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ABSTRACT

Thirty-day flow-through biocassays were conducted on the button-up stage
of rainbow trout, Salmo gairdneri, using dilutions of waste water from the
Champion International Paper Mill near Frenchtown, Montana. A seven-day
daphnid, Ceriodaphnia dubia, life-cycle test was conducted on a similar series
of dilutions as those used for the trout. In addition, a Ceriodaphnia dubia
static-renewal life-cycle test was conducted on samples of Clark Fork River
water from nine stations above and below Champion (ambient test),

Test dilutions used in the study and endpoints used as indicators of
effects follow. Dilution waters used for each test were from two sources:
(1) Clark Fork River water taken above Champion property and (2) unchlorinated
well water. For the trout the percentages of waste for each dilution water
were 2, 1.5, 1.12, 0.64, 0.36, 0.2 and 0 (control) percent. For the C. dubia
test, the series was 4, 2, 1.5, 1.12, 0.64, 0.36, 0.2, and 0 (control)
percent, For the ambient test using C. dubia and river water, samples were
taken daily at each of nine locations, returned to the laboratory unpreserved
and the test organisms transferred daily into the new sample. Endpoints of
effects for the trout was mortality and growth measured two ways: weights and
lengths. Any other indication of effect was noted. For the tests with C.
dubia, mortality and reproduction were used as endpoints.

Mortality of fish in both series of dilution waters and waste was
extremely low and no indications of reduced growth could be attributed to
increased concentrations of Champion's waste water., No abnormal swimming or
feeding behavior, incidences of disease, nor pathology were apparent during or
after the test. No evidence was found to indicate that test dilutions were
chronically toxic to trout.

Using reproduction as an endpoint of effect, the number of young daphnids
produced by each female C. dubia was significantly less in the four percent
waste dilution using Clark Fork River water. Control mortality in the
dilutions of unchlorinated well water was 60 percent indicating
incompatibility with this water.

Ceriodaphnia dubia survived and reproduced in ambient water from nine
locations on the Clark Fork River and no indication of toxicity was found at
any of tie stations. Greatest reproduction was in water taken at Huson, the
station immediately below Champion.

ii



ACKNOWLEDGEMENTS

The assistance of the following individuals is gratefully acknowledged.
Mr. Bruce Binkley of the Operations Division, National Enforcement
Investigations Center (NEIC), Denver, Colorado for driving NEIC's mobile
bioassay vehicle to the study site and assisting in the preparation of the
laboratory. Mr. Robert Harp, Chief, Assistance Director of Operations (NEIC)
for the loan of the vehicle. Ms. Maureen Martin of EPA Region VIII
Environmental Services Division for assistance in set-up at the bioassay. Mr.
Daniel Potts, Plant Manager of the Stone Container Corporation (formerly
Champion International) for his support of the project. Messers Larry Weeks,
Bill Henderson and Dick Kulawinski for assisting in the day-to-day activities
at the study site such as laboratory support, providing water, electrical
power and access to the area, Mr. Tom Pruitt of the U.S. Fish and Wildlife
hatchery Creston, Montana for providing the test fish. Finally, Dr. Loren
Bahls, Department of Health and Environmental Sciences for providing
assistance in locating space, transporting samples, meaking travel
arrangements, contacting managers at the Stone Container Corporation and
providing valuable technical assistance. Without his assistance this project
would not have been possible,

iii



CONTENTS

Page

Abstract ii
Acknowledgements iii
Introduction 1
Background of the Study 1
Request for Assistance 2
Consideration of Test Procedure and Conditions 2

Site Description 3
Methods and Materials 3
Procedures 3
Sampling Dates and Parameters 6
Results 9
Clogyed Drain System 9
Mortality 9
Growth of Fish 9
Ceriodaphnia Growth and Reprodauction in Waste Water 13
Ceriodaphnia Growth and Reproduction and Below Outfall 13
Analysis of Chemical Constituents 17
Discussion 18
Recommendations 19
Literature Cited 20

Appendices

A. Outline for Chronic Fish Bioassay: Champion International Paper
Mill, Frenchtown, Montana.

B. Means (and Ranges) of Chemical Parameters Measured On-Site:
Champion International Waste wWater Diluted with Unchlorinated Well
Water,

C. Means (and Ranges) of Chemical Parameters Measured in the
Laboratory: Champion International Waste Water Diluted with
Unchlorinated wWell Water,

D. Means (and Ranges) of Chemical Parameters Measured in the
Laboratory: Champion International Waste Water Diluted with
Unchlorinated Well Water,



Means (and Ranges) of Chemical Parameters Measured On-Site:
Champion International Waste Water Diluted with Clark Fork River
Water.

Means (and Ranges) of Chemcial Parameters Measured in the
Laboratory: Champion International Waste Water Diluted with Clark
Fork River Water.

