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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 Assessment." As a background to the report, we offer
the followmg information.

What is 3 human hgalth 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 Bl-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 ass_essmelit study?

' The results of the s_tudy indicate that there may be some cause for concern about the

concentrations of certain chemicals in fish tissnes. 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-cancer effects in people if ingested in large enough doses. In general, migratory
salmonids contained the lowest levels of the contaminants, whlle bottom feeding resident
fish contained higher levels.



How are health and envu'onmental agencies usmg the resulis?

The health agencies used the information to perform a health ana1y51s, 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 ecosysiem 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 ldngef
~ 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?



To address these issues, the environmental agencies will:

* Continue the work they’ve begun to 1de1mfy the likely sources of pollutants of

concern;

* - Evaluate the effectiveness of current pollution control programs at reducing
loadings of these pollutants to the Columbia River;

* Determine the most effective and efficient ways to further reduce loadmgs and
availability of these pollutants;

* Continue monitoring to further refine our information and to assess the success of

further pollutant reduction measures.

. Copies of the Bi-State human health nsk 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 devic¢ 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 -

INTRODUCTION

" 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 entitléd, "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 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 nominaied to represent industrial and environmental-interest groups. The technical

approach to the risk assessment was approved by the HIiRWG.

METHODS

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 speéiﬁcally l
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. Ome 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 asseésment 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, srﬁallmouth 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 Washiﬁgton 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, semi-
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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 briefty

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.

L] Exposure assessment is determining how much fish people eat at a time and how ofien
they eat it (ingestion raté), for how many years they eat lﬁsh (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 Ri\-ler Basin. The study used ingestion rates recommended
by the HHRWG which ranged from 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.

= Toxicity assessment is calculating a dosé 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 analyzeci for this project have been published by U.S. EPA (1994a, 1995a,b).
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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 consumers 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 estinates 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.

Uncertainty 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.

DEFINING 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.

 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 1 chance in 10,000 to 1 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). Nomne 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-1 in 1,000,000. For whole-body samples,
the cancer risks from carp and peamouth were slightly greater than 1 in 10,060 (Figure ES-1). The risk

estimates for the whole-body samples were generaliy 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 g/ﬂay) and an exposure duration of 30 years,
excess cancer risk estimates were between 1 in 1,.000 and 1 in 100,000 for filet samplés and between 1
in 1,000 and 1 in 10,000 for whole-body samples. The most extreme exposure scenario modeled was
for subsisterice fishers. Using a consumption rate of 176 g/day and an exposure duration of 70 years,
excess cancer risk was as high as 1 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 caréinogehic risk and
noncarcinogenic health effects for each species. State environmental ageqcies, on the other hand, must
also be aware of the individual chemicals and cheniical 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,
organochloring pesticides (particularly DDT and its derivatives). The percent contribution of PCBs
(usuailly 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 congeneré 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). Serm—vo]atlle
organic compounds generally did not contribute significantly to the overall risk. One notable exceptlon
was the percent contribution of semi-volatiles for carp analyzed in 1991: semi-volatiles contributed 57
percent of the total ris;k 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 HE 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-bodjf (higher) and filet satnples
(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 noncancex: health effects from the consumption of fish can be
attributed to a relatively small number of toxic chemicals. For the CNS HI, 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 créyﬁsh in 1991 (PCBs were not detected in these samples).
The metals cadmiuvm and selenium contriimted as much as 50 percent to the total. All of the im.mﬁno—
logical HI is due to PCBs and dieldrin. ‘

ES-7



CNS
50 ;
I Filet
Y SO R OTOUULOOPPIVPPRORIPOORY
3 n={ =9 /;17 .
% % 12 [ o= | -
E 1 geoee- ! A'"' L. ] ....7 - /A _______
n .
€I

g &8 & &8 & & &

R 2 e B

§ ¢+ § § % § &

a § 5§ 3 :
50 -
103,

b4

E 1
T ]
y
T o1,

0.01 §----

[/ ] - o0 [ oy o (52 - o -
g § 3 8 8 % 8 8 3% B

g g 8 s & 5 3§ 8
§ § = & § ¢ & & 2 3%
a & § & § & &
3 T 6 6 % 8
_ L0 G &

I U.s. Average Per Capita (6.5 g/day, 0.2 oz/day) Species

™1 Recreational Fishermen (54 g/day, 1.9 oz/day)
/274 CRITFG (1994)(176 g/day, 6.2 oz/day)
n = number of samples

Figure ES-2 Estimated Hazard Indices for Central Nervous System (CNS) Endpoint

ES-8



Developmental
50 :
] . Filet
10 Fennanaen !‘.‘.‘! ........................... l! ?:'-7...5.....--....-------..----.-“ --------
77 7,
///L n=g ;12 ////
>
g 1. -] .. S,
- % V n=3
§ 7
< 01 .. veeed feeeeee
0.04 4-+---- . . - - ... .......
g 8 & & 8§ 8 8
s 3 § § 3§ & 3
o % = =4 £ o £
so' n’16 n-34
o] n=9 nut1 % =18 ,/ Whole Body o
NI =077 MR 77/ WR /728 7/, IR 7/ OO LS
10? / / é % Z %
1 ¥ 11 <
5 J
2 13
= E
a‘ -y
q
T 014

0.01

o - o) ) - ® ] = o =
o b= 8

g 8 2 &8 8 ¥ § &8 § B

g a g $ - (] ] - 5

O 3 e - = 8 - lg' B g
. 8 @ @ 1 g o =3 3

. 3 § ¢

N Us. Average Per Capitd (6.5 g/day, 0.2 oz/day) Species

1 Recreational Fishermen (54 g/day, 1.9 oz/day) -
CRITFC (1994)(176 g/day, 6.2 oz/day) °
n = number of samples

Figure ES-3 Estimated Hazard Indices for Developmental Endpoint

ES-9




Immunological
50
Filet
10 deceeeee B eeeeeererreneen e B et teaane]
3 - %
//é 2 %
% /"‘9 7
'g 4 deeeeen 777, S PP
% /% % n=3
] 7 n=d
z ] A ™
0.1 R V/'///A .......
1 2 [
0.01 feeeene vova S I SO
i ' lor - ;}, _
g &8 &8 § §&§ § 8
s 0§ 0§ 0§ @1 3 I
8 g g B H 3 £
1] g 5 g
N ] o n=34  Whole Body
=9 =18
=2 ; ..n.ﬁ Z 7 n=ig....

NN
R

Hazard Index

0.01 §----

P - m m - [} [ -
g &8 2 8 8 1 &8 8
e e 8 % 5 8 5 5
] u & 4 = ‘E. 5,
c o & &2 & § 5 B

o @ 8 0O o

@
P U .S, Average Per Capita (6.5 g/day, 0.2 oz/day) Species

1 Recreational Fishermen (54 g/day, 1.9 oz/day)
22272 CRITFC (1994)(176 g/day, 6.2 ozlday)
n = number of samples

Crayfish 1691-83

Peamouth 1881

el m b e

ﬁ

‘Figure ES-4  Estimated Hazard Ihc_lices for immunological Endpoint

ES-10



UNCERTAINTY OF RESULTS

Some .of the key areas of uncertamty in this risk assessment are: 1) lack of toxicity values (reference
doses or RfDs) for some chermca]s 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 ';ead and dioxins/furans, the risk 61' adverse health effect from most of the chemicals without
published toxicity values was not assumed to be great, although these-chemicals could not evalu;';lted
quantitatively. ‘For lead, no consensus reference dose has been established. U.S. EPA has developed
a modell(IEUBK)_ to look at the health effects of lead to children, but the HHRWG decided not to include

children as an exposure group.

For dioxins and furans, U.S. EPA established a RFD for2,3,7,8-TCDD in 1985 of 1 pg/kg-day. This

. RFD has been withdrawn during U.S. EPA’s reassessment of dioxins and furans. A RfD 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
RfD. 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 thaﬁ 1.0 for some species collected in 1991 and 1993 (e.g., carp,

largescale sucker, and peamouth).

‘Representativeness of Samples

The concentrations in the whole-body and hatchery samples may not be representative of the concen-
trations normaily 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 éxposure 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 (WDFW/ODFW 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 Issnes

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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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-detection limit risk calculations are less than 20 percent lower and
higher, respectively, than the half-detection limit calculatic;ns. Because public health agencies typically
mﬁke Qecisions based on order of magnitude diffefences 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 per;:ent or less would be unlikely to affect risk-based decisions given the

uncertainty of the estimates.

Sample Sizes

“U.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 only
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 representative

of the true mean chemical concentrations for a species at the time they were analyzed.
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SECTION 1.0
INTRODUCTION



' 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 riv;ar
below Bonneville Dam (Bi-State Steering Committee 1990). 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
iower 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 hisforigal overview of the Bi-State
Program activities and oversight that contributed to the design and content of this healih risk assessment
report; Environmental Setting describeés the study area and its fishery resources; Overview of Approach
describes the process of risk assessment, and Report Organization is s; 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 Commitiee 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.



i

1.2 ENVIRONMENTAL SETTING

1.2.1 Lower Columbia River Study Area A

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 kmz) 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 Dém
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 channet
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 navxgatlon channel
following the Oregon side. Below Puget Island [RM 37 (RK 60)] the river opens inio 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 mi (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 mﬂuence on water surface
elevauon is evident to the base of Bonneville Dam. However, tidal sahmty intrudes no farther than
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 ﬁeavy 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 aguatic species (white sturgeon, carp, largescale sucker, peamouth, and crayfish) and three
anadromous fish species (chinook, coho, and steethead) 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 vaﬁous Oregon and Washington coastal bays and river systems. Sturgeon rigrations
appear to be primarily motivated by spawning, food availability, and water temperature (WDFW/ODFW
1994). 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
(WDEW/ODFW 1994). The total 1994 catch was approximately 20 percent lower (39,900) than the 1993
catch (WDFW/ODFW 1995). The majorii:y of the commercial catch is made during the fall (WDEFW/
ODFW 1994), but the recreational catch is spread mostly from February to October. Recreational catch
in the winter months is typicaily much Iower 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, 19953),

.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 muisance 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 includiﬁg crustaceans, aquatic insect larvae, earthworms, snails, and detritus (Wydoski and
Whitney 1979). Largescale sucker was Selected as an indicator organism primarily 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. [t 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, aciuatic 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 _knov;'m; however, historically this fish was
served in hotels of the Columbia River basin (Wydosl;i and Whitney 1979). Peamouth was selecied 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.



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, J., 11 May 1993, personal com-
munication). Crayfish was selected as an indicator organism because it is a food source for aquatic and
terrestrial wildlife, i$ 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 (WDFW/ODFW 1994). Salmon (coho and
chinook), steelhead, sturgeon, smelt, and shad are the principal species harvested from the Columbia
River (WDFW/ODFW 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 (LRH) 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 (WDFW/ODFW 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, 11,100 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 (WDFW/ODFW). 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.



Coho salmon are smaller than chinooks and less abundant on the Columbia, but still very bopular with
fishers. Coho salmon begin entering the Columbia River in August aﬁd 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 (WDFW/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 5-9ear 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 1995). —

Steelbead 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 steethead enter the river from November throngh April. The

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

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

and Janvary and hatchefy 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 (WDFW/ODFW 1994). Commercial catch of
winter steelhead has been prohibited since 1975. Recreationat 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.

1.3 OVERVIEW OF APPROACH

The risk assessment proceés involves characterizing the types of adverse health effects expected from:
exposure to a toxicant and estimating the probability of their occurrence; This process ge;lerally includes
the following four steps (U.S. EPA 1989a):



n 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.

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

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

L] - Exposure assessment - characterizing magniiude, 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.

n Uncertainty 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 bioaccumulation in fish tissue. Additionat
chemicals were analyzed because they were identified as part of an inventory of toxié 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 Tet;h 1993b). ’Fhé 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 (19952) IRIS database, U.S. EPA (1994a) HEAST, and U.S. EPA
(1995b)." These databases were also the source of tﬁe 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 exposﬁre 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 Bj-State Prpgram 1993b).
In this report, exposure to chemical contaminants was assessed separately for each species analyzed in
the three survejrs. 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 éonsuming varying

- amounts and types of fish from the lower Columbia River.

1.3.4 Risk Characterization _ 1

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 ave
displayed graphically as a function of fish consumlﬁtion 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
resuits 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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SECTION 2.0
STUDY DESIGNS/MET.




2.0 STUDY DESIGN AND METHODS

This section describes the study design and the field and Jaboratory methods used to generate the data for
this study. It also includes a discussion of the quality assurance/quality control (QA/QC) resuits 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 fevels in fish tissue were obtained from three separate sampling efforts. .
The first two, conducted in 1991 aﬁd 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 shelifish tissue. A human heaith 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

1994-95, was specifically designed to collect data for risk assessment purposes. Study designs for all
three efforts are briefly described below. 7 ' |
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 defermine whether chemical concentrations in fish could be used to identify

water quality problems.



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 staiions 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 cc;ncentrations 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 speciés 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 48
] Middle Section - River Mile 48 to River Mile 101 (Portland)
n 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 éurvey of lower Columbia River recrea-
tional fisheries. Each of the three areas has distinctly different characteristics. The estuary region
supports different %seﬁblages of flora and fauna éorﬁpared 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 eabh of the four resident
species in both the middle and the upper sections of the river. In the estuary section, three composites
of Eoth largescale sucker and carp were to be collected. Smallmouth bass and walleye were not expectéd
to reside in ,thé 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 fuolly imp_lemented 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, lipid 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 gillnets (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 deef:er water. Each of

the collection methods is described below.

2.2.1.1 Electrofishing. In all three surveys, fish Were collected using a boat-mounted electrofishing 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 wzapped 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 figh in the later surveys'. Sinking 6 x
100-tt gillnets with 2- to 6-inch variable mesh were deployed for 2-hr periods. Fish of the target species
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(peamouth 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 gilinets. These fish would then be sold to fish'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

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 199_4 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 cbtained 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 elecirofishing 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. Ali speéimens in 1995 were analyzed as filets as described below.

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

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

Step 1. The filleter’s hands were washed with ivory soap, rinsed with tap water, and then rinsed
with distilled water pfior 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 taﬁ 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.
Foilowing 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

50 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 fitet, which

2.9



did not include any skin, internal orgams, 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 pearnouth, 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 0-48), Middle (RM 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 éigned, dated, and noted the time on the chain-of-custody form. The cooler was sealed with
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or delivered in person.

2.3 LABORATORY ACTIVITIES

fiber tape and a custody seal. All samples were shipped fo the laboratory frozen via overnight delivery

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,

Iaboratory activities will be described separately for each survey.

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

1991

1993

1995

Lab 6ratom '
Alden Analytical Labs

Keystone/NEA
Precision Analytics, Inc.
Washington State University (WSU)

Lauck’s Testing Laboratories

Analytical Resources, inc.
Pacific Analytical, Inc.

- Aquatic Research, Inc.

Pacific Analytical, Inc.

Battelle Marine Science Lab

2.3.1 Sample Processing

Analyses )
Semi-volatile organics, pesticides/PCBs

Dioxins/furans, lipids

Metals

Metals
Metals

Semi-volatile organics, pesticides/PCBs, radionuclides -
Dioxins/furans, organotins, lipids
Metals

Dioxins/furans, semi-volatile organics, pesticides/PCBs, lipids
Metals

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 an;d immediately placed in a freezer at -10°C until processing. Each
batch was processed separately. All individuals in each composite were homogenized together after
partial thawing using a Hobart meat grinder with 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 -10°C until processing. Each batch was
processed separately, All individuals in each composite were homogenized together after partial thawing
using a Hoﬁart buffalo chopper and placed in individual jars. Aliquo_ts from each of the thirty-two

samples were sent to the other laboratories for analysis

2.3.1.3 1995 Risk Assessment Survey. 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 freézer ét -10° C until processing. Each batch was processed separately. Each filet was
homogenized separately after partial thawing using a Hobart meat grinder with 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 analysés are described in separate sections
below and in Table 2-1, Similar analytical methads were used for most anaiyses, 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:

Metal(s) Method

Ag, Ni, Cu, Ba, Sb, Zn ICP (EPA Method 6010) bs; Lauck’s

Pb ICP/MS (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 peroxid'e. The digestate was then refluxed with either dilate hydro-
chloric acid (ali ICP analyses) or’ 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 réquired 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 suifate 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, 1953, AND 1995 SURVEYS

Analytical Group

1991 Method

1995 Method

Metals
Antimony
Arsenic (total)
Barium|
Cadmium
Chromium

Copper,
Lead
Mercury
Nickel
Selenium
Silver,
Zinc

ICP (U.S. EPA Method 6010)
GFAA (U.S. EPA Method 7060)
ICP (U.S. EPA Method 6010)
GFAA (U.S. EPA Methed 7131)
not analyzed
ICP (U.S. EPA Method 6010)
ICP/MS (U.S. EPA Method 200.8)
CVAA (U.S. EPA Method 7471)
ICP (U.S. EPA Method 6010)
GFAA (U.S. EPA Method 7740)
ICP (U.S. EPA Method 6010)
ICP (1.8. EPA Method 6010)

1993 Method

GFAA (U.S. EPA Method 7041)
GFAA (U.S. EPA Method 7060)
ICP (U.S. EPA Method 6010)
GFAA (U.S. EPA Methed 7131)
GFAA (U.S. EPA Method 7191)
ICP (U.S. EPA Method 6010)
GFAA (U.S. EPA Method 7421)
CVAA (U.S. EPA Method 7471)
ICP (U.S. EPA Method 6010)
GFAA (U.S. EPA Methad 7740)
GFAA (U.S. EPA Methed 7761)
ICP (U.S. EPA Method 6010)

ICP/MS (U.S. EPA Method 200.8)
ICP/MS (U.S. EPA Method 200.8)
ICP/MS (U.S. EPA Method 200.8)
ICP/MS (U.S. EPA Method 200.8)
not analyzed
ICP/MS (U.S. EPA Method 200.8)
ICP/MS (U.S. EPA Method 200.8)
CVAA (U.S. EPA Method 7471)
ICP/MS (U.S. EPA Method 200.8)
GFAA (U.S. EPA Method 7740)
ICP/MS (U.S. EPA Method 200.8)
not analyzed

[Arsenic
inorganic|
nethylated

not analyzed
not analyzed

not analyzed
not analyzed

Hydride AA (Battelle MSL-M-035-01)
Hydride AA (Battelle MSL-M-035-01)

¥I-T

iSemi-volatile organics

GC/MS (U.S. EPA Method 8370

GC/MS with SIM (U.S. EPA Method 8270)|

GC/MS with SIM (U.S. EPA Method 8270)

AA = atomic absorption

ICP = inductively-coupled plasma .
GFAA = graphite furnace atomic absorption
CVAA = cold vapor atomic absorption

GC = gas chromatography

MS = mass spectroscopy

ECD = electron capture detector

SIM = selective jon monitoring

HR = high resolution

FPD = flame photometric detector

Pesticides/PCBs GC/ECD (U.S. EPA Method 8080} GC/ECD (U.S. EPA Method 8081) GC/ECD (U.S. EPA Methed 8081)
{[Dioxins/Furans HRGC/HRMS (U.S. EPA Method 1613A)] HRGC/HRMS (U.S. EPA Method 1613A) | HRGC/HRMS (U.S. EPA Method 1613A)
{Butyitids not analyzed GC/EPD (U.S. EPA Method 1656 not analyzed

Radicnuclides

alpha-emitters) not analyzed U.S. EPA Method 907.0 not analyzed
gamma-emitters not analyzed U.S. EPA Method 901.1 not analyzed

|Abbreviations
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. I Analytical Group

I ' TABLE2-2. DETECTION LIMIT RANGES FOR 1991, 1993, AND 1995 SURVEYS I

1991 1993 1995 II
T 1
Antimony - 2004050 11-15 36
Arsenic (total) 240-640 33-46 < 98°
Barium 100-500 wa 850 I
Cadmium 10-70 0.4-0.4 3-12
Chromium n/a <15°? n/a
Copper 430-2000 n/a < 151°
Lead 20-30 9-840 3-38
Mercury 12-15 149 < 39°
Nickel 430-2330 50-100 10-26
Selenium 240-640 33-46 < 100*
Silver 120-600 4-4 12
Zinc n/a < 12300° < 1800°
Semi-volatile organics (x 5&&) 200-4050 4.4-7400 10-20
Pesticides (ug/kg) 3-2000 - 2.5-12000 0.01-22,22
PCBs (ug/kg) 50-50 29-250 0.89-4.44
{Dioxins/Furans (ng/ke) 0.05-3.83 0.1-5.6 0.01-7.75

n/a’ = not analyzed )
* 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
inciuded the analysis of all QC samples required by the method.

Pesticides/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; pafathion;
0,p-DDE; 0,p-DDD; and 0,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 (RTX-5 and RTX-1701) were used for quantitation and confirmation. Each batch
included the analysis of all QC samples required by the method.

Dioxins/Furans. Samples were analyzed for the seventeen 2,3,7,8-substituted polychlorinatéd
dioxins/furans by isotope dilution high-resolution gas éhromatographylhigh resolution mass spectroscopy
(HRGC/HRMS) (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-5 GC column as primary. Al positive resuits 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 petrolenm 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. Twelve metals were anéllyzed by a variety of methods as indicated below:

Metal(s ) 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 inciuded the
analysis of all QC samples required by the method.

Pesticides and PCBs. All samples were analyzed for pesticides/PCBs by GClelectron capture
detector (ECD) using U.S. EPA Method 8080. In addition to the compounds normally detected using
this method, five additional pesticides (dicofol; methy! parathion; o,p-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 petréleum 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/Fumns. 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 (HRGC/HRMS) (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-_S GC column as primary. All positive results for 2,3,7,8-TCDF were confirmed using a
dissimilar GC column (Rix-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 2
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
hydrochioric acids, as well aé hydrogen peroxide to ensure dissclution 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 hydrochioric 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 ﬂﬁoride for analysis. The plutonium fraction was qluted 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, 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
petroleum ether as a solvent. The petrolenm ether fraction was partitioned from a homogenized aliguot
of the sample and then evaporated. The lipid residue was then weighed and compared to ihe original
aliquot weight. '

Metals. All samples were analyzed for ten trace metals (Ag, As, Ba, Cd, Cﬁ, Hg, Ni, Pb, Sb,
and Se). Concentrations of all _metals‘except mercury and selenium were determined by inductively
coupled plasma mass spectroscopy (ICP/MS)Y(U.S. EPA Method 200.8). Mercury was determined by
cold vapor atomic absorption (CVAA) and selenium was determined by graphite furnace atomic
absorption (GFAA). Total arsenic was determined by ICP/MS. 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 gemerally assumed to be 0réanoarsenic
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

130° 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 (Tetra Tech 1994b).

For each composite or individual sample, a 30 g aliquot was ground with anhydrous sedium 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 further 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 a2 MS detector in SIM mode. Each batch included the analysis of all QC samples reciuired by the
method.

Pesticides and PCBs. Pesticides and PCBs were analyzed by GC/Electron 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-
chlorobenzéne and hexachiorobutadiene) were also analyzed. Additional calibration standards for these
compounds were added to the initial and continuing calibration run sequences. Hexachlorobenzene 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. pércent ethyl ether in petroleum ether (pesticide fraction 2). The PCB fraction was
further 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 (HRGC/HRMS) (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)
éleanups (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 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 accordjﬁg to guidance provided by U.S. EPA
(1994b,¢,d). Several types of QA/QC data were éxamined, including initial and continuing calibration;
.insu'unient performance checks; preparation blanks; internal standard, surrogate, and niatrix 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

- summary 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 resulis (detected and non-detected)
for these metals were qualified as estimates.

2.4.1.2 Semivolatile Organics. Samples were analyzed for the presence of 54 semivolatile organic
compounds. None of the detected values were gualified as estimates based on the QA/QC results.

2.4.1.3 Pesticides/PCBs. Samples were analyzed for 37 pesticides and PCBs. Detected vales for 13
pesticides were qualified as estimates for some samples. Each of these compounds is discussed indi-
vidually below. Because of the low swrogate 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.

Dieldrin. 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

estimnates because continuing calibration results did not meet QC criteria.
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Methoxychlor. Two detected values (sturgeon) from seventy-thrée samples were qualified as

estimates because continuing calibration results did not meet QC criteria.

DDT and 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; 0,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 Dioxins/Furans. Forty-four samples were analyzed for seventeen 2,3,7,8-substituted dioxin and

furan congeners. Based on the review of QC data (ca]jbfation, 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 resuit is an estimate because it falls
below the calibration scate. 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 ’S/M’ is given below,
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Number of Samples Number of Samples Number of Samples
Congener Qualified with § Qualified with S/M Quatified 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
I OCDD 18 5 0
2378-TCDF 0 0 1
12378-PeCDF 22 11 0
23478-PeCDE 24 12 0
123478-HxCDF 20 6 0
123678-HxCDEF 15 i1 0
234678-HxCDF 13 15 4
123789-HxCDF 10 5 0
1234678-HpCDF 16 i4 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 QA/QC 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
(cadminm, chromium, lead, nickel, selentum, silver, and zinc) were gualified 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.
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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 mg/kg) 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 addiiion, seven samples were qualified as undetected due to blank contamination because sample
concentrations (0.038-0.084 mg/kg) did not exceed the blank conéentration by 5X.

Mercury. Two of the thirty-three samples were qualified as undetected due to blank contami-
nation because sample concentrations (0.045-0.049 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 contiﬁuing 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. o

2.4.2.2 Semivolatile Organics. Samples wefe 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 compoundsA 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 ug/kg)
by 5X.

2-Methylnaphthalene. Two of thirty-three samples were qualified as undetected due to blank

qont;mination because sample concentrations (5.6-5.7 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-tbree 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.

Dibutyltin. 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.
Tribuyltin. 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 ug/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, and dioxins/

furans. The QA/QC 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) atsenic (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 (Jg) 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 thirfy—one samples were qualified as estimates (Jg) because duplicate pre-
cision requirements (430 percent) were not met. The relative percent difference (RPD) between the
duplicates was 36 percent. In addition, two samples were a];so qualified as undetected due to blank
contanination (BU) because sample concentrations were less than five times the blank concehtration (ie.,
the 5X rule). The concentration of barium detected in the blank (0.016 pg/g dry) was slightly higher than
the detection limit (0.011 pg/g dry). ‘

Lead. Twenty-five of the thirty-one samples were qualified during the QC review. Thirteen of
the samples were qualified (BUJg) 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 (Jg) because of duplicate analyses. RPDs for the two duplicate pairs which exceeded precision
criteria were 84 and 53 percent. Tead was detected in two pieparation blanks at concentrations 3X
(0.044 vs. 0.014 pg/g dry) and 2X (0.006 vs. 0.003 pg/g dry) the detection limit.

Nickel. Six of ﬂle 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 (Jg) 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 (J) 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 Semivolatile Organics. Thirty-one fish tissue samples were analyzed for the presence of thirteen
semivolatile chemicals. 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 compouhd 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 (UJ5) 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. Oné safnple was
qualified as BUJ5 because of blank contamination and low surrogate recoveries, while one additional
sample was qualified as J5 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 pug/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 sampies
were qualiﬁed (J5) because surrogate spike recoveries were outside acceptable QC recovery limits.
Three samples were qualified (J1) because sample concentrations were below nominal reporting limits
(10 pg/kg). The Jy qualifier indicates that the analyst was confident that the compound was present in

the sample, but the actual concentration reported is less certain than reported concentrations greater than

10 pg/kg.

Phenol. T\;;renty-ﬁve of the thirty-one samples were qualified in the QA review. Twenty-three
samples were gualiﬁed 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 ranginé from 8-17 pg/kg (nominal reporting limit = 10 pg/kg).
Sample concentrations as high as 52 pe/kg were qualified as undetected because of the biank contami-

nation.

2.4.3.3 Pesticides/PCBs. Thirty-one fish tissue samples were analyzed for the presence of thirty-two
pésticides/PCBs. These samples were analyzed in five batches. Quality conirol samples analyzed with
each batch included method bianks, 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.
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None of the compounds were quéliﬁed as estimates for any of the samples. Two compounds were quali-
fied 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 pg}’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 dioxihs/
furan congeners. These samples were analyzed in 5 batches. Quality control samples analyzed with ea(;h
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

reporied 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 quali-

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 5X. 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 (BU) 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 contarnination in the analytical
~ apparafus.
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1,2,3,6,7,8-HxCDF. 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.

2,3,4,6,7,8-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 usabilify of environmental data for risk assessments
(U.S, EPA 1990a). In addition to the data quality criteria goals, the source, Vdocumentation, analytical
methods/detection 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 preéented in Section 2.4, With the
exception of a single sample analyzed for pesticides/PCBs, 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 lahoratories 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
(Tetra 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 screen'ing 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 assessmeﬁt

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).

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

although smatler-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

(¢.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

An exposure pathway defines the course a chemical takes from its source to a j;totentially 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 Columbig 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 Bi-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 eﬁcposure 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 (CDI), an amount per body weight per time

(mg/kg-day).

CD1

where;
CDI

CF
IR
EF’
ED
BW
AT

The equation for CDI is:

CxCFxIRxEFxED
BW x AT

= Chronic daily intake of a specific chemical (mg/kg-day)

= Chemical concentration (mg/kg)

= Conversion factor (kg/g)

= Ingestion (consumption) rate (g/day)

= Exposure frequency (days/year)

= Exposure duration (years)

= Body weight (kg)

= 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 dﬁratioﬁ. 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
Tabie 3-1.

3.3.1 Consumption Rates

Two surveys of fish consinnption 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. Sub_]ects were asked about where they fished, type of fish caught, fate of fish,

parts consumed, and preparatlon method The specific consumption rates calculated included 58.7 g/day
(mean of all adult respondents) and 176 g/day (95th percentile for ail 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 uncertaiutj, 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 ov}n 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
Parameter RME Value Source/Rationale ,
Concentration (C) Arithmetic mean in mg/kg Species and chemical specific
Ingestion Rate (IR) Variable
6.5 g/day National per-capita average (U.S. EPA 1990a)
534 g/day Recreational fisherman average (U.S. EPA 1991a)
176 g/day G5th percentile adult consumption (CRIFTC, 1994)
Exposure Frequency (EF) 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 19%0a)
Body Weight (BW) 70 kg Average adult bodyweight (U.S. EPA 1990a)
Averaging Time (AT) Noncarcinogens: EF x ED (days) By definition (U.8. EPA 1991a)
Carcinogens: 25550 days




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‘consﬁ'mption of freshwater fish and
crayfish. In order for the reader to inferpret 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 g/day, 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
CRITFC (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, chemjcéls which were detected were evaluated separately from chemicals that were
not detected. A flowchart which portrays the decision proeess 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-haif 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 yeai' combination are provided

in Appendix B. Chemicals which were not detected in any sﬁmpie for a given species were considered
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non-detected chemicals. For each species, potential risk from these chemicals was evaluated at the full
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 19952a) and
the 1994 supplement number two annual update of the Health Effecfs 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 proﬂe, which discusses the chemical’s non-

carcinogenid 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 chernical. . 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 RfD is an estimate (with uncertainty spanning perhaps an order of
magnitude or greater) of the daily exposﬁre to the human population, including sensitive subu-popuiations,
that is likely to be without an appreciable risk of deleterious effects during a lifetime. Table 4-1 also
displays the confidence level iﬁ the RID, a measure of uncertainty associatéd Wiﬁh the experimental
procedure supporting the RfD; the uncertainty factor (UF), a measure of uncertainty associated within

the data extrapolations for estimating the RfD (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)

I =
Oral RfD
Chemical (mg/kg-day) | Confidence | UF/MF _ Critical Effect Hazard Index® Source

Increz;;ed adrenal weights and CNS i

1,2,4-Trichlorobenzene 1E-2 Medium 1000/1 | effects CNS IRIS

2 ,4-Dintrotoluene 2E-3 High 100/1 Hematopoietic effects CNS, Dev RIS

2-Chlorophenol 5E-3 Low 1000/1 | Hematopoietic effects Dev IRIS

4-Methylphenol 5E-3 - 1000/1 | CNS effacts 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 RIS

Antimony 4E-4 Low 1000/1 | Hypertension None IRIS

Aroclor 1248 7E-5¢ - - Immunological effects Dev, Imm -

Aroclor 1242 7E-58 - - Immunological effects Dev, Imm -

Aroclor 1254 2E-5 Medium 10041 Immunological effects Dev, Imm IRIS

Aroclor 1260 7E-58 - - Immunological effects Deav, Imm -

Arsenic (inorganic) 3E-4 Medium 3n Hyperpigmentation, keratosis CNS IRIS “

Barium 7E-2 Medium 3n Cardiovascular effects None RIS

Benzyl alcohol 3E-1 - 100/1 Decreased weight None HEAST

Bis(2-ethylhexyl)-

phthlate 2E-2 Medium 1000/1 | Hepatotoxicity None RIS "

Cadmium (food) 1E-3 High 10/1 | Renat toxiclty - Dev IRIS |

Chromium (IID°® 1E+0 Low 100/10 | Renal necrosis None IRIS I

Dacthal 1E2 High 100/1 | Hepatotoxicity CNS, Imm IRIS l

DDD 5E-4¢ - - CNS effects CNS, Dev, Imm -

DDE 5E-4° - - | ons effects CNS, Dev, Imm -

DDT 5E-4 Medium 100/1 CNS effects CNS, Dev, Imm IRIS

Di-n-butylphthalate 1E-1 Low 10600/1 | Increased mortality None IRIS

Dieldrir 5E-5 Medium 100/1 Altered fortility Dev, Imm IRIS
Decreased weight gain,

Endosuifan (I and 11} 6E-3? Medium 100/1 glomerulonephrosis None IRIS

Endrin 3E-4 Medium | 10071 | CNS effects CNS IRIS
Decfeased RBC, cell volume &

Fluorene ! 4E-2 Medium 3000/1 | hemoglobin None RIS

gamma-BHC (Lindane) 3E-4 Medium 1069/1 | Hepatotoxicity, renal toxicity CNS RIS

Heptachlor 5E-4 | Low 30011 Increased male liver weights Dev RIS

Hexachlorobenzene 8E-4 Medium 100/1 Liver effects None IRIS

Hexachlorobutadiene 2E4 - 1000/1 | Renal effects Nomne HEAST I
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TABLE 4-1. ORAL NON-CARCINOGENIC TOXICIT? VALUES

pr—— i ——————
b——————————

(Page 2 of 2)
“Oral RID —

Chemical (mg/kg-day) | Confidence | UR/MF Critical Effect Hazard Index! Source
Isophorone 2B-1 - | Medium 1000/1 | Renal necrosis None IRIS
Lead NlAd - - Hematological changes, CNS effects Nomne IRIS
Malathion 252 Medium "} 10/1 Depressed cholinesterase CNS IR1S
Mercury® ' 1E-4 Medium | 1071 | CNS effects : CNS IRIS
Methoxyclor . 5E-3 Low 1000/1 | Excess litter loss " Dev IRIS

: Chelinesterase inhibition, reduced 7
Methyt Parathion 2.5E-4 Medium 100/1 hemoglobin and hematoctit CNS IRIS
Mirex 2E-4 High 300/1 | CNS effects ' CNS, Dev RIS
Nickelf 2E-2 Medium 300/1 | Hematopoietic effects ' . None IRIS
Parathion 6E-3 - 101 Hematopoietic effects CNS HEAST
Phenol ’ GE-ll Low 100/1 | Hematopoietic effects Dev IRIS
Pyrene ' 3E-2 Low 3000/1 | Renal effects - None RIS
Selenium 5E-3' High n CNS effects CNS, Dev IRIS
Sitver 5E-3 Low 31 | Skin discoloration None IRIS
Decrease in erythrocyte superoxide .
Zine 3E-1 Medium 3n dismutase None IRIS

2 Adopted from Aroclor 1016.
b Adopted from Endosulfan.
€ Adopted from DDT.
Currently there are no U.S. EPA-approved toxicity values for lead or dmxmslﬂlrans
© Chromium was analyzed as total chromium. The oral RfD for Cr (II[) was used for this toxicity evaluauon because the trivalent form is more
cominonly found in biological organisms (Amdor et al. 1591).
Nickel as soluble salts.
& Mercury RfD is based on methylmercury.
Indicates to which of three hazard indices chemical belongs. Dev .= Developmental CNS = Central Nervous System, Imm = Immunological.

3

NA = Not available.

The followmg principle sources of toxicity values were used:
1) U.5. Environmental Protection Agency (EPA). ond Quarter 1995. Integrated Risk Informatmn System (IRIS), Office of Health
and Environmental Assessment, Environmentat Criteria and Assessment Office, Cincinnati, OH.

2) U.S. Environmental Protection Agency (EPA). 1994, Health Effects Assessment Summary Tables (I-IEAST), Office of Solid
Waste and Emergency Response, Washington, DC.
3) U.S. Environmental Protection Agency (EPA) Region Il Risk Based Concentrations Table, March 1995.
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TABLEI 4-2. NONCARCINGGENIC ENDPOINTS FOR DETECTED CHEMICALS
re S e o
ENDPOINT
3
& ) o 3] S =
g 5 E: 3 3 2 2 g
e = 'Y % Z % = S E
ANALYTE g a 2 g = 3! = S - 9
Acenaphthene X
Aldrin X X X
tAntimony X X
tAroclor 1016 X X
Aroclor 1221 X x
Aroclor 1232 X Xt
Aroclor 1248 x Xt
fAroclor 1254 X X
Aroclor 1260 X X
Arocior 1242 X x
Arsenic (inorganic) X x X
[Barivm X
enzyl alcohol =
Bis(2-ethylhexyl)phthalate X
'admium ' X X
hiordane, alpha X X X
hiordane, gamma X x X
{Chlorophenol, 2- x X
hromium (assumed trivalent) : X
IDacthal X X X X
DDD (p,p") x 5 x X x
DDE (p,p") x x X X X
DDT (p,p') X x b3 X x
Dieldrin . x x X
iDinitrotoluene, 2,4- x X x
HEndosulfan suifate X X X x
Endrin X X
torene X x
eptachlor X X
Ieptachlor Epoxide X X
exachlorcbenzens X
exachlorobutadiene XF
exachlorocyclohexane, alpha- X
exachlorceyclohexane, beta- X
exachlorocyclohexane, delta- X
exachlorocyclohexane, gamma X X
lisophorone X
ad {(and compounds} (inorganic) X b4 X x
alathion X X
ercury (methyl) b
sthoxychlor X
ethylparathion X X
ethylphenol, 4- X
X x x X
Xi
X x*
x x*
X
Selenium (and compounds) X x x
richlorobenzere, 1,2,4- X x
. X
rand Total 23 23 19 13 8 3 13 2

JCARDIAC= Cardiovascular effects including hyperkalemia, myocardial arhythmia, or hypertension
2 O= immunological effects.
curce assumed to be IRIS, 1995 unless otherwise denoted:
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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 dioxing 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 represénts a plausible upper-bound estimate of the pfobahﬂjty of response per unit intake of a
chemical over a lifetime. The SF is based on a dose-response curve using available carcinogenic data .
for a given chemical. Mathematiéal 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 carcindgenic response is zero. This mechaniém 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
Weight-of-Evidence .
Classification Category
A | Human carcinogen
B Probable hiiman carcinogen
B! - Limited human evidence
‘ B2 - Sufficient evidence in animals, no human evidence

ll C Possible human carcinogen
" D Not classifiable as a human carcinogen
“ E Evidence of noncarcinogenicity in humans
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TABLE 44. ORAL CARCINOGENIC TOXICITY VALUES

Chemical Oxal ; {kg-day/mg) | Weight of Evidence Tumor Type/Location Source
W 1.5E+5 B2 4 Hepatocellular carcinomas HEAST
1,4-Dichlorobenzene 2.4E-2 B2 Liver HEAST
Aldrin 1.7E+1 B2 Liver carcinomas RIS
Aroclor 1242 7.7B+02 B2 Hepatocellular carcinomas -
Araoclor 1248 7.78+02 B2 Hepatocellular carcinomas -
Aroclor 1254 7.7B+03 B2 Hepatoceilular carcinomas -
Aroclor 1260 7.7E-+G3 B2 Hepatocellular carcinomas -
‘ Skin cancer, internal organs
Arxsenic (inorganic) 1.75E4-0 A (lung, liver, kidney & colon) RIS
BHC, alpka 6.3E+0 B2 Hepatoceilular carcinomas IRIS
BHC, béta 1.8E+0 C Hepatocellular carcinomas IRIS
BHC, gamma (Lindane) 1.3E+0 B2-C Liver tumors HEAST
bis(2-ethylhexyl)phthalate 1.4E-2 B2 Hepatocellular carcinomas IRIS
Cesium 137 3.16E-11P A All organs & fissues HEAST
DDD 2.4E-1 B2 Lung, liver, thyroid IRIS
DDE 3.4E-1 B2 Liver, dlyroid IRIS
DDT 3.4E-1 B2 Liver IRIS
Dieldrin 1.6E+1 B2 Liver carcinomas IRIS
Heptachior 4.5E+0 B2 Hepatocellular carcinomas IRIS
Hexachlorobenzene 1.6E+0 B2 Liver, thyroid, & kidney IRIS
Hexachlorobutadiene 7.8E-2 c Renal neoplasms IR1S
Isophorone 9.5E-4 C Preputial gland carcinomas IRIS
EPA
Mirex 1.8E+0 B2 Liver carcinofas Region I
N-Nitroso-di-n-prepylamine 7.0E-+0 B2 Hepatocellular carcinomas IRIS
Plutonium 238 2.95E-10° A All organs & tissues HEAST
Plutonium 23%/240 3.16E-10° All organs & tissues HEAST

—

{2 Adopted from PCBs.

!b Slope factor in Risk/pCi.

The following principle sources of toxicity values were used:
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0.5, Environmental Protection Agency (EPA), ond Quarier 1995, Integrated Risk Information System (IRIS), Office of Health ang
Environmental Assessment, Environmental Criteriz and Assessment Office, Cincinnati, OH.

U.S. Environmental Protection Agency (EPA), 1994, Health Effects Assessment Summary Tables (HEAST), Office of Solid Wastgl
and Emergency Response, Washington, D.C.

U.S. Environmental Protection Agency (EPA) Region IIl, Risk Based Concentration Table, March 1993.



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 (TEFs) to convert the concentration of any CDD/CDF
congener info an equivalent concentration of 2_,3,7,8—TCDD (U.S. EPA 198%). 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 FURAN CONGENERS |

e e e e

i
|
Chemical TEF Value? Oral SF (kg-day/mg)
2,3,7,8-TCDD 1 1.5E+5 l
1,2,3,7,8-PeCDD 0.5 7.5E+4
1,2,3,4,7,8-HxCDD 0.1 1.5E+4 l
1,2,3,6,7,8-HxCDD 0.1 1.5E+4
1,2,3,7,8,9-HxCDD 0.1 1.5E+4 l
1,2,3,4,6,7,8-HpCDD 0.01 L5B+3
0CDD 0.001 1.5B+2 l
2,3,7,8-TCDF 0.1 1.58+4
1,2,3,7,8-PeCDF 0.05 7.5E+3 l
2,3.4,7,8-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 i
2,3,4,6,7,8-HxCDF 0.1 1.5E+4 ’
1,2,3,4,6,7,8-HpCDF 0.01 1.5E+3 l
1,2,3,4,7,8,9-HpCDF 0.01 1.5E+3
OCDF 0.001 1.5B+2 l
4 U.S. EPA 198%b
|
i
|
|
|
i
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SECTION 5.0
RISK CHARACTERIZATION



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 ié proportional to dose with the assumption
that there is no "threshold." 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 Continéency
Plan (NCP) (U.S. EPA 1990c), excess carcinogenic risks from exposure to Superfund sites are considered
to be unacceptable if greater than 1.0E-4 (1 chance in 10,000), while excess cancer risks smaller than
1.0E-6 (1 chance in 1 million) are considered to be of minimal concern. For the purposes of this risk
assessment, an individuoal lifetime excess cancer risk of 1.0E-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 camcer 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 fepresented by the ratic of a chemical’s exposure level and the route-specific reference

dose (RED), and is expressed in terms of a hazard quotient (HQ).

CDI

HQ = RfD

where:

- HQ Chemical-specific Hazard Quotient (unitless)
CDI = Chemical-specific Chronic Daily Intake (mg/kg-day)
RfD = Route- and chemical-specific RfD (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.

52

Wi M Ome WA MO N SN AW S e



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 mulﬁple c_hemicals, for a specific endpoint. This approach, consistent with U.S. EPA guidance,
assumes that simultanecus 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 198%a). 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. Consumptioq rates of 6.5 g/day [average U.S. annual fish consumption rate (U.S. EPA
1990&)], 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)] were used to evaluate the potential for
exceeding a 1,0E-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
1.0E-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 tlu'éshold 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 valuesr 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 ingesﬁon rate of 6.5 g/day and
an exposure duration of 30 years, total carcinogenic risk for all species is greater than 1.0E-6. Under
these exposure assumptions, 1991 risk values range from 1.17E-5 (crayfish) to 1.74E-4 (carp), 1993 risk
values rangé from 1.01E-5 (crayfish) to 9.12E-5 (largescale sucker), and 1995 risk values range from
2.30E-6 (steelliead) to 6.66E-5 (carp). For an exposure duration of 70 years, total carcinogenic risk for
all species except steethead is greater than 1.0E-S (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 steglhead) collected in 1995. The 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 . [[

l#
| ' 1991 - ] 1993
[ Ingestion Rate Carp Carp__ [ Crayfish [ LS Sucker
. 30 Year Exposure
6.5 g/day 1.74B-04 1.17E-05 6.55E-05 1.37E-04 3.49E-05 3.07E-05 1.01E-05 9.12E-05
54 g/day 1.45E-03 9.68E-05 5.45E-04 1.14E-03 2.90E-04 | 2.55E-04 8.40E-05 7.58E-04
176 g/day 4.72E-03 3.15E-04 1.77E-03 3.72E-03 9. 45E-04 8.31E-04 2.74E-04 247E-03
- - 70 Year Exposure "
6.5 g/day 4.24E-04 2.84E-05 1.60E-04 | 3.34E-04 | B.49E-05 | 7.47E-05 | 2.46E05 | 2.22E-04 n
54 g/day 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 6.01E-03 |
[ 1991 and 1993 Data Combined |
Ingestion Rate| Carp Crayfish LS Sucker I
30 Year Exposure ) |
6.5 g/day 1.66E-04 1.78E-05 8.03E-0
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 g/day 4.03E-04 4,33E-05 1.95E-04
54 g/day 3.35E-03 3.60E-04 1.62E-03
176 g/day 1.09E-02 1.17E-03 5.28E-03
1995
Ingestion Rate Coho | LS Sucker { Steelkead | Sturgeon I
30 Year Exposure :
6.5 g/day 6.66E-05 7.44E-06 | . 4.07E06 1.52E-05 2.30E-06 2.24E-05
54 g/day 5.53E-04 6.18E-05 3.38E-05 1.27E-04 1.91E-05 1.86E-04
‘ 176 g/day 1.80E-03 2.01E-04 1.10E-04 4.12E-04 6.23E-05 6.07E-04
l 70 Year Exposure _
6.5 g/day 1.62E-04 1.81E-05 | 9.89E-06 3.71E-05 5.59E-06 | 5.45E-05
| 54 gfday 1.35E-03 1.50E-04 8.22E-05 3.08E-04 4.64E-05 4.53E-04
176 g/day ~ 4.39E-03 4.90E-04 2.68E-04 1.00E-03 1.51E-04 1.48E-03 i
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1991
Ingesiion Rate
Developmental Endpoint
6.5 g/day 0.63 0.013 0.65 042 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 g/day 17.08 0.36 17.65 11.24 8.71 8.00 1.04 31.15 F
’ Immunological Endpoint .
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 0.28 932
176 g/day 15.74 0.09 17.16 3.88 8.48 7.35 0.91 30.36
: CNS Endpoint I
6.5 g/day 0.24 0.04 0.09 0.20 0.18 0.09 0.04 0.18
54 g/day 1.96 0.30 0.75 1.67 1.48 0.73 0.36 1.52
176 g/day 6.38 0.97 2.46 ' 5.44 4.84 2.39 1.18 4.95
T Hematopoietic Endpoint -
6.5 g/day 0.06 0.012 0.012 0.013 0.005 0.02 0.014 0.007
54 g/day 0.51 .10 0.10 0.11 0.04 0.17 0.12 0.06
176 g/day 1.67 0.33 0.32 0.36 0.14 0.56 0.38 0.19 '
Hepatic Endpoint e
6.5 g/day 0.03 0.008 0.02 0.12 . 0.03 0.02 0.002° | 0.03
54 glday 0.25 0.06 0.17 0.96 0.21 0.17 0.02 0.23
176 g/day 0.81 0.21 0.56 3.13 0.69 0.56 0.06 0.76 1§
Renal Endpoint
6.5 g/day 0.015 0.007 0.004 0.004 0.001 0.003 0.003 0.003
54 g/day 0.12 0.06 0.03 0.03 0.012 0.03 0.02 0.03
176 g/day 0.40 0.18 0.10 0.10 0.04 0.09 0.08 0.09
6.5 g/day 0.58 0.05 0.90 I
54 pgfday |- 4.84 0.40 7.49
176 g/day 15.77 1.29 24.40 l
Tl Immunotogical Endpoint X
6.5 g/day 0.53 0.04 0.87
54 g/day 4.37 0.31 7.20 '
176 g/day 14.24 1.01 23.48
CNS Endpoint
6.5 g/day 0.10 0.03 0.07 ‘
54 g/day 0.84 0.23 0.60 '
176 g/day 2.73 0.75 1.95
Hematopoietic Eddpoint
6.5 g/day 0.06 0.02 0.010 '
54 g/day 0.50 0.15 0.08 ‘
176 g/day 1.64 0.50 0.26 .
Hepatic Endpoint l
6.5 g/day 0.03 0.014 0.04
54 g/day 0.29 0.12 0.34
176 g/day 0.93 . 0.38 1.11 '
Renal Endpoint :
6.5 g/day 0.011 0.005 0.003
" 54 g/day 0.09 0.04 0.03 l
176 g/day 0.30 0.14 0.09 ;
e
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TABLE 5-2. TOTAL NONCARCINOGENIC HAZARD INDICES

FOR SPECIFIC ENDPOINTS (Page 2 of 2)

[ Ingestion Rate

1995

———

Chincok

Coho

LS Sucker

Developmental Endpoint

Steelnead | Smrgeon |

6.5 g/day 0.29 0.02 0.008 0.06 0.02 0.09

54 glday 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

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 g/day 6.77 0.36 0.11 1.44 0.18 2.09
K ' CNS Endpoint :
i 6.5 g/day 0.17 0.10 0.05 . 0.16 0.07 0.09

54 giday 1.41 -0.87 0.38 1.29 0.59 0.73
N 176 giday 4.61 2.82 1.24 421 1.92 2.37
i ] Hematopoietic Endpoint

6.5 g/day 0.0001 0.0001 0.0001 0.0001 0.0001 0.0004

54 g/day 0.001 0.001 0.001 . 0.001 - 0.001 0.003

176 g/day 0.004 0.003 0.004 0.003 0.003 0.010

j 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
l 176 g/day 0.97 0.32 0.13 0.39 0.32 0.78
I Renal Endpoint ‘

6.5 g/day 0.00001 0 0.0003 0.0003 0.0001 0.0001

54 glday 0.0001 0 0.002 0.002 0.001 0.001

176 g/day 0.0003 0 0.008 0.007 0.002 0.003
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Estimated Excess Cancer Risk for 30-year Exposure
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Carp and largescale sucker were collected in all three survéys. 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 Jargescale 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 1591/93
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 wholhenbody 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 salmonid 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 IRIS. Of these six endpoints, HI for de\;elop-
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.

5-10



. -
.

‘-'

;
- .

