-08

54 g/day 2.14E-07 7.2513-07 5-47E1.68E-07
____________________________ 176 g/day 6.9713-07 . 3, 7 - 5.47E-07

o,p'-DDE 6.5 g/day 7.06E-08 1.41E-07 1.641E-07 2.90E-01
54 g/day 5.87E3-07 ip'e4f"-mSt'-2t'Stp36j'( , 2.41E-07
176 g/day 2t911W E 4 :4 . _ 7.85E-07

o,p'-DDT 6.5 g/day 3.23E-08 2.05E-08 4.12E-08
54 g/day 2.6813-07 1.71E-07 3.42E-07
176 g/day 8.74E-07 5.56E-07 '12E1i .

OCDD 6.5 g/day 8.39E-08 6.60E-08 4.76E-08 3.96E-08 8.661E-09
54 g/day 6.9713-07 5.48E-07 3.96E-07 3.29E-07 7.20E-08
176g/day Z........; _K Ei' ..9E<-56 0 6 2.35E-07

OCDF 6.5 g/day 5.21E-09 2.36E-09 1.04E-08 4.30E-09
54 g/day 4.33E-08 1.96E-08 8.65E-08 3.57E-08
176 g/day 1.41E-07 6.39E-08 2.8213-07 1.16E-07

p,p'-DDD 6.5 g/day 6.501E-08 2.49E-08 1.50E-07 2.1413-07 3.21E-08

54 giday 5.4013-07 2,0713-07 . i3-04 - 2.6613-07
i76 g/day N4 .H i 6.75E-07 - 8.68E-07

p,p'-DDE 6.5 g/day 4.85E-07 1.04E-07 I;-E-96 2.58E-07
54 g/day 8.67-07

____________________________ 176 glday f i 4 I 1 ~ 0 * < T - 9 H P
p,p'-DDT 6.5 g/day 5.231E-08 2.091E-08 8.5213-08 6.1713-08

54 g/day 4.35E-07 1.741E-07 7.08E-07 5.12E-07
176 g/day v . 5.6613-07. -- 2: L',,5&



TAi3LE D-8. CARCINOGENIC RISK VALUES FOR DETECTED CHEMICALS FOR A 70-YEAR EXPOSURE DURATION-1991 DATA (Page I of 3)

Chemical Lingestion Rate |Commoon Carp Crayfish Largescale Sucker Peamouth White stuirpeon |

ll,2,3,4,6,7,8-HpCDD 6.5 g/day 8.00E-07 2.0SE407 3.34E-07 , -1.61E-07 6.S4E-OS 

_~~~~~~~7 Sg/dy 43. m g 0,~,m^174,|

1,2,3,4,6,7,8-HpCDF 6.5 g/day 8.11 E-08 3.5SE-08 9.73E-OS 3.99E-08
54 g/day 6.73E-07 2.9SE-07 S.0E-07 3.31E-07
176 g/day 3;i9E9 1 9.62E-07 Fsty~_9 iF 91.108g

1,2,3,47,8,9-HpCD)F 6.5 g/day 1.74E-08 1.34E-OS 2.11IE-08 1.4SE-08
54 g/day 1.4SE-07 1.11E-07 1.76E-07 l.21E-07
176 g/day 4.71E-07 3.63E407 S.72E-07 3.93E407

1,2,3,4,7,S-HxCDD 6.5 g/day 5 - Y l -o 1.68E407 3.35E-07 4.04E-01

176 g/day < ' - ; f 2 t. ; 
1,2,3,4,7,8-HxCDF 6.5 g/day 4.79E407 2.41E-07 3.05E-07 3.22E-07

74 gg/ddayyX-- 

, . .,, S~~~~~~17 g/day 

L-2,3,6,7,8-HxCDF 6.5 g/day 3.6-03.60H-07 2.91B-07 2.23E-07
,,,, . S~~~~~~~~4 g/day . fi i g Z' 

l '''' I 1746gg//da~~16 g~ay 
L 2,3,67,89-HxCDF 6.5 g/day 1.49E4-7 2.33E407 2.68E-07 22E0

.~~~~~~~~~~5 g.176gday | 4
f 2 3,7,8-PeCDD ~~~176 g/day _

l,2,3,7,8,-PeCDF 6.5 g/day 3.0E0 2.07E-07 1.7SE-~07 3.S6E-072.8 i
S4 g/day b 

I1,2,3,,8,9hxCDbntFl 6.5 g/day 5.45E-07 23E0726E7
54 g/day B -, X+,,+5,3 ! -fc

_ ~~~~~~176 g/day .- Si .,' __

1,2,3,467,8-HxCDF 6.5 g/day .,,l, -.-

1,3 ,4,7,8-PeCDF~~~~~5 g 1d i, ; 9

!,,3,7,8-TeCDD 654 g/day 3.9-7 20E0 ,5E0 .6-726E0



TABLE D-8. CARCINOGENIC RISK VALUES FOR DETECTED CHBMICALS FOR A70-YEAR EXPOSURE DURATION-191 AA Pge2of3
Chemical Ingestionkate Commonearp Crayfish Largescale Sucker ieamouth White Stu-rgeon

2,3,7,8-TCDF 165 g/day @.\~.

Ndrtn ~~~~~~~~1676 eg//sdayy XA

Alpha-BH 6.5 g/day-- t;d g>
54 g/day W 5 .: 

AroloralZ4Z 6.5 g/day ;,>75 ~- ~ 

Aroclor 12~~~~~54 g/da "A Wi RT

Aroclor 1242 6.5745gggldayY

. Arsensc ~~~~~~~176 gg/ay *

bea-BHCo15 6.5 g/day 31E7354 ~6SFNn@
54 g/dayle g= +

_ ~~~~~~~~~~176 /~day i *1-; ,;

Heptchlor 26 6.5 g/day6.E4

176 giday

Irsoporne 6.5 g/oay 154
. ~~~~~~~~54 g/day.9534

17fi g/day3.14
betda-BH-C 6.5 g/day 2.08E470 32566E47 ;;153 6 

54 g/day _I

176 g/day .04;'14iW51 

N-itrso2-di-n-elpropylamiie 6.5 g/day 9i,,.:.9E-07 ? 461-0 -. 630 -- 3-0 -6E
54 g/day v ;4,' 

a - ~~~176 g/day :64E3-_,_ 



TABLE D-8. CARCINOGENIC RISK VALUES FOR DETECTED CHEMICALS FOR A 70-YEAR EXPOSURE DURATION-1991 DATA (Page 3 of 3)

Chemical Ingestion Rate Cornnon Carp __ Crayfish Largescale Sucker Peamouth White Sturgeon
o,p'-DDD 6.5 g/day 6.26E-08 2.12E-07 2.94E407 4.92E-08

54 g/day 5.20E-07 . L76B-06 4.08E-07
176 glday _.i7,idP fRs ;-~<e .0-- LS6, 

o,p'-DDE 6.5 g/day 1.72E-07 3.44E-07 3.99E-07 7.06E-08
54 glday 4$3Eiw ss-07
176 g/day ,4g,,,, -. , 9 1.QS, , , , -"-' 5.86E -

op'-DDT 6.5 g/day 7.86E-08 5.00E-08 1.00E-07
54 g/day 6.53E-07 4.15E-07 8.33E-07
176 glday ;'. ' .,2i 2' *

OCDD 6.5 g/day 2.04E-07 1.61E-07 1.16E-07 9.63E-08 2.11IE-08
54 g/day - 1.3' -O6 9.63E-07 8.00E-07 1.75E-07
176 g/day S11.9, . b14E46 :; ,..Z6iw6.- 5.71E-07

OCDF 6.5 gtday 1.27E-08 5.75E-09 2.53E-08 1.05E-08
54 g/day 1.05E-07 4.77E-08 2.10E-07 8.70E-08
176 g/day 3.44E-07 1.56E-07 6.86E-07 2.83E-07

p,p'-DDD 6.5 glday 1.58E-07 6.07E-08 3.65E-07 5.20E-07 7.80E-08
54 g/day 1.1~~ 5.04-E-07 3.3-6431-6 6.48E-07
176 g/day ' ' i,04<>, , 4), ,,1I11-,,

p,p'-DDE 6.5 g/day 2.54E-07 4,<1-0 6.27E-07
54 g/day 2U4'432.S 5110
176giday .l, ,y - ,S811) r1

p,p'-DDT 6.5 glday 1.27E-07 5.0oE-08 2.07E-07 1,fOE-07
54 g/day I -. O 4.2311-07 21-O 1. '.' 0 '

- m m - m m m -~~~~16 M LMA m~m- -



TABLE D-9. CARCINOGENIC RISK VALUES FOR DETECTED CHEMICALS
FOR A 30-YEAR EXPOSURE DURATION-1993 DATA (Page 1 of 2)

__ _ Chemicals Ingestion Rate Common Carp Crayfish Largescale Sucker
1,2,3,4,6,7,8-HpCDD 6.5 glday 1.43E-07 5.83E-08

54 giday 'A19 g4 04E7

. 176 g/day 5 .4
1,2,3,4,6,7,8-HpCDF 6.5 giday 4.90E 408 5.24E-08

54 glday 4.0713-07 4.35E-7
176 glday F .tW2E

1,2,3,4,7,8-HxCDD 6.5 glday 3.15E-07 1.97E-07

54 glday

1,2,3,6,7,8-HxCDD 6.5 g/day 4.01B-07 1.95E-07
54 g/day I ~~~~~~~~~~~~~~~176 g/day '~1.8~S5 2E0

1,2,3,6,7,8-HxCDF 6.5 g/day 3.18E-07
- 54 g/day

176 gy82dayE1&
1,2,3,7,8,9-HxCDF 6;S gl/day % _ .

54 g/day
_______ ______ _______ ______ 176 g da~y ' 3 2 9 $ p

1,2,3,7,8-PeCDD 6.5 g/day iA87& .

54 glday

1746gg/dday 1

1,2,3,7,8-PeCDF 6.5 g/day 8.87E-07 6.34E-07

| .__________________________ _ 1 7654 g /day *i 1- 4.876-07~~~~~~~~~~76g/a
:z2:67,-HCF 6.5 g/dayi0687E0 51.7E-07

,3 ,7, 8-TCDD . 6.*g54 g/day .,2706½
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 176 g fday -l1 $*i NuS E 4 5

,3,7,8-TCDF 6.5 g/day 5.4158E-

54 glday 1!E~$2 n83B

Aroclor 1254 . .___________ 176 g/day X _
Aroclor 124 6.54 glday

17G glday
Bs2378-TCDFlelpdalt 6.5 g/day 1.01E-07 7

54 g/day

_ _ _ _ __ _ 176 g/day ap 4
eosuor 1260 6.5 g/day {>t81230 54

54 g/day P96-0Y 

176 g/day _ 8.%I E47

ArCDD 126 6.5 glday .6-81SE 37-0 

54 g/day 7.71r L5 :4oEt 1
176 glday _ z.I6-& 4

Irsni 6.5 g/day 1.01E-0754 g/day 8.40E-07
176 g/day 1.08E 07 

176 gD-17

Cesium 137 6.5 glday 3.05E-08
54 g/day 2.53E-07
176 g/day 8.2511-07

OCDD 6.5 g/day 3.26E-08 1.536-08 3.87E-08
54 glday 2.71E-07 1.27E-07 3.22E-07
1.76 g/a~y 8.836-07 4.15E-07 ~•'

QCDF 6.5 g/day 3.97E-09
54 g/day 3.30E-08

176 g/a~y LOS8E-073 ~~~~~~~~~~~~~D417



TABLE D-9. CARCINOGENIC RISK VALUES FOR DETECTED CHEMICALS
._FOR A 30-YEAR EXPOSURE DURATION-1993 DATA (Page 2 of 2)

p,p'-DDD 6.5 glday 1.88E-07 2.27E-07

54 gfday 8 '§ tX._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 176 g fday 6OS W 8 O. 
,p'-DDE 6.5 g/day 83OB.681.E-07 4

54 glday &%B062 I 7.21E-.07 b-'-
176 g/day2 ' a;ss5o C I

Ppi-DDT 6.5 glday 4.93E-O8 1.81E-07
54 glday 4.1 IE-07

176 g/day L r . . - t

Plutonium 238 6.5 glday 9.12E-08
54 gda~y 7.58E-07

_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 176 g /d ay _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _

Plutonium 2391240 6.5 g/day 3.24E-08 2.90E-09
54 g/day 2.69E-07 2.41E-08

______________________________ 176 g/day 8.77E-07 7.8SE-08

D:-18



TABLE D-10. CARCINOGENIC RISK VALUES FOR DETECTED CHEMICALS
FOR A 70-YEAR EXPOSURE DURATION-1993 DATA (Page 1 of 2)

Chemicals Ingestion Rate | Common Carp Crayfish Largescale Sucker

1,2,3,4,6,7,8-HpCDD 6.5 g/day 3.48E-07 1.42E-07
54 g/day <2.SBO .-xt
176 g/day > 4 : 3

1,2,3,4,6,7,8-HpCDF 6.5 g/day 1.19E-07 1.283-07
S4 g/day . .1E-7\'........ ''+.

176 giday reP<l Mtg 9 @$ 3 .
1,2,3,4,7,8-HxCDD 6.5 gtday 7.66E-07 4.79E-07

I~~ ~ . . . . ._ . _ _ _ _ _ _ _ _ _ _ _ _ _ _

1,2,3,6,7,8-H~xCDD 6.5 glday 9.75E-07 4.74ER-07
54 g/day dt_________________________ 176 g/day 4?.44 A' .l 2B1~~~~~~~~~~~~~~~~~~~~~~~~~~..... .. .....

1,2,3,6,7,8-HxCDF 6.5 g/day 7.75E-07

156 glday

1,2,3,7,8,9-HxCDF 6.5 gfday 7.757t 7
54 g/day 6;44t

.________________ _ 176 g/day _

1,2,3,7,8-HxCDF 6.5 g/day
54 g/day .

._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ > 176 g /day >0
1,2,3,7,8-PeCDF 6.5 g/day

Iroclor 1254 - 54 gfday

Aroclor 1260 ~~~~~176 glday_

,3,n7,-PeCDF - 6.5 glday 

S4 g/day
4176 glday

,3,17,8-CDD 6.5 glday 7.41E-0
54 gday 6.16E-07I - 176 glday S'C.n., E0. ¾ 

2,34,7,8-TeCDF 6.5 glday $20#~AZ96 
- ~~~~~~~~~~~54 gfday ,M $34 
* ~~~~~~~~~~ ~~~~176 glday 

O Aro-lar125 6.5 glday 4.36IE8 4 9.63OV08
54 g/day :4t.wE
176 g/day I TClorD1260 6.5 glday D
176 glday :+ L2<U{)O& 

seniclr15 6.5 g/day3.E-759-7

54 g/day ~ &R4it4t½ 4 f65~

176 g ld ay _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _3 is(~rolo 260hlhxl hhaae6.5 gfday 24E0
5.4 glday ~~~.4t~ 
176 gfday A66&6-

Cresium13 6.5 gfday 3.51-0l59E-07
54 glday 6.16E-076

1 ~~~~~~~~~~~~~~176 glday

OCDD -6.5 glday 7.94E-08 3.73E2-08 9.43E3-08
54 glday 6.60E-07 3.1OB-07 7.83E-071 ~~~~~~~~~~~~~~176 gi'day -M L <4T Ofs 25 6¾

D-19



TABLE D-10. CARCINOGENIC RISK VALUES FOR DETECTED CHEMICALS
FOR A 70-YEAR EXPOSURE DURATION-1993 DATA (Page 2 of 2) J

OCDF 6.5 g/day 9.66E-09
54 glday 8.03E-08
176 g/day 2.62E-07

p,p'-DDD 6.5 glday 4.57E-07 5.54E-07
S4 g/day -agoS.

176 g/day ;r4R- L50 U
pP'-DDE 6.5 g/day 2.57 0 2.11E-7 I IE.07-9

54 g/day A4 tis7> , K i54R-0$-
._ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ 176 g/day : ;5.7; R-0^ 

p,p'-DDT 6.5 g/day 1.20E-07 4.41E7
54 g/day 9.97E-07 .67E.... --

176 g/day
Plutonium 238 6.5 g/day 2.22E07

54 g/day .r .- 4Er y 

176 g/day
Plutonium 239/240 6.5 g/day 7.E-08 7705E-09

54 g/day 6.54E-07 5.86E-08
_176 glday . :; 1.91E-07

D-20



TABLE D-11. CARCINOGENIC RISK VALUES FOR DETECTED CHEMICALS
FOR A 30-YEAR EXPOSURE DURATION-1991/93 DATA (Page I of 2)

Cheniical Ingestion Rate Carp Crayfish LS Sucker
1,2,3,4,6,7,8-HpCDD 6.5 g/day 2.76E-07 4.84E-08 2.76E-07

S4 glday *tfi"h, i 2E07;.iT$-;
176 glday 

1,2,3,4,6,7,8-HpCDF 6.5 glday 2.58E-08 3.37E-OB 4.71E-08
C4 glday 2.15O-07 2.SOE-07 3.91E-07

| _ _ ~~~~~~~ ~~176 g/day 7.00E3-07 9.13E-07 - m
1,2,3,4,7,8,9-HpCDF 6.5 g/day 7.97E-09 2.32E-08 1.31E-08

54 g/day 6.62£-08 1.93E-07 1.09E-07
176 glday 2.16E-07 6.29E-07 3.55E-07

1 ,2,3,47,8-HxCDD 6.5 g/day 4.1 2E-07 1.26E07 1.72E-07
54 g/day g

176 glday f L<L3& Lt

1,2,3,4,7,8-HxCDF 6.5 g/day 1.77E-07 1.46E-07 1.42E-07

54 glday #4 S E-06

,,____________________________ _ ,176 g/day
1,2,3,6,7,8-HxCDD 6.5 g/day w 1.73E-07 2.85E-07

54 glday

1,2,3,6,7,8-HxCDF 6.5 g/day 1.53B-07 1.35E-07 2.33E-07

176 g/day tR 2E $§ T =
1,2,3,47,89-HxCDD 6.5 glday 1.82E-07 1.73E-07 1.82E-07

. 1 ,, ~~~~~~~176 gday
1,2,3,7,S 9-HxCDF 6.5 glday 4.36E-0'7 1.76E-07 6.96E 07

S4 glday A B h

12,3,47,8-PeCDD 6.5 glday V<g2 I .3t t<~t3B4

,, _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ ,,176 glday ii l $ J
1,2,3,7,8-PeCDD 6.5 g/day E-07E-0S 3 ,3,7,,-TCF 6.54 g/day =

U Aro~1,Dchlorob1254 n 6.5 g/day 52.S1EX7O ~ 5I6~

176 g/aLy

12,3,467,8-HxCDF 6.5 g/day 3.44E-(7 3.39E-07 6.50E-07

54 glday 61 0

176 glday _ 

2s3,4,7,S~~~~eCDF ~54 g/day i 

2 r3la 1260TCDD g/days i 1 giday

2,3,,67,8-T CDF 654 g/day 97E0 .9-765E0

54 glday E -

2,3,,7,-PeCD 6.5 g/day 44E0

176 g/day.

hsoclor 1254 ~~~~~54 g/day 

i~~roclorl260 > ~~~54 g/day j j p g
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TABLE D-11. CARCINOGENIC RISK VALUES FOR DETECTED CHEMICALS
FOR A 30-YEAR EXPOSURE DURATION-1991/93 DATA (Page 2 of 2)

|Chemical Ingestion Rate Carp Crayfish LS Sucker
Arsenic 6.5 glday 7.57E-07 5.40E-07

54 g/day 2 . 4t 9F0'I

____________________________ 176 g/day AE , L.6 -
beta-BHIC 6.5 glday 1.09E-07 1.11E-07

S4 glday 9.07E-O7 9.23E-07
_________,__ 176 gday___ - 2.-96EO I 

Bis(2-ethylhexyl)phthalate 6.5 g/day 3.27E-07 1.69E-07 1.47E-07
54 glday I 1 i 41s--t

176 g/day 685E-OV - 4.58 6 a S
Cesium 137 6.5 g/day 3.05E-08

54 g/day 2.53E-07
176 g/day 8.25E-07

Dicldrin 6.5 glday *7R067t - 1.S06t- L84R-. 3
54 glday L03&¼ 10W5 S0

_ _ _ _ _ _ _ _ _ _ _ _ 176 giday _ . 4 8E;
Heptachlor 6.5 g/day 2.54E-07

54 g/day , 241S-06,.
___________________________ 176 _glday . 8 - -i

Isophorone 6.5 g/day 3.36E-09
54 g/day 2.S80E-08
176 glday 9.11E-08

Lindane 6.5 glday 8.12E-0S 8.63E-08
54 glday 6.74E-07 7.17E-G7

____________________________ 176 gfday 2.20 2-06
Mirex 6.5 giday 1.59E-07

54 g/day L32E-06
176 g/day 4 30Z06

N-Nitroso-di-n-propylainine 6.5 g/day U
54 glday >4;;S>;
176 g/day ,.- .

o,p'-DDD 6.5 g/day 2.54E-08 1.27E-07
54 g/day 2. liE- 07OG -O6
176 glday 6.88E7BE-07 3.

op'-DDE 6.5 giday 6.39E-08 1.41E-07
S4 g/day 5.31E-07
176 g/day , -O <&Ez

o,p'-DDT 6.5 g/day 3.26E-08 2.59E-08
54 glday 2.70B-07 2.16E-07

176 gday 8.81E-07 7.03E-07
OCDD 6.5 glday 6.92E-08 3.78E-08 4.26E-08

54 glday 5.75E-07 3.14E-07 3.54E-07
176 gfday `-ht A i-- AS~k

OCDF 6.5 glday 4.05E-09 2.43E-09 6.73E-09
54 glday 3.37E-08 2.02E-08 5.59E-08
176 g/day 1.1OE-07 6.57E-08 1.82E-07

p,p'-DDD 6.5 glday 8.73E-08 2.40E-08 1.88E-07
54 g/day 7.26E-07 1.99E-07 L•6E-0&5

176 g/day , 07 , 6.SOE-Q7 ' $0-069 t
ppr-DDE 6.5 g/day 5.89E-07 9.63E-08 7.70E-07

54 glday 49 } ' 8 OOE-07 61 9$Or
______-_____-___________ ,___ 176 glday ; - 6

p,p'-DDT 6.5 glday 5.18E-08 2.61E-08 1.32E-07
54 g/day 4.30E-07 2.17E-07 l i
176 g/day t45ei 7' 7. -7 t 7f 

Plutonium 238 6.5 g/day 9.12E-08
54 glday 7.58E-07
176 g/day

Plutonium 2391240 6.5 g/day 3.24B-08 2.90E-09
54 g/day 2.69E-07 2.41E-08

176 glday 8.77E-07 7.85E-08

D-22



| ~~~TAB3LE D-12. CARCINOGENIC RISK VALUBS FOR DETECTED CHEMICALS
| ~~~~FOR A 70-YEAR EXPOSURE DURATION-1991193, DATA (PAGE 1 of 2)

Chemical Ingestion Rate Caup Crayfish LS Sucker
1,2,3,4,6,7,8-HlpCDD 6.5 g/day 6.71EB07 1.18E-07 6.71E-07

.54 g/day 9 .78E-0

1,2,3,4,6,7,8-HpCDF 6.5 g/day 6.29E-08 8.21E-08 1.15E-07
54 g/day 5.22E-07 6.82E-07 9,52E-07
176 g/day il76d 4 Q, 9t'2g "' 7m >; \ _7

1,2,3,4,7,8,9-HpCDF 6.5 glday 1.94B-08 5.65E-08 3.19E-08
54 g/day 1.61E 07 4.70E-07 2.65B-07

176 g/day S.25E-07 ; > E 8.65E-07
1,2,3,4,7,S-HxCDD 6.5 g/day 9.97E-07 -3.07E-07 4.17E-07

- _ ~~~~~~~54 glday -iU

1,2,3,4,7,8-HxCDF 6.5 g/day 4.32E-07 3.55E-07 3.45E-07

176 glday 
1,2,3,6,7,8-HxCDDI' 6.5 g/day < . o42-, - 4.20E-07 6.94E-07

S4 glday W7

1,2,3,6,7,8-EHxCDF 6.5 g/day 3.72E-07 3.28E-0r7 S.68E-07

, . ., . ~~~1746 gg/daay WMm
1,2,3,7,8,9-HxCDD 6.5 g/day 4.44E-07 4.21E-07 4.43E-07

. ., , . 17~~~~4 gg//day W-w W0

1,2,,7,89-HxDF 6S4 glday42807

1,2,3,7,8-PeCDD ~~~176 g/day

1,2,3,7,8-PeCDF 6.5 g/day ' .8E7181-79 7p
54 l7gg/ldaayy

1,2,3,7,8oroenzen 6.5 glday 5.06E-071810795E7
54 glday

____ _ ~~~17G g/day

2,3,4,6,7,8-HsCDF ~ ~ ~ S4 g/day igz goA"

2,3,4,67,8-HxCl)F 6.5 gtday 82E0

2,3,7,8-TCDD ~~~~~17G g/day ,

2,3,4,,8-TeCDF 6S4 g/day 

Aldrin D~~~~~~~16 *Xda

r~~~pha-B~~~~lC ~54f g/day ___ __

Aroclor 12~~~~~~~~54 S4glday `40E

F ~~~~~~~~~176 g,/day _

alpha-BHC 6.5 g/day ~ D-2



TABLE D-12. CARCINOGENIC RISK VALUES FOR DETECTED CHEMICALS
FOR A 70-YEAR EXPOSURE DURATION (Page 2 of 2)

Chemical Ingestion Rate Carp Crayfish LS Sucker
Arsenic 6.5 gfday

54 glday12$0'LE4S
176 g/day - 4S . ' , 5- I

beta-BHC 6.5 gfday 2.66E-07 2.70E-07
54 g/day :24. 2.2412 --:

.________________________ 176 g/day _7 4 -0 77 3 E' % t

'Bis(2-ethylhexyl)phthalate 6.5 g/day 7.95E-07 4.12E-07 3.57B-07
54 glday .6 O .. 42 -,& ,. 2.72-O'u

.___________________________ 176 g/day ' 2. 15 E L.1IEz05 '

Cesium 137 6.5 g/day 7.41E-08 I
.54 gday 6.16E-07
176 g/day tO1BiO |

Dieldrin 6.5 g/day 3.S1E-06r 3.13541 4.482-06'
54 glday - . -- 722-05
176 gfday -Yl.03E- . 8;48&O5 . 1224

Heptachlor 6.5 g/day 6.172-07
54 glday \'

| .________________________ 176 g/day lAIR N
Isophorone 6.5 g/day 8.19E-09

54 g/day 6.80E-08
176 g/day 2.22E-07

Lindane 6.5 g/day 1.981-07 2.103-07
54 g/day -4640 14

176 g/day - -
Mirex 6.5 g/day 3.86E-07

54 g/day
176 g/day : 4-52i15'

N-Nitroso-di-n-propylamine 6.5 glday 228R-04
54 g~day I

| .__________... ______--___ 176 gtday 6 .
|OP'-DDD 6.5 g/day 6.182-08 3.10E-07

54 g/day 51132-07 2, -

176 g/day g a:Sgo&
o,p'-DDB 6.5 glday .1.56E-07 3.42E-07

176 glday t 'O
oep'-DDT 6.5 g/day 7.92E-08 6.31E-S

54 gtday 6.583-07 5.25E-G7
176 glday 4 tellWO I

OCDD 6.5 glday 1.68B47 9.21E-08 1.04E-07
54 g/day 765-07 8.602-7

,_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ . 176 glday p4i
OCDF 6.5 g/day 9.86E-09 5.911-09 1.64E-08

54 g/day 8.192-08 4.914-08 1.36E-07
176 g/day 2.67E-07 1.60E-07 4.43E-07

p,p'-DDD 6.5 gfday 2.13B-07 5.84E-08 4.56E-07

54 glday ~ vi,7kJ . 4.85E-07 3i9&,
______________________________ 176 glday W Et

pp'-D)DE 6.5 g/day 2.34E-07

54 g/day $ _
_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _176 g/dayL$ I 4 t6 S 2 0 tt

lutonium 238 6.5 glday 126-07 6.36E-08 3.212E-07
54 g/day 5.9-7 ' 8
176 g/day . -4)6>

Plutonium 238 6.5 glday 2.222-07
54 giday t2&

__________ __________ __________ 176 g lday & O W O
Plutonium 239/240 . 6.5 g/day 7.87E2-8 7.05E48

54 glday 6.54E-07 5.863-07
____________________________ 176 glday 243Et0 ;9 2-r 6 
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TABLE D-13. CARCINOGENIC RISK VALUES FOR DETECTED CHEMICALS FOR A 30-YEAR EXPOSURE DURATION-1995 DATA (Page 1 of 2)

Chemical |Igestion Rate Carp Chinook Salmon Coho Salmon Largescale Sucker Steelhead Sturgeon

1,2,3,4,6,7,8-HpCDD 6.5 g/day 2.23E-07 1.37E-08 1.13E-08 1.95E-08 5.44E-09 9.85E-09
54 g/day F 1.14E-07 9.35E-08 1.62E-07 4.52E-08 8.18E-08

176 g/day , 3.72E-07 3.05E-07 5.28E-07 1.47E-07 2.67E-07
1,2,3,4,6,7,8-HpCDF 6.5 g/day 8.20E-09 3.43E-08 1.68E-08

54 g/day 6.82E-08 2.85E-07 1.39E-07
176 g/day 2.22E-07 9.30E-07 4.54E-07

1,2,3,4,7,8,9-HpCDF 6.5 glday 4.67E-09
54 g/day 3,SRE-08
176 g/day 1.27E-07

1,2,3,4,7,8-HxCDD 6.5 g/day 2.58E-07 4.96E-08 1.02E-07 3.63E-08

54 g/day 4 412E-07 8.51E-07 3.08E-07
___________ __________ 176 giday ~ ~ 0 ~ ~ B~~9.82E 07

1,2,3,4,7,8-HxCDF 6.5 g/day 3.53E-08 3.15E-08
54 g/day 2.93E-07 2.62E-07
176 g/day 9.56E-07 8.52E-07

1,2,3,6,7,8-HxCDD 6.5 g/day i1 8.01E-08 1.20E-07. 1.14E-07
54 g/ay l 6.66E-07 9.99E-07 9.48E-07

X . ~~~~~~~176 g/day i 
1,2,3,6,7,8-HxCDF 6.5 g/day 2.86E-08 1.30E-07 3.04E-07

54 glday 2.38E-07 v'w
176 g/day 7.75E-07

1,2,3,7,8,9-I4xCDD 6.5 g/day 6.30E-08 2.19E-08

54 g/day 5.23E-07 1.82E-07
176 g/day i 5.94E-07

1,2,3,7,8,9-HxCDF 6.5 g/day 5.34E-08 3.57E-07 1.75E-07
54 g/day 4.44E-07 QK -1f44m'
176 g/day 1.45E-06 ;~6~ 0-6

1.2,3,7,8-PeCDD 6.5 g/day 4.63E-07
54 gtday

.__ ___ __ ___ ___ _ 176 g/day __

1,2,3,7,8-PeCDF 6.5 g/day i 3.05E-08 1.16E-07 2.51E-07 4.01E-08 6;52E-08

54 g/day { 2.54E-07 9.67E-07 S 3 33E07 542E-07
____________________ 176 g/day p ~~ 8.27E-07 o 1sO> 208 .6-sn 7R A

,3,4,6,7,8-HxCDF 6.5 g/day u 3.82E-08 1,88E-07 5.80E408
54 g/day 'M.tE- 4.81E 07

176 g/day n [ ,. ,
,3,4,7,8-PeCDF 6.5 g/day 3.96E-07 2.15E-07 2.03E-07

._____ _ 176 glday -- .

7,3,7,8-TCDD 6.5 g/day -

54 g/day 
__________ _________ 176 g/day

2,3,7,8-TCDF 6.5 g/day Q fi 9 23E47 3.87E-07 7.21E-07 1.35E.07

_ _ _ ~~54 g/day 5 2
176 g/day 76-~ .5 O547*Q 



TABLE D-13. CARCINOGENIC RISK VALUES FOR DETECTED CHEMICALS FOR A 30-YEAR EXPOSURE DURATION-1995 DATA (Page 2 of 2)
Chemical Ingestion Rate | Carp Chinook Salmon Coho Salmon Largescale Sucker Steelhead Sturgeon

Aldrin 6.5 g/day 1.49E-08
54 g/day 1.24E-07
176 g/day 4.03E-07

Aroclor 1248 6.5 g/day J ,
54 glday 7-O

176 g/day : '204 * IE--- 9.32-5
Aroclor 1260 6.5 g/ 8.97E-07 4

54 glday 3 O4 4- 74-O j-54-5 1SE0
176 glday Q Q$ I-Q7 23- 2.7?-4 4~O

Arsemc 6.5 g/day 6.68E-08 8.57E-07 1.78E-07 8.35E-07 4.34E-07 '- E2l6E -
54 glday 5.55E-0 7 10 .. I8E9 69~0 ~ $t~. 7E-
176 g/day 5.55E47 L 2-g2R-Q- 4 ' ' iSE -

bis(2-Ethylhexyl)phthalate 6.5 g/day 1.28E-07
54 g/day 4i6 ---
176 g/day

gamma-BHC 6.5 g/day 1.14E-08 1.06E-08
54 g/day 9.48E-08 8.83-08
176 g/day 3.09E-07 2.88E-07

Hexachlcrobenzene 6.5 g/day 5.07E-08 3.05E-08 6.5 1E-08 2.30E-08
54 g/day 4.21E-07 2.54E-07 5.41E-07 1.91E-07
176 g/day i3 ___ S.27E-07 1 6,Z3E-07

Hexachlorobutadiene 6.5 g/day 5.95E-1I 4.02E-10 6.78E-10
54 S/day 4.95E-10 3.34E-09 5.64B-09
176 g/day 1.61E-09 1.09E-0O 1.84E-08

Mirex 6.5 g/day 4,52E-09
54 g/day 3.76E4-8
176 g/day 1,22E-07

OCDD 6.5 g/day 2.94E-08 7.06E-09 6.36E-09 3.41E-09
54 g/day 2.44E-07 5,86E-08 5.28E-08 2.84E-08
176 g/day 7.97E-07 1.91E-07 1.72E-07 9.24E-08

OCDF 6.5 g/day 1.46E-09 1,23E-09 5.93E-09 3.73E-09
54 g/day 1.21E-48 1.024-08 4.93E-08 3.1OE-08
176 g/day 3.95E-08 3.33E-08 1.61E-07 1.01E-07

,p'-DDD 6.5 g/day 5.37E-08 3.40E-08 9.08E-09 8.03E-08 2.22E-08 5.71IE-08
54 g/day 4.46E-07 2.82E-07 7.55E-08 6.67E-07 1.85E-07 4.74E-07
176 g/day '.4- 9.20E-07 2.46E-07 e Jv - -06 - 6.02B-07 , :- 4E--.

p,p'-DDE 6.5 g/day -7OjE-1Q 1. IIIE-07 3.94E4-8 3.01E-07 2.93E-08 5.44E-07
54 g/day i3'. 9.19E-07 3.27E-07 - . 2.43E-07
176 g/day - - 113,0 *.t 7.93E-07 . 4713Q5

,p'-DDT 6.5 g/day 1.90E-08 1.06E-08 2,21E-08 4.12E-08 1,38B-08
54 g/day 1.58E-07 8.77E-08 1.83E-07 3.42E-07 1. 15E-07
176 g/day 5.15E-07 2.86E-07 5.98E-07 1.) 3 75E-07

'_ _ _ _ m m _ - -_ - m _ _



TABLE D-14. CARCINOGENIC RISK VALUES FOR DETECTED CHEMICALS FOR A 70-YEAR EXPOSURE DURATION-1995 DATA (Page I of 2)

Chemical |Ingestion Rate | Carp Chinook Salmon Coho Salmon Largescale Suicker Steethead Stwu-g-eon |]

112,3,4,6,7,8-HpCDD 6.5 g/day 5.43E407 . 3.34E4Y8 2.74E-08 4.74E-OS 1.32E-08 2.40E408 |

.,,,, . ~~~~~54 g/day 2.78E-,07 2.28E-07 3.93E-07 1.10E-07 I .99E4-7|
l 1?6 g/day > 3 i ~~~~~~~~~~~9.05E3-07 7.42E-07 t. $81. 3.58E 07 6.49E407

1t,2,3,4,6,7,8-HpCDF 6.5 glday 2.00E4-8 8.36E408 4.08E3-08

l ~~~~~~~~54 g~day 1.66E-07 6.94E-07 3.39E3-07
L ~~~~~~~~176 g/day _.5.41E-07 5 -

|1,2,3,4,7,8,9-HpCDF 6.5 g/day 1. 14E-08

54 g/day 9.45E1-08
176 g/day 3.08E-07

1,2,3,4,7,8-HxCDD 6,5 g/day 6.27E-07 1.21E-07 2.49E407 8.82E-08

176 g/day 4X=75B0
|1,2,3,4,7,8-HXCDF 6.5 g/day 8.59E408 7.66E-08

l ~~~~~~~~54 glday 7.14E407 6.36E 07

1746 g/ddayy M& 4w* wilX 4
|1,2,3,6,7,S-HxCDF 6.5 g/day 6.96E3-08 3.16E-07 27.4E-07

l ~~~~~~~54 g/day g

176 g/day 
1,2,3,,7,8,-HxCDF 6.5 g/day 1.36E08 316E70 8.69E-07 42E0

176 g/day

12 3 7 8-PeCDD ~~54 g/day 0

Z ~~~~~~176 glday t!5, 7 i
1,2,3,467,89-HxCDF 6.5 g/day 1.3! 929E-0 4.57E-07 1.41E-07

l ~~~~~~~~176 g/day 9 7W4
j,2,3,47,8-PeCDF 6.5 g/day 96E7 52E749E0

l ~~~~~~~~176 g/dayy

:,3,7,8-TCDD ~~~54 g/day 81-7

2,3,467,8-HxCDF 9.9-0 .7E0 .4E0



TABLE D-14. CARCINOGENIC RISK VALUES FOR DETECTED CHEMICALS FOR A 70-YEAR EXPOSURE DURATION-1995 DATA (Page 2 of 2)
Chemical Data i Carp Chinook Salmon Cohn Salmon Largescale Sucker Steelhead Sturgeon

Aldrin 6.5 g/day 3.62E-08
54 g/day 3.01E-07
176 g/day 9.80E-07

Aroclor 1248 6.5 g/day .; 4fi-
54 g/day 1 ''E-f;5 
176 glday ~L4-42Z~O

is(26Ethylhexyl0phthalate 6.5 g/day 3.1 IE-07 I
54 g/day .; a . 2
176 g/a .lE0 i Q$ 904 98EQ58UIO

Arsenic 6.5 g/day 1.78E-07S 2.9-08

176 g/day A~0 1 ~ ~ 2~~~ 7~0
bis2-Ediylhexyt)phdtalate 6.5 g/day 3.IIE-07

54 g/day -Z0
176 g/day 

gamma-BHC 6.5 g/day 2.78E-08 2.59E-08
54g/day 2.31E-07 2.15E-07
176 g/day 7.52E-07 7.0OE-07

exachlorobezeine 6.5 g/day 1.23E-07 7.43E-08 1.58E-07 5.60E-08
54g/day 6.17-07 t 5 4.65*2-07

__ _ __ _ _ __ _ _ 176 g/day :443~-~

Hexachlorobutadiene 6.5 g/day 1.45E-10 9.78E-10 1.65E-09
54 g/day 1.20E-09 8.12E-09 1.37E-08
176 glday 3.92E-09 2.65E-08 4.47E-08

Mirex 6.5 g/day 1.1OE-08
54 g/day 9.14E-08
176 g/day 2.98E-07

OCDD 6.5 g/day 7.16E-08 1.72E-08 1.55E-08 8.30E-09
54 g/day 5.95E-07 1.43E-07 1.29E-07 6.90E-08
176 g/day K 4.65E-07 4.19E-07 2.25E-07

OCDF 6.5 g/day 3.55E-09 2.99E-09 1.44E-08 9.07E-09
54 g/day 2.95E-08 2.49E-08 1.20E-07 7.54E-08
176 g/day 9.62E-08 8.11E-08 3.91E-07 2.46E-07

,p'-DDD 6.5 g/day 1.31E-07 8.27E-08 2.21E-08 1.95E-07 5.41E-08 1.39E-07
54 g/day 6.87E-07 1.84E-07 i E, 4.49E-07

___________________ 176 g/day 35-0 2.22-A Es5.8-07 29-6 I4-0. $6 o,
,p'-DDE 6.5 g/day ,, 2.69E-07 9.58E-08 7.32E-07 7.12E-08

54 g/day 7 96E-07 60.08E-06 5.92E-07 ^' ^
___________________ 176 g/day I12.0 - ~~.18-0 19E9 .8-~

p,p'-DDT 6.5 g/day 4.63E-08 2.57E-08 5.37E-08 1.00E-07 3.372-08
54 g/day 3.85E-07 2.13E-07 4.46E-07 8.32E-07 2.802-07
176 g/day I-1.45 - ¾. 6.952-07 1.45B-6 ^ ,712-06 9.12E-07.- -- - - - - - - 6- 7 ..-. ,



TABLE D-15, NONCARCINOGENIC HAZARD QUOTIENTS FOR DETECTED CHEMICALS-1991 DATA (Page lof 3)
Chemical Ingestion Rate Common Carp Crayfish Largescale Sucker Peamouth White Sturgeon

1,2,4-Trichlorobenzene 6.5 g/day 4.02E-03
54 g/day 3.34E-02

____ _ ______________________ 176 g/day 1.09E-01
,4-Dinitrotoluene 6.5 p/day 7.22E-03

54 g/day 6.OOE-02
_ 176 g/day 1.96E-01

2-Chlorophenol 6.5 g/day 9.49E-03
54 g/day 7.89E-02
176 g/day 2.57E-01

S-Nitrophenol 6.5 g/day 1.33E-03
54 g/day 1.11E-02

___________________________ ,176 g/day 3.60E-02
Acenaphthene 6.5 g/day 7.22E-04

54 g/day 6.OOE-03
____________________________ 176 g/day 1.96E-02

Aldrin 6.5 gpday 7.77E-03 6.10E-03 4.77E-02
54 g/day 6.46E-02 5.07E-02 3.97E-01
176 g/day 2.10E-01 1.65E-01 129E Y

Aroclor 1242 6.5 g/day -5.OE-02
54 g/day 4.15E-01

___________________________ 176 g/day _ti .
Aroclor 1254 6.5 g/day 5.I1E-01 S.90E-01 3.08E-01

54 p/day n9 pt -4 o 
176 g/day _0

Aroclor 1260 6.5 g/day 6.57E-02 4.09E-02 2.52E-01
54 g/day 5.46E-01 3.40E-01 EP. 1k

176 g/day _ , _ _ _ _ _ _ _ _ _ _ _h _ _ _ _ _ _ _ _ _ _
Arsenic 6.5 gpday 1.13E-02

54 g/day 9.39E-02
176 g/day 3.06E-01

Barium 6.5 g/day 3.10E-03 1.92E-03 3.63E-03 3.52E-03
54 g/day 2.58E-02 1.59E-02 3.01E-02 2.92E-02

176 g/day 8.40E-02 5.19E-02 9.82E-02 9,52E-02
Bis(2-ethylhexyl)phthalate 6.5 g/day 3.32E-03 1.66E-03 1.63E-03 1.48E-03 1.67E-03

54 g/day 2.76E-02 1.3SE-02 1.35E-02 1.23E-02 1.39E-02
176 g/day 8.98B-02 4.50E-02 4.41E-02 4.00E-02 4.53E-02

Cadmium 6.5 g/day 1.30E-02 6.76E-03 3.56E-03 3.53E-03 1.31E-03
54 gpday 1.08E-01 5.61E-02 2,96E-02 2.93E-02 1.08E-02
176 g/day 3.52E-01 1.83E-01 9.64E-02 9.55E-02 3.54E-02



TABLE D-15. NONCARCINOGENIC HAZARD QUOTIENTS FOR DETECTED CHEMICALS-1991 DATA (Page 2 of 3)

Chemical Ingestion Rate Common oCarp Crayfish Largescale Sucker Peamouth White Sturgeon

Dactha 6.5 g/day 9.61E-05
54 g/day 7.98E-04

___________________________ . 176 g/day 2.60E-03
Di-n-butylphthalate 6.5 g/day 6.60E-05 4.95E-05 8.OOE-05

54 g/day 5.49E-04 4.11E-04 6.65E-04
176 g/day 1.79E-03 1.34E-03 2. 17E-03

Dieldri 6.5 g/day 4.79E-03 3.31E-03 3.22E-03 2.63E-02 5.04E-03
54 g/day 3.98E-02 2.75E-02 2.68E-02 2.18E-01 4.18E-02
176 g/day 1.30E-01 8.97E-02 8.73E-02 7.12E-01 1.36E-01

Endosulfan I 6.5 g/day 2.49E-05 4.21E-04 2.68E-05
54 g/day 2.06E-04 3.fOE-03 2.22E-04
176 g/day 6.73E-04 1.14E-02 7.25E-04

Endosulfan II 6.5 g/day 2.89E-05
54 g/day 2.40E-04
176 I/day 7.82E-04

Endrin 6.5 g/day 7.02E-04 8.87E-04 8.07E-04
54 g/day 5.83E-03 7.37E-03 6.70E-03
176 g/day 1.90E-02 2.40E-02 2.18E-02

fleptachlor 6.5 g/day 3.10E-04
54 g/day 2.57E-03

tj _ .176 g/day 8.38E-03
oD Isophorone 6.5 g/day 6.04E-05

54 g/day 5.OIE-04
176 glday 1 .63E-03

Lindane 6.5 g/day 5.33E-04 6.81E-04 3.93E-03
54 g/day 4.43E-03 5.66E-03 3.27E-02
176 g/day 1.44E-02 1.84E-02 L06E-01

Malathion 6.5 glday 1. 13E-04
54 g/day 9.37E-04
176 g/day 3.05E-03

Mercury 6.5 g/day 2.03E-41 3.13E-02 7.50E-02 1.13E-01 1.58E-01
54 g/day i 2.60E-01 6.23E-01 9.35E-01 . i.31@00
176 giday OB4@OO 8.48E-41 3 i 42Si.:- '

Methoxychlor 6.5 g/day 3.21E-04 3.33E-04 5.35E-04
54 g/day 2.67E-03 2.77E-03 4.45E-03
176 g/day 8.69E-03 9.02E-03 1.45E-02

Methyl parathion 6.5 g/day I.91E-03 1.81E-03
54 g/day 1.59E-02 1.5 IE-02

176 g/day 5.17E-02 4.91E-02
Mirex 6.5 g/day 1.07E.03

54 gtday 8.91E-03
176 giday 2.91E-02



--.- - - - --- -- ----- --

I TABLE D-15. NONCARCINOGENIC HAZARD QUOTIENTS FOR DETECTED CHEMICALS-1991 DATA (Pago 3 of 3)
_ Chemical _ Ingestion Rate i Common Carp Crayfish Largescale Sucker Peamouth White Sturgeon

Naphthalene 6.5 g/day 1.60E-04
54 g/day 1.33E-03

.________ _________ _______ _ 176 g/day 4.33E-03
Nickel 6.5 g/day 1.3 IE-02 1.92E-03 2.5 1E-03 3.96E-03 1.99E-03

54 g/day 1.09E401 1.59E-02 2,08E-02 3,29E-02 1.65E-02
176 g/day 3.55E-41 5.20E-02 6.79E-02 1.071-01 5.39B-02

o,p'-DDD 6.5 g/day, 5.22E-04 1.77E-03 2.45E-03 4.10E-04
54 g/day 4.34E403 1.47E-02 2.044-02 3.40E.03
176 g/day .41E-02 4.79E-02 6.64B-02 I. IIE-02

,p'-DDE 6.5 g/day 1.01E403 2.02E-03 2.35E-03 4.15E-04
54 g/day 8.40E4-3 1.68E-02 1.95E-02 3.45E-03
176 g/day 2.74E-02 5.47E-02 6.36E-02 1.12E-02

,p'-DDT 6.5 g/day 4.62E-04 2.94E-04 5.90E.04
54 g/day 3.84E-03 2.44E-03 4.90E-03
176 g/day 1.25E-02 7.96E-03 1.604-02

,p'-DDD 6.5 g/day 1.32E403 5.06E-04 3.04E03 4.34E403 6.50E-04
54 giday 1.10E-02 4.20E-03 2.53E-02 3.60E42 5.40E-03
176 g/day 3.57E402 1,37E02 8.23E-02 1.17E-01 1.76E-02

p,p'-DDE 6.5 g/day 6.94E-03 1.49E-03 2.70E-02 3.69E-03
54 g/day 5.77E-02 1.24E-02 2.25E-01 3.06E-02

l | 176 g/day 1.88E-01 4.04E-02 7.32E-01 9.98E-02
p,p'-DDT 6.5 g/day 7.49E-04 2.99E-04 1.22E-03 8.83E-04

54 g/day - 6.22E-03 2.49E-03 1.01E-02 7.33E-03
_________________________ .176 g/day 2.03E-02 8.10E-03 3.30E-02 2.39E-02

Parathion 6.5 g/day 4.23E-05. 1.71E-04
54 g/day 3.52E-04 1.42E-03
176 g/day 1.1SE-03 4.63E-03

Phenol 6.5 gaday 9.29E45
54 gaday 7.71E-04
176 g/day 2.5 IE-03

Pyrene 6.5 g/day 1.93E-03 -

54 g/day 1.60E-02
176 g/day 5.21E4-2

Silver 6.5 a/day 1.34E-02 2.15E-03
54 g/day 1.12E-01 1.79E-02

176 g/day 3.63E-01 5.83E-02
Zinc 6.5 g/day 3.18E42 8.28E-03 9.24E-03 9.05E-03 1.502-03

54 a/day 2.64E-01 6.88E-02 7.67E-02 7.52E-02 1.24E-02
176g/day 8.61E-01 2.24E-01 2.50E-01 2.45E-01 4.05E-02



ITABLE D-16. NONCARCINOGENIC HAZARD QUOTENTS FOR DETECTED CHEMICALS-1993 DATA (Page 1 of 2)1 
Chemicals IgestionRate Common Cr Crayfish Largescale Sucker

-Methylphenol 6.5 g/day 9.05E-04
54 g/day 7.52E-03

. __________ __________________ 176 g/day 2.45E-02
Acenaphthene 6.5 glday 7.70E-06

54 g/day 6.40E-05
. , ___________ __ _ _ ..176 g/day 2.09E-04

Antimony 6.5 g/day 2.23E-03
54 gfday 1.85E-02
176 gfday 6.03E-02

Aroclor 1254 6.5 g/day 2.34E-01
54 glday . ., BiSSE+Oii>
176 glday 6 fS89E*O *

Aroclor 1260 6.5 glday 3.71E-02 3.36E-02 5.21E-02
54 g/day 3.09E-01 2.79E-01 4.33E-01
176 gL/day i-.-, 9. IOE-01 L4E+OO;

Arsenic 6.5 glday 6.oo-E-4 .14E-03
54 g/day 4.99E-03 9.45E-03
176 gfday 1.63E-02 3.08E-02

Barium 6.5 glday 1.46E-03- 3.98E-02 2.24E-03
54 glday 1.21E-02 3.30E-01 1.86E-02
176 glday 3.95E02 7 ; &E+ 6.07E-02

Benzyl Alcohol 6.5 glday 1.55E-05
54 g/day 1.29E-04
176 g/day 4.21E-04

Bis(2-ethylhexyl)phthalate 6.5 g/day 8.79E-4
54 g/day 7.30E-03
176 g/day 2.38E-02

Cadmium 6.5 glday 3.34E-03 3.12E-03 3.38E-03
54 g/day 2.78E-02 2.59E-02 2.81E-02
176 g/day 9.05E-02 8.45E-02 9.15E-02

Chromium 6.5 g/day 4.18E-06 6.76E-06 1.55E-05
54 g/day 3.47E-05 5.62E-05 1.29E-04
176 g/day I.13E-04 1.83E-04 4.21E-04

Di-n-butylphthalate 6.5 g/day 5.44E-04 1.36E-04
54 g/day 4.52E-03 113E-03
176 g/day 1.47E-02 3.69E-03

Pluorene 6.5 g/day 1.12E-O5
54 g/day 9.34E-05

_____________________________ 176 g/day 3.04E-04
Mercury 6.5 g/day 6.76E-02 4.02E-02 1.56E-01

54 glday 5.61E-01 3.34E-01
176 g/day -

Naphthalene 6.5 g/day 2.68E-05 1.47E-05
54 glday 2.23E-04 1.22E-04
176 g/day 7.26E-04 3.98E-04

Nickel 6.5 g/day 1.93E-03 2.58E-03 1.33E-03
54 g/day 1.60E-02 2.14E-02 1.IIE-02
176 g/day 5.22E-02 6.99E-02 3.61E-02

'p'-DDD 6.5 g/day 3.81E-03 4.61E-03
54 glday 3.16E-02 3.83E-02
176 gday 103E-01 1.25E-01

D-32



ITA3LE D-16. NONCARCINOGENIC HAZARD QUOTIENTS FOR DETECTED CHElMICALS-1993 DATA (Page 2 of 2)1
Chemicals Ingestion Rate Common Carp Crayfish Largescale Sucker

p,p-DDE 6.5 g/day 1.51E1-2 1.24E-03 1.80E-02
54 g/day 1.26E-01 1.03E-02 1.50E-01
176 g/day 4.10E-01 3.36E-02 4.88E-01

pp'-DDT 6.5 g/day 7.06E-04 2.60E-03
54 gtday 5.86E-03 2.16E-02
176 glday l.91E-02 7.03S-02

Phenol 6.5 g/day 2.24E-05
54 glday 1.86E-04
176 g/day 6.07E-04

Seleniumn 6.5 g/day 1.03E-03 4.40E-04 7.40E-04
54 glday 8.52E-03 3.65E-03 6.15E-03
176 g/day 2.78E-02 1. 19E-02 2.00E-02

Silver 6.5 glday 8.36E-05 9.08E-04 4.53E-05
Z 54 g/day 6.94E-04 7.54E-03 3i76l i4

176 g/day 2.26E-03 2.46E-02- 1.23E3-03
Zinc --- 6.5 g/day 1.88E402 1.1511-2 S.66E-03

< ~~54 glday 1.56E-01 9.54E-02 4.70E-02
-- -- --- -- ~~176 g/day 5.101301 3.1 IE-01 1.53E3-01

I

I~~~~~~~~~~

I~~~~~~~~~~~~~~D3



[TABLE D-17. NONCARCINOGENIC HAZARD QUOTIENTS FOR DETECTED CHEMICALS-1991/93 DATA (Page I of 3)
[Chemical Ingestion Rate Carp Crayfish LS Sucker _

1,2,4-Trichlorobenzene 6.5 gfday 3.54E03
54 g/day 2.94E-02

_____. _______._______.______ . 176 g/day 9.60E 02
,4-Dinitrotoluene 6.5 g/day 1.22E302

54 g/day I.01E-01
176 g/day 3.30EX1

-Chlorophenol 6.5 g/day 8.2E-03
54 g/day 6.87E-02

.-z176 g/day 2.24E-01
-Methylphenol 6.5 g/day 1.42E-03

.S4 gday 1.18E-02 
176 g/day 3.86E-02

4Nitrophenol 6.5 g/day 1.29E-03
54 g/day 1.07E-02
176 g/day 3.50E-02

cenaphthene 6.5 g/day 5.92E-04 4.57E-05
54 glday 4.92E-03 3.80E-04
176 g/day 1.60E-02 1.24E-03

Aidrin 6.5 g/day 7.06E-03 6.68E-03
54 g/day 5.87E-02 5.55E-02
176 gfday 1.91E-01 1.81E-O1

Antimony 6.5 g/day 1.39E-01
54 g/day 1A- :+O- 
176 g/day :.76E4Q0 

Aroclor 1254 6.5 g/day 4.60E-01 8.15E-01
54 g/day
176 g/day 

Aroclor 1260 6.5 g/day 6.0SE-02 3.34E-02 4.62E-02
54 g/day 5.03E-01 2.77E-01 3.84E-01
176 g/day ' 9.03E-01 c i1o ' 

Arsenic 6.5 g/day 3.51E-03 2.50E-03
54 g/day 2.92B-02 2.08E-02

__ ____________________________ 176 g/day 9.50E-02 6.78E-02
Barium 6-5 g/day 2.77E-03 l91E-02 2.97E-03

54 g/day 2.30E-02 l.59E-01 2.47E-02
176 g/day 7.S1E-02 5.18E-01 8.06E-02

Benzyl Alcohol 6.5 g/day 1.55E-5
54 g/day 1.29E-04

_______________________. .176 g/day 4.21E-04 I
Bis(2-ethylhexyl)phthalate 6.5 g/day 2.84E-03 1.47E-03 1.28E-03

54 g/day 2.36E-02 1.22E-02 1.06E-02
176 g/day 7.69E-02 3.98E-02 3.45E-02

Cadmium 6.5 g/day l.IEIE2 5.10E -3 3.47E-03
54 g/day 9.20E-02 4.24E-02 2.89E-02
176 g/day 3.0D3-01 1.38E-01 9.41E-02

Chromium 6.5 glday 4.18E-06 6.76E-06 1.55ES0O
54 g/day 3.47E-05 5.62E-05 1.29E-4
176 g/day 1. 13E-04 1.83E-04 4.21E-4

Di-n-butylphthalate 6.5 g/day 7.92E-05 2.748-04 8.87E-05
54 g/day 6.58E-04 2.28E-3 7.36E-04

. . ___________.______________ - 176 gLday 2.14E-03 7.42E-03 2.40E-03

D-34



TABLE D-17. NONCARCINOGENIC HAZARD QUOTE!NTS FOR DETECTED CHEMICALS-1991/93 DATA (Page 2 of 3)
Chemical Ingestion Rate Carp Crayfish LS Sucker
Dieldrin 6.5 g/day 4.76E-03 3.92E-03 5.60E-03

54 g/day 3.96E-02 3.25E-02 4.65E-02
176 g/day 1.29E-01 1.06E-01 1.52E-01

Endosulfan I 6.5 g/day 2.22E-05
54 giday 1.84E-04
176 g/day 6.01E-04

Endosulfan II 6.5 g/day 3.33E-05
54 glday 2.77E-04
176 glday 9.03E-04

Endrinl 6.5 glday 7.15E-04 8.32E-04
54 g/day 5.94E-03 6.91E-03
176 glday 1.94E-02 2.25E-02

Fluorene 6.5 glday 6.84E-05
54 gfday 5.68E-04
176 g/day 1.85E-03

Heptachlor 6.5 giday 2.74E-04
54 glday 2.28E-03
176 g/day 7.43E-03

Isophorone 6.5 glday 4.31E-05
54 glday 3.58E-04
176 g/day 1. 17E-03

Linldalle 6.5 glday 5.06E-04 5.38E-04
54 giday 4.21E-03 4.47E-03
176 giday E.37E-02 1.46E-02

Mercury 6.5 g/day 1.76E-01 3.54E-02 1.13E-01
54 g/day F4WAWT7Z 2.94E-01 9.39E-01
176 g/day 9.58E8-01

Methoxychlor 6.5 g/day 2.81E-04 2.84E-04
54 g/day 2.33E-03 2.36E-03
176 g/day 7.60E-03 7.70E-03

Methyl parathion 6.5 glday 6.27E-03
54 g/day 5.21E-02
176 glday 1.70E-1.

Mirex 6.5 g/day 1.07E-03
54 g/day 8.91E-03
176 glday 2.91E-02

Naphthalene 6.5 g/day 1.33E-04 7.55E-05 6.84E-05
54 g/day 1.108-03 6.27E-04 5.68E-04
176 glday 3.60E-03 2.04E-03 1.85E-03

Nickel 6.5 gfday 1.09E-02 2,22E403 1.96E-03
54 giday 9.04E-02 1.84E-02 1.62E-02
176 g/day 2.95E-01 6.01E-02 5.29E-02

o,p'-DDD 6.5 glday 5.15E-04 2.58E-03
. ~~~~~~~ ~ ~ ~~54 glday 4.28E-03 2.14E 02

.~176 g/day 139E0 6.99E-02
o,p'-DDE 6.5 g/day 9.15E-04 2.01E-03

54 glday 7.60E03 1.67E0
176 g/day 2.48E-02 5.45P-02

o,p'-DDT 6.5 g/day 4.66804 3.71E-04
54 g/day 3.87E-03 3.09E-03
176 g/day 1.26E-02 1.01E-02

p,p'-DDD 6.5 giday 1.77E-03 4.87E-04 3.80E-03
54 g/day 1.47E-02 4.04E-03 3.16E-02
176 g/day 4.80.-02 1.32E-02 1.03E-01
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.TABLE D-17. NONCARCINOGENIC HAZARD QUOTIENTS FOR DETECTED CHEMICALS-1991/93 DATA (Page 3 of 3)I

Chemical Ingestion Rate Carp Crayfish LS Sucker

pp'-DDE- 6.5 g/day 8.43E-03 1.38E-03 1.1OE-02
54 gfday 7,O1E-02 1.15E-02 9.15E-02

______________________________ 176 g/day 2.28E-01 3.73E-02 2.98E-01
p,p'-DDT 6.5 g/day 7.41E-04 3.74E-04 1.89E-03

54 glday 6.16E-03 3.1IE-03 1.57E-02
176 g/day 2.O1EM02 1.01E-02 5.11E-02

Parathion 6.5 g/day 4.23E305
54 glday 3.52E-04

176 g/day 1.15E-03
Phenol 6.5 g/day 8.02E-05 1.44E-05

54 g/day 6.66E-04 1.20E-04
176 g/day 2.17E-03 3.90E-04

Selenium 6.5 g/day 4.09E-03 2.14E-03 2.45E-03
54 glday 3.40E-02 1.78E-02 2.03E-02
176 g/day 1.1 E-01 5.80E-02 6.63E-02

Silver 6.5 g/day 1.76E-03 7.73E-03 9.69E-04
54 g/day 1.46E-02 6.43E-02 8.05E-03
176 glday 4.77E-02 2.09E-01 2.62E-02

Zinc 6.5 glday 2.92E-02 9.74E-03 7.55E-03
54 g/day 2.43E-01 8.09E-02 6.28E-02

_________-_____ ---_________-__ 176 g/day 7.91E-01 2.64E-01 2.05E-01

D-36~~~~~~



TABLE D-18. NON-CARCINOGENIC HAZARD QUOTIENTS FOR DETECTED CHEMICALS-1995 DATA (Page I of 2)
Chemical Ingestion Rate j Carp Chinook Salmon Coho Salmon Largescale Sucker Steelhead Sturgeon

4-Methylphenol . 6.5 g/day 1.368-04 1.98E-04 1.56E-04
54 g/day 1.13E-03 1.65E-03 1.30E-03

|-__________________ -- 176 g/day 3.69E-03 5.36E-03 4.23E-03
4-Nitrophenol 6.5 g/day 1.59E-04 4.43E-05 3.79E-05 6.90E-05

54 g/day 1.328-03 3.68E-04 3.15E-04 5.73E-04
______________________ 176 g/day 4.30E-03 1.20E803 1.03E-03 I.878-03

Aldrin 6.5 g/day 7.09E-05
54 g/day 5.89E-04

_ 176 i/day 1.922-03
alpha-BIIC 6.5 glday 3.1OE-09 1.288-09 4.54E-10

54 g/day 2.578-08 1.06E-08 3.788-09
176 g/day 8.384-08 3.46E-08 1.23E-08

Antimony 6.5 g/day 2.58E-04
54 g/day 2.14E4-03

I __________________ _ 376 g/day __6.98E-03

Aroclor 1248 6.5 g/day 6.70E-02 8.52E-03 1.55I-02
54 g/day 5.57E-01 7.08E-02 1.29E-01
176 g/day 2.31E41 4.211 |

Aroclor 1260 6.5 gklay 1.83E-01 1.32E-02 4.05E-03 4.45E-02 6.728-03 6.15E-02
54 g/day 1.10E-01 3.36E-G2 3.70E-01 5.58E-02 5.11E-01
176 g/day 3.588-01 1.108-01 M 1.82E-01

Arsenic 6.5 g/day 3.10E-04 3.978-03 8.25E-04 3.874-03 2.014-03 1.21E-02
54 g/day 2.578-03 3.30E-02 6.868-03 3.21E-02 1.67E-02 1.018-01
176 g/day 8.388-03 1.088-01 2.23E-02 1.05E-01 5.45E-02 3.288-01

Barium 6.5 g/day 1.358-04 1.44E-04 1.478-04 1.55E-05 1.56E-04
54 g/day 1.12E-03 1.20E-03 1.228-03 1.29E-04 1.29E-03
176 g/day 3.66E-03 3.90E-03 3.98E-03 4.19E-04 4.218-03

bis(2-Ethylhexyl)phthalate 6.5 g/day 1.118-03
54 glday 9.244-03
176 g/day 3.01E-02

Cadmium 6.5 g/day 2.79E-04 2.63E-04
54 g/day 2.31E-03 2.19E-03
176 g/day 7.54E-03 7.12E-03

Copper 6.5 g/day 3.11E-03 2.168-03 2.03E-03 1.33E-03 1,.87E-03 5.638-04
54 g/day 2.598-02 1.79E-02 1.69E-02 1.108-02 1.56E-02 4.68E-03

i_____________________ 176 glday 8.43E-02 5.84E-02 5.50E 02 3.59E-02 5.07E-02 1.528-02
Endrin 6,5 g/day 8.368-05 6.81E-05

54 g/day 6.94E-04 5.66E-04
_________ __ .176 g/day 2.26E-03 1.84E-03



TABLE D-18. NON-CARCINOGENIC HAZARD QUOTIENTS FOR DETECTED CHEMICALS-1995 DATA (Page 2 of 2)
Chemical Ingestion Rate J Carp Chinook Salmon Coho Salmon Largescaie Sucker Steellead Sturgeon
gamma-BHC 6.5 giday 7.12B-05 6.63E-05

54 g/day 5,91E-04 5.51E-04
176 g/day 1.93E-03 1.79i:-03

|Hexachlorobenzene 6.5 g/day 9.6311-05 5.80E-05 1.24E-04 4.37E-05
54 glday 8.00E-04 4.82E-04 1.03E-03 3.63E-04
176 g/day 2,61E43 1.57E-03 3.35E-03 1.182-03

Hexachlorobutadiene 6.5 g/day 9.29E-06 6.27E-05 1.062-04
S4 glday 7.712-05 5.21E-04 8.79E-04
176 g/day 2.51E404 _1.70E-03 2.87E-03

Mercury 6.5 g/day 1.352-01 9.25E-02 4.09E-02 1.42E-01 5,91E-02 5.8711-02
54 g/day 7.69E-01 3.9E-01 491E-01 4.88E-01

L ~~~~~~~~176 g/day_ 
Mirex 6.5 gdday 3.06E-05

54 glday 2.54E-04
176 gtday ,__ 8.28E-04

ickel 6.5 g/day 1.39E-Q4 8.51E-05 1.494-04 1.23E-04 1.07E-04 3.44E-04
54 g/day 1.16$-03 7.07E-04 1.23B-03 1.02E-03 8.874-04 2.85E-03

Op 176 glday 3.77E-03 2.30E-03 4.02E-03 3.342-03 2.89E-03 9.302-03
pg'-DDD 6.5 g/day 1.094-03 6.89E-04 1.842-04 1.63E-03 4.512-04 1. 161-03

54 g/day 9.044-03 5.72E-03 1.53E-03 1.35E-02 3.74E-03 9.61E-03
176 g/day 2.952-02 1.872-02 4.99E-03 4.41E-02 1.22E-02 3.132-02

,p'-DDE 6.5 g/day 2.44E-02 1.582-03 5.63E-04 4.314-03 4.19E-04 7.78E-03
54 g/day 2.032-01 1.32E-02 4.684-03 3.58E-02 3.48E-03 6.47E-02
176 glday 6.614-01 4.29E-02 1.53E-02 1.17E-01 1.13E-02 2.112-01

pp'-DDT 6.5 g/day 2.72E-04 1.512-04 3.162-04 5.892-04 1.98E-04
54 g/day 2.26$-03 1.25E403 2.624-03 4.901E-03 1.6511-03
176 gfday 7.38E-03 4.092-03 8.552-03 1.60E-02 5.36E-03

Phenol 6.5 g/day 1.2211-05 5.52E-06 1.872-06
54 g/day 1.024-04 4.59E-05 1.551-05
176 gtday 3.31E-04 1.49E-04 5.052-05

Selenium 6.5 glday 9,84E-03 5.20E-03 3.132-03 3.142-03 7.992-03 7.41E-03
54 g/day S.18E-02 4.322-02 2.60E-02 2.61E-02 6.63E-02 6.162-02
176 g/day 2.67E-01 1.411E-01 8.46E-02 8.494-02 2.16E-01 2.012-01

Silver 6.5 g/day 2.484-05 1.242-05
54 g/day 2.06E-04 1.03E-04
____________________ 176 g/day 6.70E-04 3.35E-04

------------ ~~~. ,- m, m -- m - -,,, 
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APPENDIX E

1991 TISSUE BIOACCUMULATION DATA

El. CARP BIOACCUMULATION DATA

E2. CRAYFISH BIOACCUMULATION DATA

E3. PEAMOUTH BIOACCIMULATION DATA

E4. WHITE STURGEON BIOACCUMULATION DATA

E5. LARGESCALE SUCKER BIOACCUMULATION DATA



APPENDIX El. CARP TISSUE BIOACCUMULATION DATA

El-i. METALS IN CARP WHOLE-BODY COMPOSITES

E1-2. PHENOLIC COMPOUNDS IN CARP WHOLE-BODY COMPOSITES.

El-3. SEMIVOLATILES IN CARP WHOLE-BODY COMPOSITES: HALOGENATED ETHERS

EM4. SEMIVOLATILES IN CARP WHOLE-BODY COMPOSITES: NITROAROMATICS

El-5. SEMIVOLATILES IN CARP WHOLE-BODY COMPOSITES: NITROSAMINES

El-6. SEMIVOLATILES IN CARP WHOLE-BODY COMPOSITES: NAPHTHALENES

E1-7. SEMIVOLATILES IN CARP WHOLE-BODY COMPOSITES: POLYNUCLEAR AROMATICS

El-8. SEMIVOLATILES IN CARP WHOLE-BODY COMPOSITES: CHLORINATED BENZENES

EI-9. SEMWOLATILES IN CARP WHOLE-BODY COMPOSITES: BENZIDINES

El-10. SEMIVOLATILES IN CARP WHOLE-BODY COMPOSITES: PHTIALATE ESTERS

El-1. PESTICIDES IN CARP WHOLE-BODY COMPOSES

El-12. PCBs IN CARP WHOLE-BODY COMPOSITES

El-13. DIOXINS AND FURANS IN CARP WHOLE-BODY COMPOSITES

(Note: All concentrations are presented on a wet-weight basis.)