Means (and Ranges) of Chemical Parameters Measured in the
Laboratory: Champion International Waste Water Diluted with Clark
Fork River Water.

Organic Analysis Data Sheet - Champion Waste 5/17/85.

Organic Analysis Data Sheet -~ Champion Waste 5/31/85.

ICAP Analyses Data Sheets, Champion Waste Water, Well Water, and
Clark Fork River Water, collected on 5/17/85 and 5/31/85.



INTRODUCTICN

In a letter dated January 9, 1985, the Regional Administrator of EPA's
Region VIII received a request for assistance from the Department of Health
and Environmental Sciences, State of Montana, for use of a mobile bioassay
facility to conduct a long term test using rainbow trout on treated waste
water from Champion International Paper Mill.

For some time, there had been public concern about water quality in the
lower Clark Fork, River, in particular the long-term impacts from the
discharge of treated waste water from Champion International. The question
was whether Champion waste water had deleterious effects on the early-life
stages of trout inhabiting the Clark Fork River. Results of such a study
would aid in conducting a modified discharge permit originally issued by the
State of Montana in April 1984. Assistance was requested to conduct long-term
chronic bioassays using trout eggs through post hatch.

Background of the Study

The Champion International Paper Mill, formerly Hoemer-Waldorf and
recently purchased by the Stone Container Corporation, located at Frenchtown,
Montana, began operation in 1957. At startup, mill production of unbleached
kraft pulp totalled 250 tons/day (TPD). Since 1957, mill expansions have
occured in 1960, 1966, 1970, and 1976; with the current production, a maximum

,of 2005 TPD unbleached kraft pulp and liner board. At present, Champion waste
water receives the equivalent of secondary treatrment (aeration) followed by a
minimum of 10 days retention. An intricate and convoluted series of retention
ponds is shown by diagram in Figure I. Three non-chloro-phenolic biocides are
used to treat the paper machine stock systems and the minimum amount of
ailution the waste water would receive in the Clark Fork River is 200 parts
river water to 1 part waste water. A more detailed summary concerning issues
in the Clark Fork follows.

According to the publication, Montana Water Quality 1984, the two largest
dischargers to the lower Clark Fork are the City of Missoula and Champion
International. Both have been asked to expand their self-monitoring programs
to provide data needed by the state to assess water quality impacts. A
modified permit, issued in April 1984, allowed Champion to increase its yearly
load of suspended solids to the river and to discharge year-round, but only
when flows in the river exceed 1,900 cubic feet per second (cfs). Nutrients,
heavy metals and suspended solids, expecially organic solids had been issues
raised. Concern has been expressed about Champion and the City of Missoula as
point sources of nitrogen and phosphorus which may have stimulated undesirable
algal growtn in downstream reserviors and in Lake Pend Oreille, Idaho. Heavy
metals which originate upstream in the Butte mining district, may have been
mobilized by lowered dissolved oxygen aud lower pH of bottom waters
downstream, thereby making them more toxic to fish and aquatic life.
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Request for Assistance

Therefore, the request from the State of Montana involved testing the
long term effects of wastewater using two options:

1. a 30-day test from fertilized trout eggs to hatch, or

2. a 60-day test from the eyed-egg stage of a trout through 30 days of
growth.

The first option has the advantage of testing at what was believed to be the
most sensitive stage of embryological development, the period immediately
after fertilization. The second option allowed for measurement of rate of
growth and survival, two sensitive endpoints. Because the American Society
for Testing and Materials procedure (ASTM, 1985) recommended the eggs should
be incubated at 100C and at extremely low light intensity, the development
of eggs using either option was extremely lengthy due to the low temperature.
EPA responued to the request for assistance with a workplan outlining an
optional approach to address the concerns in the letter of request (Appendix
a).

Considerations of Test Procedure and Conditions

The Montana Department of Health and Environmental Sciences requested
that tests be conducted on the most sensitive stages of fish inhabiting the
Clark Fork River. Specifically, tests were requested using the egg stage of
the rainbow trout life cycle. Wastes from the pulp mill lagoon system were to
be mixed with dilution water from the Clark Fork River and pumped through a
"flow-through" dilution system to test chambers containing trout eggs.

However, information received from Dr. C.E. Warren at Oregan State
University (Personal Conmunication 2-4-85) indicated that the most sensitive
stage of a salmonid species exposed to stable unbleached kraft pulp nill
waste, was the period from button-up stage to the juvenile stage in the life
cycle., Therefore, EPA Region VIII personnel proposed the following tests:
(1) rainobow trout exposed to dilutions of waste from the button-up staye
through 30 days, and (2) a seven-day Ceriocaphnia dubia life cycle test,
exposed to a series of waste dilutions similar to those used in the studies
with trout.