U.S. Average Recraationsl  CRITFC (1904)
" Per Capia Fishaman  osth Percentie
GSgidey) - (54 g/day) {176 g/day)
101,
A: Carp Filet (1994-95) | |
L0 P — sossvrnssenssnnnneans|onsirnnrannnsssinsanas ././ 70y
"’ 0 yr exposurs

10-3 S O, PRSP % renvars

Excess Canéer Risk

10-7 l ¥ L4 lll'llll ¥ LI Ili'lll‘l L} | ] llllll‘ [} L}
0.1 1.0 . - 10.0 100.0 300.0
U.S. Avorage Recreational  CRITFC (1954)
Par Capita Fitherman  G5th Percentie
10 (6.5 g/day) (54 g/day) (176 g/day)
B: Carp Whole Body (1991-93) _ - |- me
402 oot
3 T
[ 10-3 it astet s ettt et im st et e e s eaa et et s bes aaen « S %
3
c
©
Q
@
g
(13}
10‘7 l | § ALl IIIIII[ ) ) IIlllil L) 'I,Ill'IiI'I 1 i
0.1 1.0 10.0 100.0 300. 0
Consumption Rate (g/day)
1 1 IIIIIII 13 1] Illllii L] T |;|r||| T 1] L}
1.0 . 10.0 : 100.0 400.0
Consumption Rate (meals/year)
.Figure 5-3 Estimated Excess Cancer Risk for ConsLiming A) Carp Filets and B) Carp Whole Body

3-11




107

U.S. Average Racresiiocoal  CRITFC (1904)
Par Capita Fishaeiman  95th Parcantia
(6S5ghiny) (54 g/day) (176 g/day)

1 0'2 s erunrtinsscsnratnnnansrsnantuencoess PP FRre T Y TTETT TR ITITRPYYITTY TYTYTIS TR PR YT CYTT e

104

Excess Cancer Risk

103 Hoerreerranenes S — vermsasssrssafuarersanitaniannessasnans .

A: Largsscale Sucksr Filat (1994-95)

70 yr posurs
L] V¥

S
R ‘

' L] I f ll_l'lll ¥ 1 | erIII L] (1 illfl’r ]

1 1.0 10.0 100.0 300.0

U.3. Aversge Recrsstionsl  CRITFC (1984)
Per Capits . Flsherrman S5th Parcentiis
(8.5 g/day) (54 gidy) (178 gidey)

10+

102 —-eeevreennn- sasesnresusisbetinssesannessnranasanntaas S FUURTUPTUURVOTN NUURRRO. S

B: Largescals Sucksr

Whole Body (1991-93) )
earaes myrm

// 0 yr mposurs

ArRsaassbbeomnnan suanse A14000044sdnbbiannannnss nseesensesansERRRseE o e g e e vasunsfunanan -

Excess Cancer Risk

T I Illll'r 1 1 ll)llll L) ¥ rrl_llll ¥ i

T . 10 10.0 100.0 300.0
Consumption Rate (g/day)

1 Ll ili_l'rrl ] ¥ ll'lllll ¥ T !Illlll ’ Ly T

1.0 _ 10.0 100.0 400.0
Consumption Rate (meals/year)

Figure 5-4

Estimated Excess Cancer Risk for Consuming A) Largescale Sucker Filets and
B) Largescale Sucker Whole Body

5-12

Ut o SoS Sad Sk fuS ag ew Mud e Ak sl v S AN R A W



¢

U.S. Average Recrsationasi  CRITFC (1954)
Par Capita - . Fisherman S5th Paccantile
1' o (85 g/day) (4g/day) (176 g/day)

A: Crayfish Whole Body (1991-93)

70 yr sxposurs
20 yr exposure

[ VPOV FSSTUPRUOTRVROPURROR

Excess Cancer Risk

10-7 l ¥ ¥ L Il.llll L L] Ii'f‘llll ¥ ] 1 IIII'II 1 )
0.1 1.0 10.0 100.0 300.0

L5.8. Avarsge Recrastionsl  CRITFG (1064)
Per Capita Fisherman  95th Parcentils
10+ (8.5 g/day) - {54 g/omy) (176 g/day)

B: Peamouth Whole Body (1991)
L 2 — rereroneresstessssansssseemsstaoesssssrasfrssinerisssssanssnsrsssasesestbasenssassensenslut®] 1O I €POSUS

// 30 yr wposure

10-3 RSP PUUIIIN SYUU i’ gl sannssssrasfrrinen

Excess Cancer Risk

10-7 l I t lllllll ¥ L) l‘lilll L) L) lllllll 1 1

01 1.0 10.0 -100.0 300.0
Consumption Rate (g/day) -

I l'llllfll 1 ) Illllil 1 [] lIIITlI ¥ 1 ¥

1.0 - 100 .100.0  400.0
Consumption Rate (meals/year)

Figure 5-5 Estimated Excess Cancer Risk for Consuming A) Crayfish Whole Body and
B) Peamouth Whole Body '

5-13




101

102

102

104

Excess Cancer Ri

U.S. Awrage Recrestional  CRITFC (1904}
Par Capita Fishermen  §5th Percentie
(8.5 g/day) Gagiday)  (17C giiay)
A: Sturgeon Filet (1995)
|~ 70w oposrs
I SR vetessssecrastesarasaan /// s 30y eponrs

10-7 l L} L) Iilifll i ) Illllll 1 i I!IIIII H
0.1 1.0 10.0 100.0  300.0
U»F;S&Acw&%o Recrastional gghrr:c {1964}
101 . (8.5 giday) (Segidey) (178 giday)
B: Sturgeon Filet (1991)
Q02 dioienrnirmrcrenenne s sanes e SOSURIN ST OOUORIIN BTSRRI
70yr wposurs
% O3 oo rereremrirererirensseserensseres s sanseees s eas e wreeersrannesrssnsievernesdhespgg O s / 30yr expoaire
£ 104
(&
0
2 10%
§
10
10.7 i ¥ ) lllll’l’r 1 ) ll_illll ' ¥ ] llilll[ L)
0.1 1.0 10.0 100.0 300.0
Consumption Rate (g/day)
L] ¥ Ilillll L) 1 !llfill 1 ¥ lllllll [] 1) [
1.0 10.0 100.0 400.0
Consumption Rate (meals/year)
Figure 5-6  Estimated Excess Cancer Risk for Consurning A) Sturgeon Filets (1995) and

B) Sturgeon Filets (1991)

5-14



u.s._Am’ Recrestionsl.  CRITFC (1994)
. Pér Capia Fishermen  95th Parcentile
10 (85g/dey) GAgde) (178 gldny)
A: Chinook Filet (1994)
[ T I seemnersensensnan SRR P
- _
[T,
E 10'3 w—fesasanas serrvrtssttranesate essenan wrevas [ . i : ..-y mwm
T 30w exposure
8. o
&
0
8
i
10.7 1 l‘ L) IFIIII 1 ¥ lllllll ¥ L ll'_l'lll!_ L 1
0.1 : 1.0 10.0 100.0 300.0
. ' Ug&:g::zr Recraationsl gggrrc(teaq
10+ (6.5 giday) (G4g/dy) (178 g/day)
B: Coho Filet (1994)
R [ 0 ) J FS——— ereesensreassnnneas serarensarsasefancascsnsseasnsnsaransas SR R
K-
2
fod [0 DS vesrrennssesnansasanans SN F rereanssnestsdpesennnnrinnnnans
o - 70 yr posurs
gé 30 yr exposure
< 104
Qo
»
@ 109
3
10°
10-7 l 1 ) Ilifl[ ¥ ¥ lll'll’il L} | lilllll L] 1
0.1 1.0 . 10.0 100.0 300.0
Consumption Rate (g/day)
1 ) illiill‘ L) | ll(llll [] L] lllllll ¥ ¥ ]
1.0 10.0 100.0 400.0
Consumption Rate (meals/year)
Figure 5-7  Estimated Excess Cancer Risk for Consuming A) Chinook Filets and B) Coho Filets

5-15




U.S, Average Recrsstional  CRITFC {1904)

Par Capita Fisherman  0Sih Parcantils
10 (85 giiny) (54 griey) (578 gidey)
: Steelhead Filet (1994)

[ 2 FS— S— O———— IUSRURSSNE s
G
A [+ a A S — DTSRI o SRS SUPORTPOSINN S
§§ | 70 yr exposire
E% m 30 W eponrs
O
% )
|

10.7 ) !II'TI [ | ) L] Illll’ L l_ﬁllilil )

0.1 1.0 10.0 100.0 300.0
Consumption Rate (g/day)
] ¥ Illllll L) [§ Illlll‘ [] 1] rllllil ¥ 1] ¥
1.0 10.0 100.0 400.0

Consumption Rate (meals/year)

Figure 5-8 - Estimated Excess Cancer Risk for Consuming Steelhead Filets

5-16



‘.

- Filet
1 T T T IS
E n=1 n=g ;17 3
] ) 12 [ L n=3
= y % /4 % Z 7/ n=3 %
g 1.: ....... S 74.... ... /] ...// ean /A ........
'5 3 : 7 k
T 014
0.01
g 2 g 3 g g g
(7] g g g g‘? .
50 , -
] Whole Body
10-E
P4 d
@
g 1
B
T o4

0.01

Carp 1993
Carp 1991
Carp 1891-83

Sucker 1803

I U.S. Average Per Capita (6.5 g/day, 0.2 oz/day)
E::'_'_] Recreational Fishermen (54 g/day, 1.9 oz/day)
74 CRITFC (1994)(176 g/day, 6.2 ozlday)

n = number of samples

3 8
§ &
CEE

&
Species

Crayfish 1993

. Crayfish 1691

Crayfish 1891-93

Poamouth 1881

Figure 5-9

Estimated Hazard Indices for Ce_n_t'ral Nervous System (CNS) Endpoint

5-17




—

2 /// | 5851 PRoyioNS o6 e
; m : .m. ; £6-1861 ysukeid
: : \ :
: PR /// 5664 040D &
' N 5 LB6 1 YsphelD
— : G851 ¥osuyn : £661 ysyAeu .m
.m : o]
£ |le o R e6-1egl sovons B L
m. -] < % 1861 ucelims R ! m. 8
Q i mm y \ . 0 RS 5
o : X lesl loong @2 £
o - . 5
Q2 RN L uosfi o © - oo
NN 566 AN - £881 Jiong &w. T
: u 4 o s 5
H L) \ T £6-1861 drep T8 -
: 3 // 5661 texong -3 Ny ?
: N w~w © h)
: : : @ o @R 2
: Q £ LgsL diep 5T m =
mm // ) dingy 28 s =
N €661 418D 0 23 k:
: LGVG\ = o
: : : 83 °
: : : : 285 kol
frrr fove ! T E o ©
o o - - - o o . . o Q s~ 8 E
coT S 3 ° T T S g 2EZE|| B
. o O — D @ wi
RN
Xspuj pJezeH Xepuj piezel 8250 o
o (]
<ot o T
% 3 & E .5
S@COUE o
N " >
[
IR




" : P o
" . . .1-" /U
TN 1 NN . 1681 Winoweed
i : 1 V 5681 peaylen)s : o
: : q 3 : o q sukes
: R P A\ I e6-ioal usufeio
: : @ N i o : : :
: : & /// Sosk o9 2 i My/// - 186} usykeID &
" " * " L . L4 Ll O
: : : : M : : : : 8
: : : " o
B : : S661 HOoUND m 7//4 £661 USYARIO g
L 1 R : E
8 S " NN ee-1e6) owng B L
EE N\ = 3 I
SN - N w c
-3 : 1681 1940ns
= : ENN g |2
£ e H £ _
= : - gggL uosiimg | — £ w
iR MZ €68} Joxong Fs -
: - AR ge-legLdwo | C B 3
9664 Jorjong & 7/ . S5 = L
. - - - 0 | =t
H L] ) 5 -
“ NN lesrdma 1S58 D
N > ; £ NN g6t dreo ce S -8
: S : : : 583 -
: : : : : g E 5 L
v frer trr 1 freey trer frerrerr—r + trrey [ D M (g o
| _ g2l H
Xapu] prezZeH : . Xepuj piezeH 883
_ Z3n 8 =
“ 8 i
DIEO.E pit
q I 5
M S =2
N i




At the lowest exposure level (6.5 g/day), 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, largescalé 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 t'o
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
immuﬁoiogical 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 1991/93 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 stéelhead, which in turn 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 (COPC) to human health are those chemicals which exceed a carcinogenic
risk of 1.0E-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 5-4 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 inrall 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 eprsure 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 exposuare); 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 eprsure
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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 )

6.5 g/day over|6.5 g/day over| 54 g/day over | 54 g/day over] 176 g/day 176 g/day

Common name Year |Chemical Group Chemical 30 years 70 years 30 years 70 years over 30 years | over 70 years
Carp 1891  (Semi-volatile N-Nitrose-di-n-propylamine 9.79E-05 2.38E-04 8.ME-04 1.98E-03 2.65E-03 6.45E-03
Carp 1991 [PCBs Aroclor 1254 3.23B-05 7.87E-05 2.69E-04 6.53E-04 8.75E-04 2.13E-03
| Caip 1991 (PCBs  |Araclor 1260 1.46E-05 3,54E-05 1.21E-04 2.94E-04 3.94E-04 9.59E-04
! Carp 1991  (Dioxin/furans 2.3,7,8-TCDD 9.06E-06 2.20E-05 7.52E-05 1.83E-04 2.45E-04 5.97B-04
1 Carp 1991 |Dioxin/furans 2,3,7,8-TCDF 4.42E-06 1.08E-05 3.67E-05 8.93E-05 1.20E-04 2.91E-04
: Carp 1991  |Dioxin/furans 1,2,3,7,8-PeCDD 4.17E-06 1.02E-05 3.47E-05 8.44E-05 1.13E-04 2.75E-04
Carp 1991  |Dioxin/furans 2,3,4,7,8-PeCDF 2.80E-06 6.81E-06 2.33E-05 5.66E-05° 7.58E-05 1.84E-04
Carp 1991  |Pesticide Aldrin 1.63E-06 3.96E-06 1.35E-0S 3.29E-05 4.41E-05 1.07E-04
Carp 1991  |Pesticide ' Dieldrin 1.57E-06 3.83E-06 1.31E-05 3.18E-05 4.26E-05 1.04E-04
arp 1991 iDioexin/furans 1,2,3,6,7,8-HxCDD 1.46E-06 3.55E-06 1.21E-05 2.95E-05 3.95E-05 9.61E-05
Carp 1991  |Dioxin/furans - 2,3.4,6,7,8-HxCDF 1.17E-06 2.84E-06 9.69E-06 2.36E-05 3.16E-05 7.69E-05
Carp 1991  {Pesticide p.p’-DDE no 1.18E-06 4.03E-06 9.81E-06 1.31E-05 3.20B-05
arp 1991 |Dioxin/furans 1,2,3,4,7,8-HxCDD no 1.09E-06 - 3.72E-06 9.05E-06 1.21E-05 2.95E-05
Carp 1991 |Semi-volatile Bis(2-ethylhexylphthalate no no 3.17E-06 7.72E-06 1.03E-05 2.51E-05
arp 1991 |Dioxin/furans 1,2,3,4,6,7,8-HpCDD no no 2.73E-06 6.64E-06 8.90E-06 |- 2.17E-05
v iCarp 1891 |Semi-volatile 1,4-Dichlorcbenzere no | no 1.86E-06 4.53E-06 6.06E-06 1.48E-05
8 tiCarp 1991  |Dioxin/fovans 1,2,3,4,7.8-HxCDF 1o no 1.64E-06 3.98E-06 5.33E-06 1.30E-05
Carp 1991  [Dioxin/furans 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 4.30E-06 1.05E-05
arp 1991  [Dioxin/furans 1,2,3,7,8,9-HxCDD no no 1.22E-06 2.96E-06 3.97E-06 9.65E-06
arp 1991 |Dioxin/furans 1,2,3,7,8-PeCDF no no 1.06E-06 2.57E-06 3.44E-06 8.37E-06
arp 1991  |Pesticide Lindane no no no 1.73E-06 2.31B-06 5.63E-06
Carp 1991  |[Dioxin/furans OCbD no no no 1.70E-C6 2.27E-06 5.53E-06
arp 1991  |Pesticide : o,p’-DDE . no no no 1.43E-06 1.91E-06 4.65E-06
[Carp - 1991  |Pesticide p,p'-DDD no no ro " 1.31E-06 1.76E-06 4.28E-06
Carp 1991 |Dioxin/furans 1,2,3,7,8,9-HxCDF no no no 1.24E-06 1.66E-06 4,04E-06
Carp 1991  |Pesticide p,p'-DDT no no no 1.06E-06 1,42E-06 3.45E-06 -
| Carp 1991 {Dioxin/furans 1,2,3,4,6,7,8-HpCDF no no no no no 2.19E-06
| Carp 1991  (Pesticide 0,p'-DDT no 1o o 1o no 2.13E-06
\ Carp 1991  |Pesticide 0,p'-DDD no no RO 1o no 1.70E-06
3 Crayfish 1991 |Dioxin/furans 2,3,7,8-TCDF 3.42E-06 8.32E-06 2.84E-05 6.91E-05 9.26E-05 2,25E-04
: rayfish 1991 |Dioxin/furans 2,3,7,8-TCDD 2.66E-06 6.47E-06 2.21E-05 5.37E-05 7.19E-05 1.75E-04
rayfish 1991  |Dioxin/furans 2,3,4,7,8-PeCDF 1.78E-06 4.34E-06 1.48E-05 3.60E-05 4.82E-05 1.17E-04
rayfish 1991  |Pesticide Dieldrin 1.09E-06 2.65E-06 9.05E-06 2.20E-05 2.95E-05 7.17E-05
rayfish 1991 |Dioxin/furans 2,3,4,6,7,8-HXxCDF no 1.30E-06 4 45E-06 1.08E-05 1.45E-05 3.53E-05
rayfish 1991  |Dioxin/furans 1,2,3,7,8-PeCDD no 1.26E-C6 4.31E-06 1.05E-05 1.40E-05 3,42E-05
rayfish 1991 |Pesticide Heptachlor no no 2,38E-06 |- S5.79E-06 7.75E-06 1.89E-05
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TABLE 5-3. CHEMICALS EXCEEDING EXCESS CANCER RISK OF 1.0E-6 FOR VARIQOUS CONSUMPTION RATES AND EXPOSURE DURATIONS (Page 2 of 9)

6.5 g/day over|6.5 g/day over| 54 g/day over | 54 g/day over| 176 g/day 176 giday
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 1.59E-06 3.87E-06 5.18E-06 1.26E-05
[Crayfish 1991 Dioxin/furans 1,2,3,6,7,8-HxCDD no no 1.23E-06 2.99E-06 4.00E-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 7.09E-06
Crayfish 1991 [Pesticide p.p'-DDE o 1o no 2.11E-06 2.82E-06 6.87E-06
Crayfish 1991 |Dioxinv/furans 1,2,3,4,7.8-HxCDF no no no 2.01E-06 2.69E-06 6.54E-06
Crayfish 1991 |Dioxin/furans 1,2,3,7,8,9-HxCDF no no no 1.93E-06 2.59E-06 6.30E-06
Crayfish 1991  |Dioxin/furans 1,2,3,6,7,8-HxCDF no no " no 1.84E-06 2.47E-06 6.00E-06
Crayfish 1991 - |Dioxin/furans 1,2,3,7,8-PeCDF no no no L72E-06 2.30E-06 5.60E-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 oCDhD no no no 1.33E-06 1.79E-06 4.35E-06
Crayfish 1991  |Pesticide p,p'-DDD no no no no 1o 1.64E-06
Crayfish 1991 |Pesticide . p.p’-DDT no 10 no no no 1.38E-06
Crayfish 1991  |Pesticide 0,p'-DDT ne 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
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 |Dioxin/furans 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/furans 2,3,4,7,8-PeCDF 1.66E-06 4,03E-06 1.38E-05 3.35E-05 4 48E-05 1.09E-04
Largescale 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-03
[_argescale 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
"l argescale Sucker 1991  |Pesticide aipha-BHC no 1.42E-06 4.84E-06 1.18E-05 1.58E-05 3.84E-05
Largescale Sucker - 1991 |[Dioxin/furans 1,2,3,6,7,8-HxCDD no no 3.37E-06 8.21E-06 1.10E-05 2.67B-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 1,25E-06 3.03E-06 4.06E-06 9.88E-06
Largescale Sucker 1991 [Pesticide 0,p'-DDE no no 1.17E-06 2.85E-06 -3.82E-06 9.30E-06
Largescale Sucker 1991 |Dioxin/furans 1,2,3,4,7,8-HxCDD . no no 1.15E-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 1.14E-06 2,78E-06 3.72E-06 9.05E-06
Largescale Sucker 1591 |Pesticide beta-BHC no no 1.11E-06 2.70E-06 3.62E-06 8.81E-06
Largescale Sucker 1591  |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  iDioxin/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 2.98E-06 7.26E-06
Largescale Sucker 1991  [Pesticide Lindane no no no 2.21E-06 2.96E-06 7.19E-06




TABLE 5-3. CHEMICALS EXCEEDING EXCESS CANCER RISK OF 1.0E-6 FOR VARIQUS CONSUMPTION RATES AND EXPOSURE DURATIONS (Page 3 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 Chemical 30 years 70 years 30 years 70 years | over 30 years | over 70 years
Largescale Sucker 1961 [Pesticide 0,p'-DDD no 1o o 1.76E-06 2.36E-06 5.75E-06
Fargescale Sucker 1991  |Pesticide p.p'-DDT . no no no 1.72E-06 2.31E-06 5.61E-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 OoCDD no no no ne 1.29E-06 3.14E-06
rgescale Sucker 1991  |Dioxin/furans 1,2,3,4,6,7,8-HpCDF no o no no 1.08E-06 2.63E-06
1991 |PCBs Aroclor 1260 . 5.57E-05 1.36E-04 4.63E-04 1.13E-03 1.51E-03 3.67E-03
1991 (Dioxin/furans 2,3,7,8-TCDF 2.37E-05 5.76E-05 1.97E-04 4.78E-04 6.41E-04 1.56E-03
1991 [Dioxin/furans 2,3,7,8-TCDD 1.58E-05 3,85E-05 1.31E-04 3.20E-04 4.28E-04 1.04E-03
- 1991 IPCBs Araclor 1242 1.11E-05 2.70E-05 9.20E-05 2.24E-04 3,00E-04 7.30E-04
1991  |Pesticide Aldrin 1.00E-05 2.43E-05 8.31E-05 2.02E-04 2.71E-04 " 6.59E-04
1991 |Pesticide Dieldrin 8.64E-06 2.10E-05 7.18E-05 1.75E-04 2.34E-04 5.69E-04
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
1991 |Pesticide beta-BHC 2.59E-06 6.30E-06 2.15E-65 5.23E-05 7.01E-05 1.71E-04
1991  |Dioxin/furans 1,2,3,7,8-PeCDD 2.37E-06 5.77E-06 1.97E-05 4.79E-05 6.42E-05 1.56E-04
1991  |Pesticide p.p'-DDE 1.89E-06 4.60E-06 1.57E-05 3.82E-05 5.11E-05 1.24E-04
G 199t  |Pesticide Lindane no 1.53E-06 5.23B-06 1.27B-05 1L.71E-05 4.15E-05
& 1991  |Diexin/furans 1,2,3,6,7,8-HxCDD ne - o 2.86E-06 | 6.36E-06 9.32E-06 2.278-05
1991 |Dioxin/furans 2,3,4,6,7,8-HxCDF no no 1.93E-06 4.70E-06 6.30E-06 1.53E-05
1991  |Pesticide p.p'-DDD no no 1.78E-06 4.32E-06 5.798-06 1.41E-05
1991  Semi-volatile Bis(Z-ethylhexyl)phthalate no no L41E06 | 3.43E-06 4.60E-06 1.12E-05
1991  Dioxin/furans 1,2,3,4,7,8-HxCDD 1o no 1.38E-06 3.36E-06 4.49E-06 1.09E-05
1991  [Pesticide o0,p’-DDE no no 1.36E-06 3.32E-06 4.44E-06 1.08E-05
1991  [Dioxin/furans 1,2,3,7,8-PeCDF no no 1.22E-06 2.96E-06 3.96E-06 9,64E-06
1991 |Dioxin/furans 1,2,3,4,7,8-HxCDF 0o 0o 1.10E-06 2.68E-06 3.59E-06 8.73E-06
1991  [Pesticide 0,p"-DDD no o 1.00E-06 2.44E-06 3.27E06 7.97E-06
1991  |Dioxin/furans 1,2,3,7,8,9-HxCDD no no no 2.21E-06 2.96E-06 7.19E-06
1991  |Dioxin/furans 1,2,3,6,7,8-HxCDF ’ no no no 1.85E-06 2.48E-06 6.03E-06
1991  [Dioxin/furans 1,2,3,4,6,7,8-HpCDD no no no 1.34E-06 1.79E-06 4.36E-06
1991  |Dioxin/furans OCDD no no no no 1.07E-06 2.61E-06
1991 |Dioxin/fucans 1,2,3,4,6,7,8-HpCDF no no no 1no no 1.08E-06
[White Sturgeon 1991 [PCBs Aroclor 1254 1.95BE-05 4,74E-05 1.62E-04 3.94E-04 5.28E-04 1.28E-03
White Sturgeon 1991  |Dioxin/furans ’ 2,3,7,8-TCDF 6.19E-06 1,51E-05 5.14B-05 1.258-04 1.68E-04 4.08E-04
White Sturgeon 1991  |Dioxin/furans 2,3,7,8-TCDD 3.37E-06 8.20B-06 2.80E-05 6.81E-05 9.12E-05 2.22E-4
(White Sturgeon 1991 |Metal Arsenic 2.44E-06 5.93E-06 2.03E-05 4.93E-05 6.60E-05 1.61E-04
'White Sturgeon 1991 |Pesticide Dieldrin 1.66E-06 4.03E-06 1.38E-05 3.35E-05 4.48E-05 1.09E-04
White Sturgeon 1581  |Dioxin/furans 2,3,4,7,8-PeCDF ' no 2.37E-06 8.10E-06 1.97E-05 2.648-05 6.42E-05
[White Sturgeon 1991  |Pesticide p,p'-DDE no no 2.14E-06 5.21E-G6 6.97E-06 1.70E-05




TABLE 5-3. CHEMICALS EXCEEDING EXCESS CANCER RISK OF 1.0E-6 FOR VARIOUS CONSUMPTION RATES AND EXPOSURE DURATIONS (Page 4 of 9)

6.5 gfday over|6.5 g/day over| 54 g/day over | 54 g/day over| - 176 g/day 176 g/day

Common name Year |Chemical Group Chemical 30 years 70 years 30 years 70 years | over 30 years | over 70 years
White Sturgeon 1991  |Semi-volatile bis(2-Ethythexyl)phthalate no ) 1.60E-06 3.89E-06 5.22E-06 1.27E-05
White Sturgeon 1991  |Dioxin/furans 1,2,3,7,8-PeCDF no no no 1 2,23B406 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 0o no no 1.12E-06 2.72E-06
White Sturgeon 1991  |Pesticide p,p'-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 ne no no o no . -1.77E-06
White Sturgeon 1991 |Pesticide o,p’-DDD ) no ©ono 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 Arcoclor 1254 2.91E-05 7.09E-05 2.42B-04 5.89E-04 7.89E-04 1.92E-03
, Carp 1991/93 |PCBs Aroclor 1260 ' 1.34E-05 3.26B-05 1.11E-04 2,71E-04 3,63E-04 8.84E-04
Carp 1991/93 |Djoxin/furans . 2,3,7,.8-TCDD 7.04E-06 1.71E-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-86 9.17E-06 3.13E-05 7.62E-05 1.02E-04 2.48E-04
Carp . | 1991/93 |Dioxin/furans 1,2,3,7,8-PeCDD 3.31E-06 8.0SE-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 1.78E-05 4.33E-05 5.80E-05 1.41E-04
ta |ICarp 1991/93 |PCBs Dieldrin ' " 1.57E-06 3.81E-06 1.30E-05 3.16E-05 4.24E-05 1.03E-04
= Carp 1991/93 {PCBs Aldrin 1.48E-06 3.60E-06 1.23E-05 2.99E-05 4.01E-05 | 9.75E-05
Carp 1991/93 |Dioxin/furans 1,2,3,6,7,8-HxCDD . 1.16E-06 2.81E-06 9.61E-06 2.34E-05 3.13F-05 7.62E-05
Carp -1991/93 |Dioxin/furans 2,3,4,6,7,8-HxCDF no 2.37E-06 8.08E-06 1.97E-05 2.63E-05 | 6.41E05
Carp 1991/93 {PCBs p,p'-DDE 7o 1.43E-06 4.89B-06 1.19E-05 1.60E-05 3.88E-05
Carp i 1991/93 |Dioxin/furans 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/furans ) 1,2,3,4,7,8-HxCDD ' ne ne 3.40E-06 8.28E-06 1.11E-05 2.70E-05
Carp 1991/93 [Dioxin/furans 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 * ne 2.71E-06 6.61E-06 8.85E-06 - | 2.15E-05
Carp . 1991/93 |Dioxin/furans - 11,2,3,4,6,7,8-HpCDD no no 2.29E-06 5.57E-06 7.46E-06 1.82E-05
Carp 1991/93 |Semi-volatile 1.4-Dichlorobenzene no no 1.73E-06 4.20E-06 5.63E-06 1.37E-05
Carp 1991/93 |Dioxin/furans ' 1,2,3,7,8,9-HxCDD no no 1.51E-06 3.69E-06 4,94E-06 1.20E-05
Carp - | 1991/93 |Dioxin/furans 1,2,3,4,7,8-HxCDF no no 1.47E-06 3.59E-06 4.80E-06 1.17E-05
Carp . 1991/93 {PCBs Mirex no no 1.32E-06 3.21E-06 4.30E-06 1.05E-05
Carp 1991/93 {Dioxin/furans 1,2,3,6,7,8-HxCDF no no 1.27E-06 3.09E-06 4.14E-06. 1.01E-05
Carp 1991/93 |PCBs . p.p'-DDD no no - no 1.77E-06 2.36E-06 5.75E-06
Carp - 1991/93 |PCBs Lindane no n no 1.64E-06 2.20E-06 5.35E-06
Carp : 1991/93 {Dioxin/furans ocbD . 10 no ne . 1.40E-06 1.87E-06 4.56E-06
Carp 1991/93 tPCBs 0,p-DDE no . no ] no 1.29E-06 1.73E-06 4 21E-06
Carp 1991/93 [PCBs p:p'-DDT no no ne 1.05E-06 1.40E-06 3.41E-06
Carp ) 1991/93 [PCBs : o,p'-PDT no no - no no no 2.14E-06
Carp 1991/93 iDioxin/furans 1,2,3,4,6,7,8-HpCDF 10 no 1o no no 1.70E-06




TABLE 5-3, CHEMICALS EXCEEDING EXCESS CANCER RISK OF 1.0E-6 FOR VARIOUS CONSUMPTION RATES AND EXPOSURE DURATIONS (Page 5 of 9)
6.5 g/day over|6.5 gfday over| 54 g/day over| 54 g/day over| 176 g/day 176 g/day
Common name Year |Chemical Group Chemical 30 years 70 years 30 years 70 years | over 30 years | over 70 years
1991/93 |PCBs o,p'-DDD no no 1no no no 1.67E-06
1991/93 |PCBs . Aroclor 1260 7.39E-06 1.80E-05 6.14E-05 1.49E-04 2.00E-04 4.87E-04
1991/93 |Dioxin/furans 2,3,7,8-TCDD 2.03E-06 4.94E-06 1.69E-05 4.10E-05 5.49E-05 1.34E-04
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
i 1991/93 |PCBs Dieldrin 1.208-06 3.13E-06 1.07E-05 2.60E-05 3.49E-05 8.48E-05
1991/93 [Dioxin/furans 2,3,4,7,8-PcCDE 1.26E-06 3.078-06 1.05E-05 2.55E-05 3.42E-05 8.33E-05
1991/93 |Dioxin/furans 1,2,3,7,8-PeCDD no 2.17E-06 7.42E-06 1.81E-05 2.42F-05 5.88E-05
1991/93 {Metal Arsenic 1o 1.84E-06 6.29E-06 1.53E-05 2.05E-05 4.99E-05
1991/93 |Dioxin/furans 2,3,4,6,7,8- HxCDF no no 2.82E-06 6.85E-06 9.18E-06 2,238-05
1991/93 |PCBs Heptachlor no no 2.11E-06 5.13E-06 6.87E-06 1.67E-05
1991/93 |Dioxin/furans 1,2,3,7,8,9-HxCDF no no 1.46E-06 3.56E-06 4.77E-06 1.16E-05
1991/93 |Dioxin/furans 1,2,3,7,8,9-HxCDD no RO 1.44E-06 3.50E-06 4.68E-06 1.14E-05
1991/93 | Dioxin/furans 1,2,3,6,7.8-HxCDD no no 1.44E-06 349E-06 | 4.68E-06 1.14E-03
1991/93 |Semi-volatile Bis(2-ethylhexyi)phthalate . no 1o 1.41E-06 3.42B-06 4.58E-06 1.11E-05
1991/93 |Dioxin/furans 1,2,3,4,7,8HxCDF . , mo no 1.21E-06 2.93E-06 3.95E-06 9.61E-06
w 1991/93 |Dioxin/furans 1,2.3,6,7,8-HxCDF no no 1.12E-06 2.73E-06 3.65E-06 8.88E-06
tdg 1991/93 |Dioxin/furans 1,2,3,4,7,8-5xCDhD no no 1.05E-06 2.55E-06 3.42E-06 8.31E-06
1691/93 |PCBs beta-BHC no 1o no 2.21E-06 2.96E-06 7.19E-06
1991/93 |PCBs p.p'-DDE no no no 1.95E-06 2.61E-06 6.35E-06
1991/93 |Dioxin/furans 1,2,3,7.8-PeCDF no no no 1.50B-06 2.01E-06 4.90E-06
1991/93 |Dioxin/furans 1,2,3,4.6,7,8-HpCDD no no no no 1.31E-06 3.19E-06
1991/93 [Dioxin/furans ocoD no no no ne 1.02E-06 2.49E-06 -
1991/93 |Dioxin/furans - 11,2,3,4,6,7,8-HpCDF, mo no no no no 2.22E-06
1991/93 (PCBs p.p'-DDT no no no no no 1.72E-06
1991/93 {PCBs o,p"-DDT no no no no no 1.71E-06
1991/93 {PCBs p,p’-DDD . no ro no no no 1.58E-06
1991/93 Digxinlfurans 1,2,3,4,7,8,5-HpCDF no no " no no o 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
rgescale Sucker 1891/93 |PCBs Aroclor 1260 1.02E-05 2.49E-05 8.50E-05 2.07E-04 2.77E-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 2.46E-04
Largescale Sucker 1991/93 |Dioxin/furans 2,3,7,8-TCDF 2.99E-06 7.27E-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 1691/93 [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 3.378-06 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 5.07E-05
Largescale Sucker 1991/93 |Dioxin/furans 1,2,3,7,8,9-HxCDF no 1.69E-06 5.78E-06 141E-05 1.80E-05 4.59E-05




TABLE 5-3. CHEMICALS EXCEEDING EXCESS CANCER RISK OF 1.0E-6 FOR VARIOUS CONSUMPTION RATES AND EXPOSURE DURATIONS (Page 6 of 9)

6.5 g/day over|6.5 g/day over| 54 g/day over| 54 g/day over| 176 g/day 176 g/day
Common name Year |Chemical Group Chemical 30 years 70 years 30 years 70 years | over 30 years | over 70 years
Largescale Sucker 1991/93 |Dioxin/furans 2,3,4,6,7,8-HxCDF no 1.58E-06 5.40E-06 1.31E-05 1.76E-05 4.28E-05
Largescale Sucker 1991/93 [Metal Arsenic RO 1.31E-06 4.49E-06 1.09E-05 1.46E-05 3.56E-05
Largescale Sucker 1991/93 |PCBs alphé-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 3.27E-06 7.95E-06 1.06E-05 2.59E-05
Largescale Sucker 1991/93 |Dioxin/furans 1,2,3,6,7,8-HxCDD no no 2.37E-06 5.77E-06 7.73E-06 1.88E-05
Largescale Sucker 1991/93 |Dioxin/furans 1,2,3,4,6,7,8-HpCDD no no 2.29E-06 | 5.57E-06 ‘| 7.46E-06 1.82E-05
rgescale Sucker 1991/93 |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 1991/93 |Dioxin/furans 1,2,3,7,8,9-HxCDD no no 1.51E-06 3.68E-06 4.93E-06 1.20E-05
Eargescale 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 1591/93 [Semi-volatile Bis(2-ethylhexyl)phthalate no no - 1.22E-06 2.97E-06 3.97E-06 9.67E-06
Largescale Sucker 1991/93 |Dioxin/furans - . 11,2,3,4,7,8-HxCDF no no 1.18E-06 2.86E-06 3.84E-C6 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
I argescale Sucker 1991/93 |PCBs p.p’-DDT no no 1.10E-06 2.66E-06 3.57E-06 8.69E-06
Largescaie Sucker 1$91/93 |PCBs o,p'-DDD no no 1.06E-06 2.57E-06 3.44E-06 8.38E-06

ey [[Largescale Sucker | 1991/93 |PCBs beta-BHC no no no 2.24E-06 3.01E-06 7.32E-06
Lt.'g Largescale Sucker 1991/93 |PCBs Lindane no ° no no 1.74E-06 2.34E-06 5.69E-06
Largescale Sucker 1991/63 ‘| Dioxin/furans 1,2,3,4,6,7,.8-HpCDF no no no no 1.27E-06 3,10E-06
Largescale Sucker 1991/93 [Dioxin/furans 0oCDD | no no 0o’ - no 1.15E-06 2.80E-06
Common Carp . 1993 PCBs Aroclor 1254 1.48E-05 3.61E-05 1.23E-04 3.00E-04 4.02E-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
iCommon Carp 1993  |Dioxin/furans 2,3,7,8-TCDF © 2.15E-06 5.22E-06 1.78E-05 4.34E-05 5.81E-05 " 1.41E-04
(Common Carp 1993  |Dioxin/furans 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 p.p'-DDE 1.06E-06 2.57E-06 8.78E-06 2.14E-05 2.86E-05 6.97E-05
Common Carp 1993  IDioxin/furans 1,2,3,7,8-PeCDF no - 2.16E-06 7.37E-06 1.79E-05 2.40E-05 5.85E-05
Common Carp 1993  |Dioxin/furans 2,3,4,7,8-PeCDF no '1.22B-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 4.04E-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  |Dioxin/furans 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 RO 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 ) Plutonjum 239/240 ' no no no no’ no 2.13E-06
Crayfish 1893 |PCBs Aroclor 1260 7.44E;06 1.81E-05 6.18E-05 1.50E-04 2.02E-04 4.90E-04
' Crayfish 1893  |Dioxin/furans 2,3,7,8-TCDD . 1.53E-06 3.71E-06 1.27E-05 3.09E-05 4.13E.05 1.01E-04

Crayfish 1993  |Dioxin/furans 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 1.0E-6 FOR-VARIOUS CONSUMPTION RATES AND EXPOSURE DURATIONS (Page 7 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 Chemical 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 p,p*-DDE no no no 1.75E-06 2.35E-06 5.72E-06
Crayfish 1993  |Dioxin/furans 1,2,3.,4,6,7,8-HpCDF no no no no 1.33E-06 3.23E-06
rayfish 1993  |Dioxin/furans OCDD ) no no no no ne 1.01E-06

Largescale Sucker 1893 |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 1,15E-05 2.81E-05 9.59E-05 2.33E-04 3.13E-04 7.60B-04
Largescale Sucker 1993 Dioxin/furans 2,3,7,8-TCDD ) 2.27E-06 5.53E-06 1.89E-05 4.59E-05 6.15E-05 1.50E-04
Largescale Sucker 1993  |Dioxin/furans 2,3,7,8-TCDF 2.20E-06 5.36E-06 1.83E-05 4.45E-05 5.96E-05 1.45E-04
Largescale Sucker 1993  [Pesticide p,p'-DDE 1.26E-06 3.06E-06 1.05E-05 2.54E-05 3.41E-05 8.29E-05
Largescale Sucker 1993  {Dioxin/furans 2,3,4,7,8-PeCDF 1.18E-06 2.87E-06 9.81E-06 2.39E-05 3.20E-05 7.78E-05
[Largescale Sucker 1993 (Dioxin/furans 1,2,3,7,8,9-HxCDF 1.14E-06 2.76E-06 9.44E-06 2.30E-05 3.08E-05 7.48E-05
rgescale Suckey 1893 |Dioxin/furans ~ |1,2,3,7,8-PeCDD 1.06E-06 2.57E-06 8.77E-06 2.13B-05 2.86B-05 6.95E-05
Largescale Sucker 1993  |Diexin/furans 1,2,3,7.8-PeCDF no 1.54E-06 5.27E-06 1.28E-05 1.72E-05 4.18E-05
Largescale Sucker 1993  |Dioxin/furans 2,3,4,6,7,8-HxCDF no 1.26E-06 4.29E-06 1.05E-05 1.40E-05 3.41E-05
Largescale Sucker 1993  |Dioxin/furans ) : 1,2,3,6,7,8-HxCDF ne no 2.65E-06 6.44E-06 8.62E-06 2.10E-05
Largescale Sucker 1993  |Metal Arsenic no 2.04E-06 4.96E-06 6.65E-06 1.62E-05

no
3 Largescalée Sucker 1993 |Pesticide - p.p'-DDD 70 no 1.89E-06 4.60E-G66 6.16E-06 1.50E-05
- Largescale Sucker 1993 |Dioxin/furans 1,2,3,4,7,8-HxCDD no o 1.63E-06 3.98E-06 5.33B-06 1.30E-05
rgescale Sucker 1993  |Dioxin/furans 1,2,3,6,7,8-HxCDD no no 1.62E-06 3.94E-06 5.28E-06 1.28E-05
rgescale Sucker 1993  |Pesticide p.p'-DDT no no 1.51E-06 3.67E-06 4.91E-06 1.20E-05
rgescale Sucker 1993 |Semi-volatile Bis(2-ethylhexyl)phthalate no no no 2.04E-06 2.74E-06 6.66E-06
Largescale Sucker 1993  [Radionuclide Plutonium 238 no 1o no 1.84E-06 2.47E-06 6.01E-06
1 argescale Sucker 1993 |Dioxin/furans 1,2,3,4,6,7,8-HpCDD no no no 1.188-06 1.58E-06 3.84E-06
Largescale Sucker 1993  |Dioxin/furans 1,2,3,4,6,7,8-HpCDF no no no 1.06E-06 1.428-06 3.45E-06
Largescale Sucker 1993  |Dioxin/furans : ocpD no no no no L.OSE-06 2.55E-06
Largescale Sucker 1993  |Radionuclide ' Cesium 137 no no no no no 2.01E-06
P 1595 |PCBs Arochior 1260 Z.058-05 | O.87E05 | 3.37E03 | 820E-04 | LIOE03 | 2.6/E03
aTp 1995 (PCBs Arachlor 1248 1.48E-05 3.61E-05 1.23E-04 3.00E-04 4,02E-04 9,78E-04
Carp 1995 |Dioxin/furans 2,3,4,6,7,8-HxCDF 3.88E-06 9.43E-06 3.22E-05 7.83E-05 1.05E-04 2.55E-04
Carp 1995  |Dioxin/furans 2,3,7,8-TCDF 2.50E-06 6.07E-06 2.07E-05 5.05E-05 6.76E-05 1.64E-04
Carp 1995 {PCBs p.p'-DDE 1.70E-06 4.15E-06 1.42E-05 3.45E-05 4.62E-05 1.12E-04
Carp 1995  [Dioxin/furans 1,2,3,7,8-PeCDF 1.32E-06 3.22B-06 1.10E-05 2.67E-05 3.58E-05 8.71E-05
Carp 1995 [ Dioxin/furans 1,2,3,6,7,8-HxCDD 1.09E-06 2.66E-06 9.08E-06 | 2.21E-05 2.96E-05 7.20E-05
Carp 1995 [Dioxin/furans 1,2,3,4,7,8-HxCDD 1o ro 2.14E-06 5.21E-06 6.97E-06 1,70E-05
Carp 1995 [Dioxin/furans 1,2,3,4,6,7,8-HpCDD no no 1.85E-06 4.51E-06 6.04E-06 1.47E-05

Carp 1995 |Metal Arsenic-Inorg. no no no 1.35E-06 1.81E-06 4.40E-06



TABLE 5-3. CHEMICALS EXCEEDING EXCESS CANCER RISK OF 1.0E-6 FOR VARIOUS CONSUMPTION RATES AND EXPOSURE DURATIONS (Page 8 of 9)

. 6.5 g/day over|6.5 g/day ovér} 54 g/day over | 54 g/iday over| 176 giday 176 giday

Common name © Year |Chemical Group Chemical 30 years 70 years 30 years 70 years | over 30 years | over 70 years
Carp 1995 |PCBs p,p'-DDD no no no 1.08E-06 1.45E-06 3.54E-06
Carp 1995  |PCBs Hexachlorobenzene no no o 1.02E-06 1.37E-06 3.34E-06
Carp ) . 1995 |Dioxin/furans QCDD no no - no - no no 1.94E-06
Chinook Salmon 1995 - |PCBs Arochlor 1260 -1 2.93E-06 7.13E-06 2.43E-05 5.92E-05 7.93E-05 1.93E-04
Chinook Salmon 1995  [Dioxin/furans 2,3,7,8-TCDD 1.35E-06 3.27E-06 1.12E-05 2.72E-05 3.64E-05 8.86E-05
Chincok Salmon 1995  |Dioxin/furans 2,3,7,8-TCDF no 2,25E06 7.67E-06 1.87E-05 2.50E-05 6.08E-05
Chinook Salmon 1995 |Metal _|Arsenic-Inorg, no 2.09E-06 7.12E-06 1.73E-05 2.32E-05 5.65E-05
Chinook Salmon 1995 |Dioxin/furans 1,2,3,7,8-PeCDD - no 1.13E-06 3.84E-06 9.35E-06 1.25E-05 3.05E-05
Chinook Salmon 1995 iDioxin/furans 2,3,4,7,8-PeCDF no ne 3.29E-06 8.00E-06 1.07E-05 2.61E-05
Chinook Salmon 1995  |Dioxin/furans 1,2,3,4,7,8-HxCDD | no no no 1.00E-06 1.34E-06 3.27E-06
(Chinook Salmon - 1995 |Dioxin/furans 1,2,3,6,7,8-HxCDD no no no 1.62E-06 2.178-06 5.28E-06
Chincok Salmon 1995  |Dioxin/furans 1,2,3,7,8,9-HxCDD no no no | 1.27E-06 1.7CE-06 4,15E-06
[Chinook Salmon 1995 |Dioxin/furans 1,2,3,7,8,9-HxCDF ‘RO no no 1,08E-06 1o 3.52E-06
Chinook Salmon 1995 |PCBs p.p'-DDE no no no 2.24E-06 2.99E-06 7.29E-06
Chinook Salmon *| 1995 |Dioxin/furans 1,2,3,6,7,8-HxCDF no no no ’ no no 1.89E-06
Chinook Salmon 1995 |Dioxin/furans . 1,2,3,4,7,8-HxCDF o no no no no 2.33E-06
x (Chinook Satmon 1995 |Dioxin/furans 1,2,3,7,8-PeCDF : no no no no no 2.01E-06
L fiChinock Salmon 1995 |PCBs p,p'-DDD N no no no no no 2.24E-06
Chincok Salmon 1995 |PCBs . p,p'-DDT no ) no no no - no 1.25E-06
Coho Salmon 1995 |Diexin/furans 2,3,7,8-TCDD 1.85E-06 4.50E-06 1.54E-05 3.74E-05 5.01E-05 1.22E-04
Coho Salmon 1595 [PCBs Arachlor 1260 ‘ : no 2.18E-06 7.45EB-06 | 1.81E-05 2.43E-05 5.91E-05
Coho Salmon 1995 |Dioxin/furans 2,3,7,8-TCDF ' no no 3.22E-06 7.83E-06 1.05E-05 2.55E-05

Coho Satmon 1995 |Dioxin/furans 2,3,4,7,8-PeCDF _no no 1.78E-06 -4.34E-06 5.81E-06 1.41E-05 -
[Coho Salmon 1995  (Metal Arsenic-Inorg. ' no no 1.48E-06 3.60E-06 4.82E-06 1.17E-05
Coho Salmon 1895  (Dioxin/furans 1,2,3,6,7,8-HxCDF no no 1.08E-06 2.62B-06 3.51E-06 8.55E-06
Coho Salmon 1895 {Dioxin/furans -11,2,3,6,7,8-HxCDD i ro no no 2.43E-06 3.25E-06 7.92E-06
Coho Salmon 1995 |Dioxin/furans 1,2,3,7,8-PeCDF no no no 2.35E-06 3.15E-06 7.67E-06
Coho Salmon 1595 |[PCBs . p,p’-DDE - no no no no _1.07E-06 2.59E-06
Coho Salmon 1995  |Dijoxin/furans 2,3,4.6,7,8-HxCDF no no no no 1.03E-06 2.51E-06
. |iCoho Salmon ) 1995 |Dioxin/furans 1,2,3,7,8,9-HxCDD no no no no no 1.45E-06
FCoho Salmon 1995 |Dioxin/furans 1,2,3,4,7,8-HxCDF no no no no no 2.07E-06
Largescale Sucker 1995 |PCBs ’ Arochlor 1260 9.86E-06 2.40E-05 8.19E-05 1.99E-04 2.67E-04 6.49E-04
Largescale Sucker 1995 |[PCBs Arochlor 1248 1.89E-06 4.59E-06 1.57E-05 3.82E-05 5.11E-05 1.24E-04
Largescale Sucker 1995 |Metal . |Arsenic-Inorg. no 2.03E-06 6.93E-06 1.69E-05 2.26E-05 5.50E-05
Largescale Sucker 1995 |Dioxin/furans 2,3,7,8-TCDF no 1.76E-06 5.99E-06 1.46B-05 1.95E-05 4,75E-05
Largescale Sucker 1995  |Dioxin/furans . 11,2,3,7,8,9-HxCDF no no 2.97E-06 7.22E-06 9.67E-06 2.35E-05
Largescale Sucker 1995 |Dioxin/furans . ) 1,2,3,6,7,8-HxCDF no no 2.53E-06 6.15E-06 8.23E-06 2.00E-05
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6.5 g/day over|6.5 gfday over| 54 g/day over| 54 g/day over| 176 g/day 176 g/day

Common name Year |Chemical Group Chemical 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 8.15E-06 1.98E-05
I argescale Sucker 1995  |Dioxin/furans 1,2,3,7,8-PeCDF no no 2.08E-06 5.07E-06 6.79E-06 1.65E-05
Largescale Sucker 1995  |Dioxin/furans 2,3,4,6,7,8-HxCDF RO RO 1.56B-06 3.79E-06 5.08E-06 1.24E-05
rgescale Sucker 1995  [Semi-volatile bis(2-Ethylhexyi)phthalate no no 1.06E-06 2.59E-06 3.47E-06 8.43E-06
Largescale Sucker 1995 |Dioxin/furans 1,2,3,6,7,8-HxCDD no 10 no 2.31E-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 1o no no 2.26E-06
Eargescale Sucker 1995 [PCBs Hexachlorobenzene no no no no no 2.01E-06
Largescale Sucker |- 1995 |PCBs p.p'-DDT no no no no no 1,45E-06
Largescale Sucker 1995 jDioxin/furans 1,2,3,4,6,7,8-HpCDD no no no no no 1.28E-06
teelead 1995 {PCBs Arochlor 1260 1.49E-06 3.62B-06 1.24E-05 3.01E-05 4.03E-05 9.80E-05
teethead 1995 |Metal Arsenic-Inorg. no 1.06E-06 3.61E-06 8.78E-06 1.18E-05 2.86E-05
teelhead 1995 | Dioxin/furans 2.3,7,8-TCDF no no LLI3E-06 |- 2.74E-06 3.67E-06 8.93E-06
teelhead 1995 |PCBs Hexachlorobenzene no no 1o 1.32E-06 1.76E-06 4.29E-06
Steelhead 1995 |PCBs p.p'-DDT no no 1o 1o 1.11E-06 | 2.71B-06
3 tecthead - 1995 |Dioxin/furans 1,2,3,7,8-PeCDF no no no no 1.08E-06 2.64E-06
o\ |{Steelhead 1995  |Dioxin/furans 1,2,3,4,7,8-HxCDD no no no no no 2.39E-06
teelhead 1995 |FCBs p.p'-DDE ne no no ne no 1.93E-06
teelhead 1995 |PCBs p.p'-DDD ‘1o no no no 10 1.46E-06
White sturgeon 1995 {PCBs Arochlor 1260 1.36E-05 3.31E-05 L.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 |Metat Arsenic-Tnorg. 2.61E-G6 6.35B-06 | 2.17B-05 5.28E-05 7.07E-05 1.72B-04
White stusgeon 1995 Dioxin/furans 2,3,7,8-TCDF 1.54E-06 | 3.74E-06 1.28E-05 3.11E-05 4.17E-05 L.01E-04
White sturgeon 1995 [PCBs p,p'-DDE no 1.32E-06 4,52E-06 1.10E-05 1.47E-05 3.58E-05
[White sturgeon 1995 |Dioxin/furans 2,3,4,7,8-PeCDF no no 1.68E-C6 4.10E-06 - 5.49E-06 1.34E-05
White sturgeon 1895  |Dioxin/furans 1,2,3,7,8,9-HXCDF no no 1.46E-06 3.54E-06 4.75E-06 1.16E-05
White sturgeon 1995  |Dioxin/furans 1,2,3,7,8-PeCDF no no o - 1.32E-06 1.77E-06 4.30E-06
'White sturgeon 1995  |Dioxin/furans 2,3,4,6,7,8-HxCDF no n no 1.17E-06 1.57E-06 3.82E-06
White sturgeon 1995 (PCBs p.p'-DDD no no no L.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-HpCDE no ne no no no 1.10E-06

no = Excess cancer risk does not exceed 1.0E-6 for this exposure scenario




|___ TABLE 54 CHEMICALS EXCEEDING HAZARD QUOTIENT OF ONE FOR VARIOUS CONSUMPTION RATES ___Jf

6.5 g/day over 30 | 54 g/day over 30 | 176 g/day over 30 ‘
Common name Year Chemical Group Chemical years years years
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 ne no 1.11
eamouth 1991 PCBs Aroclor 1260 no 2.09 6.81
Peamouth 1991 Metal Mercury no o 3.05
Peamouth 1991 PCBs Aroclor 1242 no no 1.35
eamouth 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 4.28
Carp ' 1993 PCBs Aroclor 1254 no 1.95 6.35
Carp 1993 Metal Mereury no no 1.83
Carp 1993 PCBs Aroclor 1260 10 no 1.01
Crayfish 1993 Metal Mercury o no 1.09
Crayfish 1993 Metal - Barium no ne 1.08
gescale Sucker 1993 PCBs Aroclor 1254 1.07 8.38 28.95
rgescale Sucker 1993 Metal Mercury 1o 1.30 42
gescale 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 oo | 1.64
Carp 1991/93 Metal Mercury no 1.46 477
Crayfish 1991/93 Metal Antimony no 1.15 3.76
Largescale Sucker 1691/93 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 HO 3.06

Carp 1995 PCBs Atoclor 1260 0 1.52 %% |
Carp 1995 Metal Mercury no 1.12 3.65
Carp 1995 PCBs Aroclor 1248 no no 1.81
[Chinook Salmon 1995 Metal Mercury no no 2.51
[Coho Salmon 1995 Metal Mercury no 1no 111
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 Aroclor 1260 no no 1.67
'White Sturgeon 1995 Metal Mercury no ) 1.59

o = 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 p,p’-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 Araclor 1260 (5.57E-5 at lowest
exposure and 3.67E-3 at highest exposure); 2,3,7,8-TCDF; 2,3,7 ,8—T(i‘DD; Aroclor 1242; and aidrin.