El-ii



APPENDIX E2. CRAYFISH TISSUE BIOACCUMULATION DATA

E2-1. METALS IN CRAYFISH WHOLE-BODY COMPOSITES

E2-2. PHENOLIC COMPOUNDS IN CRAYFISH WHOLE-BODY COMPOSITES

E2-3. SEMIVOLATILES IN CRAYFISH WHOLE-BODY COMPOSITES: HALOGENATED ETHERS

E24. SEMIVOLATILES IN CRAYFISH WHOLE-BODY COMPOSITES: NIROAROMATICS

E2-5. SEMIVOLAThES IN CRAYFISH WHOLE-BODY COMPOSITES: NITROSAMINES

E2-6. SEMIVOLATILES IN CRAYFISH WHOLE-BODY COMPOSITES: NAPHTHALENES

E2-7. SEMIVOLATILES IN CRAYFISH WHOLE-BODY COMPOSITES: POLYNUCLEAR
AROMATICS

E2-8. SEMIVOLATILES IN CRAYFISH WHOLE-BODY COMPOSITES: CHLORINATED
BENZENES

E2-9; SEMIVOLATILES IN CRAYFISH WHOLE-BODY COMPOSITES: BENZIDINES

E2-10. SEMIVOLATILES IN CRAYFISH WHOLE-BODY COMPOSITES: PHTHALATE ESTERS

E2-I1. PESTICIDES IN CRAYFISH WHOLE-BODY COMPOSITES

E2-12. PCBs IN CRAYFISH WHOLE-BODY COMPOSITES

E2-13. DIOXINS AND FURANS IN CRAYFISH WHOLE-BODY COMPOSITES

(Note: All concentrations are presented on a wet-weight basis.).

E2-ii



APPENDIX E3. PEAMOUTH TISSUE BIOACCUMULATION DATA

E3-1. METALS IN PEAMOUTH WHOLE-BODY COMPOSITES

*E3-2. PHENOLIC COMPOUNDS IN PEAMOUTH WHOLE-BODY COMPOSITES

E3-3. SEMIVOLATILES IN PEAMOUTH WHOLE-BODY COMPOSITES: HALOGENATED
ETHERS

E3-4. SEMIVOLATILES IN PEAMOUTH WHOLE-BODY COMPOSITES: NITROAROMATICS

E3-5. SEMIVOLATILES IN PEAMOUTH WHOLE-BODY COMPOSITES: NTROSAMINES

E3-6. SEMIVOLATILES IN PEAMOUTH WHOLE-BODY COMPOSITES: NAPHTHALENES

E3-7. SEMIVOLATILES IN PEAMOUTH WHOLE-BODY COMPOSITES: POLYNUCLEAR
AROMATICS

E3-8. SEMIVOLATILES IN PEAMOUTH WHOLE-BODY COMPOSITES: CHLORINATED
BENZENES

E3-9. SEMIVOLATILES IN PEAMOUTH WHOLE-BODY COMPOSITES: BENZIDINES

E3-10. SEMIVOLATILES IN PEAMOUTH WHOLE-BODY COMPOSITES: PHTHALATE ESTERS

E3-11. PESTICIDES IN PEAMOUTH WHOLE-BODY COMPOSITES

E3-12. PCBs IN PEAMOUTH WHOLE-BODY COMPOSITES

E3-13. DIOXINS AND FURANS IN PEAMOUTH WHOLE-BODY COMPOSITES

(Note: All concentrations are presented on a wet-weight basis.)

E3-ii



TABLE E11. METALS IN CARP WHOLE-BODYCOMP0SITES

River Station Antimony Arsenic Barium Cadmium Copper Lead
Segment Measured' Qualifier Measured- Qualifier Measured' Qualifier Measured' Qualifier Measured- Qualifier Measured- Qualifier

Cone. (mgikgi Code Cone. Img/kgl Code Cont. (mgikg) Code Cone. (mgjkg) Code Conc. (mg/kg) Code Cone. (mg/kgl Code
3A 024 0.39 UIE 0.S2 U 2.6 E 0.03 1.48 E 0.10 E
3B P26 0.48 U/E 0.64 U 1.6 E 0.35 1.82 E 0.13 E

3B D28 0.41 U/E 0.55 U 3.3 E 0.11 1,47 E 0.22 E
3B D29 0.37 Uwe 0,49 U 2.9 E 0.10 1.20 E 0.07 E
4A 031 0.30 u/E 0.40 U 1.4 e 0.04 1.46 E 0.02 E

4A D35 0.38 U/E 0.51 U 2.2 e 0.08 1.37 e 0.18 E
48 038 0.36 U/E 0.49 U 3.4 e 0.29 1.88 E 0.22 _
4B D40 0.44 U/E 0.58 U 1.3 E 0.12 1.51 E 0.23 E

U= Comnpound was not detected. Value given is thelower quantification limit.

E = Estimated value.
Metals data normalized to wet weight.

11_ - _ _ ' _ _- I 
River Station Mercury Nickel | Selenium Silver Zinc

S|g|esnt Measured- Qualifier Measured' Qualifier Measured- Qualifier Measured' Qualifier Measured' Qualifier

____. _| Cont. (mglkg) Code Cone. (mg/kgl Code Coan. Imgikg) Coda Cono. 1mglkg) Code Cont. (mg/kg) Code

3A D24 0.056 E 0.91 U/E 0.52 U 0.23 U/E 88.4 E
3E D26 0.166 | 1.12 U/E 0.64 U 0.29 U/E 112.0 E

3B D28 0.090 E 1.85 E 0.56 U 0.25 U/E 133.7 E
3B D28 0.073 E 0886 UIE 0.49 U 0.22 U/E 78.5 E
4A D31 0.148 E 0.70 1 U/E 0.40 U 0.18 UJE 100.0 E
4A I D38 0.087 6 1.17 E 0.51 U 0.23 U/ 109.S E

4B D38 0.129 1 17.29 E 0.49 U 0.22 U/E 109.6 E 0
46 040 I 0.104 I 1.02 U/E 058 U 0.26 /EB 89.9 E



TABLE E1-2. PHENOLIC COMPOUNDS IN CARP WHOLE-BODY COMPOSITES

River Station Phe"no 2-Methyinphol 44Mothylphenai 2,4-1merthylphonol

Segment Measured Noam. Conc.- QualSer Measured Norm. Coan. . uriQa%, Measured Norm. Conc.- Qualifier Measured Norm. Conu.- Qualifier

Con. NOlW/kg IugDg lipid) Code Cane. fugikgl liupg lifd) Coda Conn. lug/ko) (ug/g (IpidI Code Cone. ui/ikil (uvgt lipidl Code

3A D23 100 U 200 U 2C0 U 100 U

3A D24 1O0 U 200 U 200 U 100 U

| 3 D26 100 U 200 U 200 U 100 U

| 3 D28 100 U 200 U 200 U 100 U

3E D29 S000 220 200 U 200 U 100 U

4A D31 100 . ._ U 200 U 200 U 100 U

4A D32 100 U 200 U 200 U 100 U

45 D38 100 U 200 U 200 U 100 u
4 D40 100 U 200 U 200 _ U t10 U

= Comepound was nat detected. Valoe given Is the lower quandlication lmit.

Upid-nomr lizd data p ceenead only wheon a compound k detected.

ci _ ._. V1_'.... _ __. . _ _. ._ _ _ . . ._ __ __ __ __. ..- . . '' ''. -A 

River Station Ptetacidoropk nci 2-Clhtoraleimal 2A-Dlolidrophenol 4-Chslro-3-methylphanol

Segment Measured Norm. Cnc. Qualifier Masured Norm. Conc.- Qutdlifer Measured Norm. Cone.- Qualilier Measured Norm. Crorc. Qualifier

________ ___Coe_____ _______ ne.Iugir Wi 10d) Code CCon. lugkg)l (.luQ lipid) Code Conc. ug/apiC (uagig lpidi Coda
3A D23 1000 . U 100 _ U 200 U 200 _ i' U
SA D24 1000 U 100 U 200 U 200 _ _ U
313 D26 1000 U 100 U 200 U 200 _ _ U
36 D28 1000 U 100 U 200 U 200 U

36 D29 1000 U 4200 185 200 U 5600 247 _ .

4A D31 1000 U 100 . U 200 U 200 U

4A D35 1000 U 100 U 200 U 200 _ _ U
4B D3d 1000 U 100 U 200 . U 200 _ _ U
413 040 10Iwo U 100 U 200 . U 200 U



- - M - - -man - - - m - M-

River Station 2,4-Dlnalophenal 2-NlIoplenot 4-Nk,-oph.n.l 2,4,ATrIchlorophenol

Segment Measurod Norm. Conc. Qualiffer Measured Norm. Ccnc.' Qualifior Measured Norm. Conc.- Qualifier Measured Norm. Conc.' Qualifir

Conc. Wualkel i(ugi lipid) Code Cone. (uglkgl lug/u lipid) - Code Canc. (uglikg) (un1 lipid) Code Cane. (ug/klg (uo/g liPidl Code

3A D23 1000 U 200 . U 1000 U 200 U

| 3A D24 1000 U. 200 - U 1000 U 200 . U

36B D26 1000 U 200 U 1000 U 200 . U

3B 028 1000 U 200 U 1000 U 200 U

3B D29 1000 U 200 _ U 4000 ,176 200 j U

4A D31 1000 U 200G . U 1000 U 200 U

4A 035 1000 - U . 200 _ U 1000 U 200 U

| 4B 038 1000 _______ U 200 . U 1000 U 200 U

|u 040 1000 _____ _ U 20 U 1000 U 200 U



TABLE E1-a. SEMIVOLATILES IN CARP WHOLE-BODY COMPOSITES:|
HALOGENATED ETHERS

River Station bis42-Chloroethyl) ether bs1(2-Claoroethoxy) methane bisI2-Chlorolsopropyll other
Segment Measured Norm. Cone.t Qualifier Measured Norm. Cone l Qualifier Measured Norm. Cone.' Qualifier

Ccnc. (ug/kgD 2ug3g ldl Coda ConU . Iu10k0 ) lug/9 Uipid Code Con0. 0uglkg) (ugjg lUpid) Coide
3A D23 100 U 100 U 100 U
SA D24 0 U 100 U 100 U
38 D26 100 U 100 U 100 U
3B D28 100 U 100 U 100 U
3B D29 100 U 100 U 100 U

4A D31 100 U 100 U 100 UI

4A D35 100 U 100 _U 100
48 D38 100 U 100. U 100 U

48 D40 100 U 100 U 100 U
= Compound was not detected. Value given is the rower quantification limit.

Lipid-normalized data presented only when a compound is detected.

River Station 4-Bromophenyl phanyl ether 4-Chlo wphnyl phonyl ether

Segment Measured Norm. Cone.' Qualilar Measured Norm. Cone.i Qualifier

_Cgnc. lug/kg) (ug/g lipid) Code Cone. Wug/kg) (uiug lipid) Code
3A 023 200 U 100 U

3A D24 200 U 100 U
3B D26 200 U 100 U
38 D28 200 U 100 U

38 D29 200 U 100 U

4A D31 200 U 1W0 U
4A DS' 200 U 100 U

4B 038 200 __ _ U 100 _ _ U
48 040 200 _ _ U 100 _ U

Ei-.
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TABLE E1-4. SEMIVOLATILES IN CARP WHOLE-BODY COMPOSITES:

NITROAROMATICS

River Station 2,4-Dinitrotoluene 2,6-Dinitrotoluene Nitrobenzene
Segment Measured Norm. Conc. Qualifier Measured Norm. Conc. Qualifier Measured Norm. Concs. Qualifier

|___.___._ Cons. (uglkg) (ugig lipid) Code Cons. teugis lugl3 (n lipidi Code Cons. (ug/kgl (ug/g lipid) Code
3A D23 100 * U 100 . U 100 U U
3A D24 100 U 100 U 100 U
3B D26 100 _ _ U 100 U 100 U U
3B D28 100 U 100 U 100 _ _ U
au 029 1000 44 100 _____ U 100 _____ U

4A D31 100 U 100 _ U 100 U
4A 035 100 _ U 100 U 100t U
4B D38 100 U 100 _ U 100 _ U
4B D40 100I_ U 100 U 100 U U

U = Compound was not detested. Value given is the lower quantification limit.
Upid-normalized data presented only when a compound Is detected.

LA



[ABLE E1-5. SEMIVOLATILES IN CARP WHOLE-BODY COMPOSiTES5:

N ITROSAM IN ES

River Station N-Nitmaodi-n-propylaminae -Nltrosodiphenylamine
Segment Measured Norm. Conc,' Qualifior Measured Norm. Conc.' Qualifier

Cone. (ug/kgI (ug/g lipid) Code Conc. lug/kg) (ugflg lipid) Code

3A D23 100 _ U 100 U

3A D24 100 U 100 U
33 0D26 100 U 10 _____ U
3B D28 100 U 100 U
38 D29 2900 128 __ 100 __ U
4A 031 100 U 100 U
4A D35 100 DU 100 U

4B D38 100 U 100 U

4B D40 100 _ U 100 _ U
Compound was not detected. Value given is the lower quantification limit.

Upid-normalized data presented only when a compound is detected.

E]-65



TABLE E1-6. SEMIVOLATILES IN CARP WHOLE-BODY COMPOSITES:

NAPHTHALENES

River Station 2-Chforonaphthalene 2-Methyinaphthalene

Segment Measured Norm. Ccnc.- Qualifier Measured Norm. Cona.' Qualifier

|_________ Cona. Cuglkg) (ug/g lipid) Code Cano. tug/kg) lug/g lipid) Code

3A D23 100 U 100 U

3A D24 100 U 100 _ U
. 3B D26 100 U 100- _U

| 3B D28 100 __ U 100 U
3B D29 100 U 101 4.4

4A D31 100 U 100 - . U
4A D35 100 230 5.C 

| 48 D38 100 U 100 U
4B3 040 100 U 100 UI Compound was not detected. Value given is the lower quantification limit.

Lipid-normalized data presented only when a compound is detected.

E-7 



TABLE E-7. SEMIVOtATILES IN CARP WHOLE-BODY COMPOSITES:

POLYNUCLEAR AROMATICS

River Station Actaaphtlena Acenaphthyt Anthiraceneo Bezaalanthlbar enr

Sopment Measurad Norm. Conc.- Qualifier Measumed Norm. Conc. Qualifier Measured Norm. Conc.- Qualisior Measured Norm. Con.-' Qualifier

Conc. (uglgl (uglg It;idl Code Conc. (uglvkg (ug1g lipid) Code Conc. iug/lkg) (tgfg lipid) Code Conc. (uglog) tugli lipid) Code

3A D23 100 U 100 U 100 U 100 . U
3A D24 100 U 100 U 100 U 100 U

3B D26 100 U 100 U 100 U 100 U

33 D20 100 U 100 U 100 _ U 100 0

3B D29 3800 167 100 U 100 U 100 U

4A D31 100 U 100 U 100 U 100 U

4A D35 100 U 100 U 1_00 . U 100 u
4B D38 100 U 100 U 100 U 100 U

4B D40 10 U 100 U 100 U 100 U |

Compound was not detectsd. Value given Is the lower quantilication lImit.

Upid-ror-malzed data poesented civ when a compound 1s detected.

(TI

River SWItMen Bxonzubl Mureraeo. gBanzdtkfituotulthur UBanzo(alpyrreene 1%e..e.hllpeytne

Segmmnt Measured Norm. Corc.- Qurlifler Measured Norm. Conc.- Qualfieor Measured Norm. Conc.- Qualifier Measurad Norm. Conc. Qualifrr

Conc. (ue/kil (ualg bpid) Code Cont. iug/lkcg (ug/ig kpi Coda Co... UlgIrgi (ug lpidl Ccda | Code onc. (ug/kg) lUg/g lipid) Code

3A 023 200 U 200 U 200 _ _ U 200 _ _ U
3A D24 200 j _ U 200 U 200 j U 200 U
3B | 262 200 _ U 200 j U 200 _ | U 200 j j U
3B D28 200 U 200 _ U 200 _ U 200 | | U
3B |D29 200 i _ U 200 U 200 __ __ U 200 __ j U

4A D31 200 U 200 U 200 _ U 200 _ j U
4A D35 200 U 200 U 200 _ U 200 _ _ U
4B 1D38 200 i U 200 U 200 i U 200 i i U
48 D40 200 U 200 U 200 _ _ U 200 _ _ U



- - ----- - m m - ~~~~~~~~ m -

River Station Chrylenn Dlbe. ota.hlanthreoene Fluorenthene Fluorane

Segmernt Measured Norm. Cone.- Qualiflor Measured Norm. Cone. Qualifier Measured Norm. Cono. Qlualifier Mes.ured Norm. Conc. Qualifiar

Cane. Iunlkgl) -ugl lipidl Code Cone. tug/kg) (ug/g lipid) Code Cone. tug/kre fuglg Ilpid) Code Cone. lug/kol ltog/ lpid) Code

3A D23 100 U 200 U 100 U 100 U

3A D24 100 U 200 U t00 U 100 U

3S D26 100 U -200 U 1ao U 100 I u

3B D28 100 . U 200 _ U 100 _ U 100 U

3B D29 100 _ U 200 U 100 U 100 U

4A 031 100 U 200 rU 100 U 100 U

4A 03S 100 tt 200 U 100 U 100 U

4B 028 100 U 200 U 10 U 100 U

4S D40 100 U 200 U 0 _ _ U 100 U

. 4 .I . O. _ _ _u_ 

River Statioan lndeaenoe2.3-c dlpyaen6 Naphtirelan. Flhenanthen Pyrene -

Segment Meesured Norm. Corne. Quelifler Measured Norm. Cone. Qualfier Measured Norm. Cone. Qualilier Moasured Norm. Conc.- Qualifier

cn.tu lug/ael (ug IlPHld) Code Cone. (ue/kgi (ua/g lipid) Code Cone. (ug/kg) (augl liPid) Cede Cone. lugikg) lug/ lipid) Code

3A D23 200 U 100 U 100 | U 100 | U
3A D24 200 U tO0 U 100 _____ U 100 | U

3B D26 200 U 100 U 100 _ U 100 _ U

3B D28 200 U 100 U 100 | U 100 | U

3B D2S 200 U 100 U 100 | U 5200 229

4A Dal U 100 U 100 U 100 _ U

4A D35 200 U 220 5.5 100 |OD U 100 U

4B D33 200 U 100 I U U 100 ___O_ U

4B D40 200 U 100 U 100 j U 100 _I U



TABLE E1-B. SEMIVOLATILES INCARP WHOLE-BODY COMPOSITES:

CHLORINATED BENZENES

River Statlon 11,3-Dlchlorobenzene 12-Dlohlorobzne 1.4-Dlchlrobenzene 1.2,4-Trichlorobenzena

Segment Measured Norm. Cone. Qualifier Measured Norm. Cone.' Qualifier Measured Norm. Cone.' Qualifier Measured Norm. Conc. Qualifier
Cone. luglkg) lug/g lipid) Coda Cone. lug/kg) (ugfg lipid) Code Cone. lug/kg) (ug/g lipid) Code Cone. (ug/kg) (ug/g Ilpid) Code

.A D23 100 U 100 U . 00 U 200 U

3A D24 100 U 100 U 100 U 200 U

3A D26 100 U 100 U t00 U 200 U

315 028 100 U 100 U to0 U 200 U

a. 029 100 U 100 U 1800 79 137

4A D31 100 U 100 U 100 U 200 U
4A D35 100 U 100 U 100 U 200 U
48 038 100 U 100 U 100 U 200 U

4A D40 100 U 100 U 100 U 200 U
issue Raference Levels na na- na- 1300

U Compound was not detected. Value given Is the lower quentification limit.
Lipid-normalized data presented only when a compound is detected.

Tissue reference level not oseiRake foe This compound.

0

River Station Hexachtorobenzene NHexachirobutadlene Hexarhihooethane Hexachlorocyclopentudirne

Segmont Measured Norm. Conc. Qualifier Measured Norm. Cone.' Qualifier Measured Norm. Cone.
0

Qualifier Measured Norm. Cone. Quslifior

______,__| Cono. (ug/kgl (ug/g iipid) *Code Cone. (ug/kg) (ug/g lipid) Code Conc. (ug/kg) (uglg lipid) Code Cone. iug/kgl) lug lipid) Code

3A D23 200 U 100 U 200 U 500 U

3A D24 200 1U . 100 U 200 U 500 U

3B D26 200 U 100 U 200 U Goo U

38 D28 200 U 100 U 200 U 500 U

38 D29 200 U 100 U 200 U 600 U

4A D31 200 U 100 U 200 U 500 U

4h 0 D358 200 U 100 U 200 U 500 U

4B D38 200 U 100 U 200 U 600 U

48 D40 200 U | 100 U 200 U | 00 U
rissue Referencs Levals Iaa- na- na- I aliI - - - - ---- - -- ,

mmmmmm__ .. 



T [ABLE E1-9. CONCENTRATIONS OF BENZIDINES IN CARP TISSUE

River Station 3,X-Dichlorobenzldine
Segment Measured Norm. Cone.' Oualifier

Conc. (ugikgl (ug/g lipid) Code
3A. D23 1000 U
3A D24 1000 U
3B D26 1000 _U
3B D28 1000 U
3B D29 1000 U
4A D31 1000 _ _ U
4A D35 1000 U
4B D38 1000 U
4B D40 1000 U

U = Compound was not detected. Value given is the lower quantification limit.
U Lpid-normalized data presented only when a compound is detected.I ~ 



TABLE E-10, SEMIVOLATILES IN CARP WHOLE-BODY COMPOSITES:

PHTHALATE ESTERS

River Station Dimethyl phthaatm Diutyl phhlat.e t-n-buiyl phtlats
Segment Measured Norm. CoCe.- Qualifier Measured Norm. Cone.' Qualifier Measured Norm. Cone.' Qualifia

Cone. iug/kg) (ug/g lipid) Code Cone. Iug/kg) (uglg lipid) Code Cone. lug/kg) fug/g lipid) Code
3A I D23 700 U 200 U 100 U
3A D24 100 U 200 U G00 U
| z _ D26 __0 U 200 U 100 U
3E 028 100 U 200 U 130 4.6
| 3R D29 IGO __ U 200 U 100 U
iA D31 _ _U 200 U 100
_ 4A 035 100 U 200 U 100 U
4B D38 100 U 200 U 160 4.9

1________ 4B______ _D40 .0_ U 200 U 100 U
= Compound was not detected. Value given is the lower quantification rTnit.

Upid-normaliked data presented only when a compound is detected.

River Station Banzyl bty palatI bbEj22EIhynWxy) phthaatu Dx-n-octyl phtha'ats I
Segment Measured Norm. Cone.' Qualifier Measured Norm. Conec. Qualifier Measured Norm. Cone.' Qualifier

Cone. (ug/kg) lup/g WipidM Code Cone. (Uglkg) (ug/g lipid) Code Cone. lug/kg) lu61 lipid) Code
3A D23 100 U 1100 44 200 U
3A D24 100 U 530 8.1 200 U
3B D26 100 U 100 U 200 U
3B D28 100 U 450 16 200 U
3B D29 100 U 6&0 30 200 U
4A D31 100 U 4E0 8.1 200 U
4A D35 100 U 850 21 200 U
4B D38 100 U 790 24 200 U
4B 040 100 U 1500 37 200 U

E-12



FABLE E-1i1. PESTICIDES IN CARP WHOLE-BOOY COMPOSITES

River Station o.p-PPP oGp-DE o.p-DDT 1.4-DDD

Sgment Measured Norm. Cone.- Qualifier Measured Nor. Conc,' Qualifier Measured Norm. Cone.' Qualifier Measured Norm. Conz., Qualitier

Conc. (ugSkg) tugtg lilidI Code Cone. luglko) lugig lipid) Coda Conc. tug/kg) (ug/g lipid) Code Conc. (uglkog tu0/g lipid) Coda

3A D23 3 U __ 3 U 4 U 7.6 0.30 E

3A D24 3 . U 3 U 8. U 4.4 0.07 E

3B D26 20' U 1i7 0.29 3 U 23 0.39 E

33 D28 3 U 11 0.39 E 6.9 0.24 E 3.5 0.12 E

36 D29 3.3 0.15 E 4' U 3 U

4A D31 3 U 11 0.18 E 3 U 7

4A 0 D35 3 U 3 U 3 U

4B D38 3 U 4 U 4' U 4.9 0.165

4 D40 6 U 3 U 3 U 14 0.34 E

Tissue Reference Levels 200 200 200 200

U _ Compound was not detected. Value gi0n is the lower quantifcation limit.

|E Estimated value.

Reporting limits adjusted due to cocluting interfering peaks.

LUpld.aoroolired date presented only when a compound is detected.

Tissue reference level not availabte for this compound.

River Station 4,4'-DDE 4,4-ODT Heptcholde Heptachlor epoxide

Segment Measured Norm. Cone.- Oualifier Measured Norm. Cone.' Qualifier Measured Norm. Cowe.' Qualifier Measured Norm. Coon.. Qualifier

| - Cone. fuolkgl hog/s lipidi Code Cone. iug/okt tug/g lipid) Code Cone. lug/kgl (ugfg lipidl Code Cone. lug/k9i1 -uglg lipidl Coda

3A | D23. t1 0;72 E 3 | _ | U | 3 U 3 _ _ U
3A D24 21 0.32 E 3 U 3 U 3 __U U

3B6 D26 3 U I E 019 E 3' U | 4| U

363 D28 37 | 1.31 E 3 _ U 3 U 3 U

3B 029 22 0.97 3.5 0.15 E 3 U 3 | _ U

4A E31 91 1,53 E 7 0.12 ___ U 3 U

4A D35 38 | 0.96 | _ |_ 3 _ _ U 3 _ | U 3 U
4B 036 98 2.67 _ 1 5.3 0.16 E 3 ____ U 1 3 i _ U

_ 46 040 40' _ U 3.5 0.77 E 3 __ _ U 3 - U
Tlssee Raference Levels 200 200 200 nao"

1[.- . ... 1



River Statien Chlordan. Aldrin Dbidrin Miex

Sesment Measured Ncom. Conc. Qualifier Measured Norm. Cone. Qualifer Measured Norm. Conc. Qualifier Messured Norn. Cone.- Quallilor
Cone. (ugikg) (glig lipidl Code Con. (uglkg) (ugJa tipid) Code Cana. (ugkg) (ugig llpidl Code Cone. lugCkCIi WWI/5 bipidl Cod.

3A D23 3 U 3 U 3 ___ U 3 U
3A 024 3 U 2 U 3 U 3 U
38 D28 3 U 4_ U 10' _ U 8.8 0.i5
3B D28 3 U 3 U 3 U 3 U
3B D29 3 U 9.6 0.42 3 U 3 U
4A D31 3 U 4 U 5.6 0.09 E 3 U

4A D35 3 U 3 U 3 U 3 U
4 B D38 3 U 3 U 3.8 0.11 E 3 U

4B 040 3 U 3 U 3 U 3 U U
Tissue Reference Lavele na 120 130 300

River Statlon DOaue Itros Methyl pasereion Pr1thon i
Segmanet Measured Norm. Cone.' Quali/ier Memsured Norm. Cpcm.' Qu3lifler Measured Norm. Cone.' Couaifier Measured Norm. Cne.' Qualiioer

Cone. fugkti (0ug8/8 lipdl Cede Cone. (uolkai) (ou/g pld)l Code Curse hug/kg) (uolg lpidi Code Cone. Nuo-hWl tuee ripid) Cede
3A D23 3 U 30 _ _ U 3 U 3 | | U
3A D24 3 U 30 | U 3 _ | | U 3 | | U _
3B D26 4 _ U 30 | | U 3 U 3 Li_ U
3B D28 3 U 30 |U 3 _ _ U 3 . 0
3B D29 3 U 30 U 3 | | U 3 | | U
4A D31 3 U 30 U 3 |1 3 | | U
4A D35 3 U 30 | U 4' U 3 |-- U
48 D38 3 U 30 1_ 1_ U 3 1 I U 3 V
48 D40 3 U 3 Li|3 U

riSue Roference Level6 na _. no.. *s_ 



Rivcer Station MIalathlon Toxapheno isophorona EndoUlfan I
Segment Measured Norm. Conmc. Qualifier Measured Norm. Conc.'. Qualifier Measured Norm. Cone.' Qualifier Measured Norm. Conc.' Qualifier

Conc. tug/kg) (uglg lipid) Code Cone. luelkDI tuolu/a Iliidl Code Conc. luglkg) (ogle lipidl Code Conc. lueikg) leg/g lipid) Code
3A D23 3 . U 150 _ U 100 I_ U _ 3 U
3b D24 3 U 150 U 100 U 3 U
33 D26 43 U 150 U 100 U 3 . U
3B D28 3 U 150 U 100 U 3 U U
3B D29 3 U 150 U 100 U 3 U
4A D31 3 U 150 U t00 U 3 U
4A D35 3 U 150 U 100 0 3 .. U
46 03B 3 U 1S0 U 100 _ U 3 U
48 D40 6- U 160 U 100 . U__ U

is5ue Reference Levels na. . na na a- n_, __

River Station Enlosuf"r It Enclosuffan sulate Enddrln nddn r1ddehyaj
Segment Measured Noem. Conc. Qualifier Measured Norm. Cone. QCualfier Measured Norm. Conc. Qualifier Measured Norm. Cone.' Qualilier

Cono. lug/kgl ) u[aI lipid) Cede- Con,. gila/kl lug/g lipidl Code Cone. furlekgl tug/o IlpidI Code Conc. tuglkgl tuglg lipid) Cede
3A D23 3 U 3 U. 3 _ U 3 _ _ U
3A D24 3 f_ U 3 U 3 | U 3 | | U
3B D26 3 _ U 3 U 12 | U 5' | _ | 0
3B D28 3 U 3 . U 3 _ U 3 LI_ U
3B 029 3 U 3 U 3 U 3 U
4A D31 3.__ U 3 U 3 _ _ U 3 |L| U
4A 035 3 U 3 U 3 U 3 | | U
4B D38 3 U 3 U 3.9 0.12 E 3 U
48 40U 3 U 3 U 3 U

ssue Rlference Lovelsa e-- 25 f.l .



River Station aMhoaychlr aloSHC b3t.-SHC delta-BHC

Segment Measured Nonnalized" Qualifier Measured Normalized" Qualilier Measured Normalized'- Qualifier Measured Normaleded Qualifier

Coon. (.glkg) Comc. luglka) Code Conc. (ug/kg) Conc. (ugikg) Code Conc. (un/kgl Coam. lungkg) Code Conc. uiliklg) Conc. lNgkol Code

3A D23 30 U 3 U 3 U 3 U

3A D24 30 U 3 _ U 3 U 3 U

3B D26 30 U 3 U 3 U 3 U

35 D23 30 U 3 U 3 U 3 U
38 029 30 U 3 U 3 U 3 U

4A D31 30 U 3 U 3 U 3 U

4A 036 30 _ U 3 U 3 U 3 U

4B 033 30 U 3 U 3 aU 3 U
45 D40 30 U 3 U 3 U 3 E U

-iossua Reference Levels n- 100 100 100

River Seatior, s-ea-BHC

Segment Measumed Nensn. Coo.' Quclifter

Conc. lg/k) (tg iiPld)td Cede

3A D23 3 | U
3A D24 3 | U
3B D26 3.5 0.05 ;

3B D28 3 - U
3B D29 3 _ -U
4A D31 3 _ U
4A ID 35 3 U

45 D035 3 |___3 U
| 4B D40 3 U

Tlsue Refenoe Levels 100

-~ ~ ~ ~ ~ m ....... , ,, ., ... -. , , .-_. _



TABLE EI-12. PC3S IN CARP WHOLE-BODY COMPOSITES

River Station Aolols-11016 Arodler-1221 Aroclor-1232 Aroclor-1242
Segment Measured Norm. Conc. Qualifier Moasurod NHrm. Conc. Qualfier Measured Norn. Cocn Qualifier Measured Norm. C.n- Qualifier

Cone. (ug/ks) fuels Rpidl Code Conc. fun/kgl tUg/g lipid) Cede Cone. (ug/kgl (ugla lipid) Code Conc. lug/kg) tugfg lipid) Code
3A D23 50 U 50 U s0 U 50 U
3A D24 50 _U s U 50 U 50 U
3B D26 50 U 50 U so U s0 U
38 .D28 so U S0 U SO U 50 U
3B D29 so U S0 U So U 50 U
4A D31 so U so U 50 U 50 U
4A 035 50 U 50 . U U 50 U
4B D3 U 0 U 50 U U i
4B D40 bO U 50 U 50 U 50U

/0sue Rafareec: Lala ns na na n a --

Compound was not detected. Volue given ia the lower quantilinotlon limit.

Upid-normalized date presented only when a compound Is detected.
Tissue reference lavel not aveiable Ior this compound.

Rivor Station Afaclor-1248 Aro-lr-1254 Aroclor-1260 Totf Detected PCBs
Segment M.a.ured Noam. Conec. Qualifier Measured Norm. Cenc. Qualifier Measured Norm. Conc. Qualifiar Measured Norm. Conc.-
- |-- | ~~~~~Cone. tugrkMl (Wal lipid) Code Cone. tun/kgi (ugig I pid) Coda Conc. (ug/kg) tUD/D lipid) Code Conc. (ugjkg) tuglg Ilpio)

3A | D23 6D _ U so U - 9 _ 2.8 69 | 2.
| 3A |D24 50 | U so | U 62 ' 1.0 62 | 1.0

3B | D26 so l l U so U 50 1 t.4 _601.4

| 3B | D28 6 0 z | U 270 _ _9.6 so_ 5 0 | U 9B.
3E t | D29 50U 120 4.4 4 50 U 4 4

1 4A _D35 50 1 | U 60 1 1.6 _ 50 | | U 60 1.S
4B 0 DE - _-- |. U 110 3-3 SQ U 3.3
4 4B D40 50U so _ U 110 | 2.7 M M 2.7

T'ssua Reference tavl a naI na 110



IABLE Et-13. DIOXINS AND FURANS IN CARP WHOLE-BODY COMPOSITES

Hiver Station 2,3,7,8-TCOD 1 23,7.8-PaCD 1,2.3,47B-HxCDD 1,2,3,6,7.,.HxCDD

Segment Measured Norm. Canal Qualifier Measured Norm. Cone. Qualifiar Measured Norm. Conc' Qouaiitar Measured Norm. Cone' Ouaiflier

Cona. tpw/sl )ngig fpidi Cede Cone. )Pg/g( (eg/t lipid) Cede Cone. t99/g1 tnq/g lipidl Coda Cone. a g/g) (ngjg lipid) Code

3A D24 1.57 0.025 1.89 0.030 S/M 1.45 0.023 SIM 4.82 0.076

38 028 1.64 0.057 1.77 0.061 SiM 1.18 0.041 8 3.73 0.129

4A D35 1.32 0.034 1.11 0.028 SIM 0.62 0.016 SIM 1.53 0.039 SiM

48 | 38 1.28 0.085 0.84 0.056 S/M 0.26 0.017 S 0.73 0.049 S

48 D40 2.1 0.030 1.6 0.024 S/iM .4 0.00N5 SIM 1,3 0.028 i

oissus Reaereenc Levels nn' 'e. n
0
a na

_ Conmpound was eot deteactd.

= Acolyte not detected at or absove the saiple specific Estimated Detection Limit (ED!.

he E0L is maported.

= Analuty not detected at or above tha Lower Mothed Calibration Limit ILMCLI.

T LMCL Is repsored.

- Estimated Maximum Possible Coneentratlon.

D - Estimeted Maaimum Pasuiblt Coentntration with Diphenyl Ether iaterferences.

- Anilyas detected below the Lower Method Cailbrti.o Limit. Valaa f hrud be

onsidared an estimate.

- * Obtaioed from a D8-225 tcrumn.
Oo ' ' Lipidcnormalized data presented only when a compeund Is dutrcted.

Tissue referene lavel not available for this campound.

River Station 1,2,3,7,8,9-HxcDD 1,2.3.4,6,7,8-HECDD OC3D 2,3,7,8-TCDF

Segmeant Meeusred Norm. Cone'a Qualilier Measuread Norm. Cana c Quattier Meeausd Norm. Coneot Ouastir Measurad Norm. Cone-, Qualifier

Cone. lPg/e) (note lipdhl Code Cone. (Psal) ug/ng lipid) Cede Cse,. Pec/el ingc/ rPud) Code C.c.. tPa/sl (no/o idi Code

| 3A D24 O.b 0.008 S, 9.81 0.158 20.1 0.324 4.37 0.070

38 D28 0.36 WE 9.5 0.328 30.6 t.0 8 4.89 0.168

l 4A D35 0.21 0.005 SiM 3.42 0.0a8 12.3 0.315 9.53 0.244

| 46 D33 0.12 O.C08 SiM 1.58 0.106 S 2.71 0,18t 7.6 0.507 .J. .

i 4B D40 0.27 0.004 Sm/ 4.39 0.0o 4 7.a4 0.10 12.2 0.177
Tissue Raeerence Levels n' na' n ' 

m~~ a. a a_ a a. ... a a. 



River Station 1.2.3,7.8'PeCOF 2.3.4.7.8-PeCOF 1,2,3,4,7.84HoCDF 1.2.3,6.7,8H.HCDF
segmeont Measured Norm. Csns- Qualdioir Measured Norm. Cone~ flalifie, Measured Norm. Coe"s Qua~lifer Measured Norm. Cane-- Qualifier

Coos. (pg/ga Ing/g Jipidi Code Cons. (pgal) (no/S HlgdI Code Cone. (Pu/la Ingig lipid) Codo Cons. pg/a) (.ogg lipid) Code
3A 024 0.76 0.012 S 1.37 0.022 S 0.66 0.011 S 0.7 0.009 5

028D 0.57 0.020 S/im 1.37 0.047 5 0.52 0.018 S 0.42 0.014 51W.
4A DOS0S 2 0,007 S 0.73 I 0.018 Sim 0.23 0.008 Sim 0.8 0.008 S
40 D3 0.1 0.1 0.48 0.031 S 0.12 0.008 S 0.09 0.00 Sim
4B D4 019 010 0.88 0.014 S 0~9 003 Sim 01 .0

oisue Reference Levels 08 na.. no..

River Station 2.3A46,7,8-HXCDF 1.2.3.7.8.9-HoXCDF 1,2,3,4,6.7,8.HpCDF 1,2.3A47,8.9-HpCDF
Segment Measurad Norm. Cone" Qualifier Measorad Norm. Cneeo- Qualifier Measured Norm. Coos' Qulfeo r Measurad Norm. Conec- Qutalifior

Cans. (pg/Si (no/a IlipidI Code Cne-o (pg/al (aa/8 lipid) Cede Coos. (pga/s (agip lipid) Codp C~ose 1pae) (nglg Hlpd) Code
3A 024 67 0.092 MD 0.3 U/ 075 001 5 0 /

'.0 ~~~ ~~38 028 . 0.121 MD 0.34 U/E 1.21 0.045 5 U/S W
4A 035 0.33 0.008 Sim 0.21 I I UE 0.4 0.010 S 0.12 0.003 5

4B (38 0.26 0.017 5 0.05 0.003 S/m 0.18 0.012 Sim 058 UWE
5J. 540 0. 0gi 0.12 WE 0.7 004 Sim 16W

isuea Reforenso Lvla a . - n *n.e" na.

River Station OCDF TEC (FULL) TEC (HALF') TSO (ZERO)
Segmentf Measured Norm, Cons'- Cuolifir Calculeted Calculated Calculated

Caore. (pp/all I0g/9 lipid) Cede Coos. (ga/a) Coon, (p0/a) Cone. (0(8/SI
3A D24 0.86 0.014 SIM ~.
38 D28 2.48 0.084 8 S iii i 
4A 035 0.84 0.022 5
48 038 0.29 U/E 1.6) 2.89 2.88

4B D40 0.52 WE/S .

Tissue Sofaesene Levels na-Y 2? 3 3



- - - -- - -- - - - - - - - - -

TABLE E2-1. CONCENTRATIONS OF METALS IN CRAYFISH WHOLE-BoDY COMPOSITES

IT
River Station Antimony Arsenic Barium Cadmium Copper Lead

Segment Measured I Qualifier Measured Qualifier Measured * Qualifier Measured Qualifier Measured * Qualifier Measured Qualifier

Cons. !mglkgl Code Conc. tmg/kgl Coda Cone. (mg/kgl Code Cons. Img/kg) Code Con~o. tmg/kg) Coda Conc. (mg/kgl Code
IC D6 2.80 VIE 0.37 U 1.6 E 0.08 37.33 E 0.02 E

IC D8 2.88 VIE 0.38 U 1.5 E 0.08 30.77 E 0.02 E

IC D01 2.48 U/E 0.33 U 1.3 E 0.07 41.39 E 0.02 E

2A D12 2.72 . UIE 0.36 U 0.8 E 0.05 19.93 E 0.04 E

28 D15 2.45 UWE 0.33 U 0.6 E 0.08 27.80 E 0.02 8

2B D15d 3.265 UE . Ce 1.9 E 0.13 28.17 E 0.02 E

2C D16 2.30 U/E 0.31 U 0.6 E 0.03 21.47 E 0.02 WE

2C D19 2.72 U/E 0.36 U 1.2 E 0.07 38.05 E 0.02 U/E
2C D20 4.05 WEU 0.54 U 3.5 E 0.08 27.00 E 0.03 U/E

3A D22 0.35 VIE 0.46 U 1.8 E 0.05 17.94 E 0.05 E

0 3A D23 0.31 U/E 0.42 U - 1.5 E 0,06 25.00 E 0.02 E

3A D24 0.37 UIE 0.49 U 1.6 E 0.05 24.55 E 0.02 E

33 026 0.38 U/E 0.48 U 2.5 E 0.08 46.40 E 0.03 E
3B D26d 0.37 VIE . 2.5 E 0.10 44.73 E 0.02 VIE

38 D28 1.98 UIE 0.26 U 1.1 E 0.09 35.73 E 0.01 E

4A D29 2.40 VIE 0.32 U 1.0 E 0.10 25.60 E 0.02 UiE

4A D31 1.84 U/E 0.25 U 0.9 E 0.09 37.99 E 0.03 E

4A D3S 1.78 U/E 0.24 U 1.0 E 0.02 26.17 E 0.01 E

4A D38 4.05 U/E 0.54 . U 1.6 E 0.11 29.70 E 0.03 E
4B 040 3.42 U/E 0.46 U 2.1 E 0.12 29.60 E 0.05 |

U = Compound was not detested. Value giveon is the lower quantifioation limit.

t = Estimated value.
Metals data normalized to wet weight

, C Not reported.



River Station Mercury Nickel Seleniumn Sliver Zin
segment Measured Qualifier Muasured Qualifier Measured * Qualifier Measured Qualifier Measured Qualifier

Conc. (mg/kg) Code Coac. (mg/kg) Code Conc. rmg/kg) Code Cone. (mg/kg) Code Cotnc. (mo/kg) Code

1C D6 0.056 E 0.65 UIE 0.37 U 0.17 WE 26.1 E

| C D8 0.038 E 0.67 UIE 0.38 U 1.17 E 26.9 E

1C D10 0.013 UWE 0.58 UE 0.33 U 0.94 E 24.8 E

2A D12 0.021 E 0.63 UWE 0.36 U 0.82 E 23.5 E

26 D1S 0.022 E 0.57 U/E 0.33 U 0,80 E 24.5 E

2B D1 5d 0.061 E 0.76 WE . _ u 1.13 E 21.0 E
2C D16 0.022 E 0.54 U/E- 0:31 U 1.03 E 24.5 E

2C D19 0.036 E= 0.63 U/E 0.36 U 0.16 E/E 29.0 e

2C 020 0.022 E 0.95 U/E 0.54 U 1.54 E 29.7 E

| 3A D22 0.049 E 0.81 UWE 0.46 U 0.48 E 21.9 E

3A D23 0.078 E 0.73 WE 0.42 U 0.38 E 20.2 E

3A D24 0.042 E 0.86 U/E 0.49 U 0.34 E 21.1 E

35 D26 0.015 UfE 1.01 E 0.48 U 0.23 U/E 38.8 E

36 D26d 0.067 E L.23 E . . __. 0.22 U/E 33.7 E

3B D28 0.060 E 0.46 U/E 0,26 U 0.58 e 26.5 E

4A 029 0.012 U1/E 0.56 U/E 0.32 U 1.01 E 27.2 E

4A D31 0.053 E 0.43 U/E 0.25 U 0.55 E 25.7 E

4A D35 0.056 E 1.02 E 0.24 U 0.61 E 27.4 E

4A D38 0.018 E 0.95 E/E 0.54 U 1.11 E 29.7 E

46 D40 0.014 E 0.80 U/E 0.46 U 1.37 E 34.2 E

I .m -. _ . _ 



TABLE E2.2. PHENOLIC COMPOUNDS !N CRAYFISH WHOLE-BODY COMPOSITES

Rlvar Station Phenol 2-Methylphenal 4-Methylphanol 2,4-Olmethylph.enol

Segment Meosured Norm. Con.c- Qualifier Measured Norm. Conc.- Qualifier Measured Norm. Conc.' Qualifier 'Measured Norm. Cone. Qualifier

Cono. tuq/k0 gi (uglk lipid) Code Coni. tuglkgl li HOld) Code Cont. (ue/kgi (uglSi lipid) Code Conr. lug/lkq (ugp6 lipidl Code

1iC D6 100 U 200 U 200 U 100 U

iC DS 100 U 200 U 200 U 100 U

1C D10 100 U 200 U 200 U 100 U

2A D12 100 U 200 U 2S0 U 100 U

2B D15 100 U 200 U 200 U 100 U

2C D16 100 U 200 U 200 U 100 U

2C D19 100 U 200 U 200 U 100 U

2C D20 100 U 200 U 200 U 100 U

3A D22 100 U 200 U 200 U 100 U

3A D23 100 U 20Q U zoo U 100 U

3A D24 100 _ U 200 U 200 U 100 U

3B 026 100 U 200 U 200 U 100 U

3B D28 100 200 U 200 U 100 U

4A 329 100 U 200 U 200 U 100U

4A 031 100 U 200 U 200 U 100 U

4A 035 100 U 200 U 200 U 100 U

4A D38 100 U 200 U 200 U iO U
4B D40. 100 U 200 U 200 U 100 U

_ Compound was not detected. Value given Is the lower quantification limit.
Lipid-aorarrh-d data presented only when a compound is detected.



| tiver Station Pentardiforoplrnol 2-C0darophencl 2.4Dlchloaprheanl 4-Ch/ero.3-methylphenol

Segment Measured Noma. Coesi. Qualifier Moesured Norm. Conec. Qualifier Me.s.rod Nofm, Cone. Qusliliar Measured Norm. Ccnc1. Qualfier

Corc. (uglkg) (ue/g ilpldl Cods Conc. uglkgq) .uglg lipid) cede Cons. Walkol (tog lipid) Cods Conc. (uglkg) (ogug Rpid Code

IC 0is 1000 U 100 U 200 U 200U

IC D8 1000 U 100 U 200 U 200 U

| C D10 1000 U 100 U . U_ 200 U 200 U

2A 012 1000 U 100 U 200 U 200 U

29 D15 1000 U 100 UL 200 U 200 U

2C D16 1000 U 100 U 200 U 200 U

tsMI2 D19 1000 U 100 U 200 U 200 .. U

2C D20 1000 U 100 U 200 U 200 U

u | 3A D22 1000 U 100 U 200 U 200 U

3A D23 100 O U 100 U 200 U 200 U

3A D24 1000 U 100 U 200 U 200 U

38 D26 1000 U 100 U 200 U 200 U

39 D28 1000 U 100 U 200 = U 200 U

4A D29 1000 U 100 U 200 U 200 U

4A D31 10D0 U 100 U 200 U 200 U

4A 035 1000 U 100 U 200 U 200 U

4A D39 1000 U 100 U 200 U 200 U

4S D40 100. _ U 100 U 200 U 200 U



I-- mmmm~m.

Rivet Station 2.4-tlelleophonel 24Nitrophenol 4*Nltrophanol 2,4.6-Telhloropsennl 

Segment Messured Norm. Conc.- Qualifier Measured Norm. Cono.' Qualifier Moasured Norm. Cone.' Qualifier Measured Norm. Cone.' Qulifir|,
Cons. (.Uskgl (tg/o lipidl Code Cooe. (atkgI) IUDlg lipid) Code Cons. (ug/fkg) (.g/ lipid) Code Cons. (.a/kg) (0l0/g lipidl Codo

1C 06 1000 U 200 U 1000 U 200 U
l C OD 1000 U 200 U 1000 U 200. U
I C D10 1000 U 200 U 1000 U 200 U
2A D12 1000 U 200 U 1000 U 200 U
2B D15 1000 U 200 U 1000 U 200 U
2C D16 1000 U 200 U 1000 U 200 U
2C D09 1000 U 200 U 1000 U 200 U
2C 020 1000 U 200 U 1000 U 200 U
3A 022 1000 U 200 U 1000 U 200 U

| 3A 023 1000 U 200 U 1000 U 200 U
3A 024 1000 U 200 U 1000 U 200 U
3B D26 1000 U 200 U 1000 U 200 U
36 028 1000 U 200 U 1000 U 200 U
4A D29 1000 U 200 U 1000 U 200 U
4A D31 1000 U 200 U 1000 U 200 U
4A D35 1000 U 200 U 1000 U 200 U

4A D38 1000 U 200 U 1000 U 200 U

4B 040 1000 U 200 U 1000 U 200 U



TABLE E2-3. SEMIVOLATILES IN CRAYFISH WHOLE-BODY COMPOSITES:

HALOGENATED ETHERS

River Station bii2-Chloroethylo ether bh1s2-Chlromethloxy) methane bs(2-Chloaotsopropyl) ether

Segment Measured Norm. Conc. Qualifier Measured Norm. Conc.- Qualifier Measured Norm. Conc. Qualifier

Cons. (ug/kg) iug/g lipid) Coda Conc. Iuglkg) (ug/g ipid) Code Conc. Iug/kg) (uglg ipid) Code

1 C D6 100 U 100 U 100 U

IC D8 100 U 100 U 100 U

IC D10 100 U 100 U 100 U

2A D12 100 U 100 U 100 U

23 D15 100 U 100 U 100 U

2C D16 100 U 100 U 100 U

2C D01 100 U 100 U 00 U

2C 020 100 U 100 U 100 U

3A D22 100 U 100 U 100 U
3A 023 100 U 100 U 100 U

SA D24 100 U 100 U 100 U

3A D26 100 U 100 U 100 U
3 0D28 100 U 100 U 100 U
4A D29 100 U 100 U 100 U

4A D31 100 U 100 U 100 U
4A 00 U 100 U 100 _U

4A D35 100 U 100 U 100 U

46 D40 100 U 100 U 100 U

Compourd wos not detected. Value given is the lower qusntifioation linit.
Lipid-normtlized data presented onIV when a compound is detected.

_n an nM _ -. .M--



River Station 4.8romophenyl phenyl ether 4-Chlorophenyl phenyl ether
Segment Moasured Norm. Conc.' Qualifier Measured Norm. Conc.' Qualifier

Cone. Iuglkgi (ug/g liPid) Code Cone. (upfkg) (uglg lipid) Code
IC Ds 200 U 100 U

IC D8 200 U 100 U
IC D10 200 . U 100 U

2A. D12 200 U 100 U
2B D15 200 U 100 U

2C D16 200 U 100 U

2C D19 200 U 100 U

2C D20 200 U 100 U
3A D22 200 U 100 U
3A D23, 200 U 100 U

3A D24 200 U 100 U

38 D26 200 U 100 _ U
3B D28 200 U 100 U

4A D29 200 U 100 U

4A D31 200 U 100 U

4A D35 200 U 100 U

4A D38 200 U 100 U

4B D40 200 U 100 U



TABLE E2.4. SEMIVOLATILES IN CRAYFISH WHOLE-BODY COMPOSITES:

NITROAROMATICS

River Station 2.4-Dinttrotoluere 2.6-Dinitotoluene C Nitrobenzene
Ssgment Measured Norm. Cons.' Qualifier Measured Norm. Cone.- Qualifier Measured Norm. Conc.' Oualifier

Cone. (ugikg) (ug/i 1lpid) Code Cone. (ug/kg) 4ugtg lipd) Code Cone. (uglkgl (ugfg lipid) Code
IC D0 100 U 100 U 100 U
IC 08 100 U 100 U 100 U
IC D10 100 U 100 U 100 U
2A D12 100 U 100 U 100 U

28 D18 100 U 100 U 100 U
2C D16 100 U 100 U 100 U
2C D19 100 U 100 U 100 U

2C D20 100 U 100 U . 100 
3A D22 100 U 100 U 100 U
3A D23 100 U 100 U 100 U

3A D24 100 U 100 U 100 u
3B D26 100 U 100 U 100 U
3B D28 100 U 100 U 100 U

4A D29 100 U 100 U 100 U
4A D31 100 U 100 U 100 U
4A D3S 100 U 100 U 100 U
4A D38 100 U 100 U 100 U
4A D04 100 U 100 U 100 U

Compound was not detested. Value given is the lower quantification limit.
Upid-normalized data presented only when a compound is detected.

m _ _ _ _ - m _ _ 



TAIBLE E2-5. SEMIVOLATILES IN CRAYFISH WHOLE-BODY COMPOSITES:
NITROSAMINES

River Station N-Nitrosodi-r-propylamina N-Nitrosodiphernylamino
Segment Measured Norm. Conc.- Qualifier Measured Norm. Cone.* Qualifier

Cone. (ug/kg) (ugig lipid) Code Cone. (ugikg) (iglg lipid) Code
1C 06 100 U 100 U
1 C D8 100 U 100 U
1C D10 - 100 U 100 U

2A D12 100 _ U 100 U
2B D15 100 U 100 U

. _ D1 ._. ___ _ _ _ _

2C D19 100 U 100 U
2C D019 100 U 100 U
2C 020 100 U 100 U
3A 022 100 U 100 U

3A D23 100 U 100. U
3A D24 100 _ U 100 U
3B D28 100 U 100 U
3B 0 28 100 U 100 U__

4A D29 100 U 100 U
4A D31 100 U 100 U
4A 035 100 U 100 U

4A D38 100 U 100 U
4B D40 100 U 100 I U

U = Compound was not detected. Value given is the lower quantification imit.
* Upid-normalized data presented only when a compound is detected.

E-28



rABLE E2-6. SEMIVOLATILES IN CRAYFISH WIHIOLE-BEDY COMPOSITES:
NAPHTHALENES

River Station 2-Chlorunaphthalone 2-Methyinaphthalene
Segment Measured Norm. Conc.' Qualifier Measured Norm, Conc.i Qualifier

Cone. (ug/kg) (ug/g lipid) Code Conc. tug/kg) (ug/g lipidl Code
1C D6 100 U 100 U
1C D8 100 U 100 U
1C D10 100 U 100 U
2A D12 100 U i00 U
28 D15 100 U 100 U
2C D16 100 U 100 U
2C 019 100 U 100 U
2C D20 100 U 100 U
3A 022 100 U 100 U
3A D23 100 U 100 U
3A D24 100 U 100 ; U
3B D26 100 U 100 . .__
3B D28 100 U 100 ._ _ U
4A D29 100 U 100 U
4A D31 100 U 100 U

4A D35 100 U 100 U
4A D38 100 U 1.00
4B D40 100 . U 100 ...G._ U

U Compound was not detected. Value given is the lower quantification limit.
* Upid-normalized data presented only when a compound is detected.

E-29



TABLE E2-7. SEMIVOLATILES IN CRAYFiSH WHOLE-BODY COMPOSITES:
POLYNUCLEAR AROMATICS

Rivcr Station Acenaphthons .enophehyico. Anthracene BEnzolalanthracee
Segment Measured Norm. Cant. Qualifier Measured Norm. Caro.- Qualifiar Measured Norm. Cone.- Qualifier Measured Norm. Cone.' Qualitier

. Cone. Iuelkg) lea/g lipidl Coe Conec. (ualko) (ugrg liptd) Code Cone. tuglka) lugia lipidl Code Conc. luoi/ko) (ug/g iipid) Code
IC 06 100 U 100 U 100 U 100 U
IC 08 100 U 100 U 100 U 100 U
IC D0O 100 U 100 U 100 U 100 U
2A Di2 100 U 100 U 100 U 100 U
2B 015 100 - U t1O U 100 U

2C, D16 100 U 100 U 100 U too U
2C D19 100 U 100 U 100 U 100 U
2C D20 100 U 100 U 100 U 100 U
3A D22 100 . 100 100 .. 100 U

3A D23 100 U 100 U 100 U 100 U
3A D24 100 U 100 U 100 U 100 U
3B D26 100 U 100 U 100 U 100 U
38 026 J10 U 100 U 100 U 100 U
4A 029 100 U 0 U 100 U 100 U
4A D31 100 U 100 U 100 U 100 U
4A 031 100 U 100 U 100 U 100 U4A 036 100 U 100 U 100o U 100 U
4A 02 10U 100 ultoo.10.

4B 040 100 U 100 U tOO U 100 U
U = Compound was not datected. Value given i thea lower quantification limit.

Lipid-normalized data presented only when a compound Is deteoted.



River Station B notb.iWluorenthan Banzolk)fiuoranmhena SenzolatpVt.n BOenoog~hJlpmyioo

Segment Measured Norm. Cot.° Olitfer Measured Norm. Conc Qualifier Measured Noem. Conc. Qualifier Measursd Norm. Conc.. Qualitief

_ Cone. (uogie) tIu/g lipidl Code Cone. ugolin tun/g iolpid) Code Cone. (uglk1) (tueg lipid) Code Cont. iuikgi) (_tie lipid) Code

IC 06 200 U 200 U 200 U 200 U
IC DS 200 U 200 U 200 U 200 U

IC D10 200 U 200 U 200 U 200 U

2A 012 200 U 20 U 200 U 200 U

2B D12 200 U 200 U 200 U 200 U

2C 016 200 U 200 U 200 U 2C0 U

2C 019 200 U 200 U 200 U 200 U

2C D20 200 U 200 U 200 U 200 U

3A 022 200 U 200 U 200 U 200 U

3A D23 200 U 200 U 200 U 200 U

3A 024 200 U 200 U 200 U 200 U

3B D26 200 U 200 U 200 U 200 U
tB D28 200 U 200 U 200 U 200 U

4A D29 200 U 200 U 200 U 200 U

4A D31 200 U 200 U 200 U 200 U

4A D32 200 U 200 U 200 U 200 U
4A D38 200 U 200 U 200 U 200 U

4B C40 200 U 200N U 200 U 200 U

-~~~ __ _., . _._ --- _-- , -



River Station Chrysemi Dlbonzola h)anthacene Fluorantheno Fluorene
Segment Measured Norm. Conc. Qualifier Msasured Norm. Conc . Qualifiar Measured Norm. Conc. Qualifier Measured Norm. Conc. QOualilier

Cone. luutke) (uogt Olpd) Code Cone. (ug/hgl 100/0 lpid) Code Cone. (olkg) (ugl3 lipid) Code Cone. ao/mkg) (ag/g lipid) Code
IC D6 100 U 200 U 100 U 100 U
IC DS 100 U 200 U 100 U 100 U
1C D10 100 U 200 U 100 U 100 U
2A 012 100 U 200 U 100 U 100 U
2B D15 100 U 200 U 100 U 100 U
2C Di1 100 U 200 U 100 U 140 U
2C D09 100 U 200 U 100 U 100 U
2C D20 100 U 200 U 100 U 100 U
3A D22 iO1 _ U 200 U 100 U 100 U
3A D23 100 _ U 200 U 100 U 100 U
3A D24 100 U 200 U 100 U 100 U
3B D26 100 U 200 U 100 U 100 U
3B D2S 100 U 200 U 100 U 100 U
4A D29 100 U 200 U 100 U 100 U.
4A D31 100 _ U 200 U 100 U I 00o U
4A D35 100 U 200 U 100 U 100 U
4A D38 100 -U 200 U 100 U 10 U
4B D40 100 U 200 U 100 _U __ 100 _ _ U



River Station Irnc rol1.2.3-cdlpyrons nhtalms Ph otihrono o"

Segment Measuoed Norm. Cone.- Qualdifer Measured Norm. Cone.' Qualitier Measured Norm. Conr.- Qualifier Measured Norm. Conc.- Qualifier

________ _ __ Ccne. tuctkg) (uot llpid) Code Cone. fugikgl (tgtg lipidi Code Conc. (u1r/kg) (ug/g lipid) Codea Cone. (ukg) (tug/g liPid) CodO

IC D6 200 U 100 U 1O0 U 100 U

IC DO 200 U 100 U 100 U 100 U

_ 010 - 200 U 100 U 100 U 100 U

2A D12 200 U 1O0 U 100 U t00 U

2B D01 200 U 100 U 100 U 100 U

MI 2C D16 200 U 100 U 100 U 100 U

st 2C D19 200 U 100 U 109 U 100 U

2C D20 200 U 100 U 100 _ U 100 _ U

3A D22 200 U 100 U 100 U 100 U

3A D23 200 U 100 U 100 U 100 U

3A D24 20t U 100 U 100 U 100 U

35 D26 200 _ . . U 100 U 100 U 100 U

3B D26 200 U 100 U 100 U 100 U

4A D29 200 U 100 U 1U_ 100 U

4A D31 200 U 100 U 100 U 100 U

4A D35 200 tUUU 100 U

4A 038 200 .. _ _ U 00 U iOO U 100 U

4B 040 200 0 U 10o U 100 U t10 U

-~~~, .,-.. - .- -- -: . .



rABLE E2-8. SEMIVOLATILES IN CRAYFISH WHOLE-BODY COMPOSITES:

CHLORINATED BENZENES

River Station 1,3-Dlchlerobenzene 11.2-Dlchlolbenzenoe 1,4-Dlchlorobanzerre 11,2,4I'dhlorbeooene

Sooment Meosroed Norm. Con..' Qualifier Me.sored Norm. Cone. Qualifier Measured Norm. Conc.' Qualifier Measured Norm. Cnoo. Qualilier

Conc. Iuofkgl (ug/g Hipidl Code Cons. Iugrkg) tug/g lipidI Code Conc. (uplk51) hrol lipid) Code Conc. (uglkl) (ug/j, lipid) Code

iC D6 100 U 100 U 100 U 200 - U

IC Da 100 U 100 U 100 U 200 U

IC D10 100 U 100 U 100 U 200 U

2A D12 100 U 100 U 100 U 200 U

28 1ti 100 U 100 U 100 U 200 U

2C D16 100 U 100 U 100 U 200 U

2C D19 100 U 100 U 100 U 200 U

trl 2C D20 100 U 100 U 100 U 200 U

3A 022 100 U 100 U 100 U 200 U

3A 023 100 U 100 U 100 U 200 U

3A 024 100 U 100 U 100 U 200 - U

3B 026 100 U 100 U 100 U 200 U

3B D28 100 U 100 U 100 U 200 U
4A 029 100 U 100 U 100 U 200 U

4A D31 100 U 100 U 100 U 200 U
4A 031 100U5 100 U 100 U 100 U 200 U
4A D38 100 U 100 U too U 200 U

48 040 100 U 100 U 100 U 200 U

Tiosse Reference Levels I na''- -a na 1300

Compoand woo nor detected. Value gine. is thu loer quantification limit.

Lipid-normalized data presented only when a compound is detected.

Tissue reterence level not available tor this compound.



River Statirn Hxachlowbi-sn. Hexachfrobotedl.ns Hexachoromthane Haoeohlorooyolopoodlone
Scgment Measured Norm. Ccnc.- Qualifer Measurod Norm. Con.. OGuafier Meos.rod Norm. Ccnc. eualieirr Measured Norm. Conc. QuaSlier

Cone. (ug/kgI WAg/g llptd) Code Cono. (uo/kg) iugrg lipid) Coda Conc. Iug/kg) (_glg WIAd) Code C-c. iug/kg) (ug/g lipidl Code
IC DS 200 U 100 U 200 U 500 U 
IC D8 200 U 100 U 200 U S00 U
IC D10 200 U 100 U 200 U 500 U
2A D12 200 U 100 U 200 U S00 U
28 D18 200 U 100 U 200 U 800 U
2C D16 200 .. _ U 100 U 200 U 500 U
2C D19 200 U 100 U 200 U So0 U
2C D20 200 U 100 U 200 U SOC U
3A D22 200 U 100 U 200 U S00 U
3A 023 200 U 100 U 200 U S00 U
3A D24 200 U 100 U 200 U S00 U
28 D28 200 U 100 U 200 U 500 U
3B D28 200 U 100 U 200 U 500 U
4A D29 200 U 100 U 200 U 800 U
4A D31 200 U 100 U 200 U 800 U
4A D35 200 U 100 U 200 U 500 U
4A D38 200 U 100 U 200 U 800 U
4B 040 200 U 100 U 200 _ U _ 00 U

iesuo Refo.en Lov.ls nas na nae na-

~__ ... _ _ ._



5TABLE E2-9. SEMIVOLATILES IN CRAYFISH WHOLE-BODY COMPOSITES:
BENZIDINES

River Station 3,3-Dichlorobenzidino
Segment Measured Norm. Conc.' Qualifier

Cone. (ug/kg) tug/g lipid) Code
I 06- 1000 u
1C DS 1000 U
IC D1O 1000 __ .. U
2A D12 1000 IU
2C D15 1000 U

i . _ _ , ___ _
i 2C ID16 1000 U
2C 2D4 1000 U
2C D20 1000 U
3 3A D22 1000 U
3A D23 1000 _ 

_ 3A D24 1000 U
3EI D26 1000 __
3B D28 1000 U
4A D29 1000 U
4A D31 1000 

| 4A D35 1000 U
r 4A Da3S 1000 _U
| 4B D4 I 1000 .. U

U = Compoun was not detected. Value given is the lower quantification U7mi
lipid-normalized data presented only when a compound is detected.

E-36



ABE 2-110. SEMIVOLATILES IN CRAYFISH WHOLE-BODY COMPOSITES: PHTHALATE ESTERSI

River Station flimethyl phtalelat Diathyl phthalate DI-n-butyl phtihalata

Segment Measured Norm. Conc.. Qualifier Measured Norm. Conc.- Quallifier Measured Norm. Conc.- Qualifier

Cone. lug/kg) (uglg lipidi Code Cone. jugikg) lugfgq Upid) Code Cone. fug/kg) (uglg Iipid) Code

IC 06 100 U 2-00 U 100 
iC 08 1G0 U 200 U 100 U
1C 010 100 U 200 U 100 U.
2A 012 100 U 200 U 100 
28 015 100 U 20-0 U 1100 U
2C 016 100 U 200 U 100 U

2C 019 100 U 200 U 100 UI
20 020 100o U 200 U 100 U

SA 022 100 U 200 U 100 U

3A 023 100 U . 200 U 110 1 0

3A 024 100 U 200 U 100 
38 026 100 U 200 U 100 U

38 028 100 U 200 U 100 U

4A D29 100 U 200 iS 100 U3

4A D31 100 U 200 U 1010 _____ ____ 

4A 035 100 U 200 U 100 U

4A 038 100 U 200 U 100 U

4B 040 100 U 200 U 100 U.

-Compound was not detected. Value given is the lower quantification linit.I
Uipid-normalizad data presented only when a compound is detected.

River Station BEinzyl botytl phthalati b~sz.2EthllwliexyII phthlasa Dl-n-octyl phitialate 

Segment Measured Norm. Conc.1 Qualifier Measured Norm. Coneo' Qualifier Measured Norm. Conc.- Qualifier

Conc, lug/kg) fugig lipidi Code Cone. fug/kg) (ugla lipid) Code Cone. fugjkg) (ug/g lipid) Code

10C 06 1100 U 100 U 200 U f
1e D8 100 _____ U 140 7.2 200 5
10 010 100 U 20.0 13 200 U

2A 012 200 U 100 U 200 _ ___ U

283 015 100 U 140 8.9 200 U

20 016_ 100 U 170 I1I 200 U
20 019 100 U 150 6.3 200 U

20 020' 10.0 U 120 69.0 200 U

3A__ D22 100 U 920 129 _____ 200 U

3A 023 100 U 100 U 200 U

SA 024 100 U 47.0 36 _____ 200 _____ U

38 D28 100 U 3100 203 200 U

32 02 8 100 U 260 10 200 U

4A 029 100 U 100 U 200 U
4A D31 100 _____ U 110 7.8 _____ 200 _____ U

4A 035 100 _____ U 240 1820is___ U

4A D38 100 _ ___ U 120 5.3 200 _____ _ 

48 40 100 _ ___ U 100 _____ U 200 ____ 

E-37



EE2-11. PESTICIDES IN CRAYFISH WNOLE-BODY COMPOSITtS

River Stutron op-ODD o.p DDE oFp-DDT 4,4.DDD

Scgment Macsured Norm. Conc- Q-atilier Measured Norm. Conc Qualifier Measured Norm. Conc Qualifier Measured Norm. Coco Qualifler

Conc. tuglkgl tugig lipId) Code Cone. (uglkgl euglg lipid) Coda Cone. (ugikgl (uglg lipid) Code Cone. juglkgl luguil hpidl Code

IC DG 3 U 3 U 3 U 3 U

iC DS 3 U 3 U 3 U U

lC D10 3 U 3 U 3 U 9.9 0.65

2A D12 3 U 3 U 3 U 3 U

2B 016 3 U 3 U 3 U 9.6 0.61

2C D16 3 U 3 U 3 U 3 U

ZC D19 3 U 3 U 3 U 3 U

2C D20 3 U 3 U 3. U 3 U

3A D22 3 U 3 U 3 U 3 U

3A D23 3 U 3 U 3 0.29 3 U

uo 3A D24 3 U U 3 U 3 U

53 D26 3 U 3 U 3 U 3 U.

36 028 3 U 3 U 3 U 3 U

4A D29 3 U 3 U 3 U S. U

4A D31 3 U 3 U U 3 U

4A D35 3 U 3 U 3 U 7 U

4A D38 3 U 3 U 3 U 3 U

46 D40 3 U 3 U 3 U 3 U
IeSU Reference Levels 200 200 200 200

U = Compound wes nt detected. Value given is the lower quantificatlon limit.

D = Estimated value.

Reporing limits adjusted due to coeluting intarfrisng peeke.
Lipid-normolized date prcsented only when a compound Is detected.