In addition to the test above, a seven-day Ceriodaphnia life cycle test
was used to determine ambient toxic conditions in the Clark Fork River at nine
sites above and below Champion International. Each day from May 10 to 16, a
grab sample of water from the CLark Fork was transported to the study site at
Champion International to be used in the testing.

Site Discription

The Champion International Paper Mill is located about five miles
northwest of Missoula, Montana near Frenchtown. The mill and waste ponds are
located on the left side of the river (north bank) with some treatment ponds
close enough to the river to se€p-wastes into the river. The mobile
laboratory was located on Champion's property next to the River at a power
source close to ponds 1A and 2 (Figure l). Treated waste water was hauled
(daily) to the mobile laboratory and mixed with Clark Fork River water for one
series of dilutions. A separate set of dilutions was obtained by mixing the
waste with unchlorinated well water from wells adjacent to the mobile
laboratory.

METHODS AND MATERIALS
Procedures

The following procedures were used as guidance for conducting the test
with rainbow trout: ASTM, 1985; Birge and Black, 1981; and Peltier and Weber,
1985. Larval rainbow trout, Salmo gairdneri, were obtained from the U.S. Fisn
and Wildlife hatchery, Creston, Montana on May 3, 1985 and transported to the
mobile laboratory. They were acclimated to and held in unchlorinated well
water until testing began on May 13, 1985. During this period of ten days the
fish began to actively feed on trout chow and from this stage through the 30
days of testing they were fed a rate of 4% diet (dry weight/fish weight/day)
as suggested in the ASTM, draft No. 8 document. Test temperature was 12 + 1.5
C throughout the test period and test dates, May 13 - June 12, 1985. Forty
fish were used in each aguarium, resulting in 80 fish per waste dilution.

We used the following methods to test Ceriodaphnia dubia: Mount and
Norberg 1984; Horning and Weber 1985; and Hamilton 1984. To begin a test,
twelve-hour-o0ld daphnids, one per test container and ten replicates per
dilution of Champion International waste water or ambient site water from the
Clark Fork River, were used. Each day, for seven consecutive days, the
daphnids were transferred into renewed test solutions. O day four, the
females began to produced young and within three days ana two additional
broods, about 30 + dapnnids/female daphnid in "control" water are produced.
Their diet consisted of a mixture of dried cereal leaves, trout chow and
bakers' yeast,




For the fish tests, dilutions of Champion's waste water wera
predetermined to provide the following series using Clark Fork River as
dilution: 4/200; 3/200; 2.24/200; 1.28/200; 0.72/200; 0.4/200; and 0/200
(control). A second series of identical dilutions were also tested using
unchlorinated well water. This latter series was tested because of the
possibility of metals in Clark Fork River Water confounding the results using
the Champion waste. The result was a median dilution between 1/200 and
0.72/200 diluter setting in both series of dilutions. In terms of percentages
of waste to dilution water, the series were 2, 1.5, 1.12, 0.64, 0.36, 0.2, and
0 (control) percent. ’

For the Ceriodaphnia.tests, the percentages of waste using either the
Clark Fork River water or unchlorinated well water were 4, 2, 1.5, 1.12, 0.64,
0.36, 0.2 and 0 (control) percent.

To test ambient conditions in the Clark Fork River with Ceriodaphnia,
each day from May 10 to 16, grab samples of water from nine sites on the Clark
Pork River were transported to the study site at Champion's. These sites were
above and below the plant and the locations are listed in Table 1. Each day
test animals were transferred to new solutions (static renewal) and events
such as mortality or reproduction were noted and recorded.




Table 1. Locations of Sampling Stations on the Clark Fork River, (CFR)
May 10-16, 1985,

Station Number Description
10 CFR Below Milltown Dam
11 CFR Above Missoula WWTP
12 CFR Harper Bridge
13 CFR At Huson (below Champion)
14 CFR At Superior
15 CFR Above Flathead confluence
16 CFR Thompson Falls
17 CFR Below Thompson Falls
18 CFR Below Noxon Dam



Sampling Dates and Parameters

Samples were collected from each of 14 aquaria according to the schedule
in Table 2. In some instances, samples were taken from a single replicate.
All sample collection, handling and preservation followed the guidelines
established in the following: EPA, 1983; Peltier and Weber, 1985.
Information regarding sample size, container, perservative and special
handling for various parameters to be analyzed is summarized in Table 3.