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. l

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 saimon. 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 exp énsure lgvel (Table
5-3). The chemicals with the five highest risk values, in décreasing 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.

Steelhead. Steelhead were analyzed only in 1995. One carcinogenic COPC was ideniified 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 Noncarcinogenic Hazard Quotients. The hazard quotients (HQs) for each of the species g:\;alu—
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 1995).

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 54). 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). ‘

Largescale sucker. 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 largeécale 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 5-4). The highest HQ was for

Aroclor 1260 (6.81). The HQs for zinc, nickel, and barium, which were not included in the HI presented
in Section 5.3.1.2, were between ¢.10 and 0.33.

White sturgeon. At the highest exposure level, botﬂ mercury and Aroclor 1254 had HQs greater
than one for sturgeon analyzéd in 1991 (Table 5-4). For the 1995 data, the chemiqals 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 mercury only (Table 5-4). 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 salmoxiid
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 detérmjne the cause
of the potential risk. Only by distributing the total risk or HI to particular individual chemicals ér 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 chenﬁcals is evaluated

below in-separate sections for carcinogenic and noncarcinogenic 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 5-3, 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 contributioﬁ 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 indiqates 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 moét to excess cancer risk are dioxins/furans, PCBs, arsenic, and to a lesser extent,
organcchlorine 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 coniributed 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 (14.4 and 17.7 percent, respectively).

Seﬁi~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-propylamine.

5.3.3.2 Noncarcinogenic Hazard Indices. As with carcinogenic risk, the potential for noncarcinogenic
health effects from the consumption of fish can be atiributed 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 3-5. PERCENT CONTRIBUTION OF CONTAMINANT GROUPS
AND INDIVIDUAL CHEMICALS TO EXCESS CANCER RISK (Page 1 of 3)

]

ll

1991 Data _
Carp Crayfish LS Sucker Peamouth  Sturgeon
T_otal Cancer Risk * 1 EM 1.17E-05 6i5E—05 1.37E-04 3.49E-05
Semi-volatiles 56.5 1.7 0.3 0.1 0.6
N-Nitroso-di-n-propylamine 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
H Aroclor 1260 8.4 0 13.8 40.7 0
' " Aroclor 1242 0 0 0 . 8.1 0
others 0 0 0 -0 0
Dioxin/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 24 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 fL
Dieldrin 0.9 9.3 1.6 6.3 4.7
Heptachlor 0 2.5 0 0 0
others 0.6 2.6 1.9 4.1 1.3
\Metals /] 0 0 0 7.0
Arsenic 0 0 0 0 7.0
others 0 0 0 0 0
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T TABLE 5-5. PERCENT CONTRIBUTION OF CONTAMINANT GROUPS “ l
AND INDIVIDUAL CHEMICALS TO EXCESS CANCER RISK (Page 2 of 3)
— 1 1993 Data | 1991/93 Data Combined
Carp Crayfish LS Sucker Carp Crayfish LS Sucker
Total Cancer Risk ? 3.07E-05 1.01E-05 9.12E-05 1.66E-04 1. 78E-05  8.03E-05

[Semi-volatiles 0 0 0.1 59.5 0.9 0.2
N-Nitroso-di-n-propylamine 0 0 0 59.1 0 0
Bis(2-ethythexyl)phthalate -0 0 0.1 0.2 0.9 0.2
others 0 0 0 0.2 0 0

PCBs : 75.2 73.6 86.8 25.7 - 415 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

Dioxin/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 i1.4 4.6

i 2,3,7,8-TCDF 7.0 8.5 24 2.3 11.2 3.7
1,2,3,7,8,9-HxCDF 4.5 0 12 0.3 10 08 |
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 04 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

Pesticides 4.2 0.9 L8 24 10.3 6.5

Ji p.p’-DDE 34 0.9 1.4 0.4 0.5 1.0
Aldrin G 0 0 0.9 0 1.7
Dieldrin 0 0 0 0.9 7.2 2.3
Heptachior 0 0 0 0 1.4 0
others 0

Metals .3
Arsenic . 3
others 0
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AND INDIVIDUAL CHEMICALS TO EXCESS CANCER RISK (Page 3 of 3)

TABLE 5-5. PERCENT CONTRIBUTION OF CONTAMINANT GROUPS

1995 Data

Carp LS Sucker  Sturgeon Chinook Coho Steethead

Total Cancer Risk ? 6.66E-05  1.52B-05 2.24E05  744E-06  4.07B-06  2.30E-06
Semi-volatiles 0 T 0.8 0 0 0 0
Bis(2-ethythexyl)phthalate 0 0.8 0 0 0 0

others 0 0 0 0 0 o |

IPCBs 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
Dioxin/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 C 47 6.9 6 6.1 59 |
1,2,3,6,7,8-HxCDD 1.6 0.7 0 0 4.0 0
1,2,3,6,7,8-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
esticides 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 02 0 0 0
etals ' 0.1 5.5 11.6 12,5 4.4 18.9

Arsenic 0.1 5.5 '11.6 12.5 4.4 189
others 0 0 0 0 0 0
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TABLE 5-6. PERCENT CONTRIBUTION OF CONTAMINANT GROUPS
| AND INDIVIDUAL CHEMICALS TO ENDPOINT-
b e e e e ———

SPECIFIC HAZARD INDICES (Page 1 of 3)

Dieldrin__

e
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1991 Data
_ _ gdlCarp Crayfish LS Sucker Peamouth Sturgeon
———— ... =
Metals 86.3 87.4 82.6 56.1 94.2 i
Mercury 86.3 87.4 82.6 56.1 87.9
Arsenic 0 0 0 0 6.3
Pesticides 2.0 2.6 17.4 43.9 5.8
Aldrin 33 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 " 34 2.2 0.4
Methyl parathion 0 53 0 0 1.0
others 2.1 1.7 7.1 4.4 2.3
Semni-volatiles 4.7 0 0 L/ 0 f
2,4-Dinitrotoluene 3.0 0 0 0 0
1,2,4-Trichlorobenzene 1.7 0 0 0 0
Developmental Hazard Index ? .0 .
PCRs 0 96.3
Aroclor 1254 1] . 96.3
Aroclor 1260 10.4 0 6.3 60.6 0
-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
p.p'-DDE 1.t 11.2 0 6.5 1.2
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
Semi-volatiles 2.7 0 0 0 0
2-Chlorophenol 1.5 0 0 0 0
2,4-Dinitrotoluene = 1.2 0 0 0 0
Immunological Hazard Index * 0.58 0.003 0.63 0.33 0.31
PCBs 99.2 7] 99.4 92.0 98.4
Aroclor 1254 87.9 0 93 0 98.4
Aroclor 1260 11.3 0 6.4 76.7 0 B
Aroclor 1242 0 0 0 15.3 0
Pesticides 0.8 10 0.6 8.0 1.6
0.8 100 0.6 -8.0 1.6 I]



- ~ TABLE 5.6. PERCENT CONTRIBUTION OF CONTAMINANT GROUPS
AND INDIVIDUAL CHEMICALS TO ENDPOINT-SPECIFIC HAZARD INDICES (Page 2 of 3)
) 1993 Data 1991/93 Data Qombined
Carp Crayfish LS Sucker Carp Crayfish LS Sucker :
CNS Hazard Index * 0.09 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 0.7 85.2 58.2 42.5 52.3
Arsenic 0 1.4 0.6 0 12.6 3.5
Seleniom 1.1 - 1.1 0.4 4.1 7.8 34
Pesticides 22.3 .29 13.8 22.0 32.0 '40.8
| Aldrin 0 0 0 7.0 0 9.3
p.p'-DDE 17.2 S 29 0.8 8.4 5.0 153
p.p'-DDD 43 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 i
others 0 0 0.1 4.1 1.2 8.3
Semi-volatiles 0 2.0 0 15.7 5.1 0
4-Methylphenol 0 2.0 0 0 5.1 0
1,2,4-Trichiorobenzene 0 0 0 35 0 0
2,4-Dinitrotoluene _ 0o 0 0 12.2 0 0
Developmental Hazard Index ° 030 004 1.15 0.58 0.05 0.90
PCBs 21.9 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 . LS 2.3 0.4 2.6 152 0.7
Cadmium 1.1 8.1 0.3 1.9 10.7 0.4
Selepium 0.4 1.2 0.1 0.7 4.5 0.3
WPesticides 6.6 3.2 2.2 4.4 14.9 3.7
“Aldrin 0 0 0 1.2 0 0.7
p,p'-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-volatiles 0 ] /] 3.5 0 0 “
2-Chlorophenol 0 0 0 1.4 0 0
2,4-Dinitrotoluene 0 0 0 2.1 0 0
0.03 1.12 0.53 0.04 0.87
CBs 100 100 99.1 89.5 99.3
Aroclor 1254 86.3 0 95.4 87.6 0 94.0
Aroclor 1260 13.7 100 4.6 11.5 89.5 53 |
[esticides 0 -0 0 0.9 10.5 0.7
- Dieldrin 0 0 0.9 10.5 0.7
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TABLE 5-6. PERCENT CONTRIBUTION OF CONTAMINANT GROUPS

1995 Data
Sturgeon Chinook

Steelthead

CNS Hazard Index * 0T
Metals ~ 85.0 959 89.2 97.6 97.9 97.8
Mercury 79.0 91.4 67.0 83.8 89.3 83.6
Selenium ‘ 5.8 2.0 8.4 5.0 6.8 11,4
Arxsenic 0.2 3 13.8 3.8 1.8 2.8
Pesticides 15.0 4.1 10.8 2.4 2.1 2.2
p.p'-DDE 14.3 2.8 8.9 1.5 Co12 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 * 029 (.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
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
p,p'-DDT 0 0.3 0.2 1.3 1.8 3.7
p,p'-DDD 0.4 2.6 1.2 3.3 2.2 2.8
others 0 0 02 0 0 0
Immunological Hazard Index * 0.25 0.05 0.08 0.013 0.004 0.007
[PCBs B 100 100 160 100 100 100
Aroclor 1260 73.2 83.9 79.8 100 100 100
Aroclor 1248 26.8 16.1 20.2 0 0 0

* Hazard index for consumption rate of 6.5 g/day over a 30-year exposure duration (see Table 5-2)
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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. B

For the developmental HI, PCBs were responsible for the majority of the totél 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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SECTION 6.0 :
UNCERTAINTY ANALYSIS



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 vaiue
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 guantified. Chemicals with no téxicity 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 gen'erally 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-methy] phenol may be acutely toxic to humans, but no RiD 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 ﬁny
samples collected in 1993 or 1695.

In the case of lead, the U.S. EPA has deferred the determination of 2 RfD 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 groﬁth 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 1EUBK)
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 Aroclér 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 RfD for Aroclor 1254 (0.00002 mg/kg-day). If the toxicity of the othér 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 (TEFs). TEFs have also been proposed for several PCB cdngeners (Hong ¢t
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 héalth 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 furans, is also being examined as part of the U.S. EPA’s reassessment of

dioxins/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 RiDs. For
example, researchers at ATSDR (Pohl et al. 1995) proposed a chronic RfD 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



LOAEL, a factor of 10 was applied for interspecies extrapolation, and a factor of 10 was applied for

human variability.

Using the proposed RID 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
RiD. 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 HQs for dioxins/furans
can be included in the developmental HI. The developmental HI including dioxins/furans excg:eds' 1.0
for carp (1991), peamouth (1991), and largescale sucker (1991 and 1993). Using the proposed RfD,
dioxins/furans are a2 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 actuaily 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 may not

be representative of the concentrations in portions of fish normally consumed by humans (i.e., filets).
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I ) TABLE 6-1. SUM OF DIOXIN/FURAN HQs AND DEVELOPMENTAL HI USING A DERIVED RfD OF 7E-10 “

. % Contrib. of
Dev. HI without Sum of HQs of Dev. HI with . Dioxins/furans
Year Species Ingestion Rate dioxins/furans " dioxins/furans dioxins/furans 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 gfday 0.36 6.15 6.51
1991 Largescale sucker 6.5 glday 0.65 0.36 1.01
54 g/day 5.42 2.96 8.38 35.3
176 g/day 17.65 9.64 27.29 N
1991 Peamouth 6.5 g/day 0.42 1.07 1.49
54 g/day 3.45 8.89 12,34 720
o . 176 g/day 11.24 28.57 40.21
1991 Sturgeon 6.5 g/day 0.32 0.25 0.57
. 54 giday 2.67 2.06 4.73 43.6
176 g/day 8.71 6.70 15.41
1993 Carp 6.5 g/day 030 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 giday 0.32 0.47 0.79 59.7
176 g/day 1.04 1.54 . 2,58
1953 Largescale sucker 6.5 g/day 1.15 0.23 1.38
54 g/day 9.56 1.90 11.46 166 -
176 g/day 31.15 6.20 37.35 ”
1991/1993 Carp 6.5 gfday 0.58 047 1.05
54 glday 4.84 3.94 8.78 44.9
- 176 giday 15.77 12.83 28.60 :
1991/1993 | Crayfish 6.5 giday 0.05 0.18 0.23
54 giday 0.40 1.50 1.90 78.9
176 g/day 1.29 4.87 6.16
1691/1993 | Largescale sucker 6.5 g/day 0.90 0.29 1.1 i
54 g/day 7.49 2.43 9.92 24.5
176 gfday 24.40 7.91 32,31
1995 Carp 6.5 glday 0.03 0.22 0.25
54 glday 2.37 1.84 421 43.7
176.g/day 7.13 6.00 13.73
1995 Chinook 6.5 g/day -0.02 0.08 0.10
' 54 giday C 017 0.67 0.84 798 |i
176 g/day 0.57 2.19 2.76
1995 Coho 6.5 g/day 0.008 0.07 0.08
" 54 glday 0.07 0.56 0.63 89.0
176 g/day 0.23 1.84 2.07
1995 Largescale sucker 6.3 g/day 0.06 0.05 0.11
‘l : . 54 g/day 0.52 0.41 - 0.93 43.9
176 g/day 170 1.33 3.03
1995 Steethead 6.5 g/day 0.02 0.005 0.03
54 glday 0.14 0.04 0.18 22.9
176 g/day 0.44 0.14 0.58
1995 Sturgeon 6.5 giday 0.09 0.05 0.14 -
: 54 gl/day 0.78 0.40 1.18 : 33.8
176 g/day 2.54 1.30 ' 3.84 I
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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 saimon 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, Kalama
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 chernicals 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 smqple 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 ron-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 mafie
using zero- and full-detection limits is relatively minor. For most species, the zero-detection limit and
full-detection limit calculations are less than 20 percent lower and highér, respectively, than the half-
detection limit calculations (Table 6-2). Large differences between these calculations would only be
expected if the chemicals of concern wete detected infrequeﬁtly. While many 6f 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 ana_lys,es'. 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 62, TOTAL CARCINGGENIC RISK AND NONCARCINGGENIC INDEX ESTIMATES USING ZERO, HALF, AND FULL DETECTION LIMITS
wm —— =

Excess Cancer Risk (30-y) |~ CNSHazardindex |  Developmental Hazard Index |  Immunological Hazard Index

Ingestion

Year Species Rate Zero DL Half DL Full DL | ZeroDL Half DL  FullDL | ZeroDL Half DL Fuli DL |.ZeroDL Half DL  Full DL

1991 Carp 6.5g/Mday | 1.53E-04 1.74E-04  1.96E-04 0.22 0.24 0.24 0.55 0.63 0.71 0.52 0.58 0.67

' 54 glday | 1.27E-03  1.45E-:03  1.63E-03 1.87 1.96 203 | 456 5.24 593 4.30 4.83 5.54

176 giday | 4.14E-03  4.72E03  S.30E-03 6.09 6.38 6.63 14.85 17.08 19.32 14.02 15.74 18.06
1981 Crayfish | 6.5g/day | 9.69E-06 1.17E-05 136805 0.03 0.04 0.04 0.009 0.013 0.02 0.002 0.003 0.01

’ 54 giday | B.OSE-05  9.68E-L3  LI3EG4 0.28 0.30 0.32 0.08 0.11 0.14 0.02 0.03 0.08

176 g/day | 2.62E-04  3.1SE4  3.65E-4 0.90 0.97 1.04 0.25 0.36 0.47 0.07 0.09 0.25

1991 Sucker | 6.5gfday | 3.58E05  6.55E05  7.53E-05 0.05 0.09 0.0¢ 0.61 0.65 0.70 0.60 0.63 0.68

54 g/iday | 4.63E-04 5.45E-04  6.26E-04 0.7 0.75 0.79 5.04 542 5.79 4.99 5.27 . 5.67
176 g/day | 1.51E03 1.77E-03  2.4E-03 2.30 2.46 2.56 16.43 17.65 18.87 16.27 17.16 18.49
1991 Peamouth | 6.5 g/day | LIBE-G4  L3TE-04  L57E-04 0.16 0.20 024 [ 034 0.42 0.49 0.32 0.33 0.41
S4giday | S.8IE-(4  1.I4E-03 1.30E-03 134 1.67 1.99 2.8 3.45 4.08 2.65 272 3.40

176 g/day | 3.20E-03  3.72E03  4.24E-03 4.38 544 6.4 9.19 11.24 13.29 8.62 8.88 11.09
1991 Sturgeon | 6.5g/day | 2.47E05  349E05  4A4TE-05 0.17 0.18 0.18 0.23 0.32 0.41 0.23 0.31 0.41
S54giday | 2.05E-04 2.90E-4 3.TIE-M 1.42 1.49 1.53 1.90 2.67 3.45 1.89 2,60 .42
176 g/day | 6.70E-04 94SED4  1.21E-03 4.64 4.84 4.99 6.18 8.7t 11.24 6.16 8.48 1115
1993 Carp 6.5g/day | 2.62E-05 3.07E-G5  3.52E-05 0.08 0.09 0.09 0.28 0.30 031 0.27 0.27 0.31
S4g/day | 2.18E-04 255E-04 2.2E04 0.73 0.73 0.74 2.31 2.45 2.60 2.26 2.26 2.56
176 g/day | 7.09E-04  8.31E-04  9.52E-04 2.39 2.39 2.40 7.53 8.00 8.48 7.35 7.35 8.35

= 1993 Crayiish | 6.5g/day | 2.72E-06  1.01E0S  1.98E-0S 0.02 0,04 0.05 0.1 0.04 0.07 0.004 0.03 6.07
o S4giday | 2.26E05  S40E-05  1.65E-04 0.17 0.36 0.48 0.06 0.32 0.58 0.03 0.28 0.55
176 g/day | 7.36E-05 2. 74E4  5.37E-04 0.5¢ 1.18 1.57 0.20 1.04 - 1.88 Q.11 0.91 1.78

1993 Sucker | 6.5g/iday | 8.30E-05  9.12E-05  1.ME-04 0.18 0.19 0.20 1.13 1.15 1.18 L12 112 117

. 54pl/day | 6.00E-04 7.58E-04  8.66B-04 1.50 1.52 166 9.35 9.56 9.76 9.32 9.32 973

176 g/day | 2.25E-03  2.47E-03  2.82E-03 4.87 4.95 5.41 30.48 3115 31.82 30.36 30.36 3L.70

1995 Carp 6.5glday | 6.65E-05  6.66E-05  6.66E-05 0.17 0.17 Q.17 0.29 0.29 0.29 0.28 0.28 0.28

54 g/day | 5.53E-04 S5.53E-04  5.53E04 1.41 1.41 142 2.37 2.37 2.37 2.33 233 2.33

176 g/day { 1.80E-03  1.80E-03  1.80E-03 4.61 4.61 4.61 7.73 7.73 7.73 7.59 7.5% 71.59

4 1995 Sucker | 6.5giday | 1.42E05  1.52E-05  1.63E-05 0.16 0.16 0.16 0.06 0.06 0.06 0.05 0.05 0.05
54 g/day | 1.18E-04  1.26E-04  1.36E-04 1,26 129 133 0.52 0.52 0.52 0.44 0.44 0.44

176 g/iday | 3.86E-04 4.12E-04 4.42E-4 4.21 421 4.33 1.70 1.70 1.70 1.44 144 L.44

1995 Shugeon | 6.5g/day | 2.20E05  2.24E05  2.28E-05 0,69 0.09 0.08 0.09 0.09 0.09 0.08 0.08 0.08
S54giday | 1.83E-04° 1.86E-04  L.39E-04 0.73 0.73 0.75 0.78 0.78 0.78 0.64 0.64 0.64
176 giday | S.95E-4  6.07E-4  6.16B-4 237 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 7.44E-06 D.44E-06 0.10 0.10 0.10 0.02 0.02 0.02 0.01 0.01 0.01
54 g/day | 4.81E05  6.18E05  7.84E-05 0.87 0.87 0.83 0.17 0.17 0.17 o1 0.11 0.11
176 giday | 1.5TE-04  2.01E-04  2.56E-04 2.82 2.82 271 0.57 0.57 0.57 0.36 0.36 0.36
1935 Coho | 6.5p/day | 3.52E-06 4.07E-06  5.29E-06 0.05 0.05 0,05 0.01 0.01 0.01 0.004 0.004 0.004
54 giday | 2.92E-05 3.38B-05  4.40E-05 0.38 038 0.42 0.07 0.07 0.07 0.03 0.03 0.03

176 giday | 9.52E-05  1.10E-04  1.43E-04 1.24 1.24 1.35 0.23 0.23 0.23 0.11 0.11 0.11
1995 Steethead | 6.5 gfday | 2.22E-06  2.30E-06  2.33E-06 0.07 0.07 0.07 0.02 0.02 0.02 0.0t 0.01 0.01
54 g/day | 1.85E-05  1.91E-05  1.93E-0§ 0.59 0.59 0.58 0.14 0.14 0.14 0.06 0.06 0.06
176 g/iday | 6.02E-05  6.23E05  6.30E-05 1.92 1.92 1.90 0.44 0.44 0.44 0.183 0.18 0.13




dorsal, lateral line, and included the bélly flap. This sample probably represents a "worst case” scenario
because it may have a greater concentréﬁon of contaminants (Zabik et al. 1982). Fisherr_nen 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 s

1995). Neither of these studies considered cookingimethods 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 funmel 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 exanﬁne the results of this risk

assessment.



The total excess cancer risk estimates presented in Table 5-1 are based on the summation of risk values
from many différent individual chemicals. The funnel hypothesis suggests that the summation of risk
from 20-40 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 sumined.
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SECTION 7.0
REGIONAL PERSPECTIVE .
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7.0 REGIONAL PERSPECTIVE OF LOWER COLUMBIA RIVER bATA

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 z_md 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 (PSAMP)
(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 ug/kg in Puget Sound fish. Within the Columbia River

7-1



TABLE 7-1. CONCENTRATIONS" OF SELECTED CHEMICALS OF CONCERN 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. Sturgeon Sucker | English sole Quillback Copper Pacific cod
Chemical Filet Whole ‘Whole ‘Whole Filet Filet Whole Filet- Filet Filet Filet
[DDD-0p' n 0 11 33 10 18 0 3% 0 [} 0 0
Mean - 2.8 2.0 13.2 22 - 13.5 - - - -
Min - . 1.5 1.5 15 - 1.5 - - - -
Max - 10.0 2.5 4.0 9.1 - 130.0 - - - -
SD - 2.5 0.5 13.4 2.0 - 30.7 - -
iDDD-pp’ n 1 11 33 10 30 9 34 0 0 0 ]
Mean | 50 .85 26 234 45 88 20,0 - - - -
Min 59 1.5 15 1.5 07 - 4.4 2.5 - - - -
Max 59 23.0 9.9 72.0 11.0 18.4 470 - - - -
|sp - 8.3 1.9 213 1.5 4.3 9.6 - - - -
{DDE-0p" n 0 11 33 10 18 0 34 0 0 [) [}
Mean - - 49 | 2.0 12,7 2.2 - 10.6 - - -
Min - 15 15 1.5 L5 - 1.5 - - - -
Max - 17.0 2.5 470 14.0 - 65,0 - - - -
SD - 54 0.5 13.1 2.9 - 16.5 - - - -
!ﬁDDExpp‘ n 1 11 33 10 30 9 34 ) 0 0 [}
Mean 131.4 45.4 7.4 145.6 28.1 23.2 58.3 - - - -
= Min 131.4 15 1.5 1.5 15 7.5 1.5 - - - -
L Max 1314 100.0 17.0 480.0 76.6 4.6 - 180.0 - - - -
SD - - 34.3 45 146.9 21.7 10.7 44.1 - - - -
IDDT-op' n 0 11 33 10 13 0 34 0 0 ) 0
Mean - 2.5 20 9.2 31 - 8.4 - “ -
Min - L5 L5 L5 1.5 - L5 - - - -
Max - 6.9 3.0 12.5 30,0 - 105.0 - - - -
SD - 1.6 0.5 5.3 6.7 - 24.5 - - - -
DD T pp' n 1 11 33 ) 30 9 34 0 0 0 0
Mean 0.0 4.0 2.0 9.2 3.2 1.7 9.9 - - - -
Min 0.0 15 15 1.5 o1 0.0 L5 - - - -
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 - - - -
IDDT-total” n 1 1 33 10 30 9 34 161 38 12 24
Mean 137.3 58.9 12.1 178.1 35.6 39,1 88,3 12.5 17 15 31
Min” 131.3 26,9 4.5 45 4.5 12.7 8.5 3.9 .10 1.3 22
Max 137.3 124.9 20.0 5075 85.7 69.9 238.0 9.4 6.5 2.0 4.0
SD - 36.3 4.7 136.6 240 14.7 56.4 0.8 1.0 0.3 0.9
iAroclor 1242 n 1 2 i8 10 20 9 18 o - 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 L1 25.0 - - - -
SD - 0.0 0.0 212 74 0.3 0.0 - - - -
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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 2 of 8}
Lower Columbia River ) Puget Sound
Carp Crayfish Peamouth Sturgeon Sucker English sole Quillback Copper Pagific cod
Chemical Filet ‘Whole ‘Whole ‘Whole Filet Filet Whole Filet Filet Filet Filet
Aroclor 1248 n 1 11 33 10 26 9 34 0 0 0 0
Mean 50.5 252 25.0 25.0 225 6.4 25.5 - - - -
Min 50.5 250 250 250 1.1 11 25.0 - - - -
Max 50.5 26.0 25.0 25.0 21.7 18.3 26.0 - - - -
SD - 04 0.0 0.0 59 6.7 0.5 - - - -
Aroclor 1254 n 1 11 33 10 20 9 34 0 1] 0 o
Mean 0.6 %9.2 25.0 25.0 57.7 0.9 175.6 - - - -
IMin 0.6 25.0 25.0 25.0 0.6 0.6 25.0 - - - -
Max 0.6 2709 250 25.0 500.0 1.1 2700.0 - - - -
SD - 96.0 0.0 0.0 109.3 03 451.6 - - - -
Araclor 1260 n 1 11 33 10 30 9 34 0 [} [ 0
Mean 138.0 43.6 25.2 " 180.6 33.5 335 34.8 - - -
Min 138.0 250 25.0 80.0 22.5 13.9 14.5 - - - -
[Max 138.0 110.0 30.0 520.0 86.5 51.7 130.0 - - - -
sD “ 29.8 0.9 120.2 16.7 13.2 25.2 - - - -
[PCB-total’ n 1 11 33 10 30 9 34 161 38 12 24
Mean 189.1 170.0 752 239.6 91.6 43.0 235.9 19.7 11.4 9.2 11.1
Min 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
ISD - 82.2 0.9 120.2 93.0 16.9 467.2 21.9 11.6 2.5 44
[Hg n 1 10 33 10 27 9 34 177 67 28 29
Mean 145.0 189.7 38.1 121.2 128.8 '153.0 1217 56.0 220.0 107.0 i09.0
Min. 145.0 0.5 6.0 540 6.0 120.0 22.0 20.0 60.0 40.0 60.0
Max 145.0 1004.0 81.0 230.0 580.0 193.0 264.0 140.0 510.0 300.0 180.0
SD - 290.4 19.5 58.1 159.7 26.1 62.1 23,0 109.0 54.0 29.0
1234678-HpCDD n [l 7 27 7 18 9 28 0 0 i) Q
Mean 3.90 4.82 0.85 116 0.32 0.34 1.61 - - - -
Min 3.90 1.20 0.10 0.24 0.07 0.08 0.40 - - - -
Max 3.9 9.81 5.21 2.81 0.63 0.90 4.36 - - - -
) tSD - 3.50 1.20 0.88 0.19 0.34 1.03 - - - -
1234678-HpCDF n 1 7 27 7 17 9 28 0 0 1] 0
Mean 0.18 0.45 0.59 029 0.32 0.60 0.82° - - -
Min 0.18 0.10 0,05 0.09 0.07 0.07 0.10 - - - -
Max 0.18 1.31 520 0.74 1.64 2.67 5.50 - - - -
SD - 0.44 1.06 023 0.41 0.96 1.19 - - - -
1234789-HpCDF n 1 7 27 7 17 9 28 0 0 0 0
Mean 0.14 0.14 041 0.10 0.22 0.17 0.23 - - - -
Min 0.14 0.06 0.64 0.04 0.04 .0.08 0.96 - - - -
Max 0.14 028 155 0.25 0.50 0.43 1.25 - - - -
SD - 0.09 042 0.08 0.15 0.1% © 0.24 - - - -




TABLE 7.1. CONCENTRATIONS OF 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 Peamouth Sturgeon Sucker English sole Quillback Copper Pacific cod
Chemical Filet Whole ‘Whole ‘Whole Filet Filet Whole Filet Filet Filet Filet
(23476 DD n 1 7 Gi] 7 19, 9 % 0 0 o 0
Mean 0.45 0.72 022 029 0.14 0.18 0.30 - - - -
Min 0.45 0.26 0.04 0.1 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 n 1 7 27 7 17 9 28 1] [} 0 0
Mean 1.81 2.02 0.30 0.60 0.12 020 0.50 - - - -
Min 1.91 0.60 0.04 0.31 0.064 0.07 0.10 - - - -
Max 181 4.82 1.05 1.16 0.19 0.53 142 - - - -
SD - 1.64 0.24 0.27 0.05 016 0.33 - - - -
123789-HxCDD n 1 7 27 7 18 9 28 0 0 0 0
Mean 0,10 0.32 0.30 0.19 Q.14 Q.19 0.32 - - - -
Min 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 n 1 7 27 7 18 9 28 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 - - - -
A Max 0.72 0.66 1.30 0.56 0.65 .85 0.65 - - - -
SD - 0.20 0.25 0.17 0.21 0.28 0.14 ~ - - -
123678-HxCDF n 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 - - - -
Min 0.83 0.09 ¢.03 0.05 0.04 0.08 0.65 - - - -
Max 0.83 0.57 1.35 044 - 3.88 1.59 5.20 - - - -
sD - 0.17 0.25 0.16 0.85 0.50 0.95 - A
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 0.62 122 - - - - -
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 - - -
34678-HXCDF n . 1 ' 7 27 7 16 9 28 ] [} 0 ¢
Mean 677 1.7¢ 0.59 0.41 0.68 0.33 1.14 - - - -
Min 6,77 0.26 0,05 .23 0.05 .09 0.20 - - - -
Max 6.77 5.70 7.26 0.81 2.4 0.64 520 - - - -
SD - 2.10 1,34 0.24 0.80 0.25 1.07 - - - -
ICCDD n 1 7 27 7 19 9 28 0 0 0 0
Mean 5.14 12,09 6.61 6.91 1.04 111 7.44 - - - -
Min 5.14 2.7 0.25 3.62 0.13 0.06 0.79 - - - -
Max 5.14 30.60 - 78.10 18.10 3.61 3.26 36.90 - - - -
SD - 10.03 15.43 520 1.09 1.37 1.55 - - - -




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)
Lower Columbia River Puget Sound
Carp Crayfish | Peamouth Sturgeon Stcker English sole Quillback Copper Pacific cod
3 Chemical Filet Whole Whole Whole Filet Filet ‘Whole Filet Filet Filet Filet
JOCDF R 1 7 27 7 19 9 28 0 [] -0 [
Mean 0.09 0.71 0.42 0.75 Q.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 - 0.83 027 ° 0.61 1.28 1.92 2.4 - - - -
(2378-PeCDD n 1 7 27 7 18 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 | 115 2.04 1.25 0.62 1.10 - - - -
SD - 0.64 0.26 0.56 0.29 0.15 0.22 - - -
12378-PeCDE n 1 7 27 7 19 9 28 0 o 1] 1}
Mean 4.62 1.20 0.26 0.51 0.29 0.88 1.37 - - - -
Min 4.62 0.2 0.05 0.24 0.05 0.27 0.14 - - - -
Max 4.62 3.90 1.05 0.86 1.25 1.82 9.%0 - - .- -
i ) SD - 1.39 0.26 0.22 0.30 0.60 2.12 - - - -
123478-PeCDE n 1 7 27 7 18 9 28 0 o 0 0
Mean 0.36 0.75 0.44 103 0.13 0.17 0.48 o - - -
Min 0.36 0.15 005 0.55 0.03 0.07 0.05 - - - -
l.':' Max 0.36 137 . 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 [}
Mean 0.57 1.23 0.35 2.76 029 0.19 - 0.65 - - - -
Min 0.57 0.15 0.05 1.44 0.05 0.07 0.05 - - - -
Max 0.57 2.10 - Lo 4.41 1.66 0.39 1.56 - - - -
. SD - 0.67 0.26 0.97 0.36 0.12 0.42 - - - -
2378-TCDF n 1 7 27 7 20 [ . 28 0 0 .0 0
Mean 4.36 6.58 3,49 41.33 548 1.26 522 - - - .
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 - - - -
ITEC® n 1 7 27 7 20 9 28 (1} 0. 0 ¢
Mean 2.99 3.64 . 1.35 8.11 1.32 0.85 2.24 - - - -
Min 2.9 1.6t 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 - - - -
" JSD - 1.46 0.89 2.81 1.23 0.41 0.84 - - . - -
® An concenrrauons in pg/kg except for dioxins and furaps, which are in ng/kg. 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',
d The sum of mutinely‘dctecced Aroclors (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 (1985b)




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 §)
Other Columbia River Basin
Carp Crayfish Peamouth Sturgeon Sucker
| Chemicat Filet ‘Whole Filet Whole Whole Filet Whole Fitet Whole
IDDD-op* 1 o 4 2 3 1 0 0 1 21
Mean - 13.8 20.0 5.0 5.0 - - 20.0 25.2
Min - 5.0 200 5.0 5.0 - - 200 5.0
Max - 30.0 20.0 5.0 5.0 - - 200 70.0
SD - 10.3 0.0 0.0 - - - - 20.0
{DDD-pp' n 28 4 10 14 4 5 i 4 31
Mean 10.4 78.8 5.0 9.8 325 514 1110 5.8 118.5
Min 1.0 50 1.3 0.5 10.0 40.6 1116 1.0 5.0
Max 63.0 140.0 20,0 60.0 60.0 722 1110 20.0 . 4200
Isp 15.1 55.7 7.9 18.9 26.3 12.9 - 9.5 1262
{DDE-op' n 0 4 2 3 1 0 o 1 21
Mean - 10.0 10.0 5.0 50 . - 10.0 11.0
Min - 5.0 10.0 5.0 50 - - 10.0 ©s0
Max - 20.0 10.0 5.0 50 - . 10.0 30.0
SD - 7.1 0.0 0.0 - - - - 10,1
DE-pp' n 28 5 10 15 5 3 2 4 51
Mean 26.4 974.6 12.1 47.1 158.0 278.2 7.5 20.8 533.6
< Min 1.0 70.0 5.0 0.6 30.0 136.0 638.0 1.0 13
= Max 102.0 2493.0 37.0 160.0 340.0 368.0 791.0 80.0 3400.0
SD 27.0 1072.5 9.1 42.6 136.6 84,4 112.4 39.5 814.1
IoDT-0p* n 0 4 2 3 1 0 ) 1 21
Mean - 6.3 200 5.0 10.0 - - 200 7.1
Min - 50 200 5.0 10.0 - - 200 5.0
Max - 10.0 20,0 5.0 10.0 - - 20,0 30.0
sD - 2.5 0.0 0.0 - - - - 6.2
DT-pp’ n 28 4 10 14 3 5 1 4 35
T) : Mean 4.1 17.5 5.3 28.4 10.0 4.9 9.6 13.3 120.7
Min 1.0 50 3 1.3 10.0 4.2 9.6 L0 5.0
Max 19.0 40.0 20.0 2200 10.0 5.4 9.6 50,0 960.0
SD . 52 16.6 7.8 58.9 0.0 0.5 - 24.5 186.1
IDDT-total® n " 28 5 10 15 5 6 2 4 52
- Mean 41.0 1051.6 2.4 L 827 190.0 325.1 7718 9.8 675.3
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 7970 150.0 4770.0
: SD 41.6 1074.0 17.1 106.9 158.6 107.2 272 73.5 1067.5
lAroclor 1242 n 28 .0 0 3 0 3 1 3 0
Mean 144 - - 20.0 - 13.0 200 12.5 -
Min 1.5 - - 20.0 - 15.0 20,0 125 -
Max 1210 . - - 20.0 - 20.0 20,0 12.5 -
SD 215 - - 0.0 - 2.7 - 0.0 -
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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)
Other Columbia River Basin ]
- . Carp Crayfish Peamouth Sturgeon Sucker
Chemical Filet ‘Whole Filet ‘Whole Whole Filet . Whole Filet Whole h
TAroclor 1248 n [} .0 0 3 0 .5 1 .0 1
Mean 0.0 - - ©200 - ‘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 - - o
[Arcclor 1254 n 28 0 0 3 4 5 1 3 4
Mean 435 - - 20.0 71.5 0.4 20.0 12.5 1750
Min L5 - - . 200 10.0 53.0 . 20,0 1.5 100,0
Max 360.0 - - 20.0 100,0 80.1 20,0 12.5 400.0
SD 0.9 - - 0.0 . 45.0 11.5 - 0.0. 150.0
[Aroclor 1260 n 28 Kij 2 3 2 5 1 4 7
: Mean 70.9 - 50.0 20.0 100.0 51.9 120 | 21.9 101.4
Min 15 - 50.0 20.0 100.0 34.8 112.0 12.5 100.0
Max 1403,0 B 50.0 20.0 1000 60.9 112.0 50.0 110.0
SD 262.2 - 00 0.0 0.0 10.6 - 88 3.8
IPCB-toral” n 28 . o 2 3 4 5 1 4 9
Mean - 1143 - 50.0 60.0 127.5 402 - 1520 313 167.8
. N 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 " 00, 48.6 20.3 - 125 131.7
iHg n 18 1 0 2 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 - 25.0 200 . 25.0 . 100.0 50.0 25.0
Max 460.0 200.0 - 140.0 50.0 173.0 160000.0 160.0 347.0
SD 86.1 - - 40,8 12,9 50,2 70640.0 42.4 60,7
1234678-HpCDD,  |n 0 7 0 6 i 3 2 : 1 18
Mean - 15.65 - . 680 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 - 01.72 - 34.42 0.50 1.50 0.58 4.66 . 1657
SD - 33.62 - 13.57 - 038 0,04 - 3.56
1234678-HpCDF n 0 7 0 6 i 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 . 023
Max .- 8.88 - 6.44 0.50 0.73 072 0.64 - 2.67
SD - 3,20 - 242 - - 0.22 0.34 - 1.05
1234789-HpCDF n 0 . 7 ¢ 6 i 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 .- 131 - - 1.76 0.50 131 1.30 0.64 2.67
sD - . 0.68 - 0.66 - 0.40 .om - ' 0.80




TABLE 7.1, CONCENTRATIONS OF SELECTED CHEMICALS OF CONCERN IN RESIDENT FIGH SPECIES
IN THE LOWER COLUMBIA RIVER AND OTHER NORTHWEST REGIONS (Page 7 of 8)
Other Columbia River Basin
Carp Crayfish Peamouth Strgeon Sucker
Chemical Filet Whole Filet Whole Whele Filet ‘Whole Filet Whole
[23476H:CDD  [a 0 7 0 6 1 g 2 1 3
: Mean - 0.93 - 0.83 0.49 0.35 075 0.70 0.91
Min - 0.13 - 0.23 0.49 0.06 " 026 0.70 0.50
Max - 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 3 2 1 18
Mean - 4.66 - 2.24 0.59 0.35 0.59 0.70 102
Min - 0.34 - 0.39 0.99 0.15 0.25 0.70 0.50
Max - 24,79 - 10.05 0.99 0.2 0.92 0.70 4.0
SD - 8.92 - 3.83 - 0.26 0.47 - 0.77
H123789-HxCDD n ) 7 ) 6 1 8 2 1 13
Mean - 0.74 - 0.67 049 0.31 0.51 0.70 0.76
Min - 0.05 - 0.27 0.49 0.11 0.33 0.70 0.51
Max - 336 - 142 0.49 0.69 0.69 0.70 0.84
sp - 1.19 - 0.41 - 0.22 0.25 - 0.10
123478-HxCDF n 0 7 o 6 1 3 2 1 2
Mean - 0.64 - 3.80 0.50 042 1.08 0.29 1.17
- Min - 0.2 - 0.35 0.50 0.10 0.75 0.29 0.20
& Max - 2.23 - 13.85 0.50 1.42 1.41 0.29 3.02
SD - 0.85 - 7.39 - 0.43 0.47 - " (.89
123678-HxCDE n 0 7 0 13 1 3 2 1 18
Mean - 097 - 2.36 0.49 0.39 0.85 0.29 1.28
Min - 0.01 - 025 0.49 0.10 0.29 0.29 0.35
Max - 1.62 - 10.15 0.49 142 142 0.29 1.44
SD - 1.33 - 3.85 - 0.43 0.80 - 0.32
fi23789-HxCDF n 0 7 0 6 1 ] 2 1 18
Mean - 0.60 - 0.72 0.50 0.53 0.85 0.29 127
Min - 0.01 - 0.23 . 0.50 0.10 0.32 0.29 035
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
l?amsmcm: n 0 7 0 3 1 8 2 1 i 18
Mean - 0.42 - 0.79 0.56 2.03 6.2¢ 0.29 L.11
Min - 0.13 - 0.55 0.56 0.10 0.98 0.29 0.25
Max - 0.98 - 0,93 0.56 4.60 11.50 0.29 1.3%
SD - 0.34 - 0.18 - 1.93 7.44 - 0.38
DD n ) 4 0 3 1 7 1 0 1
Mean - 5.68 - 4.57 2.18 831 2.40 - 1.00
Min - 2.50 - 3.70 2,18 145 2.40 - 1.00
Max - 9,30 - 6.30 2.18 40.90 2.40 - 1.00
lsp . 279 - 150 - 1440 - - -




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 -
Carp Crayfish Peamouth Sturgeon ) Sucker
Chemical Filet Whole Filet ‘Whole Whole Filet Whole Filet Whole
[OCDF “Tn 0 4 0 3 I 7 T 0 1
Mean - 0.27 - 0.9 1.00 0.94 0.45 : - 1.00
Min - 0.07 - 0.79 1.00 0.34 0.45 - 1,00
© IMax - - 058 - 1.00 1.00 2.20 045 - 1.00
B |sp - 0.22 - . 0.11 - ' 0.66 - - -
[12378-FeCDD n 0 7 0 6 1 3 2 1 18
Mean - 1.70 - 1.03 0.50° 0.36 0.44 0.74 0.72
Min - 0.i2 - 0.30 0.50 0.10 0.42 0.74 0.23
Max - 7.83 B 375 0.50 0.60 0.46 0.74 3.3t
Sb - 2.76 - 1.34 - 0.18 0.03 - 0.66
12378-PeCDF n 0 7 0 6 1 8 2 1 18
Mean - 0.82 - 9.31 0.49 0.52 0.47 0.21 0.67
. [Min - 0.02 - 0.17 T 049 0.2t 0.31 0.21 0.23
Max ‘- T 352 - 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 [} 6 1 8 2 1 17
(Mean - 2.04 - 343 0.50 0.49 0.41 0.2t 0.81
< Min - 0.14 - 0.17 0.50 0.23 0.33 0.21 0.23
\b Max - 7.32 - 19.02 - 0.50 1.30 0.48 021 227
_|sD - 2.86 - . 1.64 - 0.35 0.11 - 043
2378-TCDD n 35 10 0 6 1 35 b 2 29 19
Mean 148 ‘1148 - 0,78 022 1.56 172 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 0.22 520 2.14 0.97 5.12
N . SD 1.66 18,63 - 0.51 - 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 51.79 3.02 17.13
Min 0.15 - 041 - 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 - 220 16.04
TEC® n 35 10 0 6 1 35 2 1 19
Mean | 237 . 18.46 - 6,27 2,89 6.63 9.07 0.64 4.52
Min 0.18 0.71 E 113 2.89 038 . 8.56 0.16 113
Max -8.20 018 - T 2896 2.89 28.94 9.58 '1.85 10.43
SD . 2.20 :29.73 - 11,12 - 5.94 0.72 0.39 282
2 All concentrations in #g/kg except for dioxins and furans, which aze in ng/kg. One-half detection limit used for non-detect values
b Includes only data from the three surveys described in this document
€ The sum of DDD-pp', DDE-pp*, and DDT-pp'. )
d The sum of routinely detected Aroclors (1248, 1254, and 1260). For Puget Sound data, all nen-d ¢ Aroclors were d to be 1.
© Toxicity Equivalent Concentrations calculated using method of U.S. EPA (1989b) i




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 conceniration 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 Colu.mbia
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 pgl/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 pg/kg in Columbia River
basin samples and from 9.2-19.7 ug/kg in Pugét 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 ug/kg; Puget Sound concentrations range from 20.0-510.0
pelkg. 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 Iiiver 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 Jocations
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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.
Comncentrations 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 i00.8 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 ug/kg versus 9.1 ug/kg). Total DDT concentrations
reported for chinook and coho collected in the Puget Sound ﬁxe slightly highér than values measured by
the Bi-State Program in the lower Columbia River. 'Mean total DDT concentrations were 22.2 ug/kg and
10.1 ug/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 ug/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 pg/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 1 of 4)
Lower Columbia R‘werb Other Col. River Basin Puget Sound
Chinook Coho Steelhead Chinook Steelhead Chinook Coho
[Chemical Filet Filet Filet Filet Whole Filet ‘Whole Filet Filet
DDD-op" n 0 0 0 4 T 0 1 0 0
Mean - - - 20.0 20.0 - 20.0 - -
Min - - - 200 - 20.0 - 20.0 - -
Max - - - 20.0 20.0 - 20.0 - -
SD - - - 00 - - - - -
{DDD-pp' n 3 3 3 7 2 4 2 0 0
Mean 3.7 1.0 2.4 2.9 1.9 1.5 11.0 -
Min 2.1 0.05 1.2 29 38 0.8 1.9 - -
Max 5.7 1.5 3.4 20.0 20.0 235 20.0 - -
SD 1.8 0.8 1.2 8.8 115 0.7 12.8 - -
DE-op’ n 0 0 0 4 1 1] 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 - - - - -
IDDE pp’ n 3 3 3 7 2 4 2 0 0
Mean 8.5 3.0 23 75.7 268.2 5.1 53.4 -
Min 4.6 23 14 16.1 16.3 3.8 6.7 - -
Max 1.3 4.5 38 390.0 5200 6.8 100.0 - -
SD 3.5 L3 14 139.2 356.2 1.3 66.0 - -
IDDT-0p’ n ¢ 1] 0 4 1 0 1 [1] [}
Mean - - - 20.0 20.0- - 20.0 - -
Min - - - 20.0 20.0 - 20.0 - -
Max - - - 200 20.0 - 20.0 - -
SD ~ - - 0.0 - - - - -
DT-pp’ n 3 3 3 7 2 4 2 0 0
Mean L5 0.8 32 122 26.0 2.5 112 - -
Min 0.5 0.3 2.2 1.5 2.0 1.7 24 - -
Max 3.1 11 4.1 20.0 50.0 4.0 20.0 - -
SD 14 0.4 1.0 9.8 34,0 1.0 12.4 - -
IDDT-t0tal® n 3 3 3 7 2 4 2 66 66
Mean 13.7 4.5 1.9 100.8 306.0 9.1 75.5 22.2 10.1
Min 7.5 34 4.9 4.6 22,1 6.5 11.0 6.3 3.8
Max 20.1 59 2.8 4300 590.0 133 140.0 58.8 18,5
SD 6.3 1.3 2.6 148.0 401.6 3.0 91.2 11.2 3.5
{JAraclor 1242 n 3 3 3 3 1 4 H 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 15.0 150 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 - - -
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TABLE 7-2. CONCENTRATIONS OF SELECTED CHEMICALS OF CONCERN IN NON-RES]