Tissue reference level not available For this compound.



RIvea Station 4,4-DWS 4,4'-DDT Hapt.cloar Heptachlr rapxide
Segamst Measurad Norm. Conc' QuaOMifir Mrasured Norm. Conc-- Qualifier Measured Notm. Conc'' Quaifier Measured Norm, Coanc Quaifier

Corc. uglkg) tugio lipi/id Cr/de Coaes. tuclkg) (ugg lipidl Code Cone. (up/kg) iavga Ifpid) Coda Conz. Wualkl) (ug/a lipid) Code

I C D6 4.7 0.36 3 U 3 U 3 U

1C Da 5.4 0.30 3 U a L 3 U

iC 010 8.5 0.d6 3 U 3 U 3 U

2A D12 3.3 2.40 3 U 3 U a U

25 Dt1 6.8 0.43 . _ 3 U 3 U S U
2C D16 3.4 0.22 3 U 3 U 3 U
2C D19 9.8 0.41 3 . 3 U 3 U

2C 020 11 0.63 3 0.17 3 U 3 U

3A D22 7.2 0.95 3 U 3 U 3 Uli

3A D23 14 1.33 3 U 3 U 3 U

3A D24 8.7 0.67 3 U 3 U 3 U

33 026 7.8 0.51 3 U 3 U 3 . U

3B D28 3 U 3 U -3 U 3 U

4A D29 11 0,52 3 U 3 U 3 ___ . U
4A D31 17 1.21 3 U 3 U 3 U

4A D35 3 U 4' U 3 U 3 U

4A D3S 17 0.76 a3 ,2 U 4.5 0.20 3 U

4B D40 6.1 0.48 3 U 3 U 3 U

issrs Roforernce Lavels 200 200 200ne'

_ - _ . - -_ _



Simw - I _ i . i s

River Sta6tin Chiloidne, Aidrn Dialeidrdn Mirex|

Segment Measured Norm. Conc-' OuelifIlr Measured. Norm. Conc-- Qualifier Measuted No-n Coonc- Qualifier Measured Norm. Coonc" Qualifier
Conc. (Wgikl Wus/o lipid) Code Coen (uglkg) (ugjg lipid) Code Conc. lag/kg) lWgin lipidl Code Conc. (uogkg) (vui lipid) Code

IC D6 3 U 3 U 3 U 3 U

IC 08 3 U 3 U 3 U 3 U

IC D10 3 U 3 U 3 U 3 U
23A D1 3 U 3 U 3 U 3 U
23 P16 3 U 3 U 3 U 3 U
2C D01 3 U 3 U 3 U 3 U
2C D0I 3 U 3 U 3 U 3 U
2C D20. 3 U 3 U 3 U 3 U
3A D22 3 U 3 Ut E 3 U/E 3 U
3A D23 3 U 3 UWE 3 U/E 3 U
3A D24 3 U 3 U/n 3 WE 3 U
3B D26 3 U 3 U/E 3 WE 3 U

3B D28 3 U 3 U 3 U 3 U

4A D29 3 U 3 U 3 U 3 U

4A D31 3 U 3 U 686 0.47 3 U

4A D36 3 U 3 , U 3 U 3 _ U
4A 0D3 3 U 3 _ U 3 U 3 U

4B D40 3 U 3 U- 3 U 3 U
mo-o Referance Levels no... 120 120 300



River Statioo DObthal Dlc old Methyl parathion Pettdon

Segment Measured Norm. Conc Quallier Measured Norm. Cons-- Qualifler Measured Norm Conc - Qualfirr Measured Norm. Conc-- Q-ualiir

Ccnc. (ug/kg) (ugjg hld) Code Conc. ug/kg) Wugig Kpidl Code Cono. (uglkg) lugl _liidI Coda Ccnc. auglkgl lug/g OiMid) Code

1 C D3 3 u 30 U se 2.88 3 U

IC DS 3 U 30 U 3 U 3 U

IC D10 3 U 30 U 3 U 3 U

2A D12 3 U 30 U 3 U 3 U

23 D15 3 U 30 U 3 U 3 U
2C D16 3 U 30 U 10 0.64 3 U

2C D19 3 U 30 U 3 U S U

t5i 2C D20 3 U 30 U 3 U 3 U
4. 3A 022 3 U 30 U a U 3 U

3A D23 3 U 30 U 7- U 3 U

3A D24 3 U 30 U 17 1.31 3 U

3B D26 3 U 30 U 3 U 3 U

36 D28 3 U 30 U 3 U 3 U

4A D29 3 U 30 U 8- U 3 U

4A 031 3 U 30 U 3 U 3 U
4A D35 3 U 30 U 4 U 3 U

4A D38 3 U 30 U 3 U 3 U

46 040 3 U 30 U 3 U 3 U
Tissue Foreecrotevlo n - n-s na. -

_ _ _ _ _



River Station Metl hlon Toxapheae laophorene Endosulfan I
Segment Measuoed Norm. Cenc- Qualifier Moanurrtd Norm. Conc^ Qualifier Measured Norm. Conc Qualifier Measured Norm. Gonce Qualifler

Conc. tuglkl) (.Slg HPidf Code Cone. tuhlkCI (Ugig lipidl Code Cone. fuo/kg) tuifl lfpid) Code Conc. tug/lkg (ug/g lipid) Code
1C D6 3 U .150 U 100 U 3 U
1 C 08 3 U 1S0 U 120 6.7 3 U
IC D10 3 U 150 U 100 U 3 U
| 2A D12 3 U 1S0 U 100 U 3 U
25 D15 3 U 150 U t00 U 3 U

F 2C D16 3 U 150 U 100 U 3 U
2C D19 3 U 150 U 430 17.9 3 U

DI 2C D20 3 U 150 U 100 U 3 U
3A D22 3 U 150 U 110 14.5 3 U/E
3A D23 3 U 150 U 100 U 3 U/E
3A 024 3 U 150 U 210 16.2 3 U/E
36 026 3 U 150 U 280 18.3 3 U/E
38 D28. 3 U 150 U 330 12.8 3 U
4A D29 3 U 150 U 100 U 3 U
4A D31 3 U 150 U 310 22.0 I 3 U
4A D35 3 U 150 U 100 U 3 U
4A D38 3 U 150 U 100 U 3 U

| 46 D40 3 U 150 U 100 U 3 U
Toosu Reference Levels nn a- ..- na--



River Station Endosultan II Endoulfwn sufate Etdrin Eddn .Idehyd.

Segment Measured Norm. Conc' Qualifier Measured Norm. Con." Qiuariier Measured Norm. Conc Qualifier Measured Norm. Conc loualiber

. Conct. (.glkg3 luglg lpid) Cede Conc (aug/ko) ltgla b1pid1 Code Cone. Wuaikal iugl- lipid) Code Conc. iuala) lug/g NlMidl Code

1 C D6 3 U 3 U/= 3 U 3 U

1 c Da 3 U 3 WE 3 U 3 U

tC DtO a U 3 UIE 3 U 3 U

2A D12 3 U 3 UiE 3 . U 3 . L.I. U

28 P15 3 U 3 Ul£ 3 U 3 U

2C D16 3 LU 3 . E 3 U 3 _ _ _ U

2C D19 3 U 3 __ 3 U 3 I U

it) 2C 020 3 LU 3 _ UIE 3 U 3 ._ U

3A D22 3 U 3 ._ ._ U 3 U 3 U1s

3A D23 3 U 3 U 3 U 3 ._ U/IE

3A D24 3 U 3 U 3 U 3 UIE

33 026 3 U 3 _ U 3 U 3 UIE

38 028 3 U 3 U 3 U 3 U

4A D29 7,6 0.36 3 WUE 4 U 3 U

4A 031 3 U 3 U 3 U 3 U

4A D35 4' U U 3 U 3 U

4A D3 3 U 3 UIE 3= U 3 IU

48 D40 3 U 3 U/E 3 U 3 U

isse Rference Lovols na na - 25 na,

--.. : . ._ . _ .. . . . ,-. ..
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River Seation Methoxychlor alpha-BHC bnta-BHC doit.-BHC
Segment Measured Noon. Con'-' Qulifier Measured Noom. Conc-' Qualifier Measured Noun. Conc- Qualiiier Measured Norm. Cone' Cuaal/er

Conc. (u g/kgl log lilpidi Code Conc. uglks) lug/g llpid) Code Cone. luglkg) (uD/D lipi/) Code Cone. tgi/hgt ulg/ lipid) Code
IC D6 30 Ur E 3 U 3 U 3 U

IC DS 30 U/E 3 U 3 U 3 U
iC 010 30 U/E 3 U 3 U 3 U

2A D12 30 U/E 3 U 3 U 3 U
26 D1S 32 2.04 E 3 U 3 U 3 U
2C D16 30 UIE 3 U 5.6 0.36 3 U

2C D19 30 UWE 3 U 3 U 3 U

2C D20 30 U/E 3 U 3 U 3 U
iA D22 30 U 3 ___ _ U 3 U 3 U/E
3A D23 40D U 3 U 3 U 3 WE
3A D24 34 2.62 3 U 3 U 3 U/E

36 D26 30 U 3 U 3 U 3 U/E
3B D28 30 U 3 U 3 U 3 U
4A D29 30 WE 3 U 3 U 3 U-
1 4A 031 30 U 3 U 3 U 3 U
| 4A 0D35 _ 30 U 3 U 3 U 3 U

4A D38 30 _we 3 U 4.1 0.18 3 U
4B D40 30 WUE 3 U 3 U 3 U

Inosun Reference Levels ns-10 100 100[ ._ ._ .



3River Station gOotma-9
1
4C

Soegmnt Moasuted Norm. Conc-' Qualifier

Cone. (ugFkRI (ug/D lipidl Coda

I C DS 3 U

1C D8 3 U

i 10 0 10 __ 3 U
2A D12 3 U

2i3 D15 3 U

2C D16 3 ___ U
2C D19 3 U

2C 020 3 U

Ut 3A D22 3 . U

3A 023 3 U

3A D24 3 U

36 D26 3 U

38 D28 3 U ._ U
4A 029 3 U

4A D31 a U

4A D3F 3 U

4A 038 3 U

48 D40 3 U

3ssuo Refiror c. Levels 100. ...... 



- -m- % Gas

TABLE E2-12. PCDS IN CRAYFISH WHOLE-BODY COMPOSITES

River Station Auoc-or1011 Aeoele.12Z1 Areolor-1232 Aroclor-1242
SeGmant Measured Norm. Conc.- Qualiier Measured Norm. Conc.- Qualifrer Measurnd Norm. Conc.- Qualiier Measured Norm. Co...- Qualilfier

Cone. (ug/kg) (.gig lipid) Code Conc. tug/kgl lug/g lipid) Code Cone. (ug/kg) iunlG lipid) Code Cone. Iug/kg) IlUia lipid) Code
iC 08 50 U 50 U 50 50 U
IC D8 so U 50 U 50 U 80 U
IC D10 50 U s0 U 50 U 50 U
2A 012 EQ U so U 50 U 50 U

| 28 D15 EQ U 50 U 50 U 50 U
2C D16 50 U 50 U so U 50 U
2C D01 50 5 so U EQ U 80 U

2C D20 50 U s0 U 50 U 80 U
3A D22 50 U so U 50 U 50 U

3A D23 50 U 50 U 50 U 50 U
3A D24 so U so U 80 U 50 U

35 626 80 U _0 U 5O U 50 5U
|E D28 50 U 50 U so U -Q

4A D29 50 U 50 U 50 U 50 U

4A D31 50 U 50 U Eo U 50 U

4A D35 50 U so U 50 i 50 U

4A D38 50 5U S U 80 U 50 U

48 D40 50 U 50 U 50 U 50 U
TIssue Reference Levels ne - na * na- na-

= Compound was not detected. Value given is the lower quantification limit.
*LiId-normalized date presented only when a compound Is detected.

Tissue reference level not available for this compound.



River Stotfon A-oolo,-1Z48 Aroolor-1254 Arelo-12E0 Totat Detected PC33

Seamcnt Mersured Nome. Conc. Cuafor M..r-rod Norm. Conc . Qualilier Measured Norm. Cone.' flttilier Measured Norm. Cone.

Conc. (ogika) (nUag Uptodl Code Cons. tuelktcl (ugig ipidi Code Cone. .ug/kol (ugON Ipi)d Code Conc. (ugkg (iugrg litid)

I C D6 so U SO U so U O
IC D1 50 U 50 U 50 U 0
AC D01 S0 U 50 U s0 U 0

2A 012 50 U 50 U S0 U 0
28 OtS 50 _ U 50 U so _ u _
2C 016 50 U SO U 50 U 0
2C D19 50 U SO U 50 U 0
2C 020 b0 U U 50 __ U 0
3A D22 50 U .0 U 60 U 0 ____

3A D23 50 U s0 U 50 _ . . U 0
3A D24 SO U 50 U 50 U 0
3B D26 50 U SO U 50 U 0

3B D25 50 U 50 U SO 0 . _. U O

4A D29 0 U. 50 U 50 U 0

4A D31 so U 50 U O_ _ U 0
4A D35 b0 U 50 U 50 U 0

4A 038 SO U 500 U 60 

49 D40 50 U U 50 U 0 °
issue Reaerence Lovois naW nO" na- t110

j ._. -.---- .
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[ABLE E2-t3. DIOXINS AND FURANS IN CRAYFISH WHOLE.BODY COMPOSITES

Ri|vr Station 2.3,7.B-TCDD 1,2,3,7,8.PaCDD 1,2.3A.7,8-HxCDD 1,2,3,.67.8IHxCDD

segment Meosured Norm. Conc' Qualifier Moesured Norm. Cono- Qualifier Meaosurd Norm. Cone--- Qulitir Men,.red Norm. Conc" 0-altier1

Conc. t05lgl tng/g lipid) Code Conc. twls) tncig lipid) Code Conc. plg/o) lo/g lipid) Code Cone. ito/al (ngig lipid) Code

IC D6 0.44 0.033 S 0.1 * UIE 0.16 UWE 0.16 UIE

1C D0 0.45 0.025 S 0.13 UIE o0.08 UE 0.07 WE

1C D10 0.45 0.030 S 0.17 UIE 0.13 UiE 0.38 0.025 SIM

2B 01S 0.39 0.025 SIM 0.14 - WE 0.08 WE 0.07 UWE

2C D19 0.62 0.02d 0.66 UIE 0.21 UEiE 0.3 W UIE
2C D20 0.39 0.022 SIM 0.0D UIE 0.3 UIE 0.3 U/E

3A D23 0.43 0.041 S 0.32 UIE 0.1 U/E 0.31 0.030

3A D24 0.47 0.036 S 0.03 U/E 0.39 0.030 S 0.89 0,068 S

t . 3B D28 0.86 0.033 0.32 U/b 0.16 0.008 SIM 0.32 0.012 SIM

cc 4A D35 0.4 0.030 SiM 0.48 0.036 5 0.15 0.011 SIM 0.53 0.039 S

4A D38 0.4 0.018 SiM 0.27 UI1 0.24 U/E 0.25 U/E

4B D40 0.27 0.021 S 0.22 . UIE 0.2 UIE 0,19 UIE

Tissue eronco Levels na. .. n na' n0-

- Comipound was not detected.

- Acolyte ent detected at or above the saempia specifo Estimated Detection Uint (EDL). The g0L Is rplerted.

- Anolyte not detected at or above the Lower Method Calibmation Umht ILMCLI. The LMCL is reported.

M - Estimated Maximum Possible Concoentration.

MD - EstBmamed Maximum Possible Concntration with Diphnyl Ether Interterences.

- Anelyte detected below the Low.r Method Callbration Umlt. Value should be considered an estimate.

* Obttined from a DB-225 column.
* ' Upd-normalized datl presented onlV when e compound Is detueted.

Tiseue reference ltvel not availabte for this compound.



Rivor Station 1,2,3,7,8.9-HxCCD 1,2,3,4,6,7,8-HpCDD OCO. 2.3.7.8.TCOF

Sagrrnt Measurrd Noom. Conoo Quanleor Measured Not,. Cone" Qualitier Mrasumrd Norm. Ccnc- Qualifier Moasawed Nonnm.Cono - OQualdier

Conc. tiPn/sI (ng/g liPid) Codo Cone. (00i/) trgis lipid) Code Conc. (Polo) tng/g VWld) Code Conc. (pglog lng/g lipidl Code

iC D6 0.16 UE 0.42 0.032 SiM 2.22 0.168 S 4.66 0.353

iC D8 0.07 /WE 0.67 0.037 SIM 4.12 0.230 S 4.72 0.264

1C 010 0.12 U/E 1.57 0.103 S 7.S1 0.514 4.41 0.290

28 D16 0.07 11E 0.53 0.034 SiM 3.30 0.215 S 4.12 0.262

2C 019 0.18 UiE 1.18 0.049 S 6.52 0.272 9.52 0.397

2C D20 0.29 U/E 0.47 0.027 S 3.33 0.190 S . 5.64 0.322

3A 023 0.15 O.014 M 0.71 0.069 S 4.67 0.445 S 6.08 0.579

3A D24 0.76 0.058 SIM 4.01 0.306 16.7 1.285 6.39 0.492

3b D28 0.19 WE 5.21 0.202 79.1 3.066 12.4 0.461

4A D35 0.59 0.044 S 2.07 0.153 E 5.72 0.424 4.1 0,304

4A D38 0.25 UlS 0.32 U/E 1.62 0,072 SiM 4.83 0.215

45 D40 0.15 UfE 0.62 0.048 S 3.12 0.244 S 4.81 0.376

T/ssu0 Raitrco Leav/s no * a-a

Rlrer Station 1,2,3,7.8-P.CDF 2,3,4,7.8-PeCDF 1,2.3,4.7,8-HaCDO 1,2.3,6,7,S-HxCDF

Sagaroot Mearsued Norm. Coon
0

Qoualifier Moasured Noom. Cone' Quvfier Moasored Non. Cconc Quaidi/r Mooasurd Norm. Cone' Qualifier

CmaP. iP9o/a In/st Stpld) Code Cono. /os/'g (asia kw/d) Coda Conc. WSigtt (0t0/ hp5d) Coda Ccnc. Ivl/0) no/a Isi/id) Code

I C 06 0.14 0.011 S 0.23 0.017 5 0.27 we 0.27 f U/I

iC 08 0.11 0.006 SIM 0.22 0.012 SIM 0.24 UE 0.22 UWE
IC 010 0.16 U/f 0.24 0.016 SIM 0.26 UE 0.25 IE

28 D15 0.19 U/E 0.20 0.018 SIM 0.09 U9E 009 UfE

2C D19 1.02 0.043 S 3.05 0.127 0.35 0.015 S 0.24 0.010 S

2C D20 0.17 0.010 S 0.2 0.011 0.09 UfE 0.1 WE

3A D23 0.25 0.024 SIM 0.42 0.040 SIM 0.07 we 0.06 WE UI__

3A 024 0.67 0.052 S 0.98 0.075 S 0.36 0.02S S 0.32 0.025 S

36 D28 0.3Q 0.015 SiM 0.s 0.033 SIM 0.28 0.011 S 0.32 0.012 SIM

4A D35 0.3 0.022 S 0.48 0.038 S/M 0.21 0.016 S 0.18 0.013 SIM

4A D35 0.42 U/E 0.26 0.013 -SM 0.42 U/ti 0.4 _ UIE

45 __D40 0.26 U/IE 0.22 0.017 SiM 0.32 UI 0.31 _ UIE

issue - -R ee- * * .L

-~~~~~~~~~~~~~~~~~~~~~~~~~~~s no Big ,_ ' __
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Fdvar Station 2,3.4,6.37,8-HxCDF 1,2,3,7.8,8,.HxCoF 1,2.3,4,6,7,8-HpCDF 1.2,3,4,7.8. 9-HpCDF
Segmont Measrwed Norm. Con - OQuatoier Moasured Norm. Cono - Qualitier Moasurod Non. Conc-- Qua/ilior Menoasod Norm. Conc-- O/itlor

Cone. WinsI) Ongl/ bpid) Code Coon. tpgslD (.ng/ lipid) Code Con., (sin) WroI8 gpidl Coda Cono. W/5/8 /ngig lipi/i Code
IC D6 0.32 UIE 0.41 WE 0.13 UIE 0.15 UIE
IC Da 0.21 0.012 S/M 0.31 WE 0.1 WE 0.13 U/E
IC D10 0.26 0.017 S 0.35 UIE 0.29 0019 I 0.16 U/E
2B D15 0.28 0.018 S 0.16 WE 0.27 0.017 SIM 0.16 UIE
2C D10 0.46 0.019 S 0.05 UE 0.31 U/E 0.09 U/E
2C D20 0.35 0.020 S 0.12 UIE 0.13 UWE 0.17 U/E
3A 023 0.33 0.031 S 0.09 UIE 0.37 0.035 SIM 0.27 we
3A D24 0.84 0.065 S 0.23 0.018 S 0.7 0.054 S 0.19 0.05 S
3| 02 7.26 0.281 0.71 . UE 0.31 0.012 SIM 0.35 UJE
4A D35 0.48 0.036 S 0.13 0.010 SIM 0.29 0.021 S 0.07 U/E
4A 038 0.34 0.015 SiM 0.69 UWE 0.45 0.020 S/M 0.24 U/E
48 040 0.27 0.021 SiM 0.5 U/E 0.09 _ W 0.14 U/E

Tnosun Rafenono Lena/s - n . na- -- na-..

R/an Station OCDF TEC [FULL) TEC IHALF)I TE(ZERO)
Segmenl Measured Nrm. Con.. G-Urfie clr -Ca/culatd Cutnolated Caltulaltd

Conc. Ipgig (9/a Hpid6. Cdod Cone. (pakt) Cone. /pgit/) ConS. (Wig)
1C D8 0.29 _ U/E 1.31 1.17 1.03

iC 0D 0.18 U/E 1.26 1.17 1.07
iC DI1 0.35 U/E 1.31 1.20 1.10
28 D15 0.52 WltE 1.12 1.06 0.39

2C 018 0.56 0.023 5 
2C D20 0,44 eU/ 1.27 1.19 1.11

3A D23 0.49 0.047 SiM 1.55 1.45 1.36 |
3A D24 0.63 0.048 S 2.49 2.29 2.08
38 D28 1.24 0.048 S/M ; r M*.-/njo---
4A D35 0.42 0,031 SIM 1.56 1.56 1.56
4A D38 0.6 0.027 S/M 1A. 1.26 1.07
48 D40 0.24 U/E 1.19 1.05 0.90

Tissue Roferon Lonel a a 3



TABLE E3-1. CONCENTRATIONS OF METALS IN PEAMOUTH WHOLE-BODY COMPOSITES --

River Station AntImony Asenic Barium Cadmium Copper Lead

Segment Measured Qualifier Measured Qualifier Measured Qualifier Measured Qualifiar Measured Qualifier Measured Qualifier
Conc. (mglkgl Code Cone. (mg/kg) Code Conc. (mg/kg) Code Conc. (mg/kg) Code Conc. (mg/kg) Code Cons. (mglkg) Coda

1B D3 0.36 U 0.48 U 2.4 E 0.02 1.60 E 0.12 E

1C D10 0.35 U 0.47 U 2.3 E 0.07 1.73 E 0.09 E
2A D12 0.33 U 0.44 U 2.6 E 0.04 1.27 E 0.10 E

2B D15 0.33 U 0.44 U 4.2 E 0.08 27.81 E 1.35 E
2C D16 0.35 U 0.46 U 2.2 E 0.02 0.90 E 0.06 E
2C D19 0.31 U 0.41 U . 2.5 E 0.02 1.20 E 0.10 B
2C D21 0.36 U 0.46 U 2.0 E 0.02 1.65 E 0.08 B

3A D23 0.32 U 0.43 U 1.9 E 0.02 1.10 E 0.07 E

3A D24 0.37 U 0.49 U 3.2 E 0.05 8.54 E 0.34 E
35 D28 0.32 U 0.42 U 3.2 E 0.04 2.06 E 0.05 E

U - Compound was not detsected. Value given is the lower quantification limit.

E = Estimated value.
Metals data normalized to wet weight,

River Station Mercury NMokel Selenium Silver Zinc

Segment Measured Qualifier Measured Qualifier Measured Qualifier Measured Qualifier Measured Qualifier

Cono. 1mg/kg) Code Cone. (mglkgl Code Casce 1mg/kg) Coda Conc. (mg/kg) Code Con. I mg/kg) Code
1B | D3 0.230 E 0.84 UE 0.48 U 0.21 tIE 23.9 E
tC | D10 0.126 E 0.82 WE 0.47 U 0.21 WE 28.1 E
| 2A | D12 0.0986 E 0.77 WE 0.44 U 0.20 _E 30.8 E

| 2B | D15 0.054 E 1.97 E 0.44 U 0.20 U/E 44.2 E
2C __ D16 0.142 E 0.81 U/E 0.46 U 0.21 U/E 23.1 E

2C | D19 0.094 E 0.72 U/E 0.41 U 0.19 U/E 22.7 E
2C | D21 0.095 E 0.83 U/E 0.48 U 0.21 U/E 28.6 E

| 3A _ D23 0.088 E 0.75 U/E 0.43 U 0.20 U/E 30.1 E

3A 0 D24 0.212 E 3.42 E 0.49 U 0.22 U/E 29.3 E

3B _ _D28 0.075 E 0.74 U/E 0.42 U 0.19 U/E 31.5 E

4~ - - _



1A23E E3-2. PHENOUC COMPOUNDS IN PEAMOUTH WHOLE-BODY COMPOSITES

Rivef Station Phenol 2-Methylphenol 4Methylphebioo 2A-Dlmetrhylpheael|

Segment Measured Norm. Cone.' Qualilier Masoturd Norm. Cons.' 0tualiller Measured Norm. Cone. Qualifier Measured Norm. Conc.' Qualifier

Cone. (falkg) lsugg lipidl Code Cone. (Ug/ikgl (uol lipid( Code Cone. (uglkg) (Ui/0 Raid) Code Cone. (tgokg) (uglo lipid) Code

It D3 200 U 400 U 400 U 200 U

IC D10 100 U 200 U 200 U 100 O

2A D12 100 U 200 U 200 U 100 U

TB 0tS 100 U 200 U 200 U 100 U

2C D16 100 U 200 U 200 U 100 U

2C 0)9 100 -J 200 U 200 U 100 U

2C D21 100 U 200 U 200 U 10 U

3A D23 100 U 200 U 200 U 100 U

SA 024 1O U 200 U 200 U 100 U

3E 028 0O0 U 200 U 200 U 100 U
= Compound a not detected. Vsa 0(n is the Iower quantiica ton limit.
i ipd-noomra)(ed date pfesonled only when a compound io datcted.

River Station Pentachtlooefnnol 2-ChtIcroph"no 2,4-Olaophaol 4-Chloe-3-methylipheei

Senment Meanured Norm. Con.. Ou ltier Measured Norm. Concan fl Qurtdin Measured Norm. Conm., Otustifir Measured Nom. Cons. Q-soifrf i

Coono. lao/l) eug/a 1pidi Code Cone. (uglk)l (uogl gSid) - Code Cone. (ughkg) oug/g kpid( Code Conc. NO/g) (un/ag liid) Code

1 D30 2000 U 200 U 400 U 400 U

I C D10 1000 U 100 U 200 U 200 U

2A D12 1000 U 100 U 200 -|- U 200 U

25 D01 1000 U 100 U 200 U 200 U

2C D16 1000 U 100 U 200 U 200 U

2C D19 | 1000 IU 100 U 200 U 200 U

2C D21 1000 U 100 U 200 iU 20 U

i 3A 23 1000 U 100 U 200 U 200 U

Sl 3A 0 D243 1000 U 100 U 20 U 200 U

39 028 0I00 U 100 U 200 _ U 200 j . U

il , , .. . m. .. m _m m m -_-l u- .m _ , ,,__ 



=cc---c i - _ cc 

River Station 2,4-Dlrdeephenol 2-Ntrephinol 4-Nitrophencl 2A,6-Tdchlorophoeno.

Segment Measread Norm. Conc.. Qualifier Measured Norm. Cone. Gualifier Moasured No Conc.C Qualifier Measured Norm. Cone.' Qualifer

Cone. WoN/kWi iug/g lipid) Code Cone. tugiko) Uig/D lipid) Coda Cone. (u un/kg) jog/n lipid) Code CanO. (ug/kg) (ug/o lipidi Coda

laB 03 2000 U 400 U 2000 U 400 U

IC D10 1000 U 200 U 1000 U 200 U

fir | 2A D12 1000 U 200 U 1000 U 200 U
Lh |1U10

29 D16 1000 U 200 U 1000 U 200 U

2C D16 1000 U 200 U 1000 U 200 U

2C D19 1000 U 200 U 1000 U 200 U

2C 021 1000 U 200 U 1000 U1 200 U__
3A D23 1000 U 200 U 1000 U 200 U

| 3A 024 1000 U 200 U 1000 U 200 U

3B 028 1000G U 200 U 1000 U _ 200 _ _U



TASLE E3-3. SEMIVOLATILES IN PEAMOUTH WHOLE-BODY COMPOSITES:

HALOGENATED ETHERS

River Station bslal-Chforoethyl) ether ns42-Chlorothosxyl nwtl"a bis{2-WCoroiaopxapyl) ether

Segment Measurad Norm. Coric. Qualifier Measured Norm. Conc.- Qualfier Measured Norm. ConcA. Qualifier

Cone. lug/kg) (ugg lipid) Code Conc jug/kg) lug/p lipid) Code Cone. Cug/kgi (ug/g lipid) Code

1i D3 200 U 200 U 200 U

_C D10 100 U 100 U 100 U

2A D12 100 U 100 U 100 U

2B D15 100 U 100 U 100 U

2C D16 100 U 100 U 100 U

2C- 019 100 U 100 U 100 -

2C D21 100 U 100 U 100 U

_A D23 100 U _00 U 100 U

3A D24 100 U 100 U 1 00 U

39 D28 100 U 100 U 100

Compound was not detected. Value given is the lower quantification limit.
Upid-normalized data presented oly when a compound is detected.

River Station 4-BOwophnyl phenyl ether 4-Chwcfphmnyl phanyl ether

Segment Measured Norm. Cone.- Qualifier Measured Norm. Cone. Qualifier

____________ _________ Conc. (ugikg) lug/p lipid] Code Cone. (ugjkg) (ug/a lipidi Code

1B D3 400 U 200 -U

1C D10 200 U 100 U

2A D12 200 U 100 U

23 D0 5 200 U 100 U

2C DIG 200 U 100 U

2C D19 200 U 100 U

2C D21 200 U 100 U

3A D23 200 U 100 __U

3A D24 200 _ U 10 W| U

3_ D28 200 _ U 100 i U

. II~ .._ _. ._ ............ ....... ..... __.__m . ......... .v. ._. :I 

E~~~ejo~ ~ ~



II [r~~ABLE ES-4. SEMIVOLATILES IN PEAMOUTH WHOLE-BODY COMPOSITES:
NITROAROMATICS

Rivcr Station 2,4-Dlnitrotoluena 2.6-Dlnltotalunen Nitrobenzarte
Segment Measured Norm. Conc.' Qualifier Measured Norm. Conc.' Qualifier Measured Norm. Cone.' Qualifier

______ __ __ _ Cone. (ug/kgl (ugig lipid) Coda Conc. (ug/kol (ugIg lipidl Code Canr. lug/kg) (uglg lipid) Coda
18 D3 200 U 200 U 200 U
1C D110 100 U 100 U 100 U
2A D12 100 U 100 U 100 U
2B 015 100 U 100 U 100. U
2C 016 100 U 100 U 100 U
2C 019 100 U 100 U 100 U
2C D21 100 U 100 U 100 U
§A 023 100 U 100 U 100 ___ _ U
3A D24 100 U 100 U 100 U
38 D28 100 _ U 100 ___.. U 100 _ U

= Compound was not detected. Value given is the lower quantification limit.
^ Lipid-normalized data presented only when a compound is detected.

E-55



[TABLE E3-5. SEMiVOLATILES IN PEAMOUTH WHOLSE-BODY COMPOSITES:
NITPOSAMINES

River Station N-Nltrosodi-nWpropyla-ino NNIltrosodpnylarnle
Segment Measured Norm. Conc.^ Qualifier Measured Norm. Cano.* Qualifier

Conc. (uglkgl (uglg lipid) Code Cana. (uglkgl luglg lipidi Coda
1i D3 200) U 200 U
1C D10 100 _ .. . ---U 100 U
2A D12 100 . __ U 100 .... U
2B D 15 100 _ , . U .
2C D16 100 _ U . tOO U U
2C D19 100 U 100 U
2C D21 100 . ._ U 100 __-__ U
3A D23 100 U 100 _
SA D24 100 . _ .___ U 100 _ U

_3B D28 tOO _ U 100 . U
|U = Compoun d was not detected. Value given is the lower quantification limit.
' Lpid-normalized data presented only when a compound is detected.

E-56



TABLE E3-6. SEMIVOLATILES IN PEAMOUTH WHOLE-BODY COMPOSITES:
NAPHTHALENES

River Station 2-Chloronaphthalene 2-Methylnaphthalene
Segment Measured Norm. Conc.* Oualifier Measured Norm. Conc. Qualifier

____________ _____ Conc. (ug/kg) Iugig lipid) Code Cone. tug/kg) Iug/g lipid) Code

DB D3 200 U 200 UII~~~ ._ _ ._ _ .. _
iC D10 100 U 100 U
2A D12 100 U 100 U
2B D15 100 U 100 U
2C D16 100 U 100 U

2C 019 100 U 100 U
2C D21 100 U 100 U
3A D23 100 __ __ U 100 __ U
3A D24 100 _G _ U 100 _ U
3B P28 100 _. U 100 __U

U = Compound was not detected. Value given is the lower quantification limit.

ULiod-normalized data presented only when a compound is detected.
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TABLE E3-7. SEMIVOLATILES IN PEAMOUTH WHOLE-BODY COMPOSITES:

POLYNUCLEAR AROMATICS

Rlver Station Acorntolthene Acansphthylaen Ahoth.r Bsnxojealanthcane

Segment Measured Norm. C.n..- Qualifier Measured Norm. Cone. Qualifier Measured Norm. Conc. Qualifier Measured Norm. Conc. Oualifier

Cone. (ug/kDI (ug/g lipid; Code Cone. Iu/kg1 tug/g lipidi Code Conc. (uelkgl) liug lipId) Code Conc. (us/kg) ulfllg 11p8d) Code

I B D3 200 U 230 U 200 U 200 U
IC D10 100 U 100 U 100 U 100 U

2A D12 1 00 U 100 U 100 U 100 U

25 015 100 U 100 U 100 U 10 U

2C D01 100 U 100 U 100 U 100 U

2C D19 100 U 100 U 100 U 100 U

2C 021 100 U 100 U 100 U 100 U

3A D23 100 U 100U 100 U 1W0 U

3A 024 100 U 100 U 100 U 100 U

2B 028 100 U 100 U 100 U 100 U

C Compound was not detacted. Values given is the lower quantillcation linit.

Lipid-normaaizod dtea pFesented soly when a compound Is detected.

00

River Stotion BEaeo(bltfiouarthan. Banzcoklfa nthee. Bnzoelalpyrnm. 0zoal.h llparylans

Seganent Measured Norm. Cone.
0

Qualiflar Measured Norm. Cone.' Quasifer Measured Norm. Ccnc. Queifier Moesrrd Norm. Cone. Quadtier

Cone. tulekol 4ugig lipid) Cede Cono. (ugikal tunh llpidl Code Cone. tuc/kgl (unlg lipidl Code Coon. lolkrol lougig lipid) Code

1B D3 400 U 400 U 400 U 400 U

SC D10 200 U 200 U 200 U 200 U

2A D12 200 U 200 U 200 U 200 U

28 D15 200 U 200 U 200 U 200 _| U

2C 016 200 U 200 U 200 U 200 U

2C D09 200 U 200 U 200 _ _ U 200 U
2C D2t 200 . 200 U 200 _ U 200 U

3A D23 200 U 200 U 200 U 200 U

3A D24 200 U 200 U 200 U 200 U

3B | 0D28 200 U 200 U 2W ____ t lU200 U

__. i _ -- - . : . . m



RiveV Station Chrysbae D lboa.ioa lhoanthye Flroornthen. Ftuoren
Segment Measured Norm. Cone.c Qualifier Measured Norm. Conc. Qualifier Measured Norm. Cone.' Qualifier Measured Norm. Conc.' Qualifier

Cono. (ug~lkil (Ucol lipid) Code Cone. Iuolkol loio lipid) Code Cone. tuDOk D (Wi lipipl Code Cone. (tu/kgl tu3/g lipid) Code
1I D3 200 U 400 U 200 U 200 U
IC Dio 100 U 200 U 100 U 100 U
2A Dt2 100 U 200 U 100 U 100 U
28 DI0S 100 U - 200 U 100 U 100 U
2C 016 100 U 200 U. 100 U 100 U
2C 019 100 U 200 U 100 U 100 U
2C 021 100 U 200 U 100 U 100 -U
3A 023 100 U 200 U 100 *U 100 U
3A 024 100 U 200 U 100 U 100 U
i 3 B D28 100 _______ U 200 U 100 100 U

.2 . 0 
' 

i !00

Ricer Stotion londnno.l,2.3-cdprene mNaphthalne Phenanthrrene Pyrene
Segment Measured Norm. Cone. Qualifier Measured Norm. Conc. Qualifier Measured Norm. Conc. Q ualifier Measured Norm. Cone. Qualifler

Con c. tUg/kgD (ualg tpid) Code Cone. ( ftua ) fugle olPid) Code Cana. ogulkgl) tulg lipid) Code CoG n. (agkg)- (uo/8 lipid) Code
18f D3 400 U 200 U 200 U 200 U
iC D10 200 U 100 _ U 100 U 100 U
2BA i D012 200 U 100 _ U 100 U 100 U

2C 0 D16 | 200 U 100 U 100 U 100 U

2C D19 200 U 100 U 100 U 100 U

2C D21 200 U 100 U 100 U 100 U
3A D23 200 U 100 U 100 U 100 i U
3A D24 200 U 100 U 00 U 100 U3B D28 200 _ _ U 100 - U 100 U 100 U



TABLE E3-8. SEMIVOLATILES iN PEAMOUTH WHOLE-BODY COMPOSITES:

CHLORINATED BENZENES

River Station 1.t3B htIoroebsnend 1,2-D0hlorveisnane 1ADichlrdobanzeaa 1,2,4-Tdhtoroblanzen,

S.gmarnt Measured Norm. Cone.' aualitr Measured Norm. Cone. Ctualifier Measured Ncrm. Cone. Cualitler Measured Norm. Cone. Quelifier

Conen. (ug/ka) tuo/9 iifrid) Code Conc. lug/ko) Wuig lipidW Code Cone. (uikg) (.Igus lipid) Cod. Cone. (Wsg/hk (ufgt tpid) Code

18 D3 200 U 200 U 200 U 400 LU

IC D10 100 U 100 U 100 U 200 U

2A D12 100 U 100 U 100 U 200 U

28 DI5 100 U 100 U 100 U 200 U

2C D16 100 U 100 U 100 U 200 U

2C D19 100 U 100 U 100 U 200 U

2C D21 100 U 100 U 100 U 200 U

3A D23 100 U 100 U 100 U 200 U

BA 2024 100 U o U 100 U 200 U
28 D28 100 . U I U 100 U 200 U

Issue Roferance Levebs na' o_ r" ne'-' 1300

U . CupoeUnd wes net dteotatd. Valse glen I- the lower luentificstitOX HNt.

Lipid-normeltu4 datm preanred md ly when a compoand is detected.

Tisu- refoermina lavt not availabtl fEr thIs npad....ir.

Rican Station Neuacldofbroabaeen N~ntaoadtkno ~ehoate H*eaectlracyotuer~ln
Segment Measured Norm. Cono. sudlifier Measurod Norm. Cone.' Qualtiier Measured Norm. Cone.' Qualifar Measured Nerm. Cocne.' Quatifier

Cone. (eun/ik) luE/n hpidt Code Cone. (uailke) tul/o lipid) Cede Cone. (uglkg) lug/a 6pidl Code Cone. fug/ktl (6/ag lipidl Code

18 D3 400 _ U 200 LU 400 G O U 1000 U
1C D010 200 _ U 100 U 200 _ U 500 U
2A 012 200 | U 100 U 200 Boo U 800 U

28 DIE 200 LU 100 U 200 ___|_ U 500 U
2C D16 200 _ U 100 U 200 | __ _ U 500 U

2C 019 200 _ U 100 U 200 _ U SOO U

2C 021 200 _ U 100 U 200 LI_ U o00 U

3A 023 200 U 100 U 200 Soo U | 00 U

3A 024 200 U 100 U 200 U o00 LU

3B 028 200 U 100 i _ U 200 U 800 _ _ U
IISsus Reference Levels na''' na''- no"' _a'.

via _ _ _ _ _ _ _ _ _ _ _ _ _ _ __



|TABLE E3-9. SEMIVOLATILES IN PEAMOUTH WHOLE-BODY COMPOSITES:

|I I BENZIDINES

River Station 3,31-Dichlorobenzidine

Segment Measured Norm. Cone.t Qualifier
| ____________ . ___________ _ .Cone. lugikg) (ugig lipid) Code

1 B D3 2000 . . . _ U
1C D10 1000 . . . U
2A 012 1000 U
2B Dt15 1000 U

2C D16 1000 U
2C D19 1000 U

2C D21 1000 U

3A 023 _ 1000 U

3A D24 1000 . U .

3B D28 1000 U

U= Compound was not detected. Value given is the iower quantification limit.
Lipid-normalized date presented only when a compound is detected.

I61
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ABLE E3-10. SEMIVOLATlLES IN PEAMOUTH WHOLE-BODY COMPOSITES:

PHTHALATE ESTERS

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~... ... ..... _, 11'_
River Station Dinothyl phthalata DIethy phshaate - DE-n-butyl phtfiate 

Segment Measured Norm. Cont.- Qualifier Measured Norm. Cont.' Qualifier Measurad Norm- Conc.' Qualifier

Conc. (ug/kgl (ug/g lipid) Code Cant. iug/kg) (ugfg lipid) Code Conc. (ug/kg) lugig lipid) Code

1i D3 200 U 400 U 200 U

1 C D10 100 U 200 U 100 U
2A D12 100 U 200 U 100 U

2S 015 100 U 200 U 100 U

2C D16 100 U 200 U 100 U

2C 0 tO_ _ U 200 U 100 U

2C D21 100 U 200 U 100 U

3A D23 100 U 200 U 100 U

3A D24 100 U 200 U 100 U~~~~~~ _ _ .... _ _ _ _ _ .I
33 028 100 U 200 U 100 U

U Compound was riot detected. Value given is the lower quasntification rlmit.

Lipid-normalized data presented only when a compound is detected.

River Station Benzyl buiyl phthailate bh1a2x-diylhaxyl) p Whalat. DI-n-octyl phitalats
Segment Measured Nonm. Conc.' Qualifier Measured Norm. ConcA. Qualifier Measured Norm. Conc.' Qualifier

Cont. lug/kg] lug/p ripid) Code Cono. lug/kg) luglg lipid) Code Conc. (ug/kg) fuglg lipid) Code