Table 2. Sample Parameters and Frequency Champion International Paper Mill,
Frenchtown, Montana

Analysis Frequency Lab Location
D.0O. Daily Mobile Lab
Temp, Continuous Mobile Lab
Hardness Daily State
Alkalinity Daily Mobile Lab
PH Daily Mobile Lab
Conductivity or TDS Weekly State

Mobile Bioassay

NH3-N Daily State
Dissolvent Organic Carbon Weekly State
Total Organic Carbon Weekly State
BOD Weekly State
Color Weekly State
Chlorides Daily & Weekly State
Sulfide Weekly State
ICAP Metals 6 Samples Denver-gPA
Organic Priority Pollutants 6 Sanples Denver-EPA



Table 3

Sample Regquirements for Chemical Samples Sent to the State and EPA Laboratories

Chemical Samples Size Container Preservative

NH3-N, Total 1 liter Cubitainer 2ml conc H2S04

NO3-N

NOo—N

TDS, Conductivity and 1 liter Cuwitainer Chilled

Hardness

Priority Pollutant 1 quart Glass Jar Chilled
Organics

ICAP-Metals 1 quart Cubitainer Sml conc. HNO3



RESULTS

Clogged Drain System

One unfortunate event interrupted an otherwise problem-free study at
Champion. On day 12, a drain system evacuating test water from each of the
test aguaria, became clogged. As a result, the test dilutions delivered to
aquaria, were not drained. The aquaria finally filled and overflowed into the
temperature control bath. As this process was occurring, test fish escaped
into the bath, and eventually mixed with fish from other aquaria.
Consequently, certain data could not be used in the analyses because of
increased nurbers of fish in two aquaria while most had reduced numbers of
fish. As a result, aquaria with the 0.2 percentage wastewater dilutions were
not used in the analysis of data.

Mortalitz

Mortality during the tests was extremely low in both river and well water
dilutions. Using a base of 80 fish per dilution, the percentage of deaths was
10% or less in the dilutions of river water; 8.75% or less in the well water
dilutions. No fish died in the last aine cays in the well water and only one
died in the last ten days in the river water dilutions. Approximately half of
the fish that died in the first 20 days of the test were recorded as
"pinheads" or non-feeding larvae.

Growth of Fish

Means of condition coefficients, determined by dividinyg the wet weight by
the (length)3, are shown in Table 4. Although significant differences in
coefficients occurred among several test groups and controls (0.0), there was
no relationship between coefficients and dilution of waste water. Based on
condition coefficients, significant differences occurred between control.and
test fish in the 1.12 and 1.5 percent waste water diluted with river water,
Also, in waste water diluted with well water, fish were smaller in the 0.64
anGg 1.5 percent. We note that some fish exposed to dilutions of river water
appeared to be healthier (based on condition coefficients) than those in well
water; however, the grand average of the two test regimes (all groups in river
water vs. those in well water) were the same, i.e. 165.9 mg for river water
and 165.8 my for well water.



Means and 95 percent confidence limits of wet weights of fish are shown
in Table 5. These data are provided to address the varying number of fish in
a tank with regarc to their growth due to overcrowding and competition for
food, or effects of behavior because of in an uneven number of fish per tank.
Inspection of wet weights again did not show a dose-response effect with
increased concentration of Champion waste water, although fish in dilutions of
riverwater of 0.36, 0.64, 1.12 and 1.5 weighed significantly less than
controls. Interestingly the heaviest fish were the controls in river water,
the next heaviest were fish in the 2.0 percent waste water/river dilution. We
also noted that the lowest nurmber (33) of fish in any test dilution (2.0
percent of wastewater/river; 1.12 percent dilution wastewater/well), were
heavier than those in other dilutions, but these differences were not
significant. The grand average of mean weights of all fish in the river water
dilutions were 15 percent greater than those in dilutions of well water
suggesting that some factor in the well water was not compatible with
successful weight gain of the fish.
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Table 4

Means (X) and 95% Confidence Intervals of Condition Coefficients of Rainbow

Trout, Tested in Various Dilutions of Champion International Waste Water.

RIVER WATER

Percentage Means (X) 95% Confidence Nuroer of

Waste water Condition Interval Fish Per

Dilution Coefficient Dilution
0.0 173.7 165.9-180.5 56
0.2 182.7 176.8-188.72 85
0.36 164.4 156.7-172.2 66
0.64 160.0 152.5-167 .4 58
1.12 159.0 154 .4-163.63 76
1.5 148.3 142.6-154.13 48
2.0 173.2 168.8-177.6 33

WELL WATER

0.0 164.0 158.2-169.7 49
0.2 146 .9 143.7-150.02 111
0.36 172.2 166.9~177.% 70
0.64 175.9 171.9-179.93 74
1.12 175.0 168.5~181.5 33
1.5 159.3 150.3-168.33 39
2.0 167.6 162.8-172.3 49

1 Conuition coefficients were calculated by dividing the wet weights of each
fish alive at the end of the study by the (length)3, multiplied times

104. This procedure provided a measure of the "health’ or "plumpness” of the
fish expressed as whole numbers.

2 Excluded from analysis uue to co-mingling of fish; data used in the
analysis are from the replicates showing number of fish as > 40 each

3 significantly different from control fish based on 95% confidence limits,
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Table 5