—eeeeeeeeee e e ————
TDENT FISH SPECIES IN THE LOWER COLUMBIA RIVER AND OTHER NORTHWEST REGIONS (Page 2 of 4)

- Lower Columbia River Other Col. River Basin Puget Sound
Chingok Caho Steelhead Chinook Steelhead Chinook Coho
[Chemical Filet Filet Filet Filet Whole Filet ‘Whole Filet Filet
lAroclor 1248 n 3 3 3 3 1 4 1 0 0
Mean 0.9 0.6 22 15.0 15.0 18.8 20.0 - -
Min 0.9 0.4 22 15.0 15.0 15.0 20.0 - -
Max 0.9 0.9 22 15.0 15.0 20.0 20.0 - -
SD 0.0 0.3 0.0 0.0 - 2.5 - - -
JlAzoclor 1254 n 3 3 3 3 1 4 1 0 1]
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 22 20.8 26.5 20.0 20.0 - -
SD 0.0 03 0.0 2.9 - 1.6 - - -
lAroclor 1260 n 3 3 3 7 2 4 2 0 i
Mean 10.0 a1 5.1 352 3I3.4 18.8 350 - -
Min 2.8 2.1 3.5 15.0 16.7 15.0 20.0 - -
Max 149 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 - -
IPCB-total® a 3 3 3 7 2 4 2 66 66
Mean 10.6 39 6.5 492 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 59 8.1 50.8 - 58.2 60.0 60.0 216.0 107.0
SD 5.4 L7 2.5 1.7 5.8 6.7 7.1 374 19.9
g 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 99.0 550
Min 80.0 39.0 58.0 48.0 24.0 . 9L0 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 5.1 416 304 183 4L.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 - - -
5234678-HPCDF n o 3 3 3 3 1 4 1 0 [1]
Mean 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 [
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 - B
Max 0.13 0.09 0.17 Q.13 0.07 0.32 .31 - -
SD 0.04 0.2 0.04 o.m - 0.07 - - -




" TABLE 7.7. CONCENTRATIONS OF SELECTED CHEMICALS OF CONCERN IN NON-RESIDENT FISH SPECIRS IN THE LOWER COLUMBIA EIVER AND OTHER NORTHAWEST REGIONG (Page 3 of 4)
Lower Columbrz River Other Col. River Basin "Puget Sound
Chinocok Caho Steethead Chinook . Steelhead Chincok Coho
IChemical Filet Filat Filet Filet Whole Filet ‘Whole Filet Filet
123478-HxCDD B 3 3 ; 3 3 1 4 i 0 0
Mean 0.09 0.04 0.06 0.16 019 - 0.21 0.70 - -
Min 0.07 0.04 0.05 0.14 0.19 0.14 0.70 - -
Max "0a3 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 n 3 3 3 3 1 4 i 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 6.23 0.01 0.02 - 0.15 - - -
i23789-HxCDD o 3 3 . 3 3 1 4 1 0 0
Mean 0.10 0.06 0.08 0.14 0.18 0.31 00 - -
Min 0.06 0.05 0.06 0.43 . 0.18 013 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-ExCDF 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 - -
X SD 0.01 0.01 0.04 0.08 - 0.08 -
& |[123678-HxCDF n 3 3 3 3 1 4 1 0 [}
Mean 0.06 0.23 0.10 . 012 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 - -
123780-HxCDF n 3 3 3 . 3 1 4 1 ) 0
Mean 0.13 0.07 0.11 0.15 0.06 . 024 1.05 -
Min 012 | 0.06 0.06 0.09 0.06 0.09 1.03 - -
Max 0.4 0.08 0.16 0.20 0.06 0.33 1.05 - -
: SD 0.01 .01 0.05 0.06 - 0.11 -
134678-HXCDF n 3 3 3 3 1 4 1 0 [
Mean 0.08 0.04 0.09 0.13 0.15 0.56 0.46 - -
Min 005 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 -
ioCDD n 3 3 3 3 1 4 1 0 0
Mean L.57 1,39 0.18 3.77 4.05 3.64 7.30 - -
Min 0.60 0.44 0.16 3.40 4.05 3.00 730 . - -
Max 315 2.63 0.21 430 " 4.05 4.55 7.30 - -
SD 1.38 112 0.02 0,47 - 0.66 - - ,




TABLE 7-2. CONCENTRATIONS OF SELECTED CHEMICALS OF CONCERN IN NON-RESIDENT FISH SPECIES IN THE LOWER COLUMBIA RIVER AND OFTHER NORTHWEST REGIONS (Page 4 of 4)
) Lower Columbia River i Other Col. River Basin Puget Sound
Chinook Coho Steethead Chinook Steelhead Chinook Coho
[Chemical - Filet Filet Filet Filet ‘Whole Filet Whole Filet Filet
[ocDF it 3 3 ; 3 3 1 4 1 1] 0.
Mean 0.15 0.28 0.07 0.36 024 0.50 ’ 0.65 - -
Min 0.08 0.09 R 0.04 026 024 0.36 0.65 - -
Max 0.26 0.56 0.12 0.47 024 .0 0.65 - . -
SD 0.10 0.25 '0.04 0.11 - 0.16 - - '
[i2378°FeCDD n 3 3 3 3 1 4 1 i 0
Mean 0.20 0.34 0.09 0.10 on 0.34 0.85 - -
Min 0.14 ) 0.11 0.07 0.09 0.t1 0.12 0.85 - -
Max 023 0.66 0.12 - 0,13 0.11 0.55 Q.85 : - - -
SD 0.05 0.28 0.03 0,02 - 0.18 - -
12378-PeCDF n 3 3 3 3 1 4 1 [} ]
Mean 0.18 0.49 0.14 0.17 0.18 0.28 042 - -
Min 0.15 0.07 0.11 0.14 0.18 ! 0.15 0.42 - -
Max 0.24 1.10 0.18 022 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
Mean 0.20 0.03 0.08 . 015 0.19 021 0.30 - ’ -
Min 0.15 0.03 0.05 0.12 0.19 . 0.14 0.30 - -
h Max 0.25 .05 0.1 0.18 . 0.19 029 0.30 - -
U‘ 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 .12 0.01 005 : 0.07 ) 0.08 . 0.44 .- -
Max 0.64 0.89 0.07 . 0.30 0.07 0.26 0.44 - -
Sbh 0.28 0.44 0.04 0.08 . - 0.08 - - -
2378-TCDF n . 37 3 3 13 1 4 1 . 4] 0
: Mean . 072 . 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 0.94 027 7.80 CLio 072 0.74 - -
SD 0.19 0.45 0.03 2.11 - 0.15 - - -
TEC" n 3 3 3 13 1 4 1 o 0
Mean | .80 0.80 023 . 045 0.45 0.77 1.62 - -
Min 0.52 0.37 0.15 - 018 0.45 0.43 162 - -
Max . 1.03 1.54 029 0.98 0.45 0.95 L6z - -
SD 0.26 0.64 0,07 ~ 021 - 0.24 - - -
* All concentrations in pg/kg except for dioxins and furans, which are in ng/kg. One-half detection limit used for non-detect values
b Includes only data from the three surveys described in this document )
® The sum of DDD-pp’, DDE-pp', and DDT-pp'.
,d The sum of routinely detected Arcclors (1248, 1254, and 1260). For Puget Sound data, all non-detected Aroclors were assumed to be 1.
¢ Toxicity Equivalent Concentrations calculated using methed 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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TABLE A1, DEGCRIPTIVE INFORMATION ABOUT EACH FISH AND CRAYFISH SAMPLE COLLECTED

FOR 1991 AND 1993 LOWER COLUMBIA RIVER RECONNAISSANCE SURVEYS (Page 1 of 2)

River .| Sample | Number Weight (g} Length (in) Percent

Species Year{ Mile Number |ofIndivid.{ Mean Minimum Maximum| Mean Minimum Maximum| Lipid
Carp 1991 80 D23 5 1300 475 2000 15.7 11.3 17.8 2.5
Carp 199t 85 D24 5 587 250 1050 12.3 9.6 15.5 6.5
Carp 1991 92 D26 5 1670 1100 2750 | 16.9 15.2 20.2 5.8
Carp 199] 89 D28 5 1264 450 1760 153.2 11.0 17.3 2.8
Carp 1991 101 D29 5 180§ 1150 3125 17.6 15.6 2.7 23
Carp 1991 106 D3t 5 1647 1400 2420 17.1 15.8 20.5 6.0
Carp 1991 118 D35 5 2380 1900 3300 i7.1 15.4 19.3 4.0
Carp 1991 125 D38 5 1800 1500 2100 16.3 15.4 17.3 i3
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 3.0 6.0
Carp 1993 141 15-C 5 1739 1248 2252. 17.5 15.6 19.1 3.0
Crayfish 1991 21 Dé 30 27.17 12.2 477 nfa nfa na 1.3
Crayfish 1991 27 D8 3l 51.0 20.9 1324 nfa nfa nfa 1.8
Crayfish 1991 39 D10 il 29.5 13.4 63.7 nfa nfa nfa 15
Crayfish 1991 40 D12 10 33.2 19.5 51.7 nfa nfa wa 1.4
Crayfish 1991{ 50 DI 32 300 13.9 68.7 a nfa nfa 1.6
Crayfish 1991 58 D16 31 377 13.3 65.4 nfa nfa nfa 1.6
Crayfish 1991 63 D19 30 64.2 33.9 124.4 nfa nfa nfa 24
Crayfish 1991 71 D20 21 69.8 25.0 132.0 n/a nfa nfa 1.8
Crayfish 1991 76 D22 18 33.0 2.7 773 n/a n/a n/a - 0.8
Crayfish 1951 80 D23 12 50.4 20.2 103.2 nfa na n/a 1.1
Crayfish 1991 85 D24 31 41.4 13.4 121.2 nfa n/a nfa 1.3
Crayfish 1991 92 D26 32 46.6 25.0 78.5 n/a nfa n/a 1.5
Crayfish 1991 99 ms 24 48.5 27.2 85.6 nfa nfa nfa 2.6
Crayfish 1991 101 D29 30 412 6.9 89.6 nfa wa nfa 2.1
Crayfish 1991 106 D31 12 34.2 7.9 843 wa. nfa nfa’ 1.4
Crayfish 1991 118 D35 61 43.6 6.4 117.4 nfa rfa nfa 14
Crayfish 1991 125 D38 27 49.0 22.0 79.0 nfa ‘na n/a 23
Crayfish 1991 142 D40 9 59.6 27.0 86.9 nfa na n/a 1.3
Crayfish 1993 21 2-CF 15 59.0 29.9 91.4 nfa nfa nia 1.6
Crayfish 1993 23 3-.CF 19 423 19.2. 85.3 n/a n/a n/a 20
Crayfish 1993 26 4-CF 15 56.6 28.0 93.9. nfa na n/a 1.8
Crayfish 1993] 29 5-CF 21 |. 393 16.8- 95.9 wa nfa na 0.8
Crayfish -~ | 1993 36 6-CF 13 23 56 100.0 n/a a nfa Lo
Crayfish 1993 59 . 7-CF 15 33.0 - i6.1 51.1 nfa n/a nfa 0.8
Crayfish 1993 68 8-CF 13 94 5.0 93.5 nfa nfa nfa 1.0
Crayfish 1993 81 9-CF 15 335 14.2 64.3 n/a nfa nfa 1.2
Crayfish 1593 88 10-CF 15 573 21.3 117.8 nfa nfa nfa 0.6

Crayfish 1993 %0 11-CF i5 2.1 48.3 137.7 rfa nfa .nfa 1.8
Crayfish 1993 95 12-CF 12 2 14.6 79.2 nfa ofa nfa 2.6
Crayfish 1993 120 13-1-CF 13 583 9.9 114.0 nfa nfa nfa 2.0
Crayfish 1993 120 13-2-CF 13 59.0 2.9 115.8 na nfa n/a 14
Crayfish 1993 120 13-3-CF 13 50.4 18.5 86.9 nfa nfa nfa 14
Crayfish 1993| 124 14-CF 8 47.1 218 714 n/a nz /a 22
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 4.8 18.5 27
Largescale sucker | 1991 . 39 D10 5 040 ' 500 1250 16.7 - 140 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 | 147 12.6 162 35
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-1. DESCRIPTIVE INFORMATION ABOUT EACH FISH AND CRAYFISH SAMPLE COLLECTED
FOR 1991 AND 1993 LOWER COLUMBIA RIVER RECONNAISSANCE SURVEYS (Page 2 of 2)

River Sample | Number Weight () Length (in) Percent
Species Year| Mile Number {of Individ.| Mean Minimum Maximum Mean Minimum Maximum| Lipid
Largescale sucker | 1991 76 D22 5 950 750 1350 16.7 154 17.7 2.4
Largescale sucker | 1991 80 D23 5 805 700 1025 16.3 i5.5 i7.4 22
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 18.5 31
Largescale sucker | 1991 99 D28 6 542 260 800 14.7 1.6 18.1 3.6
Largescals sucker | 1991 101 D% 5 900 725 1150 7.0 158 - 185 2.4
Largescale sucker { 1991 106 D3t 5 704 500 1030 16.2 14.8 18.1 3.5
Largescale sucker | 1991 118 D335 5 1020 900 1200 16.4 15.6 17.3 2.3
Largescale sucker | 1991 125 D33 ) 461 197 581 13.5 9.9 15.8 3.3
Larpescale sucker | 1991 142 D40 8 378 320 392 14.3 12.2 17.3 3.7
Largescale Sucker | 1993 14 1-LS 2 1153 955 1351 17.5 16.5 18.5 4.6
Largescale Sucker | 1993 21 2-1S 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 © 34
Largescale Sucker | 1993 26 418 5 726 437 976 155 12.8 17.1 6.6
Largascale Sucker | 1993 29 518 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 84
Largescale Sucker | 1993 59 7-L8 5 496 362 574 13.4 12.2 14.0 2.8
Largescale Sucker | 1993 68 8-LS 5 867 546 1418 16.1 144 18.9 1.8
Largescale Sucker | 1993 81 9-LS b 473 140 666 13.3 2.3 15.2 0.6
Largescale Sucker | 1993 &8 10-LS 5 369 40 74 9.9 6.1 15.8 4.8
Largescale Sucker | 1993 %0 11-LS 5 633 524 863 14.9 13.4 16.5 3.8
Largescale Sucker | 1993 95 12-18 5 363 7] 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 14
Largescale Sucker | 1993 120 13218 5 612 417 947 14.7 13.0 17.5 Lo
Largescale Sucker | 1993 120 £3-3-LS 5 433 194 581 12.9 10.0 14.4 3.0
Largescale Sucker | 1993 124 1418 5 651 422 - 1026 15.1 13.2 17.5 2.2
Peamouth 1991 13 D3 9 199 123 302 9.6 85 11.0 122
Peamouth 1991 39 D10 5 131 52 165 8.6 - 6.4 9.5 3.9
Peamouth 1991 40 D12 5 77 22 128 7.3 5.1 89 4.2
Peamouth 1991 50 DI5 7 101 44 137 8.0 6.3 9.2 59
Peamouth 1991 58 D1s 8 . 60 21 143 6.6 52 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 3t 103 6.8 5.4 8.2 6.9
Pearnouth 1991 80 D23 5 (3] 30 100 6.1 5.1 7.8 8.1
Peamouth 1991 85 D24 5 107 46 200 83 6.5 10.2 5.1
Pearnouth 1991 99 D28 3 92 &7 125 8.0 7.1 8.9 2.4
White sturgeon 1991 15 RM 15 1 17300 n/a nfa _49.3 nfa n/a 0.7
White sturgeon 1991 18.5 RM 18.5 1 11500 n/a ‘nfa 43.7 nfa nfa 11
White sturgeon | 1991 20 RM 20 1 10800 n/a nfa 45.5 na na 0.4
White sturgeon 1991 21 RM 21 1 11500 nfa nfa 49.1 nfa nfa 0.3
White sturgeon 1991 21 RM 21 1 11800 nfa nfa 49,1 nfa wa 0.7
White sturgeon | 1991 27 RM 27 1 n/z n/a n/a Wa n/a n/a 7.1
White sturgeon 1991 49 RM 49 i 10500 nfa na 44.1 wa nfa 2.4
White sturgeon 1991 49 RM 49 1 20000 nfa nfa 52.0 nfz nfa 0.3
White sturgeon 1991 49 RM 49 1 17200 nfa n/a 49.1 nfa nfa 0.2
White sturgeon | 1991 75 RM 75 1 28600 nfa nfa 58.0 nfa . nh 4.3
White sturgeon 1991 75 RM 75 1 10400 n/a n/a 42.0 nfa fa 8.5
White sturgeon 1991 75 RM 75 1 19500 nfa nfa 50.0 nfa nfa 9.5
White sturgeon 1991 80 RM 8D 1 14100 na nfa nfa nfa n/a 4.9
‘White sturgeon 1991 103 RM 103 1 na wa nfa nfa nfa nfa 2.3
White sturgeon 1991 115 RM 115 1 n/a wa nfa nfa nfa na 1.8
White sturgeon 1991 127 RM 127 1 n/a nfa nfa nfa Cnfa nfa 0.9
White sturgeon 1991 136 RM 136 1 nfa nfa na nfa nfa nfa 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 1 of 5)

Specimen # Species Date Captured | Method Location Length (in) § Weight (g) | Sex
126 Carp 12/7/94 EF Martin Slough 20.9 2437.7 M
153 Carp 2/6/95 EF Carrolls Channel 21.6 2086.2 M
‘154 Carp 2/6/95 EF Carrolls Channel 22.4 2449 .M
155 Carp J 2/6/95 . EF Carrolls Channel 26.0 -3718.8 M
156 Carp 2/7/95 EF Scappoose Bay 25.0 3809.5 E
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 . 352 n/a M

3 Chinook 9/29/94 Hatchery Big Creek ’ 21.7 3306 F
11 Chinook 9/29/94 Hatchery Big Creek 34.8 n/a F
12 Chinook 9/29/94 Hatchery | Big Creek 34.1 n/a F
13 Chinook 9/29/94 Hatchery Big Creek 36.4 na F
14 Chinook 9/29/94 Hatchery Big Creek 34.1 n/a F
15 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 Créek 314 n/a F
E 18 Chinook 9/29/94 Hatchery Big Creek 29.7 n/a F
2 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 Kalama River . 33.5 ‘n/a M
32 Chinook 9/29/94 Hatchery Big Creek 30.4 4738 F
33 Chinook - 922194 Hatchery Kalama River 36.0 n/a M
34 Chinook 9/22/94 Hatchery Kalama River 34.0 na M
35 Chinook 9/22/94 Hatchery Kalama River 316 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 Chincok 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 Kalama 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 Creck 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 Lacation Length (in) | Weight (g) | Sex
5 Coho 9/22/94 Hatchery Lewis River 27.5 3305 M
6 Coho 9/29/94 Hatchery Big Creek 25.0 2236 F
7 Ccoho 9/22/94 Hatchery Lewis River 27.4 3040 M
8 Coho $/22/94 Hatchery Lewis River 23.3 1941 M
9 Coho ©/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 E
21 Coho 9/29/94 Hatchery Big Creck 26.1 2192 F
23 Coho 9/29/94 Hatchery Big Creek 23.6 1812 F
24 Coho 9/22/94 Hatchery Lewis River 24.9 2243 M
25 Coho .9/29/94 Hatchery Big Creek 20.8 1411 F
27 Coho 9/22/94 Hatchery Lewis River 25.2 2513 M
29 Coho 9/22/94 Hatchery Lewis River 25.6 2396 M
30 Coho 9722/94 Hatchery | Lewis River 25.9 2488 M
31 Ccho 9/22/94 Hatchery Lewis River 25.1 2441 M

i 36 Coho 9/25/94 Hatchery Big Creek 20.6 1271 F
38 Ccho 9/22/94 Hatchery Lewis River 25.0 2546 M
39 Ccho 9/22/94 Hatchery Lewis River 26.1 2658 M
42 Caho 9/29/94 Hatchery Big Creek 23.6 2395 F
44 Coho 9/29/94 Hatchery Big Creek 25.5 2297 F
47 Ccho 9/22/94 Hatchery Lewis River 24.1 2319 M
49 LS Sucker 12/2/94 EF Cottonwoad 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 F
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 Istand 16.6 736 M
56 *° 1.5 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 # Species Date Captured | Method Location Length (in) | Weight (g) | Sex
60 LS Sucker 12/3/94 EF Pearcy Island 17.4 824.9 F
61 LS Sucker 12/2/94 EF Government Island 20.1 1204 F
62 LS Sucker . 1273194 - 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 12/2/94 EF Cottonwood Point  |*  15.6 630.3 F
65 LS Sucker 12/1/94 " EF Bridal Veil 19.3 n/a F
66 LS Sucker 12/1/94 EF Bridal Veil 18.1 n/a E
67 LS Sucker 12/2/94 “EF Government Island 19.9 1165 F.
68 LS Sucker 12/2/94 EF Flag Isiand 18.4 1066 F
69 LS Sucker 12/2/94 EF Government Island 18.3 908 F
70 LS Sucker 12/2/94 EF Cottonweod Point 16.8 655 M 5
71 LS Sucker - 12/1/94 EF Bridal Veil 189 n/a F
72 LS Sucker 12/2/94 EF Flag Island 19.4 1145 F
100 LS Sucker 12/9/94 EF ' | Kalama River Marina. 18.5 nfa F
101 LS Sucker 12/9/94 EF Kalama River Marina 18.5 n/a F
102 LS Sucker . 12/9/94 EF Kalama River Marina 19.5 n/a F

E 103 LS Sucker 12/9/94 EF Kalama River Marina 16.3 n/a F

104 LS Sucker 12/9/94 EF Kalama 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 nfa F -
107 LS Sucker 12/9/94 EF Kalama River Marina 18.5 - nfa 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 LS Sucker 1218/94 EF Scappoose Bay 15.0 n/a F
111 1 LSSucker | 12/8/94 " EF Scappoose Bay 16.8 n/a F
112 LS Sucker 12/8/94 EF Scappoose Bay 16.5 n/a F
113 LS Sucker 12/8/94 EF Scappoose Bay 18.5 na F
114 LS Sucker - 12/8/94 EF Scappoose Bay 17.8 nfa M
115 LS Sucker 12/8/94 EF Scappoose Bay 18.0 wa F
116 LS Sucker 12/7/94 EF Coon Island 15.3 na M
117 LS Sucker 12/7/94 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 12/8/94 EF Scappeose Bay 16.5 n/a F




TABLE A-2. CAPTURE DATE, METHOD, LOCATION, AND PHYSICAL INFORMATICON
FOR EACH LOWER COLUMBIA RIVER SPECIMEN COLLECTED IN 1994-95 (Page 4 of 5)

Specimen # Species Date Captured | Method Location Length (in) | Weight (g) | Sex
121 LS Sucker 12/8/94 EF Scappoose Bay 18.3 nfa F
122 LS Sucker 12/8/94 EF Scappoose Bay 18.5 n/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 nfa 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 F
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 na F
138 LS Sucker 2/2/95 EF Clatskanie River 14.8 nfa F
139 LS Sucker 2/6/95 EF Clatskanie River 19.5 n/a F

z’\ 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 2/5/95 EF Knapper Slough 15.6 wa F
143 LS Sucker 2/6/95 EF Clatskanie River 15.9 nfa 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 na 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 12/29/94 EF Near Bug Hole 19.5 n/a F
150 LS Sucker 12/30/94 EF Young's Bay 21.0 n/a F
151 LS Sucker 2/2/95 EF Clatskanie River 18.9 na 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 12/28/94 EF Cowlitz River 29.0 n/a M
76 Steelhead 12/28/94 EF Cowlitz River - 27.0 n/a 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 Daie Captured | Method Location Length (in) { Weight (g) | Sex
77 Steelhead 12127194 EF Eagle CIliff 28.0 n/a M
78 Steelhead - 12/27/94 EF Eagle Cliff 26.0 n/a F
79 Steelhead |  12/28/94 . EF Cowlitz River 31.0 n/a F
80 Steelhead 12/28/94 EF Cowlitz River 290 n/a F
81 Steelhead 12/28/94 EF Cowlitz River 30.0 . n/a F
© 82 Steelhead 12/16/94 EF Eagle Chiff 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 323 n/a F
86 Stecthead 12/16/94 EF . Eagle CHff 26.2 n/a F
87 Steelhead 12/16/94 EF Eagle Cliff 27.2 n/a M
88 Steclhead |°  12/16/94 EF Eagle Cliff 34.6 n/a M
89 Steelhead 12/16/94 EF Eagle Cliff 25.6 n/a M
90 Steelhead 12/15/94 EF Eagle Cliff 27.9 n/a M
91 Steelhead 12/16/94 EF Eagle Cliff 254 - n/a M
> 92 Steelhead 12/16/94 EF Eagle Cliff 29.3 ‘n/a F
Q 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 Willameite 45.5 6258.5 F .
96 Sturgeon i/11/95 Hook Mouth of Willamette 43.0 6848.1 M
97 Sturgeon 11795 . Hook Mouth of Willamette 46.0 102494 | M
159 * Sturgeon 1/17/95 Hook Hayden Island 42.0 n/a n/a
160 Sturgeon 117195 Hook Hayden Island 42.0 n/a n/a
161 Sturgeon 1/17/95 Hook Hayden Island 45.0 na’ n/a
162 Sturgeon 1/17/95 Hook Hayden Island 45.5 © nla n/a
163 Sturgeon 3/17/95 Heok Near Trojan NPP 47.5 n/a M
164 Sturgeon 2/17/95 Hook Briz Bay 43.5 - nla M
165 Sturgeon 2/18/95 Hook Near Trojan NPP 45.5 n/a F
166 Sturgeon 2/18/95 Hook Near Trojan NPP | na n/a n/a
167 Sturgeon 2/18/95 Hook Near Trojan NPP 47.5 n/a F
EF = Electrofishing : -
lH:ok = Rod and Reel
n/a = Information not available
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TABLE A-3. COMPOSITE IDENTIFICATION FOR 1594-95 SAMPLES (Page 1 of 2)

omposite ID: ESCmpt-1 Composite ID: DCmpl

I‘S:pecies: LS Sucker Species: Steethead

[MNumber in Compasite: 8 . Number in Composite: 8

Specimen #: 138 (F) 139 (B) 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 1D: LSCmpl-2 Composite ID: DCmp2

Species: LS Sucker Species: Steethead

[Number in Composite: 8 Number in Composite: 8

Specimen #: 128 (F) 1BE BIE 132F Specimen #: 73 (M) 74 (M) 75 (M) 76 (M)
133 (F) 135(F 136@F 143(B 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 #: 129 (F) B4F B371E UdE Specimen #: 88 (M) 89 (M) S0 (M) 91 (M)
141 (F) 146 (F) HM8(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) Ws@E 107(F Specimen #: 1(M) 22 (M) 28 (M) 33 (M)
110 (F) 112 (F) HaM 121 . 34 M) 3I5M) - 400 41 (M)

Composite ID: LSCmp2-2 Compaosite ID: KCmp2

Species: LS Sucker Species: Chinock

Number in Composite: 8 . Number in Composite: 8

Specimen #: 102 (F) 104 (F) 105 (F) 108 (F) Specimen #: 3(F 26 (F) 32 37 (F)
113 (F) 115 (F) 119 (F) 122 (F) 43 (M) 45 (M) 46 (M) 48 (F)
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TABLE A-3. COMPOSITE IDENTIFICATION FOR 1994-95 SAMPLES (Page 2 of 2)

omposite: ID: LSCmp2-3 Composite ID: KCmp3
F?ecics: LS Sucker Species: Chinook
Number in Composite: 8 Number in Composite: 8 S
Specimen #: 100 (F) 108 (F) i1l (F) 116 (M) Specimen #: 11 (B 12(F) 13(F 14 (F)
117 (F) 120 (F) 123(Fy 127(F). 15 (B) 16 (F) 17 (F) 18 (F)
Composite 1D; LSCmp3-1 Composite ID: HCmpl
{ISpecies: LS Sucker - Species: Coho
Number in Composite: 8 ‘ Number in Composite: -8 .
Specimen #: 50 (M) 63 (F) 65 (F) 66 (F) Specimen #: S5M)° 7M) 8 (M) 19 (M)
69 (F) 70 (M) 71 (F) 72 (F) 24 M) 27 (M) 29 (M) 30 (M)
IComposite 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)
.50 8@F 62({® 68 (F) 39 (M) 42 (F) 44 (F) 47 (M)
Composite ID: LSCmp3-3 Composite ID: " HCmp3
Species: LS Sucker Species: Coho
Number in Composite: 8 . Number in Composite: 8 )
Specimen #: 54 (F) 56 (P 57(F) 59 (F) Specimen #: 2 (F) 6 (F) 9 (F) 10 (P
60 (F) 61(F)  64(F)  67(F) 200 2@ 23@E 6@
Composite ID: CCmpi
Species: Carb
Number in Composite: 7
Specimen #: - 126(M)  153(M) 154 (M)  155(M)
156 (F) 157(F) 158 (M) v
Sex of each specimen given in parentheses next to specimen number

’
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|| TABLE A~4ﬁIOLOGICAL DATA FOR EACH FISH SAMPLE COLLECTED IN 1994-95

Number
Fillets per} Mean Mean
Sample ID Species Sample | Length (in) | Weight (2) | % Lipid { % Moisture

LSCmpl-1 | Largescale Sucker 8 7.9 /a 1.17 79.08
ESCmpl-2 |Largescale Sucker 8 17.2 n/a 0.79 80.09
LSCmp1-3 |Largescale Sucker 8 18.3 n/a 1.08 79.80
LSCmp2-1 |Largescale Sucker 8 17.3 nfa 1.45 80.85
| LSCmp2-2 |Largescale Sucker ] 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/fa 141 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 |
I compl Carp 7 23.7 31212 | 437 | 725t
DCmpl Steelnead 8 28.5 n/a 2.87 73.86
DBCmp2 Steelhead 8 21.9 n/a 4.06 74.39
DCmp3 Steethead 8 28.0 n/a 4.82 70.60
KCmpl Chinook 8 333 a/a 3.51 66.52
KCmp2 Chinook 8 321 3566.5 1.71 73.99
KCmp3 Chincok 8 33.2 n/a 0.72 76.24
HCmpl Coho 8 25.6 2548.4 1.67 71.80
HCmp2 Coho 8 24.6 2384.6 0.48 73.52
"~ HCmp3 Coho 8 24.0 1896.0 0.85 74.22
SIND1 White Sturgeon 1 43.5 6258.5 2.17 78.78
SIND2 Whife Sturgeon 1 43.0 6848.1 1.69 76.73
SIND3 White Sturgeon 1 46.0 10249.4 0.86 77.75
SIND4 White Sturgeon 1 42.0 n/a 1.00 7.1
SIND35 White Sturgeon 1 42.0 n/a 0.69 71.07
SIND6 White Sturgeon 1 45.0 nfa 2.46 75.02
SIND7 White Sturgeon 1 45.5 /a 0.99 77.03
SINDS8 White Sturgeon 1 415 n/a 0.88 77.83
SIND9 White Sturgeon 1 43.5 nfa 0.04 80.26
SIND10 White Sturgeon 1 45.5 n/a 0.14 81.80
SIND11 White Sturgeon 1 na nfa 0.36 80.64
SIND12 White Sturgeon 1 47.5 nfa 0.41 80.55

o e
n/a= not available

A-10
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APPENDIX B

LISTS OF DETECTED AND NON-DETECTED CHEMICALS
AND EXPOSURE POINT CONCENTRATIONS FOR EACH SPECIES
AND SAMPLING YEAR COMBINATION

1991 List of Detected Chemicals for Each Fish Species
1991 List of Non-Detected Cﬁemicals for Each Fish Species

1993 List of Detected Chemicals for Each Fish Species

« 1993 List of Non-Detected Chemicals for Each Fish Species

1995 List of Detected Chemicals for Each Fish Species

1995 List of Non-Detected Chemicals for Each Fish Species
1991 Lower Colﬁﬁbia River Data

1993 Lower Columbia River Data

Calculated Concenirations for 1991 and 1993 Si)ecies Combined

1995 Lower Columbia River Data
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TABLE B-1. 1991 LIST OF DETECTED CHEMICALS FOR EACH FISH SPECIES (Page T of

age 1 of 2}
FEAMCUTH

CARP CRAYFISH LSSUCKER STURGEON
iMetals ATsenic
. Barium Barinm Barium Barium
Cadmium Cadmium Cadmium Cadmivm Cadmiom
Copper Copper Copper Caopper Copper
Lead Lead Lead Lead Lead
Mercury Mercury Mercury Mercury Mercury
Nickel Nickel Nickel Nickel Nickel
Silver Silver
Zinc Zinc Zine Zinc Zinc
Semi-Volatites TEETRROrObetzene T T T T T T T e T e e T T T T
1,4-Dichlorobenzene
2,4-Dinitrotoluene
2-Chlorophenol
2-Methylnaphthalene 2-Methylnaphthalene
4-Chloro-3-methylphenol
4-Nitrophenel
Acenaphthene
Bis(2-ethylhexylphihalate Bis(2-ethylhexyliphthalate Bis(2-ethylhexyl)phthalate Bis(2-ethyihexyl)phthalate Bis(2-ethythexyl)phthalate
. Butyl benzyl phthalate
. Di-n-butylphthalate Di-n-butylphthalate . * Di-n-butylphthalate
- . Isophorone /.
N-Nitroso-di-n-propylamine
Naphthatene
Phenol
Pyrene
JPesticides/PCBs YT TTTETTTTTTT Adin — "~ TTTToTTTTEEEE, Algfin ~ T TTon ST o E sy o e Tm Tttt
. alpha-BHC
. Aroclor 1242
Araclor 1254 Aroclor 1254 Aroclor 1254
Aroclor 1260 Aroclor 1260 Aroclor 1260
beta-BHC beta-BHC beta-BHC
’ Dacthal
Dieldrin Dieldrin Dieldrin Dieldrin Dieldrin
' Endosulfan Endosulfan I Endosulfan I
Endosulfan IT : .
Endosulfan sulfate Endosulfan sulfate Endosulfan suifate
Endrin ' Endrin
Endrin aldehyde Endrin 2ldehyde Endrin atdehyde
Heptachlor
Lindane Lindare Lindane
Malathien
Methoxychlor Methoxychlor Methoxychlor
Methyl parathion Methyl parathion
Mirex -
o,p-DBD o,p'-DDD o,p'-DDD o,p'-DDD
o,p'-DDE o,p'-DDE o,p"-DDE o,p'-DDE
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PECIES (Page Zof 2)

CARP TRAYFISH FEAMOUTH STORGEON

con't.) o,p‘-Dﬁ o,p'-DD?I‘ 0.0 -DDT
p.p*-DDD p.p'-DDD p.p-DDD p.p'-DDD p.p'-DDD
p.p'-DDE p.p-DDE p.p'-DDE p.p'-DDE
p.p*-DDT p.p"-DDT p.p-DDT p.p-DRT

Parathion Parathien
Dioxins/Ftirans 2ETETCoD T T T T T T T T T 2ITETCOB 77 B % % X% (6] 7 R PR KA o5 ) PRI (a3 )5 STommeeT
W 2,3,4,7,8-PcCDF 2,3,4,1,8-PeCDF 2,3,4,7,8-PeCDF 2,3,4,7,8-PeCDF 2,3,4,7,8-PcCDF

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-HxCDE
-1,2,3,7,8-PeCDF 1,2,3,7,8-PeCDF 1,2,3,2,8-PeCDF 1,2,3,7,8-P<CDF 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 1,2,3,7,8,9-HxCDF 1,2,3,7,8,9-HxCDF )
1,2,3,7,8,9-HxCDD 1,2,3,7,8,9-HxCDD 1,2,3,7,8,9-HxCDD 1,2,3,7,8,9-HxCDD
1,2,3,6,7,83-HxCDF 1,2,3,6,7,8-HxCDEF 1,2,3,6,7.8-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-HxCDD 1,2,3,4,7,8-HxCDD 1,2,3.4,7,8-HxCDD 1.2,3,4,7.8-HxCDD
1.2,3,4,7,8,9-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
1,2,3,4,6,7,6- HpCDF 1,2,3,4,6,7,8-HpCDF 1,2,3,4,6,7,8-HpCDF 1,2.3,4.6.7,8- HpCDF
1,2,3,4.6,7,8-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 1,2,3,4,6,7,8-HpCDD
OCDD oCPhD ochp oCpD i OCDD
OCDF OCDF OCBF QCDF
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3 i3 ge 1of 3}
~ CARP “CRAVELH ““ISSOCRER FEAMOUTH
ctals Antimony Wﬂy Antimony Antimony Antimony
’ Barium
Arsenic Arsenic Arsenic Arsenic.
Sclenium Selenium Selenium Selenium Selenium
. " Silver Silver Silver
fsemi-  TTTTTTTTTTTTTTTTT “I,2,3-Trichlorobenzéne =~ " 1,24 Tsichlorobenzene ~~ ~~  [,Z,4-Trichlorobeénzene ~~ ~  1.24-Tvichlorabenzene ™~~~
volatiles 1,2-Dichlorobenzene 1,2-Dichlorobenzene 1,2-Dichiorobenzene 1,2-Dichlorobenzene 1,2-Dichlorebenzere
1,3-Dichlorcbenzene 1,3-Dichlorobenzene 1,3-Dichlorobenzene 1,3-Bichlosobenzene 1,3-Dichlorobenzene
. 1,4-Dichlorobenzens 1,4-Dichlorobenzene 1,4-Dichlorobenzene 1,4-Dichlerobenzene
2,4,6-Trichlorophenol - 2,4,6-Trichloraphenot 2,4,6-Trichlorophenol 2,4,6-Trichlorophenol 2,4,6-Trichlorophenol o
2,4-Dichloraphenol 2,4-Dichlorophenol 2.4-Dichlorophenot 2,4-Dichlorophenol 2,4-Dichloropheno!
2,4-Dimethylphenol 2,4-Dimethylphenal 2,4-Dimethylphenol 2,4-Dimethylphenol 2,4-Dimethylphenol .
2,4-Diaitrophenol 2,4-Dinitrephenol 2,4-Dinitrophenol 2,4-Diritrophenal 2,4-Dinitrophenol
. 2,4-Dinitrotoluene 2,4-Dinitroicluene 2,4-Dinitrotoluepe 2,4-Dinitrotoluene
2,6-Dinitrotaluene 2,6-Dinitrotoluene 2,6-Dinitretoluene 2,6-Dinitrotoluene 2,6-Dinitrotoluene
2-Chloronaphthalenc 2-Chlaronaphthalene 2-Chleronzphthalene 2-Chloronaphthalene 2-Chloronaphthalene
2-Chlorophenc! 2-Chlorophenoi 2-Chlorophenol 2-Chlorophenal
2-Methylraphthalene, 2-Methyinaphthalene 2-Methylnaphthalene
2-Methylphenol 2-Methyiphenol 2-Meihylpheno] 2-Methylphenol 2-Methylphenol
2-Nitrophenal 2-Nitrophenol 2-Nitrophenol 2-Nitrophenol 2-Nitcephenol
3,3'-Dichlorobenzidine 3,3"-Dichlorobenzidine 3,3'-Dichlerobenzidine 3,3*-Dichlorobenzidine 3,3"-Dichlorobenzidine
4-Bromophenyl phenyi ether 4-Bromophenyl phenyl ether  4-Bromophenyl phenyl ether 4-Bromophenyl phenyl ether 4-Bromophenyl phenyl ether
. 4-Chloro-3-methylphenol 4-Chlero-3-methylphenol - 4-Chloro-3-methylphenol 4-Chloro-3-methylphenol
4-Chlorophenylphenyleit 4-Chlorophenylphenyleth 4-Chlorophenylphenyled 4-Chlorophenylphenylether  4-Chlorophenylphenyleth
4-Methylphenol 4-Methylpheno! 4-Methylphenol 4-Methyiphenol 4-Methylphenot
4-Nitrophenol 4-Nitrophenol 4-Nitrophenol 4-Nitrophenol
Acenaphthene Acenaphthene Acenaphthere Acenaphthene
Acenaphthylene Acenaphthylene Acenaphthylene Acenaphthylene Acenaphthyléne
Anthracene Anthracene Anthracene Amhiracene Anthracene
Benz{a)anthracene Benz[ajanthwacene Benzfalanthracene Benz[alanthracene Benz[a)anthracene
Benzefa)pyrene Benzofa]pyrene Benzo[a]pyrene Benzofa]pyrene Benzo[ajpyrene
Benzofb}fl h Benzofb)fluorants Benzofb}fl h Benzo[b)fluorantt Benzo]bjfiuoranthene
Beazofg h.ilpcrylene Benzofg.h,ijperylene Benzofg,h,ijperylene Benzo|g,h,i]perylene Benzo[g,h,ifperylene
Benzo[k]fluoranthene Benzojk]fluoranthene Benzo[k]fl h - Benzo[k]fluoranth Benzofk}fluoranthene
Bis(2-chloroethoxy)methane Bis(2-chloroethoxy)met Bis(2-chloroeth b Bis(2-chl hoxy)meth Bis(2-chloroethoxy}meth
Bis(2-chloroethyl)ether Bis(2-clloroethylether Bis(2-chloroethyl)ether Bis(2-chloroethyljether Bis(2-chlorocthyhether
Bis(2-chloroisopropylether - Bis(2-chloroisopropyl)ether Bis(2-chloroisopropylether Bis(2-chioroisopropyllether Bis(2-chl prapyl)ether
Butyl benzyl phthalate Butyl benzyl phihalate Butyl benzyl phthalate * Butyl benzy! phthalate
Chrysene ' Chrysene Chrysene Chrysene Chryszne
Di-n-butylphthalate Di-n-butylphthalate
Di-n-ocylphthalate Di-n-octylphthalate Di-n-octylphthalate Di-n-octyiphthalate Di-n-octylphthalate
Dibenz]a,hlanth Dibenz[a,h)anth Dibenzfa,hjanthracene Dibenz{a,h)anthracene Dibenz[a,h)anthracene
Diethyl phthalate Diethyl phthalate Diethyl phthalate Diethyl phihalate Diethyl phehalate’
Dimethy) phthalate Dimethyl phthalate Dimethyl phthalate - Dimethyl phthalate Dimethyl phthalate
Fluoranthene Fluoranthene Fluoranthenc Fluoranihene Fluoranthene
Fluorene Fluorene Fluorene Fluarene Fluorene




CALP CRAVISH — LCRER o PEAMOUTH STURGEON
ficon't) Hexachlorobutadiene . Rexachlorobuiad Hexachlosobtitad Hexachlorobutadiene Hexachlorobutadiene
Hexachlorocyclop . Hexacht lopentad Heaxach] lopentad Hexachl lopentadi Hexachlorocyclopentadi
Hexachloroethans Hexachioroethane Hexachloroethane Hexachloreethane Hexachloroethase
Indenof,2,3-cdlpyzene Indenofl,2,3-cd]pysene Indenof1,2,3-cd]pyrene Indeno]1,2,3-cd]pyrenc Indenof1,2,3-cd}pyrene
Isophorene Isophorone Isopharane Isophorene
N-Nitroso-di-n-propylamine N-Nitreso-di-n-propylamine N-Nitrosg-di-n-propylamine N-Nitroso-di-n-propylamine
N-Nitresodiphenylamine N-Nitrosodiphenylamine N-Nitrosodiphenylamine: N-Nitrosodipiienylamise N-Nitrosodiphenylamine
Naphthalene Naphthalene Naphthalere Naphthalene
Nitrobenzens Nitrobenzene Nitsobenzene Nitrobenzene Nitrobenzene
Phenanthrene Piwenranthrene Phenanthrene Phenanthrene Phenanthrene
Phenol Phenol Phenol Bhenot
Pyrene Pyrene Pyrenz Pyrene
pesticides/ alpha-BHC ~ T T TTTTTTTTTToTTTTo oo oo T mmmas s aassseees apha-BHC™ """ TTTT T nETTTESmE ST T e
KPCBK Arocler 1016 Arocler 1016 Aroclar 1016
’ Aldrin Aldrin
alpha-BHC alpha-BHC
Aroclor 1016 Aroclor 1016
Aroclor 1221 Aroclor 1221 Azoclor 1221 Aroclor 1221 Aroclor 1221
Aroclor 1232 Aroclor 1232 Aroclor 1232 Aroclor 1232 Aroclor 1232
Aroclor 1242 Aroclor 1242 Arocler 1242 Aroclor 1242
& Aroclor 1248 Aroclor 1248 Areclor 1248 Aroclor 1248 Aroclor 1248
» Aroclor 1254 Aroclor 1254 '
Aroclor 1260 Aroclor 1260
beta-BHC beta-BHC
Chlordane Chlordane Chiordane Chiordane Chlordane
Dacthat Dacthal Dacthal Dacthal
deka-BHC delea-BHC delia-BHC delta-BHC delta-BHC
Dicofol Dicefol Dicofol Dicofol Dicofol
Endosulfan [ Endosulfan |
Endosulfan I{ Endosulfan II Endosuifan Il Endosulfan I
Endosulfan sulfate Endosulfan sulfate
) Eadrin Endrin
Endrin aldchyde Endrin aldehyde
Heplachlor Heptachlor Heptachtor Heptachlor
Heptachler epoxide Heptachlor epoxide Hepiachlor epoxide Heptachlor epoxide Heptachlor epoxide
~ Hexachlorobenzene Hexachlorobenzene Hexachlorobenzens Hexachlorobenzene Hexachlorobenzene
Lindane Lindane
Malathion Malathion Malathicn Malathion -
Methoxychlor Methoxychtor
Methyl parathion Methyl parathion Methyi parathion
Mirex Mirex Mirex Mirex
a,p"-DDD
op-DDE
0,p'-DDT o.p'-DDT .




TABLE B-Z. 1991 L] F NON-DE' ED CHEMI FOR EA ISH SPE (Page 3 of 3

CARP CRAYFISH LSSUCKER . PEAMOUIH ___ SIURGEON |

(con't.) p.p-DDE
) p.p'-DDT

Parathion Parathion E ’ : Parathion

Pentachlorophenol Pentachlorophenol Pentachlorophenat Pentachlorophenol Pentachlorophenol

Toxaphere : Toxaphene . Foxaphene Toexaphene . Toxaphene
Dioxins/y """ T TTTTTT SoEmmTTTTTE T Em TR PR - 1 468 7 57 ) R
Furans . 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-HXxCDF 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
OChF

-




~ TABLEB-3. 1993 LIST OF DETECTED CHEMICALS FOR EACH FISH SPECIES.