liS D3 200 U 740 6.1 400 U

1 C D10 100 U 10 4.9 _ 200 U

2A D12 1 CtO _ U 260 6.2 200 _U

1 2B D15 iO WU 100 U 200 U

2C D16 100 - U 270 4.6 200 U

| 2C D19 _ i 00 U 200 3.2 200 U

2___ D21 100 U 180 2.6 200 U

3A [)23 100 U 770 9.5 200 U

3A D24 100 U 310 6.1 200 _ _ _ U

| 3Et D028 __ _ U 210 8.7 200 i U

E-62



- ~~~~~~~~~~~~~ -~~~M s" G so ~ -"S M RS

[ALE E3-11 . PESTICIDES IN PEAMOUTH WI-IOLE-BODY COMPOSITES]

River Station aP.DDD o.p-DOS . 0.-DDT 4X.DDD
Segment Measured Norm Gone" Quoliliar Meosered Norm. Cone--- Quelilior Measured Norm. Cona"" Qualifior Measured Norm. Cono" . ualifier

Coat. lug/kg)l (u91S lipid) Coda Cono. (Utuglo) to p/S lipid) Code Cone. tug/kg) log/S lipid) code Con.. (ulkglc) lo9/S lipid) Code
1s 03 49 0.40 47 0.39 8 25 U 50" U
IC 010 25 U/E 25 UWE 25 U/E 30" U/E
2A D12 3 Ui 3 U 3 U 3 U
283 015 10" U 3 U 3 U 38 06
20 D1G 3 U 3 U 3 U 3 U

2C 019 25 U 25 U 25 U 38 0.51
20 D21 25 U- 25 U 25 U 30" U
3A 033 25 U 25 U 25 72 0.89

3A 24 2S U 25 U 25 U 0" U -

3ue 028rneevl 250 U 25 - U 25 U 25 U
ieooe Ratabeoca Lands 200 ~~~~~~~~~~2010 200 200

=Compound wee not detactod, Velue given is tihe lower quantification lvimi.
ESstimated value.

"Reporting limits0 edjuelod doe to ... lutlog intorf.,ing poeko.
j: Up,,1d-u0n,=elcd dte preseated onlposhon a compound 1s detected.

Toesearee level not available leor this0 comapound.

-River Station 4A'-DOE 4A'-ODT Hepteohler Hapoodr epocide
Segment Measured Norm. Cone" G* Doollia Macouted Norm. Cane"" Qualifier Measuced Norm. Coos' Oueliflar Masoured Norm. Cone

0
" Qualifier

Co.c. tugikgi len/a lipid) Cede Cooc. legikal ius/e Hlid) Code Coos. lug/kMg (ugle lipid) Code Cono. Ivola/lg lg/9 Upid) Coda
15 0 _____ .21 E 25 U 25 U 25 ____ U

DC 10 55' U/E 25 UWE 25 U/S 25 U_____ E
2A D13 3 U 3 . U 3 __ _ U 2 _ U

2 D 15 83 1.41 3 U 3 U 3 _ _ _ U

2C 14 3 U 3 U S. U 3 _____ U

20 D1IS 140 2.25 E 25 U 25 U 25 U
20 021 170 2.47 E 25 U 25 _ _ . U 25 U
3A 023 /- 2.48 5 25 25 U 25 U

DA 24 fam9.50 5 25 25 ____ U 2S U

39 02 62 3.39 E 25 ____ U25 _____ U28 U
rsoua Ratrerte. Levels 200 200 200ne



River Station ChArdeneda 0d. Mirax

Segment Measured Norm. Cone'- Qualitier Measured Norm. Cone" Qua/ifor Measured Norm. Cone'- Qualifier Measured Norm. Conc" Gualifier

_ _________ Conc. (/gkgl (crug PIpid) Code Conc. (ugtkDg (ugo liioidl Code Conw. (ug/lk) (ugl/ lipid) Code Cone. tug /kg) tug/ lipid) Code_

1 2D3 25 U- 256 U 404 U 25 U

I C D10 25 UIE 25 UIE 25 U/E 25 UWE

2A D12 a 3 U 3 U 3 U 3 U

28 D15 3 U 11 0.19 _ 3 U 3 U

2C 016 3 U 3.7 0.06 3 U 3 U

2C 019 25 U 67 U 25 U 26 U

2C 021 26 ________25 U 42 0.61 a3 0.51 25 U

3A D23 25 U 26 U 32 0.40 25 U

3A D24 26. U 26 U 25 U 25 U.

3B 028 25 U 25 U _ 25 _ U 25 U

ossue Reference L-cots na--- 120 120 300

(11

Rivon Stetlon Ugefft D0/etof Metoy) parathlom Parethlon

Segment Measm-ed Norm. Coonc Qual;nier Measured Norm. Conec- QuaSifer Measured Norm. Cone. Quatifier Measured Norm. Conc-- Qualifior

Ccmn. (ugikgl (ug/g lipid) Cod. Cone. (.U/kg) (uglj [/ptd) Code Conc. WuP/O) log/a Rpid) Code Cec. fuog/k) tuG/G Rpidi Code

16 0D3 25 U 250 U 25 U 26 0.21 E

1C D010 25 EU/ 250 .WE U26 W/E 25 E U

2A D12 3 U 30 U 3 U 3 U

2B D15 3 U 20 U 1S- U 3 ._ U

2C D16 13 0.22 3_ 20 U 3 U a _ U

2C D19 2S U 250 U 25 U 35- . U

2C D21 2'i U 250 U 26 U 25 U

3A 023 2b U _ 20 U 25 U 25 U

3A D24 25 U 250 U 25 U 25 U .

3B D02 25 U 260 U 25 U 25 U

isue Reference Leon/s rr. no". no' 'na.'

w. - . --- N - sos . so No -



River Staleon Malathlon Toeaphena lspherona Endosulfan I

Segment Measured Norm. Cone Qlualifier Measured Norm. Cone- Qualifier Measured Norm, Conc-- Qualifler Measured Norm. Con.. Qualifier
Cone. Wulke) (ug/lg Olld) Code Conc. ful/kg) (ugig lipid) Code Cone. ieg/kgl (ug/g lipid) Code Cone. (UglkIl (u/af lipid) Code

13 D3 25 U 1500 U 200 U 45 0.37
IC D10 110 2.82 E 1500 UW 100 we 25 UIE

2A D12 3 U 150 U 100 U 3 U
2B D15 3 U i0S U 100 U 5- U

2C D16 3 U 1t0 U 100 U 3 U
2C D19 25 U 1500 U 100 U 60- U

2C D21 26 U 1500 U 100 U 69 1.00

3A 023 25 U 1500 U 100 U 65 1.05

3A D24 66 1.31 1500 U 100 U 25 U
3B D28 25 U 1500 _ U 100 U 25 U

nssue Rcfelrrcc Level na... na- na na---

Urr:

River Station Emdloifmlfn 11 Endosifan sullatn Enddn Endrin aldehyda
Segment Measured Norm. Conc- Quallfler Measured Norm. Conc-- ualifier Measured Norm. Cone- Qualifier Measured Norm. Conec Qualifier

Cone. tiglkg) tuc/e Aipidl Code Cone, lugfkg) (ugig lipid) Code Cone. Cue/ks) lug/9 lipid) Code Cone. lug/kgi iug/g lipid) Code

1i D3 25 U 25 U 25 WE 40' U
IC D10 25 U/E 25 U/ 20 Ult 25 ___W_ U/E
2A D02 2 U 3 U 3 UiE 3 U
2B D01 3 U 3 U 3 U 3 U
2C Dl6 3 U 3 U 3 U 3 _ U
2C 019 25 U 25 U 225 UWE 30 U

2C 0D21 25 U 25 U 25 UWE 40 0.58
3A D23 25 U 25 U 25 U/E 25 U
3A 024 25 U 25 U 25 UE 25| U

3B 028 25G _____ U 25 U 25 |__ U/E 25 - U
Tiasu Reference Levels no-, naW - 25 na---



Rivr r Station _ thoeyrhor a pha-lHC bdt. BHC _ ** N
Segment Measured Noon. Conc-' Quaifiar Measurod Norm. Cone" Qualifir Meaasurd Norm. Conc'' Qualifier Moos.Ted Norm. Conc''* O-liffr

| __________ Coco. (us/ks) (UG/9 lipidl Coda Conc. (ugika) (ugfg lipidl Cods Conc. loGlkg) (us/g Jipid) Code CoDC. (usgit f(ug/g lipidu Codo
I B D3 250 U 25 U 100* U 40' U
1 C PtO 250 WE 25 UJE 40' U/E 25 WEU
2A D12 30 U 3 . - U 13 0.31 3 U
2B D15 30 U 3 U 3 U 3 U
2C D16 30 U 3 U 25 U S. U
2C D19 250 U 25 U 25 U 25 U
20 D21 250 _ U 25 U 2.15 _ 25 U

3A 023 250 U 25 U 160' U 25 U
| 3A 024 250 .. U 25 U 50' U 25 U
38 D28 250 U 25 U 25 U 25 U

Tissuo Reference Leval n-o. 100 100 T0O

River Stadon IgutBm WNC
Sogment Moaoroed Normr Conc'- Quolfier

___.____| Cocnc (/ks) (0u51s livid) Codc
18 D3 40^ U
IC 010 25 | WE
2A 012 3 U
2B D15 14 0.24
2C D16 3 i i U
2C DI5 40 U
2C 021 40' _ _ _ U

3A D23 25 U
3A 0 D24 25 U
3B 028 25 U

fissua Reference Lavals 100

--- ._ * . . .
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ABLE E3-12. PCBS IN PEAMOUTH WHOLE-BODY COMPOSITES

lI-e, Station Araector-1016 Aroclar-1221 Aroclor.1232 Aroclor-1242
Segment Marsured Norm. Conc.- Qualifier Measured Noe. Conc.- Qualifiar Measured Norm. Cono.- Qualifier Measured Noom. Cono.- Cualiiar

Cone. luglkg) (ug/g lipid) Coda Cone. tilk0) (uglo lipid) Coda Cone. (ugkis (augg lipid) Coda Cone. ugkg) (ug/g glpid) Code
1B 03 50 U 60 U 50 U 99 0.8

1C D10 SO U 50 U 50 U 50 U
2A D12 so U 50 U 50 U 50 U
29 D015 b U 50 U SO U 50 U
2C 016 50 U 50 U SO U SO U
2C 019 50 U 50 U 50 U 50 U
2C D21 50 U 50 U SO U 50 U

| 3A D23 SO U U 50 U S0 U
3A D 24 50 U S 0 U 50 U 5 0 U
3B 028 50 U 50 U 50 U 78 3.2

Tissue Reference Levels I na- ^a. nn- -o-

U = Compound was not detected. Value given Is the lower quantificatln limit.
*L1pid.narmaelzed data presented only when a compound Is detected.*- Tlssue refrence level not available for this compou__d.

River Station Araclor-1248 Araolor.1254 AraoCor-1260 Toted Detected PC~s
Sgrmont Measured Norm. Cone. Qualilier Measured Norm. Cone., Qualifier Measured Norm. Cone. Oualifer Measured Norm.Conc.|
_________ |_________ _____Cone. tg/uga lild) Code Cone. lurlko)l legg lipid) Code Cone. (ug/kg) lugig lipid) Code Cone. Nug/Wi (tutg lioidl

9 D30 50s U SO U 280 2.3 9 - I 5 3.2

|| 2C 0 10 80O U 90 SO ___ i U 1 280 2. i |t 8 201
2C D01 50 U 50 - U 180 2.19 s 25

2C D21 50 _ U so50 _ U 160 2.3 2.3
3A D23 50 U 50 U 170 2.1 2 2 _1
3A D24 50 U | 0 U 520 10.3 | 103

39 28 50 U 50 U so 3.6 n. 6.8
Tissue Referassn Levels - e na e na _ 110



TABLE E3-13. DIOXINS AND FURANS IN PEAMOUTH WHOLE-EODY COMPOSITES

River Station _.3.7,8-rCOD I,2,3,2,8-P*COI I,2,3,4,7,84HxCOOD 1,2.3.6.7,8-H.CDD

Segment Me-snesd Norm. Con.. Oualifier Measured Norm. Cone' Qualifier Measured Norm. Conc" Qualifier Measured Norm. Core'o Qualifier

Cone. ipgtel (nit/ lipid) Code Conc. (polo) (.ngg lpid) Code Cene. (pg/gl (nteg lipid) Code Cnen. WpMtgf Ing/g lipid) Code

1C D10 2.32 0.059 0.5 0.013 S 0.11 0,003 S/M 0.31 0.00a s
2B D15 1.44 0.024 0.31 0.005 S 0.11 0.002 0.39 0&007 S

2C D19 3.29 0.0ii3 0.7 0.011 S 0.14 0,002 S 0.51 _0.00 S

2C D21 2.77 0.040 0.76 0.011 S 0.21 0.003 S/M 0.63 0.009 S

3A D23 3.1 0.03S 0.83 0.010 S 0.39 0.005 S/M 0.62 0.008 SIM
3A D24 4.41 0.087 2.04 0.040 SiM 0.87 0.017 S/M 1.16 0.023 S

3S D28 2 0.083 0.66 0.027 S 0.2 0.00B Si 0.59 0.024 5

Tissus Referenee Levelrsl ns 0000 n0
- Compound was not detected.

- Aolyte not detected at or above the saneple specifie Estimated Detection Limit 3EDL3. Thr EDL is reported.

= Analyte not detected at or abote the Lower Method Calibration Limit iLMCLI. The LMCL i repored.

. Estimatedt Moilmum Possible Concenaetrato.

Anolyte detected below the Lower Method Catbratron Limit. Valus should bo c-coiderod an ostimate.

Obtained from DB-225 colurn,.

Llpid-nown.Ul,11 dote presented onlY when a compound is detected.

linnsu rfareeoae leveil no available for this compound.

River Station 1,2*3,7,8.9*HxC0I I.2.3AS,7,84lpCDD * _DD 2,3,7,8-TCDF

Segment Measured Norm. Ceo' Oualifier Measured Nrmm. Conc QOuller Measurad Norm. Conec OQuafier Measured Norm. Conc Oualilfir

Cone. IpteI) (note ipid) Code Coto. (Ptle) (ne/i lipid) Code Conc. (po/e) (nDtg lipid) Code Cene. W5oi0 (no/p lipid) Coda

IC 010 0.14 | 0.004 S 0.65 0.017 S 3.62 0.093 S 40 1.026
2B D15 0.12 0.002 SiM 0.74 0.013 S 5.67 0.006 22.2 0.377

2C D19 0.1 0.002 S 0.73 0.012 S 4.47 0.072 S 52.1 0.S33

2C D21 O.12 0.003 S 1.09 0.016 S 4.21 0.061 S 41.2 0.598
3A D23 0.29 0.004 SM 0.24 0.003 S 3.91 0.048 S 42.5 0.527

3A D24 0.47 WE 2.81 0.056 1.1 0.358 58.8 1.164

38 D28 0.22 0.009 S 1.a3 0.076 StM 8.4 0.347 32.5 1.343

Tissue Reference Levels na. noae . nn

_ _ _ _ _ _m_ _ _ _ _ _ "Y _ _ _ 



River Station 1.2.3.7.8-PeCDF 2,3,4,7,a PeCDF 1,2.3,4.7.8-HxCDF 1,2,3,6,7,8-HxCDF
Snsmant Measured Norm. Cone-- Qualifier Measured Norm. Conc-- Qualifier Measured Nornn. C.one (lualiffor Maasured Norm. Cone. Qua1lifer

_ Cone. tPillil tnahg llpid) Code Cone. (PigtI) Inglot livid) Code Cone. (Polal tngtC lipid) Code Conc. tpP/SI jngig lipidl Code
IC D10 0.31 o.00a S 0 .53 0.015 8 0.11 UIE 0.1 WE
2B D15 0.24 0.004 S 0.bb 0.009 S 0.12 0.002 S 0.05 0.001 S

2C P19 0.58 0.009 SiM 0.94 0.015 S 0.13 0.002 S 0.07 0.001 SIM
2C D221 0.56 0.008 S 0.9 0.013 S 0.16 0.002 S 0.05 O001 SIM
3A D23 0.65 0.008 SIM 0.95 0.012 SIM 0.71 WE 0.64 WE

3A 024 0.86 0.017 S 2.46 0.049 S 0.56 0.011 SIM 0.44 0.009 SIM
33 D28 0.38 0.016 S 0.82 0.034 S 0.24 0.010 S

Tissue Reference Levels nea nao.. ne- na'--

RSVH: Station 2.3.4.6.7.8 HxCPF 1.2.3,7.8,9-HxCDF 1,2.3.4,6,7,8*HpODF 1,2,3,4,7,8,9-HpCDF
Segment Measured Norm. Conc-- Oualifier Measured Nolmt Conc - Qualifl? Meaaeured Norm. Cone- rualifier Measured Norm. Cone - Gualiliar

l ~~~~~~~~Cone. (Pghg) tnS/g lipid) Coed Cone. (Pgfhl intlig Blpd) Code C.... fPGlgl tn0grD lipid) Code C.... tPO/g) (nilifi livid) Codo

tz- | 1C D10 0.26 0.007_ S/M 0.15 |W UE 0.21 | 0.005 | S O.0S 0.002 | S/M
2B D15 0.25 0.004 - S 0.08 UIE 0.1 .003 | SM 0.04 | 0 . 0 1
| D19 0.23 0.004 S/M . 0.11 U/E 0.2 0.003 .S O.O. U/E
1 2C D21 0.29 0.004 S 0.14 /WE 0.18 0.003 S 0.07 0.001 S/M.
| 3A D23 o1.38 W E U/E 1.09 |WE 0.17 W u/UE 0.18 J WE
| 3A D24 1.61 | U/E 1.38 WE 0.74 | 0.01 S 0.5 WE
38 028 0.32. 0.013 S 0.26 U 0.018 .18 0.007 SM

/snee Relerence Levels nos--

River Statlen OCDF TEC [FULLI TEC (HALF) TEC (ZERO)

Ssgment Measured Norm. Conce - uatifior Calculated Calculated Calculated

00Cone.pg/( ) (ns/a Iip1d Code Cones 9/9 | Cone.t (pg/g) Conetpoi5)1g

IC D10 0.31 0.008 S .

28 015 0,38 0.006 /S . ~ 
2C 019 0.53 0.0 Biv. .
20 D21 0.41 0.006 S/M /e4 c'..a' o 

|1 3A | D23 | 1.18 W UE gil& g,> ygUlo8tw

|| A | D24 | 2.03 |-0.040 S 5_wq Ws~ 0 % vi ~ ~ v S i

38 D28 1.01 0.042 SiM cigvgi.-|ilc~"'cgl

vase Reference Levels 3 3 



APPENDIX E4. WHITE STURGEON TISSUE BIOACCUMULATION DATA

E4-1. METALS IN WHITE STURGEON WHOLE-BODY COMPOSITES

E4-2. PHENOLIC COMPOUNDS IN WHITE STURGEON WHOLE-BODY COMPOSITES

E4-3. SEMIVOLATILES IN WHITE STURGEON WHOLE-BODY COMPOSIES: HALOGENATED
ETHERS

E4-4. SEMIVOLATILES IN WHITE STURGEON WHOLE-BODY COMPOSITES:
NITROAROMATICS

E4-5. SEMIVOLATILES IN WHITE STURGEON WHOLE-BODY COMPOSITES: NITROSAMINES

E4-6. SEMIVOLATILES IN WHITE STURGEON WHOLE-BODY COMPOSITES:
NAPHTHALENES

E4-7. SEMIVOLATLES INWHITE STURGEONWHOLE-BODY COMPOSITES: POLYNUCLEAR
AROMATICS

E4-8. SEMIVOLATILES INWHE STURGEON WHOLE-BODY COMPOSITES: CHLORINATED
BENZENES

E4-9. SEMIVOLATILES IN WHITE STURGEON WHOLE-BODY COMPOSITES: BENZIDINES

E4-10. SEMIVOLATILES IN WHITE STURGEON WHOLE-BODY COMPOSITES: PHTHALATE
ESTERS

E4-11. PESTICIDES IN WHITE STURGEON WHOLE-BODY COMPOSITES

E4-12. PCBs IN WHITE STURGEON WHOLE-BODY COMPOSITES

E4-13. DIOXINS AND FURANS IN WHITE STURGEON WHOLE-BODY COMPOSITES

(Note: All concentrations are presented on a wet-weight basis.)

E4-ii
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[|ABLE E4-1. CONCENTRATIONS OF METALS IN WHITE STURGEON STEAKS

River Station Antimony Arsenic Barium Cadmium Copper Lead
Segment Measured Oualifiez Measured Qualifier Measured Qualifier Measured Qualifier Measured Qualifier Measured Qualifier

Cone. (mg/kg) Code Cone. (mg/kg) Code Conc. (mg/kg) Code Cons. (mg/kg) Code Cone. (mg/kg) Cede Cone. (mglkg) Code
1B RM 1S 0.33 U 0.49 0.2 U/E 0.02 U 0.68 WE 0.06 E
1B RM 18.5 0.35 U 0.46 U 0.2 UWE 0.02 U 0.69 U/E 0.02 E
iC RM 21 0,20 U 0.26 U 0.1 U/E 0.01 U 0.45 E 0.01 5
IC RM 21 - 1.00 U 0,27 U 0.5 U/E 0.07 U 2.00 U/E 0.07 E
iC fM 27 0.45 U/E 0.40 0.2 U/E 0.03 U 0.90 U/E 0.03 E
28 OM 49 2.16 U 0.29 U 0.1 U/E 0,02 U 0.43 U/E 0.02 E
2B RM 49 0.32 U 1.38 0.2 U/E 0.02 U 0.63 U/E 0.02 E
28 RM 49 0.33 U 1.07 0.2 U/S 0.02 U . 0.65 U/E 0.02 E
2C RM 67 0.26 U 1.86 0.1 U/E 0.02 U 0.53 U/E 0.02 E
3A RMM75 0.30 U 0.40 U 0.2 U/E 0.04 0.60 WE 1.12 E
3A AM 75 0.34 U 0.45 U 0.2 U/E 0.02 U 0.68 U/E 0.07 E

SA RM 75 0.34 U 0.55 U 0.2 U/E 0.02 U 0.68 U/E 0.02 .
3A RM s0 0.31 U 0.42 U 0.2 U/E 0.02 U 0.63 Uie 0.02 E
4A RM 103 0.33 WE 0.44 U 0.2 U/E 0.02 U 0.66 U/E 0.02 E
4A RM 116 0.33 U/E 0.44 U 0.2 U/E 0.02 0.66 U/E 0.04 E

4B RM 127 2.40 U 0.27 0.1 U/E 0.02 U 0.48 WE 0.02 E
4B RM 136 2.20 U 0.84 0.1 U/E 0.02 U 0.50 E 0.04 3

U = Compound was not detected. Value given is the lower quantification limit.

E = Estimated value.
Metals data normalized to wet weight



Riser Stetion Mercury Nickel Selenium Silver zinc

Segment Measured Qualifier Measured Qualifier Measured Quatfier Measured Gualifier Measured Qualifier

Con. (mg/kg) Code Cone. (mg/kg) Code Conc. (mIkglk Code Conc. (mg/kg) Code Cnen. (mg/kg) Code

1s RM 15 0.012 UIE 0.76 UIE 0.44 U 0.20 U/E 5.0 E
16 RM 18.5 0.047 E 0.S1 WE 0.46 U 0.21 UfE 1.8 WE

IC RM 21 0.110 E 0.46 UiE 0.26 U 0.12 U/E 3.4 E

i C RM 21 0.521 E 2.33 U/E 0,27 U 0.60 UWE 1650 E

IC RM 27 0.051 E 1.05 U/E 0.62 U 0.27 WE 6.3 E

26 RM 49 0.068 E 0.50 WE 0.29 U 0.23 E 2.3 E

2B RM 49 0.068 E 0.74 UE 0.42 U 0.19 U/E 3.8 E

2B RM 49 0.106 E 0.76 WE 0.40 U 0.20 /WE 5.2 E

2C RM 67 0.094. E 0.61 WE 0.35 U 0.16 U/E 5.4 E

3A RM 75 0.347 E 0.70 U/E 0.40 U 0.16 WE 5.2 _ E

3A RM 75 0.094 E 0.0 WE 0.45 U 0.21 EUS 3.9 E

3A NM 75 0.013 U/E 0.80 U/E 0.56 U 0.21 U/E 3.9 F
3A RM s0 0.127 E 0.73 U/E 0.42 U 0.19 WE 4.0 E

4A RM 103 0.021 E 0.77 UIE 0.44 U 0.20 U/E 3.7 E

4A RM 115 0.045 E 0.77 /WE 0.44 U 0.20 _ /E 5,7 E

48. RM 127 0.061 E 0.56 U/E 0.32 U 0.14 U/E 3.8 E

48 RU 136 0.076 E 0.59 E 0.29 U 0.13 U/e 4.2 E
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[ABLE E4-2. PHENOUC COMPOUNDS IN WHITE STURGEON STEAKS

River Station Phenol 2-Methylpheool 4-M~thylphanol 2A~Dlmethylphonol 
Segment Measured Norm. Conc.' Qualilier Moasured Norm. Conc.' Qualifier Moesured Norm. Conc,' Osaliflir Measured Norm. Conc.- CQualier

Conc. tuolks) lugla lipid) Code Conc. (Uglikg) lug/g lipid) Code Conc. tuolkct (ulo lIpid) Code Conc. (uglikqg (.gjg lipid) Code
lB RM 15 100 U 200 U 200 U 100 U
iB RM 1S.5 100 U 200 U 200 U 100 U
IC RM 20 100 U 200 U 200 U 100 U
IC AM 2i 100 U- 200 U 200 U 100 U
IC EM 21 100 U 200 U 200 U 100 U
IC RM 27 100 U 200 U 200 U 100 U
2B RM 49 100 U 200 U 200 U 100 U

m 28 RM 49 100 U 200 U 200 U 100 U
2B RM 49 100 U 200 200 100 U

t 2C RM B7 100 UIE 200 WE 200 UE 100 UE
3A hM 67 100 U 200 U 200 U 100 U
3A RM 75 100 U 200 U 200 U 100 U
3A RM 75 100 U 200 U 200 U 100 U
3A RM 70 100 U 200 U 200 U 100 U
4A f M1O3 100 U 200 U 200 U 100 U
4A RlM 115 100 U 200 U 200 U t00 U
48 H1M127 100 U 200 200 U 100
48 RlM 13b 100 _ U 200 U 200 U100 U

_ Compound wao not detected. Voluo give n is tha lower quantificatioa nmit.
= Valu. estimated.

Lipid.normalied date presented only when a compound is detected.



|River Station PeritohNophe-ol 2-Chlc- ahonlt 2.4.DI.Worophaon. 4 Chllow-3- ylph.Ih.Inol
Segment Measured Norm. Cner' Quaifier Measured Norm. Cone.' Qualifier Measured Nom. Conc.' Qualifier Measured Norm. Cons. Qualifier

Conc. luq/ksi lua/p lipid) Code C.o.. lug/kg) (.glo lipidl Code C..c. Cog/kg) (ug/g lipid) Code Cono. lug/kg) (eglg lipidi Ccde
| B RM 15 1000 U 100 U 200 U 200 U
1B RM lE.b 1000 U 100 U 200 U 200 U
IC RM 20 1000 U 100 U 200 U 200 U

1 C RM 21 1000 U 1 0 0 U 200 U 200 U
IC RM 21 1000 U 100 U 200 U 200 U
| C RM 27 1000 U tOo U 200 U 200 U
2B RM 49 100 U 100 U 200 U 200 U
|2B IM 49 l000 U 100 U 200 U 200 U
2B RM 49 1000 U 100CO U 200 U 200 U
2C RM 67 1000 UIE 100 U/E 200 WE 200 UWE
3A RM 75 1000 U 100 U 200 U 200 U
3A RM 75 1000 U 100 U 200 U 200 U
SA RM 75 1000 U 100 U 200 U 200 U
3A RM E0 1000 U 100 U 200 U 200 U
4A RM 103 1000 U 100 U 200 U 200 U
4A RM I5 1000 U 1CO U 2CD U 200 U
| 49 M 127 1000 U 100 U 200 U 200 U

B PM s13d 1000 11U 100 U 200 U 200 U
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River Stetion 2,4.lnblorophenoi 2Nitrophanol 4-Nitraphenol 2.4.6-Tdlchlorophenol
Segment Measured Norm. Conc. Quslifier Measured Norm Conc.- Quolifier Meas-rad Norm. Conc. Qualifier M.a.sred INorm. Conc. Qualifier

Coen. uoalka) (uol lipid) Code Conz. (ugnkg lug/n lipid) Code Cone. Nuo/kg) (uu/g lipid) Codo Cone. lug/kgl lunlD lipid) Cod.
1I RM 15 1000 U 200 U 1000 U 200 U
1a RM 18.5 1000 U 200 U 1000 U 200 U
1C RM 20 1000 U 200 U 1000 U 200 U
IC RM 21 1000 U 200 U 1000 U 200 U
IC RM 21 1000 U 200 U 1000 U 200 U
IC RM 27 1000 U 200 U 1000 U 200 U
2B RM 49 1000 U 200 U 1000 I U 200 U
20 RM 49 1000 U 200 U 1000 U 200 U
2E RM 49 1000 U 200 U 1000 U 200 . U
2C RM 67 1000 _ UE 200 WE 1000 U/E 200 U/E
3A RM 75 1000 U 200 U 1000 U 200 U
3A RM 75 1000 U 200 U 1000 _ U 200 U
3A RM 75 1000 U 200 U 1000 U 200 U
3A RM 30 1000 U 200 U 1000 U 200 U
4A RM 103 1000 . U 200 U 1000 U 200 U
4A aM 11t 1000 U 200 U 1 000 U 200 U
4B RM 127 1000 U 200 U 1000 U 200 U
40 RM 13G 1000 U 200 U 1000 U 200 U



rASLE E4-3. SEMJVOLATILES IN WHITE STURGEON STEAKS: -
H-AL0GENATED ETHERS

River Station hislZ-Chloroethylj ether bls(2-Chlorotaeloxyl methane bulZ(-Chlaorosopropyf) otlier

Segment Measured Norm. Cone.' Qualifier Measured Norm. Cone., Qualifier Measured Norm. Cona.' Qualifier
Cone. lug/kg) (ug/p lipild) Code Cona. (ug/kg) lug/p lipid) Code Cone. lug/kg) (uglg lipid) Code

1B AM 15 100 ~~U 100 -U 100 U

1B RM 18.6 100 ~U 100 U 100 U
IC AM 20 100 II~~ 100 U 100 

I C FIM 21 100 ~~0 100 U 100 U

IC RM 21 IGO ~~~u I100 U 100 U
I C AM 27 100 ~~~U 100 U 100 U

28 AM 49 100 ~~~U 100 U 100 

28 A1M49 100 U 100 U 100 
2B AM 49 100 ~~U 100 U 100 

2C AM 67 100UE 100 UE 100- 1I
3A RM 75 100 ~~~U/ 100 U/ 100 

3A AM 75 100 ~~U 100 U 100 

3A AM 75 IGO ~~U 100 U 100 

3A RM 80 IGO ~~U 100 U 100 

4A AM 103 100 ~~U 100 U 100 

4A AM 115 100 ~U 100 _______ ____

4B AM 127 1 _0 _ 1_F U 100 _____

4B AM 136 100 U 100 _______

-Compound was not datected. Value given is the lower quantification limit.

- Estimated value.
Lipid-normallized data presented only when a compound is detected.

River Station 4-Brormephenyl phirlyll other 4-Chforephenyi phonyl othe

Segment Measured Normi. Coana,' Qualifier Measured Norm. Conc.1 Qualifier
_____Cone. lug/kg) luglg; lipid) Code Cone. lugkg lW/o lipid) Code

1 a AMiS5 200 U 100 U

lB3 fRMlB.5 200 _ __ U 100 U

IC RM 20 200 U 100 
10C AM 21 200 _____ U 100 U

iC AM 21 200 U 100 _ __ U

IC AMZ27 200 U 100 U

28 AM 49 200 U 100 
28 AM 49 200 U 100 U

28. RM49 200 U too U

20 RMG07 200 U/S IGO ____ I/E

3A AIM 7 200 _ __ U 100 
SA AM 78 200 U 100 U

S3A AMM75 200DO__ U 100 U

4A RMS10 200 U 100 U

4A AMi11a 200 U 100 _ __ U
4A AMl127 200 _ __ U 100 _ __ U

48 AMi138 200 _ _ U 10 _ _ _ U

48 AiS 20 ___ U 100 _ __

E-75



IASLE E4-4. SEMIVOLATILES IN WHM STURGEON STEAKS-
jTABLE NITROAROMATICS

River Station 2,4-Dinitrotoluene 2,6-Dlnktrotoluene Nitrobanzowe
Segment Measured Norm. Conc.' Qualifier Measured Norm. Cone.' Qualifier Measured- Norm. Conc.' Qualifier

Cone. lug/kg) (ug/g lipid) Code Conc. (ug/kg) (ugtg lipid) Code Cone. (uglkgl (ug/g lipid) Coda
1B RM 15 100 U _100 U 100 U
18 RM louIOU_ 100 U - tOQU 100 U
IC RM 20 1 00 - U 100 ' __ _ U 100 U
1C RM 21 100 __U 100 U 100 U
IC RM 21 100 _U 100 U 100 
10C AM 27 100 U 100 U 100 U
2B RM 49 100 U 100 U 100 U
2B RM 49 100 U 100 U 100 U
2B RM 49 100 __ _ U 100 U 100 U
2C RM i7 100 UWE 100 VIE -100 WE

_3A - RM75 100 U 100 U 100 U
3A RM 75 100 U 100 U 100 U
3A RM 75 100 U 100 U 100 U
3A RM 80 _ __ U 100 - __ U 100 _ _ U |
4A RM 103 100 U 100 U tO U I
4A RM 115 10 U 100 _100 - -
4B RM i27 100 U 100 U 100 U
48 RM 136 100 U 100 _ U 10O U

U = Compound was not detected. Value given is the lower quantificatlon limit.
E = Estimated value.

Lipid-normalized data presented only when a compound is detected.
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TABLE E4-5. SEMIVOLATILES IN WHITE STURGEON STEAKS:
NITROSAMINES

River Station N-Nitrrosdi-npapylamnine N-Niflaadiplpmnylamine
Segment Measured Norm. Canc.' Qualifier Measured Norm. Conc.* Qualifier

_________ ________ Conc. (ugikgl luglg fipid_ Cods_ Conc. (ugikg} (uglg ipid) Cede
1B AM15 100 U 100 U
19 RM18.S 100 U 100 . U
iC RM20 100 U 100 U
iC RM21 100 U 100 U
_ C RM21 100 U 100 ._ U
IC RM27 100 U 100 _ U
2B RM49 100 _ _ U 100 U
2B AM49 100 U 100 U I
28 RM49_ 100 _ ._ U 100 U
2C RM 67 100 U/E 100 UIE
3A RM75 100 U 100 U

_ _ _ __ ._ _ ._ _3A ARM75 100 U 100 U
3A RM7S 100 U 100 -- =-- U

4A RM103 100 U 100 U

4A RMt15_ 100 U 100 _U

49 AM127 100 U 1t0 U

9 RM 136 100 = U 100 U
U = Compound was not detected. Value given is the lower quantification limit.
E = Estimated value.
' Upid-narmalized data presented only when a compound is detected.
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iI*
TABLE E4-6. SEMIVOLATILES IN WHITE STURGEON STEAKS:

| ~~NAPHTHALENES

River Station 2-Chloronaphthalene 2-Mathyinaphthalene

Segment Measured Norm. Cono., Qualifier Measured Norm. Conc.' Qualifier

LAB? NAHTALECone. (uglg lipid) Code Conc. (ugikg) Iug/g lipidl Code

l B RM 15 t00 U 100 __ U

| tB NM 185 100__ _00 U 100 U

1C RM 20 100 U 100 U

1IC RM 21 100 U 100 U

1 C RM 21 100 _ U 100 U

1 C RM 27 100 U 100 U

2B RM 49 100 U 100 U

2B RM 49 100 U 100 _ U

2B3 RM 49 100 U 100 U

2C RM 67 100 U/E 100 - UIE

3A _RM 75 100 U 100 U

3A RM 75 100 U 100 U
3A RM 75 100 _ __ U 100 UJ

3A RM so 100 U 100 U

4A RM 103 100 U 100 U

4A RM 11i 100 _ _ U 100 U

4B RM 127 100 U 100 _

4B RM 136 100 U 100 U

U = Compound was not detected. Value given is the lower quantification limit.

E = Estimated value.
Lipid-normaiized data presented only when a compound is detected.
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IABLE E4-7. SEMIVOLATILES IN WHITE STURGEON STEAKS:

POLYNiUCLEAR AROMATICS

River Station Acmneaphtmna Ae.nophlteylens Ae thnerc Eeenzolailntheee

Seornent Measured Norm. Canc.- Qualilfer Mensured Norn. Conc. Qualitirr Measured Norm. Cone.- Quaclifr Measured Norm. Cone.' Oethuoner

Cone. tua/ksl Ioglg llpid) Code Corno. lugkit) g Uilo lipir) Code Con.. tuglkg) legig tipid) Code Ceon. lrrgikg) luels )Ipid) Code

1S RM 1S5 100 U 100 U 100 U 100 U
IC JIM 120 100 U 100 U 100 U 100 U
1C RM 20 100 U 100 U 100 U 100 U

IC flM21 100 U 100 U 100 U 100 U

IC RM 21 100 U 100 U 100 U 100 U

IC 2 M 27 100 U 100 U 100 U 100 U

2B flM 4g 100 U 100 U I1O U 100 U

2e RM 49 100 U 100 U 100 U 100 U

2C JIM 49 100 UE 100 U/ 100 U/ 100 UE
3A FMh 100 U 100 U 100 U_ 100 UE

2A RM 75 100 U 100 U 100 U 100 U

3A RM 75 100 U 100 U 100 U 100 U

3A fM 75 100 U 100 U 100 U 100 U3A RM 7b 100 U 100 U 100 U 100 U

4A RM 103 100 U 100 U too U 100 U

4A RM 115 100 U U1U

4B RM 127 100 U U 10 U 100 U

48 RM 136 100 U 100 U 100 U 100 U

= Compound was not dtelatod. Value given is the lower quntiticaton limit.

E Ettimated vorus.

Lipid-nomalised date presented only when e compound is detected.
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(vrr Stotlon 1bn-oobfluoormth.,eu. Be1oooklflkomtehene -enzolalPYrons Enoel.h.Ijp.ryleen

Senment Measured Nonm. Conc- Cualifler Measured Norm. Conc.' Qualifier Meoaured Norm. C.on. oualifier Moos.ed Norm. Cone. Qualifier

Conc. tug/kgl (ugls lgidl Code Conc. (tg/kg) tun/g lipidl Coda Cone. tug/kg) tug/g Itpid) Code Cone. tug/k0l lugg lipid) Codo

is RM 1i 200 U 200 U 200 U 200 U

_ B RM 18.s 200 U 200 U 200 U 200 U

IC RM 20 200 U 200 U 200 U 200 U

1C RM 21 200 U 200 U 200 U 200 U

IC RM 21 200 U 200 U 200 -U 200 U

l C RM 27 200 U 200 U 200 U 200 U

2B RM 49 200 U 200 U 200 U 200 U

2B RM 49 200 U 200 U 200 U 200 U

28 RM 49 200 U 200 U 200 U 200 U

2C- RM 67 200 UIE 200 U/E 200 WE 200 U/E_

3A RM 75 200 U 200 U 200 U 200 U

3A RM 75 200 U 200 U 200 U . 200 U

3A RM 75 200 U 200 U 200 U 200 U

3A RM 80 200 U 200 U 200 U 200 U

4A RM 103 200 U 200 U 200 U 200 U

4A RM 115 200 U 200 U 200 L 2 U

4B RM 127 200 U 200 U 200 U 200 U

4B - RM 136 200 U 200 U 200 U 200 U



River Station Chryseen Dibenzotirontttc Fbonnthnoe Fluoten H

Segmsnt Measured Norm. Cone.' Qualifer Measured Norm. Cone. Quatif-r Measured Norm. Conc. uaiNfier Measured Norm. Conc. Qultifier

Cone. (ugikig (egfg lipid) Code, Con. (u/Ogi (ug/g Npridi Code Conc. (uegkgo lulg/S llpidi Coda Conc. (ug/kgl Cugol iWdM Code

18- HIM 15 100 U 200 U IOO U 100 U

1B RM 1S.5 100 U 200 U 100 U 100 U

1C NM 20 100 U 200 U 100 U 100 U

1C RM 21 100 U 200 U 100 U 100 U

1C RM 21 100 U 200 U 100 U 100 U

1C RM 27 100 U 200 U 100 _ U 100 U

2B RM 49 100 U 200 U 100 U _100 _ U

20 RU 49 10O U- 200 - U 100 U 100 U

2B RM 49 100 U 200 U 100 U 100 U

2C RM 67 100 UIE 200 U/E 100 Ult 100 U/E

-3A RM 75 100 U 200 U 100 U 100 U

3A RM 7 0 100 U 200 U 100 U 100 U

SA RM 75 100 U 200 U 100 U 100 U

3A RM S0 100 U 200 U 100 U 100 U

4A aM 103 100 U 200 U 100 U 100 U

4A RM 11 100 U 200 U 100 U 100 _U

4B 14M 127 100 U 200 U 100 U 100 U

4B ( RM 136 100 U 200 U 100 U 100 U



Ri/vPr Station Indaont1.2.3-c.dlpy"etn Naphthoalane Phrn-nthre.e Pyrene
Ssgmant Measured Norm. Conc.- Qualiiier Measured Norm. Conc.' Qualifier Measured Norm. Ccnc.' Qualitier Measured Norm. Conc' Qualifier

Cone. luglkgl lUg/u lpid) Coda Cone. tuelkg) tlgi lipid) Code Conc. (us/kgi) ug/g lipid) Code - Cono. no/tkg) lug/a lipid) Code
IB RM 15 200 U 100 U 100 U 100 U
1B RM 18.5 200 .. U 100 U 100 U 100 U
1C RM 20 200 U 100 U 100 U 100 U
1C RM 21 200 U 100 U 100 U 100 U
10 RM 21 200 U 100 U 100 U 100 U
10C M 27 200 U 100 U 100 U 100 U

32B RM 49 200 U 100 U 100 u 100 u
2B RM 49 200. U 100 U 100 U 100 U
23 RM 49 200 U 100 U .100 U 100 U
2C RM 67 200 U/E 100 WE 100 U/E 100 U/E
SA HM 75 200 U - 100 U 100 U 1o0 U
3A RM 75 200 U 100 U 100 U 100 U
3A RM 75 200 U O00 U 100 U 100 U
3A RM 80 200 U 100 U 100 U 100 U
4A RM 103 200 U 100 U 100 U 100 U
4A RM115 200 U iQO U 100 U 100 U
4B RM 127 200 U 100 U 100 U 100 U
43 RM 13B 200 U 100 U 100 U 100 U



TABLE E4-8. SEMIVOLATILES IN WHITE STURGEON STEAKS:
CHLORINATED BENZENES

River Station 1.3-Dlchlorobea.na t1.2-Dlchlorobenzne 1.4-Dtchlrobanzena 1.2.4Tdchlr...ohenzene
Setgnent Measured Norm. Conc. Qlualilier Moasured Norm. Conc. Qualifier Mesmured Norm. Conc. Quatfier Measured Norm. Ccnc. Qualifijr

Conc. (ug/lkgl (ugig lipidl Code Cone. (uo/ikgl) (Ugl lipid) Code Cone. (tugkgl (o/gI lipid) Code Con.. JLogkg) )Ug/g lipid) Code
1 8 RM 15 100 U 100 U 100 U 200 U
lB RM tB.5 100 U 100 U 100 U 200 U
IC RM 20 100 U 100 U 100 U 200 U
1C RM 21 100 U 100 U 100 U 200 U
IC RM 21 100 U tOO U 100 U 200 U
1C RM 27 100 U 100 U 100 U 200 U
2B RM 49 100 U 100 U 100 . 200 U
2B RM 49 100 U 100 U too U 200 U
2B RM 49 10 U _ 100 U let U 200 U

2C RM 67 100 U 100 UIE 100 UIE 200 WE
3A RM 75 100 U 100 __ U 100 U 200 U
3A RM 7b 100 U 100 U 100 U 200 U
SA RM 76 100 U 100 U 100 U 200 U
3A RM BO 100 U 100 U 100 U 200 U
4A RM 103 100 U 100 U 100 U 200 U

4A RMi11 100 U 100 U 100 U 200 U
4B SM4127 100 U 100 U 100 U 200 U
4H RM 136 10 U 100 U 100 u 200 U

ossue Reference Levels n- a - 1na 1300

: Coopound wam not detected. Value given is thu luwer quantificatlon lmit.
- Estimated value.
Upid normalized datu prnsented only when a compound Is detected.

Tissue reference level not availabio fur this compound.



Rivcr Station Hoxachlorob n..ne Hexac.-Mobut.dl-ne Hexacaloroathane Hexactlonalyclopentidlona

Segmant Measured Norm, Conc.' Qualifier Moasured Norm Cone. Qualifier M.anared Norm. Ccnc. Qualiiier Measured No.m Cnc.' QOualfier
Conc. uog/kg) lug/9 lipid) Code Co.n. (ug/kg) (ug/n lipid) Coda Conc. (u9/k91 Cug/g lipid) Coda Conc. ug/klg) (ul llpidil Codo

18 HM 15 200 U 100 U 200 U 500 U I

1S RM 18.5 200 U tOO U 200 U 500 U U

1C RM 20 200 U 100 U 200 U 500 O U
IC RM 21 200 U 100 U 200 U 500 U
IC RM 21 200 U 100 U 200 U 500 U
I C RM 27 200 U I100 U 200 U 500 U

11 25 HM 49 200 U 100 U 200 U 500 U
42 2B RM49 200 U 100 U 200 U 500 U

25 RM 49 200 U 100 U 200 U 500 U
2C RlM 67 200 U/E 100 U/aI 200 U/E 500 U/E
3A RM 75 200 _ U 100 U 200 U 500 U
3A RM 75 200 U 100 U 200 U 500 U
3A RM 75 200 U 100 U 200 U 500 U
3A RM 80 200 U 100 U 200 U 500 U
4A RM 103 200 U 100 U 200 U 500 U
4A RM 115 200 U 100 U 200 U 500 U
4B RM 127 200 U 100 U 200 U 500 U
4B RM 136 200 U 100 U 200 U 500 U

Issue Reference Lovelr I- * na' na'



TABLE E4-9. SEMIVOLATILES IN WHITE STURGEON STEAKS: 
BENZIOINES

River Station 3,3-DloWorobmunzkie
Segment Measured Norm. Conc. Qualfier

Conc. (ug/kg) (ug/g lipid) Coda
1B _ RM 15 100 U
1B RM 18.5 10 U

1C __ RM 20 1000 U

1 C RM 21 1000 U

1 C RM 21 1000 U
1C RM 27 1000 U
2B RM 49 1000 U
2B RM 49 lO0 U
28 RM 49 1000 U
2C RM 07 _ WE
.A RM 7 1000 U

3A RM 7 1000 U
3A RM 75 10(0 U
3A RM 80 1000 _ _ U
4A RM 103 1000 U

4A RA 115 1000 U

4B_ RM 127 1000 _ _ U
4B RM 136 1000 U

U Compound was not detocted. Value given is the lower quantification limit.

E Estimated value.
Lipid-normalized data presented only when a compound is detected.
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TABLEE4-10. SEMIVOLATILES IN WHITE STURGEON STEAKS:

PHTHALATE ESTERS

River Station Dimethyl phthalate Dlethyl phthalate Di-i-butyl phtheieta

Segment Measured Norm. Conc.- Qualifier Measured Norm. Cone.' Qualifier Measured Norm. Cono.' Qualifier
Conc. luglkg) (ugig lipid) Code Cone. lug/kg) (ug/g lipid) Code Cone. (ug/kg) (ugsg lipid) Code

1B RM 15 100 U 200 U 100 U
1s RM t8.5 100 U 200 U 150 14

1C RM 20 100 U 200 U 100 U
1C RM 21 100 U 200 U 100 U

iC RM 21 100 U 200 U 150 U
1C RM 27 100 U 200 U 100 U

2B RM49 100 U 200 U 100 U

2B RM 49 100 U 200 U 110 3S
28 RM 49 100 U 200 U 100 U

2C RM 67 100 WE 200 WE 100 WE

3A RM 75 100 U 200 L_ 170 4
3A 'RM 75 100 U 200 U 190 2

3A RM 75 100 U 200 U 100 U
3A RM 80 1OO U 200 U 100 U

4A RM 015 100 U 200 U 180 U

4B RM 127 100 200 U 160 18
48 AM 136 100 U 200 U 160 U

U = Compound was not detected. Value given is the lower quantification limit.

E - Estimated value.
Upid-normalized data presented only when a compound is detected.

3 River Station Banryl butyl phthalats bIsl2-Ehythuxyl) phthalats Din-octyl phtihalats

Segment Measured Norm. Cone-' Oualifior Measured Norm. Cono.- Qualilier Measured Norm. Cone. Qualifier

Cone. (ug/kg) lug/g lipid) Code Cone. lugkg) lugl/ lipid) Code Cone. lug/kg) (ug/a lipid) Code

18 RM15 t 100 U 10 _ U 200 U

18 RM 18.5 100 U 500 47 200 --- _ - _ | U
1C RM 20 100 U 1500 349 200 . U

1C RM 21 100 U 590 203 200 U

1C RM 21 100 U 650 92 200 UII~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ - - -.. ._ _. _ _ _._ ._ .I
1 C RM 27 100 U 100 W U 200 | U
2B RM 49 100 U 100 U 200 U
2B RM 49 100 . U 500 172 200 U

2B RM 49 100 U 190 86 200 U

2C RM 67 100 WE 1300 813 200 - | WE
3A RM 75 100 U 1200 U 200 U
3A RM 75 990 12 100 U 200 U
3A RM 75 100 t U 100 U 200 U

_ A RM 80 100 U 100 U 200 U
4A RM 103 100 U 240 10 200 U

4A RM 115 100 U 790 45 200 _ | U
48 RM 127 100 U 100 U 200 __U

4B RM 136 100 _ U 220 12 200 _ _ U

E-86



TABLE E4.11. EESTICIDES IN WHITE STURGEON STEAKS

RiWor Stttion o,p-DDP op-DDE o,p-DtT 4,4 .DDD

Segment Measured Norm. Conc. Qualifier Measured Norm. Conc., Quahlite Measured Norm. Can.c, Qualitier Measured Norm. Conc.- Qualifie

Conc. (ug/kg) k is) g lipidt Code Conc. tug/ikgl Wgig ilpidi Code Conc. (ug/kgl tug/g lipidl Code Conc. Cualkot) (ug/g hpidl Code

1t B. RM 1 i 3 U 3 U 3 U 3 U

| 1 RM 18.6 3 U 3 U 3 U 3 U

tC RM 20 3 U 3 U 3 U 3 U

1 C RM 21 3 U 3 U 3 U 3 U

|C RM21 4_ U 3 U 3 U 3 U

IC RM 27 3 U 3 U _ 3 U 11 0.165

28 RM 49 3 U 3 U 3 U 3 U

28 hM 49 3 U 3 U _ 3 U 3 U

38 AIiM49 a U 3 U 3 U 3 U
C 5t| tM 67 3 U 3 *U 3 U 3 U

-t 3A RM 75 3 U 14 0.33 t 30 0.70 E 1G U

3A RM 75 3 UL 3 U 3 U 6- U

3A RM 76 ;.1 0.10 E 3 U 3 U 7i U

3A PM s0 3 U 3 U 3 U 3 U

4A RM 103 3 U 3 U 3 U 11 0.47

4A H1M 115 3 U 3 U 3 U 6.5 0.37

48 Rh t27 3 U 3 U 3 U a U

4B RM 9 136 5.4 0.30 3 U 3 U 3 U

Tissue Releronce Levels 200 200 200 200

O Compound was not detected. V.I.. piven h the lower quantifiction lnit._

E Estimatred value.

Reporting hImits adjusted due to coeluting interfering peaks.

Upid-narmalized data presented only whens a compound Is detected.

-1Tivnsa reference toWl not available for this compyund.



River Station 4.4-DDE 4.4'.DDT Heptachlor Heptechic, epolide

Segment Measured Norm. Cons.
0

Qualifier Measured Norm. Conec. Quelilier Measured Norm. Cone.- Qualifier Measured Norm. Conc. Qualifier

Conec. fun/ka) (uo/l lr IW) Code Cone. dIaolkg) l.go lipid) Code Cone. lug/kgl (uoslo lpid) Code Cone. lag/S1l .ao/g lIpid) Code

is RM 15 5.5 0.85 3 U 3 U 3 U

| I RM t8.5 9.9 0.93 3 U 3 U 3 U

IC RM 20 tl 2.56 3 IU 3 U 3 U

IC RM 21 5.4 1.986 3 U 3 U. 3 U

IC RM21 5.8 0.82 3 U 3 U 3 U

IC R M 27 51 0.71 3.5 0.05 3 U 3 U

23 RM 49 6.6 0.29 . 14 0.59 3 U 3 U

26 RM 49 3.9 1.34 3 U 3 U 3 U

238 RM 49 3 . U 3 U 3 U 3 U

2C RM 67 3 U 3 U 3 . U 3 U

3A RM 75 24 U 9 U 3 U 3 U

3A RM 75 50 0.59 8.6 0.10 E 3 U 3 U

3A RM 75 50 0.53 E a 0.08 E 3 U 3 U

3A RM 80 16 0.33 3 U 3 U 3 U

4A RM 103 . 48 2.05 5.8 0.25 3 U 3 U

4A AM 115 34 1.93 5.3 0.30 3 U 3 U

46 RM 127 9.9 0.64 3.1 0.34 3 U 3 U

4B RM136 21 1.17 16 0.89 3 U 3 U

issue Relerence Levels 200 200 200 na~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~I.,..,..__



River Station CWairdae. Addrin [aidsin Mix

Segment Moaoo-od Norm. Conc.' Qualier Measured Norm. Cone. ' ruamiier Measured Norio. Conc.- Qualifier Measorad Norm. Conc.' Cualifier

Cone. tugtkg) IWO1 Upidl Cod. Cons. (Wg/kal (5u/g (ipio1 Cods Cone. uiglkgi (.ig lIlpid) Cod. Conc. M/g
1
9 (ougi Raid) Code

1 RM 15 3 U 3 5 _ U 3 U 3 U

IB RM18.5 3 U 3 . U 3 U 3 U

1C fM 20 3 U 3 U 3 U 3 U

1 H RM 21 3 U 3 U 3 U 3 U

|C HM21 3 U 3 U 3 U 3 U

10 C M 27 3 U 3 U 3 0.04 3 U

2E RM49 3 U 3 U 3 U 3 U

|13 RM 49 3 U 3 U 3 U 3 U

e2 W 49 3 U 3 U 3 U 3 U

2C RM 67 3 U 3 U 3 U 3 U

3A RM 75 3 U 3 U 12 0.28 E 3 U

3A KM 75 3 U 3 U 5.4 0.06 E 3 U

3A RM 75 3 U 3 U 4.1 0.04 E 3 U

3A RM O 3 U 3 U 3 U 3 U

4A RM 103 3 U 3 U 3.1 0.13 3 U

4A RM 115 3 U 3 U 3 U 3 U

48 |RM127 3 U a_ 3 U 3 U 3 U

4e RM 136 3 U 3 _U 4 U 3 U

=sso Relornco L *v '_ 120 130 300



River Station Dacthal _ Dlcotcl Methyl p-rthln Payathlon

Segment Measured Norm. Conc.1 Qualifier Measured Norm. C '.... Qualifier Measured Norm. Conc.' Qualitler Measured Norm. Conc.' Qualifier

Conc. lug/okt (uglt ViWpl Cod Conec. tuglkgl lug/a liPidl Code Cone. uol/ko) tugng liHldl Coda Cone. (un/kn) 1un1/ lipid) Code

18 RMiS 3 U 30 U 3 U 3 U

1B RM 18.5 3 - U 30 U 3 U 3 U

IC RM20 3. U 30 U 5' U 3 U

IC RM 21 3 U 30 U 3 U 3 U

I C RM21 3 - U 30 U 3 U 3 U

1 C RM 27 3 _ U 30 U 16 0.22 3 U

20 AM 49 3 U 30 U 20- U 3 U

'28 RM 49 3 U 30 U 3 U 3 U

2B H M 49 3 U 30 U 3 U 3 U

2C SM B7 3 U 30 U 3 U 3 U

3A RM 75 3 U 30 U 10- U 3 U

3A RM 75 3 U 30 U 3 U 3 U

3A RM 75 3 U 30 U 5' U 3 U

3A Mi80 a U 30 U 3 U 3 U

4A HM 103 3 -U 30 U 22 0.94 3 U

4A HM 115 3 U 30 U 10 0.57 3 U

40 RM 127 3 U 30 U 3 U 3 -U

40 RM 136 3 U 30 U 3 U 3 U

rssue Salerence Leolas e a- *n**'



River Station Maleon roaph. tsophore douan I

Segment Meesured Notm. Cone.' Quabitier Measured Norm. Ccnc.' Queaifier Measured Norm. Cone.' Qualifier (Maeaesud Norm. Cone.' Qualfir

__________ Cone. esu/ka) oug/g lipidl Code Cone. lug/kg) fusl lipid; Code Cone. Iuclkl (ougft ipidA Code Coon toabksl (ugig lipidl Code

1s RM15 3 U 150 U 100 U 3 u
IS RM 18.5 3 U 150 _ 100 U 3 . U

IC RM 20 3 __._ U 150 U 100 0 3 U

| C RM21 3 U t10 U 100 U . 3 U

| C RM21 3 U 150 U 100 U 3 U

1 C RM 27 3 U 150 U 100 U 4.9 0.07

2B RM 49 3 U 150 U 100 U 3 U
28 5 RM549 3 U IS0 U 100 U 3 U

28 RM 49 3 U ISO U 100 U 3 U

2C RM 67 3 U 1S0 .. U 100 U 3 U

3A RM 7S 3 U 1S0 . U 100 U _ 3 U
3A RM 75 3 3 U 150 . U 100 U 3 U_ U
3A RM 75 3 U 1S0 _O U 100 U 3 U

3A 5M 55 3 U ISO _ __ U 100 U 2 U

4A RM 103 3 U ISO . U 100 U 3 U

4A RM115 3 U- ISO U 100, U 3 U

48 RM 127 3 U 1S0 U 100 U 3 U

4S RM 13E 3 150 U _ U _ 3 U
s5sue Reference Levels na'' na'' * fle" *

mf _ m_ m m m m 
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|l~a, Rv Statdon Endosfutfn tl Endloulfon sulffte Enddn Endrin aldvhyde

Segment Measured Norm. Cono. Qualifier Meaoured Norm. Conc.^ Qualifler Measured Norm. COnD.- Qualifier Measuled Noon. Cnon. Qualifier

Cono. tue/kgl) (ugo lPidi Code Cone. (u/lkul (ug/9 lipid; Code Cone. (ugn/kgl (u/n lipid) Code Cone. tun/ksl tug/g lipidl Code

18 RM 1S 3 U 3 U 3 U 3 U

18 RM18.6 3 U 3 U 3 U 3 U

iC 8M 20 _ _ _3 U 3 OU 3 U 3 _ _ _ U

IC HM 21 3 U 3 U 3 U 3 U

I C RM21 3 U 3 U 3 U 3 U

i C RM 27 4- U 3 U 3 U 3 U

28 RM 49 3 U 3 U 3 U

| 2B RM 49 3 U 3 U 3 U 3 U

23 RM 49 3 U 3 U. 3 U 3 U

2C M 67 3 U 3 U 3 U 3 U

3A RM 75 3 U 3 U 30- U 6- U

3A RM 75 3 U 4 _ U S.1 0.06 E 7 0.08 E

3A RM 7S 3 U 5.5 0.06 3.2 0.03 E 8.4 0.09 E

3A RM 80 3 U 3 U 3 U 3.7 U

4A HM 103 b. U 3 U 3 _U 3 _ U

4A RM 115 3 U 3 U 3 U 3 U

4B RM 127 3 U 3 U 3 U 3 U

48 RM 136 3 U 3 U 3 U 3 U

oTnee. Re Frnce tL.-Ies ; _a na-- 28 _o-



Rivet Staion Mthoexychtor al*lhr-BNC beta-BHC delta-RHC

Segmant Measured Norm. Con.- Qualifier Measured Nofm. Canc.. Cualifiar Measured Norm. Cone.' Ouolifier Measured Norm. Ccc.' Quatiflef

Cone. iug/ko) tugag 140) Cook Coc. ogfka) WA IiFidt Code Conc. (uaihkg) (g/9 UipW) Code Cone. (u/kog) tus/Q I/odd Code
18 RM 1' 30 U 3 U 3 U 3 U
16 RM1B.5 30 U 3 U 3 U 3 U
IC NM 20 30 U 3 U 3 U 3 , U
IC RM 21 30 U 3 U 3 U 3 U
I C RM27 30 U 3 U 3 U 3 U
1 C RM 27 50 0.70 3 U 3 _ _ U 3 U
26 6RM 49 30 U 3 U 3 U 3 U

I 3B 2 HM49 30 U 3 U 3 t_ 3 U
28 5M 49 30 U 3 U 3 _u 3 U
2C HM 67 30 U 3 _ U 3 U 3 U
3A RM 75 1SO 4.20 £ 3 U 3 U 3 U
3A RM 75 30 U 3 _ U 3 U 3 U

SA RM 75 30 U 3 U 3 U 3 U
3A RM 80 30 U 3 U 3 U 3 U
4A tW 103 30 U 3 _ U 3 U _ U
4A RM 115 30 U 3 U 3 U 3 U
46 RM 127 30 U 3 U 3 U 3 U
40 RM 136 60 2.80 3 U 3 U 3 U

ricsus Rornfroncr Lovolj s ol-- lC0 1C0 100

. 1- - - - -- - -



River Station ga8m-a-BHC

Segment Measured Noum. Conc. Quafner |

Con.c (ulkg) Isa/a llpldl Code

1 1B RM IS 3 U

| B RMB.5 3 U

iC RM 20 3 U

1C _ RM 21 3 U

1C RM21 3 U
i 1 C RM 27 3 U

2B HM49 3 U

25 RM 49 3 ULU

2B RM 49 3 U__

2C RM 87 3 U

3A HM 75 3 ULI
3A _HM 75 3 UL

3A RM 75 3 UL

3A HM30 3 U.

4A RM 103 3 U

4A RM 115 3 U

49 RM 127 4- U

48 H4M 136 3 U
issue Reference Levels 100

E 1



TABLE E4-12. PCOS IN WHITE STURGEON STEAKS

Rivsr Stathon Aroclo,-101i6 Aroctc.1221 Arooier 1232 Aroclor-1242
Sqgmont Mtasured Nocm. Conc. Qualifir Measured Norm. Conn. Qualifier M masured Ncom. Ccnc. Oua2ficr Measured Norm. Conc." Qualifiar

CoRO.ug.kl lua tipid Cpid) Code Conc. Iug/kqk (ugig lipid) Cade Cane. (ugig) (ugIaPW Code Cono. glk9 ) (augi_ llpid Cded
1 B RM 1 b 50 U SO U 0O U EO U
1i NM 18.5 50 U so U 50 U 50 U
IC RM 2o so U so U so U so U
L C RM 21 50 U 50 U 50 U 50 U
I| RM21 50 U 50 U 50 U 50 U
IC RM 27 so U 50 U 50 U 50 U

26 RM 49 50 U SO U 50 U S0 U
i 28 RM 49 _ L SO U 50 _ U 50 U
| 25 tW 49 50 U 50 U 50 Li 50 U

2C EMSh 50 U 50 U SO U 50 U
3A RM 75 so U so U 50 U so U
| 3A RM 7S 50 U 50 U so U 50 U
3A RM 75 50 U sO U 50 U so U
3A ir s0 50 U 50 U 50 U 50 U
4A RM 103 50 U 50 U SO U 50 U
4A HM 115 50 U 50 U 50 U 50 U

FthiM 127 So U 5 U so u so u

48 hM 136 50 U S0 U 50 U 50 U
is Referance LoaloJ na naO3 --- n a; 

U - Compound was ot dtcted. Value given is the lowr quantfhicatoon limit.
*Upid-aormollood data presentod only wtetn a Compound Is detoetad.

Timeu reference level not avoallble too this compound.
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River Station Aroclor-1248 Arocler-1t254 Aroclor-1260 Total Detested PCO.

Serment Measured Norm. Conc.- Qualifier Measured Nomm. Conc. Qualifler Measured Norm. Conc. Oualifier Measured Norm. Cone.-

Cone. (us/ol (uok iWpiOH) Code Conc. (ug/kc) (ucro lipid) Code Cone. NuokMl tuo/ lipidj Code Cone. (ugjkgl (vucl lipidi

1B hM 15 50 U 50 U 50 U 0

1B RM 18.5 50 U 50 U 50 U O

IC hM 20 50 U 50 U 50 U 0

IC RM 21 50 U 50 U SO U O

IC RM21 60 U 50 U 50 U C

1C RM 27 SO U 50 U so U 0

d25 DM 49 s0 U - 50 U 50 -U C
2B DM 49 50 U 50 U 50 U 0

20 DM 49 so U So U S0 U 0

28 DM 67 50 U 50 U 50 U - 0

3A RM 75 50 U 500 11.7 50 U .v __ 11.7

3A DRM 75 50 96 1.1 50 U 96 1.1

3A DM 75 50 U 150 1.6 50 U i.6

3A RM 80 50 U 57 1.2 50 U 57 1.2

4A RM 103 50 U 50 U 50 U 0

4A DM 115 50 U so U 50 U

4B DM 127 50 U 50 U 50 U 0

4B DM136 50 U 50 U 50 U 0 .
TlssOue Refenence Levels na = u- na =110



TABLE E4-13. DIOXINS AND FORANS IN WHITE STURGEON STEAKS

Rfirt Station 2,3,7,8-TCDD 1.2,3.7.S-PeCDD 1.2,3,4,7,8-HxCDD 1,2,3,0,7.-HxCDDOD

Seyment Mearured Nonm. Cenn.- Oueifier Measured Norm. Conc.- Quaifier Measured Norm. Conc. Quolifier Mtasured Norm. Con.,e. Qualifier

Cone. WpgIG) (ng/a llpidl Code Cone. 1pa/9) (ng/g lipid C Code Con. (pg/i (ng/g lipidl Code Cone. cpMohl tn3/3 lipidl Code

B RIM 19.5 1 ___. U/S 1.02 U/E 0.5 UE 0.36 U/E

IC RM 27 1.07 U/E 2.5 U/L 0.18 UWE 0.17 UIE

2B RM 49 0.92 U/E 1.14 UiE 0.53 UWE 0.38 U/E

2C RM 67 0.79 U/E 0.92 U/E 0.4 WE 0.3 U/E

3A RM 75 0.72 U/E 0.87 U/E 0.43 U/E 0.33 U/E

3A RM 75 1.86 0.017 0.9 U/E 0.42 WE 0.31 U/E

4A RtJ 115 0.59 U/E 0.61 UWE 0.47 U/E 0.35 U/E

48 RM 127 0.62 WE 0.57 U/E 0.37 U/E 0.3 UIE

ssue Reference Levels na- na--- nat na 

U = Compound woo not detected.

= Anolyte not detected at or above the sample specific Estitrated Detection Limit tEDLI. The EDL Is reported.

- Antlyte not detectsd at or bove the Lower Method Caeb/rtion Limit ILMCLI. The LMCL is reported.

oEstimsted Maximum Possibie Concentration.

Acolyte detected below the Lower Method Calibrotion Unit. Voluo should be considered nn oesimata.

*iPid-normerted date presented only when a compiound is deetectnd.

Tissue ref~erece levl ot aeolieble for tide compound.

River Stotion 1.2,3.7,S.9-HxCDV 1,2,3,
4
,0,7,3-4pCDf OCDO 213,7.8-TCL'F

Segment Measured Norm. Cone." QouaRSler Measured Norm. Conc. - Qethir Measured Norm. Cone.' Qualifter Measured Norm. Cone.- Qualifier

Cone. Ipsg (Inel9 Hoipid) Code Coen. IPg/1) ngo lipd/ Co) Code Ce. WS/ India itd) Cede Cenc. (p9/9 - Ina/g fipid) Code

1 HiM 15.b 0.4 U/E 1.25 U/f 0,61 _ _ UIE 1.54 0.144

1C RM 27 0,19 i U/E 0.35 0.005 _ S 0.25 0.004 5 5.52 0.077 |
2S RM 49 0.42 . . . .E_ U/ 1.09 UIE__ 0.99 0.445 S/M 6.41 | 2.914 |

2C RM S7 0.33 EU/ 1 WUE 2.22 1.338 S/M 1,66 1.038

3A RM 75 0.36 UIE 0.87 . . E_ . .W 2.9 0.034 S 22.6 0.2B6 6

3A RM 75 0.34 We/ 1.03 U/E 1.48 0.016 Sim 22.8 0.239

4A NRM 115 0.39 U 0.5 0.028 S/Id 3.r1 0.206 SiM 13.3 0.756 |

4B RM 127 0.33 U/SE 0.3 I UIE 1.07 O.05 S 3.83 0.196
1ssue Reference Level no no'* na. -.

-~~~ .m. -.. - m - ,m ,..-- .- - - -- 
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River Station 1,2.3,7.8-PeCDF 2.3.4.7,8-POCOF 1.2.3.4.7.8-HXCDF 1,2,3.6,7.8.HxCDF
Segment Measured Norm. Conc:- Qualifier Measured Norm. Core.- Oualifier Measured Norm. Cono.- Qualifier Measuted Norm. Conc.. Ovalfier

Cane. (Pglo) (nile lipid) Code Cone. (Pg/l) tng/g lipid) Code Ccnc. (pg/of . tng/g lipid) Code Cane. (pgag/ Mag/g lipid) Code
1a AM 1 8.5 0.32 UWE 0.28 UWE 1.02 EU/ 0.83 WEU
IC RM 27 2.5 wUL 2.5 U.W 0.31 0 U/S .31 _ U/E
28 RM 49 0.25 W Ue/ 0.24 U/E 1.15 U/E 0.88 U/E |
2C RAM 67 0.27 U/E 0.24 UIE 0.72 WE 0.62 EU/
3A PM 75 0.29 UIE 0.28 WUE 1.08 U/E 0.9 U/E
3A RM 75 0.73 0.008 S/M 0.49 0.005 SiM 1.3 U/E 1.1 EUi
4A RM 115 0.31 . WE .28 U/0 aa U/E 0.7 U/E
48 RM 127 0.26 _ U/E 0 U 0.87 U/E 0.58 _ U/S

loo|e Reference Lavels a --- na ne--* na

00

|Rivr Station 2.3.4,6.7.8.HeCDF e 1.2.37.8.91H.CDF 1,2,3,4,6.7,.8HpCoF 1,2,3A4,7.8,9-HPCDF
Segment Measured Norm. Conc." Qualifier Measured Norm. Cnon.- Quallifer Measured Norm. Conc." Qualifier Mesasued: Norm. Conc. QuaQifirD
________ Cone. lug/ol t ________ns/o liidl Cade Conc. lPoigl tng/g lipidl Code Cnc. (Palo) lne/g lipid) Code Cone. tpg/g) lg/p lipid) Code

18 RM 18.5 3.83 | | U/SE 1.67 W _ U/E U/S 0.58 W U/E 0.79 WE
iC . RM 27 0.35 WE_ U/S 0.41 U/E 0.2 U/E 0.26 _ _ UE1
2B RM 49 3.09 WEg U/E 1.74 U/E 0.73 U/E 1 | | I: WE |
2C RM 67 1.95 W | U/E | 1_U/ 1.08 WE|_ U/E 0.5 | UIWE 0.78 WE 1U/E

3A RM 75 4.81 _ | U/SE 1.78 _ | /WE 0.47 /WE 0.83 | | WE |/
3A PM 75 3.66 WE U/S 2.04 U/S 0.84 WU/E 0.7 |W| U/E
4A RM 115 1.27 _LV U/E 1.33 _ LiES 0.53 U/E 0.84 |W| UIE
4B A HM 127 0U/ 1 0.69 1U | 1/ | SU | a| UIOE

r.oun A Rierence Levels ne.. ns I na | na ll



Segment M urd Norm. Cone.' C tua~ile, Catcuiated Calculated Cal.,dated

________ ._________ Cowc. (pglg) (nuflg jpid) Code Con-. (pQ/g) Cooc. (IWOiS Cone. tpaig)

1i RM ME.5 0.65 UIE__ _ 1.43 0.15

IC RM 27 0.29 WE a.1 5 017

28 EM 49 0.92 ______ WE ~ f' 1.99 0 64
2C EM 67 0.92 ____E_2_ 12 1.14 0.17 .

3A RM 75 0.82 _ UIE C a rgosMi 2.26

3A RM 75 0.72 UlEc byii9-,>

4A RM 115 0.49 t )E 293 2.14 1.34

4B RM 127 0.1W_____ UE 1 22 1003
u Ref-ene 1-332 3 -.35



APPENDIX E5. LARGESCALE SUCKER TISSUE BIOACCUMULATION DATA

E5-1. METALS IN LARGESCALE SUCKER WHOLE-BODY COMPOSITES

E5-2. PHENOLIC COMPOUNDS IN LARGESCALE SUCKER WHOLE-BODY COMPOSITES

E5-3. SEMIVOLATILES IN LARGESCALE SUCKER WHOLE-BODY COMPOSITES:
HALOGENATED ETHERS

E5-4. SEMIVOLATILES IN LARGESCALE SUCKER WHOLE-BODY COMPOSITES:
NITROAROMATICS

SE5-5. SEMIVOLATILES IN LARGESCALE SUCKER WHOLE-BODY COMPOSITES:
NITROSAMINES

E5-6. 'SEMIVOLATILES IN LARGESCALE SUCKER WHOLE-BODY COMPOSITES:
NAPHTHALENES

E5-7. SEMIVOLATILES IN LARGESCALE SUCKER WHOLE-BODY COMPOSITES:
POLYNUCLEAR AROMATICS

E5-8. SEMIVOLATILES IN LARGESCALE SUCKER WHOLE-BODY COMPOSITES:
CHLORINATED BENZENES

E5-9. SEMIYOLATILESINLARGESCALESUCKERWHOLE-BODYCOMPOSITES: BENZIDINES

E5-10. SEMIVOLATILES IN LARGESCALE SUCKER WHOLE-BODY COMPOSITES:
PHTHALATE ESTERS

E5-11. PESTICIDES IN LARGESCALE SUCKER WHOLE-BODY COMPOSITES

E5-12. PCBs IN LARGESCALE SUCKER WHOLE-BODY COMPOSITES

1E5-13. DIOXINS AND FURANS IN LARGESCALE SUCKER WHOLE-BODY COMPOSITES

(Note: All concentrations are presented on a wet-weight basis.)

ES5-il



[ABLE E5-1. CONCENTRATIONS OF METALS IN LARGESCALE SUCKER WHOLE-BODY COMPOSITES -

River Station Antimony Arsepic Barium Cadmium Copper Lead
Segment Measured Qualifier Measured Qualifier Measured Qualifier Measured Qualifier Measured Qualifier Measured Qualifier

Cone, (mg/kg) Code Cone. Imglkg) Code Cone. (mgfkg) Code Cone. (mg/kg) Code Conc. (mg/kg) Code Cone. Img/kg) Code
IC D6 0.25 U/S 0.34 U 2.5 E 0.04 1.23 E 0.23 E
1C O8 0.39 U/E 0.52 U 2.9 E 0.03 1.13 E 0.08 E
IC D10 0.35 U/E 0.47 U 2.0 E 0.05 1.16 E 0.22 
2A D12 0.32 U/E 0.42 U 3.2 E 0.04 1.18 E 0.16 E
2B D15 0.39 U/E 0.52 U 3.1 E 0.05 0.93 E 0.10 3
2C D16 0.32 U/E 0.43 U 1.2 E 0.02 0.90 E 0.12 E
2C D19 0.26 U/E 0.35 U 1.1 E 0.02 0.92 E 0.02 U/E
* 2C 020 0.32 U/E 0.42 * U 2.5 E 0.04 1.04 5 0.20 
3A D22 0.34 EU/ 0.45 U 1.9 E 0.02 1.23 E 0.86 E
3A D23 0.31 U/E 0.42 U 3.6 e E 0.02 0.86 E 0.02 U/S
3A 024 0.35 U/E 0.46 U 2.6 E 0.05 1.03 E 0.12 E |
3B 026 0.28 U/E 0.37 U 3.0 E 0.04 0.84 E 0.04 E
3B 028 0.30 U/E 0.40 U 2.4 E 0.04 1.08 E 0.22 E
38 D29 0.37 U/E 0.49 U 3.2 E 0.05 1.06 E 0.25 E
4A D31 3.38 UIE 0.45 U 5.4 E 0.05 0.70 E 0.02 U/e
4A D35 0.25 UIE 0.33 U 1.4 E 0.03 0.91 E 0.02 U/E
4B 038 0.31 UIE 0.42 U 3.6 E 0.04 0.75 E 0.41 E
4B D40 0.32 UIE 0.43 U 3.7 E 0.06 0,75 E 0.17 E

U = Compound was not detected. Value given is the lower quantif8cation limit.
E = Estimated value.

Metals data normalized to wet weight



River Station Mercury Nickel Selenium Skver Zinc

Segment Measuced Qualifier Measured Qualifier Measured Qualifier Measured Qualifier Measured Qualifier

Cona. (mg/kgi Cede Cone. (mg/kg) Code Cone. (mglkg) Code Ccnc. (mg/kg) Code Conc. img/kg) Code

1C D6 0.082 E 0.59 Ulu 0.34 Ur 01tS U/E 22.0 E

1C Do 0.093 E 0.92 UIE 0.52 U 0.24 U/E 23,3 E

IC D10 0.117 E 0.B2 U/E 0.47 U 0.21 U/E 20.7 E

2A D12 0.071 E 0.74 UIE 0.42 U 0.19 U/E 18.7 E

28 D15 0.065 E 0.91 UE 0.52 U 0.23 U/E 28.6 E

2C D16 0.054 E 0.75 UWE 0.43 U 0.19 U/E 18.0 E

ril 2C 019 0.081 E 0.61 UWE 0.36 U 0.16 U/E 17.3 E

2C D20 0.072 E 0.74 UWE 0.42 U 0.19 U/E 23.4 E

3A D22 0.094 E 1.05 E 0.45 U 0.21 U/E 97.7 E

3A D23 0.137 E 0.73 U/E 0.42 U 0.19 U/E 20.6 E

3A D24 0.033 E 0.81 U/E 0.46 U 0.21 U/E 19.S S

38 D26 0.137 E 0.66 U/E 0.37 U 0.17 U/E 18.7 E

3B D28 0.071 E 1.3G E 0.40 U 0.18 U/E 98.0 E

3B D29 0.022 E 1.08 E 0.49 U 0.22 U/£ 21.8 E

4A D31 0.087 E 0.79 U_ E 0.45 U 0.20 U/E 22.1 E

4A 035 0.070 E 0.96 E 0.33 U 0.15 UIE 19.9 E

4B D38 0.051 E 0.73 U/E 0.42 U 0.19 UIE 22.9 E

4B D40 0.131 5E 0.75 U/S 0.43 U 0.19 U/E 23.7 E

, ._ :- -- ,_-a _ , -_