Means (X) and 95% Confidence Intervals of Wet Weights of Rainbow Trout, Tested
i various Dilutions of Champion International Waste Water,

Percentage Means (X) 95% Confidence Number of
Waste Water Wet Interval Fish Per
Dilution Weights (ma) nilution
RIVER WATER
0.0 909.7 828.7-990.7 36
0.2 837.6 775.6-899.61
0.36 742.0 678 .9-805.52 66
0.54 666 .6 611.2-722.02 58
1.12 732.6 678.7-787.02 76
1.5 697.3 649.1-745.52 48
2.0 900.2 815.3-985.1 33
WELL WATER
0.0 675.9 645.5-706.4 49
0.2 597.8 567 .2-628.41 111
0.36 708.0 651.6-764 .4 70
0.54 673 .6 618.1-729.1 74
1.12 724.0 645.2-802.8 33
1.5 697 .1 034.0-760.2 39
2.0 612.7 555.5-669.9 49

1. Excluded from analysis due to co-mingling of fish; data shown are from the
replicates showing total number of fish as > 40 eacn.

2. Significantly different from control fish based on 95% confidence limits.
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Ceriodaphnia Growth aiid Reproduction in Waste Water

Tests with Ceriodaphnia (chronic seven-day static renewal) using waste
water and dilutions of well water were not considered acceptavle for
analysis. Control mortality was 60% in this study, indicating something in
the test dilution (well) water affected the survival of daphnids.

Test with the daphnids and wastewater diluted with Clark Fork River water
were completed successfully and these data are shown in Table 6. Using the
95% confidence intervals to indicate differences, the number of neonates
produced per female was significantly lower in the 4% (8/200) dilution than in
controls. We also noted that reproductive success of the 4% dilution-group of
daphnids was significantly less than in the 0.2, 0.36, 1.12, 1.5, dilutions as
well.

Ceriodaphnia Growth and Reproduction, Above and Below Qutfall

Using ambient water from the Clark Fork River sampling stations above and
below Champion's outfall as test water, Ceriodaphnia survived and reproduced
in water from all locations (Table 7). Survival was 90% and above, and
reproduction in water from all stations equalled or exceeded the controls
(Table 3). Stations 10, 11, and 12 were considered as "controls" because they
were upstream of Champion's outfall. Stations 14 through 18 were considered
as "test" stations because they are below Champion. Interestingly, there were
no statistical differences among any stations with respect to survival (all
greater than 90%), or reproduction (Table 7), except that station 13 (Huson
below Champion), reproduction (measured as number of young per female) was
significantly greater than all others (Table 7). This difference was
significant using data from the 3rd, 4th, or 5th brood releases in the -
calculations. For example, almost 40 neonates per female were produced on day
7 in water from Huson; whereas between 30 to 34 were produced, on the average,
at the other eight stations.
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Table 6

Means (X), Standard Deviations (S.D.) and Confid ence Intervals of Ceriodaphnia
Reproduction, Tested in Various Dilutions of Champion International Waste
water Diluted with Clark Fork River Water

Percentage Number Mean 95% Confidence
Waste water of Number of Iaterval
Dilution survivors Neonates
Produced
0.0 8 10.6 6.5-14.7
0.2 9 9.9 7.2-12.6
0.36 9 10.9 5.8-16.0
0.64 9 6.6 4.2- 9.0
1.12 9 12.2 7.2-17.2
1.5 10 10.1 6.6-13.6
2.0 10 9.9 4.9-14.9
4.0 9 3.41 1.0- 5.8

1. Significantiy uifferent from controls (0.0) at P 0.05.
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Table 7

Average Number (%) of Neonates Produced Per Female Ceriodaphnia in Seven
Consecutive Daily Samples of Clark Fork River Water Taken From Nine Stations.

Station Description Number Mean 95% Confidence
of Number of
surviors Neonates
Produced Interval

- Data from Total of Five Broods -

10 CFR Below Milltown Dam 10 30.6 26.2-35.0
11 CFR above Missolua WWIP 10 30.0 28.4-31.6
12 CFR Harper Bridge 9 30.6 27.8-33.4
13 CFR At Huson (below Champion) 10 39.9 35.9-43.91
14 CFR At Superior 9 32.1 30.3-33.9
15 CFR Aoove Flathead confl. 9 33.8 28.9-38.7
16 CFR Thompson Falls 9 30.2 27.5-32.9
17 CFR Below Thompson Falls 10 30.6 28.1-33.1
18 CFR Below Noxon Dam 10 31.3 28.7-33.9