CARDP CRAYEIRH TSSUCKER
Metals Antifiony .
) Arsenic Arsenic
Barium Barium Bariuom
Cadmium Cadmiuvm Cadmium
Chromism Chromium Chromium
Copper Copper Copper
Lead Lead Lead
Mercury Mercury Mercury
Nickel Nickel Nickel
Selenium Selenium Selenium
Silver Silver Silver
Zinc Zinc Zinc
Butyltins Dibstylsin — T T T T  Pibuyitin T T T T T T T
Tributyltin Tributyltin
Semi-volatiles % 2-Methymaphihaléne ~ ~ ~ 2-Methylnaphthalene ~ ~ ~ |
4-Methylphenol
Acenaphthene
Benzyl Alcohol .
Bis(2-ethylhexyl)phthalate
Di-n-butylphthalate Di-n-butylphihatate
Dibenzofuran
Fluorene
Naphthalene Naphthalene
Phenanthrene
Phencl
{IPesticides/PCBs  ‘Aroclor 1254~~~ T T T T T T T T T T T T T T Areclor 1234 T T T T T T
Aroclor 1260 Aroclor 1260 Aroclor 1260
p.p'-DDD p,p'-BDD
p.p'-DDE p.p'-DDE p.p'-DDE
p.p-DDT p,p'-DDT
Dioxins/furans 23,78 TCOF ~~~~~ - 23 TETCOF —~ T T T 23 ETCDF T T T T T T
2,3,7,8-TCDD 2,3,7,8-TCDD
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
1,2,3,7,8-PeCDF 1,2,3,7,8-PeCDF
1,2,3,7,.8-PcCDD
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
OoCDD OCDD 0OCDD
CCDF
Radionuclides  ~~ LT T TT T T Cesum 137 T T T
Plutoninm 238
Plutonium 239/240 Plutonium 239/240
B-6
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etals Antimony Antimony
Arsenic _ e
Butylting ToToToTsTTEmTTTTT -__-T.DTbT.ll.'_leiE ------- Swm s —— “———
Monobutyltin Monobutyltin Monebutyltin
Tributyitin
Semi-volatiles 124 Ttichlorobenzéne ST T AR Trichlorobenzene TR d Trichiorobenzene ~

1,2-Dichlorobenzene
1,3-Dichlorobenzene

1,2-Dichlorobenzene -
1,3-Dichlotobenzene

1,2-Dichlorobenzene
-1,3-Dichlorobenzene

1,4-Dichlorobenzene 1,4-Dichiorobenzen= 1,4-Dichlorobenzene
2,4,5-Trichlorophenol -2,4,5-Trichlorophenol 2,4,5-Trichlorophenol
2,4,6-Trichlorophenol 2,4,6-Trichlorophenot 2,4,6-Trichlerophenol
2.4-Dichlorophenocl 2,4-Dichiorophenol 2,4-Dichlorophenol
2,4-Dimethylphenocl 2,4-Dimethylphenol 2,4-Dimethyliphenol
2,4-Dinitrophenol 2,4-Dinitropheno] 2,4-Dinitrophenol
2,4-Dinitrotoluene 2.4-Diniirotoluene 2,4-Dinitrotoluene
2,.6-Dinitrotoluene 2,6-Dinitrotoluene 2,6-Dinitrotoluene
2-Chloronaphthalene 2-Chloronaphthalene 2-Chloronaphthalene
2-Chlorophenol 2-Chloropheno} 2-Chlorophenot
2-MethyInaphthalene :
2-Methylphenol 2-Methylphenol 2-Methylphenot
2-Nitroaniline 2-Nitroaniline 2-Nitroaniline
2-Nitrophenol 2-Nitrophenol 2-Nitropheno!
3,3"-Dichlorobenzidine 3,3'-Dichlorebenzidine 3,3"-Dichlorobenzidine
3-Nitroaniline . 3-Nitroaniling 3-Nitroaniline
4,6-Dinitro-2-methylphenol 4,6-Dinitro-2-methylphenol 4,6-Dinitro-2-methylphenol
4-Bromophenyl phenyl ether 4-Bromophenyl phenyl ether 4-Bromopheny! phenyl ether
4-Chloro-3-methylpheno] 4-Chloro-3-methylpherol 4-Chloro-3-methylphenol
4-Chloroaniliae 4-Chioroaniline 4-Chloroaniline
4-Chiorophenyiphenylether 4-Chlorophenylphenylether 4-Chlorophenylphenylether
4-Methylphenol 4-Methylphenol
4-Nitroaniline 4-Nitroaniline 4-Nitroaniline
4-Nitzophenoi 4-Nitrophenol 4-Nitrophenol
Acenaphthene : Acenaphthene
Acenaphthylene Acenaphthylene Acenaphthylens
Anthracens ‘Anthracens Anthtacene
Benz{alanthracena Benzfalanthracens Benz[ajanthracene
Benzo[a]pyrene Benzofalpyrene Benzofa)pyrene
Benzo[b,k}fluoranthene _ Benzo[b,k}fluoranthene Benzob,k]fluoranthene
Benzo[g,h,ilperylenc Benzo{g,h,ilperylens Benzofg,h,ijperylene
Benzoic acid Benzoic acid Bemzoicacid
Benzyl Alcohol Benzyl Alcohol
Bis(2-chloroethoxy)methane Bis(2-chloroethoxy)methane Bis(2-chloroethoxy)methane
Bis(2-chloroethyljether Bis(2-chloroethyi)ether Bis(2-chloroethyl)ether
Bis(2-chloroisopropyljether Bis{2-¢hloroisopropyl)ether Bis(2-chloroisopropyljether
Bis(2-ethylhexyl)phthalate Bis(2-ethylhexyl)phthalate
Butyl benzy! phthalate Buty! benzyl phthalate Buty] benzyl phthalats
Carbazole Carbazole Carbazole
Chrysens Chrysene Chrysene
Di-n-butylphthalats .
Di-n-octylphthalate Di-n-octylphthalate Di-n-octylphthatate
Dibenz[a,h]lanthracene Dibenz[a,hlanthracene Dibenzfa,hjanthracens
Dibenzofuran ' Dibenzofuran
Diiethyl phthalate Diethyl phthalate Diethy! phthalate
Dimethyl phthalate Dimethyl phthalate Dimethy! phthalate
Fluoranthens Flucranthene Fluoranthene

B-7
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“CARE CRATISH TSSUCKER
con't.) Tluorene ) ““Fivorene
Hexachlorobutadiens Hexachlorobutadiene Hexachlorobutadiene
Hexachlorecyclopentadiene Hexachiorocyclopentadiene Hexachlorogyclopentadiens

Indeno[1,2,3-cd]pyrene Indenof1,2,3-cd]pyrene Indeno]1,2,3-cdjpyrene

[sophorone {sophorone Isophorone
Naphthalene
Nitrobenzens Nitrobenzene Nitrobenzens
Phenanthrene Phenanthrene
Phenoi Phenol
Byrene ' Pyrens Pyrene
Pasticides/PCBs N Ty i Ry 1 17 A
alpha-BHC : alpha-BHC alpha-BHC
alpha-Chlordane alpha-Chtordane alpha-Chlordane
Aroclor 1221 Aroclor 1221 Areclor 1221
Aroclor 1232 Aroclor 1232 Aroclor 1232
Aroclor 1242/1016 Arcclor 1242/1016 Aroclor 1242/1016
Aroclor 1248 Aroclor 1248 Aroclor 1248
' Aroclor 1254

beta-BHC beta-BHC beta-BHC
delta-BHC defta-BHC delta-BHC
Dicofol Dicofol Dicofol
Dietdrin Dieldsin Dieldrin
Endosuifan I Endosuifan I Endosulfan I
Endosulfan II Endosulfan IT Endosulfan I
Endosulfan sulfats Endosulfan sulfate Endosulfan sulfate .
Endrin Endrin Endrin u
Endrin aldehyde Endrin aldshyde Endrin atdshyie
Endrin ketons Endrin kstone Endrin ketone
gamma-Chlordane gamma-Chiordane gamma-Chiordane
Heptachlor Heptachlor , Heptachlor
Heptachlor epoxide Heptachlor epoxide ’ : Heptachlor epoxide
Hexachlorobenzene Hexachlprobenzene Hexachlorobenzene ]
Lindane Lindane Lindane
Methoxychlor Methoxychior Methoxychlor
Methyl parathion Metiwy] parathion Methy! parathion
o,p'-DDD o.,p’-DDD o,p'-DDD
o0,p'-DDE o,p"-DDE ' o,p'-DDE
o,p'-DDT o,p'-DDT o,p-DDT

p.p'-DDD

p.p-DDT : :
Pentachiorophenol Pentachlorophenol Pertachlorophenol
Toxaphene Toxaphane ' Toxaphene

Dioxins/Furans 2 T i Vo o) 3 R sEmmmmmm T CTTTTT T T T T T e T T

1,2,3,7.8-PeCDD 1,2,3,7,8-PeCDD

1,2,3,7,8-PeCDF

2,3,4,7,8-PeCDF

1,2,3,4,7,8-HxCDD

1,2,3,6,7,8-HxCDD
1,2,3,7,8,-HxCDD 1,2,3,7.8,9-ExCDD 1,2,3,7,8,9-HxCDD
1,2,3,4,7,8-HxCDF 1,2,3.4,7,8-BxCDF 1,2,3,4,7,83-HxCDF
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-BxCDF f

1,2,3,4,6,7,8-HpCDD
1,2,3,4,6,7,8-HpCDF .

B-8
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TABLE, 4, 1993 LIST OF NON-DETECTED CHEMICALS FOR EACH FISH SPECIES (Page 3 of 3)

CARP — CRAYFISH TSSUCKER

(con't.) I,W 1,2,3,4,7,8,9_-m 1.2.3,4,mﬂm
OCDF OCDF

Radionuclides Amercmm 24l T T T T T T T T T T T T T Emencwm 23T - - T T T T T T T T Ameniclem 24T
Cesium 137 Cesium 137
Cobalt 60 Cobalt 60 Cobalt 60
Europijum '52 Europium 152 Europium 152
Europinm 154 Europium 154 Europium 154
Europium 155 Europium 155 Europium 155
Plutonium 238 Plutonium 238 :

Plutonium 239/240
B-9
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TABLE B-5. 1995 LIST OF DETECTED CHEMICALS FOR EACH FISH SPECIES

e kit e yr———
CHINOOK CQHO LS SUCKER STURGEON STEELHEAD CARP
Antimony
Bariem Barium Barium Barium Barium
Cadmium Cadmium
Aussenic Arsenic Arsenic Arsenic Arsenic Arsenic
Copper Copper Copper Copper Copper Copper
Mercury Mercury Mercury Mercury Mercucy Mercury
Nicket Nicke! Nickel Nickel Nicket Nickel
Selenfum Selerium Selenium Selenium Selenium Selenium
Lead Lead Lead
Siver SHVET o e ——mmem -
Semi-Volatiles  Phenol Fhenol Phenol . - =7
4-Methylphenol 4-Methylphenol 4-Methylphenol
4-Nitrophenol 4-Nitropheno! 4-Nitrophenol 4-Nitrophenol
_______ bis{2-ethylhexyljphthalate —e - _ _
Pesticides/PCBS o TTTmEmmmemTTTT Y V7" - TTETTTETTTTTTT
: alpha-BHC alpha-BHC alpha-BHC
. Aroclor 1248 Arcclor 1248 Araclor 1248
Arcclor 1260 Arecler 1260 Aroclor 1260 Aroclor 1260 Aroclor 1260 Aroclor 1260
DDD bpD DDD DDD DDD DDD
DDE DDE DDE DDE | DDE DDE
DbT DbT DDT DDT DbbT
Endrin Endrin
Endrin ketone
gamma-BHC gamma-BHC
Hexachlorobenzene Hexachlorobenzene Hexachlorobenzene Hexachlorobenzene
’ Hexachlorobutadiene Hexachlorobutadiene Hexachiorobutadiene
________ _ e e e Mt e R
Diodn/Furans  Z3,7,67CDD | 3LETCBD TomTTTTTTmTmmmmm e o n e T
2,3,7,8-TCDF 2,3,7,8-TCDF 2,3,1,8-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 1,2,3,7,8-PeCDF 1,2,3,7,8-PeCDF
2,3,4,7,8-PeCDF 2,3,4,1,8-PeCDF 2,3,4,7,8-PeCDF
1,2,3,4,718-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 1,2,3,6,7,8-HxCDD 1,2,3.6,7,8-HxCBD 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 1,2,3,7,8,9-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-HxCDF
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 1,2,3,4,6,7,8-HpCDD 1,2,3,4,6,7,8-HpCDD

1,2,3,4,6,7,8-HpCDF 1,2,3,4,6,7,8-HpCDF 1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
OCbb oCbD oCbD GCDhD '
OCDF OCDF OCDF OCDF




TAw-G. 1995 LIST OF NON-DETECTED CHEMICALS FOR EACH FISH SPECIES (Page 1 of 2)
CHINOOK COHO LS SUCKER STURGEON STEELHEAD CARP
Metals Antimony Antimony Antimony Antimony Antimony
Barium
Cadmium Cadmium Cadmium Cadmium
Lead Lead Lead
________ o Sl Siver ______ Syer S ____________|
Semi-volatiles  1,4-Dichlorobenzene 1,4-Dichlorobenzene 1,4-Dichlorebenzene chlorobenzene 1,4-Dichlorobenzene | 1,4-Dichlorobenzene
: 2 ,4-Dinitrophenol 2,4-Dinitrophenol 2,4-Dinitrophenol 2,4-Dinitrophenol 2,4-Dinitrophenol . 2,4-Dinitrophenol
2,4-Trichlorobenzene 2,4-Trichlorobenzene 2,4-Trichlorobenzene . 2,4-Trichlorobenzene 2,4-Trichlorobenzene 2,4-Trichlorobenzene
2-Chlorophenol -2-Chlorophenol 2-Chloropheno! 2-Chloropherol 2-Chlorophero| 2-Chlorophenol
. 4-Methylphenol 4-Methylphenol 4-Methylphenol
4-Nitropheno! 4-Nitrophenol
Acenaphthene Acenaphthene Acenaphthene Acenaphthene Acenaphthene Acenaphthene
bis(2-ethythexyl)phthal . bis(2-ethythexyl)phthal ’ bis(2-ethylhexyl)phihalate bis(2-ethylhexyD)phthalate bis(2-ethylhexyl)phthalate
Chrysene Chrysene Chrysene ‘Chrysene Chrysene Chrysene
Isophorone - Isophorone Isophorone Isophorone Isophorone Isophorone

11-d

e ____. e Byreme e Pyene - Pyrene By ] Pyrene o]

Pesticides/PCBs  Aldrin Aldrin Aldrin Aldrin Aldrin

alpha-BHC alpha-BHC alpha-BHC

alpha-Chlordane alpha-Chlordane alpha-Chlordane alpha-Chlordane alpha-Chlordane alpha-Chlordane

Aroclor1016 Aroclori0ls - Aroclort016 Aroclorl016 Aroclor1016 Aroclor 1016

Arcclor1221 Aroclori221 Aroclort221 Aroclorl221 Aroclor122) | Aroclor 1221

Aroclori232 Aroclor1232 Aroclor1232 Aroclor1232 Aroclori232 - Aroclor 1232

Aroclor1242 Aroclorl242 Aroclor1242 Aroclor]242 Aroclor242 Aroclor 1242

Aroclor1248 Aroclor1248 Aroclorl248:

Aroclor1254 Aroclor1254 Aroclor]1254 Araclorl254. Aroclorl2s4 Aroclor 1254

beta-BHC beta-BHC: beta-BHC beta-BHC beta-BHC beta-BHC

. DDT

delta-BHC dela-BHC delta-BHC dela-BHC delta-BHC delta-BHC

Dieldrin Dieldrin Dieldrin Dieldrin Dieldrin’ Dieldrin

Esndosuifan 1 Endosulfan I Endosulfan [ Endosulfan I Endosulfan I Endosulfan 1

Endosulfan Il Esndosuifan I - Endosulfan IT Endosulfan II Endosulfan II Endosulfan 1]

Endosuifan sulfate Endosulfan sulfate Endosulfan sulfate Endosulfan sulfate Endosulfan sulfate Endosulfan sulfate

Endrin Endrin Endrin Endrin

Endrin aldehyde Endrin aldehyde Endrin aldehyde Endrin aldehyde Endrin aldehyde Endrin zldehyde

Endrin ketone Endrin ketone Endrin ketone Endrin ketone Endrin ketone

gamma-BHC gamma-BHC gamma-BHC gamma-BHC

gamma-Chlordane gamma-Chlordane gamma-Chlordane gamma-Chlordane gamma-Chlordane gamma-Chlordane

Heptachlor’ Heptachlor Heptachlor * Heptachlor Hepiachior Hepiachtor

Heptachior epoxide Heptachlor epoxide Heptachlor ep Heptachlor epoxide Heptachlor epoxide Heptachtor epoxide

Hexachlorobenzene Hexachlorobenzene .

Hexachlorobutadiene Hexachlorobutadiene Hexachlorobutadiene

Methoxychlor Methoxychlor Methoxychlor Methoxychlor Methoxychlor Methoxychlor

Methyl parathicn Methyl parathion Methyl parathion Methyl parathien Methyl parathion Methy! parathion

Mirex Mirex Mirex ’ Mirex Mirex

Toxaphene ‘Toxaphene Toxaphene Toxaphene - “Toxaphene Toxaphene

N-nitroso-di-n-propylamine .

N-nitroso-di-n-propylamine

N-nitroso-di-n-propylamine

N-nitroso-di-n-propylamine
Phenol

N-nitroso-di-n-propylantine
Phenol

N-nitroso-di-n-propylamine
Phenol




‘TABLE B-6. 1995 LIST OF NON-DETECTED CHEMICALS FOR EACH FISH SPECIES (Fage 2 of 2)

DioxitvFurans

2,3,4,6,7,8-HxCD¥F
1.2,3,4,6,7,8-HpCDF

1,2,3,4,7,8-HxCDD

1,2,3,7,8,9-HxCDF

1,2,3,4,7,8,9-HpCDF
ochD |

1,2,3,7,8,9-HxCDD
1,2,3,4,7,8-HXxCDF

1,2,3,4,7,8,9-HpCDF

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

1,2,3,4,7,8,9-HpCDF

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
2,3,4,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF
oCcDhD

QOCDF

CHINGOK COHO LS SUCKER STURGEON STEELHEAD CARP
K 2,3,7,8-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-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 2,3,4,7,8-PeCDF

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

1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,9-HpCDF

OCDF

pAN: ]
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TABLE B-7. 1991 LOWER COLUMBIA RIVER DATA (ug/kg)(Page | of 11)

2.31E+00

B-13

Chemical Group  Chemical _ Mean' . Maximum % of ND?
Dioxin/furans 1,2,3,4,6,7,8-HpCDD 5.74E-03 9.81E-03 - 0
Dioxin/furans 1,2,3,4,6,7.8-HpCDF 5.82E-04 1L.31E-03 0
.Dioxin/futans 1,2,3,4,7,8,9-HpCDF 1.25E-(4 5.60E-04 20
Dioxin/furans 1,2,3,4,7,8-HxCDD 7.82E-04 1.45E-03 0
Dioxin/furans 1,2,3,4,7,8-HxCDF 3.44E-04 6.60E-04 0
Dioxin/furans 1,2,3,6,7,8-HxCDD 2.55E-03 4.82E-03 0
Dioxin/furans 1,2,3,6,7,8-HxCDF 2.84E-04 5.70E-04 0
Dioxin/furans 1,2,3,7,8,9-HxCDD 2.56E-04 5.00E-04 20
Dioxin/furans 1,2.3,7,8,9-HxCDF 1.07E-04 3.40E-04 £0
Dioxin/furans 1,2,3,7,8-PeCDD 1.46E-03 1.89E-03 1]
Dioxin/furans 1,2,3,7,8-PeCDF 4.44E—(_]4 7.60E-04 0
Dioxin/furans 2,3,4,6,7,8-HxCDF 2.04E-03 5.70E-03 0
Dioxin/furans 2,3,4,7,8-PeCDF 0. 78E-04 1.376-03 ¢
Dioxin/furans 2,3,7,8-TCDD 1.58E-03 2.10E-03 0
Dioxin/furans 2,3,7,8-TCDF 7.72E-03% 1.22B-(2 0
Dioxin/furans OCDp . LATEQ2 3.06E-02 ]
Dioxin/furans OCDF 9.11E-04 2.45E-03 40
Metal Antimony 1.96E+02 4.80E+02 100
Metal Arsenic 2.61E+02 6.40E4-02 100
Metal Barium 2.34E+03 3.40E+03 0
Metal Cadmium 1.40E+02 3.50E+02 0
Metal Copper L.50E+03 1.82E+03 g -
Metal Lead 146E+02 2.30E+02 0
Metal Mercury 2.19E+02 1.00E+03 0
Metal Nickel 2.83E+03 1.73E+04 63
Metal Selenium 2.61E+02 6.40E+02 100
Metal Silver 1.18E+02 2.90E+02 100
Metal Zinc 1L.O3E+05 1.34E+05 0
_PCBs Aroclor 1016 2.50E+01 5.00E+01 - 100
PCBs Aroclor 1221 2.50E+01 5.00E+01 100
PCBs Aroclor 1232 2.50E+01 5.00E+01 100
PCBs Aroclor 1242 2.50E+01 5.00E+01 100
PCBs Aroclor 1248 2.50E+01 5.00E+01 100
PCBs Aroclor 1254 1.10E+02 2.70E+02 44
PCHs Aroclor 1260 4.96E4-01 1.10E+02 56
Pesticide ~ Aldrin 2.51E+00 9.60E+00 89
Pesticide alpha-BHC 1.50E+00 3.00E+00 100
Pesticide beta-BHC 1.50E+00 3.00E+00 100
Pesticide Chlordane 1.50E+00 3.00E+00 100
Pesticide Dacthal 1.56E+00 4,00E-+00 100
Pesticide deita-BHC 1.50B+00 3.00E+00 100
Pesticide Dicofol 1.50E+01 3.00E+01 100
Pesticide - Dieldrin 2.58E+00 1.00E+01 78
Pesticide Endosuifan 1 1.50E+00 3.00E+00 100
Pesticide Endosulfan I 1.50E+00 . 3.00E-+00 100
Pesticide Endosulfan sulfate 1.50E+00 3.00E+00 100
Pesticide Endrin 2.27E+00 1.20E+01 -89
Pesticide Endrin aldehyde L.61E+00 5.00E+00 ‘100
Pesticide Heptachlor 1.50E+0¢& 3.00E+ () 160
Pesticide Heptachlor epoxide 1.56E+00 - 4.00E+00 100
Pesticide Hexachlorobenzene 1.00E+Q2 2.00E+02 100
Pesticide Lindane 1.72E+00 3.50E+00 89
Pesticide Malathion 1.72E+00 6.00E+00 100
Pesticide Methoxychlor 1.50E+01 . 3.00E+01 100
Pesticide - Methyl parathion 1.94E+00 1.00E+01 100
Pesticide Mirex 8.80E+00 89
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TABLE B-7. 1991 LOWER COLUMBIA RIVER DATA (ug/kg)(Page 2 of 11)

[Species Chemical Group  Chemical Mean! _ Maximum % of ND?
Common Carp Pesticide 0,p'-DDD. 2.81E+00 T 2.00E+01 89
Common Carp Pesticide o,p'-DDE 5. 4E+00 L70E+01 67
Commeon Carp Pesticide o,p'-DDT 2.49E+00 8.00E+00 89
ommon Carp Pesticide p.p'-DDD 7.10E+00 2.30E+01 33
Common Carp Pesticide p.p'-DDE  3.74E+01 9.10E+01 22
Commeon Carp Pesticide p,p'-DDT 4.03E+00 1.10E+01 44
fCommon Carp Pesticide Parathion " 1.50E+0C0 3.00E+00 100
Common Carp Pesticide Pentachlorophenol 5.00E+02 1.00E+03 160
{Common Carp Pesticide Toxaphene 7.50E+01 1.50E+02 100
Common Carp Semi-volatile 1,2,4-Trichlorobenzens 4.33E+02 3,10E+03 a9
Common Carp Semi-volatile 1,2-Dichlorobenzene 5.00E+01 1.00E+02 160
Common Carp Semi-volatile 1,3-Dichlorebenzene 5.00E+01 1.00E+02 100
Common Carp Semi-volatile 1,4-Dichlorebenzene 2 44E+02 1.80E+03 89
lgommon Carp Semi-volatile 2,4,6-Trichlorophenol 1.OOE+02 2.00E+02 100
ommon Carp Semi-volatile 2,4-Dichlorophenol 1.OCE+02 2.00E+02 100
Common Carp Semi-volatile 2,4-Dimethylphenol 5.00E+01 LOOE+02 100
Common Carp Semi-volatile 2,4-Pinitrophenol 5.00E+02 1.0OE+03 100
{Common Carp Semi-volatile 2,4-Dinitrotoluene 1.56E+02 1.00E+03 89
{Common Carp Semi-volatile 2,6-Dinitrotoiuene 5.00E+01 1.00E+02 100
Common Carp Semi-volatile 2-Chloronaphthalene 5.00E+01 1.OOE+02 100
tCommon 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
ommon Carp Semi-volatile 2-Methylphenol 1.00E+02 2.00E+02 ico
ommeon Carp Semi-volatile i—Nitrophenol 1.00E-+02 2.00E+02 100
ommeon Carp Semi-volatile 3,3'-Dichlorobenzidine 5.00E+02 1.00E+03 100
ommon Carp Semi-volatile 4-Bromophenyl phenyl ether 1.00E+02 2.00E+02 100
'ommon Carp Semi-volatile 4-Chloro-3-methylphenol 7T11E+02 5.60E+03 89
ommon Carp Semi-volatile 4-Chlorophenylphenylether 5.00E+01 1.OOE+02 100
ommon Carp Semi-volatile 4-Methylphenol 1.00E+02 2.00E+02 100
ommon Carp Semi-volatile 4-Nitrophenol 8.89E+02 4.00E+03 89
ommon Carp Semi-volatile Acenaphthene 4.6TE+02 3.80E+03 89
ommon. Carp Semi-volatile Acenaphthylene S.00E+01 L.O0E+02 100
ommon Carp Semi-volatile Anthracene 5.00E+01 1.00B+02 100
iCommon Carp Semi-volatile Benzlalanthracene 5.00E+01 1.00E+02 100
‘Common Carp Semi-volatile Benzofa]pyrene LOOE+(2 200E+02 100
HCommon Carp Semi-volatile Benzofb]flucranthene 1.00E+02 2.00E+02 100
ommon Carp Semi-volatile Benzo{g,h,ilperylene 1.00E+02 2.00E+02 100
ommon Carp Semi-volatile Benzolk]fluoranthene 1.00E-+02 2.00E+02 100
ommon Carp Semi-volatile Bis(2-chloroethoxy)methane 5.00E+01 1.00E+02 100
Common Carp Semi-volatile Bis(2-chloroethyljether 5.00E+01 1.00E+02 100
Common Cazp Semi-volatile Bis(2-chloroisoprapyl)ether 5.00E-+01 1.00B+02 100
ommon Carp Semi-volatile Bis(Z-ethylhexyl)phthalate T.14E+02 1.50E+03 11
ommon Carp Semi-volatile Butyl benzyl phthalate 5.00E+01 1.00BE+02 100
ommon Carp Semi-volatile Chrysene 5.00E+01 1.00E+02 100
Common Carp Semi-volatile Di-p-butylphthalate 7.11E+01 1.60E+02 78
ommon Carp Semi-volatile Di-n-octylphthalate 1.00E+02 2.00E+02 100
ommon Carp. Semi-volatile Dibenz{a,hjanthracene 1.00E+02 2.00E+02 100
ommon Carp Semi-volatile Diethyl phthalate 1.OOE+02 2.00E+02 100
ommon Carp Semi-volatile Dimethyi phthalate 5.00E+01 1.00E+02 100
ommon Carp Semi-volatile Fluoranthene 5.00E+01 1,00E+02 100
ommon Carp Semi-volatile Fluorene " 5.00E+01 1.OOE+02 100
ommon Carp Semi-volatile Hexachlorobutadiens 5.00E-+01 1.00E+02 100
ommon Carp Semi-volatile Hexachlorocyclopentadiene 2.50B+02 5.00E+02 100
ommon Carp Semi-volatile Hexachlorosthane 1.00E+02 2.00E+02 100
ommon Carp Semi-volatile Indeno[1,2,3-cd]pyrene 1.00E+02 2.00E+02 100
ommon Carp Semi-volatile Isophorone - 5.00E+-01 1.00E+02 100
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(T TABLE B-7. 1991 LOWER COLUMBIA RIVER DATA (ugikg)(Page 3 of 11)

{[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 Catp Semi-volatile N-Nitrosodiphenylamine 5.00E+01 1LOOE+02 100
Common Carp Semi-volatile Naphthalene 6.80E+01 - 2.20E+02 89
Common Carp Semi-volatile Nitrobenzene 5.00E+01 1.00E+02 160
Common Casp Semi-volatile Phenanthrene 5.00E+01 1.00E+02 100
Common Carp Semi-~volatile Phenol 6.00E+02 5.00E+03 89
Common Carp Semi-volatile Pyrene 6.22E+02 5.20E+03 36
Crayfish Dioxin/furans 1,2,3,4,6,7,8-HpCDD 1.47TE-03 5.21E-03 8
Crayfish Dioxin/furans 1,2,3,4,6,7,8-HpCDF 2.55E-04 7.00E-04 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 15
Crayfish Dioxin/furans 1,2,3.4,7.8-HxCDF 1.736-04 4.20E-04 _ 67
Crayfish Dioxin/furans 1,2,3,6,7,8-HxCDD 2.58E-04 8.90E-04 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 1.38E-04 7.60E-04 75

Crayfish Dioxin/furans 1,2,3,7,8,9-HxCDF 1.67E-04 7.10E-04 83
Crayfish Dioxin/furans 1,2,3,7,8-PeCDD - 1.31E-04 8.30E-04 92
Crayfish Dioxin/furans 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

~ ([Crayfish Dioxin/furans 2,3,4,7,8-PeCDF 6.23E-04 3.05E-03 0.

Crayfish Dioxin/furang 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/furans oCDD 1.15E02 7.91E-02 0
Crayfish Dioxin/farans OCDF 4.13E-04 1.24E-03 50

Metal ' Antimony 1.09E+03 4.05E+03 100
Metal Arsenic L92E+02 5.40E+02 100
Metal Barium - 1.44E+4-03 3.50E+03 )
Metat, Cadmium 7.28E+01 1.20E+02 .0
Metal Copper 3.01E+04 4.64E-+04 0
Metal Lead 2.31E+01 5.00E+01 22
Metal Mercury 337E+01 7.80E+01 17
Metal Nickel 4.13E+02 1.02E+03 g9
Metal Selenium 1.92E+02 5.40E+02 100
Metal Silver 7.23E+02 1.54E+03 17
Metal Zinc 2.68E+(4 3.88E+04 0
PCBs Aroclor 1016 2.50E+01 5.00E+01 100
PCBs Aroclor 1221 2.50E+01 5.00E+0i1 100
PCBs Aroclor 1232 2.50E+01 5.00E+-01 100
PCBs Aroclor 1242 2.50E+01 5.00E+01 100
PCBs Aroclor 1248 2.50E+01 5.00E+01 100
PCBs Aroclor 1254 2.50E+01 5.00E+01 100
PCBs Aroclor 1260 2.50E+01 5.00E+01 100
Pesticide Aldrin 1.50E+00 3.00E+00 100
Pesticide alpha-BHC 1.50E+00. 3.00E+00 100
Pesticide beta-BHC . 1.87E+00 5.60E +-00 89
- Pesticide Chlordane 1.50E+00 3.00E+00 100
Pesticide Dacthal 1.50E+00 3.00E+00 100
Pesticide delta-BHC 1.50E+-00 3.00E+00 100
Pesticide Dicofol 1.50E+01 3.00E+01 100
Pesticide Dieldrin 1.78E+00 6.60E+-00 94
Pesticide Endosulfaa I 1.50E+00 3.00E+00 100
Pesticide Endosulfan 1T 1.87E+00 7.60E+00 94
Pesticide Endosulfan sulfate 1.58E+0Q0 3.00E+00 o4
Pesticide Endrin 1.53E+00 4.00E+00 100
Pesticide Endrin aldehyde 1.50E+00 - 3.00E+00 100
Pesticide Heptachlor LOTE+00 4.50E+00 94




TABLEB-7. 1991 LOWER COLUMBIA RIVER DATA (ug/kg)(Page 4 of 11)
Species Chemical Group  Chemical Mean! Maximum % of ND2
Crayfish Pesticide Heptachlor epoxide 1.50E+00 3.00E+00 100
Crayfish Pesticide Hexachlorobenzene 1.00E+02 2.00E+02 100
Crayfish Pesticide Lindane 1.50E+00 3.00E+00 100
‘Crayfish Pesticide Malathion 1.50E+00 3.00E+00 100
Pesticide Methoxychlor L.73E+01 4.00E+01 89"
Pesticide Methyl parathion 5.14E+00 3.80E+01 83
Pesticide Mirex 1.50E+00 3.00E+00 100
Pesticide o,p'-DDD 1L.50E+00 3.00E-+00 100
Pesticide o,p"-DDE 1LS0E+00 3.00E+00 100
Pesticide o,p'-DDT 1.58E-+00 3.00E+00 94
Pesticide p.p'-DDD 2.72E+00 9.90E+00 89
Pesticide p.p-DDE 8.4E+00 1.70E-+01 11
Pesticide p.p'-DDT 1.61E+00 4.00E+00 94
Pesticide Parathion 1.50E+00 3.00E+00 100
Pesticide Pentachlorophenaol 5.00E+02 1.00E+03 100
Pesticide Toxaphene 7.50E+01 1.50E+02 100
Semi-volatile 1,2,4-Trichlorobenzene 1.00E+02 2.00E-+02 100
Semi-volatile 1,2-Dichlorcbenzene 5.00E+01 1.00E+02 100
Semi-volatile 1,3-Dichlorobenzens 5.00E+01 1.00E+02 100
Semi-volatile 1,4-Dichlorobenzene 5.00E+01 1.00E+02 100
Semi-volatile 2,4,6-Trichlorophenol 1.00E+-02 2.00E+02 100
Semi-volatile 2,4-Dichlorophenol 1L.OOE+02 2.00E+02 100
Semi-volatile 2,4-Dimethylphenol 5.00E+01 1.00E+02 100
Crayfish Semi-volatile 2,4-Dinitropheno} 5.00E+02 1.00B+03 100
Crayfish Semi-volatile 2,4-Dinitrotoluene 5.00E+01 - 1.00E+02 i0o
rayfish Semi-volatile 2,6-Dinitrotofuene 5,00E+01 L.O0E+02 100
rayfish Semi-volatile 2-Chloranaphthalene 5.00E+01 LOOE+02 100
rayfish Semi-volatile 2-Chlorophenol 5.00E+01 1LLOOE+02 - 100
rayfish Semi-volatile 2-Methylnaphthalene 5.00E+01 1.00E+02 100
Crayfish Semi-volatile 2-Methylphenol 1L.OOE+02 2.00E+02 100
Crayfish Semi-volatile 2-Nitrophenol 1.00E+02 2.00E+02 100
rayfish Semi-volatile 3,3"-Dichlorobenzidine 5.00E+02 1.00E+03 100
Crayfish Semi-volatile 4-Bromophenyl phenyl ether 1.00E+02 2.00E+02 100
rayiish Semi-volatile 4-Chloro-3-methylphenol LOOE+02 2.00E+02 100
{Crayfish Semi-volatile 4-Chlorophenylphenylether 5.00E+01 1.00E+02 100
Crayfish Semi-volatile 4-Mathylphenol 1.OOE+02 2.00E+02 100
Crayfish Semi-volatile ‘4-Nitrophenot 5.00E+02 1.00E+03 100
rayfish Semi-volatile Acenaphthene 5.00E+01 LOOE+02 100
rayfish Semi-volatile Acenaphthylene 5.00E+01 1.OOE+(2 100
rayfish Semi-volatile Anthracene 5.00E+01 1.00E+02 100
rayfish Semi-volatile Benz[a]anthracene 5.00E+01 1.00E+02 100
rayfish Semi-volatile Benze[alpyrene 1.00E+02 2.00B+02 . 100
'Crayfish Semi-volatile Benzo[bjfluoranthens 1L.O0E+02 2.00E+02 " 100
Crayfish Semi-volatile Benzolg,h,ilperylens 1.00E+02 2.00E+02 100
Crayfish Semi-volatile Benzo[k]fluoranthens 1.00E+62 2.00E+02 100
rayfish Semi-volatile Bis(2-chlorosthioxy)methane 5.00E+01 1.00E+02 100
rayfish Semi-volatile Bis(2-chlorosthyl)ether 5.00E+01 1.00E+02 100
rayfish Semi-volatile Bis(2-chloroisopropyl)ether 5.00E+01 1.00E+02 160
rayfish Semi-volatile Bis(2-ethylhexyl)phthalate 3.58E+02 3.0E+03 28
rayfish Semi-volatile Butyl benzyl phthalate 5.00E+01 1.00E+02 100
rayfish Semi-volatile Chrysene 5.00E+01 1.OOE+02 100
rayfish Semi-volatile Di-n-butylphthalate 5.33E+01 LLI0E+02 94
rayfish Semi-volatile Di-n-octyiphthalate 1.00E+02 2.00E+02 100
rayfish Semi-volatile Dibenzfa,hlanthracene 1.00E+02 2.00E+02 100
rayfish Semi-volatile = Diethyl phthalats LOOE+02 2.00B+02 100
rayfish Semi-volatile Dimethy! phthalate 5.00E+01 1.00E+02 100
B-16
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TABLE B-7. 1991 LOWER COLUMBIA RIVER DATA (ug/kg)(Page 5 of 11) ]
Species - Chemical Group  Chemical Mean! . Maximum % of ND?
Crayfish Semi-volatile  Fluoranthens 5.00E +01 1.00E+02 100
Crayfish Semi-volatile Flucrene 3.00E+01 1.00E+02 100
Crayfish Semi-volatile Hexachlotobutadiene 5.00E+0t 1L.OOE+02 100
Crayfish Semi-volatile Hexachlorocyclopentadiene 2.50E+02 5.00E+(2 100
Crayfish - Semi-volatile Hexachloroéthane L.OOE+02 2.00E +02 100
Crayfish Semi-volatile Indeno(1,2,3-cd]pyrene 1.00E+02 2.00E+02 100
Crayfish Semi-volatile Isopherone 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-Nitrosediphenylamine 5.00E+01 1.00E+02 100
Crayfish Semi-volatile Naphthalene 5.00E+01 LOOE+02 100 .
Crayfish Semi-volatile Nitrobenzene 5.00E+01 1.00E+02 100
Crayfish Semi-volatile 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 L.OOE+02 100
Eargescale Sucker Dioxin/furans 1,2,3,4,6,7,8-HpCDD 2.40E-03 4.36E-03 0
Largescale Sucker Dioxin/furans 1,2,3,4,6,7,8-HpCDF 6.98E-04 1.79E-03 0
rgescale Sucker Dioxin/furans 1,2,3,4,7,8,9-HpCDF 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
Largescate Sucker Dioxin/furans 1,2,3,4,7,8-HxCDF 2.15E-04 4.50E-04 0
rgescale Sucker Dioxin/furans 1,2,3,6,7,8-HxCDD T.09E-04 1.42E-03 0
Largescale Sucker Dioxin/furans 1,2,3,6,7,8-HxCDF 2.09E-04 3.60E-04 0
Largescale Sucker Dioxin/furans . 1,2,3,7,8,9-HxCDD 3.75E-04 9.20E-04 0
rgescale Sucker Dioxin/furans 1,2,3,7.8,9-HxCDF 1.93E-04 6.00E-04 0
rgescale Sucker Dioxinffurans 1,2,3,7,8-PeCDD 6.06E-04 1.10E-03 0
Largescale Sucker Dioxin/furans 1,2,3,7,8-PeCDF 2.51E-04 4.90E-04 0
rgescale Sucker Dioxin/furans 2,3,4,6,7,8-HxCDF 1.45E-03 2.77E-03 0
gescale Sucker  Dioxin/fiurans 2,3,4,7,8-PeCDF 5.78E-04 1.21E-03 0
gescale Sucker Dioxin/furans 2,3,7,8-TCDD 9.91B-04 1.56E-03 0
rgescale Sucker Dioxin/furans 2,3,7,8-TCDF 7.06E-03 1.14E-02 0
Largescale Sucker Dioxin/furans oCbD 8.32E-03 2.13E-2 0
Largescale Sucker Dioxin/furans OCDF 1.82E-03 1.06E-02 0
gescale Sucker Metal Antimony 2.45E+02 3.38E+03 100
rgescale Sucker Metai Arsenic 2,14E+02 520E+(2 100
rgescale Sucker Metal Barium 2.73E-+03 5.40E+03 o
gescale Sucker Metal Cadmium 3.83E+01 6.00E-+01 0
gescale Sucker Metal Copper 9.87E+02 1.23E+03 0
Largescale Sucker Metal Lead 1.79E+02 8.60E+02 22
Largescale Sucker Metal Mercury 8.07TE+01 1.37E+02 0
rgescale Sucker Metal Nickel 5.40E+(2 1.36E+03 78
rgescaie Sucker Metal Selenium 2.14E+02 5.20E+02 100
Largescale Sucker Metal Silver 9.64E+01 2A0E+02 100
Largescale Sucker Metal Zinc 2.98E+04 9.80E+04 0
Largescale Sucker PCBs Aroclor 1016 2.50E+01 5.00E+01 100
rgescale Sucker PCBs Arocior 1221 2.50E+01 5.00E+01 100
rgescale Sucker PCBs Aroclor 1232 2.50E+01 5.00E+01 " 100
rgescale Sucker PCBs Aroclor 1242 2.50E+01 5.00E+01 100
rgescale Sucker PCBs Aroclor 1248 2.50E+01 5.00E+01 00
rgescale Sucker PCBs Aroclor 1254 1.27E+02 3.30E+02 6
gescate Sucker PCBs Aroclor 1260 3.08E+01 1.30E+02 94
gescale Sucker Pesticide Aldrin 1.97E4+00 5.60E-+00 82
Lazrgescale Sucker Pesticide alpha-BHC 2.42E+00 1.00E+0t 88
Largescale Sucker”  Pesticide beta-BHC - 1.95E+00 8.00E+00 04
gescale Sucker - Pesticide Chlordane 1.50E+00 3.00E+00 100
Largescale Sucker Pesticide Dacthal 1.50E+00 3.00E+00 100
gescale Sucker Pesticide delta-BHC 1.50E+00 3.00E+00 100
rgescale Sucker Pesticide Dicofol 100

1.50E+01

3.00E+01




—

L3

e T
TABLE B-7, 1991 LOWER COLUMBIA RIVER DATA (ug/kg)(Page 6 of 11)

lispecies Chemical Group _ Chemical Mean* Maximum % of ND?
rgescale Sucker Pesticide Dietdrin 1.74E+00 4.50E+00 94
Eargescale Sucker Pesticide Endosuifan I LEIE+00 3.30E+C0 04
Largescale Sucker Pesticide Endosulfan I 1.50E+00 3.00E+00 100
Largescale Sucker Pesticide Endosulfan sulfate 1.79E+00 6.00E+C0 o4,
Largescale Sucker Pesticide Endrin 2.86E+00 1.20E+01 83
rgescale Sucker Pesticide Endrin aldehyde 1.75E+00 4.20E+00 o4
Largescale Sucker Pesticide Heptachlor 1.50E+00 J.00E+00 100
"|[Largescale Sucker Pesticide Heptachlor epoxide 1.50E+00 3.00E+00 100
rgescale Sucker Pesticide Hexachlorobenzene 1.00E+02 2.00E+02 100
rgescale Sucker Pesticide Lindane 2.20BE+00 T.70E+00 82
rgescale Sucker Pesticide Malathion 1.50E+00 3.00E+00 100
rgescale Sucker Pesticide Methoxychlor 1.79E+01 6.50E+01 94
Largescale Sucker Pesticide Methyt parathion - 3.28E+00 1.60E+01 100
gescale Sucker Pesticide Mirex L.50E+00 3.00E+00 100
rgescale Sucker Pesticide o,p'-DDD 9.53E+00 2.90E+01 65
Largescale Sucker Pesticide o,p'-DDE 1.09E+01 4.20E+01 47
rgescale Sucker Pesticide 0.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
gescale Sucker Pesticide p,p'-DDT 6.56E+00 1.60E+01 24
rgescale Sucker Pesticide Parathion 2. 714E+00 1.50E+01 88
fargescale Sucker Pesticide Pentachlorophenol 5.00E+02 1.00E+03 100
Largescale Sucker Pesticide Toxaphens . 7.50E+01 1.50E+02 100
Largescale Sucker Semi-volatile 1,2,4-Trichlorobenzene 1.00E+02 2.00E+02 100
Largescale Sucker Semi-volatile 1,2-Dichlorobenzene 5.00E+01 L.OOE+02 100
Largescale Sucker Semi-volatile 1,3-Dichlorobenzense . 5.00E+01 L.OCE+02 100
T argescale Sucker Semi-volatile 1,4-Dichlorobenzene 5.00E+01 1.00E+02 100
gescale Sucker Semi-volatile 2.4,6-Trichlorophenol] 1.00E+02 2.00E+02 100
rgescale Sucker Semi-volatile 2,4-Dichlorophenol 1.00E-+02 2.00E+02 100
Largescale Sucker Semi-volatile 2,4-Dimethylphenol 5.00E+01 1.00E+02 100
rgescale Sucker Semi-volatile 2,4-Dinitrophenol 5.00E+02 LOOE+03 100
rgescale Sucker Semi-volatile 2,4-Dinitrotoluene 5.00E+01 1.00E+02 100
rgescale Sucker Semi-volatile 2,6-Dinitrotoluene 5.00E+01 1.00E+02 100
rgescale Sucker Semi-volatile 2-Chloronaphthalene 5.008+01 1.OOE+02 100
gescale Sucker Semi-volatile 2-Chlorophenol 5.00E+01 1.00E+02 100
[F argescale Sucker Semi-volatite 2-Methylnaphihalene 5.50E+01 1.40E+02 o4
[ argescale Sucker Semi-valatile 2-Methylphenol LOOE-+(02 2.00E+02 100
Largescale Sucker Semi-volatile 2-Nitrophenol 1.00E+02 2.00E+02 100
[Largescale Sucker Semi-volatile 3,3'-Dichlorobenzidine 5.00E+02 1.00E+03 100
Largescale Sucker Semi-volatile 4-Bromophenyl phenyl ether 1.C0B+02 2.00E+02 100
gescale Sucker Semi-volatile 4-Chloro-3-methylphenol 1.0GE+02 2.00E+02 100
gescale Sucker Semi-volatile ‘4-Chlorophenylphenylether 3.00E+01 1.COE+02 100
gescale Sucker Semi-volatile 4-Methylphenol 1.LOOE +02 2.00E+02 100
rgescale Sucker Semi-volatile 4-Nitrophienol 5.00E+02 1L.OOE+03 100
gescale Sucker Semi-volatile Acenaphthene 5.00E+01 1.O0E+02 100
rgescale Sucker Semi-volatile Acenaphthylene 5.00BE+01 1.00E+02 160
Largescale Sucker Semi-volatile Anthracens 5.00E+01 1.00E+02 100
Largescale Sucker Semi-volatile Benzla]anthracene 5.00E+0t 1.00E+02 160
gescale Sucker Semi-volatile Benzo[a]pyrene 1.00E+02 2,00B+02 100
Largescale Sucker Semi-volatile Benzo[bjfluoranthens 1.00E+02 2.00B+02 100
Largescale Sucker Semi-volatile Benzolg,h,i]perylens 1.00E-+02 2.00E+02 100
Largescale Sucker Semi-volatile Benzofk}fluoranthene 1.00E4-02 2.00E+02 100
rgescale Sucker Semi-volatile Bis(2-chlorosthoxy)methane 5.00E+01 1.00E+02 100
Largescale Sucker Semi-volatile Bis(2-chloroethyljether 5.00E+01 1.C0E+02 100
rgescale Sucker Semi-volatile Bis(2-chloroisopropyl)ether 5.00E+01 1.00E+02 100
gescale Sucker SEni-vulatiIa Bis(2-ethylhexylyphthalate 3.51E+02 1.10E+03 56
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TABLE B-7. 1991 LOWER COLUMBIA RIVER DATA (ug/kg)(Page 7 of 11)

Species Chemical Group  Chemical | Mean' Maximum . % of ND2
Largescale Sucker Semi-volatile Butyl benzyl phthalate 5.00E+01 1.0OE+02 100
T argescale Sucker Semi-volatile . Chrysene 5.00E+01 1.00E+02 100
Largescale Sucker Semi-volatile Di-n-butylphthalate 5.00E+01 LOOE+02 100
‘NLargescale Sucker Semi-volatile Di-n-octylphthalate 1.00E+02 2.00E+02 100
Largescale Sucker Semi-volatile Dibenz{a,h]anthracene 1,0OE+02 2,00E+02 100
Largescale Sucker Semi-volatile Diethy] phthalate LOOE+02 . 2.00E+02 100
Largescale Sucker Semi-volatile Dimethy] phthalate 5.00E+01 1.OOE+02 100
gescale Sucker Semi-volatile Fluoranthene 5.00E+01 1.00E+02 100
Largescale Sucker Semi-volatile Fluorene 5.00E+01 1.OOE+02 100
Largescale Sucker Semi-volatile Hexachlorobutadiene 5.0E+01 1.00E+02 100-
Largescale Sucker Semi-volatile Hexachlorocyclopentadiene 2,50E+02 5.00E+02 i00
Largescale Sucker Semi-volatile Hexachloroethane 1.00E+02 2.00E+02 100
Largescale Sucker Semi-volatile Indeno{1,2,3-cd]pyrene 1L.ODE+(2 2.00E+02 100
Largescale Sucker Semi-volatile Tsophorone 5.00E+01 1.00E+02 100
T argescale Sucker Semi-volatile N-Nitroso-di-n-propylamine 5.00E+01 1L.OOE+02 100
Eargescale Sucker Semi-volatile N-Nitrosodiphenylamine 5.00E+01 1.00E+02 100
[Largescale Sucker Semi-volatile Naphthalene 5.00E+01 1.OOE+02 100
Largescale Sucker Semi-volatile Nitrobenzene 5.00E+01 1LOOE+02 100
Largescale Sucker Semi-volatile Phenanthrene 5.00E+01 1.00E+02 100
Largescale Sucker Semi-volatile Phenol " 5.00E+01 1.00E+02 160
rgescale Sucker  Semi-volatile Pyrene 5.00E-+01 1.00E-+02 100
eamouth Dioxin/furans i.2,3,4,6,7,8-HpCDD 1.16E-03 2.81E-03 0
eamouth Dioxin/furans 1,2,3,4,6,7,8-HpCDF . . 2.86E-4 7.40E-04 14
Peamouth Dioxin/furans 1,2,3,4,7.8,9-HpCDF 1.G4E-04 . 5.00E-04 43
eamouth Dioxin/furans 1,2,3,4,7,8-HxCDD 2.90E-04 . 8.70E-04 0
eamouth Dioxin/furans 1,2,3,4,7,8-HxCDF 2,31E-04 7.10E-04 29
eamouth Dioxin/furans 1,2,3,6,7,8-HxCDD 6.01E-04 1.16E03 .0
eamouth Dioxin/furans 1,2,3,6,7,8-HxCDF 1.60E-04 6.40E-04 29
eamouth Dioxin/furans 1,2,3,7,8,9-HxCDD 1.91E-04 4.70E-04 14
eamouth Dioxin/furans - 1,2,3,7,8,9-HxCDF 2.298-4 1.388-03 100
eamouth Dioxin/furans 1,2,3,7,8-PeCDD 8.29E-04 2.04E-03 0
Peamouth Dioxin/furans 1,2,3,7,8-PeCDF 5.11E-04 8.60E-04 0
eamouth Dioxin/furans 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
eamouth Dioxin/furans 2,3,7,8-TCDD 2.76E-03 4.41E-03 0
eamouth Dioxin/furans 2,3,7,8-TCDF 4.13E-02 5.88E-02 o
eamouth Dioxin/furans oCDD 6.91E-03 1.81B-02. 0
Peamouth Dioxin/furans OCDF 7.51E-04 2.03E-03 14
eamouth Metal Antimony 1.70E+02 3.70E+02 1060
eamouth Metal Arsenic 2.26E+(02 4.90E+02 160
eamouth Metal Barium 2.65B+03 4.20E+03 0
eamouth Metal Cadmium 3.80E+01 8.00E+01 0
Peamouth Metal Copper 4, 79E+03 2.78E+04 0
eamouth Metal Lead 2.36E+02 1.35E+03 0
eamouth Metal Mercury . 1.21E+02 2.30E-+02 0
eamouth Metal Nickel 8.53E+02 3.42E+03 80
eamouth Metal Selenium 2.26E+02 4.99E+02 106
Peamouth Metal Silver LOZE+02 2.20E+02 100
eamouth Metal Zine 2.2E+04 4.42E+04 0
eamouth PCBs Arcclor 1016 2.50E+-01 " 5.00E+01 100
eamouth PCBs Aroclor 1221 2.50E+01 5.00E+01 100
eamouth PCBs Aroclor 1232 2.50E+01 5.00BE+01 100
eamouth PCBs Aroclor 1242 AT77E+01 9.90E+01 80
eamouth PCBs Aroclor 1248 2.50E+01 5.00E+01 100
eamouth PCBs Aroclor 1254 2.50E+01 5.00E+01 100
Peamouth PCBs Aroclor 1260 1.%9E+02 5.20E+02 0
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TABLE B-7. 1991 LOWER CQOLUMBIA RIVER DATA (ug/kg)(Page 8 of 11)