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TABLE E5-2, PHENOLIC COMPOUNDS IN LARGESCALE SUCKER WHOLE-BODY COMPOSITES

River Station Phenol -iMathylphenal 4-Methylrphenol 2.4-OlmethylPhnol

| Segment Measured Norm. Conc. Quelifler Meesured Norm. Cen. Cualifier Maasured Norm. Conc. Qualifier Measured Norm. Conc. Qualifier

Cone. (ug/Ek) IUD/_ lipid) Code Conc. ulugkti luglg lipid) Code Cone. )ugikig) (u{lg lipid) Code Cone. jug/kg) (ugig lipid) Code

1C D6 100 U 200 U 200 U 100 U

1C D8 100 U 200 U 200 U 100 U

|C D10 100 U 200 U 200 U 100 U

2A D12 100 U 200 U 200 U 100 .U

28 D10 100 U 200 U 200 U 100 U

2C D19 100 U 200 U 200 U 100 U

2C 201 100 U 200 U 200 U 100 U

2C 020 100 U 200 U 200 U 100 U

3A D22 100 U 200 U 200 U 100 U

|A D23 100 U 200 U 200 U 100 U

3A D24 100 U 200 U 200 U 100 U
3B D26 too U 200 U 200 U 100 U

32 D28 100 U 200. U 200 U 100 U
38 029 100 U 0 0 0 

4A 031 100 U 200 U 200 U 100 U

4A 035 100 . U 200 U 200 U 100 U

48s 038 100 U 200 U 200 U 100 U

48 040 100 U 200 UL 200 U 100 U

U - Compound woa not detected. Vilue given Is the tower quentification limit. LI

Upid-tnerntlized data presented only when a compound is detected.



River Station PeJtchloroplool 2-CM .o.ophenol 2A-Dichiophancl 4-Chl.o-3-thiylph.oI

SegrOrnt Measured Norm. Conc. QualEifer Measured Norm. Cone.' Qualifier Measured Norm. Conc. Qualifier Measured Norm. Conc.' Qualifier

Conc. Iug/kgl (uegi lipid, Code Cone. lugilolka) le I:Pidl Code Conc. Eug/kc) iLu/g lipid) Code Conc. (i/kg) luo Hoipid) Code

I C D6 I 00 U 100 U 200 U 200 U

IC D8 1000 U 100 U 200 U 200 U

IC 010 1000 U 100 DO U 200 U 200 U

2A D12 1000 U 100 U 200 U 200 U

28 D15 1000 U 100 U 200 U 200 U

2C D16 1000 U 100 U 200 U 200 U

ZC D19 IOQO . . 100 200 . __ 201 _ o U
2C 220 0 1000 U 10O U 200 U 200 U

3A D22 1000 U 100 U 200 U 200 U

3A D23 1000 U 100 U 200 U 200 U

3A D24 1000 .U 100 . U 200 . U 200 U
3B D26 1000 . .... U 100 . U 200 U 200 U

28 D 26 1000 . . .U 100 . U 200 U 200 U

38 D29 1000_o o U 10o _ . U 200 U 200 . U

4A D31 1000 U 100 U 200 U 200 U

4A D36 1000. U 100 U 200 U 200 U
45 038 1000 U 100 U 200_ U 200 U

4B 040 1000 U 100 U 200 U 200 U

-~ ~~. _-._ - _ __-.................,,A. -.- -- :- m ._..._ 



5mOF Station 2A-DlnnophWnl 2-Nhrtophanol 4-Nitrophonol 2.4,6-TrIoldrophneal

Segment Meesured Norm. Conc. Qualifler Measured Norm. Conc. Qualifier Measured Norm. Conc. Qualifier Measured Norm. Cone. Qualifier

Conc. (uNOW) (uc/g lipid) Code Cone. (uagkg) (ug/g ti1d) Code Cone. (ug/kgi fun/a lipid) Code Cone. lue/kg) (ua/g lipid) Code

IC .Db 1000 U 200 U 1000 U 200 U

1C D8 5000 U 200 U 1000 U 200 U

iC 010 1000 U 200 U 1000 - U 200 U

2A _ D2 1000 U 200 U 1000 U 200 U

2B 015 1000 U 200 U 1000 U 200 U

2C D16 1000 U 200 U 1000 U 200 U

2C D19 1000 U 200 U 1000 U 200 . U

2C D20 1000 U 200 _U 1000 U 200 U

BA D22 1000 U 200 U 1000 U 200 U

3A D23 1000 U 200 U 1000 U 200 U

3A D24 1000 U 200 U 1000 U 200 U

3B D26 1000 U 200 U 1000 U 200 U

3B D28 1000 U 200 U 1000 U 200 U

3B 029 1000 U 200 _. U 1000 U 200 U

4A D31 1000 U 200 . U 1000 U 200 U

4A D35 1000 U 200 U 1000 U 200 U

45 D38 1000 U 200 U 1000 . U 200 U

4B D40 1000 U 200 U 1000 U 200 U



ABLE ES-3. SIMIVOLATILES IN LAIIGESCALE SUCKER WHOLE-BODY COMPOSITES:

HALOGENATED ETHERS

River Station b4slZ.Cloroathtdl other bisI2.ChloroAthoxy) methane nls(2-Chlorolsopopyll adh.r

Segment Measured Norm. Canca. Qualifier Measured Norm. Conac, Qualifier Measured Norm. Conc.1 Qualifier

Cone. Iugjkg) (uglg lipid) Code Cone. (ug/kg) (uglg lipid) Coda Cone. lug/kg) lug/lg lipiW) Code

I C 0e 100 U 100 U 100 U

I C 08 100 U 100 U 100 U

I C DIO 100 U 100 U 100 U

2A 012 100 U 100 U 100 U
28 DIS 100 U 100 U 100 U

2C Die 100 U? 100 U 10.0 U
2C DIS 100 UI 100 U 100 U

2C. 020 100 U 100 U 100 I
SA D22 100 U 1(00- U 100 U
3A 023 100 U 100 U 100 U
SA D24 100 U 100 U 100 U

_ _ _ _2_ __U10 _ _ _ _ _ _ _ _ _ _ 

38 026' 100 U 100 U 100 I
3B D29 100 U 100- U 100 U
SB 021 100 U 100 U 100 U

4A D31 100 U 100 U 100 U

48 038 100 jU l0 0 U 100 U

48 040 100 10 U 100 U

=Compound was not detected. Value given is the lower quantification limit.

Lipid-normalized data presented only when a compound is detected.

River Station 4eBromophanyt phmnyl ether 4-Cblorephwnyl phmnyl other3

Segment Measured Norm. Cana.' Qualifier Measured Norm. Cone.' Qualifier

__________ ________Cone. lug/kg) (uglg lipid) Coda Cone, Wlugkg) luglg lipid) Code
i C 06 200 U 100 U

i C 08 200 U 1(00
i C 010 200 U 100 U

2A D12 200 U 100) U

283 015 200 U 100 U
2C _ _ 2_ _D _ _ _ I

2C D16 200 U 100 
2C D01 200 U 100 U

2C 020 200 U 100 U

3A 022 200 U 100 U

3A 024 200 U 100 U
318 D26 200 U 100 U

SB 028 200 U 100 U

38 D29 200 U 100 

4A 031 200D ____ U 100 _____ U

4A 035 200 _ _ _ U -100 __ _ _ _ U

49 D38 200 __ _ __ 100 __ __ _

403 040 200 __ _ _ _ U 10 _ __ __ U

2-105



TABLE E5-4. SEMIVOLA-nLES IN LARGESCALE SUCKER WHOLE-BODY COMPOSITES:

NITROAROMATtCS

River Station 2,4-Dinitrotoluene 2,6-Dinitrotohmne Nitrobenzene

Segment Measured Norm. Cone.' Qualifier Measured Norm. Cone.' Qualifier Measured Norm. Cone.' Qualifier
___________ _______ Cone. lug/kg) fug/g lipidj Coda Cone. lug/kg) (uglg Hpidi Code Cone. lug/kg) luglg lipid) Code

IC P 6 100 U 100 U 100 _ U

IC 08 100 U 100 U 100 U

1C D10 100 _ _ U 100 U 100 _ U
2A D12 100 U 100 U 100 U

. 28 DIS 100 U 100 U 100 U
2C D16 100 U 100 U 100 U

2C D019 100 U 100 U 100 U
20 D20 100 U 100 U 100 _U

3A D22 100 U 100 U 100 _ U

3A D24 100 _ U 100 U 100 U
38 D26 100 U 100 U 100 U

3B D28 100 U 100 U 100 U
38 D29 100 U 100 U 100 U

4A D31 100 U 100 U 100 U

4A 035 100 U 100 U 100 U

46 D38 100 _ U 100 _ _ U 100 _ - U

48 D40 100 tOO U 100 _ , U 100 _ - U
U - Compound was not detected. Value given is the lower quantification limit.

Upid-normalized data presented only when a compound is detected.
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TABLE E-5. SEMIVOLATILES IN LARGESCALE SUCKER VHOLE-BODY COMPOSITES:
NiTROSAMiNES

River Station N-Nitrosodi-n-propylarnka N-Nitrozodiphenylamine
Segment Measured Norm. Conc.- Qualifier Measured Norm: Conc.- Qualifier

Conc. (ug/kg) (ug/g lpid) Code Conc. lug/kg) luglg lipid) Code
1C D6 1OO . U 100 _ U
iC D8 100 U 100 __U
IC D10 100 U _ o100 U
2A D12 100 U 100
28 D15 100 U 100 U
2C 016 100 U 100 U
2C D19 100 U 100 U
2C D20 100 U 100 U
3A 022 100 U 100 ____ _ U
3A D23 100 U 100 U
3A D24 100 U 100 U
3B D26 100 U 100 U
3B D28 100 U 100 U
38 D29 100 U 100 U
4A D31 100 U 100 U
4A D35 100 U 100 U

. ___. _ .w..... ._ _ _.I48 D38 100 U 100 U
4B D40 100 U 100 U

U D Compound was not detected. Value given is the lower quantification limit.
Upid-normalized data presented only when a compound is detected. I

E-10f7



TABLEE5-6. SEMIVOLATILES IN LARGESCALE SUCKER WHOLE-BODY COMPOSITES:
NAPHTHALENES

River Station 2-Chloronaphthalena 2-Mathyinaphthalens
Segment Measured Norm. Cone.' Qualifier Measured Norm. Conc.' Qualifier

Cona. lug/kg) Cugig lipid) Code Conc. (ug/kg) lug/g lipid) Code
IC D6 100 U 100 U
IC D8 100 U 100 U
1C D0D 100 U 100 U |
2A D12 100 U 100 U
2B D15 100 U 100 U
2C 016 100 U 100 U
2C D19 100 U 100 U
2C D20 100 U 100 U
3A D22 100 U 100 U
3A D23 100 U 100 U
3A D24 100 U 100 U
3B D26 100 U 100 U
3B D28 100 U 100 U
3B D29 100 U 100 U
4A D31 U 100 U
4 A D3U 100 140

_ _ _ _ _ _ _ _ _ __.. . . __ _._ __ _ _ _ . _
4B D38 100 U 100 _______ U
48 D40 100 U 100 _ _ U

U Compound was not detected. Value given Is the lower quantification limit.R Lipid-normalized data presented only when a compound is detected.

E-108



TABLE E5-7. SEMIVOLATiLES IN LARGESCALE SUCKER WHOLE-BODY COMPOSITES:

POLYNUCLEAR AROMATICS

River Station Aruntptlhefle Aceaphithylans Aetinocen se ela mir_ _

Segment Moasured None. Conc.- Qalifier Meaaured Nrm. Conc, Qualificr Measured Norm. Conc.' Qualifier Measured Norm C.-. QOualfier

Cove. tug/kgl loglg W ipiN Code Conc. lug/lkg ouglD Vpid) Code Covc. ug/kgl ) (.g/g lipidl Code Conc. tug/kgl ltl/a HpIdO Code

iC U6 100 U 100 U 100 U 100 U

IC DE 100 U 100 U 100 U 100 U

IC D10 100 U 100 U 100 U 100 U

2A D12 100 U 100 . U 100 U 100 U

23 D15 100 U 100 U 100 U 100 U

2C 016 t00 U 100 U 100 U 100 U

2C D19 100 _ 100 10 .___ . 1CO U

2C D20 1 00 U 100 U 100 U 100 U

3A D22 100 U 100 U 100 U 100 U

3A D23 100 U 100 U 100 U 100 U

3A D24 100 U 100 U 100 U 100 U

38 D26 100 U 100 U 100 U 100 IU

3B 028 100 U 100 U 100 U 100 U

| 3 D29 100 U 100 U 100 U 100 U

4A D31 1OO U 100 IU 100 U 100 U

4A D35 100 U 100 U 100 U 100 U

4B D38 100 U 100 U 100 U 100 U

4B D40 100 U 100 U 100 U 100 U

U Compound was not dotocted. Value given IS the lower quantificatlon limit.

Upid-novmollzod dote presented only when a compound Is detected.



River Station entelbtfluerantheme Ben ..alkfl-ront- S h BonsOtehrlaPwyjna

Segment Measured Norm. Conc.- Qualifier Measured Norm. Conc. Uualitler Measured Norm. Conc.! Qualifier Me.ourod Norm. Co-.' Qualifier

Con.. I.Uflrk) lutll lipid) Code Conc. (oulkgi (.g/e lipidl Code Conc. (eg/fr (ugi0 lipid) Code Conc. (ug/lir) iug/g tpidl Code

1C D6 200 U 200 U 200 U 200 U
IC D0 200 U 200 U 200 U 2200 U
IC 010 200 U 200 U 200 U 200 U
2A D12 200 U 200 U 2000 U 200 U I

2B D01 200 U 200 U 200 U 200 U
2C D16 200 U 200 U 200 U 200 U
2C D09 200 U 200 U 200 U 200 U
2C D20 200 U 200 U 200 U 200 U _

3A D22 200 U 200 U 200 U 200 U
3A D23 200 U 200 U 200 U 200 U
3A D24 200 U . 200 U 200 U 200 U

3B .26 200 U 200 U 200 U 200 U
38 D28 200 U 200 U 200 U 200 U I

3B D29 200 U 200 U 200 U 200 U
4A -D31 200 . U 200 U 200 U 200 U
4A D35 200 U 200 U 200 U 200 U
4B D38 200 U 200 U 200 U 200 U
48 D40 200 U 200 U 200 U 200 U



I Hvar Station Cro DIbenzot .leanthracanm Flua anthb Flursone
S.Ument Measuned Norm. Cone. Qua/ittur Maasurad Norm. Corre. Qua6iier Measurod Norm. Cono.. CluaMtior Measured Norm. CCnc.' Oualifier

. Conz. Ioglkg) (ugtg lipid) Code Conc. uoo/ol) (usg/ Iplid) Coda Cone. lug/kg) (ulo lpid) Coda Coon. luaikgl augog lipidi Coda

IC 1 100 U 200 - 4 100 U 100 U1IC DSb 100 Ui 200 U 100 U 100 U
A C D01 100 U 200 U 100 U 100 U

2A D12 100 U 200 U_ 100 U 100 U
2B 01b 100 U 200 U 100 U 100 ..

2C D12 100 U 200 U 190 U 100 U

3A D22 100 U 200 U 100 U 0D0 U

3A D23 100 U 200 U 100 U 100 U

3A D24 100 U 200 U 100 U 100 U

38 026 100 U 200 U 100 U 100 U

3S 028 100 U 200 U 100 U 100 U
38 D29 100 U _ 200 U 100 U 100 U

4A D31 10O U 200. U -100 U 100 U

4A D39 100 U 200 U 100 U 100 U

48 D30 100 U 200 U 100 U 100 U

48 D40 100 U 200 U 100 U U



Ai" 960 Sim 0= 1= == C-=

Rivar Stetion Indanoj,2,3-cd)pyen. NophtIhalaer Phenanthranea Pyreno

Segment Meosured Norm. Conc.- Qualifier Measurod No-m. Cona.- Quelifier Measured Norm. Cone.' Qualifer Measured Norm. Cono. Qualifier

Cone. ia./kg) (ug1/ lipid) Code Conc, (utgkg) (UDID lipid) Code Cone. lugek/e IugD/ lpid) Code Cone. Wuolkg) otu/n lipid) Code
iC D6 200 U 100. U 100 U 100 U

iC DS 200 U 100 U 100 U 100 U
IC D10 200 U 100 U 100 U 100 U

2A D12 200 U 100 U 100 U 100 U
28 D15 200 U 100 U 100 U 100 U
2C D16 200 U 100 U 100 U 10010 U
2C D19 200 U i00 U 100 U 100 U
2C D20 200 U 100 U 100 U 100 U
3A D22 200 U 100 U 100 -U too U
3A D23 200 U 100 U 100 U 100 U

3A '24 200 U 100 U 100 U t00 U
3B D26 200 U 100 U 100 U 100 U

38 028 200 U 100 U 100 U 100 U
3B 029 200 U 100 U 100 U 100t U
4A D31 200 U 100 U 100 U 100- 

4A 035 200 IU 1 U 100 U 100 u
48 038 200 U 100 U 100 U 100 U
4B D40 200 U 100 U 100 U 100 U



rABLE ES-8. SEMIVOLATILES IN LARGESCALE SUCKER WHOLE-BODY COMPOSITES:

CHLORINATED BENZENES

Rivor Station 1l3-Dkhlobrobes 1,2-Dichiciabonine 1.4-Dichlorobtr rr 1,2.4-Trichlotabnotzem

Segment Measured Norm. Cone. Qoualifler Measured Non, ConcA. Qualilier Measured Norm. Canc. Oualilfrf Measured Norm. Conc.' CuaiSftr

Cone. WegjOW lulgo N1pid) Coda Cone. (uq/lkl (ug/j lipidl Coda Cone. (uDtEgE (Ugi liOid) Coda Conr. Nutkglog) l/g ripid) Code

iC DS 100 U 100 U 100 U 200 U

1C D8 100 U 100 U 100 U 200 U

IC 010 100 U 100 U 100 U 200 U

2A 012 100 U 100 U 100 U 2D0 U

26 D1E 100 U 100 U 100 U 200 U

2C D1e 100 U 100 U 100 U 200 U

2C Di9 100 U 100 U 1D0 U 200 U

2C D20 = 00 U T0o U 100 U 200 U

3A D22 100 U 100 U 100 U 200 U

3A P23 100 U 100 U 100 U 200 U

3A D24 100 U 100 U 100 U 200 U

2 0 100 U 100 U 100 U 200 U

35 D28 100 U 100 U 100 U 200 U

3B D28 100 U 100 U 100 U 200 U

4A 021 100 U 100 U 100 U 200 U

4A D35 100 U 100 U 100 U 200 U

48 D38 100 _ 100 U 100 U 200 U

4B D40 1J00 U 100 U 100 U 200 U

issuolae r Lovolo nR-^-n nce " 1300

U = ComorPund wes not detected. Vaduo given Ia th toaurer quardtifioaon .lit.

UpId-normalized data pteronted only whsn a compouend is detected.

* Tissue retsrence level not available ftr tils eonepund.



River Station Hexactlorobamna W N__ robutadleno Hexachloroathrano Hohleyontedn
Segment Measured Nem. Corec. Qualifier Measured Norm. Conc. Qualifier Measured Norm. Cone. Qualifiar Measurad Norm. Conc. Qualifier

Gone. (uC/kolI tuol/ lpid) Code Cnec. iun/kn) (uo/a lipid) Cede Cone. (tU/ko0 [uO/o I10id) Code Cone. luelkll luo/e liPidl Code
1C C6 200 U 100 U 200 U S00 U

1C D8 200 U 100 U 200 U 500 U
iC 010 200 U 100 U 200 U Soo U

2A D12 200 U 100 U 200 U 500 U

2B D1s 200 U 100 U 200 U 500 U
2C D16 200 U 100 U 200 U 000 U
2C D19 200 U 100 U 200 U 500 U
2C D20 200 U 100 U 200 U 500 U
3A D22 200 U 100 U 200 U Soo U

3A D23 200 U 100 U 200 U 500 U
3A D24 200 U 100 U 200 U b00 U
3B 026 200 U 100 U 200 U S00 U

3b D28 200 U 100 U 200 U 500 U
3B D29 200 U 100 U 200 U 500 U

4A D31 200 U 100 U 200 U _ 00. U
4A D35 200 U 100 U 200 U 500 U
4B D38 200 U 0 U 200 U 500 U
4B D40 200 U 100 U 200 U 500 U

rssue Reference Levela na na" ne- -lna



TABLE E5-9. SEMIVOLATILES IN LARGESCALE SUCKER WHOLE-BODY COMPOSITES: I
BENZIDINES

River Station 3,3T-Dicigrabenzidihe
Segment Measured Norm. Conc.4 Quaifier I

Cone. Iugskqg lug/p lipid) Code
1C D6 1000 U
1C D8 1000 U
1C D10 1000 U
2A D12 1000 U
28 D15 1000 U
2C D1e 1000 U
2C D19 1000 U
2C D20 1000 LI
3A_ D22 1000 U
3A D23 1000 U
3A D24 1000 U
3B D26 1000 U I
38 D28 1000 U
3B D29 1000 U
4A D31 1000 U
4A 0.. 35 1000 U
48 D38 1000 U I
4B D40 1000 U

U - Compound was not detected. Value given is the lower quantification limit.
Upid-normalized data presented only when a compound is detected. I

J~~~~~~~~~~
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u SegmentABL E10 SMIOALESTE LRS ECL SUCKER WHOLE-BODY COMPOSITES:

River Station Dimothyl phthalato Dtethy phtttalate Dl-n-tutyi phthaiate

Segment ~Measured Norm. Cont.' Qualifier Measured Norm. Conc,' Qualifier Measured Norm. Conc.' Qualifier

Cono. jug/kg) (ug/g lipid) Code Conic. lug/kg) (ug/g Irpid) Coda Cone. lug/kg) (ugfg lipid) Code
10 06 100 U 200, U 100 U

i C 08 I00 U 200 U 100 U
51 ~~~ ~~~~10 010i 100 U 200 U 100 U

II ~~~ ~~~~~2A D12 100 U 200 U 100 U

283 D15 100 U 200 U 100 U

20 D16 100 U 200 U 100 U

20 D1g 100 U 200 U 100 U

20 D20 100 U 200 U 100 
0A 22 100 , U 200 U 100 U

3A 023 100 U 200 U 100D U

0 24 100 U .200 U 100 UII _ _ _ _~~~~~3 D26 _ _ _ _ _ _ _ _ _ _00 _ _ _ _o

3 8 D26 100 U 200 U 100 U

38B 029 100 U 200 U 100 U

4B 029 100 U 200 U 100 U.

4A 031 100 U 200 U 100 U

46 0 38 100 U 200 U 100 U

* 48 0~~ ~ ~~~~~~~40 too U 200 U 100. UII ~ ~~~U n Compound was not detected. Value given is the lower quantification limit.
Uplid-norrnalizod data presented only when a compound is detected.

II ~~~~~~~River Station Benzyl butyl phthalate -bisl2-Ethyihexy!) phthalata 0I-n-octyl phthalatm
Segmeri Measured Norm. Cone.' Qualifier Measured Norm. Conc.' Qualifier Measured Norm. ConcA' Qualifier

_____________ ~Cono. lug/kg) (ug/g lipid) Code Cone. lug/kg) (uG/ g liipd) Code Cone. jug/kg) (ujglg livid) Code

10 08 100 t__ __ 100 U 200 __ _ _ _ UII _ _ _ _~~~~~C a 0 _ _ _ _ _ _ _ _ _200_

10 D08 100 U 100 U 200 

10 010 100 U 1100 37__ U 200- U

2A D12 100 U 100 _ _ U 200 -U

28 015 100 goo__ 10 373 ___ 200 U

20 D01 100 U 1(00 _ ___ U 200 
20 019 100 U 800 33 200 _____ U

20 020 100 U 100 _____ U 200 U

3A 022 100 U 880 36 200 U

3A 023 100 U 470 17 200- U
__ __ __ 024 100 __ _ _ _ U 100 U0 200 U

38 026 10IGO ___ U 4400 200 U

36 02 100 U 100 U 200 _ _ U
38 402 100 -U 4700 20 2~00

4A 031 100 U ~~~E-16620 ___ 20U



TABLE E5-1 1. PESTICIDES IN LARGESCALE SUCKER WHOLE-BODY COMPOSITES

River Station o.p-DDD o,p-DDE o,p.DDT 4.4-DDD
Segment Measured Norm. Conc. Qunlifier Measured Norm. Cons.t Qulifielr Measured Norm, Ccnc. Qualifier Measured Norm. Cone.' Qualifior

Ccnc. (ug/kgl (ug/g lipid) Code Cone. lugfkg) tug/g lipid) Coda Cone. Iuglkg) lug/g lipidi Code Cone. ougikg) (ug/g hpid) Code
IC D6 3 U 4- U 3 U U

1 C D8 3 U/R 3 UIR 3 U/R 5.6 0.21 R

I C 010 3 U 4- U 3 U 23 0.63 E

2A D12 3 U 3 U a U 7. U

26 D15 24 0.82 24 0.82 3 U 24 0.82 E

2C D16 3 U 10 0.29 3 U 13 0.37 E

2C D19 3 U 23 o.s9 1is U 16 0.67 E

2C D20 2 U 3 U 3 U 13 0.95 E

tTI SA D22 24 1.02 14 0.59 3 U 8.7 0.37 E
SA D23 24 1.07 21 0.94 S. U 23 1.03 E

-1 3A D24 3 U .5. 1.SO E 3 U 21 0.68 E

35 026 3 U 86 U 3 U 30 0.97 E

39 028 8- U 16 0.44 5- U 18 0.50 E

3B D29 24 1.01 14 0.59 6 . U 6.1 0.26 E

4A D31 29 0.84 42 1.22 10- U 26 0.75 E

4A D35 18 0.78 3 U 3 U 8.8 0.37 E

4B P38 3 U 3 U 3 U 24 0.74 E

4D D40 3 U 3 U 3 U 18 0.48 E
Tissue Referente Levels 200 200 200 200

U = Compound was not detected. Value given is the lower quantificatiora limit.

E - Estimated value.
* Reporting limits adjusted duo to codluting interfering peaks.

I Upid-ncrmalized data presented only when a compound Is detectod.

* Tissue reference level not available toe his compound.

m ~ ~ ~ ~ .. .nr . ....-.. _.___- -



;= = c= t \= me = = c= = c r an

River Station 4,4-.DDE 4.4'-DDT Heptachlor Heptachlor epoxide
Segment Measured Norm. Cone, Qualifier Measured Norm. Conc.- Qualifier Measured Norm. Cone.' Quaoifier Measured Notm. Conec.' Qualifier

Corc. /uglkg) lug/g lipid) Code Conc. (ug/kg) lug/c lipid) Code Cone. lug/kg) (ugtg lipid) Code Conc. lug/kg) (ug/g lipid) Code

IC D6 3 U 4.5 0.21 E 3 U 3 U

iC D8 26 0.97 R 3 U/N 3 U/R 3 U/R3

iC D10 59' U 11 0.30 E 3 U 3 U

2A D12 45- U 3 U 3 U 3 U
29 D15 45' U 16 0.b4 3 U 3 U

2C D16 70- U 4.2 0.12 E 3 U 3 U

2C D19 38- U 4- U 3 U 3 U

2C D20 60- U 5.8 0.42 E 3 U 3 U
3A D22 45- U 6.1 0.26 e 3 U 3 U
3A 023 63- U ti 0.49 E 3 U 3 U

3A D24 53' U 9.6- U 3 U a U
3B D26 62- U 13 0.42 E 3 U 3 U

3B D28 57- _ U 5.1 0.14 E 3 U 3 U

3B D29 45- U 4 0.17 E 3 U 3 U

4A 031 61t U 12- U 3 U 3 U

4A D35 S0o U 3.9 0.17 E 3 U 3 U
4B D38 5- U 5.2 0.16 E 3 U 3 U

4B D40 50 U 7.5 0.20 E 3 3U U
Tissue Reference Levels 200 200 200 na



River Station Chlordao d . _idrl Miex
Segment Measured Norm. Cone.- Qualifier Measured Norm. Ccnc.' Duakfier Measured Norm. Conc.- Qualifier Measured Norm. Conc.- Qualifier

Conc. (u/gkgi (ug/g lipidc Code Ccrc. (us/kg) NOgD lipid) Code Conc. (ug/kgl (ug/g lipid) Code Conc. (ugikgi (lg/9 lipid) Code
IC D6 3 U 3 U 3 U 3 U
IC D8 3 U/R 3 U/I. 3 U/R 3 U/R
IC D10 3 U 3.9 0.11 3 U 3 U
2A 012 3 U 5.6 0.19 3 U 3 U
23 D15 3 U 3 U 3 U 3 U
2C D01 3 U 3 U 3 U 3 U
2C D19 3 U 3 U 3 U 3 U
2C 020 3 U 3 U 3 U 3 U
3A D22 3 U 3 U 3 U a U
3A D23 a U 3 U 4 U 3 U
3A 024 3 U 3 U 3 U 3 . U
3B D26 3 U 3 U 4.5 0.1 S U
3B D28 3 U 3 U 3 _a= U a U
39 D29 3 U 3 U 3 U 3 U
4A D31 3 U 3 U 3 U 3 U
4A D35 .3 U 3 U 3 U. 3 U
4B D38 3 U a3 4- U 3 U
4B 040 3 U a 0.80 3 U 3 U

Tissue Reference Levels ne
5
' 120 120 300

m~I. ... ..... - - .---- -- - - - =m



River Station Oacthal Dlcofol Methyl parathion Parathlon
Segment Measured Norm. Cono. Qualifier Measured Norm. Conc.- Qualifier Measured Norm. Conc.- Qualifiar Measured Norm. Conc.- Qualifier

Ccno. lug/kg) (uglo lipid) Code Conoc. ug/Ikg) lug/g Jpidc Code Canc. luglko) lug/g lipid; Code Conc. lug/kg) luglg lipid) Code
iC D6 3 U 30 U 6 U 6U

iC De 3 U 30 U 5- U 7.8 0.29 R
iC D10 3 LU 30 U 16- U 3 U -
2A D12 3 U 30 U 12- U 3 U
26 D15 3 U 30 U .9 U 3 ' U
2C D16 3 U 30 U 7- U 7.5 0.21
2C D19 3 U 30 U 3 U 3 U
2C D20 3 U 30 U 16 U 15 1.09 _

3A 022 3 U 30 U 5* U 3 U
3A D23 3 U 30 U 3 U 3 U |
3A 024 3 U 30 U 3 U 3 U
38 D26 3 U 30 U 3 _ U 3 U
3B D28 3 U 30 U 3 U 3 U
38 D29 3 U 30 U 3 U 3 U
4A D31 3 U 30 U 3 U 3 U
4A D35 3 U 30 U 6 - U 3 U
4e D38 3 U 30 U S. U 3 U
4B D40 3 U 30 U 10 * U 3 U

Tissue Reference Levels na--- na--- na-- nu

.A. _ . _ .. . 1



River Station M)aTtOtn Toraphene laopharone Endosulian I
Segment Maasured Norm. Conc.' Qualifier Measured Norm. Conc.' Qualifier Measured Norm. Cone.' Qualifier Measued 'Norm. Cone.' Qualifier

_________ __ Conc. Iug9kg) (ug/g lipid) Code Cone. lug/kg) lug/g lipid) Code Conc. ug/kgi (ug/g lipid) Coda Conc. (ug/kgl Lgilg lipid) Code
icC Da 3 U IS0 U 100 U 3 U
iC 08 3 UWR 150 UIR 100 _. ' U/lR 3 UIR
iC 010 3 U 150 U 100 U 3.3 0.09
2A D12 3 U 1S0 U 100 U 3 U
2E D15 a _ U 150 U 100 U 3 U
2C D15 3 . U 150 U 100 _ U 3 U
2C D19 3 U 150 U 100 U 3 U
2c D20 3 U 150 U 100 _3 U

3A D22 3 U 160 U 100 U 3 U

3A D23 3 U 150 U 100 U 3 U
3A D24 3 U 150I U 100 U 3 . U
38 D26 3 U 150 U 100 U 3 U
38 D28 3 U 150 U 100 U 3 U
36 D29 3 U 150 U 100_ U 3 U
4A D31 3 U 150 U 1 U U 3 U
4A D35 3 U f50 U 100 U 3 U

4B D38 3 U 150 U 100 U 3 U
4r D40 3 U 150 U 100 U 3 U

Tissue Reference Levels n* no.'. na'' na''

-j . :m _. . . .. ~ m 



River Station Endosulfan 11 Endosulfan sulfate Eddrin Endrin aldehyde
Segment Measured Norm. Conc.- Qualifier Measured Norm. Conc.- Qualifier Measured Norm. Conc.- Qualifier Measured Norm. Conz. Qualifier

Conc. (ugfkg) (ugIg lipid) Code Cons. (ug/sgl fug/g lipid) Code Cone. lugtkgi (ug/g lipid) Code Cone. ug/Ikg) ugig lipid) Code

iC D6 a U 3 U 3 U 3 U
iC D8 a U/R 3 WR 3 U/R 3 UIn

1C DIO 3 U 3 U 4 U 4_ _ _ U
2A 012 3 U _ 6 U 3 U 4.2 0914
2B D15 3 U 3 U 6- U 4- U

2C 016 3 U 3 U 3 U 3 U
2C D19 3 U 3 U 3 U 3 U
2C D20 3 U 3 U 6- U 3 U

3A D22 3 U 3 U 3 _ U 3 U

3A D23 3 U 3 U 12 0.54 4- U

3A 024 3 U 3 U 6- U 3 U

3B 028 3 U 3 U 8 U 3 U

3B D28 3 U 3 _ U 3 U 3 U

38 D29 3 U 3 U 6.7 0.28 3 U

4A D31 3 U 6 _ U 3 U 3 U

4A D35 3 U 3.5 0.15 3 U 3 U

48 0D38 3 U 3 _ U 3 U 3 U

4B D40 3 U 3 U 3 U 3 U

Tissue Reference Levels na na- 25n[ . ... _ 



River Station MethoxVchk aWpha-BHC beta-BHC delta.BHC
Segment Measured Norm, Conc.- Qualifier Measured Norm. Cone.' Qualifier Measured Norm. Conc.' Qualifier Measured Norm. Conc.' Qualifier

Cono. (ugfkg) lug/p lipid) Code Conc. hlg/kg) Jugtg lipid) Code Conc. lugikg) lug/9 ipild) Code Cone. lug/kg) (ug/g lpid) Code
IC 06 30 U 3 U 3 U 3 U
IC D0 30 ULR 3 U/R 3 U/R 3 U/I

IC 010 30 U S. U 3 U 3 U
2A D12 S0 U 10' U 3 U 3 U.

2B D15 65 2.21 7- U S. U 3 U
2C D16 S0 U 3 U 3 . U 3 U
2C D19 30 U 8' U 8- U 3 U
2C D20 30 U 3 U 3 U 3 U
3A D22 S0 U 3 U 3 U a U ||
3A D23 30 U 3 0.13 3 U a U
3A D24 30 U g. tU 3 U 3 U
SB D26 30 U 3.7 0.12 3 U a U
3S D28 30 U 3 U 3 U a U
3B D29 30 U 3 U 4.1 0.17 3 U

4A D31 30 U 3 U 3 U 3 U
4A D38 30 U 3 U 3 U 3 U
4B D3B S0 U 3 U 3 U 3 U
48 D40 30 U 3 U 3 U 3 U

iassue Referonce Levels na_ 100 100 100

m ~ m mm m m mM M m ml



River Station gmmma-BHC
Segment Measured Norm. Conrc.' lualifier

Ccnc. (uglkgl (ug3 liPildl Code
IC D6 3 U
IC D8 3 UIR
iC D10 3 U
2A D12 3 U
2B D15 3 U
2C D16 5.6 0.16
2C 019 7.7 0.32

2C D20 3 U
3A 022 3 _____ U

3A D23 3 U
3A D24 3.1 0.10
38 D26 3 U
38 D28 3 _ . _ U
3B D29 3 U
4A D31 3 U
4A D36 3 U
48 D38 3 U.
43 D40 3 tU

Tissue Reference Levers 100

A~~~~



TABLE E5-12. PC3S IN LARGESCALE SUCKER WHOLE-BODY COMPOSITE$

oiver Steticn Afofer-1016 Arceole-1221 Avoctor-1232 Ar"1Io.-1242

Segmant Measured Norm. Conr.' Dualifier Measured Norm. Cone.' Qualifier Measused Norm. Conc.' Qualifier Measured Norm. Coe., Quatifer

Cono. loug/gi luglg {Ipidl Code Cone. og/kg)l Cuogg Jipid) Code Cone. fuog/rl (ugle lIpid) Code Conc. (ugjkg) Mlogg itpidl Code

1 C 06 50 U s0 U so U 50 U

IC Da 50 U SO U 0o U 50 U

IC DID so U 50 U so U 50 U

2A D12 SD U 50 U °_ U s0 U

2 D015 so U so U so U b_ U

2C D16 GO U so U 50 U 50 U

2C DIf so U 50 U 50 U 50 U

2C D20 60 U SO U 50 U 50 U

3A 022 GOD U 50 U 50 U so U

3A 023 50 U 50 U SO U so U

3A 024 so U so U so U so U
3B 026 50 U so U ED U 50 Ui
3A 020 so U 50 U 50 U 50 U

3S 029 50 U 50 U so U 50 U

43E D31 60 U 5s U S0 U ED U

4A D35 50 U so U so U sO U

48 D35 50 U 50 U 50 U so U

45 D40 60 U 50 U 50 U 60 U

TIssue Reference Ltvefo na na - ea-

= Compound was not detected. Value given Is the loamr quanrlfloation imit.

Upid.normalii-d dats presented orly when a compound is detected.

Tisam ref erece e (vel not avelleble for this compound.



-- ---- - --

River Statirn Armclor-1248 Acdlor-1254 Aroclor-1260 Total Ontcted PCB.

Segment Measured Norm. Conc. ttuslifier Measured Norm. Conc. Qualifiar Mcre-,ad Norm. Con.r Qualifier Measured Norm. Conc.-

Conc iug/kg) Cjuel lipid) Code Conse luC lugi/u lipid) Code Conc. (u/ku) tus/g lipidl Code Con. {3u.k'f Wu/u.11pid

i C De 60 _ __ U 110 Dl1 DO U 5.1
IC 06 SO U 70 2.6 SO U 70 2.6

IC D0O DO U 210 37 50 U 568

2A 012 so _ _ _ U 110 2.7 so U _ __ 3.7

2B DtS 50 U 66 2.2 50 U 66 2.2

2C D16 50 U 76 22 . O U 76 2.2

t1 32C 019 60 U 63 2.6 50 U 63 2.6

t') g 2C D20 60 U 130 9.5 50 U S

3A D22 50 U 61 2.6 50 U 61 2.6

3A D23 50 U 160 7.1 50 U S /i3X3~K 7.1

3A D24 SO U 120 -. 9 50 U 3* .

3B D26 SO U 150 4.8 50 U 'ci0aM 468

3D 026 50 U 380 10.6 50 U 10.6

36 D29 50 _so U 160 6.8 50 U 3 :l:f 6.3

4A D31 50 U 210 6.1 50 U 6.1

4A D35 50 U SD 2.4 50 U 65 2.4

46 D3D DO U 120 4.0 50 U 4.0

46 040 50 U 50- U 130 3.5 _________.

- ue Referene Levels na. . . .1



ABLE E5-13. DIOXINS AND PURANS IN LARGESCALE SUCKER WHOLE-BODY COMPOSITES -

River Station 2.3,7if-TCOD 1i2.3;7.EPaCDD 1.2.3.4.7.8-HxCDD 1,.3. 7,87HxCDD

Segment Me-asurd No-m Conc. - Qualifier Measured Norm. Con... Qualifer Measured Norm.. Conc.-- Qualifier Measured Norm. Conc.- Qualifier

Conus lPg/gl ing/g hpidi Cede COno. (Pgh) tnghg lipid) Coda ConM. IPgeo) (ngfg lipid) Code Conc. tpg/gl fnglg llpid) Code

IC DS 0.49 0.023 S 0.46 0.021 SIM 0.18 0.008 S 0.68 0,032 SiM

IC D8 0.82 0.031 0.65 0,024 SIM 0.23 0.008 S 0.87 0.036 S

IC D01 1.5B 0.043 1.1 0.030 SIM 0.53 0.015 S 1.01 0.028 S

2B Di5 0.88 0.030 0.S1 0.017 SMi 0.19 0.006 SIM 0.74 0.025 S

2C D19 1.32 0.0S6 0.64 0.027 SIM 0.23 0.010 S 0.87 0.035 S

2C D20 0.76 0.05b 0.4 0.029 SIM 0.13 0.009 SIM 0.33 0.024 SIM

3A D23 0.92 0.041 0.43 0.01 SiM 0.13 0.008 SiM 0.44 0.020 S

3A D24 1.01 0.033 0,O8 0.019 SiM 0.22 0.007 S 0.65 0.021 S

3B 028 t1.41 0.039 0.8 0.025 SiM 0.3t 0.010 S 1.42 0.039 S

4A 035 0.62 0.027 0.4 0.017 SiM 0.2 0.009 S 0.18 0.008 S

4B 0 38 1.38 0.042 0.72 0.022 SIM 0.33 0.010 S 0.81 0.025 S

4B 040 0.72 0.019 0.48 0.013 Si/ 0.17 0.008 SiM 0.41 0.011 S

gissue Rofetence Levels n na oe- nec

- Compound woo not detected.

= Anelyto not detected at or above the sample epecific stimated Detection Limit fEDLI. The tUL Is reported.

- Anulyte not detected at or above the Lower Method Caehbratton, Limit (LMCL). The LMCL Is repurted.

- Estimated Maxinee Possible Concentration.

0 - Estimated Maxemum Possible Concentration with Diphenyl Ether interference$.

S - Anatytyh detooted bWlow tho Lower Method Calonetlon Ltion t. VYlue ehould be conaldsted an estimrte.

Obteined from e D08225 celumn.
Upid-normalized data presented only when a compound is detected.

... Tissue eference Invt net Wvlblalde this compound.



lHver Station 1.2,3,7.8.9.HxCDD 1,2,3A,6.7,8.HtpCDD OC00 2.327.8-TCDF

Segment Measured Norm. Conc.'' 4urilfier Measured Norm. Conc. Gualifler Measured Norm. Conc.' Qualli~r Measured Norm. Cornc.'' Qualifter

Conc. (ps/el Ingtn llpid) Code Con- (Palol (nnlt 3pid) Code Cone. tPD/Di (ngo/ lipid) Code Cone. (pg/ge (unts -code

IC Da 0.43 0.020 S 2.07 0.096 s 4.04 0.188 S 5.24 0.244

IC De 0.45 0.017 S 2.44 0.091 S 4.41 0.165 S 7.97 0.299

IC D10 0.92 0.025 S 3.35 0.092 6.67 0.184 5.45 0.190

28 D010 0.42 0.014 S 2.45 0.083 s 6.43 0.219 4.69 0.160

Id 2C D19 0.48 0.020 S 2.98 0.125 s.29 0.388 8.79 0.368

- [ 2C D20 0.16 0.012 5 1.66 0.121 s 13.7 1.000 2.46 0.160 sM
0 |3A D23 0.19 0.008 s 1.1 0,049 s 5,25 0.234 6.36 0.284

1A D24 0.28 0.009 S 3.11 0.101 21.3 0.94 7.24 0.236

| 9 3B D28 0.36 0.010 8 4.36 0.121 20.1 0.556 6.39 0.194

4A 03s 0.11 0.005 S 1.04 0.045 s 3.79 0.166 S 7.09 0.308 .

49 036 0.38 0,012 s 2.41 0074S 4.12 0,127 S 11.4 0.351 _

1 4B 040 0.22 0.00s SIM 1.82 0.049 S 0.78 0.021 S 11 0.295 -

tissue Reference Levels na '' nre' '-. _ n ''' na'o'-'

4~~~~~~~



IRive, Station 1.2,3,7,8.p*CDf 2.3A,7,8-P4CDF 1.2,3,4,7,8-HXCDF 1,2,3,G.7,6-HxCDF
Segmint Measured No-m Conc.'- Culifiser Measured Norm. Conn.-' Quaifflr Measured Norm. Conc.' Qoslifer, Mo.eured Norm. Cone.' Quaiffer

_ _________ Cons. (pille (n/g lipd( Cede Core. (polo) (t9 lipid) Code Conc. (P91a) Ingi lipid) Cods Cone. (Pslel (nGIg Npld) Cnde
IC C6 0.18 0.008 S 0.43 0.020 S 0.18 0.008 S 0.23 0.011 S
IC F8 0.23 0.008 S 0.52 0.019 S 0.21 0.008 S 0.21 0.008 SIM
IC D10 0.49 0.013 S 1.21 0.033 S 0.39 0.011 S 0.33 0.009 SiM
28 D15 0.2 0.007 5 0.45 0.016 S 0.2 0.007 S 0.22 0.007 S

tIad 2C p18 0.34 0.014 SiM 0.E9 0.029 S 0.27 0.011 S 0.22 0.009 8
p.) 2C D20 0.14 0.010 S 0.33 0.024 S 0.14 0.010 S 0.09 0.007 S

3A D23 0.16 0.007 S 0.38 0.017 S 0.13 0.006 S/M 0.11 0.005 S/M
3A D24 0.28 0.009 SiM 0.5 0.016 S 0.22 0.007 SiM 0.1 8 0.006 S
38 028 0.42 0.012 S 0.92 0.026 S 0.45 0.013 S 0.25 0.007 S
4A D35 0.18 O.0OS S 0.31 0.013 S O.O 0o003 S 0.16 0.007 S
48 038 0.23 0.007 SIM 0.72 0.022 5 0.27 0.008 SiM 0.36 0.011 S
4B D40 0.16 0.004 S/M 0.45 0.012 SiM 0.0 0.002 S 0.15 0.004 SIM

Tiecu Reference Levels na' - -- ne-'

m m m m m m m m m~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



-- ~ ----- -- -- --- : -

R1vcr Station 2,3,4,6.7,8.HxCDF 1,2.3,7.8.9-HxCDF 1,2.3.4.6,7,8.HpCDF 1,2.3,4,7,8,9OHPCDF

Segment Measured Norm. Cone.' Qualitier Masusosd Ne.- Conc.- QOasifier Measured Nosm. Cone.- GustlHer Measured None. Coon. Qualifier

Co-c. (Psg) (uintg ilPid) Coda Cono. (Pgig) (in1/ Nlpddj Code Conc. (pg/gl (ng/g lipid) Cede Conc. (pgog) (ngo llpidj Code

IC tC *8 1.35 0.063 SIMD 0.13 0.006 S 0.29 0.013 S/MD 0.06 0.003 S

IC C8 2.17 0.081 SIM 0.14 - 0.005 S 0.36 0.013 S 0.08 0.003 SiM

IC D10 0.78 0.021 S 0.6 0.017 S 0.85 0.023 S 0.43 0.012 S

2B D15 1.85 0.056 SIMD 0.12 0.004 S/M 1.03 0.035 S/MO 0.1 0.003 SiM

2C D19 1.41 0.059 Sim 0I1 0.008 S 1.05 0.044 S/MD 0.13 0.005 S

rw 2C D20 0.4 0.029 S 0.09 0.007 S/M 0.33 0.024 SJM 0.12 0.009 SIM

3A D23 0.49 0.022 SiM 0.09 0.004 S 0.23 0.010 S/M 0.09 0.004 5 -

3A D24 0.54 0.018 S/M 0.17 0.006 S 0.55 0.018 S 0.15 0.005 SiM

38 D28 1.5 0.042 SiM 0.33 0.009 S 0.7 0.019 S 0.3 0.008 5

A 0D35 1.61 0.070 S/MD 0.11 0.005 S 0.9 0.039 S 0.1 0.004 S

48 038 2.69 0.083 MD 0.18 0.006 S 1.79 0.058 S/MD 0.15 0.00s s

48 D40 2.77 0.074 MD 0.17 0.005 SiM 0.3 0.008 SiM 0.11 0.003 SIM

losue Reterenee Ltevls na nao n. . na



River Station acDF TEC tFULLi TEC IHALE) TEC (ZERO)

Sanrint Measued Norm. Conc.^ Qualifier Calculated Calculated Calculated

| ________ Conc. (plo) (n.lg lipid) Code Conc. (pgle( Cone. (pg/g) Coac, WPolM)

1C D6 0.3 0.014 s 1.81 1.81 1.81

1C DS 0.35 0.013 S 2.69 2.69 2.69

1L 010 1.2 0.033 S
2B D15 0.47 0.016 S 2.25 2.25 25

2C 019 1 .03 4.043 S g _________

2C D20 1.44 0.105 S 1.55 1.55 1.55

3A D23 0.86 0.026 S 2.15 2.15 2.15

3A D24 1.76 0.057 S 2.58 2.58 2.58
38 D28 3.07 0.085 S .6i- j .:-.ili

4A D35 0.35 0.015 SIM 1.961 .86 1.96

48 D38 0.69 0.021 s ~ l M M : 5 
1 48 D40 10.6 0.284 _ 2.72 2.73 2.73

8se Rference Levels na--- :3 3 3
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APPENDIX F

1993 TISSUE BIOACCUMULATION DATA

Ft. CRAYFISH TISSUE BIOACCUMULATION DATA

IF2. FISH TISSUE BIOACCUMULATION DATA



APPENDIX Ft

CRAYFISH TISSUE BIOACCUMULATION DATA

Fl-i. METALS IN CRAYFISH WHOLE-BODY COMPOSITES

F1-2. SEMIVOLATILES IN CRAYFISH WHOLE-BODY COMPOSITES

P1-3. PESTICIDES AND PCBs IN CRAYFISH WHOLE-BODY COMPOSITES

F1-4. DIOXINS AND FURANS IN CRAYFISH WHOLE-BODY COMPOSITES

F1-5. POLYBUTYL TINS IN CRAYFISH WHOLE-BODY COMPOSITES

F1-6. RADIONUCLIDES IN CRAYFISH WHOLE-BODY COMPOSiTES

Fl-ji



TABLE Fl-I. METALS IN CRAYFISH WHOLE-BODY COMPOSITES
LOWER COLuMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

METALS -_-
Antimony Arsenic Barium Cadmium Chromium Copper Lead Mercury Nickel Selenium Silver Zinc

River Sample Conc. Conc. Cone. Cone. Cone. Cone. Cone. Cone. Conc. Cone. Cone. Cone.

Mile Number (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

RM 21 2-CF 0.012 0.036 U/E 31.5 0.047 0.079 E 29.3 .0.148 E 0.065 0.56 0.045 E 0.103 32.3 E

RM 23 3-CF 0.012 U 0.036 U/E 31.0 0.043 0.055 31.1 0.108 E 0.049 U/B 0.83 0.036 U/E 0.057 E 28.S E

RM 26 4-CF 0.012 U 0.036 U 38.5 0.037 0.056 21.8 0.145 E 0.029 0.10 U 0.036 U/E 0.070 30.2 E

RM 29 5-CF 0.011 U -0.033 U 8.5 0.029 0.035 20.9 0.174 E 0.04S 0.24 0.033 UWE 0.062 31.4 E

RM 36 6-CF 0.012 U 0.036 U 31.2 0.027 0.089 22.3 0.113 E 0.044 0.10 U 0.036 U 0.028 E 35.5 E

RM 59 7-CP 0.012 U 0.036 U ' 47.2 0.038 0.089 24.2 0.096 E 0.045 U/B 1.33 0.036 U 0.018 33.9 E

RM 68 8-CF 0.012 U 0.035 U 3S.6 0.0004 U n.oss 14.9 0.174 E 0.081 0.29 0,035 U 0.004 U 31.9 E
RM 81 9-CF 0.015 U 0.046 U 24.4 0.042 0.095 18.5 0.168 E 0.055 0.64 E 0.046 U 0.043 E 83.3 E

RM 88 10-CF 0.015 0.036 36.9 0.027 0.093 15.9 0.124 E 0.039 0.36 0.047 E 0.057 33.6 E

RM 90 1I-CF 0.012 U 0.036 U/E 11.1 0.021 0.077 24.7 0.048 U/B 0.029 1.23 0.036 U/E 0.025 37.8 E

RM 95 12-CF 0.012 U 0.036 U 33.5 0.053 0.090 21.8 0.163 E 0.032 0.68 0.036 U/E 0.091 35.2 E
RM 120 13-1-CF 0.014 0.035 U/E 31.5 0.026 0.063 20.0 0.114 E 0.045 0.69 0.035 U/E 0.035 31.2 E

RM 120 13-2-CF 0.018 0.038 WE 32.3 0.030 0.066 18.1 0.141 E 0.050 0.40 0.038 U/E 0.035 E 24.6 E
RM 120 13-3-CF' 0.013 0.035 U/E 29.0 0.033 0.074 20.1 0.148 E 0.034 0.53 0.035 U/E 0.0o3 31.4 E
RM 124 14-CF 0.017 0.036 U/E 27.6 0.051 0.063 21.8 0.444 E 0.052 0.46 0.044 E 0.o54 S5.7 E

Ridlife Reference Value' 'am na na* na* na* na' na* Da _ nna na-

- -

Note: All concentrations are reported on a wet weight basis.

CF = Crayfish sample
RM = River mile
U = Compound was undetected. Value given is the lower quantification limit.
E = Estimated value
UIB = Undetected due to blank contaminatiio.
' Reference value not available.

' Wildlife reference value from the New York State guidelines (Newell et at. 1987) for the protection of fish-eating wildlife.



TABLE F1-2. SEMVOLATILE ORGANIC COMPOUNDS IN CRAYSH WHOLE-BODY COMPOSITES (page I of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

.PHENOLS

Pbenol 2-Methylphenol 4-Methylphsenol 2,4-Dimethylphenol |Pentachlorophenol
Norm.* Norm.* Norm.' Nor.m.*

River Sample Cone. Cone. Cone. Cone. Conc. Cone. Conc. Cone. Cone. Cone.
Mile Number (figlkg) (pgig lipid) (ug/kg) (aglg lipid) (jgikg) (pglg lipid) (jsglkg) (pggg lipid) (pg/kg) (pglg lipid)

RM 21 2-CF 94 U 94 U 94 U 94 U 470 U
RM 23 3-CF 94 U 94 U 94 U 94 U 470 U
RM 26 4-CF 94 U 94 U 94 U 94 U 470 U
RM 29 5-CF 530 66.3 94 U 94 U 94 U 470 U
RM 36 6-CF 690 69.0 96 U 96 U 96 U 480 U
RM 59 7-CF 240 30.0 99 U 99 U 99 U 500 U
RM 68 8-CF 99 U 99 U 99 U 99 U 500 U
RM 81 9-CF 130 1018 96 U 56 4.7 J/M 96 U 480 U
RMS8 10-CF 100 16.7 93 U 93 U 93 U 460 U
RM l0 I tCF 98 U 98 U 98 U 98 U 490 U

ktlb RM95 12-CF 95 U 95 U 95 U 95 U 470 U
RM 120 13-1-CF 99 U 99 U 99 U 99 U 490 U
RM 120 13-2-CF 98 U 98 U 98 U 98 U 490 U
RM 120 13-3-CF 98 U 98 U 98 U 98 U 490 U
RM 124 14-CF 99 U 99 U 99 U 99 U 500 U

ildlife Referenee Level' naa * na

Note- All concentrations are reported on a wet weight basis.

CF Crayfish sample
EM River mile
U = Compound was not detected. Value given is the lower quantifieation limit.
I = Estimated value less than specified detection lirit.
M = Value detected with low spectral match parameters.
U/11 = Undetected due to blank contamination.
E = Estimated value.
' = Lipid-nonralized value presented only when a compeound is detected.

= Wildlife reference level not available.
Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE F1-2. SEMIVOLATILE ORGANIC COMPOUNDS IN CRAYFISH WHOLEBODY COMPOSITES (page 2 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PHENOLS (cont.)
2-Clstorophenol 2,4-Dichlorophen~ol -4-Chloro-3-methylphenol 2,4-Diniteophenol 2-Nitrophenol

Norm.* Norm.* Norm.
0

Norm.* Norm.*
River Sample Conc. Conc. Cone. Cone. . Cone. Cone. Conc. Conc. Conc. Conc.
Mile Number (pg/kg) (juglg lipid) (jg/kg) (Gg/g lipid) (ug/kg) (Ag/g lipid) (pg/kg) (1sgig lipid) (gglkg) (ug/g lipid)

RM 21 2-CF 94 U 280 U 190 U 470 U 470 U
RM23 3-CF 94 U 280 U 190 U 470 U 470 U
RM 26 4-CF 94 U 280 U 190 U 470 U 470 U
RM29 5-CF 94 U 280 U 190 U 470 U 470 U
RM 36 6-CF 96 U 290 U 190 U 480 U 480 U
RM 59 7-CF 99 U 300 U 200 U 500 U 500 U
RM 68 8-CF 99 U 300 U 200 U 500 U 500 U
RM81 9-CF 96 U 290 U 190 U 480 U 480 U
RM S8 10-CF 93 U 280 U 190 U 460 U 460 U
RM 90 Il-CF 98 U 290 U 200 U 490 U 490 U
RM 95 12-CF 95 U 280 U 190 U 470 U 470 U

RM 120 13-1-CF 99 U 300 U 200 U 490 U 490 U
RM 120 13-2-CF 98 U 290 U 200 U 490 U 490 U
RM 120 13-3-CF 98 U 290 U 200 U 490 U 490 U I
RM 124 14-CF 99 U 300 U 200 U 500 U 500 U

Mildlife Reference Level' na *na * na n

Note: All con'centrations are reported on a wet weight basis.

CF = Crayfish sample
RM= River mile

U = Compound was not detected. Value given is the lower quantification limit.
I = Estimated value less than specified detection limit.
M = Value detected with low spectral match parameters.
U/B = Undetected due to blank contamination.
E = Estimated value.
* = Lipid-normalized value presented only when a compound is detected.
0* Wildlife reference level not available..
* Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE F1-2. SEMIVOLATILE ORGANIC COMPOUNDS IN CRAYFISH WHOLE-BODY COMPOSITES (page 3 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

.PHENOLS (cont.) HALOGENATED ETHERS

4-Nitrophenol 2,4,5-Trichlorophenol 2,4.6-Trichlorophenol 4,6-Dinitro-2-methylphenol bis(2-Chloroethyl)ether
Norm.* Norm.* Norm.* Norm.* Norm.*

River Sample Cone. Conc. Conc. Cone. Conc. Cone. Cone. Conc. Cone. Cone.
Mile Number (Agikg) (Jigig lipid) (jig/kg) (jg/g lipid) (pgtkg) (jgig lipid) (jglkg) (pig/g lipid) (ILg/kg) (Fg/g lipid)

RM 21 2-CF 470 U 470 U 470 U 940 U 94 U
RM 23 3-CF 470 U 470 U 470 U 940 U 94 U
RM 26 4-CF 470 U 470 U 470 U 940 U 94 U
RM 29 5-CF 470 U 470 U 470 U 940 U 94 U
RM 36 6-CF 480 U 4S0 U 480 U 960 U 96 U
RM 59 7-CF 500 U 500 U 500 U 990 U 99 U
RM68 8-CF 500 U so0 U 500 U 990 U 99 U
RM 81 9-CF 480 U 480 U 480 U 960 U 96 U
RM 88 . 10-CF 460 U 460 U 460 U 930 U 93 U
RM 90 Il-CF 490 U 490 U 490 U 980 U 98 U
RM 95 12-CF 470 U 470 U 470 U 950 U 95 U
RM 120 13-1-CF 490 U 490 U 490 U 990 U 99 U
Rbl 120 13-2-CF 490 U 490 U 490 U 980 U 98 U
RM34120 13-3-CF 490 U 490 U 490 U 980 U 98 U
RM 124 14-CF 00 U 50 500 U 990 U 99 U

jldlife Reference LevelI na -* na 4 na

Note: All concentrations are reported on a wet weight basis.

CF Crayfish sample
RM = River mile
U = Compound was not detected. Value given is the lower quantification limit.
J = Estimated value less than specified detection limit.
M Value detected with low spectral match parameters.
U/B = Undetected due to blank contamination.
E = Estimated value.

- Lipid-normalized value presented oaly when a compound is detected.
** = Wildlife reference level not available.

Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE FI-2. SEMIVOLATILE ORGANIC COMPOUNDS IN CRAYFISH WHIOLE&BODY COMPOSITES (page 4 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

HALOGENATED ETIERS (cont.) _

bis(2-Chloroethoxy)methasne 4-Bromophenyl-phenylether 4-Chlorophenyl-phenylether 2,2'-Oxybis(I-chloropropane)
Norm.* Norm.* Norm.* Norm.*

River Sample Conc. Conc. Conc. Conc. Conc. Conc. Conc. Conc.
Mile Number (jg/kg) (pg/g lipid) (4glkg) (pg/g lipid) (*g/kg) (pg/g lipid) (jig/kg) (jglg lipid)

RM 21 2-CF 94 U 94 U 94 U 94 U
RM 23 3-CF 94 U 94 U 94 U 94 U
RM 26 4-CF 94 U 94 U 94 U 94 U
RM 29 5-CF 94 U 94 U 94 U 94 U
RM 36 6-CF 96 U 96 U 96 U 96 U
RM 59 7-CF 99 U 99 U 99 U 99 U

RM 68 8-CF 99 U 99 U 99 U 99. U
RM 81 9-CF 96 U 96 U 96 U 96 U
RM 88 10-CF 93 U 93 U 93 U 93 U
RM 90 11-CF 98 U 98 U 98 U 98 U
RM 95 12-CF 95 U 95 - U 95 U 95 U
RM 120 13-1-CF 99 U 99 U 99 U 99 U
RM 120 13-2-CF 98 U 98 U 98 U 98 U
RM 120 13-3-CF 98 U 98 U 98 U -98 U
RM 124 14-CF 99 U 99 U 99 U 99 U

ildlife Reference Level' na ** ia , - nAa ** **

Note: All concentrations are reported on a wet weight basis.

CF = Crayfish sample
RM River mile
U = Compound was not detected. Value given is the lower quantification limit.
I = Estimated value less than specified detection limit.
M Value detected with low spectral match parameters.
U/B = Undetected due to blank contamination.
e = Estimated value.
* Lipid-normalized value presented only when a compound is detected.

= Wildlife reference level not available.
I Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE Fl-2. SEMIVOLATILE ORGANIC COMPOUNDS IN CRAYFISH WHOLE-BODY COMPOSITES (page 5 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 193

NITrROAROMATICS _______ _______ _______ _______

2,4-Dintrotoluene Z,6-Diniirotoluene Nitrobenzene 2-Nitroaniline 3-Nitroaniline

Norn.* Norm.* Norm.v Norm.- Norm.'

River Sample Couic. Conc. Conc. Conc. Conc. Conc. Conc. Cone. Cone. Cone.

Mile Number Wg/kg) (pg/g lipid) (Ag/kg) Wiglg lipid) (jug/kg) (eg/g lipid) (jag/kg) (Iglgg lipid) (jag/kg) (jug/g lipid)

1RM21 2-CF 470 U 470 U 94 U 470 U 470 U

RM 23 3-CF 470 U 470 U 94 U 470 U 470 U

RM 26 4-CF 470 U 470 U 94 U 470 U 470 U

RM 29 5-CF 470 U 470 U 94 U 470 U 470 U

RM 36 6-CF 480 U 480 U 96 U 480 U 480 U

RM 59 7-CF 500 U 500 U 99 U 500 U 500 U

RM 68 8-CF 500 U 500 U 99 U 500 U 500 U

RM 81 9-CF 480 U 480 U 96 U 480 U 480 U

RM 88 10-CF 460 U 460 U 93 U 460 U 460 U
RM 9O 11-CF 490 U 490 U 98 U 490 U 490 U

RM 95 12-CF 470 U 470 U 95 U 470 U 470 U

RM 120 13-1-CF 490 U 490 U 99 U 490 U 490 U

RM 120 13-2CF 490 U 490 U 98 U 490 U 490 U

RM 120 13-3-CF 490 U 490 U 98 U 490 U 490 U

RM 124 14-CF 500 U 500 U 99 U 500 U 500 U

Wildlife Reference Level' na Ha * Ra na na --

Note: All conentrations are reported on a wet weight basis.

CF = Crayfish sample
RM River mile
U = Cornpoua was not detected. Value given is the lower quanstification limit.
J = Estimated value less than specified detection limit.
M -Value detected with low spectral match parameters.
U/B Undetected due to blank contamination.
E = Estimated value.
* Lipid-normsalized value presented only when a compound is detected.

= Wildlife reference level not available.
Wildlife reference level from the New York State guidelines (Newell et at. 1987) for the protection of fish-eating wildlife.
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TAILE FI-2. SEmIVOLATILE ORGANIC COMPOUNDS IN CRAYFISH WHOLE-BODY COMPOSITES (page 6 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

NITROAROMATICS (cont) POLYNuCLEAR AROMATIC HYDROCARBONS

4-Nitroaniline Acenaphithense Acenaplhthylene Anthraeene lBeneo(a)anthracene

Norm.* Norm.* Norm.' Norm.* Norm.n

River Sample Conc. Cone. Cone. Conc. Cone. Conc: Conc. Conc. Conc. Conc.
Mile Number (uglkg) (ag/g. lipid) (pglkgjkl Agfg lipid) (ug/kg) (gglg lipid) (Fglkg) (Czg/g lipid) (peg/kg) (Jglg lipid)

RM21 2-CF 470 U 9.4 U 9.4 .U 9.4 U 9.4 U
RM 23 3-CF 470 U 9.4 U 9.4 U 9.4 U 9.4 U
RM 26 4-CF 470 U 9.4 U 9.4 U 9.4 U 9.4 U
RM 29 5-CF 470 U 9.4 U 9.4 U 9.4 U 9.4 U
RM 36 6-CF 480 U 9.6 U 9.6 U 9.6 U 9.6 U

RM 59 7-CF 500 U 9.9 U 9.9 U 9.9 U 9.9 U
RM 6B 8-CF 500 U 7.3 0.7 J 9.9 U 9.9 U 9.9 U
RM 81 9-CF 480 U 9.6 U 9.6 U 9.6 U 9.6 U
RM 88 10-CF 460 U 9.3 U 9.3 U 9.3 . U 9.3 U

TJ ' RM 90 I I-CF- 490 U 9.8 U 9.8 U 9.8 U 9.8 U
1RM 95 12-CF 470 U 9.5 U 9.5 U 9.5 U 9.5 U

RM 120 13-1-CF 490 U 9.9 U 9.9 U 9.9 U 9.9 U
RM 120 13-2-CF 490 U 9.8 U 9.8 U 9.8 U 9,8 U

RM 120 13-3-CF 490 -U 9.8 U 9.8 U 9.8 U 9.8 U
RM 124 14-CF 500 U. 9.9 U 9.9 9 U 9.9 U

Wildlife Reference Level' na ' na na **4 n*a.

Note: All concentrations are reported on a wet weight basis.

CF = Crayfish sample
RM = River mile
U = Compound was not detected. Value given is the lower quantification limit.
I = Estimated value less than specified detection limit.
M = Value detected with low spectral match parameters.
UIB = Undetected due to blank eonstamination.
E = Estimated value.
* = Lipid-normnalized value presented only when a compound is detected.

* Wildlife reference level not available.
Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE F1-2. SEMIVOLATILE ORGANIC COMPOUNDS IN CRAYFISH WHOLE-BODY COMPOSITES (page 7 of 13)
LOWElR COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

_OLYNUCLEAR AROMATIC HYDROCARBONS (cnt.)
Benzo(b,k)fluoranthene Benzo(a)pyrene Benzo(ghi)perylene Chrysene Dibenzo(ah)anthracene

Norn.* Norn.* Norn.* Norm.* Norm.,*
River Sample Conc. Cone. Conc. Conc. Cone. Cone. Cone. Cone. Cone. Conc.
Mile Number (Lglkg) (pgig lipid) (.uglkg) (J.gig lipid) (Asglkg) (ogfg lipid) (ptglkg) (pigig lipid) (Ag/kg) (pg/g lipid)

RM21 2-CF 9.4 U 9.4 U 9.4 U 94 U 9.4 U
RM 23 3-CF 9.4 U 9A4 U 9.4 U 9.4 U 9.4 U
RM1 26 4-CF 9.4 U 9.4 U 9.4 U 9.4 U 9.4 U
RME 29 S-CF 9.4 U 9.4 U 9.4 U 9.4 U 9.4 U
RM 36 6-CF 9.6 U 9.6 U 9.6 U 9.6 U 9.6 U
R1 59 7-CF 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U
RM 68 8-CF 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U
RM 81 9-CF 9.6 U 9.6 U 9.6 U 9.6 U 9.6 U
RM S8 10-CF 9.3 U 9.3 U 9.3 U 9.3 U 9.3 U
RM9B 11-CF 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U

u 14RM 95 12-CF 9.5 U 9.5 U 9.5 U 9.5 U 9.5
RM 120 13-1-CF 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U
RM 120 13-2-CF 9.8 U 9.1 U 9.1 U 9.8 U 9.8 U
RM 120 13-3-CF 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U
RM 124 14-CF 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U

Wildlife Reference Level' na ** na** =a

Note: All concentrations are reported on a wet weight basis.

CF = Crayfish sample
EM4 = Rirer mile
U Compotid was not detected. Value given is the lower quantification limit.
I -Estimted value less than specified detection limit.
J4 Valu e detected wiva h low spectral matct parameters.
U = Uadetected due to blaowk contamination.
UeB Estirnated value.
F = Lipidmnormalized value presented only when a compound is detected.

*= Wildlife reference level ntsa available.

' Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.
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TABLE F1-2. SEMIVOLATILE ORGANIC COMPOUNDS IN CRAYFISH WHOLE-BODY COMPOSITES (page 8 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

POLYNUCLEAR AROMATIC HYDROCARBONS (cont.) .
Fluorantiene Fluorene Indeno(l,Z,3-cd)pyrene Naphthalene Phenanthrene

Norm.' Norm.* Norm.* Norm.' Norm.'
River Sample Cone. Cone. Conc. Conc. Conc. Conc. Cone. Conc. Conc. Conc.

Mile Number (pglkg) (jsgig lipid) (jg/kg) (Agtg lipid) (pg/kg) (ILgtg lipid) (tiglkg) (ug/g lipid) (Fg/kg) (pxgig lipid)

RM 21 2-CF 9.4 U 9.4 U 9A U 4.7 U/B 9.4 U
RM 23 3-CF 11.0 U 9.4 U 9.4 U 7.5 U/E 9.4 U
RM 26 4-CF 9.4 U 9.4 U 9.4 U 15.0 0.8 9.4 U
RM 29 5-CF 9.4 U 9.4 U 9.4 U 17.0 2.1 9.4 U
RM 36 6-CF 9.6 U 9.6 U 9.6 U 13.0 1.3 9.6 U
RM 59 7-CF 9.9 U 9.9 U 9.9 U 6.9 U/B .9.9 U
RM 68 8-CF 9.9 U 5.3 0.5 J 9.9 U 6.4 U/B 7.7 0.8 J
RM 81 - 9-CFl 9.6 U 9.6 U 9.6 U 57.0 4.8 9.6 U
RM 88 10-CF 9.3 U 9.3 U 9.3 U 12.0 2.0 9.3 U
RM 90 1I-CF 9.1 U 9.8 U 9.8 U 4.4 U/B 9.8 U
RM 95 12-CF 9.5 U 9.5 U 9.5 U 9.5 0.5 9.5 U

RM 120 13-1-CF 9.9 . U 9.9 U 9.9 U 9.9 U/B 9.9 U
RI 120 13-2-CF 10.0 U 9.8 U 9.8 U 9.8 U/B 9.8 U
RM 120 13-3-CF 9.8 U 9.8 U 9.8 U 9.8 U/B :9.8 U
RM 124 14-CF 9.9 . U 9.9 U 9.9 U 20.0 0.9 9.9 U

Wildlife Reference Level' na ' n " . na a* n ** **

Note: All concentrations are reported on a wet weight basis.

CF Crayfish sample
RM = River mile
U = Compound was not detected. Value given is the lower quantification limit.
J = Estimated value less than specified detection limit.
M = Value detected with low spectral match parameters.
U/B = Undetected due to blank contamination,
E = Estimated value.
* Lipid-normalized value presented only when a compound is detected.
** e Wildlife reference level not available.

Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE E1-2. SEMIVOLATILE ORGANIC COMPOUNDS IN CRAYISSH WHOLE-BODY COMPOSITES (page 9 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

POLYNUCLEAR AROMATIC HYDROCARBONS (cont.) INAPHTALENES CHLORINATED BENZENES

Pyrero 2-Methylnaplsihalene Dibe*zofuria 2-Chloyonaphlfialene 1,3-Dichloroberzene
Norm.* Norm.* Norm.* Norm.* Norm.*

River Sample Colc. Cone. Conc. Cone. Cone. Cone. Cone. Cone. Cone. Conc.
Mile Number &tg/kg) ijugig lipid) (ag/kg) (AgIg lipid) (pg/kg) (ug/g lipid) (jsglkg) (gglg lipid) (jzg/kg) (ag/g lipid)

RN 21 2-CF 9.4 U 5.5 0.3 M 9.4 U 94 U 94 U
RM 23 3-CF 9.4 U 7.4 0.4 M 9.4 U 94 U 94 U
RM 26 4-CF 9.4 U 14.0 0.8 9.4 U 94 U 94 U
RM 29 5-CF 9.4 U 20.0 2.5 9.4 U 94 U 94 U
RM 36 6-CF 9.6 U 12.0 1.2 9.6 U 96 U 96 U
RM 59 7-CF 9.9 U 7.7 1.0 9.9 U 99 U 99 U
RM 68 8-CF 9.9 U 5.6 U/B 3.6 0.4 M 99 U 99 U
RM Sl 9-CF 9.6 U 16.0 1.3 9.6 U 96 U 96 U
RM 88 10-CF 9.3 U 14.0 23 9.3 U 93 U 93 U
RM 90 I1-CF 9.8 U 5.7 U/B 9.8 U 98 U 98 U
R YM95 12-CF 9.5 U 5.3 0.3 M 9,5 U 95 U 95 U

RM 120 13-1-CF 9.9 U 9.9 0.5 9.9 U -99 U 99 U
RM 120 13-2-CF 9.8 U 9.8 0.7 9.8 U 98 U 98 U
EM 120 13-3-CF 9.8 U 9.8 0.7 9.8 U 98 U 98 U
RM 124 14-CF 9.9 U 17.0 0.8 9.9 U 99 U 99 U

Wldlife Reference Level' _na a** i na " n

Note: All concentrations are reported en a wet weight basis.

CF Crayfish sample
RM River mile
U = Conpoutd was not detected. Value given is the lower quantification. limit.
I = Estimated value less than specified detection limit.
M- Value detected widt low spectral match paramneters.
U/B Undetected due to blank contamination.
E = Estimated value.
* Lipid-normoalized value presented only when a compound is detected.
** = Wildlife reference level not available.

Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



m --- - - m- mmm v