- Data from Total of Four Broods -
10 CFR Below Milltown Dam 10 29.6 26.3-32.9

11  CFR Above jissoula WWIP 10 3U.0 28.4-31.6

15



14

16
17
18

10

11

14
15
16
17
18

CFR Harper Bridge

CFR At Huson (Below Champion)
CFR At Superior

CFR Above Flathead Confl.
CFR Above Thompson Falls

CFR Below Thompson Falls

CFR Below Noxon Dam

- Data from Total of Three Broods -

CFR Below Milltown Dam

CFR Above Missoula WWIP

CFR Harper Bridge

CFR At Huson (below Champion)
CFR At Superior

CFR Apove Flathead confl.
CFR Above Thompson Falls

CFR Below Thonpson Falls

CFR Below Noxon Dam

10

10
10

10

10

10

10

29.3
35.4
32.1
30.0

29.1

31.3

21.0
20.0
19.8
23.4
21.3
19.9
19.9
19.4
21.3

27.3-31.3
33.7-37.11
30.3-33.9
28.0~32.0
27.5-30.7
27.6-30.6
28.7-33.9

19.4-22.6
18.9-21.1
18.5-21.1
22.5-24.31
20.3-22.3
18.9-20.9
18.9-20.9
17.9-20.9
19.3-23.3

1 significantly different from other stations, i.e. greater number of
neonates produced per female.
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Analyses of Chemical Constituents

sumnaries of chemical parameters measure during the testing are shown in
Appendices B through G. Inspection of these data indicate that
characteristics of the final test dilutions were similar among the aquaria
with either well water or river water, Total ammonia and test temperatures
were virtually identical. The pH was higher in well-water dilutions along
with conductivity, calcium, magnesium, and alkalinity. Concentrations of
dissolved sulfide was greater in dilutions of river water than well water as
were concentrations of dissolved organic carbon and total organic carbon.
Concentrations of dissolved oxygen throughout the test aquaria were
essentially indentical and well above acceptable lower limits for trout. The
decision to deliver compressed air to test aquaria was due to slightly lower

dissolved oxygen in dilutions of unoxygenated well water and not the river
water.

Analysis of 100 percent Champion waste water, Champion's well water, and
the Clark Fork River above Champion's outfall on two different sampling dates
did not reveal concentrations of known toxic materials (priority pollutants)
(Appendices H and I). Of note were concentrations of natural acids, ketones
and alcohols in Champion's wastewater with most of these substances higher in
the sample collected on 5/17/85 that the sample collected on 5/31/85.

Analyses of metals by ICAP (Appendix J) on two sampling dates did not
show any metals at concentrations believed to be toxic. Of interest was the
concentration of aluminum in Champion's waste water of 4860 ug/l in the
5/17/385 sample and 3440 ug/l in the 5/31/85 sample. Freeman and Everhart
(1971), found that aluminum salts were slightly soluble at pH of about 7.0 and
had little effect in rainbow trout. As the pH was raised, greater amounts of
aluminun became dissolved and therefore, more toxic. Likewise, studies of
acid precipitation suggest that at lower pH, e.g. 5-6, aluminum is also
mobilized and more toxic. Important to consider in the tests at Champion was
that the maximum concentrations of aluminum in the test solutions were only
two percent of those concentrations shown i the analyses pecause of the
dilution factors.
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DISCUSSION

We found no evidence that test dilutions of Champion's waste water were
chronically toxic to trout. It was unfortunate that the drain system
evacuating the test water caused the mingling of fish, but it should also be
understood that after the upset, the fish in their respective test aquaria
were continuously exposed to the dilutions of waste water for at least 20 days
with no apparent effects in survival or growth. There were no noticeable
behavioral changes and no incidences of disease nor pathology associated with
the waste water.

The single criterion of effect which appeared to be significant was the
reduced number of neonates (young) produced by Ceriodaphnia in the four (4)
percent waste diluted with Clark Fork River water, a concentration which is 16
times the current allowable dilution. Also, there was no indication that the
Clark Fork River was impaired at Huson (downstream of Champions' discharge)
based on a Ceriodaphnia test. 1In fact, Ceriodaphnia produced more young
(daphnid) at this station than at all others,

18



RECOMMENDATIONS

Recommendations for further testing include additional acute and chronic
tests with fish and invertebrates. Acute tests are necessary because they
provide data for a better-defined series of dilutions for subsequent chronic
tests and provide data for calculating acute and chronic ratios. (Using the
data in the present report, there were no LC50 limits of toxicity and no
toxicological basis for choosing the two percent dilution as the upper
limit,) Recommended dilutions of wastewater in the acute tests could be the
series; 100, 75, 56, 32, 18, 10 percent waste and a Clark Fork River Water
control. Suggested species could include post button-up rainbow trout; the
midge Tanytarsus tentans, and Hyalella azteca both representing benthic forage
species; and Ceriodaphnia as a reference species-comparison for earlier tests.