Species Chemical Group  Chemical Meant Maximumt % of ND2
iPeamouth Pesticide Aldrin 1.54E+01 6.70E+01 70
[Peamonth Pesticide alpha-BHC 9.20E+00 2.50E+01 180
Peamouth Pesticide beta-BHC 3.77E+01 1.60E+02 80
eamouth Pesticide Chlordane 9.20E+00 2.50E+01 100
Peamouth Pesticide Dacthal 1.04E+01 2.50E+01 S0
Peamouth Pesticide delta-BHC 1,03E+01 4.00E+01 100
Peamgouth . Pesticide Dicofol 9,20E+01 2.50E+02 100
eamouth Pesticide Dieldrin 1.42E+01 4.00E+01 80
Peamouth Pesticide Endosuifan I 2.72E4-01 " 8.50E+01 70
Peamouth Pesticide Endosulfan IT S.20E+00 2.50E-+01 100
Peamouth Pesticide Endosutfan sulfaie 9.20E+00 2.50E+01 100
Peamouth Pesticide Endrin 9.20E+00 2.50E+01 100
eamouth Pesticide Endrin aldehyde 1.30E+01 4.00E+01 o0
Peamonth Pesticide Heptachlor 9.45E-+00 2.50E+01 100
camouth Pesticide Heptachlor epoxide 9.20E+00 2.50E+0 100
[Peamouth Pesticide Hexachiorobenzene 1.10E+02 4.00E-+02 100
eamouth Pesticide Lindane 1.278+01 4.00E+01 %0
eamouth Pesticide Malathion 2.438+01 LI10E+02 80
eamouth Pesticide Methoxychlor 9.20E+01 2.50E+02 100
Peamouth Pesticide Methy] parathion 9.80E+00 2.50E+01 100
Peamouth Pesticide Mirex 9.20E+00 2.50E+01 100
[Peamouth Pesticide o,p'-DDD i.32E+01 4. 90E+01 - %0
[Peamouth Pesticide o,p'-DDE 1.27E+01 4.70E+01 90
l:eamouﬂl 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"-DDE 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 %0
Peamouth Pesticide Pentachlorophenol 5.50E+02 2.00E+03 100
Peamouth Pesticide Toxaphene 5.48E+02 1.50E+03 100
eamouth Semi-volatile 1,2 4-Trichlorobenzene 1.10E+02 4.00E+02 100
Peamouth Semi-volatile 1,2-Dichlorobenzens 3.50E+01 2.00E+02 100
Peamouth Semi-volatile 1,3-Dichlorobenzene 5.50E+01 2.00E+02 100
Peamouth Semi-volaiile 1,4-Dichlorobenzene 5.50E+01 2.00E402 100
eamouth Semi-volatile 2,4,6-Trichlorophenol 1.L10E+02 4.00E+G2 100
eamouth Semi-volatile 2,4-Dichlorophencl 1.10E+02 4.00E+02 100
camouth Semi-volatile 2,4-Dimethyipheno! 5.50E+01 -2.00E+02 100
camouth Semi-volatile 2,4-Dinitropheno! 5.50E+02 2.00E+03 100
gamouth Semi-volatile 2,4-Dinitrotoluens 5.50E+01 2.00E+02 100
eamonth Semi-volatile 2,6-Dinitrotoluens 5.50E-+01 2.00E+02 100
camouth . Semi-volatile 2-Chloronaphthalene 5.50E+01 2.00E+02 100
eamouth Semi-volatile 2-Chlorophenol 5.30E+01 T 2.00E+02 100
eamouth Semi-volatile 2-Methylnaphthalene 5.50E+01 2.00E+02 100
eamouth Semi-volatile 2-Methylphenol L.IOE+02 4.00E+02 100
eamouth Semi-volatile 2-Nitropherniol 1L10E+02 4.00E+02 100
Pearmouth Semi-volatile 3,3'-Dichlorobenzidine 5.50E+02 2.00E+03 100
eamouth Semi-volatile 4-Bromophenyl phenyl ether 1.10E+02 4.00E+02 100
Peamouth Semi-volatile 4-Chloro-3-methyiphenol 1.10E+02 4.00E+02 100
eamouth Semi-volatile 4-Chlorophenylphenyisther 5.50E+01 2.00E+02 100
'eamouth Semi-volatile 4-Methylphenol 1.10E+02 4.00E+02 100
eamnouth Semi-volatile 4-Nitrophenol 5.50E402 | 2.00E+03 100
eantouth Semi-volatile Acenaphthens - 5.50E+01 2,00E+02 100
eamouth Semi-volatile Acenaphthylene S.50E+01 2,00E+02 100
eamouth Semi-volatile Anthracens 5.50E+01 2.00E+02 100
eamouth Semi-volatile Benz[ajanthracens 5.50E+01 2.00E-+02 100
eamoutfl Semi-volatile Benzo[alpyrene LI0E+02 4.00E+02 100
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l TABLE B-7. 1991 LOWER COLUMBIA RIVER DATA (pg/kg)(Page 9 of 11)
pecies Chemical Group  Chemiical Mean! Maximum % of ND?
aamouth Semi-volatile Benzofb]fluoranthene 1.10E+02 4. 00E+02 100
'eamouth Semi-volatile Benzo(g,h,ilperylene 1.10E+02 4.00E+02 © 100
camouth Semi-volatile Benzo[k]fluoranthene L10E+02 4.00E+02 100
[Peamouth Semi-volatile Bis(2-chloroethoxy}methane 5.50E+4-01 2.00E+02 160
Peamouth Semi-volatile Bis(2-chloroethyljether 5.50E+01 2.00E+02 100
Peamouth ‘Semi-volatile Bis(2-chioroisopropyl)ether 5.50E+01 -2.00E+02 100
Peamouti Semi-volatile Bis(2-ethylhexylphthalate 3.18E+02 7.70E+02 10
Peamouth Semi-volatile Butyl benzyl phthalate 5.50E+01 2.00E+02 100
Peamouth Semi-volatile Chrysene 5.50E+01 2.00E+02 100
{Pearnouth Semi-volatile Di-n-butylphthalate 5.50E+01 2.00E+02 100
Peamouth Semi-volatile Di-n-octylphthalate 1.10E+02 4,00E+02 100
Peamouth Semi-volatile Dibenz[a,hjanthracene LI10E+02 4.00E+02 100
Peamouth Semi-volatile Diethyl phthalate L10E+02 4.00E+02 100 .
Peamouth Semi-volatile Dimethy} phthalate 5.50E+01 2.00E+02 100
[Peamouth Semi-volatile Fluoranthene 5.50E+01 2.00E+02 100
eamouth Semi-volatile Fluorene 5.50E+01 2.00E+02 100
Pearmncuth Semi-volatile Hexachlorobutadiene 3.50E+01 2.00E+02 100
Peamouth Semi-volatile Hexachloroéyclopemadiene 2,75E+02 1.00E+03 100
Peamouth Semi-volatile Hexachloroethane 1.10E+02 4.00E+02 100
eamouth Semi-volatile Indeno[1,2,3-cd]pyrene 1.I0E+02 - 4.00E+0Q2 100
earnouth Semi-volatile Isophorone 5.50E+01 2.00E+02 100
eamouth Semi-volatile N-Nitroso-di-n-propylamine 5.50E+01 2.00E+02 100
eamouth - Semi-volatile N-Nitrosodiphenylamine 5.50E+01 2.00E+062 100
eamouth Semi-volatile Naphthalene 5.50E+01. 2.00E+02 100
eantouth Semi-volatile Nitrobenzene 5.50E+01 2,00E+02 100 -
eamouth Semi-volatile Phenanthrene 5.50E+01 2,00E+02 100
Peamouth Semi-volatile Phenol 5.50E+01 2.00E+02 100
[Peantouth Semi-volatile Pyrene . 5.50E+01 2.00E+02 100
ite Sturgeon Dioxin/furans 1,2,3,4,6,7,8-HpCDD 4.69E-04 1.25E-03 71
[White Sturgeon D\io}(infﬁlrans ] 1‘,2,3.4,6,7,8-HpCDF 2.75E-04 8.40E-04 © 100
White Sturgeon Dioxin/furans 1,2,3,4,7,8,9-HpCDF 3.41E-04 1.00E-03 100
White Sturgeon Dioxin/furans 1,2,3,4,7,8-HxCID 2.07E04 5.30E-04 100
[White Sturgeon Dioxin/furans 1,2,3,4,7,8-HxCDF 4.52E-04 1.30B-03 100
White Sturgeon Dioxin/furans 1,2,3,6,7,8-HxCDD © 1L57TE-04 3.80E-04 100
White Sturgeon Dioxin/furans 1,2,3,6,7,8-HxCDF 3.79E-04 1.10E-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 7.21E-04 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 Dioxin/furans 2,3,4,7,8-PeCDF 3.41E-04 2.50E-03 86
‘White Sturgeon Dioxin/furans 2,3,7,8-TCDD 5.89B-04 1.66E-03 86
White Sturgeon Dioxin/furans 2,3,7,8-TCDEF 1.08E-02 2,28E-(2 0
(White Sturgeon - Dioxin/furans 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+01° 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 a8
White Sturgeon Metal Copper 3.33E+02 2.00E+03 28
White Sturgeon Metal Lead 1.00E+02 1.12ZE+03 0
[White Sturgeen 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+4-02 5.50E+02 100
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TABLE B-7. 1991 LOWER COLUMBIA RIVER DATA (ugikg)(Page 10 of 11)

Species Chemical Group  Chemical Mean! Maximum % of ND?
White Sturgeen Metat Silver 1.16E+02 6.00E+02 o4
White Sturgeon Metal Zinc 4.83E+03 ‘1.60E+04 6
White Sturgeon PCBs Aroclor 1016 2.30E+01 5.00E+0L 100
[White Sturgeon PCBs Aroclor 1221 2.50E+01 5.00E+01 100
'White Sturgeon PCBs Aroclor 1232 2.50E+0t 5.00E+01 100
White Sturgeon PCBs Aroclor 1242 2.50E+01 5.00E+01 100
White Sturgeon PCBs Aroclor 1248 2.50E+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 5.00E+01 100
[White Sturgeon Pesticide Aldrin 1.50E+00 3.00E+00 100
'White Sturgeon Pesticide alpha-BHC 1.50E+-00 3.00E+00 100
White Sturgeon Pesticide beta-BHC 1.50E+00 3.00E+00 100
'White Sturgeon Pesticide Chlordane 1.50E+00 3.00E+00 100
White Sturgeon Pesticide Dracthal L.S0E+00 3.00E+00 100
[White Sturgeon Pesticide defta-BHC 1.50E+00 3.00E+00 100
'White Sturgeon Pesticide Dicofol 1.50E+01 3.00E+01 160
[White Siurgeon 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 IT 1.539E+00 5.00E+00 100
White Sturgeon Pesticide Endosulfan sulfate 1.76E+00 5.50E+00 94
'White Sturgeon Pesticide Endrin 2.61E-+00 3.00E+01 a8
'White Sturgeon Pesticide - Endrin aldehyde 2,34E 00 8.4CE+00 88
White Sturgeon Pesticide Heptachlor L30E+00 3.00E+00 100
White Sturgeon Pesticide Heptachlor epoxide LS0E-+00 3.00E+00 100
[White Sturgeon Pesticide Hexachlorobenzene 1.00E+-02 _2.00E+02 100
[White Sturgecn Pesticide Lindane 1.53E+00 4.00E+00 100
White Sturgeon Pesticide Malathion 1.50E+00 3.00E+00 100
White Sturgeon Pesticide Methoxychlor 2.88E+01 1.80E+02 82
[White Sturgeon Pesticide Methyl parathion 4.88E4-00 2.20E+01 8
iWhite Sturgeon Pesticide Mirex 1.50E+00 3.00E+00 100
'White Sturgeon Pesticide o,p’-DDD 2.21E+00 9.10E+00 83
'White Sturgeon Pesticide o,p’-DDE 2.24E+00 1.40E+01 94
[White Sturgeon Pesticide 0,p"-DDT 3.18E+00 3.00E+01 94
[White Sturgeon Pesticide p.p'-DDD 3.50E+00 1.60E+01 82
White Sturpeon Pesticide p.p'-DDE 1.98E+01 5.10E+01 12
[White Sturgeon Pesticide p,p'-DDT 4.75E+00 1.60E+01 53
White Sturgeon Pesticide Parathion 1.50E+00 3.00E+00 100
[White Sturgeon Pesticide Pentachlorophenol 5.00E+02 1.00E+03 100
[White Smargeon Pesticide Toxaphene 7.50E-+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-Dichlorobenzens 5.00E+01 1.00E+02 100
[White Sturgeon Semi-volatile 1,3-Dichlorobenzene 5.00E+01 1.00E+02 100
'White Sturgeon Semi-volatile 1,4-Dichlorobenzene S.00E+01 1.00E+02 < 100
White Sturgecn Semi-volatile 2,4,6-Trichloropherol 1.00E-+02 2.00E+02 100
[White Sturgeon Semi-volatite 2,4-Dichlorophenol 1.00E+02 2.00E+(Q2 100
'White Sturgeon Semi-volatile 2,4-Dimethylphenol 5.00E+01 1.00E+02 100
White Sturgeon Semi-volatile 2.4-Dinitropheno! 5.00E+02 1.00E+03 100
'White Sturgeon Semi-volatile 2,4-Dinitrotoluene 5.00E+01 IL.OOE+02 100
[White Sturgeon Semt-volatile 2,6-Dinitrotoluene 5.00E-+01 1.00E+02 100
(White Sturgeon Semi-volatile 2-Chioronaphthalene 5.00E+01 LOOE+02 100
VWhite Sturgeon Semi-volatile 2-Chlorophencl 5.00E+01 1.00E+02 160
White Sturgeon Semi-volatile 2-Methyinaphthalene 5.00E+01 1.00E+02 100
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TABLE B-7. 1991 LOWER COLUMBIA RIVER DATA (ugil?g)(Pag—e. 11 of 11)

{Species Chemical Group  Chemical Mean! Maximum % of ND2 -
White Sturgeon Semi-volatile 2-Methylphenol L.OOE+02 2.00E+02 100
'White Sturgeon Semi-volatile 2-Nitrophenol 1.0E+02 2,00E +02 100
White Sturgeon Semi-volatile 3,3"-Dichlorobenzidine 5.00E+(02 1.00E+03 100
White Stergeon Semi-volatile - 4-Bromopheny! pheny! ether LOOE+02 2.00E+02 100
White Sturgeon Semi-volatile 4-Chloro-3-methylphenol 1.OOE+02 2.0E+02 100
White Surgeon Semi-volatile 4-Chlorophenylphenylether 5.00E+01 1.00E+02 100
White Sturgeon Semi-volatile 4-Methylphenol 1.00E+02 2.00E+02 100
White Sturgeon Semi-volatile 4-Nitrophenol 5.00E+02 1.00E+03 100
'White Sturgeon Semi-volatile Acenaphthene 5.00E+01 1.00E+02 100
'White Sturgeon Semi-volatile Acenaphthylene 5.00E+01 1.00E+02 . 100
'White Sturgeon Semi-volatile Anthracene . 5.00E-+01 L.ODE+02 100
White Sturgeon Semi-volatile Benz[alanthracene S.00E+01 1.00E+02 100
White Sturgeon Semi-volatile Benzofa)pyrene 1LOOE+02 2.00E+02 100
['White Sturgeon " Semi-volatile Benzo[b]fluoranthene 1.00E+02 - 2.00E+02 100
White Sturgeon Semi-volatile Benzo[g,h,ilperylene 1.O0E-+02 2.00E+02 100
'White Sturgeon - Semi-volatile Benzo[k]flucranthene L.O0E+02 2,00E+02 100
'White Sturgeon Semi-volatile Bis(2-chloroethoxy}methane 5.00E+01 {.0CE+02 160
White Sturgeon Semi-volatile Bis(2-chloroethyl)ether 5.00E+01 1L.OOE+02 100
White Sturgeon Semi-volatile Bis(2-chloroisopropyl)ether 5.00E+01 1.OOE+02 100
'White Sturgeon Semi-volatile Bis(2-ethylhexyl)phthalate 3.61E+02 1.50E+03 47
'White Sturgeon Semi-volatile Butyl benzyl phthalate 1.05E+02 9.90E+02 94
[White Sturgeon Semi-volatile Chrysene 5.00E-+01 1.O0E+02 100
'White Sturgeen Semi-volatile Di-n-butylphthalate 8.62E+01 1.90E+02 71
iWhite Sturgeon Semi-volattle Di-n-octylphthalate 1.00E+02 2.00E+02 100
iWhite Sturgeon Semi-volatile Dibenzfa,h]anthracene - 1.00E+02 2.00E+02 100
[White Sturgeon Semi-volatile Diethyl phthalate LOOE+02 2.00E+02 100
[White Sturgeon Semi-volatile Dimethyl phthalate 5.00E+01 LOOE+02 100
'White Sturgeon Semi-volatile Fluoranthene 5.00E+01 1.00E+02 100
'White Sturgeon Semi-volatile Fluorene 5.00E+01 1.00E+02 100
White Sturgeon Semi-velatile Hexachlorobutadiene 5.00E+01 1.00E+02 10
White Sturgeon Semi-volatile Hexachlorocyclopentadiene 2.50E+02 5.00E+02 100
'White Sturgeon Semi-volatile Hexachloroethane 1.00E+02 2.0E+02 100 t
[White Sturgeon Semi-volatile Indenof1,2,3-cdlpyrene 1.00E+02 2.00E+02 100
(White Sturgeon Semi-volatile Isophorone . 5.00E+01 1.00E-+(2 100
White Sturgeon Semi-volatile N-Nitroso-di-n-propylamine 5.00E+01 1.00E+02 100
[White Sturgeon Semi-volatile N-Nitrosodiphenylamine 5.00E+01 1.00E+02 - 100
White Sturgeon Semi-volatile Naphthalene 5.00E+01 1.00E+02 100
[White Sturgeon Semi-volatile Nitrobenzene 5.00E+01 1.O0E+02 100
[White Sturgeon Semi-volatile Phenanthrene 5.00E+01 . 1.00E+02 100
[White Sturgeon - Semi-volatile Phenol 5.00E+01. 1.00E+02 100
'White Sturgeon Semi-volatile Pyrene 5.00E+01 1.00E+-02 100°

! 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,
? Percent frequency of non-detects
3 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 detectad (% ND = 100), the max represents the maximum detection limit for that species
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TABLE B.8. 1993 LOWER COLUMBIA RIVER DATA (ig/kg)(Page 1 of §)
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Species Chemical Group  Chemical Mean! Maximum % of ND? ‘

Common Carp Butyltin Dibuyltin 1.95E+00 5.20E+00 50
Butyltin Monobutyltin L70E+00 3.40E+00 100
Butyltin Tributyltin 1.47E+01 2.88E+01 50
Dioxin/furans 1.2,3,4,6,7,8-HpCDD 2,50E-03 3.80E-03 0
Dioxin/furans 1.2,3,4,6,7,8-HpCDF 1.25E-04 3.00E-04 100
Dioxin/furans 1,2,5,4,7,8,9-HpCDF 1.75E-04 5.00E-04 160
Dioxin/furans 1,2,3,4,7,8-HxCDD 5.50E-04 1.60E-03 50
Dioxin/furans 1,2,3,4,7,8-HxCDF 2.25E-04 6.00E-04 100
Dioxin/furans 1,2,3,6,7,8-HxCDD 7.00E-04 1.60E-03 50
Dioxin/furans 1,2,3,6,7,3-HxCDF 2.25E-04 5.00E-04 100
Dioxin/furans 1,2,3,7,8,9-HxCDD 4.75E-04  L70E-03 100
Dicxin/furans 1,2,3,7,8,9-HxCDF 2.40E-03 2.50E-03 0
Dioxin/furans 1,2,3,7,8-PeCDD 4.00E-04 1.10E-03 100
Dioxin/furans 1,2,3,7,8-PeCDF 3.10E-03 3.90E-03 0
Dioxin/furans 2,3.4,6,7,8-HxCDF 8.50E-04 1.00E-03 0
Dioxin/furans 2,3,4,7,8-PeCDF 1.75E-04 3.00E-04 50
Dioxin/furans 2,3,7,8-1CDD 3.50E-04 1.10E-03 100
Dioxin/furans 2,3,1.8-TCDF 3.75E-03 3.90E-03 0
Dioxin/furans oCDD 5.70E-03 7.50E-03 0
Dioxin/furans OCDF 2.00E-04 6.00E-04 100
Metal Antimony 6.00E-+00 1.20E+01 100
Metal Arsenic 1.78E+01 3.60E+01 160
Metal Barium 1.10E+03 1.20E+03 0
Metal Cadmium 3.60E+01 3.90E+01 0
Metal Chromium 4.50E+(1 7.80E+01 50
Metal Copper 1.01E+03 1.26E+03 0
Metal Lead 145E+02 1.73B+02 0
Metal Mercury 7.28E+01 1.45E+02 50
Meial Nickel 4.15E+02 7.80E+02 30
Metal Selenium 5.53E+01 9.30E+01 50
Metal Silver 4.50E+00 5.00E+00 \)
Metal Zine 6.09E+04 9.21E+04 0
PCBs Aroclor 1221 2.60E+01 5.20E+01 100
PCBs Aroclor 1232 2.60E+01 5.20E+01 100
PCBs Aroclor 124211016 2.60E+01 5.20E+01 100
PCBs Aroclor 1248 2.60E+01 5.20E+01 100
PCBs Aroclor 1254 5.05E+01 6.50E+01 0
PCBs Aroclor 1260 2.80E+01 5.20E+01 50
Pesticide Aldrin 1.25E+00 2.50E+00 100
Pesticide alpha-BHC 1.25E+00 2.50E+00 100
Pesticide alpha-Chlordane 1.25E+00 2.50E+00 100
Pesticide beta-BHC 1.25E+00 2.50E+00 100
Pesticide delta-BHC 1.25E+00 2.50E+00 100
Pesticide Dicofol 1.30E+01 2.60E401 100
Pesticide Dieldrin 2.50E+00 5.00B+00 100
Pesticide Endosulfan 1 1.25E+00 2.50E+00 100
Pesticide Endosuifan I 2.50E+00 5.00E-+00 100
Pesticide Endosulfan sulfate 2.50E+00 5.00E+00 100
Pesticide Endrin 2.50E-+00 5.00E-+-00 100
Pesticide Endrin aldehyde 2.50E+00 5.00E+00 100
Pesticide Endrin ketone 1.40E+01 3.50E+01 100
Pesticide gamma-Chlordane 2.40E+-00 5.00E+G0 100
Pesticide Heptachlor 1.25E+00 2.50E+00 100
Pesticide Heptachlor epoxide 1.25E+00 2.50E+00 100
Pesticide Hexachlorobenzene 1,45E+02 - 5.00E+02 160
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[Species Chemical Group  Chemical Mean! Maximum % of ND*
l Pesticide *  Lindane 1.25E+00 2.50E+00 100
- Pesticide Methoxychior 1.25E+01 2.50E+01 100
Pesticide Methyl parathion 1.30E+01 2.60E-+01 100
Pesticide o,p'-DDD 2.60E+00 5.20E+00 100
Pesticide o,p-DDE 2.60E+00 5.20E+00 100
Pesticide 0,p"-DDT 2.60E+00 5.20BE+00 100
Pesticide " p,p’-DDD 2.05E+01 2.10E+01 0
l Pesticide p.p'-DDE 8.15E+01 1.00E+02 0
Pesticide p.p'-DDT 3.80E+00 3.90E+00 o
Pesticide Pentachlorophenol - 3.60E-+03 1.20E+04 oo
Pesticide Toxaphene 1.25E+02 2.50E+02 100
Radionuclide Americium 241 6.75E-03 1.40E-02 100
' : Radionuclide Cesium 137 L.O0E-02 2.00E-02 100
’ Radionuclide Cobalt 60 1.00E-02 2.00E-02 100
l Radionuclide Europium 152 1.00E-01 2.00E-01 100
. Radionuclide Europium 154 1.00E-01 2.00E-01 100
Radionuctide Europium 135 2.50E-02 5.00E-02 100
Radionuclide Plutonium 238 6.50E-03 1.70E:02 100
' Radionuclide . Plutonium 239/240 1.50E-03 2.00E-03 a
i Semi-volatile 1,2,4-Trichlorobenzene 1.49E+02 5.00E+02 100
' Semi-volatile 1,2-Dichlorobenzene 149E+02 5.00E+02 100
I Semi-volatile 1,3-Dichlorobenzene 1.4SE+02 5.00E+02 100
Semi-volatile 1,4-Dichlorobenzene 1.49E+02 5.00E+02 100
Semi-volatile 2,4,5-Trichlorophenol TASE+(2 2.50E+03 100
Semi-volatile 2.4,6-Trichlorephenol T.45B+02 2.30E+03 100
. Semi-volatile 2,4-Dichlorophenot 4.48E+02 1.50E+03 100
- Semi-volatile 2,4-Dimethylphenol 1.49E+02 5.00E+02 100
" Semi-volatile 2,4-Dinitrophenol 1.49E+03 5.00E+03 100
l Semi-volatile 2,4-Dinitrotoluene 7.45E+02 2.50E+03 . 100
[ ) Semi-volatile - 2,6-Dinitrotoluene 7.45E+02 2.50E+03 100
Semi-volatile 2-Chloronaphthalene 1L49E+02 5.00E+02 100
* Semi-volatile 2-Chlorophenot 1.49E+02 5.00E+02 100
. Semi-volatile 2-Methylnaphthalene 4.90E+00 1.00E+01 100
Semi-volatile 2-Methylphenol 1.49E+02 S.O0E+02 100
Semi-volatile 2-Nitroaniling 7.45E+02 2,50E+03 100
' Semi-volatile 2-Nitrophenol 7.45E+02 2.50E+03 100
I Semi-volatile 3,3"-Dichlorcbenzidine T45E+02 2.50E+03- T 100
- Semi-volatile 3-Nitroaniline 7.45E+02 2.50E+03 100
: '||Common Carp Semi-volatile 4,6-Dinitro-2-methylphenol 1.49E+03 5.00E+03 100
l Common Carp Semi-volatile 4-Bromophenyl phenyl ether 1.49E+02 5.00E+02 100
Semi-volatile 4-Chloro-3-methylphencl 2.98E+02 1.0OE+03 100
Semi-volatile _ 4-Chloroaniline . . 1.98E+(02 5.00E+02 100
. Semi-volatile 4-Chlorophenylphenylether 1.49E+(2 5.00E+02 100
¢ Semi-volatile 4-Methylphenol 1.49E+02 5.00E-+02 100
Semi-volatile 4-Nitroaniline 7.45E+02 2.50E+03. 100
Semi-volatile 4-Nitrophenol 7.45E+02 2.50E+-03 100
. Semi-volatile Acenaphthens 4.90E+00 1.00E+01 100
- Semi-volatile Acenaphthylene 4.50E+00 1.00E+01 100
Semi-volatile Anthracene 4.90E+00 LOOE+0] 100
‘ Semi-volatile " Benz[a]anthracene 4.90E+00 1.00E+01 100
Semi-volatile Benzofalpyrene 4.90E+00 1.OOE+01 100
) Semi-volatile Benzo[b,klfluoranthene 4.90B-+00 {.00E+01 100
Semi-volatile Benzo[g,h,f]perylene 4,90E+00 1.00E+01 100
l . Semi-volatile Benzoic acid 1.49E+03 5.00E+03 100
' Semi-volatile Benzyl Alcohoi 1.49E+(2 5.00E+02 100




TABLE B-8. 1993 LOWER COLUMBIA RIVER DATA (ng/kg)(Page 3 of 8)

[Species Chemical Group __ Chemical Mean' Maximum % of ND?
ommon Carp Semi-volatile Bis(2-chloroethoxy)methane L49E+02 5.00E+02 100
ommon Carp Semi-volatife Bis(2-chloroethyl)ether 1 49E+02 5.00E+02 100
ommon Carp Semi-volatile Bis(2-chloroisopropyl)ether 149E+02 5.00E+02 100
ommon Carp Semi-voiatile Bis(2-ethylhexyl)phthalate 1.40E+02 5.00E+02 100
ommon Carp Semi-volatile =~ Butyl benzyl phthalate L49E+02 5.00E+02 100
ommon Carp Semi-volatile " Carbazole L49E+02 5.00E+02 100
ommon Carp Semi-volatile Chrysene 4.90E+00 1.00E+01 100

Common Carp Semi-volatile Dt-n-butylphthalate 1.49E+02 5.00E+02 100
ommon Carp Semi-volatile Di~n-octylphthalate 1.48E+02 5.00E+02 100
ommon Carp Semi-volatile - Dibenz[a,h)anthracene 4.90E+00 1.00E+01 100
ommon Carp Semi-volatile Dibenzofuran 4.90E+00 1.OOE+01 100
ommon Carp Semi-volatile Diethyl phthalate 1.49E+02 5.00E+02 100

Common Carp Semi-volatile Dimetisyl phthalate 1.49E+02 5.00E+02 100
ommon Carp Semi-volatile Fluoranthens 4.90E+00 LOOE+01 160
ommon Carp Semi-volatile Fluorene 4.90E+00 1.00E+01 160
ommon Carp Semi-volatile Hexachlorobutadiene 1.49E+02 5.00E+02 100
'ommon Carp Semi-volatile Hexachlorocyclopentadiene 7.45E+02 2.50E+03 100

Common Carp Semi-volatile Hexachloroethane 1.49E+02 5.00E+02 100
ommon Carp Semi-volatile Indeno]1,2,3-cdlpyrens 4.50E+00 1L.OOE+01 100
ommon Carp Semi-volatile Isophorone 1.45E+02 5.00E+02 100
ommon Carp Semi-volatile Naphthalene 4.20E+00 L.OOE+01 100
ommoen Carp Semi-volatile Nitrobenzene 1.49E+02 5.00E+02 100
ommon Carp Semi-volatile Phenanthrene 4.90E+00 1.00E+-01 100
ommon Carp Semi-volatile Phenot 1.49E+02 5.00E+02 100

Common Carp Setni-volatile Pyrene 4.90E+00 1.00E+01 100
rayfish Butyltin Dibutyltin 2.60E+00 5.20E+00 100
rayfish Butyltin Monobutyltin L70E+00 3.40E+00 100

iCrayfish Butyltin Tributyltin 3.31E+00 9.60E-+00 100
rayfish Dioxin/furans i,2,3,4,6,7,8-HpCDD 3.47E-04 2.30E-03 100
rayfish Dioxin/furans 1,2,3,4,6,7,8-HpCDF 8.57E-04 5.60E-03 93

Crayfish Dioxin/furans - 1,2,3,4,7,8,9-HpCDF 6.53E-04 3.10E-03 100

Crayfish Dioxin/furans 1,2,3,4,7,8-HxCDD 3.00E-04 1.90E-03 100
rayfish Dioxin/furans 1,2,3,4,7,8-HxCDF 3.20E-4 2.60E-03 100
rayfish Dioxin/furans 1,2,3,6,7,8-HxCDD 3.37E-4 2.10E-03 100
rayfish Dioxin/furans 1.2,3,6,7,3-HxCDF 2.97E-04 2.70E-03 100
rayfish Dioxin/furans 1,2,3,7,8,9-HxCDD 3.93E-04 2.50E-03 100

Crayfish Dioxin/furans 1,2,3,7,8,9-HxCDF 4.20E-04 1.90E-03 100
rayfish Dioxin/furans 1,2,3,7,8-PeCDD 4.17E-04 2.30E-03 100
rayfish Dioxin/furans 1,2,3,7,8-PeCDF 2.30E-04 2.10E-03 100
rayfish Dioxin/furans 2,3,4,6,7,8-HxCDF 3.17E-04 1.20E-03 100
rayfish Dioxin/furans 2,3,4,7,8-PeCDF 2.97E-04 2.80E-03 100
rayfish Dioxin/furans 2,3,7,8-TCDD 2.67E-04 1.00E-03 80
rayfish Dioxin/furans 2,3,7,8-TCDF 1.50E-03 2.62E-03 0
rayfish Dioxin/furans QCDD 2.68E-03 2.37E-02 87

Crayfish Dioxin/furans OCDF 4.33E-04 1.50E-03 100
rayfish Metal Antimony 9.60E-+00 1.80E+01 60

Crayfish Metal Arsenic 1.94E+00° " 4,60E+01 93
rayfish Metal Barium 3.00E+04 4, 72E+04 0
rayfish Metal Cadmium 3.36E+01 5.30E+01 7
rayfish Metal Chromium 7.28E+01 9.50E+01 0

Crayfish Metal Copper 2.17E+04 3.11E+04 ]
rayfish Metal Lead 1.52E+02 4 AE+02 7

iCrayfish Metal Mercury 4.33E+01 8.10E+01 .13
rayfish Metal Nickel 5.56E+02 1.33E+03 13
rayfish Metal Selenium 2.37E+01 4.70E+01 80
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|_ . TABLE B-8. 1993 LOWER COLUMBIA RIVER DATA {ne/kg)(Page 4 of 8)
[Species ~ Chemical Group _ Chemical Mean' - Maximum % of ND?
Crayfish Metal Silver "~ 4.89E+01 1.O3E+02 7
Crayfish Metal Zinc 3.71E+04 8.33E+04 0
Crayfish PCBs Aroclor 1221 5.00E+-01 1.OOE+02 100
Crayfish PCBs Aroclor 1232 2.50E+01 ‘5.00E+01 100
rayfish PCBs Aroclor 1242/1016 2.50E+01 5.00E+01 100
Crayiish PCBs Aroclor 1248 2.50E+01 5.00E+01 100
Crayfish PCBs Aroclor 1254 2.350E+01 5.00E+01 100
Crayfish PCBs Aroclor 1260 2.53E+01 5.00E+01 93
Crayfish Pesticide Aldrin 1.25E+00 2.50E+00 160
Crayfish Pesticide alpha-BHC 1.25E+00 2.50E+00 100
Crayfish Pesticide alpha-Chlordane . 1.25E+00 2.5CE+00 100
Crayfish Pesticide beta-BHC 1.25E+00 2.50E+00 100
Crayfish Pesticide delta-BHC 1.25E+00 2.50E+00 . 100
Crayfish Pesticide Dicofol 3.10E+01 6.20E+01 100 .
rayfish Pesticide Dieldrin 2.50E+00 5.00E+00 100
(Crayfish Pesticide Endosulfan I 1.25E+00 2.50E+00 i00
Crayfish Pesticide Endosulfan 0 2.50E+00 5.00E+00 100
Crayfish Pesticide Endosulfan sulfate 2.50E+00 5.00E+00 100
Crayfish Pesticide Endrin 2.50E+00 5.00E+00 100
Crayfish Pesticide Endrin aldehyde 2.50E+00 5.00E+00 100
Crayfish Pesticide Endrin ketone 2.50E+00 5.00E+00 100
Crayfish Pesticide gamma-Chlordane 1.25E+00 2.50E+00 100
rayfish Pesticide Heptachlor 1.25E+00 2.50E+00 100 H
Crayfish Pesticide Heptachlor epoxide . 1.25E+00 2.50E+00 100
Crayfish Pesticide - Hexachlorobenzene 4.82E+01 9.90E+01 100
Crayfish Pesticide Lindane 1.25E+00 2.50E+00 100
(Crayfish Pesticide Methoxychlor 1.25E+0t 2.50E+01 100
rayfish Pesticide Methyl parathion 3.10E+01 " 6.20E+01 100
Crayfish Pesticide o,p'-DDD 2.50E+00 5.00E+00 100
Crayfish Pesticide o,p'-DDE 2.50E+00 5.00E+00 100
Crayfish Pesticide 0,p"-DDT 2.50E+00 5.00E+00 100
Crayfish Pesticide p,p’-DDD 2.50E-+00 5.00E+00 100
Crayfish Pesticide - p,p'-DDE 6.69E+00 1.40E+01 7
Crayfish Pesticide p.p'-DDT 2.50E+00 5.00E+00 100
Crayfish Pesticide Pentachiorophenol 2.41E+02 5.00E+-02 100
Crayfish Pesticide Toxaphene 1L.25E+02 2.50E+02 100
Crayfish Radionuclide Americium 241 5.67E-03 2.60E-02 100
Crayfish Radionuclide Cesium 137 6.00E-02 - 1.20E-01 100
Crayfish Radiomuclide Cobalt 60 7.50E-02 1.50E-01 . 100
Crayfish Radionuclide Buropium 152 2.00E-01 4,00E-01 100
Crayfish Radionuclide Europium 154 1.25E-01 2.50E-01 100
Crayfish Radionuclide Europium 155 2,50E-01 5.00E-01 100
Crayfish Radionuclide Plutonium 238 4.47E-03 1.80E-02 100
Crayfish Radionuclide Plutonium 2397240 2.17E-03 1L.10E-02 100
Crayfish Semi-volatile 1,2,4-Trichlorebenzene 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-Dichiorobenzene 4.82E+01 9.90E+01 100
Crayfish Semi-volatile 1,4-Dichlorobenzene 4.82E+01 9.90E+01 100
Crayfish Semi-volatile 2,4,5-Trichtorophenol 241E+02 5.00E+02 100
Crayfish Semi-volatile 2,4,6-Trichlorophenol 241E+02 5.00E+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 S.00E+02 - 100
Crayfish Semi-volatile 2,4-Dinitrotoluene 241E+02 5.00E+02 100
Crayfish Semi-volatile 2,6-Dinitrotoluene 241E+02 5.00E+02 100
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Species Chemical Group  Chemical Mean! Maximum % of ND?
Crayfish Semi-volatile 2-Chloronaphthalene 4,.82E+01 9.50E+01 100
iCrayfish " Semi-volatile 2-Chlorophencl 4.82E+01 9.90E+01 160
Crayfish Semi-volatile 2-Methylnaphthalene 1.03E+01 2.00E+01 13
Crayfish Semi-volatile 2-Methylphenol 4.82E+01 9.90E+01 100
rayfish Semi-volatile 2-Nitroaniline 241E+02 5.00E+02 100
Crayfish Semi-volatile 2-Nitrophenot 2.41E+02 5.00E+02 100
Crayfish Semi-volatile 3,3"-Dichlorobenzidine 241E+02 5.00E+02 100
Crayfish Semi-volatile " 3-Nitroaniline 2.41E+G2 5.00E+02 160
Crayfish Semi-volatile 4,6-Dinitro-2-methylphenol 4.82E+02 9.9%0E+02 100
rayfish Semi-volatile 4-Bromophenyl phenyl ether 4.82E+01 9.90E+01 100
Crayfish Semi-volatile 4-Chloro-3-methylphenol 9.73E+01 2.00E4-02 100
{Crayfish Semi-volatile 4-Chloroaniline LA44E+02 3.00E+02 100
Crayfish Semi-volatile 4-Chlorophenylphenylether 4.82E+01 9.90E+01 100
Crayfish Semi-volatile 4-Methylphencl 4.87E+01 9.90E+01 93
Crayfish Semi-volatile 4-Nitroaniline 2.41E+02 5.00E+02 100
rayfish Semi-volatile 4-Nitrophenol 241E+02 5.00E+02 100
Crayfish Semi-volatile Acenaphthene 4.98E+00 9.90E+00 93
Crayfish Semi-volatile Acenaphthylene 4.82E+00 5.90E+00 100
rayfish Semi-volatile " Anthracene 4.82E+-00 9.90E+00 100
rayfish Semi-volatile Benz[a]anthracene 4.82E+00 9.90E+00 100
rayfish Semi-volatile Benzofa]pyrene 4.82E+00 9.90E-+00 100
rayfish Semi-volatile Benzo[b, k]fluoranthens 4.828+00 9.90E+00 100
Crayfish Semi-volatile Benzo[g,h,i]perylenes 4.82E+00 9.90E+00 100
rayfish Semi-volatile Benzoic acid 4.82E4+01 9.90E+01 00
rayfish Semi-volatile Benzyl Alcohol 5.02E+01 9.90E+01 87
rayfish Semi-volatile Bis(2-chloroethoxy)methane 4.82E+01 9.50E+01 100
rayfish Semi-volatile Bis(2-chlorcethylether 4.82E4+01 9.90E+-01 160
rayfish Semi-volatile Bis(2-chloroisopropylether 4.82E+401 9.90E+01 100
rayfish Semi-volatile Bis(2-ethyihexyi)phthalate 2.6TE+(2 1.10E+03 100
rayfish Semi-volatile . Butyl banzyl phthaiate 1.92E+03 7.40E+03 100
rayfish Semi-volatile Carbazole 4.82E+01 9.90E+01 100
rayfish Semi-volatile Chrysene 4.82E+-00 9.90E +00 100
rayfish Semi-volatile Di-n-butylphthajate 5.85E+02 3. 10E+03 93
rayfish Semi-volatile Di-n-octylphthalate 4.82E+01 9.50E+01 100 H
rayfish Semi-volatile Dibenz[a,hfanthracene 4.82E+00 9.90E+00 100
Crayfish Semi-volatile Dibenzofuran 4.73E+00 9.90E+00 93
rayfish Semi-volatile Diethyl phthalate 4.82E+01 9.90E4-01 100
Crayfish Semi-volatile Dimethyl phthalate 4.82E+01 9.90E+01 100
Crayfish Semi-volatile Fluoranthene 4.88E-+00 1.10E+01 100
rayfish Semi-volatile Fluorens 4.84E4+00 5.90E+00 93
rayfish Semi-volatile Hexachlorobutadiene 4.82E--01 9.90E+01 100
rayfish Semi-volatile Hexachiorocyclopentadiene 2.41E+02 5.00E+02 100
rayfish Semi-volatile Hexachloroethane 4.82E+01 9.90E+01 100
Crayfish Semi-volatile Indeno(t,2,3-cd]pyrene 4.82E+00 9.90E-+00 100
Crayfish Semi-volatile Isophorone 4.82E+01 9.90E+01 100
Crayfish Semi-volatile Naphthalens 1.15E+01 5. 70E+01 53
rayfish Semi-volatile Nitrobenzene 4.82E+01 9.90E+01 100
rayfish Semi-volatile Phenanthrene 5.00E+00 9.90E+00 93 il
rayfish Semi-volatile Phenol 145E+02 6.90E+02 67
rayfish Semi-volatile Pyrene 4,82E+00 9.90E+00 100
rgescale Sucker Butyltin Dibutyitin 2.34E+00 5.20E+00 69 -
rgescale Sucker Butyltin Monobutyltin 1.60E+00 3.40E+00 100
Largescale Sucker Butyltin Tributyltin 1.56E+01 5.43E401 25
gescale Sucker Dioxin/furans 1,2,3,4,6,7,8-HpCDD 1.02E-03 . 2.60E-03 0
gescale Sucker Dioxin/furans 1,2,3,4,6,7,8-HpCDF 9.16E-04 5.50E-03 75
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Species Chemical Group _ Chemical Meant Maximum % of ND? -
Largescale Sucker Dioxin/furans 1,2,3,4,7,8,9-HpCDF 2.88E-04 2.50E-03 100
Largescale Sucker _Dioxinffurans 1,2,3,4,7,8-HxCDD 344E-4 1.70E-03 81
Eargescale Sucker Dioxin/furans 1,2,3,4,7.8-HxCDF - 2.69E-04 1.30E-03 100
Largescale Sucker Dioxin/furans 1,2,3,6,7,8-HxCDD 3.41E-04 1.70E-03 88
Largescale Sucker Dioxin/furans 1,2,3,6,7,8-HxCDF 5.56E-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 Dioxin/furans 1,2,3,7,8,9-HxCDF 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
[Laygescale Sucker Dioxin/furans 2,3,4,6,7,8-HxCDF 9.03E-04 - 5.20E03 19
Largescale Sucker Diexin/furans 2,3,4,7,8-PeCDF 4.13E-04 1.80E-03 8
rgescale Sucker Dioxin/furans 2,3,7,8-TCDD 3.97E-04 '1.80B-03 88
rgescale 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 6.94E-04 2.70E-03 63
Largescale Sucker Metal Antimony 5.81E+00 1.20E+01 100 -
Largescale Sucker Metal Arsenic 2.49E-+00? 3.85E+02 94
gescale Sucker Metal Barium 1.69E+03 3.50E-+03 0
gescale Sucker Metal - Cadmium 3.44E+01 6.60E+4-01 0
Largescale Sucker Metal Chiromium 1.6TE+02 52TE+02 6
rgescale Sucker Metal Copper 8.28E+02 1.23E+03 0
gescale Sucker Metal Lead 1.62E+02 8.40E+02 50
rgescale Sucker Metal Mercury 1.68E+02 - 2.64E+02 0
rgescale Sucker Metal Nickel 2.87E+02 - 2.26E+4-03 63
Largescale Sucker Metal Selenium 3.98E+01 2.07E+02 63
gescale Sucker Meta] Silver 2.44E+00 6.00E+00 88
Largescale Sucker Metal Zinc 1.83E-+04 2.37E+04 0
rgescale Sucker PCBs . Aroclor 1221 2.60E+01 520E+01 100
Largescale Sucker PCBs Aroclor 1232 2.60E+01 5.20E+01 100
rgescale Sucker PCBs Aroclor 1242/1016 - 2.60E+01 5.20E+01 100
Largescale Sucker PCBs Aroclor 1248 2.60E+01 5.20E+01 100
gescale Sucker PCBs Aroclor 1254 2.30E+02 2.70E+03 0
gescale Sucker PCBs Aroclor 1260 3.93E+01 2.50E+02 50
gescale Sucker Pesticide Aldrin -~ 2.36E+00 © 3.80E+01 100
gescale Sucker Pesticide alpha-BHC L2SE+00 2.50E+00 100
Largescale Sucker Pesticide alpha-Chlordane 1.45E+00 6.00E+00 100
gescale Sucker Pesticide beta-BHC - 1.27TE+00 3.00E+00 100
gescale Sucker Pesticide delta-BHC 2.77E+00 1.00E+01 100
gescale Sucker Pesticide Dicofol 1.30E+01 - 2.60E+01 100
Largescale Sucker Pesticide Dieldrin 4.38E+00 6.50E+01 100 .
gescale Sucker Pesticide Endosulfan I 1L.25E+00 2.50E+-00 100
Largescale Sucker ‘Pesticide Endosulfan H 2.50E+00 5.00E+00 100
[Eargescale Sucker Pesticide Endosulfan sulfate 2.50E+-00 5.00E+00 100
[[Largescale Sucker  Pesticide Endrin 2.50E+00 5.00E+00 100
Largescale Sucker _Pesticide Endrin aldehyde 2.56E+00 6.00E+00 100
Largescale Sucker Pesticide Endrin ketone 1.89E+01 2.00E+02 100
Largescale Sucker Pesticide gamma-Chlordane 3.49E-+00 4.40E+01 100
L argescale Sucker Pesticide Heptachtor 1.25E+00 2.50E+00 - 100
I argescale Sucker Pesticide Heptachlor epoxide 2.27E+00 2.20E+01 100
Largescale Sucker Pesticide Hexachlorobenzene 1.23E+0(2 5.00E+02 100
[Largescale Sucker Pesticide Lindane 1.25E+00 2.50E+00 100
Largescale Sucker Pesticide Methoxychlor L25E+01 2.50E+01 100
Largescale Sucker Pesticide Methyl parathion 1.30E+01 © 2.60E+01 100
Largescale Sucker Pesticide o,p"-DDD 1.85E+01 2.60E+02 100
Largescale Sucker Pesticide 0,p’-DDE 1.08E+-01 1.30E+02 100




TABLE B-8. 1993 LOWER COLUMEIA RIVER DATA (ug/kg)(Page 7 of §)

Species Chemical Group  Chemical Mean' Maximum % of ND?
Largescale Sucker Pesticide o,p'-DDT 1.54E+01 2.10E+02 100
Largescale Sucker Pesticide p,p'-DDD 2.48E+01 470E+01 0
argescale Sucker Pesticide p.p'-DDE 9.70E+01 1.80E+02 0
Largescale Sucker Pesticide p.p'-DDT 1.40E+01 5.60E+01 0
Largescale Sucker . Pesticide Pentachlorophenol 3.02E+03 1.20E+04 100
Largescale Sucker Pesticide Toxaphene 1.25E+02 2.50E+02 100
argescafe Sucker Radionuclide Americium 241 7.418-03 2.70E-02 160
I argescale Sucker Radionuclide Cesium 137 1.41E-02 1.20E-01 88
Largescale Sucker Radiomuclide Cobalt 60 1.41E-02 L.50E-01 100
Largescals Sucker Radionuclide Europium 152 1.00E-01 2.00E-01 100
Largescale Sucker Radionuclide Europium 154 1.02E-01 2.5CE-01 100
Largescale Sucker Radionuclide Europium 155 3.91E-02 5.00E-01 100
Fargescale Sucker Radionuclide Plutonium 238 4.53E-03 1.10E-02 94
T argescale Sucker Radionuclide Plutonium 239/240 1.34E-03 6.00E-03 19
Largescale Sucker Semi-volatile 1,2,4-Trichlorobenzene 1.23E+02 500E+02 100
argescale Sucker Semi-volatile 1,2-Dichlorobenzene 1.23E+02 5.00E+02 100
L argescale Sucker Semi-volatile 1,3-Dichlorobenzene 1.23E+02 5.00E+02 100
[[.argescale Sucker Semi-volatile 1,4-Dichlorobenzene 1.23E+02 5.00E+02 100
Largescale Sucker Semi-volatile 2,4,5-Trichlorophenol 6.15E+02 2.30E+03 100
argescale Sucker Semi-volatile 2.,4,6-Trichlorophenel 6.15E+02 2.50E+03 100
Largescale Sucker Semi-volatile 2,4-Dichlorophenol 3.70BE+02 1.50E-+03 100
argescale Sucker Semi-volatile 2,4-Dimethylphenol 1.23E+02 5.00E+02 100
argescale Sucker Semi-volatile 2.4-Dinitrophenot 1.23E+03 5.00E+03 100
i argescale Sucker Semi-volatile 2,4-Dinitrotoluens 6.15E+-02 2.50E+03 100
argescale Sucker Semi-volatile 2,6-Dinitrotoluene 6.15E+02 2.50E+03 100
argescale Sucker Semi-volatile 2-Chloronaphthalene 1.23E+02 5.00E+02 100
[Largescale Sucker Semi-volatile 2-Chlorophenol 1.23E+02 5.00E+02 100
[Largescale Sucker Semi-volatile 2-Methylnaphthalene 7.89E+00 2.30E+0Q1 69
argescale Sucker Semi-volatile 2-Methyiphenoi 1.23E+02 5.00B-+02 100
argescale Sucker Semi-volatile 2-Nitroaniline 6.15E+02 2.50E+03 100
Largescale Sucker Semi-volatile 2-Nitrophenol 6.15E+02 2.50E+03 100
Largescale Sucker Semi-volatile 3,3"-Dichlorobenzidine 6.1SE+02 2.508E+03 100
Largescale Sucker Semi-volatile 3-Nitroaniline 6.15E-+02 2.50E+03 100
Largescale Sucker Semi-volatile - 4,6-Dinitro-2-mathylphenot 1L.23E+03 5.00E+03 100
argescale Sucker Semi-volatile 4-Bromopheny] pheny] ether 1.23E+02 5.00E+02 100
argescale Sucker Semi-volatile 4-Chloro-3-methylphenot 247E+02 1.00E 403 100
Largescale Sucker Semi-volatile 4-Chloroaniline 354E+02 1.50E+03 100
I argescale Sucker Semi-volatile 4-Chlorophenylphenylether 1.23E+02 5.00E+-02 100
L argescale 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
I argescale Sucker Semi-volatile Acenaphthene 4.82E+00 1LOOE-+01 100
argescale Sucker Semi-volatile Acenaphthylene 4.82E4-00 1.0CE+01 100
ILargescale Sucker Semi-volatile Anthracene 4,82E+00 1.00E+01 100
[Largescale Sucker Semi-volatile Benz[a]anthracene 4.82E+00 1.00E+0% 160
Largescale Sucker Semi-volatile Benzofalpyrene 4.82E+00 1.00E+01 100
argescale Sucker Semi-volatile Benzo[b, k]fluoranthene 4.82E4-00 1.00E+01 100
argescate Sucker Semi-volatile Benzo[p,h,ilperylens 4.82E+00 1.00E+01 100
argescale Sucker Semi-volatile Benzoic acid 1.23E+03 5.00E+03 100
{Largescate Sucker Semi-volatile Benzyl Alcohol 1.23E+02 5.00E+02 100
ILargescale Sucker Semi-volatile Bis(2-chloroethoxy)methane 1.23E+02 5.00E+02 100
[l argescale Sucker Semi-volatilé Bis(2-chlorosthyl)ether 1.23E+02 5.00E+02 100
argescale Sucker Semi-volatile Bis(2-chloroisopropyl)ether 1.23E+02 5.00E+02 100
Largescale Sucker Semi-volatile Bis(2-ethylhexyl)phthalate 1.89E+02 7.60E+{2 83
: rg_eégale Sucker Semi-volatile Buty! benzyl phttalate 1.23E+02 3.00E+02 100
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Species . -Chemical Group  Chemical Mean! Maximum % of ND?
gescale Sucker Sémi-volatile Carbazole : 1.23E+02 5.00E+02 100
gescale Sucker Semi-volatile Chrysene 4.82E+00 1.00E+01 100

Largescale Sucker Semi-volatife Di-n-butylphthalate 1.47E+02 5.00E+02 94

rgescale Sucker Semi-volatile Di-n-octylphthalate 1.23E+02 5.00E+02 100
rgescale Sucker Semi-volatile Dibenz[a,h]anthracene 4.82E+00 1.00E+01 100
Largescale Sucker © Semi-volatile Dibenzofuran 4.82E+00 1.00E+01 100
Largescale Sucker Semi-volatile Diethyl phthalate 1.23E+02 5.00E+02 100
rgescale Sucker Semi-volatile Dimethyt phthalate 1.23E+02 5.00E+02 100
rgescale Sucker Semi-volatile Fluoranthene 4.82E+00 1LOOE+01 100
rgescale Sucker Semi-volatile Fluorene 4.82E+00 1.00E+01 100