TABLE Fl-2. SEMIVOLATILE ORGANIC COMPOUNDS IN CRAYFISH WHOLE-BODY COMPOSITES (page 10 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

CHLORINATED BENZENES (ceont.)
1,2-Dichlorobenzene 1 4-Dichlorobenzene 1 i2,-Trichtorobenzene - Hexachlorobenzene Hexachlorobutadiene

Norm.* Nozn.' Norm.* Norm.* Norm.*
River Sample Cone. Conc. Conc. Conc. Cone. Conc. Conc. Conc. Cone. Conc.
Mile Number (pg/kg) (itg/g lipid) (jiglkg) (ugig lipid) (jig/kg) (pg/g lipid) (ptg/kg) (pglg lipid) (jpg/kg) (uglg lipid)

RM21 .2-CF 94 U 94 U 94 U 94 U 94 U
RM 23 3-CF 94 U 94 U 94 U 94 U 94 U
RM 26 4-CF 94 U 94 U 94 U 94 U 94 U
RM29 5-CF 94 U 94 U 94 U 94 U 94 U
RM 36 6-CF 96 U 96 U 96 U 96 U 96 U
RM 59 7-CF 99 U 99 U 99 U 99 U 99 U
RM 68 8-CF 99 U 99 U 99 U 99 U 99 U
RM 81 9-CF 96 U 96 U 96 U 96 U 96 U
RM 89 10-CF 93 U 93 U 93 U 93 U 93 U
RM 90 1I-CF 98 U 98 U 98 U 98 U 98 U

- RM 95 .12-CF 95 U 95 U 95 U 95 U 95 U
RM 120 13-1-CF 99 U 99 U 99 U 99 U 99 U
RM 120 13-2-CF 98 U 98 U 98 U 98 U 98 U
RM 120 13-3-CF 98 U 98 U 98 U 98 U 98 U
RM 124 14-CF 99 U 99 U 99 U 99 U 99 U

idldife Reference Level' na na ,* 1300 na * na *

Note: All concentrations are reported on a wet weight basis.

CF Crayfish sample
RM River mile
U = Compound was not detected. Value given is the lower quantification limit.
J = Estimated value less than specified detection limit.
M = Value detected with low spectral match parameters.
U/B = Undetected due to blank contamination.
E Estimated value.

= Lipid-normalized value presented only when a compound is detected.
Wildlife. reference level not available.

Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE Fl-2. SEMIVOLATILE ORGANIC COMPOUNDS IN CRAYFISH WHOLE-BODY COMPOSITES (page 11 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

CHLORINATED BENZENES (cnt.) BENZEDINES T ESTERS
Hexachloethbane HexachlorocycIopentadiene 3,3Y-Dicblorobeezidine Dimethyl phthalate Diethyl phthalate

Normn. Norm.* Norm.* Norm.* Norm.*
River Sample Cone. Conc. Conc. Cone. Cone. Cone. Cone. Cone. Conc. Cone.
Mile Number (pg/kg) (jglg lipid) (pg/kg) (#glg lipid) (gg/kg) (pg/g lipid) (ug/kg) (pg/g lipid) (tig/kg) (pgIg lipid)

RM 21 2-CF 94 U 470 U 470 U 94 U 94 U
RM 23 3-CF 94 U 470 U 470 U 94 U 94 U
RM 26 4-CF 94 U 470 U 470 U 94 U 94 U
RM 29 5-CF 94 U 470 U 470 U 94 U 94 U
RM 36 6-CF 96 U 4S0 U 480 U 96 U 96 U
RM 59 7-CF 99 U 500 U 500 U 99 U 99 U
RM 68 8-CF 99 U 500 U 500 U 99 U 99 U
RM 81 9-CF 96 U 480 U 480 U 96 U 96 U
R1 88 10-CF 93 U 460 U 460 U 93 U 93 U
RM 90 II-CF 98 U 490 U 490 U 98 U 9- U
BM 95 12-CF 95 U 470 U 470 UIE 95 U 95 U
RM 120 13-1-CF 99 U 490 U 490 U 99 U 99 U
RM 120 13-2-CF 98 U 490 U 490 U 98 U 98 U
XM 120 13-3-CF 98 U 490 U 490 U 98 U 98 U
PM 124 14-CF 99 U 500 U 500 U 99 U 99 U

eidlife Reference Level, ta g tin rh t t na tn 

Note: All concentrations are reported on a wet weight basis.

CF Crayfish sample
RM11 River mile
U = Compound was not detected. Value given is the lower quantification limit.
J Estimated value less than specified detection limit.
M - Value detected with low spectral match parameters.
U/B = Undetected due to blank contamination.
E = Estimated value,

= = Lipid-nornmalized value presented only when a compound is detected.
** = Wildlife reference level not available.

Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE Fl-2. SEMIVOLATILE ORGANIC COMPOUNDS IN CRAYFISH WHOLE-BODY COMPOSITES (page 12 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

__ PHTHALATE ESTERS (conto)
Di-n-butyl phtalate Beozyl butyl phllate bis(2-Ethyl-hexyl)phsialate Di-n-octyl phithalate

Norm.* Norm.* Norm.* Norm.*
River Sample Cone. Cone. Cone. Conc. Cone. Cone. Cone. Cone.
Mile Number (pgikg) (ug/g lipid)- (sg/kg) qeg/g lipid) (ug/kg) (pgig lipid) (pg/kg) (ug/g lipid)

RM Zl 2-CF 2200 U 4700 U 1000 U 94 U
RM 23 3-CF 2000 U 7400 U 970 U 94 UIE
RM26 4-CF 840 U 4100 U 330 U 94 U
RM29 5-CF 240 30 5200 U 320 U 94 U
RM 36 6-CF 660 U 4600 U 820 U 96 U
RM 59 7-CF 830 U 2500 U 760 U 99 U
RM 68 8-CF 910 U 2300 U 660 U 99 U
RM 81 9-CF 260 U 3000 U 640 U 96 - U
RM 88 10-CF 1400 U 5200 U 320 U 93 U
RM 90 11-CF 960 U 2200 - U 290 U 98 - U
RM 95 12-CF 3100 U 7100 U/B 1100 U/E 95 U/E

RM 120 13-1-CF 730 U 1900 U 110 U 99 U
RM 120 13-2-CF 1100 U 2700 U 480 U 98 U
RM 120 13-3-CF 690 U 2100 U 98 U 98 U
RM 124 14-CF 1400 U 2600 U 99 U 99 U

Wildlife Reference Level' ns n * na *na *

Note: All concentrations are reported on a wet weight basis.

CF = Crayfish sample
RM = River mile
U = Compound was not detected. Value given is the lower quantification limit.
J = Estimated value less than specified detection limit.
M = Value detected with low spectral match parameters.-
U/B Undetected due to blank contamination.
E = Estimated value.

= Lipid-normalized value presented only when a compound is detected.
= Wildlife reference level not available.

Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE Fl-2. SEMIVOLATILE ORGANIC COMPOUNDS IN CRAYFISH WHOLE-BODY COMPOSITES (page 13 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

MISCELLANEOUS
Carbazole Benzyl Alcohol Berzoic Acid Isophorone 4-Chloroaniline

Nom. NormA' Norm.* NoNrm* Norm.*
River Sample Conc. Conc. Conc. Conc. Conc. Coac. Conc. Conc. Conc. Conc.
Mile Number (pglkg)- (tLg/g lipid) (jigtkg) (eglg lipid) (jg/kg) (g/g lipid) (pg/kg) (jeg/g lipid) (pglkg) (,ag/g lipid)

RM 21 2-CF 94 U 94 U 94 U 94 U 280 U
RM 23 3-CF 94 U 94 U 94 U 94 U 280 U
RM 26 4-CF 94 U 94 U 94 U 94 U 280 U
RM 29 5-CF 94 U 94 U 94 U 94 U 280 U
RM36 6-CF 96 U 96 U 96 U 96 U 290 U
RM 59 7-CF 99 U 99 U 99 U 99 U 300 U
RM 68 8-CF 99 U 99 U 99 U 99 U 300 U
RM 81 9-CF 96 U 59 4.9 J/M 96 U 96 U 290 U
RM 88 10-CF 93 U 93 U 93 U 93 U 280 U
RM 90 1-CF 98 U 68 3.S JIM 98 U 98 U 290 U
RM 95 12-CF 95 U 95 U 95 U 95 U 280 U
RM 120 13-1-CF 99 U 99 U 99 U 99 U 300 U
RM 120 13-2-CF 98 U 98 U 98 U 98 U 290 U
RM 120 13-3-CF 98 U 98 U 98 U 98 U 290 U
RM 124 14-CF 99 U 99 U 99 U 99 U 300 U

Widlife Reference Level' n3 * _ ua * ea ** . na na

Note: All concentratioos are reporeed on a wet weight basis.

CF Crayfish sample
RM River mile
U = Compound was not detected. Value given is the lower quantification limit.
I - Estinted value less than specified detection limit.
M - Value detected with low spectral muach paraneters.
U/B Undetected due to blank contamitsnation.
E Estimated value.

- Lipid-normalized value presented only when a compound is detected.
** = Wildlife reference level not available.

Wildlife reference level from the New York State guidelines (Newell et al. 1987) for tde protection of fish-eating wildlife.



TABLE F1-3. PESTICIDES AND PCBs IN CRAYFISH WHOLE-BODY COMPOSITES (page 1 of 7)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

.PESTICIDES .
Alpha-BHC Beta-BHC Delta-BHC Lindane Heptachlor

No0nM.
t

Norm.* Norm.* Norm.' Norm.*
River Sample Conc. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
Mile Number (pg/kg) (pg/g lipid) (pg/kg) (Fg/g lipid) (pcglkg) (ug/g lipid) (Fg/kg) (pg/g lipid) (pglkg) (pg/g lipid)

RM 21 2-CF 2.5 U 2.5 U 2.5 UIE 2.5 U 2.5 U
RM 23 3-CF 2.5 U 2.5 U 2.5 UIF 2.5 U 2.5 U
RM 26 4-CF 2.5 U 2.5 U 2.5 UIE 2.5 U 2.5 U
RM 29 5-CF 2,5 U 2.5 U 2.5 U/E 2.5 U 2.5 U
RM 36 6-CF 2.5 U 2.5 U 2.5 U/E 2.5 U 2.5 U
RM 59 7-CF 2.5 U 2.5 U 2.5 U/E 2.5 U 2.5 U
RM 68 B-CF 2.5 U 2.5 U 25 UIE 2.5 U 2.5 U
RM S1 9-CP 2.5 U 2.5 U 2.5 UIE 2.5 U 2.5 U
RM 88 10-CF 2.5 U 2.5 U 2.5 WE 2.5. U 2.5 U

t7 RM 90 Ili-CF 2.5 U 2.5 U 2.5 U/E 2.5 U 2.5 U
RM 95 12-CF 2.5 U 2.5 U 2.5 U/E 2.5 U 2.5 U

RM 120 13-1-CF 2.5 U 2.5 U 2.5 U/E 2.5 U 2.5 U
RM 120 13-2-CF 2.5 U 2.5 U 2.5 UIE 2.5 U 2.5 U
RM 120 13-3-CF 2.5 U 2.5 . U 2.5 U/E 2.5 U 2.5 U
RM 124 14-CF 2:5 U 2.5 U 2.5 UIE 2.5 U 2.5 U

Wildlife Reference Levels' 100 100 100 100 na .

Note: All concentrations are reported in a wet weight basis.

CF = Crayfish sample
RM River mile
U = Compound was not detected. Value given is the lower quantification limit.
E = Estimated value.
J - Estimated value is less than tie specified detection limit.
* = Lipid-normalized value only given when a compownd is detected.

4 = Wildlife reference level not available,
' Wildlife reference level from the New York State guidelines (Newell et al. 197) for the protection of fish-easing wildlife.



TABLE FI-3. PESTICIDES AND PCBs IN CRAYFISH WHOLE-BODY COMPOSITES (page 2 of?)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PESTICIDES (coat.)
Aldrin |HeptachlorEpoxide Endosulfan I Dieldrin p p'-DDE

NormtA Norm.* Norm,* Norm.* Norm.*
River Sample Conc. Conc. Coni. Cone. Cone. Cone, Conc. Conc. Conc. Cone.
Mile Number (figikg) (figig lipid) (pg/kg) (jsg/S lipid) (iglkg) (pg/g lipid) (jg/kg) (Agtg lipid) (ugfkt) (pglg lipid)

RM 21 2-CF 2.5 U 2.5 U 2.5 U S U 6.0 0.4
RM 23 3-CF 2.5 U 2.5 U 2.5 U S U 3.8 0.2 E
RM 26 4-CF 2.5 U 2.5 U 2.5 U S U 3.5 0.2 E
RM 29 5-CF 2.5 U 2.5 U 2.5 U 5 U 4.5 O.6 E
RM 36 6-CF 2.5 U 2.5 U 2.5 U 5 U 3.5 0.4 E
RM 59 7-CF 2,5 U 2.5 U 2.5 U S U 5.0 U
RM 6S 8-CF 2.5 U 2.5 U 2.5 U 5 U 2.8 0.3 E
RM 81 9-CF 2.5 U 2.5 U 2.5 U 5 U 3.0 0.3 E
RM 88 10-CF 2.5 U 2.5 U 2.5 U 5 U 2.4 0.4 E
RM 90 lI-CF 2.5 U 2.5 U 2.5 U S U 9.3 0.5
RNM95 12-CF 2.5 U 2.5 U 2.5 U 5 U 10.6 a.s
RM 120 13-1-CF 2.5 U 2.5 U 2.5 U 5 U 10.0 0.5
RM 120 13-2-CF 2.5 U 2.5 U 2.5 U 5 U 13.0 0.9
RM 120 13-3-CF 2.5 U 2.5 U 2.5 U S U 12.0 0.9
RM 124 14-CP 2.5 U 2.5 U 2.5 U 5 U 14.0 0.6

Wildlife Relerce Levels' 120 ina * na ' 120 200

Note: All concentrations are reported in a wet weight basis,

CF Crayfish sample
RM River mile
U = Compound was not detected. Value given is the lower quantification limit.
E - Estimated value.
I Estimated value is less than the specified detection limit.
* Lipid-normalized value only given when a compound is detected.
** Wildlife reference level not available.
' Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.

_m m m u minai -_ _



TABLE FI-3. PESTICIDES AND PCBs 1N CRAYFISH WHOLE-BODY COMPOSITES (page 3 of 7)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PESTICIDES (coot.) __ _ !
Endrin Endosulfan UI p,p'-DDD Endosulfan Sulfate p.p'-DDT

Norm.* Norm.* Nonn.* Norm.* Norm.*
River Sample Cone. Conc. , CoDc. Conc. CoDC. Cone. Cone. Conc. Cone. Cone.
Mile Number (pg/kg) (jig/g lipid) (ug/kg) (pg/g lipid) (Ag/kg) (ptgg lipid) (pg/kg) (pgig lipid) (Mg/kg) (Ag/g lipid)

RM21 2-CF 5 U 5 U 5 U 5 U/E 5 U
RM 23 3-CF 5 U 5 U U 5 UE 5 U
RM 26 4-CF 5 U 5 U 5 U 5 U/E 5 U
RM29 5-CF 5 U 5 U 5 U S UIE 5 U
RM 36 6-CF 5 U 5U U S U 5 U/E 5 U
RM 59 7-CF 5 U 5 U 5 U 5 U/E 5 U
RM 68 8-CF 5 U 5 U 5 U 5 U/E 5 U
RM 81 9-CF 5 U 5 U 5 U S UIE S U
RM 88 10-CF 5 U 5 U 5 U 5 U/E 5 U
RM l0 I I-CF 5 U U 5 U 5 UE 5 U
RM 95 12-CF 5 U 5 U , 5 U S WUE 5 U

RM120 13-1-CF 5 U 5 U 5 U S UIE 5- U
RM 120 13-2-CF 5 U S U 5 U 5 UIE 5 U
RM 120 13-3-CF S U 5 U U 5 UE 5 U
RM 124 14-CF 55 U 5 U U S U/E S U

Nildlife Reference Levels' 25 ,a ** 200 ,a _ 200.

Note: All concentrations are reported in a wet weight basis.

CF = Crayfish sample
RM = River mile
U = Compound was not detecled. Value given is the lower quantification limit.
E = Estdmated value.
I = Estimated value is less than the specified detection limit.
* = Lipid-normalized value only given when a compound is detected.

Wildlife reference level not available.
Wildlife reference level from the New York State guidelines (Newell et al. 197) for the protection of fish-eating wildlife.



TABLE F1-3. PESTICIDES AND PCBs IN CRAYFISH WHOLE-BODY COMPOSITES (page 4 of 7)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PESTICIDES (cunt.)
Metlkoxychlor Endrin Ketane gEridrin Aldehyde tGamma-Chlordane Alpha-Chlordane

Norm.* Norm.* Norm.* Nori.' Norm.*
River Sample Cone. Conc. Cone. Cone. Cone. Conc. Conc. Coac. Cone, Cone.
Mile Number (jgglkg) (Fg/g lipid) (jigtkg) (ig/g lipid) (fkg/kg) (jzgtg lipid) (ug/kg) (ug/g lipid) (jig/kg) (jg/g lipid)

RM 21 2-CF 25 U 5 U/E S U 2.5 U 2.5 U
RM 23 3-CF 25 U 5 U/E S U 2.5 U 2.5 U
RM 26 4-CF 25 U 5 U/B 5 U 2.5 U 2.5 U
RM 29 5-CF 25 U 5 U/E 5 U 2.5 U 2.5 U
RM36 6-CF 25 U 5 U/E 5 U 2.5 U 2.5 U
RM 59 7-CF 25 U 5 U/E S U 2.5 U 2.5 U
RM68 8-CF 25 U 5 U/E 5 U 2.5 U 2.5 U
RM 81 9-CF 25 U S U/E 5 U 2.5 U 2.5 U
RM i8 10-CF 25 U 5 WE/E 5 U 2.5 U 2.5 U
RM 90 11-CF 25 U S U/E S U 2.5 U. 2.5 U

00 RM 95 12-CF 25 U 5 U/E 5 U 2.5 U 2.5 U
RM 120 13-1-CF 25 U 5 U/E 5 U 2.5 U 2.5 U
RMI 120 13-2-CF 25 U 5 U/E 5 U 2.5 U 2.5 U
RM 120 13-3-CF 25 U 5 U/E 5 U 2.5 U 2.5 U
Rit 124 14-CF 25 U S UE 5 U 2.5 U 2.5 U
~ildtife Referece Levels' na ** M ** na* **

Note: All concentrations are reported in a wet weight basis.

CF Crayfish sample
RM = River mile
U = Compound was not detected. Value given is the lower quantification limit.
E - Estimated value.
J = Estimated value is less than the specified detection limit.
* = Lipid-nornalized value otly given when a compound is detected.
** Wildlife reference level not available.
' Wildlife ieference level from tse New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE Fl-3. PESTICIDES AND PCBs IN CRAYFISH WHOLE-BODY COMPOSITES (page S of 7)

LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PESTICIDES (cont.)

Toxaphene o,p-DDE o,p-DDD o,p-DDT Dicofol

Norm.* Norm.* N6rm.* Norm.* Norms.*

River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Conc. Conc. Cone.
Mile Number (Pg/kg) (pg/g lipid) (pg/kg) (jsg/g lipid) (pg/kg) (pIg/g lipid) (ugikg) (pg/g lipid) (pglkg) (pglg lipid)

RM 21 2-CF 250 U 5 U 5 U 5 U 62 U
RM 23 .3-CF 250 U 5 U 5 U 5 U 62 U
RM 26 4-CF 250 U 5 U 5. U 5 U 62 U

RM 29 5-CF 250 U 5 U 5 U 5 U 62 U
RM 36 6-CF 250 U S U 5 U 5 U 62 U
RM 59 7-CF 250 U 5 U 5 U 5 U 62 . U
RM 68 8-CF 250 U 5 . U 5 U 5 U 62 U
RM 8d 9-CF 250 U 5 . U 5 U 5 U 62 U
RM 88 10-CF 250 U 5 U 5 U 5 U 62 U
RM 90 1 I-CF -250 U 5 U 5 U 5 U 62 U
RM 95 12-CF 250 U 5 U S U 5 U 62 U
RM 120 13-1-CF 250 U 5 U 5 U 5 U 62 U
RM 120 13-2-CF 250 U 5 U 5 U 5 U 62 U
RM:120 13 3-CF 250 U 5 U 5 U 5 U 62 U
RM 124 14-CF 250 U 5 U 5 U 5 U 62 U

lidlife Reference Levels' na ** . 200 20D 200 na **

Note: All concentrations ame reported in a wet weight basis.

CF Crayfish sample
RM = River mile
U = Compound was not detected. Value given is the lower quantification limit.
E - Estimated value.
1 = Estimated value is less than the specified detection limit.
* = Lipid-normalized value only given when a compound is detected.

= Wildlife reference level not available.
Wildlife reference level from the New York State guidelines (Newell et al. 1987) for thte protection of fish-eating wildlife.



TABLE FI-3. PESTICIDES AND PCBs IN CRAYFISH WHOLE-BODY COMPOSITES (page 6 of 7)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PESTICEIES (cont) PCBs_
Medtyl Parathion Aroclor 124211016 Aroclor 1248 Aroclor 1254 Aroclor 1260

Norm.* Norm.* Norm.* Normi. Norm.*
River Sample Conc. Conc. Conc. Conc. Cone. Cone. Conc. Con.c Cone. Conc.
Mile Number (pg/kg) mg/g lipid) (pg/kg) (.uglg lipid) (ug/kg) (jiglg lipid) (pg/kg) (pg/g lipid) (Itg/kg) Wg/g lipid)

R1M 21 2-CF 62 U 50 U 50 U 50 U 50 U
RM 23 '3-CF 62 U 50 U 50 U 50 U 50 U
RM26 4-CF 62 U 50 U 50 U 50 U 50 U
RM 29 5-CF 62 U 50 U 50 1U 50 U 50 U
RM 36 6-CF 62 U 50 U 50 U 50 U 50 U
IM 59 7-CF 62 U 50 U 50 U 50 U 50 U

RM 68 8-CF 62 U 50 U 50 U 50 U 50 U
RM 81 9-CF 62 U 50 U 50 U 50 U 50 U
RM 8 1 0-CF 62 U 50 U .50 U 50 U 30 1.5 J
RM 90 1I1-CF 62 U 50 U so U 50 U 50 U
RM 95 12-CF 62 U 50 U 50 U 50 U so U
RM 120 13-1-CF 62 U 50 U 50 U 50 U 50 U
gM 120 13-2-CF 62 U 50 U 50 U 50 U 50 U
RM 120 13-3-CF 62 U 50 U 50 U S0 U 50 U
RM 124 14-CF 62 U 50 U 50 U 50 U 50

~ildlife Rfetrence Levels' Insa _7 na

Note: All concentrations are reported in a wet weight basis.

CF Crayfish sample
RM River mile
U = Compound was not detected. -Value given is the lower quantification limit.
E = Estimated value.
I = Estimated value is less than the specified detection limit.

-= Lipid-normalized value only given when a compound is detected.
-* = Wildlife xefereuce level not available.

Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



-- - - - --- -- - - - -

TABLE Fl-3. PESTICIDES AND PCBs IN CRAYFISH WHOLE-BODY COMPOSITES (page 7 of 7)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PCBs (cont.)
Aroclor 1221 Aroclor 1232 Total PCBs

Nonn.* Norm.* Norn.*
River Sample Conc. Conc. Conc. Conc. Conc. Conc.
Mile Number (jsg/kg) (jglg lipid) (Jugikg) (jsglg lipid) (,glkg) (pglg lipid)

RM 21 2-CF 100 U 50 U 350 U
RM 23 3-CF 100 U 50 U 350 U
RM 26 4-CF 100 U 50 U 350 U
RM 29 5-CF 100 U 50 U 350 U
RM 36 6-CF 100 U 50. U 350 U
RM 59 7-CF 100 U 50 U 350 U
RM 68 8-CF 100 U 50 U 350 U
RM 81 9-CF 100 U 50 U 350 U
RM 88 10-CF 100 U 50 U 30 < 1.5 J
RM90 I1-CF. 100 U 50 U 350 U
RM 95 12-CF 100 U 50 U 350 U

RM 120 13-1-CF 100 U 50 U 350 U
RM 120 13-2-CF 100 U 50 U 350 U
RM 120 13-3-CF 100 U 50 U 350 U
RM 124 14-CF 100 U 50 U 350 U

sidlife Refe rence Levels na ** 110

Note: All concentrations are reported in a wet weight basis.

CF Crayfish sample
BM = River mile
U = Compound was not detected. Value given is the lower.quantification limit.
E = Estimated value.
J Estimated value is less than the specified detection limit.
* Lipid-normalized value only given when a compound is detected.
** = Wildlife reference level not available.

Wildlife reference level from the New York State guidelines (Newell et al. 1917) for the protection of fish-eating wildlife.



TABLE F14. DIOXINS AND FURANS IN CRAYFISH WHOLE-BODY COMPOSITES (page I ef 4)
LOWER COLUMBIA R/VER BACKWATER RE:CONNAISSANCE SURVEY 1993

.DIOXINS
2378-TCDD 12378-PeCDD 123478-HxCDD 123678-HxCDD 123789-HxCDD 1234678-UpCDD

Lipid Lipid Lipid Lipid Lipid Lipid
Norm.* Norm.* Norm.e Norm. Norm,* Norm.'

River Sample Cone. Cone, Cone. Cone. Cone. Cone. Cone, Conc, Conc. Cone. Conc. Cone.
Mile Number (nglkg) (ngig lipid) (ng/kg) (ng/g lipid) (ng/kg) (ng/g lipid) (ng/kg) (ng/g lipid) (ng/kg) (ngig lipid) (ng/lkg) (ng/g lipid)

RM21 2-CF 0.4 UIE 1.1 U/E 0.7 U/E 0.8 U/E 0.9 U/E 0.5 U
DM 23 3-CF 04 U/E 1.3 UIE 0.7 U/E 0.7 U/E 0.9 U/E 0.7 UIE
DM 26 4-CF 0.3 U/E 0.8 U/E 0.7 U/E 1.0 U/fi 1.0 U/E 0.5 U/
DM 29 S-CF 0.3 U/E 1.5 U/E 0.8 U/E 1.0 U/E 1.0 U/E 1.2 U/E
DM 36 6-CF 1.0 0.10 2.3 U/E 1.9 U/i 2.1 U/fi 2.5 U/E 2.3 WE
RM 59 7-CF 0.4 U/E 0.3 U/E 0.4 UIE 0.5 U/E 0.5 UIE 0.2 UIE
DM 68 8-CF 0.1 UIE 0.6 UIE 0.3 U/E 0.3 U/E 0.4 U/E 0.6 Wl
DM 81 9-CF 0.2 UIE 0.3 U/E 0.3 UIE 0.3 U/E 0.3 U/E 0.2 WE
DM 88 10-CF 0.1 U/E 0.1 U/E 0.7 U/E 0.7 UIE 0.9 U/E 1.9 Wl
DM90 11 -CF 0,3 U/E 0A4 UfE 0.3 U/E 0.3 U/E 0.4 U/E 0.5 U/l
DM 95 12-CF 0.1 U/fl 1.0 U/fl 0.4 U/H 0.4 U/fl 0.5 U/E 0.3 E
EM 120 13-1-CF 0.2 U/E 0.5 U/H 0.3 U/E 0.4 U/E 0.5 UIE 0.4 Ul
RM 120 13-2-CF 0.2 U/E 0.8 UIE 0.5 U/E 0.5 U/E 0.6 U/E 0.3 U
EM 120 13-3-CF 0.8 0.06 0.6 U/E 0.4 U/E 0.5 U/E 0.6 U/E 0.4 UW
RM 124 14-CF 0.7 0.03 0.9 U/E 0.6 U/E 0.6 U/E 0.8 U/E 0.4 WE

Wildlife Reference Value' n * nsa * na I -- a ** en **

Note: All cnrceateatlios are reported in a wet weight basis.

CF - Crayfish sample
RRM = River mile
U - Compound was not detected. The value given is the lower quantification limit.
E = Estimated value.

= From second-column confirmation using a Rix-200 column.
* = Lipid-normalized value only given when a compound is detected.

= Tissue reference value not available for this compound.
O Wildlife reference value from New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.

Toxicity Equivalency Concentrations calculated asing Bames et at (1989),
2 Toxicity Equivalency Concentration calculations assunmes that the concentrations for undetected compounds are equal to the fill lower detection limit.

Toxicity Equivalency Concentration calculations assume that the concentrations for undetected compounds are equal to half the lower detection limit.
4 Toxicity Equivalency Concentration calculations assume that the concentrations for undetected compounds are equal to zero.



TABLE F14. DIOXINS AND FURANS IN CRAYFISH WHOLE-BODY COMPOSITES (page 2 of 4)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

_DIOXINS (cent.) AJRANS
.OCDD 12378-TCDF 12378-PeCDF 23478-PeCDF 123478-HxCDF 123678-HxCDF

Lipid Lipid Lipid Lipid Lipid Lipid
Norm.* Norn.* Nonn.4 Norm.t Nam." Norm.*

River Sample Cone. Cone. Cone, Conc. Cone. Cone. Cone. Cone. Conc. Cone. Conc. Conc.
Mile Number (ug/kg) (ngtg lipid) (ng/kg) (ng/g lipid) (ng/kg) (ng/g lipid) (ng/kg) (ng/g lipid) (ng/kg) (nglg lipid) (ng/kg) (ng/g lipid)

RM 21 2-CF 1.4 UW 2.23' 0.14 0.3 U/ 0.4 U/E 0.9 U/E 0.8 UIE
RM 23 3-CF 2.8 U 1.50L 0.0 0.8 U/l 0.9 U/E 0.8 UIE 0.7 U/
RM 26 4-CF 2.3 Ull 2.02' 0.11 0.6 U/F 0.7 0.7 UIE 0.6 U/E
RM 29 5-CF 1.9 UE 1.SS' 0.20 0.7 U/l 0.9 U/E 1.0 U/E 0.7 Uff
RM 36 6-CF 1.8 U/1 1.271' 0.13 2.1 U/E 2.8 U/E 2.6 U/E 2.7 U/
RM 59 7-CF 6.7 0.8 0.78' 0.10 0.2 U/E 0.2 U/E 0.3 U/E 0.3 U
RM 68 8-CF 2.7 U/ 1.05' 0.11 0.2 U/E 0.2 U/B 0.2 U/E 0.2 U/E
RM 81 9-CF 0.6 U/1 0.63' 0.05 0.1 U/E 0.1 U/E 0.1 U/E 0.1 U/

xl RdM 88 10-CF 23.7 4.0 0.70' 0.12 0.1 U/E 0.1 U/E 0.2 U/E 0.1 U/E
o RM 90 Il-CF 1.1 U 2.24' 0.12 0.2 U/B 0.3 U/E 0.3 U/E 0.3 U/E
RM 95 12-CF 0.5 U 2.62' 0.13 0.3 U/E 0.4 U/E 0.3 U/E 0.3 WE

RM 120 13-1-CF 1.1 U/l 1.30' 0.07 01 U/E 0.2 U/E 0.2 U/E 0.2 U/E
RMi 120 13-2-CF 1.3 Ul 1.06' 0.08 0.4 U/E 0.5 U/E 0.4 U/E 0.4 WE
RM 120 13-3-CF 0.9 U 1.60' 0.11 0.5 U/E 0.7 UE 0.8 U/E 0.7 Ulf
RM 124 14-CF 1.1 U 1.S8' 0.09 0.3 U/E 0.5 U/E 0.8 U/E 0.8 U/E

Wiidlife Reference Value' rua * na * Is ** na * Ina

Note: All concentrations are reported in a wet weight basis.

CF = Crayfish sample
RM = River mile
U = Compound was not detected. The value given is Use lower quantification lirmit.
E = Estimated value.
'= From second-column confiumation using a Rtx-200 column.

= Lipid-normalized value only given when a compound is detected.
Tissue reference value not available for this compound.

Wildlife reference value from New York State guidelines (Newell et alt 1987) for the protection of fish-eating wildlife.
Toxicity Equivalency Concentrations calculated using Bamnes et al (1989).

2 Toxicity Equivalency Concentration calculations assumes that the concentrations for undetected compounds are equal to the full lower detection limit.
3 Toxicity Equivalency Concentration calculations assume that the concentrations for undetected compounds are equal to half the lower detection limit.
4 Toxicity Equivalency Concentration calculations assume that the concentrations for undetected compounds are equal to zero.



TABLE Fl-4. DIOXINS AND FURANS IN CRAYFISH WHOLE-BODY COMPOSITES (page 3 of 4)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

N (cant.) .
123789-HxCDF 234678-HxCDF 1234678-HpCDF 1234789-HpCDF OCDF

Lipid Lipid Lipid Lipid Lipid
Norn.t Norm.t Nor.t Norm,*t Norm.*

River Sample Cone. Cona. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Conce
Mile Number (ng/kg) (eg/g lipid) (ng/kg) (nglg lipid) (ng/kg) (ng/g lipid) (ng/kg) (nglg lipid) (ng/kg) (nglg lipid)

RM21 2-CF 1.3 U/F 1.1 U/E 1.2 UIE 2.1 U/E 0.8 U/E
RM 23 3-CF 1.2 U/E 0.9 U/E 0.8 UIE 1.5 U/E 1,5 U/E
RM 26 4-CF 1.2 U/E 0.9 U/E 0.6 UIE 1.5 U/E 1.3 U/
RMf 29 5-CF 1.5 UIE 1.2 U/E 1.1 UIE 2.6 U/E 1.5 U/F
RM 36 6-CF 1.9 U/E 1.1 UI/E 5.6 U/E 0.3 U/F 0.7 UIE
RM 59 7-CF 0.5 W/E 0.4 U/f 1.0 U/E 1.5 U/E 0.3 U/
RM 68 8-CF 0.4 UIE 0.3 U/E 1.4 U/E 3.1 WE 1.5 Ul£
RM 81 9-CF 0,2 UIE 0.1 U/E 0.4 U/E 0.7 U/E 0.3 U/F
RM 88 10-CF 0.2 UIE 0.2 UIE 0.2 WE 0.4 WE 1.4 UI/
RM 90 Il-CF 0.4 U/E 0.3 U/E 0.3 U/E 0.5 u/e 0.5 U/E
RM 95 12-CF 0.5 UIE 0.4 UIE 0.5 E/F 0.9 U/E 0.3 -WE

RM 120 13-1-CF 0.4 UDE 0.3 UIE 0.4 UIE 0.8 UIE 0.9 DE
RM 120 13-2-CF 0.6 UIE 0.5 U/E 0.7 U/E 1.3 U/f 0.7 UW
RM 120 13-3-CF 1.1 UIE 0.9 UIE 5.2 0.4 0.5 WE 0.7 U/F
RM 124 14-CF 1.2 UIE 0.9 U/E 1.1 U/F 1.9 U/E 0.6 UIE

Wildlife Reference Value
0

rj * G tt us ** S t

Note: All concentrations sre reported it a-wet weight basis.

CF = Crayfish sample
RM = River mile
U = Compound was not detected. The value given is the lower quantification limit.
E Estimated value.

= From second-colhmn confirmation using a Rtx-200 column.
= Lipid-normalized value only given when -a compound is detected.
= Tissue reference value not available for this compound.

o Wildlife reference value froan New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.
Toxicity Equivalency Concentrations calculated using Barnes et al (1989).
Toxicity Equivalency Concentration caleulations assumes that the concentrations for undetected compounds are equal to the full lower detection limit.
Toxicity Equivaleney Concentration calculations assume that the concentrations for undetected compounds are equal to half the lower detection limit.

4 Toxicity Equivalency Concentration calculations assute that the concentrations for undetected compounds are equal to zero.
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TABLE F14. DIOXINS AND FURANS IN CRAYFISH WHOLE-BODY COMPOSITES (page 4 of 4)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

2,3,7,8-TCDD Toxicity Equivalency Concentrations'
Lipid Lipid Lipid

TEC2 Norm. TEC
3

Norm. TEC
4
. Norm.

River Sample (PULL) TEC
2

(HALF) TEC
5

(ZERO) TEC
4

Mile Number (pgtg) (ngig lipid) (pglg) (ngig lipid) (pg/g) (ng/g lipid)

RM121 2-CF 2.1 0.13 1.2 0.08 0.2 0.01
RM 23 3-CF 2.3 0.12 1.2 0.06 0.2 0.01
RM 26 4-CF 1.9 0.11 1.1 0.06 0.2 0.01
RM 29 5-CF 2.5 0.31 1.3 0.16 0.2 0.03
RM136 6-C 0.53 0.32 1.1 0.11
RM 59 7-CF 1.1 0.14 0.6 0.08 0.1 0.01
RM 68 8-CF 0.9 0.09 0.5 0.05 0.1 0.01
RM 81 9-CF 0.6 0.05 0.3 0.03 0.1 0.01
RM 88 10-CF 0.6 0.10 0.4 0.07 0.1 0.02
RM190 11-CF 1.1 0.06 0.7 0.04 0.2 0.01
RM 95 12-CF 1.4 0.07 0.8 0.04 0.3 0.02

RM 120 13-1-CF 0.9 0.05 0.5 0.03 0.1 0.01
RM 120 13-2-CF 1.4 0.10 0.7 0.05 0.1 0.01
RM 120 13-3-CF 2.2 0.16 1.6 0.11- 1.0 0.07
RM 124 14-CF 2.2 0.10 1.5 0.07 0.9 0.04

Wildlife Reference Value
0

3.0 3.0 3.0

Note: All concentrations are reported in a wet weight basis.

CF = Crayfish sample
RM = River mile
U = Compound was not detected. The value given is the lower quantification limit.
E = Estimated value.
* From second-column confirmation using a Rtx-200 colunmn.
* = Lipid-normalized value only given when a compound is detected.
** = Tissue reference value not available for this compound.
° Wildlife reference value from New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.
' Toxicity Equivalency Concentrations calculated using Barnes et al (1989).
2 Toxicity Equivalency Concentration calculations assumes that the concentrations for undetected compounds are equal to the full lower detection limit.
3 Toxicity Equivalency Concentration calculations assume that the concentrations for undetected compounds are equal to half the lower detection limit.
4 Toxicity Equivalency Concentration calculations assume that the concentrations for undetected compounds are equal to zero.



TABLE Fl-S. POLYBUTYL TINS FOUND IN CRAYFISH WHOLE-BODY COMPOSITES
LOWER COLUMBIA RiVER BACKWATER RECONNAISSANCE SURVEY 1993

POLYBUTYL TINS I
n-Butyltin trichloride di-n-Buryltin dichloride tri-n-Butyltin chloride

River Sample Concentration Concentration Concentration
Mile Nlumber (pg Sn/kg) (pg Sn/kg) (pg Snlkg)

RM21 2-CF 3.4 U 5.2 U 6.4 U
RM 23 3-CF 3.4 U 5.2 U 6.4 U
RMM26 4-CF 3.4 U 5.2 U 6.4 U
RM 29 5-CF 3.4 U 5.2 U 6.4 U
RM 36 6-CF 3.4 U 5.2 U 6.4 U
RM 59 7-CF 3.4 U 5.2 U 6.4 U
RM 68 8-CF 3.4 U 5.2 U 6.4 U
RM 81 9-CF 3.4 U 5.2 U 6.4 U/B
1M 88 10-CF 3.4 U 5.2 U 6_ 4 U
RM 90 11-CF 3.4 U 5.2 U 6.4 U
RM 95 12-CF 3.4 U 5.2 U 6.4 U
RM 120 13-1-CF 3.4 U 5.2 U 9.6 U/B

_ _ _ _ _ _ _ _ _ _ _. . . _ . . . _ ._. _IRM 120 13-2-CF 3.4 U 5.2 U 6.4 U
RM 120 13-3-CF 34 U 5.2 U 6.4 U
RM 124 14-CF 3.4 U 5.2 U 6.4 U

Wildlife Reference Va na* fla*

Note: All concentrations are reported on a wet weight basis.

CF- Crayfish sample.
U = Compound was not detected. Value given is the lower quantification limit.
UB = Undetected due to blank contamination.
RM - River mile.
* = Reference value not available.
1 Wildlife reference value from New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.
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TABLE F1-6. RADIONUCLIDES IN CRAYFISH WHOLE-BODY COMPOSITES
LOWER COLUMBIA IUVER BACKWATER RECONNAISSANCE SURVEY 1993

RADIONUCLIDES
River Sample Plutonium239/240 Plutonium 238 Americium 241 Cobalt 60 Cesium 137 Europium 152 Europium 154 Europium 155
Mile Number (pCi/g) error LLD (pCilg) error . LLD (pCilg) error LLD (pCilg) (pCQIg) (pg) |(pCilg) (pCi/g)

R- 21 2-CF 0,001 U ±0.002 0.003 -0.001 U ±0.003 0.006 0.004 U ±0.006 0.008 0.15 U 0 .12 U 0.40 U 0.25 U 0.50 U
RM23 3-CF -0.001 U ±0.002 0,003 0.00 U ±0.003 0,006 0.003 U ±0.005 0.007 0.15 U 0.12 U 0.40 U 0.25 U 0.50 U
RM 26 4-CF 0.000 U ±0.001 0.003 -0.001 U ±0.003 0.006 0.000 U ±0.006 0.011 0.15 U 0.12 U 0.40 U 0.25 U 0.50 U
BM 29 5-CF 0.000 U ±0.001 0.003 0.003 U ±0.004 0.005 0.002 U ±0.006 0.01 0.15 U 0.12 U 0.40 U 0.25 U 0.50 U
RM336 6-CF 0.001 U ±0.003 0.005 -0.006 U ±0.008 0.016 -0.005 U ±0.014 0.026 0.15 U 0.12 U 0.40 U 0.25 U 0.50 U
RM 59 7-CF 0.000 U i0.003 0.008 -0.001 U ±0.009 0.018 -0.001 U ±0.006 0.011 0.15 U 0.12 U 0.40 U 0.25 U 0.50 U
RM168 8-CF 0.000 U ±0.002 0.006 -0.001 U ±0.004 0.010 -0.001 U ±0.005 0.01 0.15 U 0.12 U 0.40 U 0.25 U 0.50 U
RM 81 9-CF 0.004 U ±0.005 0.005 -0.002 U ±0.004 0.010 -0.004 U ±0.010 0.019 0.15 U 0.12 U 0.40 U 0.25 U 0.50 U
RM 88 10-CF 0.001 U ±0.002 0.003 -4.004 U ±0.005 0.010 -0.003 U ±0.006 0.014 0.15 U 0.12 U 0.40 U 0.25 U 0.50 U
RM390 Il-CF 0.002 U ±0.006 0.011 0.004 U ±0.009 0.015 0.002 U ±0.005 0.009 0.15 U 0.12 U 0.40 U 0.25 U 0.50 U
RM195 12-CF 0.001 U ±0.003 0.004 -0.001 U ±0.004 0.008 -0.003 U ±0.005 0.012 0.15 U 0.12 U 0.40 U 0.25 U 0.50 U

-RM 120 13-1-CF 0.002 U ±0.002 0.003 -0.001 U ±0.003 0.006 0.001 U i0.W5 0.008 0.15 U 0.12 U 0.40 U 0:25 U 0.50 U
kM 120 13-2-CF 0.001 U ±0.002 0.003 40.001 U ±0.004 0.008 4,WI U ± 0.006 0.011 0.15 U 0.12 U 0.40 U 0.25 U 0.50 U
RM 120 13-3-CF 0.000 U 0.001 0.003 0.001 U ±0.004 0.006 -0.001 U ±0.004 0.008 0.15 U 0.12 U OAO U 0.25 U 0.50 U
RM 124 14-CF 0.000 U ±0.001 0.002 0,000 U ±0.003 0.004 0.003 U ±0.004 0.006 0.15 U 0.12 U 0.40 U 0.25 U 0.50 U

Wildlife Reference Value
1

ma nam na* na* a' nla ta* na*

Note: All concentrations are reported on a wet weight basis.

CF = Crayfish sample
RM = River mile
U = Compound was not detected. The value given is the lower quastification limit.
LLD = Lower limit of detection.
* Reference value not available.

Wildlife reference value from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.
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TABLE 82-1. METALS IN FISH WHOLE-BODY COMPOSITES
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

METALS
Antimony Arsenic Barium Cadmium Chromium Copper Lead Mercury Nickel Selenium Silver Zinc

River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Conc.
Mile Number (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)

REM 14 I-LS 0.012 U 0.036 U 0.34 0.012 0.129 0.72 0.172 E 0.245 0.10 U 0.043 E 0.004 U/E 19.3 E
RM 14 I-C 0.012 U 0.036 U 1.00 0.033 0.024 U/B 0.16 0.173 E 0.145 0.78 0.093 E 0.004 E 29.6 E
RM 21 2-LS 0.011 U 0.034 U 1.40 0.028 0.050 0.71 0.060 U/B 0.264 0.09 U 0.034 U/E 0.004 U/E 18.9 E
RM 23 3-LS 0.012 U 0.385 0.64 0.036 0.043 0.53 0.507 E 0.189 0.28 E 0.207 E 0.004 WE 16.2 E
RM 26 4-LS - 0.012 U 0.037 U 0.66 0.020 0.032 U/B 0.39 0,010 U 0.117 0.10 U 0.037 UiE 0.004 U/E 12.3 E
RM 29 5-IS 0.012 U 0.037 U 0.60 0.057 0.139 0.96 0.056 U/B 0,131 0.10 U 0.037 U/E 0.005 E 14.8 E
RM 36 6-IS 0.012 U 0.037 U 1.70 0.023 0.071 0.86 0.038 U/E 0.100 0.10 U 0.037 U 0.004 U/E 15.2 E
RM 59 7-LS 0.012 U 0.036 U 0.95 0.017 E 0.13 E 0.71 0.077 U/B 0.102 0.77 0.054 E 0.006 E 19.3 E
RM 68 8-IS 0.012 U 0.037 U 1.40 0.046 0.080 0.73 0.16t B 0.222 0.10 U 0.040 E 0.004 U/E 20.0 E
RM 81 9-LS 0.011 U 0.034 U 0.96 0.025 0.053 0.73 0.068 U/B 0.178 0.39 0.045 E 0.004 U/E 22.8 E

7.1 RM 88 10-ILS 0.011 U 0.034 U 2.20 0.010 0.092 0.74 0.106 E 0.213 0.09 U 0.034 U 0.004 U/E 15.6 E
00 RM 90 Il-LS 0.012 U 0.035 U 1.20 0.026 0.066 0.60 0.084 U/B 0.123 0.10 U 0.035 U 0.004 U/E 20.1 E

RM 95 12-LS 0.011 U 0.034 U 1.70 0.042 0.170 0.79 0.204 E 0.111 0.09 U 0.072 E 0.004 U/E 17.5 E
RM 120 13-1-ES 0.012 U 0.035 U 3.20 0.066 0.314 1.16 0.183 E 0.215 0.10 U 0.035 U 0.004 U/I 20.7 E
RM 120 13-2-LS 0.012 U 0.036 U 3.10 0.059 0.325 1.23 0.376 E 0.161 0.28 0.036 U 0.004 U/E 22.4 E
RM 120 13-3-LS 0.011 U 0,034. U 3.50 0.053 0.527 1.18 0.296 E 0.119 2.26 0.034 U 0.004 U/E 13.7 E.
RM 124 14-IS 0.011 U 0.034 U 3.50 0.062 0.450 1.21 0.009 U 0.196 0.13 0.034 U 0.004 U/E 23.7 E
EM 141 15-C 0.012 U 0.035 U 1.20 0.039 0.G78 1.26 0.116 E 0.001 U 0,10 U 0.035 U 0.005 E 92.1 E

Wildlife Reference Value' na* na. sa jw n na, na, na na la* - rian= . . = . =_n- _ _ .

Note: All concentrations are reported on a wet weight basis

C = Carp sample
LS = Largescale stucker sample
RM River mile
U Compound was not detected. Value given is the lower quantification limit.
U/B = Undetected due to blank contamination.
E = Estimated value based on evaluation ofQC data
* = Reference value not available.
I Wildlife reference value from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE F2-2. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page 1 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

.. ENOLS
Phenol 2-Methylphenol 4-Methyl phenol 2,4-Dimethylphenol Pentachlorophenol

Norm.* Norm.* Norm.t Norm.* Norm.*
River Sample Cone. Cone. Cone. Co=c. Cone. Conc. Cone. Cone. Cone. Cone.
Mile Number (jig/kg) (pg/g lipid) (uglkg) (pglg lipid) (fjg/kg) (pglg lipid) (pg/kg) (uglg lipid) (pg/kg) (pg/g lipid)

RM 14 I-LS 99 U 99 U 99 U 99 U 2500 U/E
RM 14 I-C 96 U 96 U 96 U 96 U 2400 UWE
RM21 2-LS 500 U 500 U 500 U 500 U 12000 UIE
RM 23 3-LS 100 U 100 U 100 U 100 U 2500 UWE
RM 26 4-LS 97 U 97 U 97 U 97 U 2400 U/E
RM 29 5-IS 490 U 490 U 490 U 490 U 12000 U/E
RM 36 6-LS 98 U 98 U 98 U 98 U 2400 U/E
RM S9 7-LS 98 U 9S U 98 U 98 U 2400 UfB
RM 6B 8-LS 490 U 490 U 490 U 490 U 12000 U/E
RM 81 9-LS 99 U 99 U 99 U 99 U 2500 U/iE
RM 8S I-LS 490 U .490 U 490 U 490 U 12000 U/E
RM 90 II-iS 98 U 9S U 91 U 98 U 2400 U/E
RM 95 12-LS 99 U 99 U 99 U 99 U 2500 U/E
RM 120 13-1-LS 96 U 96 U 96 U 96 U 2400 U/E
RM 120 13-2-LS 480 U 480 U 480 U 4B0 U 12000 U/E
RM 120 13-3-LS 98 U 98 U 98 U 98 U 2500 U/E
RM 124 14-LS 500 U S00 U 500 U 500 U 12000 U/E
RM 141 15-C 500 U 500 U SW U 500 U 12000 U/E

ildlife Reference Level' tt ** rt tt

Nole: All concentrations are reported on a wet weight basis,

C = Carp sample
LS - Largescale sucker sample
PM = River mile
U = Compound was not detected. Value given is the lower quantification lint.
E Estimated value based on QA/QC evaluation.
I = Estimated value less than specified detection limit.
* = Lipid-normalized data only presented when a compound is detected.
tt Wildlife reference level not available.

Wildlife reference level from the New York State guidelines (Newell et al. 1917) for the protection of fish-eating wildlife.
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TABLE F2-2. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page 2 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PHENOLS (cont.)
2-Chlorophenol 2,4-Dichlorophenol 4-Chloro-3-methylphenol 2,4-Dinitrophenol 2-Nitrophenol

Norm.* Norn.* -NoiO.
5 Norm.* Norm.*

River Sample Conc. Cone. Conc. Conc. Conc. Conc. Conc. Conc. Conc. Conc.
Mile Nunber (pg/kg) (ug/g lipid) (pg/kg) (ggfg lipid) (pg/kg) (1iglg lipid) (yg/kg) (pglg lipid) (Fg/kg) (ag/g lipid)

r RM 14 I-LS 99 U 300 U 200 U 990 U 490 U

RM 14 I-C 96 U 290 U 190 U 960 U 480 U
RMM21 2-LS 500 U 1500 U 1000 U 5000 U 2500 U
RM 23 3-LS 100 U 299 U 200 U 1000 U 500 U

RM 26 4-LS 97 U 290 U 190 U 970 U 480 U

RM 29 5-LS 490 U 1500 U 980 U 4900 U 2400 U
RM36 6-LS 98 U 290 U 200 U 980 U 490 U
RM 59 7-LS 98 U 290 U 200 U 980 U 490 U
IRM68 8-LS 490 U 1500 U 990 U 4900 U 2500 U
RM 81 9-LS 99 U 300 U 200 U 990 U 490 U
RM 88 10-LS 490 U 1500 U 990 U 4900 U 2500 U
RM 90 I-LS 98 U 290 U 200 U 980 U 490 U

RM 95 12-LS 99 U 300 U 200 U 990 U 490 U
RM 120 13-1-LS 96 U 290 U 190 U 960 U 480 U
RM 120 13-2-ILS 480 U 1400 U 960 U 4800 U 2400 U
RM 120 13-3-LS 98 U 290 U 200 U 980 U 490 U
RM 124 14-15 500 U 1500 U 990 U 5000 U 2500 U
RM 141 15-C 500 U 1500 U 1000 U 5000 U 2500 U

Wildlife Reference Level' na i na* a .na _ a

Note: All concentrations are reported on a wet weight basis.

C= Carp sample
LS = Largescale sucker sample
RM = River mile
U = Compound was not detected. Value given is the lower quantification limit.
E = Estimated value based on QA/QC evaluation.
1 = Estimated value less than specified detection limit.

' Lipid-normalized data only presented when a compounsd is detected.
** Wildlife reference level not available.

Wildlife reference level fronn the New Yark State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE F2-2. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page 3 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PHENOLS (cont.) IIALOGENATED IETHERS

4-Nitrophenol 2,4,5-Trichlorophenol 24.6-Trichloropheool 4,6-Drnitro-2-methylphenol bis(2-Chloroethyl)ether
Norn.* Norm.* Norm.* Norm.* Nonn.*

River Sample Cone. CocW. Conc. Conc. Cone. Cone. Conc. Coac. Coac. Cone.
Mile Number (pg/kg) (ugfg lipid) (pg/kg) (pg/g lipid) (pgikg) (ug/g lipid) (pg/kg) (pg/g lipid) (g/kg) (pg/g lipid)

RM 14 I-LS 490 U 490 U 490 U 990 U 99 U
RM 14 I-C 480 U 480 U 480 U 960 U 96 U
RM 21 2-LS 2500 U 2500 U 2500 U 5000 U 500 U
RM23 3-LS 500 U 500 U 500 U 1000 U 100 U
RM26 4-LS 480 U 480 U 480 U 970 U 97 U
RM 29 5-LS 2400 U 2400 U 2400 U 4900 U 490 U
RM 3M6 .6-LS 490 U 490 U 490 U 980 U 98 U
RM 59 7-LS 490 U 490 U 490 U 980 U 98 U
RM 68 8-IS 2500 U 2500 U 2500 U 4900 U 490 U
RM 81 9-IS 490 U 490 U 490 U 990 U 99 U
RMSS 10-IS 2500 U 2500 U 2500 U 4900 U 490 U
RM 90 1 I-LS 490 U 490 U 490 U 980 U 98 U
RM 95 12-IS 490 U 490 U 490 U 990 U 99 U

RM 120 13-1-LS 410 U 480 U 480 U 960 U 96 U
RM 120 13-2-IS 2400 U 2400 U 2400 U 4800 U 480 U
RM 120 13-3-LS 490 U 490 U 490 U 910 U 98 U
RM 124 14-IS 2500 U 2500 _ U 2500 U 5000 U 500 U
RM 141 15-C 2500 U 2500 U 2500 U 5000 U 500 U

ildlife Reference LevelC ns na "a na ' na *

Note: All coacentralions are reported on a wet weight basis.

C = Carp sameple
LS - Largescale sucker sample
RM = River roile
U = Compound was nor detected. Value given is the lower quantification limit,
E Estimated value based on QA/QC evaluation.
J Estimated value less than specified detection limit.
* Lipid-normalized data only presented when a compound is detected.

- Wildlife reference level not available.
Wildlife reference level from the New York State guidelines (Newell et al. 1987) for tle protection of fish-eating wildlife.
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- N _ *- - -N NJ -_ -_m _ ' ,. 

TABLE P2-2. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page 4 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

HIALOGENATED ETHERS (cont.)
bis(2-Chloroethoxy)methane 4-Bromophenylphenylether 4-Chlorophenylphenylether 2,2'-Oxybisol-chloropropane)

Norm.* Norm.* Norm.* Norm.*
River Sample Colc. Conc. Conc. Conc. Cooc; Conc. Conc. Conc.
Mile Number (pg/kg) (pg/g lipid) (pgtkg) (ug/g lipid) (pg/kg) (/gig lipid) Ug/kg) (pg/g lipid)

RM 14 1-LS 99 U 99 U 99 U 99 U
RM 14 I-C 96 U 96 U 96 U 96 U
RM 21 2-LS 500 U 500 U 500 U 500 U
RM23 3--S 100 U 100 U 100 U 100 U
RM 26 4-LS 97 U 97 U 97 U 97 U
RM 29 5-LS 490 U 490 U 490 U 490 U
RM 36 6-LS 98 U 98 U 98 U 98 U
RM 59 7-LS 98 U 98 U 98 U 98 U
RM 68 8-LS 490 U 490 U 490 U 490 U

7D RM 81 9-LS 99 . U 99 U 99 U 99 U
RM 88 10-LS 490 U 490 U 490 U 490 U
RM90 11-is 98 U .98 U 98 U 98 U
RM 95 12-LS 99 U 99 U 99 U 99 U

RM 120 13-1-LS 96 .U 96 U 96 U 96 U
RM 120 13-2-LS 480 U 480 U 480 U 480 U
RM 120 13-3-LS 98 U 98 U 98 U 98 U
RM 124 14-lS 500 U 500 U 500 U 500 U
RM 141 15-C 500 U 500 U 500 U 500 U

Wildlife Reference Level' na * na ' na *na=

Note: All concentrations are reported on a wet weight basis.

C = Carp sample
LS = Largescale sucker sample
RM = River mile
U = Compound was not detected. Value given is the lower quantification limit.
E = Estimated value based on QA/QC evaluation.
J = Estimated value leas than specified detection limit.
* Lipid-normalized data only presented when a compound is detected.

= Wildlife reference level not available.
Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE E2-2. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page 5 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

2,4-Dinitrotoluene 2,6-Dinitrotoltene Nitrobenzene 2-Nitroaniline 3-Nitroaniline
Norm.* Norm.* Norn.* Norm.* - Norm.*

River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Conc. Cone.
Mile Number (jpgikg) (pg/g lipid) (Agfkg) (pgig lipid) (jglkg) (pg/g lipid) (yglkg) (jsg/g lipid) (jg/kg) (pg/g lipid)

RM 14 I-LS 490 U 490 U 99 U 490 U 490
RM 14 1-C 480 U 480 U 96 U 480 U 480 U
RM 21 2-LS 2500 U 2500 U SO U 2500 U 2500 U
RM 23 3-LS 500 U 500 U 100 U 500 U 500 U
RM 26 4-LS 480 U 480 U 97 U 480 U 480 U
RM 29 5-LS 2400 U 2400 U 490 U 2400 U 2400 U
RM 36 6-LS 490 U 490 U 98 U 490 U 490 U
RM 59 7-LS 490 U 490 U 98 U 490 U 490 U
RM 68 8-IS 2500 U 2500 U 490 U 2500 U 2500 t

RM 8S 9-LS 490 U 490 U 99 U 490 U 490 U
RM 8B 10-LS 2500 U 2500 U 490 U 2500 U 2500 U
RM 90 11-LS 490 U 490 U 98 U 490 U 490 U
RM 95 12-LS 490 U 490 U 99 U 490 U 490 U
RM 120 13-1-lS 480 U 480 U 96 U 480 U 480 U
RM 120 13-2-15 2400 U 2400 U 410 U 2400 U 2400 U
RM 120 13-3-LS 490 U 490 U 98 U 490 U 490 U
RM 124 14-LS 2500 U 2500 U S00 U 2500 U 2500 U
RM 141 15-C 2500 U 2500 U S00 U 2500 U 2500 U

tiditfe Reference Level' n** na** na * na**

Note: All concentrations are reported on a wet weight basis.

C Carp sample
LS = Largescale sucker sample
RM River mile
U = Compound was not detected. Value given is the lower quantification limit.
E = Estimated value based on QA/QC evaluation.
J - Estimated value less than specified detection limit.
* Lipid-normalized data only presented when a compound is detected.

= Wildlife reference level not available.
Wildlife reference level from tde New York State guidelines (Newell el al. 1987) for the protection of fish-eating wildlife.



TABLE F2-2. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page 6 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

NITROAROMATICS (cent.) POLYNIJCLEAR AROMATIC HYDROCARBONS
4-Nitroaniline Acenaphthene Acenaphthylcne Anthracene Benzo(a)andiracene

Norm.' Norm.* Norm.* Norm.* Norm.*
River Sample Cone. Cone. Cone. Cone. Cone. Conc. Cone. Conc. Cone. Couc.
Mile Number Cug/kg) (pgig lipid) (Ag/kg) (Ag/g lipid) (pg/kg) (Ag/g lipid) (pg/kg) (pg/g lipid) (pg/kg) (pg/g lipid)

IRM 14 I-IS 490 U 9.9 U 9.9 U 99 U 99 U
RM 14 .1-C 480 U- 9.6 U 9.6 U 9.6 U 9.6 U
RM21 2-LS 2500 U 10 *U 10 U 10 U 10 U
RM 23 3-LS 500 U 10 U 10 U 10 U 10 U
RM 26 4-LS 480 U 9.7 U 9.7 U 9.7 U 9.7 U
RM 29 5-LS 2400 U 9.8 U 9.8 U 9.8 U 9.8 U
RM 36 6-LS 490 U 9.8 U 9.8 - . U 9.8 U 9.8 U
RM 59 7-LS 490 U 9.8 U 9.8 U 9.8 U 9.8 U
RM 68 8-LS 2500 U 7.8 U 7.8 U 7.8 U 7.8 t
RM 81 9-LS 490 U 9.9 U 9.9 U. 9.9 U 9.9 U
RM 88 10-LS 2500 U 9.9 U 9.9 U 9.9 U 9.9 U
RM 90 lI-IS 490 U 9.8 U 9.8 U 9.8 U 9.8 U
RM 95 12-LS 490 ,U 9.9 U 9.9 U 9.9 U 9.9 U
RM 120 13-1-IS 480 U 9.6 U 9.6 U 9.6 U 9.6 U
RM 120 13-2-LS 2400 U 8.5 U 8.5 U 8.5 U 8.5
RM 120 13-3-LS 490 U 9.8 - U 9.8 U 9.8 U 9.8 U
RM 124 14-LS 2500 U 9.9 U 9.9 U 9.9 U 9.9 U
RM 141 15-C 2500 U 10 U 10 U 10 U 10 U

ildlife Reference Level' on ** na, ia ** na , -'

Note: All concentrations are reported on a wet weight basis.

C = Carp sample
IS Largescale sucker sample
RM River mile
U = Compound was not detected. Value given is the lower quantification limit.
E = Estimated value based on QA/QC evaluation.
I = Estimated value less than specified detection limit.
' Lipid-normalized data only presented when a compound is detected.

= Wildlife referencelevel not available.
' Wildlife reference level from the New York State guidelines (Newell etCal. 1987) for the protection of fish-eating wildlife.



TABLE F2-2. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page 7 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

POLYNUCLEAR AROMATIC HYDROCARBONS (cant.)
Benzo(bk)fhioranltene Benzo(a)pyrene Benzo(ghi)perylene Cilysene Dibenzo(ah)anthracene

Nosn.* Nor,.* Norm., Norm.* Norm.
River Sample Cone. Coace Cone. Conc. Cone. Cone. Conc. Cone. Conc. Conc.
Mile Number (pg/kg) (pglg lipid) (pg/kg) (ug/g lipid) ' (pglkg) (g/g lipid) (pg/kg) (pglg lipid) (pglkg) (Ag/g lipid)

RM 14 I-LS 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U
RM14 I-C 9.6 U 9.6 U 9.6 U 9.6 U 9.6 U
RM 21 2-LS 10 U 10 U 10 U 10 U 10 U
RM 23 3-L5 10 U 10 U 10 U 10 U 10 U
RM 26 4-IS 9.7 U 9.7 U 9.7 U 9.7 U 9.7 U
RM 29 5-LS 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U
RM 36 6-LS 9.8 _ U 9.8 U 9.8 U 9.8 U 9.8 U
RM 59 7-IS 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U
RM 68 8-LS 7.8 U 7.8 U 7.8 U 7.8 U 7.8 U
RM1 81 9-LS 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U
Rd SS18 10-LS 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U
Rb 90 I1-LS 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U
RM 95 12-IS 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U
RbS 120 13-1-LS 9.6 U 9.6 U 9.6 U 9.6 U 9.6 U
RM 120 13-2-LS 8.5 U 8.5 U 8.5 U 8.5 U 8.5 U
RM 120 13-3-LS 9.8 U 9.8 U 9.8 U 9.8 U 9.8 U
RM 124 14-LS 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U
RM141 15-C 10 U 10 U 10 U 10 U 10 U

Widlife Reference Level' na ,m na aa _a

Note: All concentrations are reported on a wet weight basis,

C Caep sample
LS = Largeseale sucker sample
IM 4 River mile

U = Compound was not detected. Value given is the lower quantification limit.
E = Estimated value based on QA/QC evaluation.
I - Estimated value less than specified detection limit.
* = Lipid-normalized data only presented when a compound is detected.

= Wildlife reference level not available.
Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.
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TABLE F2-2. SEMIVOLATILfS IN FISH WHOLE-BODY COMPOSITES (page 8 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

.POLYNUCLEAR AROMATIC HYDROCARBONS (cont.)

.lRuoranthene Fluorene Indeno(1,2,3-cd)pyrene Naphthalene Phenanthrene
Norn.* Norm.* Nonn.* Norm.* Norrn.*

River Sample Conc. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Conc.
Mile Number (jag/kg) (jegg lipid) (ug/lkg) (tg/g lipid) (jug/kg) (jAg/glipid) (jg/kg) (pg/g lipid) (jg/kg) (gg/g lipid)

RM14 1-IS 9.9 U 9.9 U 9.9 U 11.0 0.2 9.9 U
RM 14 I-C 9.6 U 9.6 U 9.6 U 9.6 U 9.6 U
RM 21 2-LS 10 U 10 U 10 U 10.0 U 10 U
RM 23 3-LS 10 U 10 U 10 U 10.0 U 10 U
RM 26 4-LS 9.7 U 9.7 U 9.7 U 9.7 U 9.7 U
RM29 5-LS 9.8 .U 9.8 U .9.8 U. 9.8 U 9.8 U
RM 36 6-LS 9.8 U 9.8 U 9.8 U 8.3 0.1 J 9.8 U
RM 59. 7-LS 9.8 U. 9.8 U 9.8 U 9.8 U 9.8 U
RM 68 8-IS 7.8 U 7.8 U 7.8 U 7.8 U 7.8 U
RM 81 9-LS 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U
RM 88 10-LS 9.9 U 9.9 U 9.9 U 13.0 0.3 9.9 U
RM 90 I-LS 9-8 U 9.8 U 9.8 U 10.0 0.3 9.8 U
RM 95 12-LS 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U

RM 120 13-1-LS 9.6 U 9.6 U 9.6 U 9.6 U 9.6 U
RM 120 13-2-LS 8.5 U 8.5 U 8.5 U 8.5 U 8.5 U
RM 120 13-3-LS 9.8 U 9.8 U 9.8 U 6.6 0.2 J 9.8 U
RM 124 14-LS 9.9 U 9.9 U 9.9 U 9.9 U 9.9 U
RM 141 15-C 10 U 10 U 10 U 10.0 U 10 U

Nildlife Reference Level' g na, ** naa na

Note: All concentrations are reported on a wet weight basis.

C = Carp sample
LS = Largescale sucker sample
PM = River mile
U = Compound was not detected. Value given is the lower qsantification limit.
E = Estimated value based on QAJQC evaluation.
I = Estimated value less than specified detection limit.

= Lipid-normaltized data only presented when a compound is detected.
Wildlife reference level not available.

Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the-protection of fish-eating wildlife.



TABLE F2-2. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page 9 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

POLYNUCLEAR AROMATIC HYDROCARBONS (__nt.) NAPHTHALENES CHLORINATED BENZENES

Pyrene 2-Methyinaphthalene Dibenzofuran 2-Chloronaphthalene 1,3-Dichlorobenzene
Norm.* Norm.* Norm.* Norrn.* Norm.*

River Sample Conc. Conc. Conc. Conc. Conc. Conc. Conc. Conc. Conc. Conc.
Mile Number (ugikg) (gg lipid) (pgikg) (ugig lipid) (pg/kg) (pg4g lipid) (pglkg) (pg/g lipid) (Ag/kg) (Ag/g lipid)

RM 14 I-LS 9.9 U 10.0 0.2 9.9 U 99 U 99 U
RM 14 I-C 9.6 U 9.6 U 9.6 U 96 U 96 U
RM 21 2-LS 10 U 10.0 U 10 U 500 U 500 U
RM 23 3-LS 10 U 10.0 U to U 100 U 100 U
RM 26 4-LS 9.7 U 9.7 U 9.7 U 97 U 97 U
RM 29 5-LS 9.8 U 9.8 U 9.8 U 490 U 490 U
RM 36 6-LS 9.8 U 8.8 0.1 J 9.8 U 98 U 98 U
RM 59 7-IS 9.8 U 9.8 U 9.8 U 98 U 98 U
RM 68 8-LS 7.5 U 7.8 U 7.8 U 490 U 490 U
RM 81 9-IS 9.9 U 9.9 U 9.9 U 99 U 99 U
RM 88 10-iS 9.9 U 23.0 0.5 9.9 U 490 U 490 U
RM 90 Il-iS 9.8 U 22.0 0.6 9,8 U 98 U 98 U
RM 95 12-LS 9.9 U 9.9 U 9.9 U 99 U 99 U
RM 120 13-1-LS 9.6 U 9.6 U 9.6 U 96 U 96 U
RM 120 13-2-LS 8.5 U 8.5 U 8.5 U 480 U 480 U
RM 120 13-3-LS 9.8 U 10.0 0.3 9.8 U 98 U 98 U
RM 124 14-IS 9.9 U 9.9 U 9.9 U 500 U 500 U
RM 141 15-C 10 U 10.0 U 10 U 500 U S00 U

Wildlife Reference Level' na $ na *'_ na E*a*

Note: All concentrations are reported on a wet weight basis.

C = Carp sample
LS = Largescale sucker sample
RM - River mile
U - Compound was not detected. Value given is the lower quantification limit.
E = Estimated value based on QA/QC evaluation.
I Estimated value less than specified detection limit.
* = Lipid-normalized data only presented when a compound is detected.
** = Wildlife reference level not available.

Wildlife refereacce level from the New York State guidelines (Newell et al, 1987) for dte protection of fish-eating wildlife..
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TABLE F2-2. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page 10 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

CHLORINATED BENZENES (cent.) _

1,2-Dichlorobestzene 1,4-Dichlorobenzene 1,2.4-Trichloroberizene I'exachlorobcnzeue Hexachslorobutadiene