For the chronic test, we recommend an eight-day-growth study with post
button-up stage rainbow trout tested in two diluter systems be considered.
Because we do not have data from acute tests to aid in setting the range of
test dilutions, two options are available. The first would provide two
identical series of dilutions and about 160 fish per dilution to provide
values of (n) great enough to determine subtle differences. The second option
could provide a concurrent series using both diluters and a range of 50, 37.5,
28, 16, 9, 5, 2, 1.5, 1.12, 0.64, 0.36, 0.2 percent plus two Clark Fork water
controls. These dilutions are feasible without alteratious in the diluter
design. By this method, if the acute tests showed that the LC50 was between
35 and 65% dilution for example, then the series should bracket the chronic
range. In contrast, by using the present test methodology of a two percent
upper dilution, a chronic value may never be determined regardless of the
duration of the test. A distinct advantage of an eight-day-growth study with
rainbow trout would be the ability to repeat the study witiiin a three to four
weeks testing period if an upset occurred.
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APPENDIX A

Qutline for Chronic Fish Bioassay:
Champion International Paper Mill, Frenchtown, Montana

Introduction

In a letter dated January 9, 1985, the Regional Administrator (Region
VIII) received a request for assistance from the Department of Health and
Environmental Sciences, State of Montana for use of a mobile bioassay facility
to conduct a long term test using eggs of rainbow trout, on treated wastewater
from Champion International paper mill. Assistance was requested to conduct
long-term chronic bioassays using trout eggs through post hatch.

For some time, there has been public concern about water quality in the
lower Clark Fork River, in particular the long-term impacts from the discharge
of treated wastewater from Champion International at Frenchtown. The question
that needs resolution is whether the Champion wastewater has discernable
effects on the early-life stages of trout inhabiting the Clark Fork River.
Results of such a study would aid in the review of a modified discharge permit
issued by the State of Montana in April 1984.

Background of the Study

The Champion International Paper Mill, formerly Hoerner-Waldorf, located
at Frenchtown, Montana began operation in 1957. At startup, mill production
of unbleached kraft pulp totalled 250 tons/day (TPD). Since 1957, mill
expansions have occurred in 1960, 1966, 1970, and 1976; with the current
production, a maximum of 2005 TPD unbleached kraft pulp and liner board. At
present, Champion wastewater receives the equivalent of secondary treatment
(aeration) followed by a minimum of 10 days retention. An intricate and
convoluted series of retention ponds is shown by diagram in Figure I. Three
non-chloro-phenolic biocides are used to treat the paper machine stock systems
and the minimum amount of dilution the wastewater would receive in the Clark
Fork River is 200 parts river water to 1 part wastewater. A more detailed
explanation follows concerning issues in the Clark Fork.

According to the publication, Montana Water Quality 1984, the two largest
dischargers to the lower Clark Fork are the City of Missoula and Champion
International. Both have been asked to expand their self-monitoring programs
to provide data needed by the state to assess water quality impacts. A
modified permit, issued in April 1984, allows Champion to increase its yearly
load of suspended solids to the river and to discharge year-round, but only
when flows in the river exceed 1,900 cubic feet per second (cfs). Nutrients,
heavy metals and suspended solids, especially organic solids also are of
concern. Concern has been expressed about Champion and the City of Missoula
as point sources of nitrogen and phosphorus which may stimulate undesirable
algal growth in downstream reservoirs and in Lake Pend Oreille, Idaho. Heavy
metals which originate upstream in the Butte mining district, may be mobilized
by lowered dissolved oxygen and lower pH of bottom waters downstream thereby
making them more toxic to fish and aquatic life.
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Request for Assistance

The request from the State of Montana involved testing the long term
effects of wastewater using two options:

1. a 30-day test from fertilized trout eggs to hatch, or

2. a 60-day test from the eyed-egg stage of a trout through 30 days of
growth.

According to the letter of request, the first option has the advantage of
testing at what is believed to be the most sensitive stage of embyological
development, the period immediately after fertilization. The second option
allows for measurement of rate of growth and survival, two sensitive
endpoints. Because the American Society of Testing and Materials Procedure
(ASTM) recommends the eggs should be incubated at 120C and at extremely low

light intensity, the development of eggs using either option is extremely
lengthy.

Test Procedure and Conditions

The Montana Department of Health and Environmental Sciences has requested
that tests be conducted on the most sensitive stages of fish inhabiting the
Clark Fork River. Specifically, tests were requested using the egg stage of
the rainbow trout life cycle. Wastes from the pulp mill lagoon system are to
be mixed with dilution water from the Clark Fork River and pumped through a
“flow-through" dilution system to test chambers containing trout eggs.
However, information received from Dr. C.E. Warren at Oregon State University
(Personal Communication 2-4-85) indicates that the most sensitive stage of a
salmonid exposed to stable unbleached kraft pulp mill waste, is the period
from button-up stage to the juvenile stage in the 1ife cycle.