Largescale Sucker Semi-volatile Hexachlorobutadiene 1.23E+02 5.00E+02 100

Largescale Sucker Semi-vblatile Hexachlorocyclopentadiene - 6.15E+02 2.50E+03 100

Largescale Sucker Semi-volatile Hexachloroethane 1.23E+02 5.00E+02 100
gescale Sucker Semi-volatile Indeno[1,2,3-cd]pyrene 4.82E+00 1.00E+01 100

Largescale Sucker Semi-volatile Isophorone 1.23E+02 5.00E+02 100 -

Largescale Sucker Semi-volatile. Naphthalene 6.33E4-00 1.30E+01 69

Largescale Sucker Semi-volatile Nitrobenzene 1.23E+02 3.00E+02 100

Largescale Sucker Semi-volatile Phenanthrene 4.82E+00 L.0OE+01 100

Largescale Sucker Semi-volatile Phenol . 1.23E+402 5.00E+02 100

1.00E+01 100

rgescale Sucker " Semi-volatile Pyrene 4,82E+00

! 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.
* 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)
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D {pg/kg)(Page 1 ot 8)
(CommonName Chemical Group ~ Chemicat Mean! Maximum % of ND*
ICargescale Sucker  Butyltn Dibuiytn T AER00 . 2.60B100 @
Largescale Sucker Butyltin Moncbutyltin 1.60E+00 1L0E+00 100
Largescale Sucker Butyltin Tributyltin 1.36E+01 543E+01 25
iargescale Sucker Dioxin/Furan 1,2,3,4,6,7,8-HpCDD 1.61E-+00 4.36E+00 0
L argescale Sucker Dioxin/Furan 1,2,3,4,6,7,8-HpCDF 8.23E-01 5.50E+00 43
Eargescale Sucker Dioxin/Furan 1,2,3,4,7,8,9-HpCDF 2.29E-01 1.25E+00 57
[Largescale 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 6.50E-01 57
Largescale Sucker Dioxin/Furan 1,2,3,6,7,8-HxCDD 4,.99E-01 1.42E+00 50
Largescale Sucker Dioxjn/Furan 1,2,3,6,7,8-HxCDF 4.08E-01 5,20E+00 54
ILargescale Sucker Dioxin/Furan 1,2,3,7,8,9-HxCDD 3.18E-01 9.20E-01 57
Largescale Sucker Dioxin/Furan 1,2,3,7,8,9-HxCDF 1.22E+00 4.50E+00 4
gescale Sucker Dioxin/Furan 1,2,3,7,8-PeCDD 4.70E-01 1.10E+00 54
Largescale Sucker Dioxin/Furan 1,2,3,7,8-PeCDF 1.37E+00 9.90E+00 14
Iargescale Sucker Dioxin/Furan 2,3.4,6,7,8-HxCDF 1.14E+00 5.20E+00 il
argescale Sucker Dioxin/Furan 2,3,4,7,8-PeCDF 4,84E-01 1.80E+00 50
ILargescale Sucker Dioxin/Furan 2,3,7,8-TCDD 6.51E-01 1L56E+00 50‘.
Largescale Sucker Dioxin/Furan 2,3,7,8-TCDF 5.22E+00 1.I4E+01 4
Largescale Sucker Dioxin/Furan OCDD T.44E+00 3.69E+01 -0
[Largescale Sucker Dioxin/Furan OCDF 1.18E+00 1.06E+-01 36
iargescale Sucker Metal Antimony 1LI2E+02 1.69E+-03 100
Largescale Sucker Metal Arsenic 8.09E+00° 3.85E+02 97
gescale Sucker Metal Barinm 2.24B+03 5.40E+03 0
argescale Sucker  Metal Cadmium 3.74E+01 6.60E+01 0
Largescale Sucker Metal Chromivm 1.67E+02 5.2784+02 6
Largescale Sucker Metal Copper 9.12E+02 1.23E+03 0
argescale Sucker Metat Lead 1.71E+02 8.60E+-02 35
argescale Sucker Metal Mercury 1.22E+02 2.64E+4-02 0
[Largescale Sucker Metal Nickel 4.21E4-02 2.26E+03 71
Largescale Sucker Metal Selenium 1.32E+02 2.60E+02 32
Largescale Sucker Metal Silver 5RE+0 1.20E402 94
argescale Sucker Metal Zinc 2,44E+04 9.80E+04 0
argescale Sucker Pesticide/PCB Aldrin 2.16E+00 1.90E-+01 53|
Larpescale Sucker Pesticide/PCB alpha-BHC 1.85E+00 5.00E+00 94
argescale Sucker Pesticide/PCB alpha-Chlordane 1.45E+00 3.00E-+00 100
argescale Sucker Pesticide/PCB Aroclor 1016 2.50E+-01 2.50E+01 100
argescale Sucker Peasticide/PCB Aroclor 1221 2.55E+01 2.60E+01 100
pescale Sucker Pesticide/PCB Aroclor 1232 2.55E+01 2.60E+01 100
argescale Sucker Pesticide/PCB Aroclor 1242 2.50E+01 2.50E+01 100
Largescale Sucker Pesticide/PCB Aroclor 1242/1016 2.60E-+01 2.60E4-01 100
argescale Sucker Pesticide/PCB Aroclor 1248 2.55E+01 2.60E+01 100
gescale Sucker Pesticide/PCB Aroclor 1254 1.76E4-02 2.70E4+03 3
argescale Sucker Pesticide/PCB Aroclor 1260 3.48E+01 1.30E4+02 T4
argescale Sucker Pesticide/PCB beta-BHC LG2E+00 4.10E+00 97
[.argescale Sucker Pesticide/PCB Chiordane 1.50E+00 1.50E+00 100
argescale Sucker Pesticide/PCB Dacthal 1.50E+00 1.50E+00 100
Largescale Sucker Pesticide/PCB delta-BHC 2.11E-+00 5.00E+00 100
Largescale Sucker Pesticide/PCB Dicofol 1.41E+01 1.50E+01 100
gescale Sucker Pesticide/PCE Dieldrin ) 3.02E+00 3.25E+01 97
gescale Sucker Pesticide/PCB Endosulfan 1 1.43E+00 3.30E+00 97
E argescale Sucker Pasticide/FCB Endosulfan 11 1.98E+00 2.50E+00 100
[Largescale Sucker Pesticide/PCB Endosuifan sulfate 2.JAE+00 3.50E+00 97
Largescale Sucker Pesticide/PCB Endrin 2.69E+00 1.20E+01 o4
T argescale Sucker Pesticide/PCB Endrin aldehyde 2.14E-+00 4.20E+30 o7
L argescale Sucker Pesticide/PCB Endrin ketone 1.8SE+01 - 1.OOE+(2 100
Largescale Sucker Pesticide/PCB gama-Chlordane 3.49E-+00 2.20E+01 100
Largescale Sucker Pesticide/PCB Heptachlor 1.38E+00 1.50E-+00 100
Largescale Sucker Pesticide/PCB Heptachlor epoxide 1.86E+00 1.10E+01 100
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argescale Sucker
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argescale Sucker
argescale Sucker

Largescale Sucker
Largescale Sucker
Largescale Sucker
Largescale Sucker
argescale Sucker

|ILargescale Sucker

gescale Sucker
Largescale Sucker

Pesticide/PCB Hexachlorcbenzene

CommonName
Largescale Sucker
Largescale Sucker Pesticide/PCB
Largescale Sucker Pesticide/PCB
Largescale Sucker ‘Pesticide/PCB
Largescale Sucker Pesticide/PCB
Largescale Sucker Pesticide/PCB
Largescale Sucker Pesticide/PCB
Largescale Sucker Pesticide/PCB
Largescale Sucker Pesticide/PCB
Largescale Sucker Pesticide/PCB
Largescale Sucker Pesticide/PCB
argescale Sucker Pesticide/PCB
Largescale Sucker Pesticide/PCB
Largescale Sucker Pesticide/PCB
Largescale Sucker Pesticide/PCB
Largescale Sucker Pesticide/PCB
Largescale Sucker Radionuctide
Largescale Sucker Radionuclide
argescale Sucker Radionuclide
Largescale Sucker Radionuclide
Largescale Sucker Radionuclide
|ILargescale Sucker Radionuclide
Largescale Sucker Radionuclide
Largescale Sucker Radionuclide

Semi-volatile
Semi-volatile
Semi-volatile

. Semi-volatile

Semi-volatile
Semi-volatile
Semi-volatile
Semi-volatile
Semi-volatile
Semi-volatile

" Semi-volatile

Semi-volatile
Semi-volatile
Semi-volatile
Semi-volatile

. Semi-volatile

Semi-volatile
Semi-volatiie
Semi-volatile
Semi-volatile
Semi-volatile
Semi-volatile
Semi-volatile
Semi-volatile
Semi-volatile
Semi-volatile
Semi-volatile
Semi-volatile
Semi-volatile
Semi-volatile
Semi-volatile
Semi-volatile
Semi-volatile

_Semi-volatile

Hexachlorobutadiene
Isophorone.

Lindane

Malathion
Methoxychlor

Methyl parathion
Mirex

o,p'-DDD

o,p'-DDE

o,p'-DDT

p,p'-DDD

p,p"-DDE

p.p'-DDT

Parathion

Toxaphene
Americinm 241
Cesium 137

Cobalt 60

Europium 152
Europium 154
Europium 155
Plutonium 238
Plutonium 235/240
1,2,4-Trichlorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene
1,4-Dichlorobenzene
2,4,5-Trichlorophenol
2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethylphenol
2,4-Dinitrophenol

2 4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylnaphthalene
2-Methylphenol
2-Nitroaniline
2-Nitrophenol
3,3'-Dichlorobenzidine
3-Nitreaniline
4,6-Dinitro-2-methylphenol

-4-Bromophenyl phenyl ether

4-Chloro-3-methylphenol
4 Chloroaniline
4-Chiorophenylphenylether

_ 4-Methylphenol

4-Nitroaniline
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene
Benz{a]anthracene
Benzo[a]pyrene
Benzo[b,klfluoranthene
Benzo[b]fluoranthene

Mean! Maximum -% of ND*
TIHET0E  2.30E+02 100
8.43E+401 2.50E+02 100
8.53E+01 " 2,50E+02 100
1.74E+00 7.70E+00 91 -
1.50E+00 1.50B+00 100
1.53E+01 6.50E+01 97
7.85E+00 1.30E+01 100
1.50E+00 1.50E+00 100
1.39E+01 L30E+02 82
1.08E-+01 6.50E+01 73
8.63E+00 1.0SE+02 100
2.05E+(1 4.70E401 6
5.93E+01 1.80E+02 52
1.2E+01 5.60E+01 12
2.74E+00 1.50E+01 88
9.92E+01 1.25E+02 100
7.41E-03 1.35E-02 100
1.41E-02 6.00E-02 88
L41E02 7.50E-02 100
1.00E-01 1.00E-01 100 -
1.02E-01 '1.25E-01 100
3.91E42 2.50B-01 100
4.53E03. 1.10E-02 94
1.34E-03 3.00E-03 19
1.11B+02 2.50E+02 100
8.43E401 2.50E+02 100 -
8.43E+01 2.50E+02 100
8.43E+01 2.50E4-02 100
6.15E+(2 1.25E+-03 100
3.43E+02 1.25E-+03 100
2276402 7.50E+02 100
8.43E-+01 2.50E+02 100
8.43B+02 2.50E4-03 100
3.16E+02 1.25E+-03 100
3.16E+02 1.25E+03 100
8.43E401 2.50E4-02 100
8.43E+01 2.50E+02 100
3.28E+01 1.40E+02 82
L.11E+02 2.50E+(2 100
6.15E+02 ‘1.25B+03 100
3.43E+02 1.25E+03 100
5.54E+02 -1.25E+03 100
6.15E-+02 L.25E+03 100
1.23E+03 2.50E-+03 100
1.1IE+02 2.50E+02 100
1.69E+02 « 5.00E+02 100
3.54E+02 7.50E402 100
8.43E+01 2.50B-+02 100
LU1E+02 2.50E+02 100
6.15E-+02 L.25E+03 100
5.54E+02 1.25E+03 100
2.87E+01 5.00E+01 100
2.87E-+01 5,00E+01 100
2.87E-+01 5.00E+01 100
2.87E+01 5.00E+01 100
5.528+01 1L.O0OE+02 100
4.82E+00 5.00E-+00 100
LOOE+02 1.00E+02 100
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TABLE B9, CALCULATED CONCENTRATIONS FOR 1991 AND 1903 SPECIES COMBINED (ng/kg)(Page 3 Of &)

CommonName Chemical Group  Chemical Mean! Maximum % of ND*

‘gescale Sucker emi-volatile Benzo{g,h,ﬁperylene 3.92E+01 1.00E+02 100
argescale Sucker Semi-volatile Benzolk]fluoranthene 1.00E+02 1.00E+02 100
Largescale Sucker Semi-volatile Benzoic acid 1.23E+03 2.50E+03 100
argescale Sucker Semi-volatile Benzy! Alcohol 1.23E+02 2.50E+02 100
il arpescale Sucker Semi-volatile Bis(2-chloroethoxy)methane 8.43E+01 2.50E+(2 100
[Largescale Sucker Semi-volatile Bis(2-chloroethyl)ether 8.43E+01 2.50E+02 100
[Largescale Sucker Semi-volatile Bis(2-chloroisopropybether 243B+01 2.50E+02 100
ILargescale Sucker Semi-volatile Bis(2-ethylhexylphthalate 2.75E+02 1.10E+03 r!
[Largescale Sucker Semi-volatile Butyl benzyl phthatate 8.43E+01 2.50E+02 160
Largescale Sucker Semi-volatile Carbazole 1.23E+02  ~ 2.50E+02 100
Largescale Sucker Semi-volatile Chrysene 2.87E+-01 3.00E+01 100
Largescale Sucker Semi-volatile Di-n-butyiphthalate ' 9.55E+4-01 4,30E+02 97
Largescale Sucker Semi-volatile Di-n-octylphthalate 1.11E4-02 2.50E+02 100
Largescale Sucker Semi-volatile Dibenzfa,h}anthracene 5.52E+01 1.00E+02 100
Largescale Sucker Semi-volatile Dibenzofuran . 4.82E--00 5.00E+0C0 100
Largescale Sucker Semi-volatile Diethyl phthalate 1.11IE+02 2.50E+02 100
Largescale Sucker " Semi-volatile Dimethyl phihalate " 8.43E+01 2.50E+02 100
[Largescale Sucker Semi-volatite Fluoranthene 2.87E4-01 5.00E+01 100
Largescale Sucker Semi-volatile Fluorene 2.837E+(1 5.00E+01 100,
Largescale Sucker Semi-volatile Hexachlofocyctopentadiene 4.22E+02 1.25E+03 100
Largescale Sucker Semi-volatile Hexachloroethane L1IE+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-propylamine 5.00E+01 5.00E+01 100

gescale Sucker Semi-volatile N-Nitrosodiphenylamine 5.00E+01 5.00E+-01 100
gescale Sucker Semi-volatile Naphthalene 2.95E4-01 5.00E4-01 85
Largescale Sucker = Semi-volatile Nitrcbenzene 8.43E+01 2.50E+02 100
Largescale Sucker Semi-volatile Pentachlorophenol 1.68E+03 6.00E+03 100
argescale Sucker Semi-volatile Phenanthrene 2.87E401 5.00E+01 100
Largescale Sucker Semi-volatile Phenol 8.43E+01 2.50E+02 100
gescale Sucker Semi-volatile Pyrene 2.87E+01 5.00E+01 100
rayfish Butyltin Dibutyltin 2.60E+00 2.60E-+00 100
Crayfish Butyltin Monobutyltin . 1.70E+00 1.70E+00 100
rayfish Butyltin Tributyltin 3.31E+00 4.80E+00 100
rayfish Dioxin/Furan 1,2,3,4,6,7,8-HpCDD 2.45E-01 5.21E+00 59
Crayfish Dioxin/Furan 1,2,3,4,6,7,8-HpCDF 5.89E-01 5.20E+00 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 9.50E-01 89
Crayfish Dioxin/Furan 1,2,3,4,7,8-HxCDF 2.35E-01 - 1.30E+00 &
Crayfish Dioxin/Furan 1,2,3,6,7,8-HxCDD 3.02E01 1.05E+00 81
Crayfish Dioxin/Furdn 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+00 89
Crayfish Dioxin/Furan 1,2,3,7,8,9-HxCDF 3.08E-01 9,50E-01 93
Crayfish Dioxin/Furan 1,2,3,7,8-PeCDD 3.12E01 1.15SE+400 96
Crayfish Dioxin/Furan 1,2,3,7,8-PeCDF 2.60E-01 1.05E+00 10
Crayfish ~ Dioxin/Furan 2,3.4,6,7,8-HxCDF 5.92E-01 7.26E+00 59
Crayfish Dioxin/Furan 2,3,4,7,8-PeCDF 441801 3.05E+00 36
Crayfish Dioxin/Furan 2,3,7,8-TCDD 3.54E-01 1.COE+00 44
rayfish Dioxin/Furan 2,3,7,8-TCDF 3.49E+00 1.24E+01 0
Crayfish Dioxin/Furan OCpD 6.61E+00 7.91E+01 48
Crayfish Dioxin/Furan OCDF 4.248-01 1.24E+00 78
Crayfish Metal Antimony 5.98E+02 2.03E+03 32
Crayfish Metal Arsenic L13g+01’ 2.70B+02 97
Crayfish Metal Barjom 1.44E+04 4.72E+04 0
rayfish Metal Cadmium 5.50E+01 1.20E+02 3°
Crayfish Metal Chromium 7.28E+01 9.50E+01 0
Crayfish Metal Copper 2.63E+04 4.64E+04 0
Crayfish Metal Lead 8.18B-+01 4 44E+02 15
Crayfish Metal Mercury = 3.81E+01 8.10E+01 15
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TABLE B-9. CALCULATED CONCENTRATIONS FOR 1991 AND 1993( SPECIES COMEINED (ug/kg)(Page 4 of 8)

[CommonName Chemical Group  Chemical Mean? Maximum % of ND*
Metal Nickel 4.TBE+02 T33E+03 33
Metal Selenium L15E+(02 2. J0E+(2 N
Metal " Silver 4.16E+02 1.54E4-03 12
Metal Zine 3.15E+04 8.33B+04 0
Pesticide/PCB Aldrin 1.39E+00 1.50E+00 100
Pesticide/PCB alpha-BHC 1.39E+00 1.50E+00 100
Pesticide/PCB alpha-Chlordane 1.25E+00 1.25E+00 100
-Pesticide/PCB Aroclor 1016 . 2.50E+01 2.50E+01 100
Pesticide/PCB Aroclor 1221 3.64E+01 5.00E+01 100
Pesticide/PCB Aroclor 1232 2.50E+01 2.50E+01 100
Pesticide/PCB Aroclor 1242 2.50E+01 2.50E+01 100
Pesticide/PCB Aroclor 1242/1016 2.50E+01 2.50E+01 100
Pesticide/PCB . Aroclor 1248 2.50E+01 2.50E+01 100
Pesticide/PCB Aroclor 1254 2.50E+01 2.50E+01 100
Pesticide/PCB .  Arcclor 1260 2.52E+01 3.00E+01 97
Pesticide/PCB beta-BHC 1.59E+00 5.60E-+00 94
Pesticide/PCB Chiordane 1.50E+00 1.50E+00 100
Pesticide/PCB Dacthal 1.50E+00 1.50E+00 100
Pesticide/PCB delta-BHC 1.39E-+00 1.50E+400 100
Pesticide/PCB Dicofol 2.23E+01 3.10E4-01 100
Pesticide/PCB Dieldrin 2.11E4-00 6.60E-+00 97
Pesticide/PCB Endosulfan I 1.39E4-00 1.50E+00 100
- Pesticide/PCB Endosulfan If 2.15E+00 7.60E+00 97
Pesticide/PCB Endosulfan sulfate 2.00E+00 3.00E-+00 97
Crayfish Pesticide/PCB Endrin - 1.97E+00 2.50E+00 100
Crayfish Pesticide/PCB Endrin aldehyde 1.95E+ 0 2.50E+00 100
Crayfish Pesticide/PCB Endrin ketone 2.50E4+-00 2.50E-+00 100
Crayfish Pesticide/PCB 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 1LOOE+(2 100
Crayfish Pesticide/PCB Hexachlorobutadiene 4.92E+0]1 5.00E+01 100
Crayfish Pesticide/PCB Isophorone 9.28E+01 4.30E+02 79
Crayfish Pesticide/PCB Lindane L3SE+00 1.50E+00 100
Crayfish Pesticide/PCB Malathion 1.50E+00 1.50E+00 100
Crayfish Pesticide/PCB Methoxychlor 1.51E+01 3.40E+01 94
Crayfish Pesticide/PCB Methyl parathion 1.69E+01 3.80E+01 91
Crayfish Pesticide/PCB Mirex 1.50E+00 1.50E+00 100
Crayfish Pesticide/PCB o,p'-DDD 1.95E+00 - 2.50E-+00 100
Crayfish Pesticide/PCB 0,p'-DDE 1.95E+00 © 2.50E+00 100
Crayfish Pesticide/PCB ~ 0,p"-DDT 2.00E+00 3.00E+00 97
Crayfish Pesticide/PCB p,p'-DDD 2.62E+00 9.90E+00 94
Crayfish Pesticide/PCB p,p-DDE 7.42E+00 1.70E+01 9
Crayfish Pesticide/PCB p.p'-DDT 2.02E+00 3.00E+00 97
Crayfish Pesticide/PCB Parathion 1.50E4-00 1.50E+00 100
Crayfish Pesticide/PCB Toxaphene 9.77E4-01 1.258+02 100
Crayfish Radionuclide Americinom 241 5.67E-03 1.30E-02 100
Crayfish Radionuclide Cesium 137 6.00E-02 6.00E-02 100
Crayfish Radionuclide Cobalt 60 7.50E-02 7.50E-02 100
Crayfish Radionuclide Europium 152 2.00E-01 2.00E-01 100
Crayfish Radionuclide Europium 154 1.25E-01 1.25E-01 100
Crayfish Radionuclide Europium 153 2.50E-01 2,50E-01 100
rayfish Radionuclide Plutoninm 238 4 47E03 9.00E-03 100
rayfish Radionuclide Plutonium 239/240 2.17E-03 5.50E-03 100
Crayfish Semi-volatile 1,2,4-Trichlorobenzene 7.65E+01 ’ 1.'00E+UZ 100
Crayfish Semi-volatile 1,2-Dichlorobenzene 4.92E+01 5.00E+01 100
rayfish Semi-volatile 1,3-Dichlorobenzene 4,92E+01 5.00E+01 100
Crayfish Semi-volatile 1,4-Dichlorobenzene’ 4.92E+01 5.00E+01 100




BINED (ug/kg){Page 5of §)

CommonName Chemical Group ~ Chemical Mean? Maximum % of ND*
Crayfish Semi-volatile %.4,3-Ttichloropherol 24IE+02  2.50E+0Z 100
Crayfish Semi-volatile 2,4,6-Trichlorophenol 1.64E-+02 2.50E+02 100
Crayfish Semi-volatile 2 ,4-Dichlorophenol 1.20E4+-02 1.50E+02 100
Crayfish Semi-volatile 2,4-Dimethylphenol 4.92E4-01 5.00E+01 100
Crayfish Semi-volatile 2,4-Dinitrophenol 3.82E+02 5.00E+02 100
Crayfish Semi-volatile 2,4-Dinitratoliene 1.37TE+02 2.50E+02 100
Crayfish Semi-volatile 2,6-Dinitrotoluene 1.376+4-02 2.50E+02 100
Semi-volatile 2-Chloronaphthalene 4.92E+01 5.00E+01- 100
Semi-volatile 2-Chlorophenol 4.92E+01 5.00E+01 100
Semi-volatile 2-Methylnaphthalene 3.19E+01 5.00E+01 61 -
Semi-volatile 2-Methylphenol 7.65E+01 1.00E+02 100
Semi-volatile 2-Nitroaniline 2 41E+(2 2.50E+02 160
Semi-volatile 2-Nitrophenol 1.64E+02 2.50E+02 100
Semi-volatile 3,3'-Dichlorobenzidine 3.82E+02 5.00E+02 100
Semi-volatile 3-Nitroaniline 2 41E+02 2.50E+02 100
Semi-volatile 4,6-Dinitro-2-methylphenol 4.82E+02 4 95E+02 100
Semi-volatile 4-Bromopheny! phenyl ether T.65E+01 1.00E+02 100
Semi-volatile 4-Chloro-3-methylphenol 9.88E+-01 1.00E+(2 100
Semi-volatile 4-Chloroaniline i.44E+02 1.50E+02 100
Semi-volatile 4-Chlorcphenylphenylether 4,92E-+01 5.00E+01 160
Semi-volatile 4-Methylphenol 7.67TE+61 1.00E+02 o7
Semi-volatile 4-Nitroaniline 2.41E+02 2.50E4+02 100
Semi-volatile 4-Nitrophenol 3.82E+02 5.00E+02 100
Semi-volatile Acenaphthene 2.9584+01 5.00E+01 97
Semi-volatile Acenaphthylene 2.05E+01 5.00E+01 100
Semi-volatile Anthracene 2.95E+01 5.00E+01 100
Semi-volatile Benz[a)anthracene 2.95E+01 5.00E+01 100
Semi-volatile Benzo[a]pyrene ' 5.67E+01 1.00E+02 100
Semi-volatile Benzo]b, k] fluoranthene 4.82E400 4,95E+00 100
Semi-volatile Benzo[b]fluoranthens 1.00E+-02 1.00E+02 100
Semi-volatile Benzo[g.h,i]perylene 3.67E+01 1.00E+02 100
Semi-volatite Benzo[kifluoranthene 1.0OE+02 1.00EA+-02 100
Semi-volatile Benzoic acid 4.82E+01 4,95E+01 100
Semi-volatile Benzyl Alcohol 5.02E+01 6.80E-+01 87
Semi-volatile Bis(2-chloroethoxy)methane 4,92E+01 5.00E+01 100
Semi-volatile Bis(2chloroethybether 4.92E+01 5.00E+01 100
Semi-volatile Bis(2-chtoroisopropyl)ether 4.92E4-01 5.00E+01 100
Semi-volatile Bis(2-cthylhexyl)phthalate 317E+(02 . 3.10E+03 61
Semi-volatile Butyl benzyl phthalate 9.00E+02 3.70E+03 100
Semi-volatile Carbazole 4.82E+01 4.95E+01 100
Semi-volatile Chrysene 2.95E+01 5.00E-+01 100
Semi-volatile Di-n-butyiphthalate 2.95E+02 1.55E+03 94
Semi-volatile Di-n-octylphthalate 7.65E+01 1.00E+02 106
Semi-volatile Dibenz(a,h]anthracene 5.67TE+01 1.00E+02 100
Semi-volatile Dibenzofuran 4.T3E+00 4. 95E+00 93
Semi-volatile Diethyl phthalate 7.65E+01 1.00E-+02 100
Semi-volatile Dimethyl phthalate 4. 92E+01 5.00E+01 100
Semi-volatile Fluoranthens 2.95E+01 5.008+01 100
Semi-volatile Fluorene 2.95E+01 5.00E+01 a7
Semi-volatile Hexachlorocyclopentadiene 2.46E+02 2.50E+02 100
Senii-volatile Hexachloroethane 7.65E+01 1.00E+02 100
Semi-volatile Indeno[1,2,3-cdjpyrene 3.67TE+01 1.00E+02 100
Semi-volatile N-Nitroso-di-n-propylamine 5.00E+01 5.00E+01 100
Semi-volatile N-Nitrosodiphenylamine 5.00E+01 5.00E+01 100
Semi-volatile Naphthalene 3.25E+01 5.70E+4-01 79
Crayfish Semi-volatile Nitrobenzene 4.92E+01 5.00E+01 100
Crayfish Semi-volatile Pentachlorophenol 3.82E+02 5.00E-+02 100
|Crayﬁsh Semi-volatile Phenanthrene 2.55E+4-01 5.00E+01 97
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TABLE B9. CALCULATED Eﬁﬁﬁﬁﬁ, TRATIONS FOR 1951 AND 1593 SPECIES COMBINED (ug/kg)(Page 6 of 8) ‘

CommonNarne Chentical Group  Chemical Mean! Maximum % of ND*

rayfish Semi-volatile Phenol . S.E+01 . G.O0B+0Z 23
Crayfish Semi-volatile Pyrene 2.95E+01 5.00E+01 100
Common Carp - Butyltin Dibutyitin 1.95E+00 2.60E+00 30
Common Carp Butyltin Monobutyltin 1.70E+00 1L.70E+00 100
Common Carp Butyltin Tributyltin 1.47E+01 2.88E+01 30

Common Carp Dioxin/Furan 1,2,3,4,6,7,8-HpCDD 4.82E--00 9.81E-+0C 0
Common Carp Dioxin/Furan 1,2,3,4,6,7,8-HpCDF ~ 4.51E-01 1.31E+00 29
Common Carp Dioxin/Furan  1,2,3,4,7,8,9-HpCDF 1.39E-01 2.30E-01 86
Common Carp Dioxin/Furan 1,2,3,4,7,8 HxCDD 7.16E-01 . 1.45E4-00 14
Common Carp Dioxin/Furan 1,2,3.4,7,8-HxCDF 3.16E-01 6.60E-01 29
Common Carp Dioxin/Furan 1,2,3,6,7,8-HxCDD 2.0ZE+00 4.82E+00 14
Common Carp Dioxin/Furan 1,2,3,6,7,8-HxCDF 2.67E-01 5.70E-01 28
Common Carp Dioxin/Furan 1,2,3,7,8,9-HxCDD 3.19E-1 8.50E-01 43
Common Carp Dioxin/Furan 1,2,3,7.8,9-HxCDF 7.62E-01 2.50E+00 57
Common Carp Dioxin/Furan 1,2,3,7,8-PeCDD | 1.16E+00 1.89E+00 29

Cormmon 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 L70E+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 1.23B400 2.10E+00 20
Common Carp Dioxin/Furan 2,3,7,8-TCDF 6.58E+00 1.22E+01 0

Common Carp Diexin/Furan OCDD 1.21E+01 3.06E+01 0
Common Carp Dioxin/Furan OCDF 7.08E-01 2.45E+00 57
Metal Antimony 1.58E+02 2.40E+02 100
Metal Arsenic 2.13E+02 . 3.20E+02 100

Metal -Barium 2.09E+03 3.40E+03 0

Metal Cadmium 1.19E+02 3.50E-+02 0

Metal Chromivm 4.50E+01 7.80E+01 50

Meta} Copper 1.40E+03 1.82E+03 1]

Metal Lead i.46E-+02 2.30E+02 0

Metal Mercury 1.90E+02 1.00E+03 10

Metal Nickel 2.34E+03 1.73E+04 60

Metal Selenium 2.20E+02 3.20E+02 90

Metal Silver 9.49E+01 1.45E+02 80

Metal Zinc 9.43E+04 1.34E+035 0

Pesticide/PCB Aldrin 2.28E+00 9.60E+00 o1
Pesticide/PCB alpha-BHC 1.45E+00 1.50E+00 100
Pesticide/PCB alpha-Chlordane 1.25E+00 1.25E+00 100
Pesticide/PCB Aroclor 1016 2.50E+01 2.50E+01 100
Pesticide/PCB Aroclor 1221 2.52E+01 2.60E+01 100
Pesticide/PCB Aroclor 1232 2.52E+01 2.60E+01 100
Pesticide/PCB Aroclor 1242 ) 2.50E+01 2.50E+01 100
. Pesticide/PCB Aroclor 1242/1016 2.60E--0t 2.60E+01 100
Pesticide/PCB Aroclor 1248 2.52B+01 2,60E-+01 100

Pesticide/PCB Arcclor 1254 9.92E+01 2.70E+02 16

Pesticide/PCB  Aroclor 1260 © 4.56E+01 1.10E+02 55
Pesticide/PCB - beta-BHC 1.45E4-00 1.50E+00 100
Common Carp Pesticide/PCB Chlordane 1.50E+-00 1.50E+00 100
Common Carp Pesticide/PCB Dacthal . 1.56E+00 2.00E+00 100
Commeon Carp . Pesticide/PCB delta-BHC 1.45E+4-00 L50E+00 100
Common Carp Pesticide/PCB Dicofol 1.46E+01 1.50E+01 100
Common Carp Pesticige/PCB Dieldrin 2.56E+00 5.60E+00 82
Common Carp Pesticide/PCB Endosulfan I 1.45E+00 1.50E+00 100
Common Carp Pesticide/PCB  Endosulfan IT 1.68E+00 2.50E-+00 100
Common Carp Pesticide/PCB Endosulfan sulfate 1.68E4-00 2.50E+00 - 100
Common Carp Pesticide/PCB Endrin ' 2.31E+00 6.00E-+00 91
Commen Carp Pesticide/PCB Endrin aldehyde - 1.77E+00 2.50E-+00 100
Common Carp Pesticide/PCB Endrin ketone 1.40E+01 1L.75E+01 100
Common Carp . Pesticide/PCB ~ gamma-Chlordane 2.40E-+00 2.50E+00 100
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CommonName

!_ommon Carp

ommon Carp
Common Carp
Common Carp

ommon Carp
Common Carp
Common Carp

_ |iCommon Carp

Common Carp

ommon Carp
Common Carp

ommon Carp
Common Carp
Common Carp
Common Carp
Common Carp
Common Carp
[Common Carp
Common Carp
Common Carp

ommon Carp
-Commeon Carp

Chemical Group ~ Chemical Mean! Maximum % of ND*
Pesticide/bCB  Heptachlor T43E+00 T30EF00 160
Pesticide/PCB Heptachlor epoxide 1.50E+G0 2.00E+00 100
Pesticide/PCB Hexachlorobenzene 1.09E+02 2.50E+02 100
Pesiicide/PCB Hexachlorobutadiene 6.80E-+01 2.50E+02 100
Pesticide/PCB Isophorone 6.80E+401 2.50E+02 100
Pesticide/PCB Lindane 1.64E+00 3.50E+00 91
Pesticide/PCB Malathion 1.72E+00 3.00E+00 100
Pesticide/PCB Methoxychlor 1.45E+01 1.50E+01 100
Pesticide/PCB Methyl parathion 3.95E4-00 1.30E+01 100
Pesticide/PCB Mirex 2.31E+00 8.80E+00 89
Pesticide/PCB 0,p'-DDD 2.77E+00 1.60E+01 n
Pesticide/PCB o,p'-DDE 4.93E+00 1.70E+01 73
Pesticide/PCB o,p"-DDT 2.51E+00 6.90E-+00 91
Pesticide/PCB ~ p,p'-DDD 9,54E-+00 2.30E+01 27
Pesticide/PCB p,p-DDE 4.54E401 " 1LOOE+02 18
Pesticide/FCB p.p'-DDT 3.99E+00 1L.10E+01 36
Pesticide/FCB Parathion 1.50E+00 1L.S0E-+00 100
Pesticide/PCB Toxaphene 8.41E-+01 1.25E+02 160
Radionuclide Americium 241 6.73E-03 7.00E-03 100
Radionuclide Cesium 137 1.00E-02 1.00E02 100
Radionuclide Cabalt 60 1.00E-02 1.00E-02 100
Radionuclide Europium 152 1.00E01 1.00E-01 100
Radionuclide Europium 154 1.00E-01 1.00E-01 100
Radionuclide Europium 155 2.50B-02 2.50E-02 100
Radionuclide Plutoniium 238 6.50E-03 8.50E-03 100
Radionuclide Plutonium 239/240 1.50E-03 2.00E-03 0
Semi-volatile 1,2,4-Trichlorobenzene 3.82E+02 3.10E+03 91
Semi-~volatile 1,2-Dichlorobenzene 6.80E+01 2.50E-+02 100
Semi-volatile 1,3-Dichlorobenzene 6.80E-+-01 2.50B+02 100
Semi-volatile 1,4-Dichlorobenzene 221402 1.80E+03 91
Semi-volatile 2,4,5-Trichloropherniol T.45E+02 1.25E+03 100
Semi-volatile 2,4,6-Frichlorophenol 2.17E+ 02 1.25E403 100
Semi-volatile 2,4-Dichlorophenol 1.63E+02 7.50E-+02 100
Semi-volatile 2,4-Dimethylphenol 6.80E4-01 2.50E+02 100
Semi-volatile 2,4-Dinitrophenol 6.80E+02 2,50E+03 100
Semi-volatile 2.4-Dinitrotolusne 2.63E+02 1.25E+03 91
Semi-volatile 2,6-Dinitrotolnene 1.76E+02 1.25E-+03 100
Semi-volatile 2-Chloronaphthalene 6.80E-+01 2.50E+02 100
Semi-volatile 2-Chlorophenol 44565402 4.20E+03 91
Seini-volatile 2-Methylnaphthalene 6.28E+01 2.30E+02 82
Semi-volatile 2-Methylphenot 1.09E+02 2,50E+02 100
Semi-volatils 2-Nitroaniline TA5SE+02 1.258+03 160
Semi-volatile 2-Nitrophenol 2.17E+02 1.25E+03 100
Semi-volatile  3,3'-Dichlorobenzidine 5.45E+02 1.25E+03 100
Semi-volatile 3-Nitroaniline 7.45B+02 1.25E+03 100
Semi-volatile 4,6-Dinitro-2-methylphenol 1.49E+03 2.50E+03 100
Semi-volatile 4-Bromopheny! phenyl ether 1.09E+02 2.50E+02 100
Semi-volatile 4-Chioro-3-methylphenol 6.36E+02 5.60E+03 91
Semi-volatile 4-Chioroaniline 1.988+02 2.50E+02 100
Semi-volatile ~ 4-Chloraphenylphenylether 6.80E+01 2.50E+02 100
Semi-volatile 4-Methylphenol LOPE+02 2.50E+02 100
Semi-volatile 4-Nitroaniline 7.45E4-02 1.25E+03 100
Semi-volatile 4-Nitrophenol 8.63E+02 4.00E-+03 91
Semi-volagile Acenaphthene 3.83E-+02 3.80E+03 g1
Semi-volatile Acenaphthylene 4,18E+01 5.00E401 100
Semi-volatile Anthracene 4.18E+01 5.00E+-01 100
Semi-volatile Benz[alanthracene 4.18E+01 5.00E+01 100
Semi-volatile Benzofa]pyrene 8.27E+01 1.00E+(2 160

~
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[Common Carp - Semi-volatile  Benzo|b,k|fluoranthens 4 90E+00 3.00E+00 100
Common Carp Semi-volatile Benzo[b]fluoranthene 1.00E+02 LOOE+02 100
Common Carp Semi-volatile Benzo[g,h,iJperylene 8.27E4-01 1L.OOE+(2 100
ommon Carp Semi-volatile Benzo[k]fluoranthene 1.00E+(2 1.00E+02 100
Common Carp Semi-volatile Benzoic acid 1.49E+03 2.50E+03 100
Common Carp Semi-volatile Benzyl Alcohol L.49E+02 2.50E+02 100
Commnton Carp Semi-volatile Bis(2-chloroethoxy)methane 6.80E+01 250E+032 100
Common Carp Semi-volatile Bis(2-chloroethyl)ether 6.80E-+01 2.50E402 100
Common Carp Semi-volatile Bis(2-chloroisopropyljether 6.80E+01 2.50E+02 100
Common Carp Semi-volatile Bis(2-ethylhexyDphthalate 6.12E+02 1.50E+03 27
Common Carp * Semi-volatile Butyl benzyl, phr.halate 6.80E+01 2.50E+02 100
Common Carp Semi-volatile Carbazole 1.49E+02 2.50E-+02 100
Common Carp Semi-volatile Chrysene 4.18E+01 5.00E+01 100
Common Carp Semi-volatile Di-n-butyiphthalate 8.53E+01 2.50E+02 . 82
Common Carp Semi-volatile Di-n-octylphthalate 1.9E+02 2.50E+4-02 100
Common Carp Semi-volatile Dibenz[a,h]anthracene 8.27E+01 1.00E+02 100
Common Carp Semi-volatile Dibenzofuran 4.90E-+-00 5.00E-+00 100
Common Carp Semi-volatile Diethyl phthalate 1.09E+02 2.50B4-02 100
Common Carp Semi-volatile Dimethyl phthalate 6.80E-+01 2.50E+02 100
Common Carp Semi-volatile Fiuoranthene 4.18E4-01 5.00E+01 100
Common Carp Semi-volatile Fluorene 4.18E+-01 5.00E4-01 100
Common Carp Semi-volatile Hexachlorocyclopentadiene 3.40E-+02 1.25E-+03 100
Common Carp Semi-volatile Hexachloroethane 1.09E+02. 2.50E+02 100
Coramon Carp Semi-volatile Indeno[1,2,3-cd]pyrene 8.27E+01 1.00E+02 100
Common Carp Semi-volatile N-Nitroso-di-n-propylamine 3.67E+02 2.90E-+03 89
Common Carp Semi-volatile N-Nitrosodipbenylamine 5.00E+01 5.00E+01 100
Common Carp Semi-volatile Naphthalene 5.73E+01 2.20E+02 91
Common Carp Semi-volatile Nitvobenzene 6.80E+01 2.50E+02 © 100
Common Carp Semi-volatile Pentachlorophencl 1.06E+03 6.00E+03 100
Common Carp Semi-volatile Phenanthrene 4.18E+01 5.00E+01 100
(Common Carp Semi-volatile Phenol 5.18E+(2 5.00E+03 91
[[Common Carp Semi-valatile Pyrene 5.10E+02 5.20E-+03 91

T Concentrations are the mean of the detecied values for each species.

For the samples where the chemical was not detected, a value of one-haif the detection limit was used

2 Percent frequency of non-detects
3 Mean arsenic value is estimate of i inorganic arsenic derived from use of specles-speclﬁc conversion factor
" applied to total arsenic (see Section 3.3. 2)

Note: For chemicals which were not detected (% ND

= 10{), the max represents the maximum detection limit ‘for that species
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TABLE B-10. 1995 LOWER COLUMBIA RIVER DATA (pg/k

g) (Page 1 of 8)

Species Chemical Group Chemical Mean' Maximum % of NDZ
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 1,2,3,4,7,8-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 1.91E-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 1.00E-04 100
Carp Dioxin/Furan 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 5.70B-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-(4 100
Carp Digxin/Furan 2,3,7,8-TCDD 5.70E-04 5.70E-04 100
Carp Dioxin/Furan 2,3,7,8-TCDF 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 2.508+00 2.50E400 100
Carp Metal Arsenic-Inorg. 1.00E+00  1.00E+Q0 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 6.00E+00  6.00E-+00 100
Carp Metal Copper 1.24E403  1.24E4+03 0
Carp Metal Lead 140E+01  1.40E4-01 100
arp Metal Mercury 1.45E+02 . 1.45E+02 o
Carp Metal Nickel 3.00E+01  3.00E40t 0
Carp Metal Selenium 5.30B+02 5.30E+02 0
Carp ‘Metal Silver 1.OE+00  1.00E+00 100
Carp Pesticide/PCB Aldrin 5.00E-03 5.00E-03 100
Carp Pesticide/PCB alpha-BHC 2.10E-01 2.10E-01 0
Carp Pesticide/PCB alpha-Chlordane 5.00E-03 5.00E-03 100
Carp Pesticide/PCB Aroclor 1016 5.55E-01 5.55E-01 100
Carp Pesticide/PCB Aroclor 1221 5.55E-01 5.55E-01 100
Carp Pesticide/PCB Aroclor 1232 3.55E-01 5.55E-01 100
Carp Pesticide/PCB Aroclor 1242 5.558-01 5.55E-01 100
Carp Pesticide/PCB Aroclor 1248 5.0E+01  35.03E+01 0
Carp Pesticide/PCB Aroclor 1254 5.55E-01 5.55E-01 100
Carp Pesticide/PCB Aroclor 1260 1.38E+02  1.38E+02 0
Carp Pesticide/PCB beta-BHC 5.00E-03 5.00E-03 100
Carp Pesticide/PCB delta-BHC 5.00E-03 5.00E-03 100
Carp Pesticide/PCB Dieldrin 1.00E-02 1.00E-02 100
Carp Pesticide/PCB Endosulfan I 5.00E-03 5.00E-03 100
Carp Pesticide/PCB Endosulfan I 1.00E-02  1.00E-02 100
Carp Pesticide/PCB Endosulfan Suifate L.OOE-02 1.00E-02 100
Carp Pesticide/PCB Endrin 1.00E-02 1.00E-02 100
Carp Pesticide/PCB Endrin Aldehyde 1.00E-02 1.00E-02 160
{Carp Pesticide/PCB Endrin Ketone 1.00E-02 1.00E-02 100
Carp Pesticide/PCB gamma-BHC 2.30E-01 2.30E-01 0
Carp Pesticide/PCB gamma-Chlordane 5.00E-03 5.00E-03 160
Carp Pesticide/PCB Heptachlor 5.00E-03 5.00E-03 100
Carp Pesticide/PCB Heptachlor epoxide 5.00E-03 5.00E-03 160
Carp  Pesticide/PCB Hexachlorobenzene 8.30E-01  8.30E-01 0
Carp Pesticide/PCB Hexachlorobutadiens 2.00E-02 2.00E-02 0
Carp Pesticide/PCB- Methoxychlor 5.50E-02 5.50B-02 100
Carp Pesticide/PCB Methyl parathion 1.10E-01 1.10E-01 100
Carp Pesticide/PCB Mirex 1.00E-02 1.00E-02 100
Carp Pesticide/PCB p.p"-DDD 5.86E+00 5.86E+00 0
Carp Pesticide/PCB p.p'-DDE 1.31E+402 1.31E+02 O
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TABLE B-10. 1995 LOWER COLUMBIA RIVER DATA (ug/kg) (Page 2 of §)

Species Chemical Group Chemical Mean' Maximum % of ND*
Carp. Pesticide/PCB p.p'-DDT 1.00E-02 1.00E-02 100

- ICarp Pesticide/PCB Toxaphene 2.78E+00  2.78E+400 100
Carp Semi-volatile 1,2,4-Trichlorcbenzene 1.00E+01 1.00E+01 100
Carp Semi-volatite 1,4-Dichlorobenzene -LOE+01  1.00E+01 100
Carp Semi-volatile 2,4-Dinitrotoluene 1.00E+-01 1.00E+01 100
Carp Semi-volatile 2-Chlorophenol 1.00E+01  1.00E-+01 100
Carp Semi-volatile 4-Methylphenol 1.00E-+01 1.00E+0t 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 1.0CE+01 1.00E+01 100
Carp Semi-volatile Isophorone 1.00E+01 1.00E-+01 100
Carp Semi-volatile N-nitrose-di-n-propylamine 1.OOE+01  1.00E+01 100
Carp Semi-volatile Phenol 9.00E+00  9.00E+-00 100
Carp Semi-volatile Pyrene 1.OOE+01  1.00E+01 100
Chintook Salmon Dioxin/Furan 1,2,3,4,6,7,8-HpCDD 2.40E-04  5.20E-04 67
Chinook Salmon Dioxin/Furan 1,2,3,4,6,7,8-HpCDF ’ 6.17E-05 9.00E-05 100
Chinook Salmon Dioxin/Furan 1,2,3,4,7,8,9-HpCDF 8.17E-05 1.25E-04 67
Chinook Salmon Dioxin/Furan 1,2,3,4,7,8-HxCDD 3.67E-05 1.30E-04 67
Chinook Salmon Dioxin/Furan 1,2,3,4,7,8-HxCDF . 6.17E-05 8.00E-05 67
Chincok Salmon Dioxin/Furan 1,2,3,6,7,8-HxCDD 1.40E-04 1.50E-04 67
Chinook Salmon Dioxir/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 1.10E-04 1.60E-04 67
Chineck Salmon Dioxin/Furan 1,2,3,7,8,9-HxCDF 9.33E-05 1.40E-04 67
Chinook Salmon Dioxin/Furan 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-(4 67
Chinook Salmon Dioxin/Furan 2,3,4,6,7,8-HxCDF 7.00E-03 9.50B-05 100
Chinook Salmon Dioxin/Furan 2,3,4,7,8-PeCDF 1.38E-04 1.70B-04 67
Chinook Salmon Dioxin/Furan 2,3,7,8-TCDD 2.35B-04 6.40E-04 67
Chinook Salmon Dioxin/Furan 2,3,7,8-TCDF 1.61E-03 2.70E-03 0
Chinook Salmon Dioxin/Furan OCDD 1.23E-03 3.15E-03 67
Chincok Salmon Dioxin/Furan OCDPF 2.55E-04 4.00E-04 33
Chinook Salmon Metal Antimony 1.67E+00  2.00E+00- 100 .
Chinook Salmon Metal Arsenic-Inorg. 1.28E+01  2.30E+01 33
Chinook Salmon Metal Arsenic-Meth, 507E+01  8.00E+01 0
Chinook Salmon Metal Barium 2.08E+01 2.50E+01 100
Chinook Salmon Metal Cadmium 2.17B+00  2.50E+00 130
Chinook Salmon Metal Copper 8.60E+02  1.01E+03 0
Chinook Salmon Metal Lead 7.00E+00 1.00E+01 33

[IChinook Saimon Metal Mercary 9.97E+01  1.30E+02 0
Chinook Salmon Metal Nickel 1.83E+01  3.00E+01 33
Chincok Salmon Metal Selenium 2.80E+02  3.40E+02 - 0
Chinook Salmon Metal Silver 1.33E+00 2.00E+00 0
Chinook Salmon Pesticide/PCB Aldrin 2.00E-02 2.00E-02 100
Chinock Salmon Pesticide/PCB alpha-BHC 2.00E-02 2.00E-02 100
Chinook Salmon Pesticide/PCB alpha-Chlordzne 2.00E-02 2.00E-02 100
Chincok Salmon Pesticide/PCB Aroclor 1016 8.90E-01 8.90E-01 100
Chinook Salmon Pesticide/PCB Aroclor 1221 8.90B-01 8.90E-01 100
Chincok Salmon Pesticide/PCB Arcclor 1232 | 3.90E-01 8.90E-01 100
Chinook Salmon Pesticide/PCB . Aroclor 1242 8.90E-01 8.90E-01 100
Chinook Salmon Pesticide/PCB Aroclor 1248 8.90E-01 8.90E-01 100
Chinook Salmon Pesticide/PCB Aroclor 1254 8.90E-01 8.90E-01 - 100
Chinook Salmon Pesticide/PCB Aroclor 1260 997E+00 1.49E+401 0
Chinook Salmon Pesticide/PCB. beta-BHC 2.00E-02 2.00E-02 100
Chincck Salmon Pesticide/PCB delta-BHC 2.00E-02 2.00E-02 100
Chinook Salmon Pesticide/PCB Dieldrin 4.50E-02 4.50E-02 100
Chinook Salmon Pesticide/PCB Endosulfan I 2.00E-02 2.00E-02 100
Chinook Salmon Pesticide/PCB Endosulfan II 4.50E-02 4.50E-02 100
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TABLE B-10. 19935 LOWER COLUMBIA RIVER DATA (zg/kg) (Page 3 of 8)