Norm.* Norm.* Norm.* Norm.* Norm.*

River Sample Con. -Con. Cone. Conc. Cone. Conc. Cone. Cone. Conic.

Mile Number (jsglkg) (jsgig lipid) (pglkg) (ugig lipid) (~gikg), (pgig lipid) (pgikg) (jsglg lipid) (pg/kg) (Agig lipid)

RM 14 I-LS 99 U 99 U 99 U 99 U 99 U

RM 14 I-C 96 U 96 U 96 U 96 U 96 U

RM21 2-LS 500 U 500 U 500 U 500 U 500 U

RM23 3-ES 100 U 100 U 100 U 100 U 100 U

RM 26 4-LS 97 U 97 U 97 U 97 U 97 U

RM 29 5-LS 490 *U 490 U 490 U 490 U 490 - U

RM 36 6-LS 98 U 98 U 98 U 98 U 98 U

RM 59 7-LS 98 U 98 U 98 U 98 U 98 U

RM1 68 8-LS 490 U 490 U 490 U 490 U 490: U

RM 81 9-ES 99 U 99 U 99 U 99 U 99 U
1RM 88 10-LS 490 U 490 U 490 U 490 U 490 U

RM 90 I-ES 98 U 98 U` 98 U 98 U 98 U

RM 95 12-LS 99 U 99 U 99 U 99 U 99 U

RM 120 13-1-ES 96 U 96 U 96 U 96 .U 96 - U
RM 120 13-2-ES 480 U 480 U 480 U 480 U 480 U

RM 120 13-3-LS 98 U 98 U 98 U 98 U 98 U

RM 124 14-LS Soo . U 500 U 500 U 500 U 500 U

RM 141 I5-C 500 U 500 U 500 U 500 U 500 U

iWildlife Reference Level' na * na 1300 na * na ** -

Note: All concentrations are reported on a wet weight basis.

C = Carp sample
LS = Largescale sucker sample
RM = River mile
U Compound was not detected. Value given is the lower quantification limit.
E Estimated value based on QA/QC evaluation.
I = Estimated value less than specified detection limit.
* = Lipid-normalized data only presented when a compound is detected.

= Wildlife reference level not available.

Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE F2-2. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page 11 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

CHLORINATED BENZENES (cont.) BENZIDINES PHITHALATE ESTERS

Hmxacdloroethane fHexachlorocyclopentadierne 3,3-Dichlorobenzidine Dimethylphltalate Diethylphthalate

Norm.* Norm.* Norm.* Norm.* Norm.*

River Sample Cone. Cone. Cone. Cone. Conc. Conc. Conc. Cone. Cone. Conc.
Mile Number (pglkg) (pgtg lipid) (mg/kg) (Ag/g lipid) (jg/kg) (jig glipid) (pglkg) (agig lipid) (jg/kg) (pg/g lipid)

RM 14 I-LS 99 U 490 Ui 490 U 99 U 99 U

RM 14 I-C 96 U 480 U 480 U 96 U 96 U
RM 21 2-LS 500 U 2500 U 2500 U 500 U 500 U

RM 23 3-LS I10 U 500 U 500 U 100 U 100 U

RM 26 4-LS 97 U 480 U 480 U 97 U 97 U
RM 29 5-LS 490 U 2400 U 2400 U 490 U 490 U

RM 36 6-LS 98 U 490 U 490 U 98 U 98 U
RM 59 7-LS 98 U 490 U 490 U 98 . U 98 U
RM 6i8 S-LS 490 U 2500 U 2500 U 490 U 490 U

RM 81 9-LS 99 U 490 U 490 U 99 U 99 U
RM 8S 10-LS 490 U 2500 U 2500 U 490 U 490 U

RM 90 II-LS 98 U 490 U 490 U 98 U 98 U

SM 95 12-1S 99 U 490 U 490 U 99 U 99 U
RM 120 13-1-LS 96 U 410 U 4K0 U 96 U 96 U

RM 120 13-2-LS 480 U 2400 U 2400 U 480 U 410 U

RM 120 13-3-IS 98 U 490 U 490 U 98 U 98 U

RM 124 14-LS 500 U 2500 U 2500 U 500 U 50 U

RM 141 15-C 500 U 2500 U 2500 U 500 U 500 U

Wildllife Reference Level' Ma * na ,a na, , , a

Note: All concentrations are reported on a wet weight basis.

C = Carp sample
LS = Largescale sucker sample
RM = River mile
U Compound was not detected. Valoe given is thse lower quantification limit.
E = Estimated value based on QA/QC evaluation.
I = Estimated value less than specified detection limit.

= Lipid-normalized data only presented when a compound is detected.
= Wildlife reference level not available.

Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.
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TABLE F2,2. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSITES (page 12 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PHTIALATE ESTERS (cont.) MISCELLANEOUS
Di-n-butyl phthalate Benzyl butyl phtialate bis(2-Ethylhexyl)phthalate Di-n-octyl phthalate Carbazole

Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone.
Mile Number (pg/kg) (pg/g lipid) (Ag/kg) (pg/g lipid) (pg/kg) (Cg/g lipid) (pg/kg) (uglg lipid) (pg/kg) (pg/g lipid)

RM 14 I-IS 99 U 99 U 99 U 99 U 99 U
RM 14 I-C 96 U 96 U 96 U 96 U 96 U
RM 21 2-LS S00 U 500 U 500 U 500 U 500 U
RM 23 3-LS 430 12.6 100 U 100 U 100 U 100 U
RM 26 4-LS 97 U 97 U 760 11.5 97 U 97 U
RM 29 5-LS 490 U 490 U 490 U 490 U 490 U
RM 36 6-LS 98 U 98 U 400 4.8 98 U 98 U
RM 59 7-LS 98 U 98 U 98 U 98 U 98 U
RM 68 8-LS 490 U 490 U 490 U 490 U 490 U
RM 81 9-LS 99 U 99 U 99 U 99 U 99 U
RM 88 10-ILS 490 U 490 U 490 U 490 U 490 U
RM 90 1 I-LS 98 U 98 U 98 U 98 U 98 -- U

8M 95 12-LS 99 U 99 U 99 U 99 U 99 U
RM 120 13-1-LS 96 U 96 U 96 U 96 U 96 - U
RM 120 13-2-LS 480 U 480 U 480 U 480 U 480 U
RM 120 13-3-IS 98 U 98 U 98 U 98 U 98 U
RM 124 14-IS 500 U 500 U 500 U 500 U 500 U
RM 141 .15-C 500 U 500 U 500 U 500 U 500 U

Wildlife Reference Level' na on na n* ,* n * n,* =

Note: All concentrations are reported on a wet weight basis.

C = Carp sample
LS = Largescale sucker sample
RM = River mile
U = Compound was not detected. Yalue given is the lower quantification limit.
E Estimated value based on QA/QC evaluation.
I - Estimated value less than specified detection limit.

= Lipid-normalized data only presented when a compound is detected.
** = Wildlife reference level not available.

Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE F2-2. SEMIVOLATILES IN FISH WHOLE-BODY COMPOSIT7ES (page 13 of 13)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1I93

MISCELLANEOUS (cant.) ________ ______ __ ________

Benzyl Alcohol Denzoic Acid Isopliorone 4-Chloroaniline
Norm.* Norm.* Norm.* Norm.*

River Sample cone. Conc. Cone. Conc. Cone. Cone. Cone. Conc.
mate Number (jig/kg) (Jiglg lipid) (jig/kg) (ftg/g lipid) (jig/kg) (ug/g lipid) (jig/kg) (Pjigg lipid)

RMI14 1-IS 99 U 990 U 99 U 300 U
RMI14 1-C 96 U 96 U 96 U 290 U
RM 21 2-IS 500 U 5000 U 500 U 1500 U
RM 23 3-LS 100 U 1000 U 100 U 299 U
RM 26 4-LS 97 U 970 U 97 U 290 *U
RM 29 S-LS 490 U 4900 U 490 U 1500 U
RM 36 6-IS 98 U 980 UL 91 U 290 U
RM 59 7-IS 98 U 980 U 98 U 290 U
RM 68 8-IS 490 UI 4900 U 490 U 1500 U

RNM81 9-IS 99 U 990 U 99 U 300 U
- E~~~~ ~~~~~~M 8 10-IS 490 U 4900 U 490 U 1500 U

RM 90 11-is 9(1 U 980 U 98 U 290 U
RM 95 12-IS 99 U 99 U 99 U 300 U
RM 120 3I-Sla 96 U 960 U 96 U 290 U_
RM 120 13-2-IS 410 U 4100 U 410 U 1400 U

M1O 13-3-I-S 98 U 980 U 98 U 290 U
M24 14-IS S00 U 5000 U 500 U 990 U
R lI 15-C S00 U 5000 U 500U 0 U

nllf eerne Level' cc a na **ca~i

Note: All concentrations are reported on a wet weight basis,

C =Carp sample
IS Largescae seeker sample
RM River mile
U _Compound was not detected. Valiue given ia the lower quantification limit.
E = Estimated value based on QA/QC evaluation.
I = Estimated value less than specified detection limit.

-Lipid-normalized data only presented when a compound is detected.
-Wildlife referenoe level not available.

IWildlife reference level front the New York State guidelines (Newell et al. 1987) for tse protection of fish-eating wildlife.
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TABLE F2-3. PESTICIDES AND PCBs IN FISH WHOLE-BODY COMPOSITES (page 1 of 7)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PESTICIDES ,

Alpha-BHC Beta-BHC Delta-BHC Lindane Heptachlor

Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Cone. ConC. Cone. Cone. Cone. Cone. Conc. Cone. Cone. Cone.
Mile Number (Fjg/kg) (jzgtg lipid) (pg/kg) (pglg lipid) (ptglkg) (jigig lipid) (pgtkg) (pg/g lipid) (pg/kg) (ggtg lipid)

RM 14 I-LS 2.5 U 2.5 U 8.0 U/B 2.5 U 2.5 U
RM 14 I-C 2.5 U 2.5 U 2.5 U/E 2.5 U 2.5 U
RM 21 2-LS 2.5 U 2.5 U 2.5 U/E 2.5 U 2.5 . U
RM 23 3-LS 2.5 U 2.5 U 5.0 U/E 2.5 U 2.5 U
RM 26 4-LS 2.5 U 2.5 U 2.5 U/E 2.5 U 2.5 U
RM 29 5-LS 2.5 U 2.5 U 3.0 U/E 2.5 U 2.5 - U
RM 36 6-LS 2.5 U 2.5 U 7.5 U/E 2.5 U 2.5 U
RM 59 I-LS 2.5 U/E 2.5 U 10 U 2.5 U/E 2.5 U
RM 68 8-LS -2.5 UWE 3.0 U 7.5 U/E 2.5 UIE 2.5 U
RM 81- 9-LS 2.5 U/E 2.5 U 2.5 U 2.5 U/E 2.5 U
RM 88 10-LS 2.5 UIE 2.5 U 8.0 U 2.5 U/E 2.5 U
RM 90 II-LS 2.5 U/E 2.5 U 7.0 U 2.5 UWE 2.5 U
RM 95 12-LS 2.5 U/E 2.5 U 2.5 U 2.5 U/t 2.5 U
RM 120 13-1-LS 2.5 U/E 2.5 U 2.5 U 2.5 U/E 2.5 U
RM 120 13-2-LS 2.5 U/E 2.5 U 10 U/E 2.5 U/B 25 U
RM 120 13-3-LS 2.5 U/E 2.5 U 7.5 U/E 2.5 U/E 2.5 U
RM 124 14-LS 2.5 UtE 2.5 U 2.5 U/E 2.5 U/B 2.5 U
RM 141 15-C 2.5 U/E 2.5 U 2.5 U/C 2.5 U/B 2.5 U

Wildlife Reference Values' 100 100 100 =00 nes*

Note: All concentrations are reported on a wet weight basis.

C = Carp sample
LS - Largescale sucker sample
RM = River mile

QUALIFIERS:
U = Compound was not detected. Value given is the lower quantification limit.
E = Estimated value.
C = Value is an estimate due to matrix interferences.
J = Estimated value less than specified detection limit.
* = Lipid-noosalized data only presented when a compound is detected.

= Wildlife reference value not available for this compound,
I Wildlife reference level from the New York State guidelines (Newell et al, 1987) for the protection of fsh-eating wildlife.



TABLE F2-3. PESICIDES AND PCBs IN FISH WHIOLEBODY COMPOSITES (page 2 of 7)
LOWERl COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

ESTICDES (cnt.) 

Aldrin Heptacilor Epoxide Endosulfan I Dieldrin p p -DDE
Norm.* Norm.* Norm.* Norm.* Norm.*

River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Con. Conc.
mile Number (pgikg) ((Ag/g lipid) (pg/kg) (pglg lipid) (pg/kg) (Agtg lipid) (pg/kg) (pg/g lipid) (pig/kg) (Cg/g lipid)

RM 14 I-LS 25 U 2.5 U 2.5 U 5 U 110 2.4
RM 14 I-C 2.5 U 2.5 U 2.5 U 5 U 63 1.1
RM 21 2-LS 2.5 U 2.5 U 2.5 U 5 U 100 2.2
RM 23 3-LS 2.5 U 2.5 U 2.5 U 5 U Ito 3.2
RM 26 4-LS 2.5 U 2.5 U 2.5 U 5 U 65 1.0
RM 29 5-LS 2.5 U 2.5 U 2.5 U 5 U 100 2.1
RM 36 6-LS 2.5 U 2.5 U 2.5 U S U 69 0.8
RM 59 7-LS 2.5 U 2.5 U 2.5 U 5 U 76 2.7
RM 6S 8-LS 2.5 U 2.5 U 2.5 U S U 92 5.1
RM 81 9-LS 2.5 U 2.5 U 2.5 U 5 U 37 6.2
RM8S l0-LS 38 U 22 *U 2.5 U 65 U 86 1.8
RM M90 Il-LS 2.5 U 6.1 U 2.5 U 5 U 160 4.2
RM 95 12-LS 2.5 U 2.5 U 2.5 U 5 U 93 2.4
RM 120 13-1-LS 2.5 U 2.5 U 2.5 U 5 U i80 12.9
RM 120 13-2-LS 2.5 U 2.5 U. 2.5 U 5 U 98 9.8
RM 120 13-3-LS 2.5 U 12 U 2.5 U 5 U 78 2.6
RM 124 14-LS 2.5 U 2.5 U 2.5 U 5 U 98 4.5
RM 141 I5-C 2.5 U 2.5 U 2.5 U 5 U 100 3.3

ildlife Reference Values' 120 120 200

Note: All concentrations are reported on a wet weight basis.

C = Carp sample
LS - Largescale sucker sample
RM = River mile

QUAUIFIERS:
U = Compound was not detected. Value given is the lower quantification limit.
E = Estimated value.
C = Value is an estimate due to matrix interferences.
I = Estimated value less than specified detection limit.
* = Lipidinormalized data only pnesented when a compound is detected.

- Wildlife reference value not available for this compound.
Wildlife reference level from the New York State guidelines (Newell et al. 19°' for the protection of fish-cating wildlfe.

_ _ _ _ _ _ _ _ _ _ _ _m 
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TABLE F2-3. PESTICIDES AND ?CBs IN FISH WHOLE-BODY COMPOSITES (page 3 of )
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PESnTICIES (cont.)
Endrin Eridosulfan 11 p p'-DDD Endosulfan Sulfate pp'-DDT

Norm.* Norm.* Norm.* Norm.* Norm.*
River Sample Cone. Cone. - Conc. Conc. ConC. Conc. Cone. Cone. Conc. Cone.
Mile Number (pg/kg) (pg/g lipid) (pgtkg) (pagtg lipid) (pug/kg) (pgig lipid) (pg/kg) (pg/g lipid) (pg/kg) (ug/g lipid)

RM 14 I-LS 5 U 5 U 31 0.7 5 U/E 12 03
RM 14 I-C 5 U 5 U 20 03 5 WE 3.7 0.1 J
RM 21 2-ES 5 U 5 U 18 0.4 5 U/E 16 0.3
RM 23 3-LS 5 U 5 U 23 0.7 5 U/E 13 0.4
RM 26 4-LS 5 U 5 U 16 0.2 5 U/E 8.0 Ql
RM 29 5-LS 5 U 5 U 28 0.6 5 U/E 11 0.2
RM 36 6-LS 5 U 5 U 19 0.2. 5 U/E 9.9 Ql
RM 59 7-LS 5 UIE 5 U 21 0.8 5 U 11 04 E
RM 68 8-LS 5 U S . U/E .19 1.1 5 UE 6.3 0A
RM 81 9-LS 5 WE 5 U 9.4 1.6 5 U 4 0.7 JE
RM 88 10-LS 5 U/E S U 31 06 5 U 56 1.2 CfE
RM90 Il-LS 5 WIE 5 U 47 1.2 5 U 13 0.3 E
RM 95, 12-LS 5 UE 5 U 29 0.8 5 U 8.6 0.2 E
RM i2O 13-1-LS. S L/ 5 U 31 2.2 5 U 27 1.9 E
RM 120 13-2-LS 5 U 5 U/E 21 2.1 5 U/E 7.5 0.8
RM 120 - 13-3-LS 5 U 5 U/E 27 0.9 5 U/E 9.6 03
RM 124 14-LS 5 U 5 UWE 27 1.2 5 U/H 10 051
RM 141 15-C 5 U 5 U/E 21 0.7 5 U/E 39 0-1 J

Wildlife Reference Values' 25 na* _ 200 In _* 200

Note: All concentrations are reported on a wet weight basis.

C = Carp sample
LS = Largescale sucker sample
RM - River mile

QUALIFIERS:
U - Compound was not detected. Value given is the lower quantification limit.
B = Estimated value.
C = Value is an estimate due to matrix interferences.
J Estimated value less than specified detection limit.
* Lipid-normalized data only presented when a compound is detected.
** = Wildlife reference value not available for this compound.

Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.



TABLE F2-3. PESTICI)ES AND PCls IN FISH WHOLE-BODY COMPOSITES (page 4 of 7)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PESTICEDES (cont.) _

Methoxychlor Endrin Ketone Endrin Aldehyde Gamna-Ctlordane Alpha-Chlordane
Noem.* Norm.* Norm.* Norm.* Norm.*

River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Conc. Cone. Cowc.
Mile Number (gg/kg) (Asg/g lipid) (,ugkg) (Ig/g lipid) (Gig/kg) (pg/g lipid) (gglkg) (pg/g lipid) (Pg/kg) (pg/g lipid)

RM 14 I-LS 25 U 50 U/E 6 U 5 U 2.5 U
RM 14 I-C 25 U 21 U/E 5 U 5 U 2.5 U
RM 21 2-LS 25 U 42 U/E 6 _ U 4 U 2.6 U
RM 23 3-LS 25 U 20 U/E 5 U 3.5 U 2.7 U
RM 26 4-LS 25 U S U/E 5 U 3.5 U 2.5 U
RM 29 5-LS 25 U 30 U/E 5 U 3.5 U 2.5 U
RM 36 6-LS 25 U 30 U/E 5 U 3.5 U 2.5 U
RM 59 7-LS 25 U 40 U 5 U 4.0 U 2.5 U
RM 68 8-LS 25 U 25 U/E 5 U 5.0 U 2.5 U
RM81 9-LS 25 U 10 U 5 U 2.5 U 2.5 U
RM 88 10-LS 25 U 200 U 5 U 44 U 6.0 U
RM 90 ll-LS 25 U 50 U S U 6.1 U 3.5 U
R M95 12-LS 25 U 5 U 5 U 4.5 U 2.6 U

RM 120 13-1-LS 25 U 5 U 5 U 5.5 U 3.6 U
RM 120 13-2-LS 25 U 30 U/E 5 U 3.1 U 2.5 U
RM 120 13-3-LS 25 U 35 UIE 5 U 10 U 3.0 U
RM 124 14-LS 25 U 25 U/E S U 4.0 U 2.5 U
RM 141 15-C 25 U 35 U/1 5 U 4.6 U 2.5 U

ildlife Reference Valses' na* na## na** =7 ra*

Note: All concentrations are reported on a wet weight basis.

C = Carp sample
IS = Largeseale sucker sample
RM = River mile

QUALIFIERS:
U - Compound was not detected. Value given is the lower quantification limit.
E = Estimated value,
C - Value is an estimate due to matrix interferences.
I = Estimated value less than specified detection limit.
* = Lipid-nornalizcd data only presented when a compound is detected.

- Wildlife reference value not available for this compound.
Wildlife reference level from ihe New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.

--- _ _ -6 - _ _m 



TABLE F2-3. PESTICIDES AND PCBs IN FISH WHOLE-BODY COMPOSITES (page S of 7)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PESTICIDES (coat.)
Toxaphene o,p'-DDE o,p'-DDD o,p'-DDT Dicofol

Norm.* Normn.* Norm,* Norm.* Norm.*
River Sample Cone. Cone. Cone. Cone. Cone. Cone. Cone. Cone. Conc. Cone.
Mile Number (pg/kg) (pg/g lipid) (aglkg) (pug/g lipid) (pg/kg) (pg/g lipid) (pg/kg) (pg/g lipid) (pglkg) (g4g/g lipid)

RM 14 I-LS 250 U 130 U 260 U 210 U 26 U
RM 14 I-C 250 U 5.2 U 5.2 U 5.2 U 26 U
RM 21 2-LS 250 U 5.2 U £.2 U 5.2 U 26 U
Rri 23 3-LS 250 U 5.2 U 5.2 U 5,2 U 26 U
RM 26 4-LS 250 U 5.2 U 5.2 U 5.2 U 26 U
RM129 5-LS 250 U 5.2 U 5.2 U 5.2 U 26 U
RM 36 6-LS 250 U 52 U 5.2 U 5.2 U 26 U
RM 59 7-LS 250 U 5.2 U 5.2 U 5.2 U 26 U
111 68 8-LS . 250 U 5£2 U 5.2 U 5£2 U 26 - U
RM 81 9-LS 250 U 5.2 U 5.2 U 5.2 U 26 U
RM 88 10-LS 250 U 130 U 260 U 210 U 26 U
RM 90 I I-LS 250 U 9.5 U 5.2 U 5.2 U 26 U
RM 95 12-LS 250 U 5.2 U 5.2 U 5.2 U 26 U

RM 120 13-1-LS 250 U 5.2 - U 5.2 U 5.2 U 26 - U
RM 120 13-2-LS 250 U 5.2 U 5.2 U 5.2 U 26 U
RM 120 13-3-LS 250 U 13 U £2 U 5.2 U 26 U
RM 124 14-LS 250 U 5.2 U 5.2 U 5.2 U 26 U
RM 141 15-C 250 U 5.2 U 2 U 5.2 U 26 U

Eildlife Reference Values' , na' 200 200 200 na**

Note: All concentrations are reported on a wet weight basis.

C = Carp sample
LS L Largescale sucker sample
RM - River mile

QUALIFWERS:
U = Compound was not detected. Value given is the lower quantification limit.
E = Estimated value.
C = Value is an estimate due to matrix interferences.
J = Estimated value less than specified detection limit.
* = Lipid-normalized data only presented when a compound is detected.

= Wildlife reference value not available for this compound.
Wildlife reference level from the New York State guidelines (Newell et al. 1987) for the prdtection of fish-eating wildlife.



TABLE M3. PESTICIDES AND PCBs IN FISII WHOLE-BODY COMPOSITES (page 6 of 7)
LOWER COLUMIBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

.PESTICIDES (cant.) PCBs

Mcthyl Parathion Aroclor 1242/1016 Aroclor 1248 Aroclor 1254 Aroclor 1260
Norm.* Norm.* Norm*. Norm." Norm.A

River Sample Cone. Cone. Cone. Cone. Cone. ConeC. Cone. Cone. Conc. Conc.
Mile Number (pg/kg) *tg/g lipid) (jg/kg) (pg/g lipid) (pglkg) (pg/g lipid) (pglkg) (pg/g lipid) (pglkg) (,g/g lipid)

RM 14 I-LS 26 U 52 U 52 U 98 2.1 54 1.2
RM 14 I-C 26 U 52 U 52 U 65 1.- 30 0f5 J
RM 21 2-LS 26 U 52 U 52 U 84 1.8 51 11 J
RM 23 3-LS 26 U 52 U 52 U 70 2.1 36 11 J
RM 26 4-LS 26 U 52 U 52 U 47 0.7 J 52 U
RM 29 5-LS 26 U 52 U 52 U 53 1.1 27 0.. 3
RM 36 6-LS 26 U 52 U 52 U 42 0.5 J 52 U
RM 59 7-LS 26 U 52 U 52 U 62 2.2 52 U
RM 68 8-LS 26 U 52 U 52 U 55 3.1 31 1.7 3
RM Sl 9-LS 26 U 52 U 52 U 33 5.5 J 52 U
RM 88 10-ILS 26 U 52 U 52 U 27_ 6 563 250 U
RM 90 I I-LS 26 U 52 U 52 U 86 2.3 41 1.1 J
RM 95 12-LS 26 U 52 U 52 U 52 1.4 29 U

RM 120 13-1-LS 26 U 52 U 52 U 68 4.9 56 4.0
RM 12O 13-2-LS 26 U 52 U 52 U 26 2.6 J 52 U
RM 120 13-3-LS 26 U 52 U 52 U 170 5.7 37 1.2 J
RM 124 14-LS 26 U 52 U 52 U 38 1.7 J 52 U
RM 141 15-C 26 *U 52 U 52 U 36 1.2 JP 52 U

ildlle Reference Values' Ina" nal na*- , na" Ia-

Note: All concentrations are reported on a wet weight basis.

C = Carp sample

LS = Largescale sucker sample
RM - River mile

QUALIFIERS:

U - Compound was not detected. Value given is the lower quantification limit.
E = Estisited value.

C - Value is an estimate due to matrix interferences.
I = Estimated value less than specified detection limit.
* = Lipid-nortalized data only presented when a compound is detected.
** = Wildlife reference value not available for thus compound.

Wildlife reference level from the New York State guidelines (Newell et al. 198"' the protection of fish-eting wildlife.

_ _ _ _ _. _ _ m m _ _ _ _ _m _
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TABLE E2-3. PESTICIDES AND PCBs IN FISH WHOLE-BODY COMPOSITES (page 7 of 7)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

PCMs (cont.) __ _ _ _ _

Aroctor 1221 Aroclor 1232 Total PCBs
Norm.* Norn.* Norm *

River Sample Conc. Conc. Conc. Conc. Conc. Conc.
Mile Number (Mg/kg) (pg/g lipid) (pg/kg) (ptg/g lipid) (pg/kg) (pg/g lipid)

RM 14 I-LS 52 U 54 1,2
RM 14 I-C 52 U 30 0.5 3 95 1.6
RM 21 2-L$ 52 U 51 1.1 J 7ji2 '54 . v
RM 23 3-LS 52 U 36 1.1 J 106 31
RM 26 4-LS 52 U 52 U 47 0.7 3
-RM 29 5-LS 52 U 27 0.6 J 80 1.7
-RM 36 6-LS 52 U 52 U 42 05 J
RM 59 7-LS 52 U 52 U 62 212
RM 68 8-LS 52 U 31 1.7 3 86 4.8
RM 81 9-LS 52 U 52 U 33 5.5 J
RM 88 1tl-LS 52 U 250 U

00. RM ~~~~1190 1Il-LS 52 U 41 LI1 .1.i W9 $ 
RM 95 12-LS 52 U 29 0.8 3 81 2.1
RM 120 13-1-LS 52 U S6 4.0-
RM 120 13-2-LS 52 U 52 U 26 2.6 J
RM 120 13-3-LS 52 U 37 1.2 J _
RM 124 14-LS 52 U 52 U 38 1.7 3
RM.141 I5-C 52 U 52 U 36 L2 J

Wildlife Reference Values' na** na** 110

Note: All concentrations are reported on a wet weight basis.

C Carp sample
LS - Largescale sucker sample
RM = River mile

QUALIFIERS:
U = Compound was not detected. Value given is the lower quantification limit.
E = Estimated value.
C - Value is an estimate due to matrix interferences.
J = Estimated value less than specified detection limit.
* = Lipid-normalized data only presented when a compound is detected.

= Wildlife reference value not available for this compound.
Wildlife reference level from the New York State guidelines (Newell e al. 1987) for the prolection of fish-eating wildlife.



TABLE £24. DIOXINS AND FUIRANS IN FISH WHOLE-BODY COMPOSITES (page I of 4)
LOWER COLUMBIA RIVER BACKWATERI RECONNAISSANCE SURVEY Io93

OXINSI
2378-TCDD 12378-PeCDD 123478-HxCDD 123678-HxCDD 123789-HxCDD 1234678-HpCDD

Lipid Lipid Lipid Lipid Lipid Lipid

Norm?.* Norm.* Norm.* Norm.* Norm.* Norm.*

River Sample Cone. Conc. Conc. Cone. Conc, Conc. Conc. Cone. Conc. Conc. Conc. Conc,
Mile Number (ngikg) (ng/g lipid) (ogikg) (ugig lipid) (nglkg) (ng/g lipid) (ng/kg) (ng/g lipid) (ng/kg) (ng/g lipid) (ng/kg) (ng/g lipid)

RM 14 1-IS 0.1 U/E 1.4 U/E 0.7 U/E 0.8 U/E 0.7 UtE 1.1 0.02
BM 14 I-C 1.1 UIE 1.1 U/E 1.6 U/E 1.6 U/E 1.7 U/E 3.8 0.16
RM 21 2-LS 0.6 UIE 0.5 U/E 0.5 U/B 0.6 UIB 0.5 U/E 0.4 0.01
RM23 3-LS 0.8 U/E 0.7 U/B 1.1 U/B 0.5 0.02 0.1 U/E 2.6 0.08
EM 26 4-LS 0.9 0.01 0.7 UWB 0.4 0.01 0,2 U/E 0.2 U/E 0.8 0.01
RM 29 5-LS 0.9 U/E 0.8 U/E 1.7 U/E 1.7 U/E 1.8 U/E 0.7 0.01
RM36 6-LS 1.4 U/E 1.1 U/E 0.6 U/E 0.6 U/E 0.6 U/E 1.1 0.01
RM 59 7-LS 1.8 U/E 1.0 U/B 0.8 U/E 0.8 U/E 0.8 U/E 2.1 0.08
RM 68 8-1LS 0.3 U/B 0.3 U/E 0.3 U/E 0.4 UWE 0.4 U/E 1.3 0.07
RM 81 9-LS 0.4 U/E 0.8 UIE 0.3 0.13 0.4 U/E 0.4 U/E 0.8 0.13
RM 8S 10-IS 0.7 VIE/ 1.1 U 1.1 U/E 1.2 U/E 1.2 UIB 1.2 0.03
RM 90 1l-LS 0.7 - U/B 0.7 U/E 0.4 U/E 0.6 0.02 0.4 U/B 1.2 0.03
RtM 95 12-LS 0.6 U/E 0.5 U/E 0.4 U/E 0.5 U/E 0.4 U/E 0.5 0.01
RM 120 13-1-LS 0.4 U/E 0.4 U/E 0.3 U/B 0.4 U/E 0.3 U/B 0.4 0.03
RM 120 13-2-LS 0.7 0.07 0.5 0.05 0.5 0.05 0.3 U/E 0.3 WE 0.9 0.09
BM 120 13-3-IS 0.4 U/E 0.5 U/B 0.5 UIE 0.6 UIE 0.5 U/E 0.8 0.03
RM 124 14-IS 0.4 UIE 0.3 U/B 0.2 U/B 0.2 U/E 0.2 U/E 0.4 0.02
RM 141 15-C 0.3 U/E 0.5 U/E 0.3 0.02 0.6 6.01 0,2 U/E 1.2 0.04

jildlife Reference Value
0 na H ia ' ina* "na H na in a

Note: All concentrations are reported on a wet weight basis.

C = Carp sample
LS Largescale sucker sample
RM = River mile
U = Compoutd was not detected. Value given is the lower quantification limit.
E Estimated value based on evalutation of QC data.
* Lipid-norosalized data oly presented when a compound is detected.

= Tissue reference value not available for tIis compound.
O Wildlife reference value from New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.

Toxicity Equivalency Concentrations calculated using Barnes et al (1989).
2 Toxicity Eqoivalency Concentration calculations asssuces that the concentrations for undetected compounds are equal to the full lower detection limit.

Toxicity Equivalency Concentration calculations assume that the concentratinsn for undetected compounds are equal to half the lower detection limit.

xEcity Equivalency Concentration calculations assume that the concentrations for und I compounds are equal to zero,

m _ m a a a - a a a a a a a a -
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TABLE F2-4. DIOXINS AND FURANS IN FISH WHOLE-BODY COMPOSITES (page 2 of 4)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

DIOXINS (emit.) FURANS
OCDD 2378-TCDF 12378-PeCDF 23478-PeCDF 123478-HxCDF 123678-HxCDF

Lipid Lipid Lipid Lipid Lipid Lipid
Norm.t Norm.* Norm. Norm.' Norm.* Norm.* *

River Sample Cone. Cone. Cone. Conc. Cone. Conc. Conc. Conc. Cone. Conc. Conc. Cone.
Mile Number (ng/ig) (ng/g lipid) (ng/kg) (ng/g lipid) (ng/kg) (ng/g lipid) (ng/kg) (ng/g lipid) (ng/kg) (ng/g lipid) (ng/kg) (ng/g lipid)

RM 14 I-LS 5.6 0.12 4.9 0.11 E 9.9 0.22 0.9 U/E 1.3 U/E 5.2 0.11
RM 14 I-C 7.5 0.13 3.6 0.06 2.3 0.04 0.3 U/E 0.6 U/E 0.5 U/E
RM 21 2-LS 3.3 0.07 5.0 0.11 5.6 0.12 0.7 U/E 0.3 U/E 0.3 U/E
RM 23 3-IS 36.9 1.09 3.2 0.09 E 2.7 0.08 0.6 U/E 0.6 U/E 0.6 U/E
RM 26 4-LS 5.6 0.08 2.6 0.04 1.8 0.03 0.3 U/E 0.4 U/fB 0.4 UIE
RM 29 5-LS 3.6 0.08 5.2 0.11 E 0.6 U/E 0.6 U/E 0.5 U/E 0.5 U/E
| M36 6-LS 4.9 0.06 S.9 0.07 E 1.4 0.02 1.3 U/E 0.8 U/E 0.8 U/E
RM 59 7-LS 9.9 0.35 5.4 0.19 E 2.0 0.07 0.1 U/E 0.7 U/E 0.7 U/E
RM 68 8-LS 8.9 0.49 2.6 0.14 1.5 0.08 0.2 U/E 0,2 UJE 0.2 UIE
RM 81 9-IS 3.9 0.65 1.6 0.27 0.4 U/E 1.0 0.17 0.3 UE 0.4 U/E

in RM 88 10-LS 5.4 0.11 2.1 U/E 1.2 0.03 0.5 U/E 1.0 U/E 0.9 U/E
RM 90 11-LS 2 26 0.07 6.5 0.17 3.9 0.10 1.1 U/E 0.8 U/B 0.9 UIE
RM 95 12-LS 2.2 0.06 3.8 0.10 1.7 0.04 0.3 U/e 0.3 U/E 0.3 U/B

RM 120 13-1-LS 1.5 0.11 4.8 0.34 0.3 0.02 0.5 U/E 0.3 U/E 0.3 U/E
RM 120 13-2-LS 4.3. 0.43 2.7 0.27 0.6 U/E 1.8 0.18 0.7 U/E 0.7 U/E
RM 120 13-3-LS 6.0 0.20 2.2 0.07 2.2 0.07 0.2 U/E 0.3 U/E 0.3 U/E
RM 124 14-LS 3.7 0.17 4.1 0.19 0.9 U/E 0.3 U/E 0.1 U/H 0.1 U/E
RM 141 15-C 3.9 0.13 3.9 0.13 3.9 0.13 0.2 0.01 0.3 WE 0.4 U/E

Wildiife Reference Value ua e** Ia na" -na" on na"
Note: All concentrations are reported on a wet weight basis.

C = Carp sample
LS = Largescale sucker sample
RM = River mile
U = Compound was not detected. Value given is the lower quantification limit.
E = Estimated value based on evalutation of QC data.

= Lipid-normalized data only presented when a compound is detected.
= Tissue reference value not available for this compound.

Wildlife reference value from New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.
Toxicity Equivalency Concentrations calculated using Barnes et al (1989).

' Toxicity Equivalency Concentration calculations assumes that the concentrations for undetected compounds are equal to the full lower detection limit.
Toxicity Equivalency Concentration calculations assume that the concentrations for undetected compounds are equal to half the lower detection limit.
Toxicity Equivalency Concentration calculations assume that the concentralions for undetected compounds are equal to zero.



TABLE F2-4. DIOXINS AND FUIIRANS IN FISH WHOLE-BODY COMPOSITES (page 3 of 4)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

FUJRANS (cot.)
123789-HxCDF 234675-HxCDF 1234678-HpCDF 1234789-HpCDF OCDF

Lipid Lipid Lipid Lipid Lipid
Monn. Norm.* Norm. Norm.* NormA.

River Sample Conc. Conc. Conc. Conc. Conc. Conc. Conc. Conc. Conc. Conc.
Mile Number (ng/kg) (ng/g lipid) (nglkg) (ng/g lipid) (ng/kg) (ngfg lipid) (ag/kg) (Egig lipid) (ng/kg) (ngig lipid)

RM 14 I-LS 2.4 0.05 5.2 0.11 5.5 0.12 0.5 U/E 2.7 0.06
RM 14 I-C 2.5 0.04 1.0 0.02 0.3 U/i 0.5 UIE 0.6 WE
RM 21 2-LS 4.5 0.10 1.2 0.03 0.3 U/E 0.6 UIE 0.2 U/E
RM 23 3-LS 0.8 Q.02 1.6 0.05 0,7 WE 0.4 U/E 2.4 8.07
1RM126 4-IS 1.1 0.02 0.4 U/B 0.7 U/H 1.2 WEB 0.3 W/E
RM 29 5-LS 3.4 0.07 0.S 0.02 0.4 E/B 0.2 U/B 0.2 U/E
RM 36 6-LS 1.3 0.02 0.3 0.00 0.5 U/E 0.2 U/E 0.2 UI
EM 59 7-LS 2.1 0.06 0,6 0.02 1.3 0.05 0.4 U/E 1.3 o,0s

RM 68 S-LS 1.6 0.09 0.4 0.02 0.8 U/E 1.2 U/E 0.9 0.05
RM 61 9-LS 0.9 0.15 0.3 0.05 0.7 U/E 0.2 U/E 0.4 U/E
Rbl 88 I 0-S 1.7 UE 1.1 UIB 1.3 UIE 2.5 U/E 0.8 U/E
RM 90 II-LS 4.0 0.11 1.0 0.03 0,4 0.01 0.4 UE 0.3 U/E
RM 95 12-IS 1.7 0.04 0.4 0.01 0.4 U/E 0.3 UIE 0.1 UIB
RM 120 13-1-IS 2.8 040 0.7 0.05 0.3 U/E 0.2 U/E 0.1 UB
RM 120 13-2-LS 1.3 0.13 0.5 0.05 4.0 0.40 o.4 UIB 2.0 0.20
RM 120 13-3-LS 1.6 0.05 0.5 0.02 0.6 U/E 0.3 UIE 0.4 UWE
RM 124 14-LS 1.4 0.06 0.4 UIE 0.2 U/E 0.2 UIE 0.3 0.01
RM 141 15-C 2.3 0.0B 0.7 0.02 0,2 U/E 0.2 U/B 0.2 UIE

Wildlife Reference Value' na ** na ;* na *Da na a -

Note: All concentrations are reported on a wet weight basis.

C = Carp sample
LS = Largescale sucker sample
RM = River mile
U = Compound was not dctected, Value given is the lower quantification limit,
E = Estimated value based on evalutation of QC data.
* = Lipid-normalized data only presented when a compound is detected.

= Tissue reference value not available for this compound.
Wildlife reference value from New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.
Toxicity Equivalency Concentratioun calculated using Barnes et al (1989).
Toxicity Equivalency Concentration calculations assumes that the concentrations for undetected compounds are equal to the full lower detection limit.

5 Toxicity Equivalency Concentration calculations assume that the concentrations for undetected compounds are equal to half the lower detection limit.
4 Toxicity Equivalency Concentration calculations assume that the concentrations for usdetected compounds are equal to zero.

m m m m a a a a - a a - a a a a a_ 
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TABLE F2-4. DIOXINS AND FURANS IN FISH WHOLE-BODY COMPOSITES (page 4 of 4)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

2,3,7,8-TCD)D Toxicity Equivalency Concentrations'
Lipid Lipid Lipid

TEC' Norm. TEC Norm. TEC
4

Norm.

River Sample (FULL) TEC' (HALF) TEO (ZERO) TEC4

Mile Number (pgtg) (ngtg lipid) (Pg/g) (nglg lipid) (pg/g) (nglg lipid)
RM 14 I-LS '>. 0.08 0.07 2.3 0.05
RM 14 I-C a 0.06 2.1 0.04 0.9 0.02
RM 21 2-LS 28 0.06 2.1 0.05 1.4 0.03
RM 23 3-IS 2.5 0.07 1.7 0.05 0.8 0.02
RM 26 4-LS 2.1 0.03 1.8 0.03 1.4 0.02
RM 29 5-LS 0.07 2.1 0.04 1.0 0.02

RM 36 6-LS ~~~0.05 2.3 0.03 0.8 0.01
RM 59 7-LS . Dt&.A|vr 013 2.3 0.08 1.0 0.04

RM 68 8-LS 1.3 0.07 0.9 0.05 0.6 0.03
'TI RM 81 9-LS 1.8 0.30 1.3 0.22 0.8 0.13

EM 88 lo-is 2.6 0.05 1.4 0.03 0.1 0.002
RM 90 I I-LS 0.09 2.4 0.06 - 1.4 0:04
RM 95 - 12-LS 1.9 0.05 1.3 0.03 0.7 0.02

RM 120 13-1-LS 4.9 0,14 1.4 0.10 0.9 0.06
RM 120 13-2-LS 2.6 0.26 2.5 0.25 2.4 0.24
RM 120 13-3-LS 1.5 0.05 1.0 0.03 0.6 0.02
RM 124 14-IS 1.4 0.06 1.0 0.05 0.6 0.03
RM 141 15-C 1.7 0.06 1.4 0.05 1.1 0.04

|lildlife Reference Value0
3.0 -3.0 3.0

Note: Al concentrations are reported on a wet weight basis.

C Carp sample
LS - Largescale sucker sample
UM = River mile
U = Compound was not detected. Value given is the lower quantification limit.
E - Estimated value based on evalutation of QC data.
'= Lipid-normalized data only presented when a compound is detected.

= Tissue reference value not available for this compound.
0 Wildlife reference value-from New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.

Toxicity Equivalency Concentrations calculated using Barnes et at (1989).
5 Toxicity Equivalency Concentration calculations assumes that the concentrations for undetected compounds are equal to the full lower detection limit.

Toxicity Equivalency Concentration calculations assume tsat the concentrations for undetected compounds are equal to half the lower detection limit.
4 Toxicity Equivalency Concentration cslculations assume that the coneentrations for undetected eompounds are equal to zero.
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TABLE F2-S. POLYBUTYL TINS IN FISH WHOLE-BODY COMPOSITES
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

POLYBUTYL TINS

n-Butyltin trichloride tdi-n-Butyltin dichloride tri-n-Butyltin chloride

River Sample Concentration Concentration Concentration
Mile Number (pg Sn/kg) (pg SnIkg) (_ g Sn/kg)

RM14 1-S 3.4 U 5.2 U 1.6 UJB
RM 14 1-C 3.4 U 1.3 3 28.8
RM 21 2-ES 0.3 U/ 1.6 j 38.4
RM 23 3-LS 3.4 U 5.2 U 1G.0

_ _ ~ __ __ _ .. . . _ ...
RM 26 4-LS 3.4 U _ 5.2 U 12.8
RM 29 5-LS 3.4 U 1_3_ _ 28.8

RM 36 6-LS 3.4 U _ 2.6 _ 54.3

RM 59 7-LS 3.4 U/E 1.6 N/E 6.4 JM
RM 68 8-LS 3.4 U 5.2 U 12.8
RM B1 9-LS 3.4 U 5,2 U 3.2 U/B
RM 88 10-LS 3.4 U 1.8 J 25.6
RM 9O I1-LS 3.4 U 5.2 U 12.8
RM 95 12-LS 3.4 U 5.2 U 16.0
RM 120 13-1-LS 3.4 U 5.2 U 6.4
EM 120 13-2-IS 3.4 U/E 5.2 U/ 6.4 U/E
RM 120 13-3-LS 3.4 U 5.2 U 12.8
R1 124 14-ES 3.4 U 5.2 U 3.2 U/B

RM 141 15-C 3.4 U 5.2 U 1.3 U/B
Wjldlife Reference V na* . a _a_

C = Carp sample,
LS Largescale sucker sample.
U = Compound was not detected. Value given is the lower quantification limit.
U/B = Undetected due to blank contamination.
J = Value detected below specified detection limit.
E = Estimated value based on evaluation of QC data.
RM = River mile.
* Reference value not available.

Wildlife reference value from New York State guidelines (Newell et al. 1987) for the protection of fish-eating wildlife.
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TABLE F2-6. RADIONUCLIDES IN E7SH WHOLE-BODY COMPOSITES (page 1 of 2)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

River Sample Plutonium 2391240 Plutonium 238 Americium 241 Cobalt 60 Cesium 137 Europium 152
Mile Number (pCi/g) error LLD (pCi/g) error LLD (pCilg) error LLD (pCilg) (pCig) error LLD (pCi/g)

RM 14 1-LS 0.001 ±0.001 0.000 0.011 ±0.w6 0.007 0.003 U ±0.012 0.020 0.02 U U 0.02 0.20 U
RM 14 --C 0.002 ±0oe oem 0.002 U ±0.004 0.009 -0.001 U ±0.007 0.014 0.02- U U 0.02 0.20 U
RM 21 2-IS 0.001 ±0.001 e 0.000 U ±0.004 0.008 0.003 U ±0.008 0.015 0.02 U U 0.02 0.20 U
RM 23 3-IS 0.001 ±0.001 O.Om 0.001 U ±0.003 0.007 -4.004 U ±0.011 0.024 0.02 U U 0.02 0.20 U
RM 26 4-LS 0.000 ±0.000 0D.0 0001 U *0.004 0.007 -0.003 U ±0.005 0.010 0.02 U U 0.02 0.20 U
RM 29 5-LS 0.001 ±0.002 c.m00 0.001 U ±0.004 0.008 -0.004 U ±0.007 0.014 0.02 U U 0.02 0.20 U
RM 36 6-LS O.001 ±0.002 0.000 -0.001 U ±0.005 0.010 0.002 U ±0.009 0.017 0.02 U U 0.02 0.20 U
RM 59 7-LS 0.003 ±0.003 0.000 0.003 U ±0.006 0.011 -0.002 U ±0.013 0.027 0.02 U U 0.02 0,20 U
RM 68 8-IS 0.001 ±0.001 e.m 0.001 U' ±0.004 0.007 0.001 U ±0.008 0.015 0.02 U U 0.02 0.20 U

-RM 81 9-LS 0.001 ±8i002 n.mDO 0.001 U ±0.004 0.008 0.003 U ±0.009 0,017 0.02 U 0.016 ±0.009 0.02 0.20 U
RM 88 10-LS 0.001 ±8.001 n.m -0.002 U ±O.006 0.011 0.002 U ±0.010 0,018 0.15 U U 0.12 0.20 U
RM 90 I-LS 0.002 ±0.002 O.mD 0.001 U ±0.005 0.010 0.004 U ±0.006 0.009 0.02 U U 0.02 0.20 U
RM 95 12-LS 0.001 ±0.001 e.mo 0.003 U ±0.004 0.007 0.007 U ±0.007 0.010 0.02 U U 0.02 0.20 U

EM 120 13-1-IS 0.003 ±0.003 o.m0 0.003 U ±0.0015 0.008 0.005 U ±0.006 0.010 0.02 U U 0.02 0.20 U
RM 120 13-2-LS 0.001 U ±0.002 0.003 0.002 U ±0.004 0.008 0.002 U ±0.005 0.009 0.02 U 0.020 ±0.009 0.02 0.20 U
RM 120 13-3-LS 0.001 ±0.001 n.moo O.C02 U ±0.004 0.007 0.004 U ±0.007 0.012 0.02 U U 0.02 0.20 U
RM 124 14-LS 0.000 U ±0.003 0.006 0.001 U ±0.003 D.006 0.000 U ±0.005 0.010 0.02 U U 0.02 0.201 U
RM 141 15-C 0.501 ±0O.03 8.000 0.001 U ±0.008 0.017 -0.002 U ±0.006 0.013 0.02 U U 0.02 0.20 U

ildlife Reference Value' na* nau ,a* Oa. 1

Note: All conaenrrations are reported on a wet weight basis.

C = Carp sample
IS = Largeseale sucker sample
RM = River mile
LLD = Lower limit of detection
U Compound was not detected. Value given is the lower quantification limit.
* = Reference value not available.

Wildlife reference value from the New York State guidelines (Newell el al. 1987) for lie protection of fish-eating wildlife.
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TABLE F2-6. RADIONUCLIDES IN FISH WHOLE-BODY COMPOSITES (page 2 of 2)
LOWER COLUMBIA RIVER BACKWATER RECONNAISSANCE SURVEY 1993

River Sample Europium 154 Europium 155
mile Number (pCilg) (pCifg)

RM 14 I-LS 0.20 U 0.05 U
RM 14 I-C 0.20 U 0.05 U
RM 21 2-LS 0.20 U 0.05 U
RM 23 3-LS 0.20 U 0.05 U
RM 26 4-LS 0.20 U 0.05 U
EM 29 5-LS 0.20 U 0.05 U
RM 36 6-IS 0.20 U 0.05 U
RM 59 7-IS 0.20 U 0.05 U
l RM 6 8-LS 0.20 U 0.05 U
RE Sl 9-LS 0.20 U 0.05 U
RM 8S 10-15 0.25 U 0.50 U
BM 9O l I-LS 0.20 U 0.05 U
RM 95 12-LS 0.20 U 0.05 U
E RM 120 13-1-IS 0.20 U 0.05 U
EM 120 13-2-IS 0.20 U 0.05 U
RM 120 13-3-LS 0.20 U 0.05 U
RM 124 14-IS 0.20 U 0.05 U
RM 141 15-C 0.20 U 0.05 U

Wildlife Reference Value' na* na

Note: All concentrations are reported on a wet weight basis.

C = Carp sample
LS = Largescale sucker sample
EM = River mile
LLD Lower limit of detection
U = Compound was not detected. Value given is the lower quantification limit.
* = Reference value not available.

Wildlife reference value from the New York State guidelines (Newell et al. 1987) for the protection of fisb-eating wildlife.
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APPENDIX G

1995 TISSUE BIOACCUMULATION DATA

G-1. CAB TSSE UOACCUMULATION DATA

G-2. CHINOOK TISSUE BIOACCUMULATION DATA

G-3. COHO TISSUE BIOACCUMULATION DATA

G4. LARGESCALE SUCKER TISSUE BIOACCUMULATION DATA

G-5. STEELHEAD TISSUE BIOACCUMULATION DATA

G-6. WHITE STUROEON TISSUE BIOACCUMULATION DATA



APPENDIX G1

CARP TISSUE BIOACCUMULATION DATA

Ga-I. METAL RESULTS FROM ONE COMPOSITE OF SEVEN CAB

GP-I. SEMIEOLATILE RESULTS FROM ONE COMPOSITE OF SEVEN CARP

G1-3. PESTXCIDEIPCB RESULTS FROM ONE COMPOSITE OF SEVEN CARP

G1-4. DIOXIN/FURAN RESULTS FROM ONE COMPOSITE OF SEVEN CARP
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TABLE Gl-l. METAL RESULTS FROM ONE COMPOSITE OF SEVEN CARP
COLUMBIA RIVER Bl-STATE PROGRAM

Chemical Silver (Ag) Arsenic (As)-ICPIMS Barium (Ba) Cadmium (Cd) Copper (Cu)
CAS 7440-224 7440-38-2 7440-39-3 744043-9 7440-50-8

Coc. Cone.- Con. Conc.' Conc. Coanc. Conc. Cone.* Cone. Cono.|

(ugIg Data (aglg Data (uglg Data (ug/g Data (ugig Data
Sample (ugig) lf1pid) qual. (ugig) lipid) qual. (ugig) lipid) qual. (ug/g) lipid) qual. (agig) lipid) qual.

CCMPI 8.002 U 0.221 S.06 0.102 Z.33 0.012 U ' 1.237 28.31

Chemical MercurY (HS) Nickel (Ni) Lead (Pb) Antimony (Sb) Selenium (Se) Arsenic Speciation
'AS # 7439-97 6 7440-02-0 7439-92-1 7440-36-0 778249-2 Inorganic Methylaled

Conc. Conc.' Cone. COca.* Ceac. Co,c,* Cowc. Conc.' tonc. Cone.' Conc. Conc.' Cone.

. (ugig Data fugfg Data (ugig Data (ugiS Data (ug/g Data (ugig Data (ugig Data
Sample (ug/gW p d) quaL. (agig) lipid) qual. (a(gig) lipid) qua]. (ug/g) lipid) qual. (ug/g) lipid) uaol. (uglg) lipid) qual. (ug/g) lipid) gual.

CCMPI 0.145 3.31 0.030 0.69 0.028 BU 0.005 U 0.528 12.08 3F 0.001 0.03 0,020 0.45

U = lipid-normalizd data presented ondy wdetn a iompound is deicd.
B = Background levels may impact this data point.
U = Compound was not detcsted at thc detection limit shown.

b, Estinataed value due lo precision of duplicate analyses not meeting OC criteria,



TABLE G1-2. SEMI-VOLATILE RESULTS FROM ONE COMPOSITE OF SEVEN CARP
COLUMBIA RIVER BI-STATE PROGRAM

Chemical Phenol 2-Chlorophenol 1,4-Dichlorobeiizene 4-Methylphenol
CAS g 10C-95-2 95-57-C 106C46-7 C10644-5

ConC. Cone. Con. Cone Cone. Con5. 5 -Con. Cone.
(mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data

Sample (ug/kg) lipid) qual. (aglkg) lipid) qual. (u glkg) lipid) qual. (ug/kg) lipid) qual.
CCMP1 18 BU 20 U 20 U 20 U

Chemical N-nitroso-di-n-propylamine Isophorone 1,2,4-Trichlorobenzene Acenaphthene 1
CAS 1621-44-5 78-59-1 120-82-1 83-32-9

Con(. Cong. *Con. Con( . D Cona . Con( . a Con. CO(g. 
(mgCkg Data C mgnkg Data (mglkg Data (mgCkg Data

Sample (ug/kg) lipid) qual. (uglkg) lipid) qual. (uglkg) lipid) qual. (ug/kg) lipid) qual.

CCMPI 20 U 20 U 20 U 20 U

hemical 4-Nitrophenol 2,4-Dinitrotoluene Pyrene Chrysene bis(2-Ethylhexyl)phthalate
CAS # 100-02-7 121-14-2 129-00-0 218-01-9 117-81-7

Conc. Conc. Conc. Conc. *Conc. Cone. Cone. Cone. Conc. Cone. 
(mg/kg Data (mg/kg Data (mglkg Data (mg/kg Data (mg/kg Data

Sample Jug/kg) lipid) qual. (uglkg) lipid) qual. (ug/kg) lipid) qual. (ag/kg) lipid) qual. (Mg/kg) lipid) quaL.

CCMPI 106 2.4 20 > U 20 U 20 U 23 BU

* = lipid-normalized data presented only when a compound is detected.
B = Background levels may impact this data point.
U - Compound was not detected at the detection limit shown.



TABLE 01 3. PESTCIUE/JPCB EESULTS FROM ONE COMPOSITE OF SEVEN CARP
COLUMBIA RIVER RI-STATE PROGRAM

ca Hlexacoklobotaioo llehaldcbaoot aiplta-BKC ganava-BHC - Ieptaclalv Aido. kt-BHIC ]Melkyl parathion

AS 87-68-3 118-74.1 31-4658-89-9 76-44-8 309.00-2 319-88-7 12880-8

(Stogkg Data (ong/kg Data (mg/k8 Data (mg/kg Data '(mg/kg Data (omglkg Data (mag/kg Data - (tog/kg Data
ape (ag/lag lipid) goal f.(agSg lip/i) qtal. (az/Jag) lipid) goal. (ug/kg) lipid) goal. (ag/kg) lipid) goal. (aug/g) lipid) goaL. (ag/kg) lipid) goal. j/agkg) lipid) qpta.

CMPI 0.02 0.8805 ag) 0.02 0.21 0805 0.23 0.01 8.01 U vol1 U 0.0l U 18.22 U

h-kal ddta-BIJC ~~Heplacidor Epoxide Eadttovlfa I gmaCkode pl-Codaepp'-ODE Dietl6 ErodcoJ
________ 3 _______6 ________104-57-3 95T & 5566-34-7 5103-71-9 _______72-55-9 60-57-I 72-20-8

cot. C e- Caomo Coan. COne. Conn.. Coon. Coon.- Cone. Cone.? Coae. Con.- Coon. Coo,. Coon. ..'Coo.~
(mg/kg Data (ma/kg Dama (mg/kg Data (tog/kg Data (togkg~ Data (toe/kg Data (mg/kg Data (mg/kg Data

otpo olkg) lipid) goal. (ag/la) lipid) qaal, (ag/k)' lipid) gpaol. tog/kg) lipid) goal. (ag/kg) ligpd) apal (ag/kg) lipid) goal, . ajkg) lipid) V.goal (ag/kg) lipid) gaal.
O CMPI ~~~ ~~.01 U 9.01 U 8.1U- 8.01 U 8.81 U 131.4 5.01 0.02 U 8.02 

p~p-DOD Emmlf ifpp-DOT Eadrin Akldcayde Macnx Eodaaolfo Et1ftfao M ctkoyoar Eodain Ketooc
7 2.54.8 33213-65-9 50-29-9 7421-93-4 2358-85.5 1031-07-8 .- 4-5 53494-70-5
Ceam. Cone.- Cono. C-.- 1 Ca.- CORO.- Cane. Coee.- Cane. Co-.. Coo. C-o- Coone. Coone. Coo. Con,-

ample fag/kg) lipid) gaol. (aa g/kg lipd) oal (ag/k) lpi) gal (ag/kg) lipid goal.tag/k) lpid goal. (a/k) giid) gotal.o/g lipid) gaa ag/kg liid) goal.[ -f (mg/kg Datal u/ (mg/kg Daal 81W ipd (mg/kg Data g (mg/kg Data. ugk ipd (mg/kg Data ) (mg/kg Data. (mg/kg ip Datal U g (mglg Duata
5.80 8.15 - .82 U 0.02 U 0.02 U 0.112 U 0.02 U 0.) .02 U

ltmnl Anoolda 1086 Araglor 1221 ~ Aeoelor 1232 Anonkor 1242 ~ AaonkMv 1248 Aoneior 1254 Avcotor 1260 TotuP&on
AS12674-I112 1110-428-2 Ill14-1 16-S 5560-821-9 1267-229-6 1189-269-1 I1l09-g682-8 ao8l-3582FhCao. CoocY- Cave. Coo,- Cone. CCoIOnc. CCo.., Coone. Coon. - Coo. Covo.- Co.o. CoooA Coon. Cvon.

(mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data
ape (ag/kg) lipid) gaol. (a-/kg) lipid) taL. '(ag/kg) lipid) goal, (gk) lipid) gaol. (gk lipid) goal (ag/k8) lipid) guaol. (ag/kg) lipid) gaol. (ag/kg) lipid) gaol.

CPt 1.ll U Ill1 1. I J~ U I U 30.3 lI1G 1.11 U IS8 5.16 5.56 U
* lipid-atnoohaoed data pro oted avl tka a compmmd it dwetena

U -Cnatpomol Wom not eteewot at Ik deedov )ioalwtotaa



TABLE GI-4. DIOXIN/FURAN RESULTS FROM ONE COMPOSITE OF SEVEN CARP
COLUMBIA RIVER Bl-STATE PROGRAM

Chemical 2,3,7,8-TCDD I1,2,3,7,8-PeCDD l,2,3,4,7,8-HxCDD i,2,3,6,7,8-HxCDD i1,2,3,7,8,9-HxCDD
CAS# 17 46 -01-6 40321-76-4 39227-28-6 57653-85-7 19408-74-3

Conc. Cone.* Cone. Conc.* Cone. Cone.* Conc. Conc.* Conc. Conc.*
(ug/kg Data (ug/kg Data (uglkg Data (ug/kg Data (uglkg Data

Sample (ng/kg) lipid) qual. Jng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual.
CIMP1 1.14 U 1.14 U 0.45 0.01 1.91 0.04 - 0.20

Cheia I23,467S-pD .OCDD 2,3,7,8-TCDF I ,2,3,7,8-PeCDF 2,3 ,4,7,8-PeCDF
CAS 1 35822-46-9 3268-87-9 51207-31-9 5717741-6 57117-314

Cone. Cone.* Cone. Conc.* Conc. Cone.* Cone. Cone.* Cone. Cone-*
(ug/kg Data (ug/kg Data (ug/kg Data (ug/kg Data (mgikg Data

Sample (angfkg) lipid) qual. (nglkg) lipid) qual. (nag/kg) lipid) qual. (nglkg) lipid) qual. (n g/kg) lipid) qual.
CCMPI 3.90 0.09 5.14 0.12 {4.36 0.10 4.62 0.11 0.71 u

CIhemical 1,273,4,7,I8-HiCDF 1,2,3,6,7,8-HxCDF 1,2,3,7,8,9-HxCDF 2,3,4,6,7,8-HxCDF 1,2,3,4,6,7,8-HpCDF
CAS , 70648-26-9 57117-44-9 72918-21-9 60851-34-5 67562-394

Cone. Cooe.* Colic. Conc.* Cone. Conc.* Cone. Cone.* Cone. Cone.*
(ug/kg Data (ug/kg Data (ag/kg Data (ugtkg Data (ug/kg Data

Sample (nglkg) lipid) qual. (nglkg) lipid) qual. (ng/kg) lipid) qual. (ag/kg) lipid) qual. (nag/kg) lipid) qual.
CCMPI 1.43 U 1.65 U 3.32 U 6.77 0.15 0.35 U

Chemical 1,2,3,4,7,8,9-HpCDF TOCDF TEC (FULL) TEC (HALF) TEC (ZERO)

Cone. Cone.* Cone. Cone.* Cone. Cone.* Cone. Cone.* Cone. Cone.*[ l (ugtkg Data (ug/kg Data (ug/kg Data | (g/kg Data (ug/kg Data
Sample |(ng/kg) lipid) qual. 1(ng/kg) 4ipid) qual. (nag/kg) lipid) qual. (ng/kg) lipid) qual. (a g/kg) lipid) qual.
|CCMPI 10.28 U |0.18 U 14.36 - 2.99 11.62 1
i lipid-normalized data presented only when a compound is detected.
U Compound was not detected at the detection limit shown.



APPENDIX G2

CHINOOK TISSUE BIOACCUMULATION DATA

G2-1. METAL RESULTS ROM THEE COMPSITES OF EIGHT CHINOOK SALMON

G2-2. SEMIVOLATILE RESULTS FROM THREE COMPOSITES OF EIGHT CHINOOK SALMON

G2-3. PESTICOEAPCB RESULTS FROM THREE COMPOSITES OF EIGHT CHINOOK SALMON

G24. DIOXIND/URAN RESULTS FROM THREE COMPOSITES OF EIGHT CHINOOK SALMON
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TABLE 02-1. METAL RESULTS FROM THREE COMPOSITES OF EIGHT CHINOOK SALMON

COLUMBIA RIVER Bl-STATE PROGRAM

Theeleal Silver (Ag) Arsnoin (As)-ICP/MS Barium (Ba) Cadmium (Cd) Copper (Cu)
________ # 7440-224 7440-38-2 7440-39-3 7440-43-9 7440-50-8

Coon. Conc. Cone. Cenc.- Conc. Con. Cone. Coon! Coon. Cooc.n

(ug/g Data (4ag/ Data (uglg Data (uglg Data (a g/g Data

Imple (ag/g) lipid) qual. (ag/g) lipid) qual, (ug/g) lipid) gutl. (ag/g) lipid) qual. (ugig) lipid) qual.

CMPI 0.002 0.07 1.235 35.20 0.050 U 0,005 U 1.011 28.81
CMP2 0.001 0.08 0,884 51.72 0.039 U 0.004 U 0.770 45.02

CM?3 0.001 0.18 0.760 10S.60 0.036 U 0.004 U 0.804 111.71

Ch emical Mercury (Hg) Nickel (Ni) Lead (Pb) Antimony (Sb) Selenium (SC) Arsenic Speciation
CAS 7 T439-97-6 744042-0 7439-92.1 7440-36-0 7782-49-2 Inorganic Methylaeed

Cone,. Conc.
0

Cone. Cone. Cone. ConD.
0

Coon. Cone.- Cone. Conc.- Cone, Coon.* Cone.

(a g/g Data (ag/g Data (ag/g Data (ugfg Data (ug/g Data (ug/g Data (ug/g Data
Sample L'g3_) lipid) qual. (ag/g3) lipid) qua3. (ug/g3 lipid) qual. (u~g/ lipid) quiaL (ag/g) lipid) qual. (ug/g) lipid) qual. (ug/g) lipid) qual.

KCMPI }.089 2.54 0.020 U37 0,004 BUY3 0.004 U 0.338 9.63 0.023 0.65 J6 0.038 1.09

KCMP2 .080 4.67 0.030 1.76 17 0.010 0.61 3i 0.003 U 0.263 15.36 0.001 UJ, 0.078 4.56
iCMP3 0.130 1.05 0.015 2.05 J, 0.009 1.25 J. 0.003 U 0.241 33.50 _ 0.015 2.11 1J 0.034 4.79

lipid-nermalized data preuented only when a compound is detecled.
B - Background levels may impact this data point.
U - Compound was not detected at the detection limit shown.

J,= Estimated value due L o maUix spike- ecoveries not moeting QC crileria.
J.= Estimnated value due to accuracy of reference tnaterial aaalysis not meeting QC critoria.
J.= Estimated value due to precision of duplicate analysis not meeting QC criteria.



TABLE G2-2. SEMI-VOLATILE RESULTS FROM THREE COMPOSITES OF EIGHT CHINOOK SALMON
COLUMBIA RIVER BI-STATE PROGRAM

Chemical Phenol 2-Chlorophenol 1 ,4-Dichlorobenzene 4-Methylphenol
CAS # 108-95-2 95-57-8 106-46-7 106-44-5

Cone. Cone. * Cone. Cone. * Cone, Cone. * Cone. Cone. *
(mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data

Sample _ ug/kg) lipid) qual. (og/kg) lipid) qua!. (ug/kg) lipid) qual. (ug/kg) lipid) qual.
Kcmpl 49 BU 20 U 20 U 20 U
Kcmp2 43 to1 10 U 10 U 10 U

cmp3 191 26.5 10 U 10 U 10 U

hemical N-nitroso-di-n-propylamine Isophorone 1,2,4-Trichlorobenzere Acenaphthene
CAS # 621-44-5 7g-59-1 120-82-1 83-32-9

Cone. Conc. Cone. Conc. * Conc. Cone. * Cone. Cone. *
(mg/kg Data (rog/kg Data (mg/kg Data (mg/kg Data

h ample (gikg) lipid) qual. (og/kg) lipid) qual. (fg/kg) lipid) qual. (ug/kg) lipid) qual.
Bempl 20 U 20 U 20 U 20 U

cmp2 10 U 10 U 10 U 10 U
Kcrnp3 10 U __10 U 10 U 10 U

Chemical 4-Nitrophenol 2,4-Dinitrotoluene Pyrene Chrysene bis(2-Ethylhexyl)phthalate
CAS # 100-02-7 121-14-2 129-00-0 218-01-9 117-S1-7

Cone. Cone. * Cone. Cone. * Cone. Cone. * Cone, Cone. * Cone. Conc. *
(mglkg Data (mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data

Sample (ug/kg) lipid) qual. (4g/kg) lipid) qual. (ug/kg) lipid) qual. (ug/kg) lipid) qual. fog/kg) lipid) qual.
Ecmpl 20 U 20 U 20 U 20 U 64 BU
Kcmp2 10 U 10 U 10 U 10 U 79 BU
Ekcmp3 -10 U 10 U 10 U 10 U 38 RU
* = lipid-normalrzed data presented only when a compound is detected.
B = Background levels rnay impact thiis data point.
U = Compound was not detected at the detection limit shown.



TABLEG02-3. PESTICIDE/PCB RESULTS FROM THRFEECOMPOSITES OPEIGHT CHINOOK SALMON
COLUMBIA RIVER El-STATE PROGRAM

Chotaicit Ho-Aaolaalaldieo Hoaakloomza alpha-BlOC gaot-EII3C Heptoolda Alde/a bmt-BHC Methyl parathlon
CAS 87-68-3 118-74-I 319-84- 38-89-9 76-44-8 309-89-2 319-65-7 298-9-0

(zag/kg Data (ug/kg Date (mg/kg DAb (mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data (otgkg Data

maple (ag/kg) lip/i) qual. (ag/hg) lipid) qoal. (ag/kg) lipid) gatw. ~(og/kg1 lipid) gao. (ag/kg) lipid) goat. (ag/kg) NMlpi) quit. (ag/k) lipid) goal. fog/kg) lipid) gaai.
KCMPI jo. 0 2 U o.02 U 0.14 U O.04 U a.04 U 0.014 U 3.04 U 0.69 U
KCMP2 0.2 U 0102 U 0.04 U 0.04 1/ 0.04 0.0.04 U 0.94 U 0119 U
FCPAP3 ]0.02 U /1.02 U 0.04 U 0.04 U .0104 U 0114 U 0.04 U 0.89 U

cetotoal de/Ia-BHC Ht=oWtrat po~aeido Eatdotalfa I gmataa-Chloodaao [alphtaChlordanc p~p-DDE Dioldik. Wain/¶
CARKf 319 06 1024-57-3 959-90.0 5566-34-7 5013-71-9 - 72-55-9 80-57-I 72-20-8

tog/kg Data (mg/k Data 1mg/lo Data fa(ogkg Data (mg/kg Data (gtagk Data - (tog/k8 Dab (mg/lo Data
tonopio ag/kg) pt gal (gk) lipid) goal. (ag/kg) lipid) gaal. (ag/kg) lipid) gait. (ag/hg) lipid) qual. (ag/kg9) lipid) gu/ ii) qaol. log/k) lipid) qjaa. (ag/kg) lipid) qta.

KCMPI joci4 U 0~ .04 U g.04 U 0.04 -. U 11.33 0.32 0.09 U 019U
XCMP2 I.04 U 0114 U 0.04 U 0.04 U 0.04 U 4.57 0.27 0.00 U 0.89 U

jood ~~ ~~~~U 0.64 U 9.04 U 0.04 U 0.04 U 8.67 1.34 0.09 U 0119 U

Chtonatal p,p'-DDD Eadsoldgat II p~p-DOT Eodoio Aldobydo ie ~Eodoa~o Sal/ito M/thoapylda Ensi Kegta onot
SO 12-54-0 53213-65-9 50-29-3 7421-93-4 2)80-05-5 1031-07-8 72-43-3 53494-70-5

_ _ m~~~~~~~(g/kg Dam (mg/kg Daba (mg/kg Data (mg/kg Data (tog/kg Dat (mg/kg. Data (mg/g Data(m/g Dt
Itt ag/ho) Ip d gaol~~q..I (ag/kg lipid) goal. ag/kg) lipid) qual. (agkg) lipid) qual. (uag/k) lipid) _aol. (ag/kg) lipid) qaal (ag/kg) lipid) goal (Ut/kg) lipid) qttl.

CEIPI 067 016 ~~~~~~~ ~~~0.09 U 3113 0119 0119 U 9110 U 3.09 U 0.44 U 0119 - U
KCMP2 1213 0812 0119 - U 0.80 0105 0.09 U 60'9 U 9.09 U 0.44 U 0119 U

CP3 ~ 3.33 84 0.469k U 9.53 0117 0.09 U 0.09 U 0.09 U 0.44 U 0.09 U

koatital ~ Aoalaor 1016 Aroaolae 1221 Atocorao 1232 1Aratld 1242 Aentida 12408 Aratltlt 124 lAroator 1260 faxaphoto

Coat. Coot' Coat. Coa,o Come. Cant.' tCoa. Cont.' Coat Onto.' Coot. Coat.' Coat. Coot.'- Coot. Coone'
I (mg/kg Data (mg/kg Data (mg/kg Dolt (tog/kg Data (mg/kg Data (mg/kg Data (mg/kg Data (tag/kg Dat

ampl I(ag/k) IP pa) oa (ag/kg) lipid) gai. (ag/kg) lipid) qumi.. (ag/g) lipid) goal. (ag/kg) lipid) goal. fag/kg lipid) gait (ag/kg) lipid) qual. (ag/kg) lipid) goal.
KChIP 1.76 U 11.78 U 1.78 -U 1.70 U 1.78 U 1.28 U 14.88 0.42 6.69 U
KCMOP2 ggS UI 0.09 U 0.09 U 0.09 U 0.09 U 9.89 U 2.77 0.16 4.44U
&ChIPS 309 U 01189 U .0.09 U 0119 . U 0119 U 9.80 U 12.25 1.70 4.44 U

-= lopid-atnaoatol data p-sateal only whoa a cotapotund it detectoed. 
U = Cotaponoa wasn ol democted aL d1W detetitot Ikili Shoawn.



TABLE G2-4. DIOXIN/FURAN RESULTS PROM THREE COMPOSITES OF EIGHT CHINOOK SALMON
COLUMBIA RIVER BI-STATE PROGRAM

Chemical 2,3,7,8-TCDD 1,2,3,7,8-PeCDD 1,2,3,4,7,8-HxCDD 1,2,3,6,7,8-HxCDD 1,2,3,7,8.9-HxCDD
CAS # 1746-01-6 * 40321-76-4 39227-28-6 57653-85-7 19408-74-3

h Conc. Cone.* Conc. Cone.* Conc. Cone.* Cone. Conc.* Conc. Cone.*