Species Chemical Group Chemical Mean' Maximum % of ND°
Chinook Salmon Pesticide/PCB Endosulfan Sulfate 4.50E-02 4.50E-02 100
Chinook Saimon Pesticide/PCB Endrin 4.50E-02 4.50E-02 100
Chinook Salmon Pesticide/PCB Endrin Aldehyde 4.30E-02 4.50E-02 100
Chinook Salmon Pesticide/PCB Endrin Ketone 4.50E-02 4.50E-02 160
Chinook Salmon Pesticide/PCB gamma-BHC 2.00E-02  2.00E-02 160
Chinook Salmon Pesticide/PCR gamma-Chlordane 2.00E-02 2.00E-02 160
Chinook Salmon Pesticide/PCB Heptachior 2.00B-02 2.00E-02 160
Chinook Salmon Pesticide/PCB Heptachlor epoxide 2.00E-02 2.00E-02 100
Chinook Salmon Pesticide/PCB Hexachlorobenzene 1.00E-02 1.00E-02 100
Chinook Salmon Pesticide/PCB Hexachlorobutadiene 1.00E-02 1.00E-02 100
Chinook Salmon Pesticide/PCB Methoxychlor 2.20E-01 2.20E-01 100
Chinook Salmon Pesticide/PCB Methyl parathion 4.43E-01 4.45E-01 100
Chinook Salmon Pesticide/PCB Mirex 4.50E-02 4.50E-02 100
Chincok Salmon Pesticide/PCB p.p’-DDD 3.71E+00  5.67E400 0
Chinook Salmon Pesticide/PCB p,p'-DDE B52E+00 LIZE+01 0
Chinook Salmon Pesticide/PCB p.p"-DDT 1.47E+00  3.07E4+00 0
Chinook Salmon Pesticide/PCB Toxaphene 2.96E+00 4.45E+00 100
Chinook Saimon Semi-volatile 1,2,4-Trichlorobenzene 6.67E+00 1.O0E+01 100
Chinook Salmon Semi-volatile 1,4-Dichiorobenzene 6.6TE4+00 1.00E+01 100
Chircok Salmon Semi-volatile 2,4-Dinitrotoluene 6.67E4+00 1.00E+0I 100
Chincok Salmon Semi-volatile 2-Chlorophenol 6.67E+00 1.00E+01 100
Chinook Salmon Semi-volatile 4-Methylphenol 6.67E4+00  1.00E+01 100
Chinook Salmon Serni-volatile 4-Nitrophenol 6.67E4+00  1.00E+01 100
Chinook Salmon Semi-volatile Acenaphthene T 6.67E+00  1.00E+01 100
Chinook Salmon Semi-volatile bis(2-Ethythexyl)phthalate 3.02E+01  3.95E+01 100
Chinock Salmon Semi-volatile Chrysene 6.67E+00 1.00E+01 100
Chinook Salmon Semi-volatile Isophorone 6.67TE+00  1.00E+01 100
Chincok Salmen Semi-volatile N-nitroso-di-n-propylamine 6.67TE+00  1.00E+01 100
(Chinook Salmon Semi-volatile Phenol 7T.9E+01  1.91E+02 67
Chinook Salmon Semi-volatile Pyrene 6.67E+00 1.00E+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 Dioxin/Furan 1.2,3,4,7,8,9-HpCDF 3.17E-05 5.00E-05 100
Coho Salmon Dioxin/Furan 1,2,3,4,7,8-HxCDD 2.83E-05 4.00E-05 100
Coho Salmon Dioxin/Furan 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 5.10E-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 Dioxin/Furan 1,2,3,7,8,9-HxCDF 3.67E-05 7.50E-05 100
{iCoho Salmon Dioxin/Furan 1,2,3,7,8-FeCDD 2.33E-04 6.55E-04 100
Cohio Salmon Dioxin/Furan 1,2,3,7,8-PeCDF 4.07E-04 1.10B-03 33
Coho Salmon Dioxin/Furan 2,3.4,6,7,8-HxCDF 6.67E-05 9.00E-03 33
Coho Salmon Dioxin/Furan 2,3,4,7,8-PeCDF 7.50E-05 1.10E-04 33
Coho Salmon Dioxin/Furan 2,3,7,8-TCDD 3.23E-04 8.90E-(4 0
Coho Salmon Dioxin/Furan 2,3,7,8-TCDF 6.77E-04 9.40E-04 0 .
Coho Saimon Dioxin/Furan OCDD 2.58E-04 4.40E-04 100
Coho Salmon Dioxin/Furan QCDF 2.158-04 5.60E-4 67
Coho Salmon Metal Antimony LS0E+00  1.50E-+00 100
Coho Salmon Metal Arsenic-Inorg. 2.678+00  7.00E4+00 67
Coho Salmon Metal Arsenic-Meth, 4.33B+01 . 6.00E+01 0
Coho Salmon Metal Barium 1.09E+02 1.47E+02 0
Coho Salmon Metal Cadmium 3.00E+00 5.00E+00 67
Coho Salmon Metal Copper 8.10E+02  8.50E+02 0
Coho Salmon Metal Lead 4.17E4+00 9.00E+00 67
Coho Salmon Metal Mercury 4.40E+01  4.80E+01 0
Coho Salmon Metal Nickel 3.20E+01 4.30E4-01 0
Coha Salmon Metal Selenium 1.68E-+02 1.88E+02 1]
Cohio Salmon Metal Silver 6.67E-01 1.00E+00 67
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TABLE B-10. 1995 LOWER COLUMBIA RIVER DATA (ug/kg) (Page 4 of 8)

% of ND?2

Species Chemical Group Chenical Mean' Maximum
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
Cdcho 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/FCB Aroclor 1248 5.93E-01 8.90E-01 100
Coho Salmon Pesticide/PCB Aroclor 1254 5.93E-01 §.90E-01 100
Coho Salmon Pesticide/PCB Aroclor 1260 . 3.05E+00 4.08E4+00 0
Coho Saimon Pesticide/PCB beta-BHC 2.00E-02 2.00E-02 100
Coho Salmon Pesticide/PCB delta-BHC 2.00E-02 2.00E-02 100
Coho Salmon Pesticide/PCB Dieldrin 4 50E-(2 4.50E-02 100
Coho Salmon Pesticide/PCB Endosulfan I 2.00E-02 2.00E-02 100
Coho Salmon Pesticide/PCB Endosulfan 1T 4.50E-02 4.50E-02 100
Coho Salmon Pesticide/PCB Endosuifan Sulfate 4.50E-02 4.50E-02 100
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 2.00E-02 2.00E-(2 100
Coho Salmon  Pesticide/PCB Heptachlor 2.00E-02 2.00E-02 100
Coho Salmen Pesticide/PCB Heptachlor epoxide 2.00E-02 2.00E-02 100
Coho Salmon Pesticide/PCB Hexachlorobenzene 1.00E-02 1.00E-G2 100
Coho Salmon Pesticide/PCB Hexachlorobutadiene 1.00E-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 pp'-DDD 9.92E-01 1.53E+00 33
Coho Salmon Pesticide/PCB p.p’-DDE . 3.03E4+00  4.51E+00 (U
Coho Salmon Pesticide/PCB p.p-DDT 8.13E-01 1.07E+00 0
Coho Salmon Pesticide/PCB Toxaphene 2.56E+00 4.45E+00 100
Coho Salmon Semi-volatile 1,2,4-Trichlorobenzene 5.00E+00 5.00E+-00 100
Cohe Salmon Semi-volatile 1,4-Dichlorobenzene 5.00E+00  5.C0E+0Q0 100
Coho Salmon Semi-volatile 2,4-Dinitrotoluene 5.00E+00 5.00E+00 100 -
Coho Salmon Semi-volatile 2-Chlorophenol 5.00E+00 5.00E+00 100
Coho Salmon Semi-volatile 4-Methylphenol 5.00E+00  5.00E+-00 100
Coho Salmon Semi-volatile 4-Nitrophenol 5.00E+00  5.00E-+00 100
Coho Salmon Semi-volatile Acenaphthene 5.00E-+00 5.00E+00 100
Coho Salmon “Semi-volatile bis(2-Ethylhexy)phthalate 3.38E+01  4.65E+01 100
Coho Salmon Semi-volatile Chrysene 5.00E+00 S5.00E+00 100
liCoho Saimon Semi-volatile Isophorone - 5.00E+00 5.00E+00 160
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+0t 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-04 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 Dioxin/Furan 1,2,3,4,7,8,9-HpCD_F 1.69E-04 4,.30E-04 100
Largescale Sucker Dioxin/Furan 1,2,3,4,7,8-HxCDD 1.79E-04 5.10E-04 89
Largescale Sucker Dioxin/Furan 1,2,3,4,7,8-HxCDF 3.40E-04 2.45E-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-(4 1.59E-03 78
Largescale Sucker Dioxin/Furan 1,2,3,7,8,9-HxCDD 1.93E-04 6.05E-04 100
Largescale Sucker Dioxin/Furan i,2,3,7,8,9-HxCDF - 6.24E-04 1.81E-03 67
Largescale Sucker Dioxin/Furan 1,2,3,7,8-PeCDD 2.81E-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 1.74B-04 4.35E-04 100
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{Species ‘Chemical Group Chernical Mean' Maximum - % of ND?
Largescale Sucker Dioxin/Furan 2,3,7,8-TCDD 1.91E-04 3.85E-04 100
Largescale Sucker Dioxin/Furan 2,3,7,8-TCDF 1.26E-03 2.42E-03 0
Largescafe Sucker Dioxin/Furan oCDD 1.11E-03 3.26E-03 67
Largescale Sucker Dioxin/Furan OCDF 1.04E-03 5.96E-03 56
Largescale Sucker Metal Antimony L.IIE+00  2.00E+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
Eargescale Sucker Metal Barium LUE+02  1.85E+02 0
Largescale Sucker Metal Cadmium 2.83E+00 4.50E+00 89
Largescale Sucker Metal Copper 529E+02  7.70E+4-02 0
Largescale Sucker Metal Lead 1.288+01 2.00E+01 33
Largescale Sucker Metal Mercury 1.53E+4+02 1.93E+02 0
rgescale Sucker Metal Nickel 2.66E4+01  6.00E+01 22,
rgescale Sucker Metal Selenium 1.69E+02 2.60E+02 0
rgescale Sucker Metal Silver 5.00E-01 5.00E-01 100
rgescale Sucker Pesticide/PCB Aldrin 8.33E-03 1.00E-02 100
Largescale Sucker Pesticide/PCB alpha-BHC 8.33E-03 1.00E-02 160
Largescale Sucker Pesticide/PCB alpha-Chiordane 8.33E-03 1.00E-02 100
Largescale Sucker Pesticide/PCB Aroclor 1016 9.25E-01 L11E+00 100
pescale Sucker Pesticide/PCB Aroclor 1221 " 9.25E-01 1.11E+00 100
I argescale Sucker Pesticide/PCB Aroclor 1232 9.25E-01 1.11E4+00 100
I_argescale Sucker Pesticide/PCB Aroclor 1242 9.25E-01 1.11E+00 100
Largescale Sucker Pesticide/PCB Aroclor 1248 6.42E+00  1.83E+01 36
Largescale Sucker Pesticide/PCB Aroclor 1254 9.25E-01 1.I1IE4+00 100
Largescale Sucker Pesticide/PCB Aroclor 1260 3.35E+01 5.77E+01 0
Eargescale Sucker Pesticide/FCB peta-BHC 8.33E-03 1.00E-02 160
Eargescale Sucker Pesticide/PCB deita-BHC 8.33E-03 1.00E-02 100
[Largescale Sucker . Pesticide/PCB Dieldrin 1.67E-(2 2.00E-02 100
Largescale Sucker Pesticide/PCB Endosulfan I 8.33E-03 1.00E-02 100
Largescale Sucker Pesticide/PCB Endosulfan I 1.67E-02 2.00E-02 100
Largescale Sucker Pesticide/PCB Endosulfan Sulfate 1.67E-02 2.00E-02 100
Largescale Sucker Pesticide/PCB Endrin 1.67E-G2 2.00E-02 100
Largescale Sucker Pesticide/PCB Endrin Aldehyde 1.67E-02 2.00E-02 100
[Largescale Sucker Pesticide/PCB Endrin Ketone 1.67E-02 2.00E-02 160
Largescale Sucker Pesticide/PCB gamma-BHC 8,33E-03 1.00E-02 160
Largescale Sucker Pesticide/PCB gamma-Chlordane 8.33E-03 1.00E-02 100
Largescale Sucker Pesticide/PCB Heptachlor 8.33E-03 1.008-02 100
Largescale Sucker Pesticide/PCB Heptachlor epoxide 8.33E-03 1.00E-02 100
Largescale Sucker Pesticide/PCB Hexachlorobenzene 5.00E-01 1L53E+00 0
T.argescale Sucker " Pesticide/PCB Hexachlorobutadiene 5.00E-03 5.00E-03 100
Largescale Sucker Pesticide/PCB Methoxychlor 9.17E-(2 1.10E-01 100
Largescale Sucker Pesticide/PCB Methyl parathion 1.838-01 2.20E-01 100
rgescale Sucker Pesticide/PCB Mirex 1.67E-02 2.00E-02 100
Largescale Sucker Pesticide/PCB p.p'-DDD 8.77E+00 1.84E+01 0
Largescale Sucker Pesticide/PCB p.p'-DDE 2.32E+01  4.46E+01 0
gescale Sucker Pesticide/PCB p,p’-DDT 1.70E+00  6.93E+00 33
Largescale Sucker Pesticide/PCB Toxaphene 4.63E+00  5.56E+00 100
Largescale Sucker Semi-volatile 1,2,4-Trichlorobenzene 5.00E+00 5.00E+00 100
Largescale Sucker Semi-volatile 1,4-Dichlorobenzene 5.00E+00 5.00E4-00 100
Largescale Sucker Semi-volatile 2,4-Dinitrotoluene 5.00E-+00 5.00E+00 100
Largescale Sucker Semi-volatile 2-Chlorophenol 5.00E+00  3.00E+00 100
Largescale Sucker Semi-volatile 4-Methiylphenol 7.33E+00 1.10E+01 56
Largescale Sucker Semi-volatile 4-Nitrophenol 2.96E4+01  9.90E+01 67
Largescale Sucker Semi-volatile Acenaphthene 5.00E+00 5.00E+00 100
Largescale Sucker Semi-volatile bis(2-Ethylhexybphthalate 2.40E+02 1.10E+03 78
Largescale Sucker Semi-volatile Chrysene . 5.00E+00  5.00E+00 100
| argescale Sucker Semi-volatile Isophorone 5.00E+00 5.00E+00 100
Largescale Sucker Semi-volatile N-nitroso-di-n-propylamine 5.00E+00  5.00E+00 100
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Species Chemical Group Chemical Mean' Maximum % of ND°
Largescale Sucker Semi-volatile Phenol 1L21E+01 - 2.30E+01 67
Largescale Sucker Semi-volatile Pyrene 5.00E+00 5.00E+00 160
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 1.10E-04 100
Steethead Dioxin/Furan 1,2,3,4,7,8,9-HpCDF 1.15E-04 1.65E-04 100
Steelhead Dioxin/Furan 1,2,3,4,7,8-HxCDD 6.33E-05 7.50E-05 67
-[iSteelhead 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 7.17E-05  _ 8.00E-05 100
Steelhead Dioxin/Furan 1,2,3,6,7,8-HxCDF 9.83E-05 1.258-04 100 -~
Steethead Dipxin/Furan 1,2,3,7,8,9-HxCDD 7.50E-05 9.00E-05 100
Steelhead Dioxin/Furan 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 1.10E-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 7.00E-05 100
Steelhead Dioxin/Furan 2,3,7.8-TCDF 2.37E-04 2.70E-04 0
Steeihead Dioxin/Furan OCDD 1.77E-04 2.05E-04 100
Steelhead Dioxin/Furan QCDF 6.67E-05 1.15E-04 100
Steeihead Metal Antimony 2.67E+00 3.00E+-00 100
Steelhead Metal Arsenic-Inorg, 6.50E+00  1.80E+01 33
Steelhead Metal Arsenic-Meth, 2.83E+01  3.30E+01 0
Steelhead Metal Barium 1.17E4+01  2.10E+01 67
Steelhead Metal Cadmium 5.67E+00  6.00E+00 100
Steelhead Metal Copper 747TE+02  8.10E+02 0
Steelhead Metal Lead 1.53E+01 1.90E+01 100
Steethead Metal Mercury 6.37E+01  6.80E+01 ]
Steelhead Metal Nickel 2.30E401  2.80E+01 33
Steelhead Metal Selenium 430E-+02 4.40E+02 0
Steelhead Metal Silver LOOE4+00  1.00E+00 100
Steclhead Pesticide/PCB Aldrin 2.00E-02  2.00E-02 100
Steeihead Pesticide/PCB -alpha-BHC 8.67E-02 2.20E-01 67
Steethead Pesticide/PCB alpha-Chlordane 2.00E-02 2.00E-02 100
Steelhead Pesticide/PCB Aroclor 1016 2.22E400 2.22E+00 100
Steelhead Pesticide/PCB Aroclor 1221 L222E4+00 2.22E4+00 - 100
Steelhead Pesticide/PCB Aroclor 1232 222E+00 2.22E4+00 100
Steclhead -Pesticide/PCB Aroclor 1242 222E+00 2.22E4+00 100°
Steelhead Pesticide/PCB Aroclor 1248 222E+00 2.22E+00 100
Steefhead Pesticide/PCB Aroclor 1254 222E+00 2.22E+00 100
Steelhead Pesticide/PCB Aroclor 1260 5.06E+00 8.07E+00 0
Steelhead Pesticide/PCB beta-BHC 2.00E-02 2.00E-(2 100
Steelhead Pesticide/PCB . delta-BHC 2.00E-02 2.00E-02 100
Steelhead Pesticide/PCB Dieldrin 4 50E-02 4.50E-02 100
Steeihead Pesticide/PCB Endosulfan I 2.00E-02 2,00E-02 100
Steeihead Pesticide/PCB Endosuifan II 4.50E-(2 4.50E-02 100
Steethead Pesticide/PCB Endosulfan Sulfate 4.50E-02 4.50E-02 100
Steethead Pesticide/PCB Endrin 2.20E-01 5.70E-01 67
Steelhead Pesticide/PCB Endrin Aldehyde 4.50E-02 4.50E-02 100
Steelhead Pesticide/PCB Endrin Ketone 9.83E-02 2.05E-01 100
Steelhead Pesticide/PCB gamma-BHC 2.00E-02 2.00E-02 100 -
Steelhead Pesticide/PCB gamma-Chlordane " 2.00E-02 2,.00E-02 100
Steelhead Pesticide/PCB Heptachlor 2.00E-02 2.00E-02 100
Steelhead Pesticide/PCB Heptachlor epoxide 2.00E-02 2.00E-02 100
Steelhead Pesticide/PCB Hexachlorobenzene LOTE+00  2.20E+00 0
Steelhead Pesticide/PCB Hexachlorobutadiene 1.35E-01 3.10E-1 67
Steelhead Pesticide/PCB Methoxychlor 2.20E-01 2.20E-01 100
Steelhead Pesticide/PCB Methy] parathion 4.45E-01 4.45E-01 100
Steelhead Pesticide/PCB Mirex 4,50E-02 4.50E-02 100
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Steelhead Pesticide/PCB p,p'-DDD 2.43E+00 3.40E+00 0
Steelhead Pesticide/PCB p,p'-DDE 2.26E+00  3.87E+00 0
Steelhead Pesticide/PCB p.p"-DDT 3TE+00  4.13E+00 U]
Steeihead Pesticide/PCB Toxaphene L11IE+01 1L.IE+01 100
Steelhead Semi-volatile 1,2,4-Trichlorobenzene 5.00E+00 5.00E4+00 100
Steelhead Semi-volatile 1,4-Dichlorobenzene 5.00E+00 S5.00B+00 100
Steelhead Semi-volatile 2,4-Dinitrotoluene 5.00E+00  5.00E+00 100
Steelhead Semi-volatile 2-Chlerophenol 5.00E+00 S5.00E+00 160
Steelhead Semi-volatile 4-Methylphenol 1.07E+0f  1.20E+01 0
Steelhead Semi-volatile 4-Nitraphenol 2.93E+01  2.20E+01 0
Steelhead Semi-volatile Acenaphtheng 5.00E+00  5.00E+00 100
Steelhead Semi-volatile bis(2-Ethylhexyi)phthalate 1.57E4+01  2,75E+01 100
iSteelhead Semi-volatile Chrysene 5.00E+00 5.00E+00 100
Semi-volatile Isophorone 5.00E+00 5.00E+00 100
Semi-volatile N-nitrose-di-n-propylamine 5.00E+00  S5.00E+00 100
Semi-volatile Phenol 1.75E+01  2.05E+01 100
Semi-volatile Pyrene 5.00E+00 5.00E+00 100
Dioxin/Furan 1,2,3,4,6,7,8-HpCDD 1.72E-04 4,80E-04 83
Dioxin/Furan 1,2,3,4,6,7,8-HpCDF 2.93E-04 1.64E-03 83
Dioxin/Furan 1,2,3,4,7,8,9-HpCDF 1.02E-04 3.15E-04 100
Dioxin/Furan 1,2,3,4,7,8-HxCDD 9.25E-05 1,85E-4 100
Dioxin/Furan 1,2,3,4,7,8-HxCDF 1.08E-04 3,65E-04 100
Dioxin/Furan 1,2,3,6,7,8-HxCDD 9.33E-03 1.70E-04 100
Dioxin/Furan 1,2,3,6,7,8-HxCDF 4.05E-04 3.88E-03 100
Dioxin/Furan 1,2,3,7,8,9-HxCDD 1.11E-04 2.20E-04 100
Dioxin/Furan 1,2,3,7,8,9-HxCDF 3.06E-04 8.70E-04 To42
Dioxin/Furan 1,2,3,7,8-PeCDD 1.10E-04 1.65E-04 100
Dioxin/Furan 1,2,3,7,8-PeCDF 2.28E-04 5.70E-04 92
Dioxiw/Furan 2,3,4,6,7,8-HxCDF 1.01E-04 4.10E-04 92
Dioxin/Furan 2,3,4,7,8-PeCDF 7.08E-05 2.00E-04 92
Dioxin/Furan 2,3,7,8-TCDD 1.02E-04 1.60E-04 106
Dioxin/Furan 2,3,7,8-TCDF 2.69B-03  5.94E-03 0
Dioxin/Furan OCDDb 5.96E-04 2.89E-03 83
Dioxin/Furan OCDF 6.51E-04 5.78E-03 75
Metal Antimony 2,17E+00 2.50E+00 100
Metal Arsenic-Inorg. 3.01E+01 5.00E+01 o
Metal Arsenic-Meth. 2.34E401  1.30E+02 ¢
Metal Barium LITE+02  4.40E+02 g
Metal Cadmium 4.50E+00 S.00E+00 100
Metal Copper 2246402  3.50E+02 0
Metal Lead 1.15B+01  1.70E401 100
Metal Mercury 6.33E+01 1.L11IE+02 0
Metal Nickel 7.40E+01  5.90E--02 50
Metal Selenium 3.99E+02 S5.30E+02 0
Metal Silver 7.92E-01 1.00E+00 100
Pesticide/PCB Aldrin 2.29E-02 1.20E-01 8
Pesticide/FCB alpha-BHC 3.08E-02 1.30E-01 58
Pesticide/PCB alpha-Chlordane 7.08E-03 1.00E-02 100
Pesticide/PCB Aroclor 1016 7.86E-01 1.11E+00 100
Pesticide/PCB Aroclor 1221 7.86E-01 1.11E+00 100
Pesticide/PCB Aroclor 1232 7.86E-01 1.11E+00 100
Pesticide/PCB Aroclor 1242 7.86E-01 1.11E+400 100
Pesticide/PCB Aroclor 1248 1.17E+01 2, 77E+01 42
Pesticide/PCB Aroclor 1254 7.86E-01 LIIE+00 100
Pesticide/PCB Aroclor 1260 4,64E+01  8,65E+01 0
Pesticide/PCB beta-BHC 7.08E-03 1.00E-02 100
Pesticide/PCB delta-BHC 7.08E-03 1.00E-02 100
Pesticide/PCB Dieldrin 1.42E-02 2.00E-02 100
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Sturgeon Pesticide/PCB Endosulfan I 7.08E-03 - 1.00E-02 100
Sturgeon Pesticide/PCB Endosulfan I 1.42E-02 2.00E-02. 100
Sturgeon Pesticide/PCB Endosulfan Sulfate L42E.02  2.00E-02 100
Sturgeon Pesticide/PCB Endrin 1.42E-02 2.00E-02 100
Sturgeon Pesticide/PCB Endrin Aldehyde 1.42E-02 2.00E-02 100
Sturgeon Pesticide/PCB 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 1.00E-02 100 -
Sturgeon Pesticide/PCB Heptachlor 7.08E-03 1.00E-02 100
Sturgeon Pesticide/PCB Heptachlor epoxide 7.08E-03 1.00E-02 100
Sturgeon Pesticide/PCB Hexachlorobenzene 3.77E-01 1.O1E+00 0

" |ISturgeon Pesticide/PCB Hexachlorobutadiene 2.28E-01 5.80E-01 25
Sturgeon Pesticide/PCB Methoxychlor 7.79E-02 1.10E-01 100
Sturgeon Pesticide/PCB Methyl parathion 1.56E-01 2.20E-01 1060
Sturgeon Pesticide/PCB Mirex 6.58E-02 5.10E-01 83
Sturgeon Pesticide/PCB . p.p'-DDD 6.23E4+00 1.05E+01 0
Sturgeon Pesticide/PCB p,p'-DDE 4.19E+01 = 7.66E+01 0
Stargeon Pesticide/PCB p.p'-DDT LOTE+00  2.84E+00 0
Sturgeon Pesticide/PCB Toxaphene 3.94E+00 5.56E+00 100
Sturgeon Serni-volatile 1,2,4-Trichlorobenzene 5.00E+00 5.00E+00 100
Sturgeon Serni-volatile 1,4-Dichlorobenzene 5.00E+00 5.00E+00 100
Sturgeon Semij-volatile " 2,4-Diritrotoluens 5.00E+00  5.00E+00 100
Sturgeon Semi-volatile 2-Chiorophenol 5.00E+00  5.00E+00 100
Sturgeon Semi-volatile 4-Methylphenol 842E+00  1.80E+01 58
Sturgeon Semi-volatile 4-Nitrophenel 4.61E+01  1.19E-+02 42
Sturgeon Semi-volatile Acenaphthene 5.00E+00  5.00E-+C0 100
Sturgeon Semi-volatile bis(2-Ethythexyl)phthalate 2.25E4+01  6.80E+01 100
Sturgeon Semi-volatile Chrysene 5.00E+00  5.00E+00 100
Sturgeon Semi-volatile Isophorone 5.00E4+00 S5.00E+00 100
Sturgeon Semi-volatile N-nitroso-di-n-propylamine 5.00E+00 S5.00E+00 100
Sturgeon Semi-volatile Phenot i 7.25E+00 1.05E+01 100
Sturgeon Semi-volatile Pyrene 5.00E+00  5.00E-+00 100

! Concentrations are the mean of the detected values for each species sampled,
For the samples where the chemical was not detected, 2 value of one-half the detection limit was used.
® Percent frequency of non-detects.
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APPENDIX C. TOXICOLOGICAL PROFILES
C.1. DMetals

Antimony; CASRN 744(-36-0
The oral RfD 4E-4, is based upon a rat chronic bicassay 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 RfD is based upon only cne 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 RfD 3E-4, 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+0.

Barium; CASRN 7440-39-3
The oral RfD 7E-2, is based upon a subchronic human study and several oral chronic animal
studies, which observed hypertensmn (increased blood pressure) in the exposed populations.
An uncertainty factor of 3 is used to account for sensiiive individuals. Confidence in the
RID 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 ev1dence of
human carcinogenic potential. :
Cadmium; CASRN 7440-43-9 ‘
Because the fraction ingested for cadmium varies with the source (food versus water), the RfD
for food was used for this assessment. The oral RfD 1E-3, is based on the highest level of
Cd in the buman 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
cadmium salts (acetate, sulfate, chloride) were administered orally have shown no evidence of
Carcinogenic response.



Chromium; CASRN 16065-83-1
Chromium (III} is more commonly found in nature and in biclogical organisms. The oral
RfD for Chromium (IIT) 1E+0, 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
review by an inter-office Agency work group.

Copper; CASRN 7440-50-8
The oral RfD 3.7E-2, is based upon the current drinking water standard of 1.3 mg/L
assuming a 2 l/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 lavel. There has not been an exposure level at which no adverse
effects have been demonstrated in children. Acute toxicity in children has 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
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 salis. Animal assays provide
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
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 3E-4, is based upon several human
poisonings, which demonstrated CNS deficits including loss of sensory and motor
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.

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
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
carcmogemc potential.

Selenium; CASRN 7782-49-2

The oral RfD 5E-3, is based upon a human epidemiological study, which observed crltxcal
effects including: liver 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.

Sllver 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

C.2

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 ferales
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.

Semi-Volatiles

1,2,4-Trichlorobenzene; CASRN 120-82-1

The oral RfD 1E-2, is based on a rodent reproductive study, which observed critical effects

Jincluding: 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.



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 gelatln
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 2 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 IRES 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 106-44-5 ' '
Also known as p-cresol, The oral RfD 5E-3, was withdrawn on 08/01/91 as a result of further
review. " A new RfD summary is in preparation by the RfD/RfC Work Group. The RfD that
is used for this evaluation is from HEAST with an uncertainty factor of 10600. This RfD 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.



4-Nitrophenol; CASRN 100-02-7
The oral RfD 6.2E-2, is taken from EPA Reglon 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 rlsk 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 DEHP. The weight of evidence for carcinogenicity is classified as B2 based
upon orally administered DEHP produced significant dose-related increases in liver tumor
responses in rats and mice of both sexes. The slope factor is 1.4E-2.

. Butylbenzylphthalate; CASRN 85-68-7

The oral RfD 2E-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 exirapolating from
subchronic to chronic NOAELs. Confidence is medinm 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 1E-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 availabie literature, according to IRIS.

Dibenzofuran; CASRN 132-64-9
There is no available oral RfD 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 contamninated 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 subchronic study which observed decreased red
blood cells, packed cell volume and hemoglobin in the exposed population. An uncertamty
factor of 3000 is used to account for the use of a subchronic 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 unceriainty 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 carcinorna) 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 9.5E4.

N-Nitrosodi-n-propylamine; 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. MNaphthalene 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 bloassays

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 clagsified 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 carcmogemmty
data and inadequate animal data.

Pyrene; CASRN 129-00-0

C.3.

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. .

PesticidosIPCBs

Aldrin; CASRN 309-00-2

The oral RfD 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.



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 5E-4, is based on a chronic rodent feeding study which observed liver lesions in the
exposed population. This RfD was adopted for DDD and DDE. Immunological 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 RfD 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 tamors in male mice and thyroxd tumors in male rats.

Dieldrin; CASRN 60-57-1 -
The oral RfD 5E-3, 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 sirains 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 65-3.
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 interspécies 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 dog 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 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 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 RfD 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 RfD. Only
one study was performed on this compound and demonstrated liver dysfunction in rodents.

Heptachlor; CASRN 76-44-8
The oral RfD 5E-4, 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.



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 fernale
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- HCH 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 HCH.. 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 subchronic 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

C-10



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 parathxon, 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
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 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 RfD 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 account for
interspecies and intraspecies variability and for the lack of a generational study to observe
reproductive effects. 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. 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 RfD 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 subpopulation. 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 adenromas 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 RiD is
medium because the RfD was based upon only one study. The oral RfD for Aroclor 1254
(2E-5), is based upon primate clinical and immunoclogical 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-0 was adopted for each
Aroclor mixture in order to evaluate their carcinogenic potential.

Tributyltin; CASRN 56573-85-4

C.4.

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 TBT, the evidence was inconclusive and the
carcinogenic status has not been defined.

iladionuclides

Cesium 137; CASRN 10045-97-3 A
Plutonium 238; CASRN 13981-16-3 ~
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Plutonium 239; CASRN 15117-48-3
Plutonium 240, CARSN 14119-33-6

Tonizing radiation has been shown to be a carcinogen, a mutagen and a teratogen. EPA classifies ail
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
average 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 radlonuchdes 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+3, based on hepatocellular carcinomas observed in rodents. Currently, the slope factor is bemg
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 elidit a toxic response differs between congeners, the relative potency
of the different compounds (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

Non-Detected Chemicals Which Exceed a 1.0E-6 Excess'Cancer Risk at the Detection Limit for
1991 .

Non-Detected Chemicals Which Do Not Exceed a 1.0E-6 Excess Cancer Risk (at 176 g/day,
70-year Exposure) for 1991

Non-Detected Chemicals Which Exceed a 1.0E-6 Excess Cancer Risk at the Detection Limit for
1993 ' '

Non-Detected Chemicals Which Do Not Exceed a 1.0E-6. Excess Cancer Risk (at 176 g/day,
70-year Exposure) for 1993

Non-Detected Chemlcals ‘Which Exceed a 1.0E-6 Excess Cancer Risk at the Detection Limit for
1995

Non-Detected Chemlcals Which Do Not Exceed a 1.0E-6"Excess Cancer Risk (at 176 glday,
70-year Exposure) for 1995

Carcinogenic Rlsk Values for Detected Chemicals for a 30-year Exposure Duration - 1991 Data
Carcinogenic Risk Values for Detected Chemicals for a 70-year Exposure Duration - 1991 Data
Carcinogenic Risk Values for Detected Chemicals for a 30-year Exposure Duration - 1993 Data
Carcinogenic Risk Values for Detected Chemicals for a 70-year Exposure Duration - 1993 Data

Carcinogenic Risk Values for Detected Chemicals for a 30-year Exposure Duration - 1991/93
Data :

Carcinogenic Risk Values for Detected Chemicals for a 70-year Exposure Duration - 1991/93
Data

Carcinogenic Risk Values for Detected Chemicals for a 30-year Exposure Duration - 1995 Data

Carcinogenic Risk Values for Detected Chemicals for a 70-year Exposure Duration ~ 1995 Data

Noncarcinogenic Hazard Quotients for Detected Chemicals - 1991 Data

Noncarcinogenic Hazard Quotients for Detected Chemicals - 1993 Data
Noncarcinogenic Hazard Quotients for Detected Chemicals - 1991/93 Data

Noncarcinogenic Hazard Quotients for Detected Chemicals - 1995 Data
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TABLE D-1. NON-DETECTED CHEMICALS WHICH EXCEED A 1.0E-6 EXCESS CANCER RISK AT THE DETECTION LIMIT FOR 1591(Fage 1 of 2)

e

CRAYFISH .

LS SOTKER

PEAMOUTH

STORGEON

13,3'-Dichlorobenzidine

3,3'-Dichlorobetzidite
Aldrin :

3,3'-Dichlorobenzidine

6.5 g/day consumption rate, 30 & 70 year exposure

1,2,3,7,8,9-HxCDF

3,3'-Dichlorebenzidine

1,2,3,7,8-PeCDD
1,2,3,7,8,9-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,6,7,8-HxCDF
1,2,3,4,7,8-HxCDF
3,3"-Dichlorobenzidine
Aldrin

alpha-BHC
Aroclor 1016
Aroclor 1221
Aroclor 1232
Aroclor 1242
Arcclor 1248

Aroclor 1260

Benz[a]anthracene
Benzo[a]pyréne
Benzofb}fluoranthene
Benzo[k]fuoranthene
Bis(2-chlorocthyljether

Dibenz[a,hlanthracene
Dicafol

Heptachlor
Heptachlor epoxide
Hexachlorobenzene

Indeno[l,2.3-cdipyrene
N-Nitroso-di-n-propylamine

Pentachlorophenol
Toxaphene

lalpha-BHC - alpha-BHC alpha-BHC
lAroclor 1016 Aroclor 1016 Aroclor 1016 Aroclor 1016
fAraclor 1221 Aroclor 1221 Aroclor 1221 Aroclor 1221
Aroclor 1232 Aroclor 1232 Aroclor 1232 Aroclor 1232
Aroclor 1242 Aroclor 1242 Aroclor 1242
|Aroclor 1248 Aroclor 1248 Areclor 1248 " Aroctor 1248
Aroclor 1254 Aroclor 1254
Aroclor 1260 ‘
Arsenic . Arsenic Arsenic
Benz[ajanthracene Benzfa)anthracene Benz[aJanthracene
Benzofa]pyrene Benzo[a]pyrene Benzofa]pyrene
Benzo[blfluorantbene Benzojblfiuoranthene Benzo{b]fluoranthene
Benzo[kifluoranthene Benzo[k]fluoranthene Benzo[klfluoranthene
Bis(2-chloroethylether Bis{2-chloroethyljether Bis(2-chloroethyDether
R R Chlordane
Dibenz{a,h]anthracene ~ Dibenzfa,hjanthracene Dibenz[a,h]anthracene
Dicofol Dicofol Dicofol
Heptachlor Heptachlor
Heptachlor epoxide Heptachlor epoxide Heptachlor epoxide
Hexachlorobenzene Hexachlorebenzene Hexachlorobenzene
) Hexachlorobutadicne
findeno[1,2,3-cd]pyrene Indenof1,2,3-cdjpyrene Indeno[1,2,3-cdlpyrene Indeno[1,2,3-cd)pyrene
- Mirex
N-Nitroso-di-n-propylamine N-Nitroso-di-n-propylamine N-Nitroso-di-n-propylamine
P:p"-DDE . :
|Pentachlorophenol Pentachlorophenol Pentachlorophenol Pentachlorophenol
[Toxaphene Toxaphene Toxaphene Toxaphene
54 g/day consumption faiz (in addiGon (6 15t under 8.5 g/day), J0 & 70 year cxposure
1,4-Dichlorebenzene 1,4-Dichlorcbenzene 1,4-Dichlorobenzene
Lbm-BHC
hlordane Chlordane Chlordane :
Chrysene
exachlorobutadiene Hexachlorobutadiene Hexachlorobutadiene

1,2,3,4,7,8-HxCDD

1,2,3,7,8,9-HxCDD

1,4-Dichlorobenzene
bela—BHC

Chlordar_le




W TABLE D-1. NON-DETECTED CHEMICALS WHICH EXCEED A 1.0E-6 EXCESS CANCER RISK AT THE DETECTION LIMIT FOR 1991(Page 2 of 2)

{CARP ! CRAYFISH LS SUCKER PEAMOUTH STURGEON
54 g/day consuimption rate (in addition to list under 6.5 g/day), 30 & 70 year exposure
{Hexachlorcethane Hexachloroethane Hexachloroeihane Hexachlorosthane Hexachloroethane
Lindane Lindane
Mirex Mirex Mirex
o,p'-DDT o,p"-DDT
pp-DDT
176 g/ilay consumption rate (in addition to Nsls under 6.5 2nd 34 giday), 30 & 70 year exposure
1,2,3,6,7,8-HxCDD
1,2,3,4,6,7,8 HpCDF
1.2,3,4,7,8,9-HpCDF
hryseae Chrysene Chrysene Chrysene
eptachlor epoxide ' .
exachlorobenzene
Hexachlorobutadiene
-Nitrosodipbenylamine N-Nitrosodipheaylamine N-Nitvosodiphenylamine N-Nitrosodiphenylaming N-Nitresodiphenylamine
o,p'-DDD
o,p'-DDE

hemicals in bold exceed threshold risk value for 70-year exposure, but not for 30-year exposure

Tda



1,2 4-Trichlorobenzene 1,2, Trichlorobenzene 1.2 4-Trichlorobenzene 1,24 Trichlorobenzene
1,2-Dichlorobenzene 1,2-Dichlorobenzene 1,2-Dicklorobenzene 1,2-Dichlorobenzene 1,2-Dichlorobenzene
1,3-Dichlorobenzene 1,3-Dichlorobenzene 1,3-Dichlorobenzene 1,3-Dichlorobenzene 1,3-Dichlerobenzene
,4,6-Trichlorophenol | 2,4,6-Trichlorophenol 2,4,6-Trichlorophenol 2,4,6-Trichlorophenol 2,4,6-Trichlorophenol
,4-Dichlorophenc! 2 4-Dichlorophenol 2,4-Dichlorophenol 2,4-Dichtoraphenot 2,4-Dichlorophenol
,4-Dimethylphenol 2,4-Dimethylphencl 2,4-Dimethylphenc} 2,4-Dimethylphenol 2,4-Dimethylphenol
,4-Dinitrophenol 2,4-Dinitrophenol 2,4-Dinitropheno} 2,4-Dinitrophenol 2,4-Dinitrophenol

P,6-Dinitrotoluere
R-Chloronaphthalene

[2-Methylphenol
2-Nitropheno!
4-Bromophenyl pheny) ether

l4-Chloreghenyiphienylether
W-Methylphenol

o |Acenaphthylene
lAnthracene
Antimony

nzo[g,h,ijperylene

i5{2-chloroethoxy)methane
is(2-chloroisopropyl)ether

2 4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophkenol
2-Methylnaphthalene
2-Methylpkenol
2-Nitrophenol
4-Bromophenyl phenyl ether
4-Chloro-3-methylphencl
4-Chlorephenylphenylether
4-Methylphenel
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthtacene

Antimony

Benzofg,h,iJperylenc
Bis(2-chloroethoxy)methane
Bis(2-chloroisopropyl)ether
Butyl beazy] phthalate
Dacthal

. delta-BHC

Di-n-octylphthalate
Diethy] phthalate -
Dimethyl phthalate
Endosulfan 1

Endrin

Endrin aldehyde
Fluoranithene

Fluorene
Hexachlorocyclopentadiene

Malathion

2,4-Dinitrotoluene
2.6-Dinitrotoluene
2-Chloronaphthalene
2-Chlerophenol

2-Methyiphenol
2-Nitrophenol
4-Bromopheny! phenyl ether
4-Chloro-3-methylpheno}
4-Chtorophenyiphenylether
4-Methyiphenol
4-Nitropheno!
Acenaphthene
Acenaphthylene
Anthracene

Antimony

Benzo[g,h,ijperylene

Bis(2-chioroethoxy)methane
Bis(2-chloroisopropyl)ether

" Butyl benzy! phthalate

Dacthal

delta-BHC
Di-n-butylphthalate
Di-p-octylphthalate
Dicthyl phthalate
Dimethy) phthalate

Endosulfan I¥

Fluoranthene

Fluorene
Hexachlorocyclopentadiene
Isophorene

Matathion

2,4-Dinitratoluene
2,6-Dinitrotoluene
2-Chloronaphthalene
2-Chlorophenol
2-Methylraphthalene
2-Methylphenot
2-Nitrophenol -
4-Bromopheny] phenyl ether
4-Chloro-3-methylphenol
4-Chlorophenyiphenylether
4-Methyiphenol
4-Nitrophenol,
Acenaphthene
Acenaphthylene
Anthracene

Antimony

Benzo{g,h,ilperylens

Bis(2-chloroethoxy)methane
Bis(2-chloreisopropylether
Butyl benzyl phthalate

delta-BHC
Di-n-butylphthalate
Di-n-octylphthalate
Diethyl phthalate
Dimethy] phthalate

Erdosulfan I
Endosulfan sulfate
Endrin

Fluoranthene

Fluorene
Hexachlorocyclopentadiene
Isophorone

Methoxychlor

2 4-Dinitrotoluene
2,6-Dinitrotoluene
2-Chleronaphthalene
2-Chiorophenol '
2-Methylnaphthatene
2-Methylphenol
2-Nitropheno}
4-Bromophenyl phenyl ether

" 4-Chloro-3-methylphenol

4-Chlorophenylphenylether
4-Methylphenol
4-Nitrophenol
Acenaphthene
Acenaphthylene
Anthracene

Antimony

Barjur,
Benzg[g,h,ijperylene

Bis(2-chloroethoxy)methane
Bis(2-chloroisopropyl)ether

Dacthal
delta-BHC

Di-n-octylphthalate
Diethyl phthalate
Dimethyl phthalate

Endosulfan Il

Fluoranthene

Flucrene
Hexachlorocyclopentadiene
Iscphorone .
Malathion




7
ethyl parathion Meihyl parath ‘Methyl parathion
\ Naphthalens Naphthalens Naphihalene Naphtlialene
Nitrobenzene Nitobenzene Nitrobenzene Nitrobenzene Nitrobenzene
OCDF
HParathion Parathion . Parathion
Phenanthrene Phenanthrene Phenznthrens Phenanthrene Phenanthrene
Phenol Phenol Phenol Phenol
Pyrene Pyrene Pyrene Pyrene
kSeleniuvm Selenium Selenium : Selenium . Selenium
HSitver : Silver Silver '

a



6.5 g/day consumption rate, 30 & 70 year 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-BExCDF
1,2,3,7,8,9-BxCDD 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
1,2,3,7,8-PeCDF
1,2,3,7.8,9-HxCDF
1,2,3,6,7,8-HxCDF
'1,2,3,6,7,8-HxCDD
A 1,2,3,4,7,3-HxCDD
1,4-Dichlorobenzene 1,4-Dichiorobenzene
2,4,5-Trichlorophenol 2,4,5-Trichlorophencl
3,3'Dichlorobenzidine 3,3'Dichlorcbenzidine 3,3'Dichlorobenzidine
Aldrin Aldrin . Aldrin
alphe-BHC alpha-BHC alpha-BHC
Aroelor 1221 Aroclor 1221 Aroclor 1221
Aroclor 1232 Aroclor 1232 Aroclor 1232
Aroclor 1242/1016 Aroclor 1242/1016 Aroclor 1242/1016
Aroclor 1248 Aroctor 1248 Aroclor 1248
Aroclor 1254
Arsenic
Benzo[a]pyrenc Benzofa]pyrens Benzofa]pyrene
Bis (2-chloroethyi)ather Bis (2-chloroethyl)ether Bis (2-chloroethyl)ether
. . Bis (2-¢thylhexylphthalate )
Dibenzofa,hlanthracens Dibenzofa, hlanthracene Dibenzo[a, hlanthracene
Dicofol Dicofol Dicofol
Dieldrin Dieldrin Dieldrin
: gamma-Chlordane
Heptachlor Heptachior Heptachtor
Heptachlor epoxide Heptachlor epoxids Heptachlor epoxide
Hexachlorobenzene Hexachlorobenzene Hexachlorobenzene
Hexachlorobutadiene Hexachlorobutadiene
o,p'-DDD
o,p’-DDE
0,p"-DDT
Pentachtorephenol Pentachlorophenol Pentachlorophenot
Toxaphene Toxaphens Toxaphene
54 g/day CoNSUMpLION tate (in addition to 1St UDGEE 6.5 g/0ay), 30 & 70 year exposure :
. 1,4 Dichiorobenzens
2,4,5-Trichlorophenol
1,2,3,4,7,8-HxCDF
1,2,3,6,7,8-HxCDF
1,2,3,4,6,7,8-HpCDD
1,2,3,4,7,8,9-HpCDF 1.2,3,4,7,8,9-HpCDFP
alpha-Chlordane alpha-Chlordane alpha-Chlordane
BenzfaJanthracens Benzfalanthracene Benz[alanthracene
) betz.BHC beta-BHC beta-BHC
Bis (2-ethylhexyl)phthalate -
Carbazole Carbazole Carbazole -
gamma-Chiordane gamma-Chlordane
Hexachloroethane Hexachioroethane Hexachloroethane
. Hexachlorobutadiene )
Indenof1,2,3-cd}pyrene Indenof1,2,3-cd]pyrene Indeno[1,2,3-cdlpyrene
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TABLE D-3. NON-DETECTED CHEMICALS WHICH EXCEED A 1.0E-6 EXCESS CANCER RISK AT THE DETECTION LIMIT FOR 1993 (Page 2 of 2)

CARP CRAYFISH LS SUCKER
54 g/day consumption rate {in addition to list under 6.5 g/day), 30 & 70 year exposure
Lindane Lindare Lindang
o,p'-DDE o,p"-DDE
o,p’-DIF o,p'-DDT
p.p’-DDT
176 g/day consumption rate (in addition fo lists under 6.5 and 54 gfday), 30 & 70 year exposure
1,2,3,4,6,7,8-HpCDF
1,2,3,4,7,8,%-BpCDF
Isophorone Isophoronse
o,p'-DDD 0,p"-DDD '

g,p"-DDD

hemicals in bold exceed threshold risk vatue for 70-year exposure, but not for 30-year sxposurg
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1,2, 4-Tnchlorobenzens
1,2-Dichlorobenzene
1,3-Dichlorobenzene

2,4,6-Trichlotophenol
2,4-Dichlorophenol
2,4-Dimethylphenol

2,4 Dinitrophenol
2,4-Dinitrotoluens
2,6-Dinitrotohsene

1,2, 4Trichiorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzene

2,4,6-Trichlorophenol
2,4-Dichlorophenol
2,4-Dimethyiphenol

2,4-Dinitrophenol
2,4-Dinitrotoluene
2,6-Dinitrofoluens

1,2.4-Trichiorobenzene
1,2-Dichlorobenzene
1,3-Dichlorobenzens
2,4,6-Trichlorophenol
2,4-Dichtorophenol
2,4-Dimethyiphenol
2,4-Dinitrophenol
2.4-Dinitrotoluene
2,6-Dinitrotofuene

2-Chlotonaphthalens 2-Chloronaphthalene 2-Chloronaphthalene
2-Chlorophenol 2-Chlorophenc! 2-Chlorophenol
2-Methyinaphthalens '
2-Methylphenol 2-Methylphenot 2-Methylphenol
2-Nitroaniline 2-Nitroaniline Z-Nitroaniline
2-Nitrophenol 2-Nitrophenol 2-Nitrophenol
3-Nitroaniline 3-Nitroaniline 3-Nitroanilice
4 ,6-Dinitro-2-methylphenol 4,6-Dinitro-2-methylphenol 4,6-Dinitro-2-methylphenol
4-Bromoephenyl phenyl ether 4-Bromophenyi phenyl ether 4-Bromepheny! phenyl ether
4-Chloro-3-methylphenc] 4-Chloro-3-methylphenol 4-Chloro-3-methyiphenol
4-Chioroaniline 4-Chloroaniline 4-Chloroaniline
4-Chlorophenyiphenyiether 4-Chlorophenylphenylether 4-Chlorophenylphenylether
4-Methylphenol : 4-Methylphenol
4-Nitroaniline 4-Nitroaniline 4-Nitroanjline
4-Nitrophenol 4-Nitrophenot 4-Nitrophenot
Acenaphthene Acenaphthens
Acenaphthylens "Acenaphthylene Acenaphthylene
Americium 241 Americium 241 Americium 241
Anthracens Anthracens Anthracene
Antimony - ) Antimony
Benzo[b,k]fluoranthene Benzo(b,k]ffucranthene Benzojb,k]fluoranthens
Benzofg,h,ilperylene Benzofg,h.ilperylene Benzoig,h,ijperylene
Benzoic acid Benzoic acid Benzoie acid
Benzy! Alcohol Benzyl Alcchol
Bis{2-chloroethoxy)methane Bis(2-chloroethoxy)methane Bis{2-chloroethoxy)methane
Bis(2-chloroisopropyijether Bis(2-chloroisopropylether Bis(2-chloroisopropyi)ether
Butyl benzyl phthalate Buty! benzyl phthalats Butyl benzyl phihalats
Cesium 137 Cesium 137 ’
Chrysens: Chrysene Chrysene
Cobalt 60 Cobalt 50 Cobalt 60
delta-BHC delta-BHC delta-BHC
Di-n-burylphthalate .
Di-n-octylphthatate Di-n-cctylphthalate ' Di-p-octylphthatate
Dibenzoferan Dibenzofuran
Dibutyltin '

Diethyl phthalate Diethyl phthalate Diethyl phthalate
Dimethyl phthalate Dimethyl phthatate Dimethy] phthalate
Endosulfan I Endosulfan § Endosulfan I
Endosuifan I Endosuifan I Endosulfun I
Endosulfan sulfate Endosulfan sulfate Endosulfan svifate
Endrin Endrin Endrin
Endrin aldehyde Endrin aldehyde Endrin aldehyde
Endrin ketone Endrin ketone Endrin ketone
Europium 152 Europium 152 Enropium 152
Europium 154 Europium 154 Europiom 154
Europium 155 " Europium 155 Europium 155
Fluoranthens Fluoranthene Fluoranthene
Flucrene . Fluorene
Hexachlorocyclopentadiene Hexachlorocyclopentadiene — Hexachlcrocyclopentadiene
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Isophorons .
Methoxychlor Msthoxychlor Methoxychlor
Methyl parathion Moethyl parathion Methyl parathion )
Monobutyltin Me