(ug/kg Data (ug/kg Data (uglkg Data (ug/kg Data (ug/kg Data

Sample (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual.
KCMP1 0.64 0.02 0.45 U 0.26 U 0.26 U 0.32 U
KCMP2 0.05 U 0.16 0.01 0.08 0.005 0.19 0.01 0.12 0.01

_CP3 10.08 U 0.20 U 0. U U 0.20 U 0.10 U

Chemical 1,2,3,4,6,7,8-HpCCDD OCDD 2,3,7,8-TCDF 1.2,3,7,8-PeCDF 2,3,4,7,8-PeCDF
CAS # 35822-46-9 3268-87-9 51207-31-9 57177-41-6 57117-314

Cone. Cone,* CODC. Cone.* Cone. Cone.* Cone. Conc.* Cone. Conc,* 
(ug/kg Data (uglkg Data (ug/kg Data (uglkg Data (ug/kg Data

Sample (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (nglkg) lipid) qual.
KCMP C 0.52 0.01 3.15 0.09 0.94 0.03 0.32 U 0.29 U
KCMP2 0.20 U 0.70 U 1.2 0.07 0.12 0.01 0.17 0.01
KCMP3 0.20 U 0.40 U 2.7 0.38 0.08 U 0.20 U

Chemical 1,2,3,4,7,8-HxCDF 1,2,3,6,7,8-lIxCDF 1,2,3,7,8,9-HxCDF 2,3,4,6,7,8-HxCDF 1,2,3,4,6,7,8-HpCDF
AS 70648-26-9 57117-4-9 72918-21-9 60851-34-5 67562-39-4

Cone. Cone.* Cone. Cone.
4

Cone. Cone,* Cone. Cone.* Cone. Conc.*
(ug/kg Data (ug/kg Data (ug/kg Data (uglkg Data (ug/kg Data

Sarnple (n g/kg) lipid) qual. (ng/kg) lipid) qual. (n glkg) lipid) qual. (nglkg) lipid) qual. (n g/kg) lipid) qual.
CMP1 0.12 U 0.10 U 0.28 BU 0.19 U 0.18 BU

ICMP2 0.08 0.005 0.07 0.004 0.09 0.01 0.15 BU 0.09 U
CMP3 0.09 U 0.06 U 0.10 U 0.08 U 0.10 U

Chemical 1,2,3,4,7,8,9-HpCDF OCDF EC (FULL) TEC (HALF) TEC (ZERO)
CAS # 55673-89-7 39001-02-0

Cone. Cone.* Conc. Conc.* Cone. Cone. *
Cone. Conc.* Cone. Conc.*

(ug/kg Data (ug/kg Data (uglkg Data (ug/kg Data (ug/kg Data
Sannple _ ng/kg) lipid) qual. (nglkg) lipid) qual. (ng/kg) lipid) qual. (angkg) lipid) qual. (ng/kg) lipid) qual.
KCMPI 0.25 U 0.23 U 1.29 1.03 0.77

KCM3?2 0.07 0.004 0.40 0.02 0.97 0.85 0.72
KCMP3 0.10 U 0.25 0.03 0.81 10.52 10.23

* lipid-normalized data presented only when a compound is detected.
B = Background levels may impact this data point.
U = Compound was iot detected at the detection limit shown.

_ _ _ _ _ _ _ _ _ __
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TABLE G3-1. METAL RESULTS FROM THREE COMPOSITES OF EIGHT COHO SALMON
COLUMBIA RIVER DI-STATE PROGRAM

Chemical Silvnr (AS) Arsenic (As)-ICP/MS Barium (Ba) Cadmium (Cd) Copper (Cu)
.Sh 7440-22-4 7440-38-2 7440-39-3 7440-43.9 7440-50-8

Cone. Con. C Coe. CoCnc. Conc. Conc.- Cone. Cou.= Cane. Cunc.*

.. (a gig Data (a gg Data (ug/g Data (agig Data (U gig Data
Sample (uagg) lipid) qual. (ag/g) lipid) qual. (ngig) lipid) qual. (ag/g) lipid) qual. (a gg) lipid) qual.

HCMPI 0.001 0.08 0.415 24.82 0.147 8.50 0.005 0.27 0.854 51.17
.CMP2 0.001 U 0.344 71.72 0.082 17.05 0.004 U 0.829 172.67

1ICMP3 0.001 U 0.361 42,46 0.097 11.43 0.004 U 0.750 88.26

Chitemical Mercury (Hg) Nickel (Ni) Lead (Pb) Antimony Sb) Seleanium (So) Arsenic Specialion
CAS #l 7439-97-6 7440-02-0 7439-92-1 7440-36-0 7782-49-2 Inorganic Meohylated

Co no.e Coxe. Conc. CoonU- Conc. Conce. Cone, Conet. Cone. Conc. Cone.

(adgg Data (agig Data (Mg/g Data (agtz Data (ug/g Data (&gl Data (ug/g Data
ample (ugig) lipid) qral. (aSig) lipid) qual. (ugdg) lipid) quaL. (ugig) lipid) qual. (agig) lipid) qust. (ug/g) lipid) qual. (rrgig) lipid) qual.
CMP1 0.045 .2.67 0.043 2.55 J, 0.003 BUis 0.003 U 0.155 9.29 0.001 II, 0.056 3.38
CMP2 0.048 10.04 0.025 5.13 J7 0.004 BUJ 0.003 U 0.188 39.17 0.007 1.38 J4 0.029 6.07
CMP3 0.039 4.58 0.028 3.31 J, 0.009 1.03 J. 0.003 U 0.162 19.11 0.001 UJ, 0.039 4.55

tipid.nannalizcd data presented only when a cornpound is detected.
B = Background levels may impact this data point.
U = Compound was not detected at the detection limit shown.
J,- Estimated value due to matrix spike recoveries not mteeting QC criteria.
J7= Estoutued value due to accuracy ofreference moateriat analysis not meeting QC criteria.
J,= Estlimated value due to precision of duplicate analyses not needing QC criteria.



TABLE G3-2. SEMI-VOLATILE RESULTS FROM THREE COMPOSITES OF EIGHT COHO SALMON
COLUMBIA RIVER BI-STATE PROGRAM

Chemical Phenol 2-Chlorophenol i ,4-Dichlorobenzene 4-Methylphenol
CAS # 108-95-2 95-57-8 106-46-7 106-44-5

Conc. Conc. * Cone. Conc. * Cone. Cone. * Cone. Conc. *
(mg/kg Data (mg/kg Data (mglkg Data (mg/kg Data

Sample (ug/kg) lipid) qual. (mg/kg) lipid) qual. (ug/kg) lipid) qual. (ug/kg) lipid) qual.
Hcmpl 52 BU 10 U 10 U 10 U

cmp2 40 BU 10 U 10 U 10 U
|Hcemp3 61 7.2 

1
, 10 Us5 10 US5 L 1 UJ5

Chemical N-nitroso-di-a-psopylamine Isophorone I,2,4-Trichlorobenzene Acenaphthene
CAS # 621-44-5 78-59-1 120-82-1 83-32-9

Colic. Conc. *C05c. Cone. *Conc. Cone. *Cone. Conc. 
(mg/kg Data (mg/kg Data (mng/kg Data (mg/kg Data

Sample (ugikg) lipid) qua, tug d)a l, t (ug/kg) lipid) qual. (uglkg) lipid) qual.
Hempl 10 U 10 U 10 U 10 U

cmp2 10 U 10 U 10 U 10 U
cmp3 10 UJ 1 10 UJ5 10 UJ5 10 Us

Chemical 4-Nitrophenol 2,4-Dinitrotoluene Pyrene Chrysene bis(2-Ethylhexyl)phthalate
CAS# 100-02-7 121-14-2 129-00-0 218-01-9 117-81-7

Cone. Conc. * Conc. Conc. * Conc. Cone. 8 Cone. Cone. * Cone. Conc. *
(mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data

Sample (ug/kg) lipid) qual. (ug/kg) lipid) qual. (u g/kg) lipid) qual. (ag/kg) lipid) qual. |(Mg/kg) lipid) qual.

Hempi 10 U 10 U 10 U 10 U 49 BU
Hcmp2 10 U 10 U 10 U 10 U 61 BU

Hcmp3 10 UjW 10 Us5 10 us 5 10 UJs I 93 BUJs

* = lipid-normalized data presented only when a compound is detected.
B = Background levels may impact this data point.
U - Compound was not detected at the detection limit shown.
J5 = Estimated value due to surrogate spike recoveries not meeting QC criteria.
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TABLE 63-3. PESTICIDE/PCB RESULTS FROM ThREE COMPOSITS OF EIGHT COED SALMON
COLUMBIA RIVER El-STATE PROGRAM

'hmeinal nlaaacl~~loeokororliine jllenoekl camkazna, alpko-HC ganna-BEC Hepraolor Aldria btra-BilC Melkol parorkican

&7-6S-3 119-74-1 319-j 581890 J76-44. {3009-002 319-83-7 290.09-0
(tugfkg Data (mg/kg Data (mg/kg Data mg/ B('g/g Data (mg/kg Data (101 a ms/ks DoaM (mg/kg Doraampl cokg) lpd goal. (ag/kg) lipid) quaoi. (ag/kg) lipid) qual. (ag/kg) li qaol- (gkg) lipid) qual. '(ag/k) lipid) goal. (ag/kg) lipid) pta]. (ag/kg) lipid) goal.

MP2 0.02 U 0.02 U 0.04 U 0.04 U 0.4 U 0.04 U 0.4 U 0.09 U

CMP3 02 U 0.02 U 0.04 U 5.04 U 1004 U 10.04 U 004 U 5.99 U

5AS 310986.0 1024.57-3 059-098- 5566-54-7 5103-71-9 72-S5-9 60-57-1 72-20-8

(mg/kg Data I (mg/kg flea (mug/kg Data mg/kg Data (mg/kg Data (mg/kg Daa(rgk Data (mg/kg Data
aope (ag/kg) lpid) goal. (ragkg) lipid) goal. (ag/kg) lipid) goa. (ag/kg) lpa]) gaol (ag/kg) lipid) goal. (ag/kg) lipid) goal. (ag/kg) lipid) uaoL- kg/kg) lipid) gaol.

HCPIl 0.04 U 6.04 U 0.04 - U 0.04 U 0904 U 4.51 0.27 0.09 U 0.09 
HCOMP 0.14 U 0.04 U 0.04 U 0.04 U 0904 U 2.26 0.47 0.09 U 0,72 0.15FCOOP3 0.4 U 0.04 U D.04 I) 9.04 U 0904 U 2 93 .27 0.09 U 3.09 U

kenel p.p'-DDD Eoaolfmolo II p.p-DO]T Eidodin Aldekyde Pdleex Eaidauifan 5u40km Melkaayndoe, Eslea, Kome

ASS-54-k 33213-65-9 50-20-3 7421-93-4 23wv-95- 11931-07-8 72-43.5 15349440.5

__________ [ (m~~~ftg/k Data (sag/kg Data (mg/kg Data (mg/kg flora (mg/kg Dora (mg/ikg Data j(mg/kg floata (mg/kg Data

oapl (g/kg) lipid) goa. (ag/kg) lipid) goal. (ag/kg lipid) qro. (gk) ii) ga. (ag/kg) lipid) gaol. (ag/kg) lipid) gal. u/g/kg) lipid) Mgol (ag/kg) lipid) goal.
COP 1.40 0.00 9.09 U 0.40 0.94 cOO9 U 0.09 U /2.09 U D44 U 9.09COOS 09 U 0.09 U .1.07 6.22 0.090 U 0.09 U 0.09 U 044 U 0.09UCP3P 11.53 0.10 9.09 U 1,07 9.13 -0.09 U 30.09 U 0O.09 U 044 U 0,09 

ham/na]j A-onlor 1016 Aronalor 1221 Aaenkalor 1232 IAroclaeo 1242 Arocklar MS4 kooanldo 1254 Aaonrlo 1260 Toaopkena
AS 12674-11-2 111"-29-2 1116-116-S ~ ~5346-921-9 1265-229-6 1109-769-I 1109-602-5 9001-3S-2 

Co. Coon. Cmon. Cona. Cnon. Cane.- TeCe. C,=.. Cane. Coon.' Ca-. Cnoe.' Coon, Cen,.' Coon. cone.'
(mug/k D.am (mg/kg Data (mg/kg Doam (mg/kg floa (mg/kg flora (org/kg Dora (mg/kg Data (mg/kg Doat

apa (ag/kg) lipid) spial. (agkg lipid) goal. (ag/kg) Li~pi~d) goal. (ag/kg) I/p/a) gaid. (ag/kg) lipid) guao. (ag/kg) lipid) gaol. (ag/kg) lipid) gaol. ~(,ug/k) lipid) goal.
CMi' 1.79 U 1.78 U 1.70 U 1.70 U 1.iO U 1,78 U 4.60 0.24 9.99 U

C PS 0,09 U 0.09 U 0,99 U 0.99 U 0.00 U 3.00 U 2.09 0.44 4.44 U
COOP3 0.09U .9 U 0.00 U .0.99 U 0O.99 U 0.59 U 2.99 0.32 4.44 U

-lp4 normalized daropremonodoolyp acknaompond isderanrd.
U - Comrpound was not dolnrd ataior detlneln Limit3odnloa



TABLE G3-4. DIOXIN/FURAN RESULTS FROM THREE COMPOSITES OF EIGHT COHO SALMON
COLUMBIA RIVER BI-STATE PROGRAM

Chemical 2,3,7,S-TCDD 1,2,3,7,8-PeCDD 1,2,3,47,8-HxCDD l,2,3,6,7,8-HxCDD I,2,3,7,8,9-HxCDD
CAS # 1746-01-6 40321-76-4 39227-28-6 57653-85-7 19408-74-3

Cone. Cone.* Conc. Cone.* Cone. Cone.* Conc. Cone.* Cone. Conc.*

(ug/kg Data (uglkg Data (uglkg Data (uglkg Data (ug/kg Data
Sample (ag/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. '(ng/kg) lipid) qual. (ng/kg) lipid) qual.

HCMPI 0.89 0.05 1.31 U 0.08 U 1.51 0.03 0.10 U
HCMP2 0.03 0.01 0.05 U 0.04 U 0.09 0.02 0.04 0.01
IpCMP3 _0.05 0.01 0.04 U _ 0.05 U 0.06 U 0.05 U

emical 1 ,2,3,4,6,7,8-HpCDD OCDD 2,3,7,8-TCDF 1,2,3,7,8-PeCDF 2,3,4,7,8-PeCDF
|CAS #f _35822-46-9 3268-87-9 51207-31-9 57177-41-6 57117-31-4

Cone. Cone.* Cone. Conc.* Conc. Conc.* Cone. Cone.* Cone. Conc.*
(ug/kg Data (ug/kg Data (uglkg Data (ug/kg Data (ug/kg Data

ample (nglkg) lipid) qual. (nglkg) lipid) qual. (ng/kg) lipid) qual. (ag/kg) lipid) qual. (ng/kg) lipid) qual.

MP1 0.47 0.03 0.88 U 0.94 0.06 1.10 '0,07 0.09 U
bICMP2 0.16 BU 0.50 U 0.50 0.10 0.07 0.01 0.07 0.01
IHCMP3 0.08 - BU 0.17 BU 0.59 0.07 0.10 U 0.11 0.01

Chemical 1,2,3,4,7,8-HxCDF I,2,3,6,7,8-HxCDF 1,2,3,7,8,9-HxCDF 2,3,4,6,7,8-HxCDF 1,2,3,4,6,7,8-HpCDF
CAS if 70648-26-9 571_17-44-9 72918-21-9 60851-34-5 67562-39-4

Conc. Conc.* Cone. Cone.* Cone. Cone.* Conc. Couc.* Conie. Cone.* 
(ug/kg Data (ag/kg Data (ug/ikg Data (ug/kg Data (ag/kg Data

|Sample (ng/kg) lipid) qua ( ang/kg) lipid) qual. (nag/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual.
HCMPI 0.10 U 0.63 0.04 0.15 U 0.06 U 0.38 0.02
|HCM2 0.03 U 0.02 U 0.03 U 0.08 0.02 0.03 U
ICMP3 0.10 0.01 0.04 0.005 0.04 U 0.09 0.01 0.07 U

emical 1,2,3,4,7,8,9-HpCDF OCDF |TEC (FULL) TEC (HAL TEC (ZERO)
llCAS # lS55673-89-7 139001-02-011

Conc. Conc.* Cone. Cone.* Cone. Cone.* Cone. Cone.* Cone, Cone.*
(ug/kg Data (ug/kg Data ( ag/kg Data (ug/kg Data (ug/kg Data

Isample (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qua!. (ng/kg) lipid) qual.

|lHCMPI |0.10 U 01.56 0.03 1.91 1.54 1.16
HCMP2 0.03 U 10.7 U 0.66 0.49 0.33
HCMP3 .0.06 U 10.10 U .0.47 .0.37 10.27

* = lipid-normalized data presented only when a compound is detected.
B - Backgound levels riay impact this data point.
U = Compound was not detected at the detection limit shown,

_ _ _ _ _ _ _ _ _ _ _ _ _m 
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TABLE 04-1. METAL RESULTS FROM NINE COMPOSITES OF EIGHT LARGESCALE SUCKER
COLUMBIA RIVER Bl-STATE PROGRAM

Chemleal Silver (Ag) Arsenic (As)lCP/MS Barium (Ba) Cadmium (Cd) Copper (Cu)
CAS 4 7440-224 7440-38-2 7440-39-3 7440-43-9 7440-50-8

Cone. Cone.
0

Cone. Cone. Cstc. Cone.a Cont. Coen. . .. Coa.c Conc.
0

(Uglg Data (uPSg Data (uglg Data (ug/g Data (ugig Data
;ample (uag/) lipid) qual. (aug) lipid) qual. (ug/g) lipid) qual. (ug/g) lipid) qual. (ut/g) lipid) qual.
LSCMPI-I 0.001 U 0.151 12.95 0.098 8.35 0:009 U 0.745 63.65
LSCMPl-2 0.001 U 0.133 16.78 0.087 10.96 0.008 U 0.577 73.09
LSCMPI-3 0.001 U 0.143 13.24 0.064 5.93 0.008 U 0.772 71.45
LSCMP2-1 0.001 Wa 0.113 7.77 0.095 6.54 0.003 U 0.398 27.47
LSCMP2-2 0.001 UJO 0.181 8.77 0.185 8.97 0.004 0.20 0.458 22.25
LSCMP2-3 0.001 U)6 0.170 7.51 0.133 5.88 0.004 U 0.483 21.38
LSCMP3-1 0.0WI UJ, 0.098 6.93 0.156 11.04. 0.004 U 0.451 31,98
LSCMP3-2 0.001 U)6 0.178 6.17 0.080 2.76 0.003 U 0.433 15.02
LSCMP3-3 0.001 UW6 0.168 9.93 0.099 5.86 0.004 U 0.453 26.79

sheminal Mercuty (Hg) Nickel (Ni) Lead (Pb) Antimony (Sb) Selenium (SC) Arsenie Speciation
CAS 7439-97-6 7440-02-0 7439-92-1 7440-36-0 , 778249-2 Inorganic Methylated

Corte. Con.- Cone. Cone.- Cone. Cone.
0

Cone. Cone.- Cone. Conec. Cone. Cone.- Cone.

(uag/ Data (ug/g Data (ug/g Data (ug/g Data (ag/g Data (agpg Data (ug/g - Data
Sample (ug/g) lipid) qual. (14gl) lipid) qual. (ugtg) lipid) qual. (ugtg) lipid) qual. (ugtg) lipid) qual. (agtg) lipid) qual. (fgg) lipid) qual.
LSCMPI-I 0.120 10.30 0.060 5.13 0.038 BU 0,004 U 0.257 21.99 ', 0.017 1.45 0.007 0.59
LSCMPI-2 0.125 15.85 0.047 5.97 0.026 BU 0.004 U 0.263 33.27 is 0.024 3.02 0,004 0.53
LSCMPI-3 0.140 12.92 0.040 3.74 0.035 BU 0.004 U 0.265 24.50 J, 0.038 3.55 0.007 0.69
LSCMP2.1 0.154 10.63 0.010 0.67 0.008 0.54 0.0004 0.03 0.121 8.32 0.012 0.81 0,004 0.26
LSCMP2-2 0.141 6.85 0.029 1.41 0.020 0.97 0.001 0.06 0.126 6.11 0.008 0.40 0.007 0,34
LSCMP2-3 0.193 8.53 0.025 1.10 0.017 0.77 0.001 0.03 0.099 4.39 0.004 0.16 0.011 0.48
LSCMP3-1 0.189 13.41 0.018 1.26 3.008 0.59 0.0004 0.03 0.137 9.72 0,006 0.39 0.01 U
LSCMP3-2 0.170 5.91 0.010 U 0.006 0.20 0.001 0.02 0.096 3.32 0.001 U 0.011 0.38
LSCMP3-3 0.145 8.57 0.010 U 0,007 0.40 0.001 0.04 0.155 9.17 0.003 0.15 0.007 0.43

lipid-nortmalized data presented only when a rompound is detected.
B Background levels may impact this data point.
U = Compouand was not detected at the detectioa limit shotvn.
J,= Estimated value due to matrix spike recoveries not meeting QC eriteria.
J,= Estimated value due to pr cision of duplicate analyes no0 meeting QC criteria.



TABLE G4-2. SEMI-VOLATILE RESULTS FROM NINE COMPOSITES OF EIGHT LARGESCALE SUCKER (Page 1 of 2)
COLUMBIA RIVER BI-STATE PROGRAM

Chemical Phenol 2-Chlorophenol I.4-Dichlorobenzene 4-Methytphenol
CAS # 108-95-2 95-57-8 106-46-7 10644-5

Conc. Conc. * Cone. Cone. * Conc. Cone. * Cone. Conc. *

(mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data
Sample (ug/kg) lipid) qual. (ug/kg) lipid) quak. (uglkg) lipid) -qual. (Ug/kg) lipid) qual.

LSCMPI-1 24 DU 10 U 10 U 10 U
LSCMPI-2 24 BU 10 U 10 U 10 U
LSCMPl-3 18 BU 10 U 10 U 10 U
LSCMP2-1 10 U 10 U 10 U 10 U
LSCMP2-2 10 U 10. U 10 U 10 U
L5CMP2-3 23 1.0 10 U 10 U 11 0.5

[5CMP3-1 15 1.1 10 U 10 U 1 0.&
LSCMP3-2 21 0.7 J5 10 UJ5 10 UJs 10 0.3 J5
LCMP3-3 13 U 10 U 10 U 9 0.5 J 

Chemical N-nitroso-di-n-propylamine Isophorone 1,2,4-Trichlorobewzeise Acsiaphthene
CAS # 621-44-5 78-59-1 120-82-1 83-32-9

Cone. Cone. Conc. Cone. * Cone. Cone. * Cone. Cone. *
(mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data

Sample (u g/kg) lipid) qual. (ug/kg) lipid) qual. (ug/kg) lipid) qual. (ag/kg) lipid) qual.

LSCMPI-I 10 U 10 U 10 U 10 U
LSCMPI-2 10 U 10 U 10 U 10 U
LSCMPI-3 10 U 10 U 10 U 10 U
LSCMP2-1 10 U 10 U 10 U 10 U
LSCMP2-2 10 U 10 U 10 U 10 U
LSCMP2-3 10 U 10 U 10 U 10 U

LSCMP3-1 10 U 10 U 10 U 10 U
LSCMP3-2 10 UJ5 10 UJs 10 WJs 10 UJ5
LSCMP3-3 10 U 10 U 10 U 10 U

*- lipid-normalized data presented only when a compound is detected.
B = Background levels may impact this data point.
U = Compound was not detected at the detection limit shown.

Jj= Value is below nominal reporting limit.

J5= Estimated value due to surrogate spike recoveries not meeting QC criteria.
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TABLE G4-2. SEMI-VOLATILE RESULTS FROM NINE COMPOSITES OF EIGHT LARGESCALE SUCKER (Page 2 of 2)
COLUMBIA RIVER BI-STATE PROGRAM

Chemical 4-Nitrophenol 2,4-Dinitrotoluene Pyrene Chrysene bis(2-Etbylhexyl)phthalate
CAS # 100-02-7 121-14-2 129-00-0 218-01-9 1 17-81-7

Cone. Conc. * Conc. Cone. i Conc, Conc. * Cone. Conc. Conc. Cone.
(mg/kg Data (mg/kg Data (mglkg Data (mg/kg Data (mglkg Data

Sample (ug/kg) lipid) qual. (ug/kg) lipid) qual. (ug/kg) lipid) qual., (ug/kg) lipid) qual. (ug/kg) lipid) qual.
LSCMPI-1 99 8.5 10 U 10 U 10 U 223 BU
LSCMP1-2 48 6.1 10 U 10 U 10 U 29 BU
LSCMPl-3 89 8.2 10 U 10 U 10 U 23 - BU

LSCMP2-1 10 U 10 U 10 U 10 U 61 - U
LSCMP2-2 10 U 10 U 10 U 10 U 781 37.9
LSCMP2-3 to U 10 U 10 U 10 U 116 BU
fLSCMP3-1 ,io u 10 U 10 U 10 U 22 BU
LSCMP3 -2 10 US5 10 US 10 US5 10 UJ5 1101 38.2 J5

fLSCMP3-3 10 U 10 U 10 U 10 ,U 74 BU
* - lipid-normalized data presented only when a compoutid is detected.
B = Background levels may impact this data point.
U = Compound was not detected at the detection limit shown.
J5 Estimated value due to surrogate spike recoveries not meeting QC criteria.

A4



TABLE G4-3. PESrtCIDE/PCB RESULTS FROM NINE COMPOSITES OP EIGHT LARGESCALE SUCIKER (Pape I of2)
COLUMBIA RIVER B1-STATE PROGRAM

ucl al uimcol-bodieta Hexachlowboataa arpha-BliC gra -BHC Heptacldor Aldrin ceta-BHC M.thyl pVaon

CAS t 87-68.3 110-74-1 319-84-6 58-89.9 7644-8 309400-2 319-85-7 298-00-0
C... Crur C-tr. Co... Cone. Cvau. Conc no.m.C C . Cc. Coac. Con,. Cooc. Coc.. Cocc. C-o.,

(msfktg Data (tao/ho Data (mg/kg Dam (tookg tau (mg/kg Data (mg/kg Data (mg/kg Data (o
0

/kg Data

|sLpmle fug/WE lipid) qWa. (.sfkg) lipid) qtW- (ughg)E Iqpid) qeal. (uggkg) lipid) ckcal. hUglg) hlipd 4urd. (ug/kg) lipidj qmd- (.glkgD lip!4) qurJ. huglkg) lipid) qmr3 

FsCMP]-I D.OI U t.53 0.13 ].01 U D.01 U 0.01 U D.01 U 0.01 U 0.22 U
11CMP1I2 .01 U 0.20 0.03 0.01 U 0.01 U 0.01 U 0.01 U 0.01 U 0.22 U

5CMPI-3 D.01 U 0.30 0.03 0.01 U 0.01 U 0.01 U 0.0O U D0.01 U 0.22 U

CMP2.1 .01 U 0.32 0.02 0.02 U 0.02 U 0.02 U 0.82 U 0.02 U 0.44 U

CMP2-2 0.DI U dO. 0.03 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.44 U

5CMP2.3 0.01 U 0.24 0.01 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.44 U

CMP3- 0.01 U 0.25 0.02 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.44 U

CMuOP22 D.01 U 0.68 0.02 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 0.44 U

~3 CP3.3 GI U 0.32 0.02 0.02 U 0.02 U 0.02 U 0.02 U 10.0 U 0.44 U

taloAl iclr-dHC HIpHa:tlko Epoidz Enadoulgan I gaCihodane alphu-Cida=o p.p -DDE DiBeld Edri.
0S 31086-8 1024-57-3 i996-988 iSS6-34.7 5103-71.9 72-55-9 _0-57-1 72-20-8

Coao. C-- CmttC. C=, C0,3o. coCc. Coa. C-., Co-o C.... C.o- Coo.- Coc. Cec. cec. C-ao.

, (ot/kg Data (mg/ks Data . (mg/ho Dam (-g/kg Data (ao/ko Data (mgl/k Data (mgtkg Data (mgtkg Dtae

tSaplt (afig) lipid) auld. (usi) lipid) qua,. (u-gks) lipidj) mual. NgAkB) lipid) pilu. (ug/kg) lipid) qnrl. (a0/ks) lipid) qua
8
. (ug/lk) lipid) umar. (ug/kg) lipid) qarl.

j5CMPI.1 0.01 U 0.01 U D.01 U 3.01 U 0.08 U 36.23 3.10 0.02 U 0.02 U

p5CMP3-2 .01 U 0.01 U 0.01 U 0.01 U 0.01 U 31.03 4.03 0.02 U 8.02 U

LSCMPI.3 .01 U 0.01 U 0.01 U 0.01 U 0.01 U 30.22 2.80 0.02 U 0.02 U

CMP2-1 .02 U 0.02 U 0.02 U 0.02 U 0.02 U 7.50 0.52 0.04 U 0.04 U

p5CMP2.2 .02 U 0.02 U 0.02 U 0.02 U 0.02 U 28.03 1.36 0.84 U 0.04 U

p SCMP2.3 .02 U 0.02 U 0.02 U 0.02 U 0.02 0 24.32 1.0B 0.04 U 0.04 U

CUPS-I .02 U 0.02 U 0.02 U 0.02 U 0.02 U 27.07 1.92 0.04 U 8.04 U

p5CMP3-2 .0Z U 0.02 U 0.02 U 0.02 U 0.02 U 44.60 1.55 8.04 U 0.04 U

CM93.3 .02. U 0.02 U 0.02 U 0.02 U 0.02 U 2Z.10 1.66 0.04 U 0.04 U

U- lipidCancraka00 dota prcstted otty wkter a oipomud ia de-. txd.

U-Cotapoamod wooa5 lf doloetd at the deloedeaalimit ekatata.



TABLE 04-3. PESTiCIDDPCB RESULTS FROM NINE COMPOSi7TS OF E3Gi{T LARGESCALE SUCKER (Prge2 of 2)

COLUMBIA RIVER B1-STATE PROOfAM

Cbemical p,p -DDD indoodlm 11 ppp-DDT Endotm Aloehyde Mi_ i-indosulfanSolfalo MWthonyohlor Eindin Ketere

CAS 72-54-8 33213-65.9 50.29.3 7421-93-4 2385-85-5 1031-07-8 7243-5 53494-70,5

Coon. Coon! Conc. Cnen con. Conc, Cone. Cone.- Coae. Coc.- Cow. Con-. Con-. Con.- Coom. Coner.

(m0gft DOa (.SAS Dot (oi/kg Da. (mgrks DOnt (ol/k8 DOa (oogfkg Dol. (oolks Dat (oS&4S DOhto

ampIl (o81kg) lipid) qual. (ogfkgo lipid) qqod. (no/gU) lipid) quai (og/kg) lipid) qod. flSUl lipid) qd. (og/ik) lipid) qqd. (no/kg) lipid) qua3. (no/ks) lipid) qol. 

LSCMPI-1 5.07 0.50 0.02 U 1.42 0.04 0.02 U 0.02 U 0.02 U 0.11 U 0.02 U

LSCMPI-2 .43 0.56 0.02 U 0.43 0.05 0.02 U 0.02 U 0.02 U 0.11 U 0.02 U

LSCMPI-3 6.29 0.58 0.02 U 0.48 0.04 0.02 U 0,02 U 0.02 U 0,11 U 0.02 U

LSCMP2-1 i.0 0.36 o.04 U 1.23 0.00 0.04 U 0.04 U 0.04 U 0.22 U 0.04 U

LSCMP2-2 10.43 0.51 0.04 U 2.15 0.10 0.04 U 0.04 U 0.04 U 0.22 U 0.04 U

LSCMP2-3 9.05 0.40 0.04 U 0.02 U 0.04 U 0.04 U 0.04 U 0.22 U 0.04 U

LSCMP3-1 .60 0.94 0,04 U 2.45 0.17 0.04 U . 0.04 U 0.04 U 0.22 U 0.04 U

LSCMP3.2 18.37 0.64 0.04. U 6.93 0.24 0.04 U 0.04 U 0.04 U 0.22 U 0.04 U

LSCMP3-3 11.67 0.69 0.04 U 4.57 0.27 0.04 U 0.04 U 0.04 U 0.22 U 0.04 U

Ch cal Arclor 1016 Aromcier 1221 Atonldr 1232 Atonlnor 1242 AtoId.or 1240 Aodo 1254 A-nelocW 1269 Tonoph-n

CASt 12674-11-2 1110-42S.2 1114-116-5 5346-921-9 1267-229.6 1109-769-1 1109-682-S 8001-35-2

Cqt. Coqc. Con.. Coe Coo. C .e. Cone. Conc. Coen. Cone. Cone. Conc.- Coon. Con!. Con. Coon.

itgA Oot Dat (mB/ks DOto (nSlkg Dah (ngtkg Dala (og/kg Onto (n/kg DaO fnog/kg Dnt (togkg DaOt
oStplk (ng/kg) lipid) qoa1. (.g/kg) lipid) qqul. (00lkS) lipid) qo.4 (fe&9s) lipid) qua3. (Sg/kS) lipid) qool. (og/ls) lipid) qoal. (ag/le) lipid) quar. (ug/kg) lipid) qual,

LSCMPI-I i.1l U 1.11 U 1.11 U 1.11 . U 18.33 1.27 1.11 U 49,1i 4.20 5.56 U

pSCMPI-2 1.11 U 1.11 U 1.11 U 1.11 U 11.47 1.45 1.11 U 34,00 4.30 5.56 U

LSCMPI-3 1.11 U I.IJ U 1.11 U 1.1i U 10.86 1.01 1.11 U 34.49 3,19 5.56 U

LSCMP2.1 2.22 U 2.22 U 2.22 U 2.22 U 2.22 U 2.22 U 13.87 0,06 11.11 U

LSCMP2-2 .?2 U . 2.22 U 2.22 U. 2.22 U 2.22 U 2.22 U 39.62 1.92 11.11 U

LSCMP2-3 2.22 U 2.22 U 2.22 U 2.22 U 11.6 0.51 2.22 U 45.37 2.01 11.11 U

tSCMP3-1 2,22 U 2,22 U 2,22 U 2.22 U 2.22 U 2.22 U 28.6 2.03 11.11 U

LSCMP3.2 2.22 U 2,22 , U 2.22 U 2.22 U 2.22 U 2.22 U 57.66 2.00 11.11 U

LSCMP3-3 ,22 U 2.22 U 2.22 U 2.22 U 2.22 U 2.22 U 29.14 1.72 11.11 U

- lipid.no Iieed dah presenoed enly an a obnponnd is delecled.

U = Compoono was qon deleted al dh delnclion litl town.



TABLE G44. DIOXIN/FURAN RESULTS FROM NINE COMPOSITES OF EIGHT LARGESCALE SUCKER (Page I of 2)
COLUMBIA RIVER BI-STATE PROGRAM

Chemical 2,3,7,8-TCDD 1,2,3,7,8-PeCDD 1,2,3,4,7,8-HxCDD 1,2,3,6,7,8-HxCDD 1,2,3,7,8,9-HxCDD
CAS # 1746-01-6 40321-76-4 39227-28-6 57653-85-7 19408-74-3

Cone. Conc,* Conc. Conc.* ConC. Conc.* Cone. Conc.* Cone. Conc.*
(ug/kg Data (ug/kg Data (ag/kg Data (ug/kg Data (ug/kg Data

Sample (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (nglkg) lipid) qhal. (nglkg) lipid) qual.
LSCMPI-1 0.77 U 0.55 U 0.16 U 0.17 U 0.19 U

11SCMPI-2 0.14 U 0.38 U 0.14 U 0.14 U 0.17 U
|LSCMPI-3 0.22 U 0.42 U 0.16 U 0.17 U 0.19 U
LSCMP2-1 0.22 U 0.64 U 0.21 0.01 0.35 0.02 0.15 U
LSCMP2-2 0.73 U 1,24 U 1.02 U 1.06 U 1.21 U
LSCMP2-3 0.51 U 0.70 U 0.59 U 0.61 U 0.7 U

LSCMP3-l 0.17 U 0.34 U 0.21 U 0.21 U 0.25 U
LSCMP3-2 0.44 U 0.51 U 0.38 U 0.39 U 0.45 U
LSCMP3-3 .24 U 0.27 U 0.14 U 0.14 U 0.16 U

0c

Chemical 1,2,3,4,6,7,8-HpC1 DD OCDD 2,3,7,8-TCDF 1,2,3,7,8-PeCDF 2,3,4,7,8-PeCDF
CAS # 35822-46-9 3268-87-9 51207-31-9 57177-41-6 571 17-31-4

Cone. Conc.* Cone. Conc.* Conc. Conc.* Cone. Conc.* Cone. Conc.*
(Mg/kg Data (ug/kg Data (uglkg Data (ag/kg Data (ug/kg Data

Sample (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual.
LSCMPI-I 0,18 U 0.28 U 0.87 0.07 0.76 U 0.30 U
LSCMPI-2 0.15 U 0.20 U 0.81 0.10 0.54 U 0.21 U
LSCMPI-3 0.16 U 0.34 U 1.06 0.10 0.74 U 0.19 U
LSCMP2-1 0.61 U 3.26 0.22 0.88 0.06 1,66 0.11 0.19 U
LSCMP2-2 0.90 0.04 2.47 0.12 1.13 0.05 1.63 U 0.87 U
LSCMP2-3 0.48 0.02 1.13 U 1.66 0.07 2.82 U 0.43 U
,LSCMP3-1 0.24 U 0.11 U 0.98 0.07 0.82 U 0.15 U

SCMP3-2 0.89 0.03 3.01 0.10 2.42 0.08 1.82 0.06 0.66 U
CMP3-3 0.24 U 0.45 U 1.53 0.09 0.75 0.04 0.13 U

* = lipid-nonnalized data presented only when a compound is detected.
U = Compound was not detected at the detection limit shown.



TABLE G4-4. DIOXIN/FURAN RESULTS FROM NINE COMPOSITES OF EIGHT LARGESCALE SUCKER (Page 2 of 2)
COLUMBIA RIVER BI-STATE PROGRAM

Chemical 1,2,3,4,7,8-HxCDF i,2,3,6,7,8-HxCDF 1,2,3,7,8,9-HxCDF 2,3,4,6,7,8-HxCDF 1,2,3,4,6,7,8-HpCDF
CAS # 70648-26-9 57117-44-9 i2918-21-9 60851-34-5 67562-394

Cone. Conc.* Cone. Cone.* Cone. Cone.* Cone. Cone.* Cone. Cone.*
(ug/kg Data (ag/kg Data (ug/kg Data (ug/kg Data (ag/kg Data

Sample (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual.
LSCMPI-1 0.22 U 0.20 U 0.70 0.06 0.20 U 0.15 U
LSCMPI-2 0.16 U 0.16 U 0.23 U 0.17 U 0.13 U
LSCMPI-3 0.23 U 0.22 U 0.62 0.06 0.19 U 0.14 U
LSCMP2-I 0.24 U 0.84 0.06 1.81 0.12 0.64 0.04 0.25 U
LSCMP2-2 0.99 U 1.59 0.08 1.25 U 0.94 U 0.61 U
LSCMP2-3 1.69 U 1.70 U 1.33 U 1.27 U 0.37 U
LSCMP3-1 0.70 U 0.67 U 0.45 U 0.37 U 1.81 0.13
LSCMP3-2 1.42 U 1.31 U 1,58 U 1.18 U 2.67 0.09
s LSCMP3,3 0.47 U 0.44 U 0.13 U 0.30 U 0.19 U

Chemical l,2,3,4,7,8,9-HIpCDF OCDF TEC (FULL) TEC (HALF) TEC (ZERO)
CAS # 55673-89-7 39001-02-0

Cone. Cone.* ConC. Conc.* Cone. Cone.* Cone. Cone.* Cone. Cone.*
(ug/kg Data (ug/kg Data (ag/kg Data (ug/kg Data (ugtkg Data

Sample (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ag/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual.
LSCMPI-1 0.22 U 0.18 U 1.52 0.84 0.17
LSCMPI-2 0.18 U 0.17 U 0.67 0.38 0.09
LSCMPI-3 0.15 U 0.25 U 0.88 0.54 0.20
LSCMP2-1 0.24 U 0.16 U 1.24 0.90 0.56
LSCMP2-2 0.86 U 0.87 0.04 2.81 1.55 * 0.28
LSCMP2-3 0.41 U 0.48 U 2.19 1.18 0.17
LSCMP3-1 0.27 U 5.96 0.42 0.89 0.52 0.14
LSCMP3-2 0.39 U 1.63 0.06 2.13 1.28 0.43
LSCMp-3 3 0.32 U 0.25 0.01 0.82 0.50 0.19

= lipid-normalized data presented only when a compound is detected.
U Compound was not detected at the detection limit shown.



APPENDIX G5
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TABLE G5-1. METAL RESULTS FROM THREE COMPOSITES OF EIGHT STEELHEAD

COLUMBIA RIVER Bl-STATE PROGRAM

hemical Silver (Ag) Arsenic (A&)-ICP/MS Barium (Ba) Cadmium (Cd) Copper (Cu)
AS 7 '440-22-4 7440-38-2 7440139-3 744043-9 7440.50-8

Cone. Cone. Cone. Cone.- Cone. Conc.- Cona. Conc.* Conc. Cone.*

(ugl; Data (aglg Data (agig Data (aglg Data (aglg Data
ample (agig) lipid) qual. NAg/g) lipid) quaL. (udg) lipid) qual. (agrg) lipid) qual. (ag/g) lipid) quat.

DCMPI 0.002 U 0.677 23.59 0.020 BU)5 0.011 U 0.784 27.32

CMP2 0.002 U 0.753 18.55 0.021 0.51 Is 0.011 U 0.809 19.93
CMP3 0.002 U 0.703 14.58 0.008 BU1, 0.012 U 0.650 13.48

_ = _ _____. _

Chemical Mercury (Hg) Nickel (Ni) Lead (Pb) Antimony (Sb) Seleuium (Se) Arsenic Speciation

CAS 7439-9746 7440-02-0 7439-92-1 7440-36-0 7782-49-2 Inorganic Methylated

Corc. Conc.- Core. Conc.- Conc. Cone.- Conc. Conc.* Cone. Conc * Cone. Conc.+ Cone,

(aglg Data ("g/g Data (e g/g Data (aglg Data (ag/g& Data (ag/g Data wugig Data
Sample (adg) lipid) ) qd, ___). lipid)___ quah. (ugig) lipid) qual. (uagi) lipid) qual. (ugig) lipid) qual. (uglg) lipid) qual.

DCMP1 0.065 2.25 0.028 0.99 0.038 BUJ, 0.005 U 0.405 14.12 0.018 0.62 0.021 0.72

JDCMP2 0.058 1.43 0.028 0.69 0.026 BHui 0.005 U 0.438 10.79 0.001 0.03 0.033 0.82

'DCMP3 0.068 1.42 )0.026 U 0.028 BUJa 0.006 U 0.444 9.21 0.001 U 0.031 0.64

= lipid-normalized data presented only when a compound is detected.
B = Background levels may impact this data point.
U = Compound was nut detected at the deteclion limit shown.
J,= Estimated value due to precision of duplicate analyses not meeting QC criteria.



TABLE G5-2. SEMI-VOLATILE RESULTS FROM THREE COMPOSITES OF EIGHT STEELHEAD
COLUMBIA RIVER BI-STATE PROGRAM

Chemical Phenol 2-Chlorophenol 1 ,4-Dichlorobnzzene 4-Methylphenol
CAS # 108-95-2 95-57-8 106-46-7 106-44-5

Cone. Cone. * Cone. Cone, * Cone. Cone. * Conc. Cone. *
(mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data

Sample (ug/kg) lipid) qual. (ug/kg) lipid) qual. (ugikg) lipid) qual. (ag/kg) lipid) qual.

CMPI 41 BU 10 U 10 U 12 0.4
CMP2 35 BU 10 U 10 U 9 0.2 1,

DCMP3 29 BU 10 U 10 U 11 0.2

hemical N-nitroso-di-n-propylamine Isophorone I ,2,4-Trikhlorobenzene Acenaphthene
CAS # 621-44-5 78-59-1 120-82-1 83-32-9 i

Coric. Cone. *Cone. Cone. Conc. Cone. Cone, Conc.* 
(mg/kg Data (mg/kg Data (mg/kg Data (mglkg Data

Sample (ug/kg) lipid) qual. (uglkg) lipid) qual. (ug/kg) lipid) qual. (ug/kg) lipid) qual.

DCMPC 10 C U 10 U 10 U 10 U
-DCMP2 10 U 10 U 10 U 10 U

DCMP2 ~~~10 U 10 U 10 U 10 UHJ
DCMP3 10 U 10 U 10 _U 10 U

Chemical 4-Nitrophenol 2,4-Dinitrotoluene Pyrene Chrysene bis(2-Ethylhexyi)phthalate
CAS# 100-02-7 121-14-2 129-00-0 218-01-9 117-81-7

Conc. Conc. *Conc. Conc. tCorte. Cone. Cone. Cone. Cone. Conc.*
(mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data

Sample (ug/kg) lipid) qual. (ug/kg) lipid) qual. (Mg/kg) lipid) qual. (uglkg) lipid) qual. (Ug/kg) lipid) qual.

DCMPI id 0.9 10 U 10 U 10 U 20 BU
DCMP2 23 0.6 10 U 10 U 10 U 55 BU
DCMP3 28 0.6 10 U 10 U 10 U 19 BU

*lipid-normalized data presented only when a compound is defected.
B Background levels may impact this data point.
U = Compound was not detected at the detection limit shown.

J - Value is below nominal reporting limit.



TABLE 05-3. PESFICIGE/PCRBRESULTS FROM THREE COMPOSITE.SOPFEIGHT SrEELHEAD
COLUMBIA RIVER 81-STATE PROGRAM

kenat/eat Hueauihuunkntadimeu H-enahl-aca xooue apha-OBHC gatana-SHO HOLetacidar - Aldtiri bela-kBlO Methyl parathion
CASP 87-6a-3 I118-74-I 319-84-6 58-09-9 76-44-8 309-00-2 319-115-7 298-RB-0

Cage.' Ican. Coma.' Cane. C61ta.' Curia. Canc.' Cane, Cone.' Cone. Cooc. ]C.... Curie. [Cotta. Curi.'
_________ f~~uria. (rug/kg Dan (mg/kg Data (mg/kg Data (rgig/k Data (mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data

Sample (ag/kg) lipid) qual. (ag/kg lipid) -qual, (ag/k8) lipid) qua). (ag/kg) lip/d) gual. (ag/kg) lipid) qua). (ag/kg) lipid) qua). (ag/kg lipid) qua. '(ag/kg) lipid) qoal.

DCMPl 8.02 U 0.55 0.02 0.04 U 8.04 -U 8.114 U 8.84 U 8.84 U 1189 U

DC/dP 0o.17 Ru 0RA5 8.Rl 0.04 U 8.04 U 0.04 U 0.04 U 8.04 U 0.89 

DCMPS 0S3 0.85 2.2 ROS5 8.22 8.005 -0.04' U -0.04 U -0.04 U 0,04 U 0.89 /7

Curicl e. Cam.' HetCam. Cpn.' CgE.dIf Can.' urnia. C urie.' - apaCrna. arte.' Ca. Curio.' Itarie Cn. EIun. Ca
OpS 319-86-8 1024-57-3 859-98-8 5566-34-1 5103-71-9 72-55-9 60-57-1 72-208-_____} (~~~~~~~jaug/kg Data (mg/kgt Data (mg/kg Data (ergkg D ta (.g/kg Data (mog/kg Data (mg/kg Data (mg/kg Data

DCMPI 0.04 U 0.84 U 0.04 U 0.04 U 0.04 U- 1.55 0,30.00 U 0.57 8.02
DCMrP2 j.4U 8.04 U 8.04 U 0.04 U 8.04 U 125 0.03 8.0) U 0.09 U

PCMP3 004U 0.04 U 3.04 U 0.04 U 0.04 U 3.87 0.08 8.08 U 0.89 U

cmm/ao p~p-DODI Ondmlm~au I p,p'-DDT Earle/u Atdekyde truin Eodanwrlksulfallte Rethuapuklue jEm/rio Rutnu.J
CAS 72.5-8 33213.65-9 50-29-3 7421-93.4 2835-85-5 103L.07-S 9 72243-3 53494-70-5

Cane. Can.' Cane. Cage.' Curi. Cane.' Cotta, Cone.' Cuona. oane. Cane. Cane.' Curia. Ca-.' Oron. Con.'.
(tug/kg Data (mg/kg Gala (mg/kg Data (mgfkg Data (mg/kg Guma (mg/kg Data -(mug/kg Dama (cr8/kg Gala

amnple (ag/kg) lipid) qual. (ag/k1g) lipid) -gaul. (ag/kg) lipid) qua). (ag/kg) l/pul) qua). (ag/kg) lipid) qoa. /Ag/O l/pkd) ruaul. (ag/kg) ipid) qua). (ag/kg) lipid) qual.
OCMPI fl)5 8.04 0.09 U 2.2 0.88 8.09 U 0.00 U 8.00 U .44 U 0.41 BU

CM3 2.7) 5206 0.39 U .3.19 0.87 0.09 U - .00 U 0.09 Ii 0.44 U 0,09 U

-cm/cal. Araclhlun 1016 Annahlue 1221 MAocklan 1222 Amukche, 1242 Mao/due, 1248 Acne/dam 124 Aencktor 1260 Tmnphmeu
CAS 12674-11-2 1110-428-2 1114-116-5 5346-921-9 1267-229-6 11809.69-1 1109-682-5 IR0Ul.35.2

C." (tag/k Dm C mgkoDnn(gkg Dt (mg/kgn.I oc. on. Cala (tg/g/k Dat o (m/k Data (mg/kg Dole- Cae (m/k" Dta
Coa (rme.'g Cuat a Cane.' Caa ne, Cria.'k CaeDCn. Cra Catg aa)rte. CDat a Cane.' Cone. Cage.' Data ie Cmgikg ata

Sample (ag/kg) 1/pid) guauL ?ag/kg) lipid) quaul. (ag/kg) lipid) qua). (ag/kgS) lipid) qua. (ag/kg) lipid) qWa. (a g/kg) lipid) quad. f(ag/kg) lipid) qua). (ag/kg) - lip/a) tqral.
OCMPI [.44 II 4.44 IT 4.44 U 4.44 U 4.44 U 4.44 U 3.51 0.12 22.22 U
OhI2 4.44 U 4.44 U 4.44 U 4.44 U 4.44 U 4.44 U 3.61 0.89 22.22 U
OCMP3 .4.44 U 4.44 U 4.44 U 4.44 13 4.44 13 4.44 U 8.07 0.17 22.22 U

= -lipid-normtahiod data preenuted onal waken a caumpounr is dotuacud.
B = Backgcound cockl may impact hisi data pointl.
U -Compaound was not detedee at/kue detouctun liarit sokwnu.



TABLE G54. DIOXIN/FURAN RESULTS FROM THREE COMPOSITES OF EIGHT STEELREAD

COLUMBIA RIVER BI-STATE PROGRAM

Chemical 2,3,7,8-TCDD 1,2,3,7,8-PeCDD I,2,3,4,7,8-HxCDD 1,2,3.6,7,8-HxCDD 1,2,3,7,8,9-HxCDD

CAS # 1746-01-6 40321-764 39227-28-6 57653-85-7 19408-74-3
Cone. Cone.* Cone. Conc.* Cone. Cone.* Cone. Cone.* Cone. Conc.*

(ug/kg Data (ug/kg Data (ug/kg Data . (ag/kg Data (ug/kg Data
Sample (ng/kg) lipid) qual. (nglkg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual.

DCMPI 0.01 U 0,14 U 0.05 0.002 0.1
3 U 0.12 U

CMP2 0.13 U 0.17 U 0.15 U 0.16 U 0.18 U
CMP3 .14 U 0.24 U 0.13 U 0.14 U 0.15 U

Chemical 1,2,3,4,6,7.8-HpCDD OCDD 2;3,7,8-TCDF 1 ,2,3,7,8-PeCDF 2,3,i,7,8-PeCDF
CAS # 35822-46-9 3268-87-9 51207-31-9 5717741-6 57117-3114

Cone. Cone.* Cone. Cone.* Cone, Cone.* Cone. Cone.* Cone. Cone.*

(ug/kg Data (ug/kg Data (u g/kg Data (tg/kg Data (ug/kg Data

Sample (ag/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ag/kg) lipid) qual.
9CMPI 0.15 0.01 0.32 U 0.23 0.01 0.13 0.005 0,10 U
DCMP2 15 U 0.33 U 0.21 0.01 0.22 U 0.19 U
DCMp3 0.12 U 0.41 U 0.27 0.01 0.18 0.004 0.19 U

Q

Chemical 1,2,3,4,7,8-HxCDF 1,2,3,6,7,8-HxCDF 1,2,3,7,8,9-HxCDF 2,3,4,6,7,8-HxCDF 1,2,3,4,6,7,8-HpCDF

CAS # 70648-26-9 5711744-9 72918-21-9 60851-34-5 67562-39-4
|Cone. Cone.* |Cone. Cone.* ICone. Cone,* {Cone. Cone., |Conc. Cone.^ 

(ug/kg Data (ug/kg Data (ug/kg Data (ag/kg Data (u g/kg Data
Sample (nag/kg) lipid) qual. (n g/kg) lipid) qual. (nag/kg) lipid) qual. (n g/kg) lipid) qual. (angkg) lipid) qual.

DCMP1 0.10 U 0.14 BU 0.12 U 0.12 U 0.12 U
DCMP2 |0.21 U 0.20. U 0.31 U 0.22 U 10.16 U

DCMP3 10.27 U 10.25 U 10.25 U l0.19 U 0.22 U

Ihemical |12,3,4,7.8,9-HpCDF OCDF TEC (FULL) |TEC (HALF) TEC (ZERO)
IICAS # 55673-89-7 39001-02-0 1 1 I 11

Cone. Cone.* Cone. Cone.* Cone. Cone.* ICone. Conc.* Cone. Cone.*

(ugikg Data (ug/kg Data (ug/kg Data (ug/kg Data (ug/kg Data

Sample (ag/kg) lipid) qual. (ag/kg) lipid) qual. (nglkg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual.

||DCMPI 10.16 U 0.08 U 0.24. 10.15 10.05

DCMP2 0.20 U 0.23 U 0.49 0.26 10.02
|DCMP5 0.33 U '0.09 U 0.54 10.29 10.04

*=lipid-normalized data presented only when a compound is detected.
B = Background levels may impact this data point.
U Compound was not detection limit shown.
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TABLE d6-i. METAL RESULTS PROM TWELVE INDIVIDUAL WHITE STURGEON

COLUMBIA RIVER BE-STATE PROGRAM

Chemicat Silver (Ag) Arsenic (As)-OCP/MS Barium (Do) Cadmium (Cd) Copper (Cu)
CAS # 7440-224 7440-38-2 7440-39-3 7440-43-9 7440-50SI

Coot. Corne. Coat. Cont,' Conc. Conc. Conc. Cone.- Cone. Co.-A

(Uglg Data (uglg Data (ugIg Data (augig Da (augig Data
Smaple (ugS/g) lipid) qual. (ugig) lipid) qual. (ugig) lipid) qual. (ugig) lipid) quat. (ugig) lipid) qual.

SINDI 0.C01 U 1.793 82.63 0.133 6.14 J 0.009 U 0.236 10.83
IND2 0.002 U 0.563 33.32 0.176 10.44 1, 0.010 U 0.230 13.60
IND3 0.002 U 0.558 64.94 0.44 50.97 1, 0.009 U 0.352 40.88
1ND4 0.002 U 0.533 53.27 0.096 9.58 3, 0.009 U 0,261 26.08
INDS 0.002 U 0.275 39.88 0.058 8.37 J. 0.010 U 0.151 21.83
SIND6 0.002 U 0.485 19.70 0.149 6.04 1, 0.010 U 0.219 8.89
IND7 0.002 U 0.395 39.91 0.105 11.60 J, 0.010 U 0.189 19.12
IND8 0.002 U 0.357 40.56 0.067 7.56 0.009 U 0.226 25.70
IND9 0.001 U 0.669 1672,97 0.037 92.78 0.008 U 0.223 557.66
INDI0 0.001 U 0.748 534.30 0.051 36.14 0.008 U 0.198 141.70

SIND11 0.001 U 01240 66.68 0.039 10.81 0.008 U 0.207 57.54
SIND12 0.001 U 0.311 75.90 0.046 11.20 0.008 U 0.193 47.15

- IoChemical Mercury (Hg) Nickel (Ni) Lead (Pb) Antimony (Sb) Selenium (SC) . Arsenic Speciaiion
CAS 7439-97-6 7440-02-0 7439-92-1 7440-36-0 778249-2 Inorganic Methylated

Conc. Coec. Conc. Coao.o Cone. Cone.- Cone. Coat.
0

Coat. Cone.
0

Cone. Coac.* Coon.

(.glg Data (agIg Data (ugig Data (ug/g Dala (uglg Data (ag/g Data (rng/g Data
Sample (nngig) lipid) qual. (u g/g) lipid) qual. (nug/g) lipid) qual. (ugig) lipid) qua!. (ug/g) lipid) qual. (ug/g) lipid) qua]. (ug/g) lipid) qualt

INDI 0.067 3.08 0.065 3.00 0.023 BUJi 0.004 U 0,405 18.68 0.034 1.56 0.038 1.76
1ND02 0.057 3.39 0.024 1.40 0.012 BurW 0,005 U 0.312 18.45 0.011 0.63 0.023 1.38
IND3 0.045 5.28 0.587 68130 0.032 BUJ, 0.004 U 0.490 56.92 0.047 5.43 0.019 2.20
IND4 0.049 4.86 0.040 4.03 0,030 BUJ3 0.004 U 0.368 36.78 0.045 4.46 0.013 1.27
INDS 0.053 7.68 0.021 U 0.034 B1UJ, 0.005 U 0.280 40.54 0.050 7.31 0,007 1.00
IND6 0.056 2.29 0.043 1.76 0.029 BUS, 0.005 U 0.440 17.87 0.047 1.93 0.009 0.37
IND7 0.061 6.13 0.071 7.22 0.019 BUi, 0.005 U 0.432 43.62 0.039 3.94 0.010 1.04
SIND8 0.071 8.04 . 0.020 U 0.034 BU 0.004 U 0.528 59.96 4o 0.040 4.53 0.003 0.35
IND9 0.087 218.62 0.018 U 0.016 BU 0.004 U 0.428 1070.90 J, 0.043 108.57 0.010 26.16
INDIO 0.111 78.04 0.016 U 0.014 BU 0.004 U 0320 228.80 b, 0,033 23.40 0.130 93.21
IND11 0.049 13.55 0.017 U 0.014 SU 0.004 U 0.368 102.18 J, 0.039 10.76 0.009 2.64
IND12 0.053 12.81 0.018 U 0.020 EU 0.004 U 0.410 100.10 J, 0.041 9.96 0.010 2.42

* = lipid-normalized data preseeted only when a compound is detected.
B = Backlground levels may impact this data point. .
U = Compound was not detected at the detection limit shown.

J, Estisated vaoue due to precision of duplicate analysns not meeting QC criteria.



TABLE G6-2. SEMI-VOLATILE RESULTS FROM TWELVE INDIVIDUAL WHITE STURGEON (Page 1 of 2)
COLUMBIA RIVER BI-STATE PROGRAM

Chemical Phenol 2-Chlorophenol 1 ,4-Dichlorobenzene 4-Melhylphenol
CAS # 108-95-2 95-57-8 106-46-7 106-44-5

Conc. Cone. * Cone. Conc. $ Cone. Conc. * Conc. Conc.-*
(mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data

Sample (ug/kg) lipid) qual. (ug/kg) lipid) qual. (ug/kg) lipid) qual. (ug/kg) lipid) qual.

SINDI 16 BU 10 * U 10 U 10 U
SIND2 12 BU 10 U 10 U 10 U

IND3 13 BU 10 U 10 U 10 U
SIND4 14 BU 10 U 10 U 10 U
SIND5 12 BU 10 U 10 U 10 U

IND6 11 BU 10 U 10 U 10 * U
SIND7 12 BU 10 U 10 U 10 U
SIND8 19 BU 10 U 10 U 15 1.7
SIND9 17 BU 10 U 10 U 18 45.0

IND10 14 BU 10 U 10 U 12 8.6
SINDI1 13 BU 10 U 10 U 12 3.3

IND12 21 2U 10 U 10 U 9 2.2 J

5..) ~ ~ ~ . _ ____ , . _ _ .

Chemical N-nitroso-oi-n-propylamine Isophorone 1,2,4-Trichlorobenzene Acenaphthene
CAS # 62144-5 78-59-1 120-82-1 83-32-9

Conc. Conc. * Cone. Conc. * Cone. Cone. * Conc, Cone. *

(mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data
Sample (ugtkg) lipid) qual. (ug/lkg) lipid) qual. (ug/kg) lipid) qual. (uglkg) lipid) qua],

SINDI 10 U 10 U 10 U 10 U
INDs2 10 U 10 U 10 U 10 U

SIND3 10 U 10 U 10 U 10 U
SIND4 10 U 10 U 10 U 10 U
SIND5 10 U 10 U 10 U 10 U

IND6 10 U 10 U 10 U 10 U
SIND7 10 U 10 U 10 U 10 U
SIND 10 U 10 U 10 U 10 U
SIND9 10 U 10 U 10 U 10 U
SIND1O 10 U 10 U 10 U 10 U
SINDII 10 U 10 U 10 U 10 U

IND12 10 U 10 U 10 U 10 U

* = lipid-normalized data presented only when a compound is detected.
B = Background levels may impact this data point.
U - Compound was not detected at the detection limit shown.
J, = Value is below nominal reporting limit.

- mm.m 



TABLE G6-2. SEMI-VOLATILE RESULTS FROM TWELVE INDIVIDUAL WHITE STURGEON (Page 2 of 2)
COLUMBIA RIVER BI-STATE PROGRAM

Chemical 4-Nitrophenol 2,4-Dinitrotoluene Pyrene Chrysene bis(2-Ethylhexyl)phthalate
CAS # 100-02-7 121-14-2 129-00-0 218-01-9 117-81-7 -

Cone. Conic. Cone. Cone. * Cone. Cone. * Cone. Conc. * Conc. Conc. *

(mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data (mg/kg Data
Sample (ug/kg) lipid) qual. (ugikg) lipid) qual. (ag/kg) lipid) qual. (ug/kg) lipid) qual. (ug/kg) lipid) qual.

SINDI 69 3.2 .10 U 10 U 10 U 25 -U
SIND2 69 4.1- 10 U 10 U 10 U 26 BU
SIND3 24 2.8 10 U 10 U 10 U 62 BU
SIND4 89 8.9 10 U 10 U 10 U 47 BU
SIND5 71 10.3 10 U 10 U 10 U 30 BU
SIND6 87 3.5 -- 10 U 10 U 10 U 16 BU
SIND7 119 12.0 10 U 10 U 10 U 59 BU

SIND8 10 U 10 U 10 U 10 U 32 BU
SIND9 10 U 10 U 10 U 10 U 42 BU
SIND10 10 U 10 U 10 U 10 U 24 BU
SINDI1 10 U 10 U 10 U 10 U 136 BU
SIND12 10 U 10 U 10 U 10 U 42 HU

l =ipid-normalized data presented only when a compound is detected.
B = Background levels may impact this data point.
U = Compound was not detected at the detection limit shown.



TABLEG00-3. PESTCIDE/FC1IRESULTS FROM TWELVE INDIVIDUAL WHITE STURGEON (Page I MO)
COLUMBIA RIVER El-STATE, PROGRAM

chmal Ilexaehloenhnud/eoe leaacklorebeheaet alpha-BlOC ganna-SHC Hleptaclor Alkite beta-BlOC Methyl paratILoc
CAI8-6- 118-74-1 319-84-6 58-89-9 76-44-8 309-0D-2 319-85-7 298-00.0

Le-n Coen. Cant. Coon.' Core CoteC.' Coo. Coon Cony. Coan.' Cone. coant.. Cone. Cott.' Cornc Coo.'
Cmg/k Data (mgft D ./kg Data (ragkg Data (togkg Data (at/m o&ln/S Data (ant/kg Data (Mg/kg Data

ample toglkg) I/Pa) qoal. (ag/kg Iigat) agaal. (agkg lipkl) goal. (ag/k) 1/94) goal. (ag/kg) lIpid) goal. (ag/kg) lip/id) goal. Orj/k) lipid) goal. (ag/kg) lipid) guao.
SrlDI 0.01 U 0.53 0.02 Oil1 0.01 0.01 U 0.01 U 0.01 U 8.01 U 0/22, U
SIND2 0.01 U 0.29 0,01 0.01 U 3.01 U 0.08 U 0.01 U 0.01 U 0.22 U
1110 0.01 U 0.17 0.02 0.02 0.002 .01 U 0.01 U 9.01 U 0.01 U 01.2 U
IND4 0.09 0.01 0.46 0O.05 0.01 U 0.01 U 0.01 U 9.91 10 0.01 U 0.22 U
INDS 0.06 0.01 0.27 0.04 0.01 U 0.01 U 0,01 U 0.91 U 0.09 U 0.22 U
N006 0.11 0.004 1,01 0.04 0.13 0.01 2.26 0.09 0.01 U 0.01 U 0.0) U 0.22 U
IND7 0.06 0.01 0.40 0.05 0.01 UI 0.01 U 0.01 U 0.01 U 0.01 U 0,22 U
lOO 0.46 0.00 0.70 0.08 0.04 0.0 0.02 U 0.02 U 9.02 U 0.02 U 0.44 U
1009 .,51 1.20 0.12 0.30 0.02 U 0.02 U 0.02 U 9.00 0.23 0.02 IIU 0.44 U
INDIO 0.36 0.26 0.00 U 0.02 U 0.02 U 0.02 U 9.02 U 0.02 U 0.44 U
NDI 0.00 0.16 0.00 0.14 0.02 0.01 02U 0.02 U 9.12 0.03 0.02 U 0.44 U
10012 0.49 0.12 10.07 0.02 0.02 U .4 0.106 0.02 U 10,02 .U, 0.02. U 10.44 II

hot/aolz dlta-BHC Hquloe Epa/do BEadoooln I SaoneChltokuaa algt.,Cklodao p~p-DDE Dioddela Eodti/
CAS 8 319-68" 1024-57-0 959-98-9 5566-34-7 5103.71-9 72-00-9 60-57-I 72-20-8

Canm Cone.' Coa. Con,' CO-,o Coat- Coat. Coot.' Cone. Can.' Co- Con.' Corn Con.' cone. Coo.'
(wog/k Doan (mg/kg Datau (mg/kg Dat (mg/kg Data (nag/g Data (mg/ks Data (mg/kg Data (rug/kg Data

tangle Cog/kg) lipid) goa. (ag/kg) /p/id) qua]. (arg/kg lipid) goal. (ag/kg) I/pal) gual. (it/jfk) lIpal) goal PAZ/) lipid) cpzal (ag/kg) I/p/) goal. (m/k) I/pal) gaol.
SINDI 0.81 UI 0.01 U 0.01 U 0.01 U 0.01 U 70.60 3.23 0.02 IIU 0.02 U
SMD2 0.01 U 0.01 U 0.01 U 0.01 U ego U 33.00 2.00 0.0 U 0.02 U

INO.01 U 0.08 U 0.01 U 0.01 IIU 0.03 U 2t.22 2.17 0.02 U 0.02 U
IN4 .01 U 0.01 U 0.01 U 0.01 U 0.01 U 30.92 3.90 0.02 U 0.02 U
lO0.01 U 0.01 U 0.01 U 0.01 UI .01 U 22.57 3,22 0.02 U 0.02 U
106.01 UI .01 U 0.01 U 0.01 U .010 U 60.509 2A46 0.02 U 0,02 U
1032 .01 U 0.01 U 0.01 U 0.01 U 0.0 U 47.27 4.77 0.02 U 0.02 U
11DB .02 U 0.02 U 0.02 U 0.02 U 0.02 U 52.93 6.01 O04 U 0.04 U
1120 .02 U 0.02 U 0.02 U 0.02 U 0.02 U 12.17 22.03 0.04 U 0.04 U

1410 0.02 U 0.02 U 0.02 U 0.02 U 0.02 U 29.02 21.14 0.04 U 0.04 U

INI .0 U 0.02 U 0.02 U 0.02 U 4-2 9.16 16434 0.04 U 0.04 U
INI2 .0 0.02 U 10.02 U 0.02 U 0.02 U 234.07 8.53 10.04 U 10.04 U
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TABLEF 0i4-. PBSTCIDF/PCB RESULTS FROM TWELVE INDIVIDUAL WHITE STURGEON (Page 2 of2)
COLUMBIA RIVER RI-STITE PROGRAM

C.k Ppp-GOD Efiosdnoan Li p~p-DOT 1Edrle Aldohyde kirex Endoonlfon Sulfate Mclknnynitln Erndri Kenone
ASi 72-5489 ~ 33213-45-9 50-29-3 7421.93.4 28-5 1031-07-8 72-43-5 53494-70-S

Cone, Con-.- Coon. Coon.' Conec. Con.- Cone. C.-.. Con. Coo.". Coon. Cone." Coon. Cone.
0

Coon. Coon."
(tog/kg Onto (mg/kg Onto (nog/kg Darn (zog/kg kDaa (mg/kg Onto . (nag/g Onto (tog/kg Dato (togikg Dao

nmiopl (-g/kg lipid) quo]. (ag/kg lipid) gnua. (ag/kg lipid) goal. (ag/kg) liPid) tpto. (ug/ig) lipid)-- goual (ag/kg) lipid) gitL. (ag/kg) lipid) qual. (ag/kg) lipid) qoal.
20401 8.09 0.37 0.02 U 1.03 0.05 0.02 U 0.02 U 0102 U 0,11 U 0.02U
214252 0.48 0.50 0,02 U 1L2 0.07 0.02 U 0.02 U 0.02 - .1U 012U
10403 3.9.0 0.400 .0 00 .2 - U 00 .2U 0.11 U 0.0/2 U

2ND') 014 -~~~~0.67 0.02 - U 0.30 0.04 0.02 U 0.02 U 0.02 U 0.11 U 0,02 U
20405 2.56 ~~~~~0.37 0.02 U 0.40 0.07 0.02 UI 0.02 U 0.02 U 0.11 U 0.02U

D640 0.89 0.03 0.02 U 0.12 0.003 0.02 U 0.02 U 0.02 U 0.11 U 0.02 U
6007 033 - 0.64. 0.02 U 0.28 0.03 0.02 U 0.02 U 0.02 UI 0,11 U 0.02 UI

INO 10.48 1.19 0,04' U 1.37 0.10 0,04 U 0,04 U 0.04 U 0122 U .0.04 U
1109 561/ 9.20 0.04 U 1.09 2273 0.04 U 0.04 U 0.04 U 0,22 U 0.04 U

INI 4.60 3.20 0.04 U 1.16 0.03 0.04, U 0.04 U 0.04 U 0.22 U 0.04 U
IND11 9.90 2.70 0.04 U 2.04 0.309 0.04 U 0.13 0.04 0.04 U 0.22 U 0.10 * 0.105
ND0412 9,32 2.22 10.4 U 12.70 0.08 10.04 U 10.32 0.12 10.04 U 0.22 U 0.04 U

nh!Al Arocoolk 10-10 Am~rela 1221 Anonltlo 1232 Anoddon 1242 Arcoldor 1248 Acndo1224 AnneWo 12240 Toapleme
06S 12674-11-2 1110-428-2 1114-116.5 5344-921-9 1267-229-6 1109.769.1 1109-682-S 8001-35-2

Cenc. Conc." Coon, Cone." Coon. Cone." oe C,,,n." Coco. Cone,' Coon. Cone." Coon. Coon'." Coon. Co.
(mg/kg Dnta (mg/k Onto (mg/kg Onto (mg/kg Onto (mg/kg Dota (tog/log Dnto (mg/kg Dam (rugkg Onto

onple (ag/kg) lIpi) goal. Cog/kg lipid) qoal. (os/kg) lipid) guol. (ag/kg) lipid) goal. (ag/kg) lipid) goal. (ag/ku) lipid) qooni. (gk) lipid) gaol. (ugikg) lipid) goal.
114121 1.11 U 1.21 U 1.11 U 1.11 U 25.14 1.26 I'l.lS.?f,/27050 

142 1.11 U L1.2 U I'll 11 1.11 U 00.17 1.08 1'll U 26.)334-yo~ 1.56 5.56 
31403 1.11 U 1.20 U 1,12 U 1.21 U 13.23 1.05 1 .11 U2 2 0 Ck 62.6U

1114 1.11 U 1.11 U 0,11 U 1.21 U 17.67 0.77 2.01 U 40.00 5:-69
T

4,o0 0.56 U
2101.11 . U 1.11 U 1.02 U 1.11 U 10.07 1.46 2.11 U 2661~" 3.80 5.56 U
210 1.11 U 1.22 U 1.12 U 1.11 U 27.67 1.22 1.11 U 06.50 1X41)3.52 5.56 -U

147 1.11 U 1.22 U 1'll U 1213 U 23.0 2.32 2.11 U i. ~S'Itv17gt 5.56 U
2110.22 U 2,22 U 2.22 U 2.22 U 2.22 U 2.22 U 04.39 6.10 10.11 U

140 2.22 U 2.22 U 2,25 U 2.22 . U 2.22 U 0.22 U 32,78 81.05 21.12 U,
21402 2.22 U 2.22 2.22 U 2,22 U 2,22 U 2.22 U 40.32 20.04 21.12 U

2411 2.22 U 2.22 U 2.,22 U 2,22 U 2.22 U 2.22 U 61.20 26.97 11.11 U
1102 12.22 U 12.22 U 12.22 U 12.22 U 2.22 U 12.22 U 30.70 7.49 111.12 U
- lipid-onotal/nd 'Itoapreutctd ruy entirawmtpend is dnleod.

U Coogooneo one net cdetenled ato tke dtoctldn I/uadt skowno.



TABLE 064. DIOXIN/FURAN RESULTS FROM TWELVE INDIVIDUAL WHITE STURGEON (Page 1 of 2)

COLUMBIA RIVER BI-STATE PROGRAM

Chemical 2,3,7,8-TCDD 1,2,3,7,8-PeCDD 1,2,3,4,7,8-HxCDD 1,2,3,6,7,8-HxCDD 1,2,3,7,8,9-HxCDD
CAS # 1746-01-6 40321-764 39227-28-6 57653-85-7 19408-74-3

Conc. Conc.* - Conc. Conc.* Cone. Conc.* Cone. Conc.* Cone. Conc,*
(ug/kg Data (ug/kg Data (ugikg Data (ug/kg Data (ug/kg Data

Sample (ng/kg) lipid) qual. (lg/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual.

SINDI 0.28 U 0.20 U 0.37 U 0.34 U 0.44 U
|SIND2 0.23 U 0.32 U 0.15 U 0.16 U 0.18 U

SIND3 0.20 U 0.18 U 0.20 U 0.21 U 0.24 U
SIND4 0.19 U 0.31 U 0.15 U 0.16 U 0.18 U
SINDS 0.31 U 0.25 U 0.27 U 0.29 U 0.32 U
SIND6 0.32 U 0.33 U 0.22 U 0.23 U 0.26 U
SIND7 0.22 U 0.20 U 0.19 U 0.19 U 0.23 U
SINDS 0.21 U 0.22 U 0.14 U 0.13 U 0.17 U
SIND9 0.18 U 0.18 U 0.21 U 0.21 U 0.26 U
SIND10 0.09 U 0.13 U 0.13 U 0.13 U 0.16 U
SINDll .12 U 0.14 U 0.11 U 0.11 U 0.13 U

ISINDI2 .10 U 0.17 U 0.08 U 0.08 U 0.10 U

Chemical I,2,34A,6,7,8-HpCDD OCDD 2,3,7.8-TCDF 1,2,3,7,8-PeCDF 2,3,4,7,8-PeCDF
CAS # 3582246-9 3268-87-9 51207-31-9 5717741-6 '57117-314

Cone. Conc.* Conc. Conc.* Conc. Conc.* Cone. Cone.* Conc. Conc.*
(aglkg Data (ag/kg Data (ug/kg Data (og/kg Data (ug/kg Data

Sample (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual. (nglkg) lipid) qual. (ng/kg) lipid) qual.

SINDI 0.48 0.02 1.40 BU 5.70 0.26 1.14 U 0.40 U
SIND2 .20 -U 0.47 U 4.46 0.26 0.50 0.03 0.14 U

SIND3 0.23 U 1.02 BU 1.70 0.20 0,41 U 0.12 U
SIND4 0.14 U 0.30 U 4.30 0.43 0.32 U 0.12 U
SIND5 0.15 U 0.53 U 1.61 0.23 0.22 U 0.11 U
SIND6 0.25 U 0.58 U 5.94 0.24 0.83 U 0.19 U
SIND7 0.15 U 0.35 ' U 2.63 0.27 0.66 U 0.12 U

IND8 .39 0.04 0.85 U 2.70 0.31 0.33 U 0.08 0.01
tSIND9 0.20 U 0.35 U 0.22 0.55 0.09 U 0.13 U
IND10 0.44 U 0.26 U 0.51 0,36 0.14 U 0.07 U

ISINDI 0.31 U 1.21 0.34 1.10 0.31 0.14 U 0.06 U
IND12 0.32 U 2.89 0.70 1.38 0.34 0.19 U l0.08 U

* lipid-normalized data presented only when a compound is detected.
B = Background levels may impact this data point.
U = Compound was not detected at the detection limit shown.
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TABLE G6-4. DIOXIN/FURAN RESULTS FROM TWELVE INDIVIDUAL WHITE STURGEON (Page 2 of 2)

COLUMBIA RIVER BI-STATE PROGRAM

Chemical 1,2,3,4,7,8-HxCDF 1,2,3,6,7,8-HxCDF 1,2,3,7,8,9-HxCDF 2,3,4,6,7,8-HxCDF 1,2,3,4,6,7,8-HpCDF
CAS # 70648-26-9 57117-44-9 72918-21-9 60851-34-5 67562-394

Cone. Conc.* Conc. Conc.* Conc. Conc.* Cone. Cone.* Cone. Conc.*
(ug/kg Data (ugtkg Data (ug/kg Data (ag/kg Data (aglkg Data

Sample (ng/kg) lipid) qual. (nglkg) lipid) qual. (nglkg) lipid) qual. (nglkg) lipid) qual. (ng/kg) lipid) qual.

SINDI 0.73 U 7.75 U 0.87 0.04 0.41 0.02 1.06 0.05
SIND2 0.20 U 0.38 U 0.59 0.03 0.24 U 0.18 U
SIND3 0.19 U 0.19 U 0.19 U 0.16 U 0.14 U
SIND4 0.16 U 0.14 U 0.36 0.04 0.18 U 0.21 U
SIND5 0.25 U 0.24 U 0.17 U 0.14 U 0.20 U
SIND6 0.24 U 0.23 U 0.51 0.02 0.13 U 0.16 U
SIND7 0.20 U 0.22 U 0.36 0.04 0.14 U 0.13 U
SIND8 0.18 U 0.17 U 0.36 0.04 0.14 U 0.17 U
SIND9 0.14 U 0.12 U 0.20 U 0.15 U 0.17 U
SIND10 0.11 U 0.11 U 0.25 U 0.09 U 1.64 1.17
SINDII 0.09 U 0.08 U 0.10 U 0.15 U 0.14 U
SIND12 0.09 U 0.08 U 0.17 0.04 0.09 U 0.13 U

c

Chemical 1,2,3,4,7,8,9-HpCDF OCDF TEC (FULL) TEC (HAM1) TEC (ZERO)
CAS # 55673-89-7 39001-02-0

Cone. Conc.* Conc. Cone.* Cone. Conc.* Cone. Conc.* Conc. Conc.*
(ag/kg Data (ug/kg Data (ug/kg Data (ag/kg Data (ag/kg Data

Sample (ng/kg) lipid) qual. (ng/kg) lipid) qual. (ng/kg) lipid) qual, (ng/kg) lipid) qual. (ng/kg) lipid) qual.
SINDI 0.32 U 0.67 0.03 2.42 2,01 1.59
SIND2 0.24 U 0.20 U 1.13 0.83 0.53
SIND3 0.11 U 0.22 U 0.69 0.43 0.18
SIND4 0.12 U 0.15 U 1.00 0.74 0.48
SIND5 0.14 U 0.23 U 0.84 0.51 0.17
SIND6 0.17 U 0.25 * U 1.42 1.04 0.66
SIND7 0.11 U 0.20 U 0.86- 0.59 . 0.32

SIND8 ~ 0.26 U 0.24 U 0.78 0.57 0.35
SIND9 0.17 U 0.26 U 0.50 0.26 0.02
SIND1O 0.63 U 5.78 4.13 0.38 . 0.23 0.07
SINDII 0.07 U 0.06 U 0.42 0.27 0.11
SIND12 0.11 U 0.46 0.11 0.45 0.30 0.16

* = lipid-normalized data presented only when a compound is detected.
U Compound was not detected at the detection limit shown.