Therefore, EPA Region VIII personnel propose the following tests.
Rainbow trout, just after the button-up stage (on feed), will be exposed to
dilutions of mill waste for approximately 30 days. Waste dilutions will range
from 1:10 to 1:1000 with median dilution present at 1:200 dilution of
wastewater to dilution water. Major endpoints of the study will be mortality
and growth rates of the larvae. Larvae will be fed four times/day at a
relatively high rate of food consumption (>4% diet dry weight/fish weight/day)
as suggested in the proposed ASTM methods for chronic tests with salmonid
fish. Test temperatures will be held at 120C + 1.50 throughout the test
period. The test species will be rainbow trout, Salmo gairdneri. Larval fish
will be obtained from the U.S. Fish and Wildlife hatchery Tocated at Creston,
Montana. A seven-day Ceriodaphnia life cycle test will be conducted in
parallel with the rainbow trout study using samples from the dilutions used in
the trout study. In addition a 7-day Ceriodaphnia life cycle test will be
used to test ambient stream conditions in the CTak Fork River at eight sites
above and below Cham pion International. The locations selected are those in
which algal assays are being conducted by EPA/Corvallis as part of the Water
Quality Bureau's Lower (Clark Fork River Study.
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Station Number Location

17 CFR above Missoula WWTP
12 CFR at Harper Bridge
(above Champion)
13 CFR at Huson (below Champion)
14 CFR at Superior
15 CFR above Flathead River confluence
16 CFR above Thompson Falls Reservoir
17 CFR below Thompson Falls Dam
18 CFR below Noxon Dam

Note: An additjonal station (CFR below Mjiltown Dam) was added
at the time of the study.



Project Description

Study Location - The Champion Paper Mill is located about 20 miles
northwest or Missoula, Montana near Frenchtown. The mill and waste ponds are
located on the left side of the river (north bank) with some ponds close
enough to the river to seep wastes into the river. The mobile laboratory will
be located on mill property at a power source located upstream of ponds 1A and
2 (Figure 1). Treated wastewater will be hauled (daily) to the mobile
laboratory and tested in two ways. Using one diluter system, wastewater will
be mixed with Clark Fork River water obtained at the site (upstream of the
mill).

In a second separate diluter system, wastewater will be diluted with
unchlorinated well water (used for processing at the mill). The well water
will be pumped daily to the mobile laboratory. Using two sources of dilution
water should aid in the interpretation of results from the trout studies and
the wastewater.

Dates of Testing - The test is scheduled from May 4th through June 3rd.
Allowing for set-up and breakdown time, we estimate actual on-site time would
be from May 1st through June 6th.

Reference Methodologies - All test procedures will follow the EPA
"Methods of Measuring the Acute Toxicity of Effluents to Aquatic organisms",
2nd edition and 3rd edition (draft). However, because this is a chronic
study, guidance for the the test will be ASTMs "Proposed New Standard Practice
for Conducting Fish Early Life-Stage Toxicity Tests (draft No. 8). 1In
addition, methods listed in Birge and Blacks "In Situ Acute/Chronic
Toxicological Monitoring of Industrial Effluents For NPDES Biomonitoring
Program Using Fish and Amphibian Embryo-lLarval Stages as Test Organisms" (EPA
Report No. DWEP-82-001), and Short-Term Embryo-Larval Test for Effluent
Biomonitoring (Preliminary Draft; available from T.H. Morgan School of
Biological Sciences, University of Kentucky, Lexington, KT 40506. Methods for
the Ceriodaphnia testing will be those of Mount and Norberg (1984), with
analysis of data following the procedures of Hamilton, M.A. 1984, Statistical
Analysis of the Seven-day Cericdaphnia reticulata Reproductivity Toxicity
Test. Contract Order No. J3905 NASX-1, U.S. EPA Duluth, MN.

Sampling Dates and Parameters - Sets of "grab" samples will be collected
from each of 14 aquaria according to the schedule in Table 1.
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Table 1. Sample Parameters and Frequency Champion International Paper
Mill, Frenchtown, Montana

Analysis Frequency Lab Location
Dissolved Sulfide Week 1y State

0.0. Daily Mobile Lab
Temp. Continuous Mobile Lab
Hardness! Twice Weekly State
Alkalinity Daily Mobile Lab
pH Daily Mobile Lab
TDs] Daily (g obile Bioassay
Conductivity Week1ij State

NH3-N Weekly State
Dissolvent Organic Carbon Week 1y State

Total Organic Carbon Weekly State

BOD Week 1y State

Color Weekly State
Chlorides Week 1y State
Sulfide Weekly State

ICAP Metals 8 Samples Denver-EPA
Organic Priority Pollutants 8 Samples Denver-EPA

1 - Frequency may be increased due to unusual hydrologic conditions.



Sample Collection, Handling, Preservation

A1l sample collection, hand1in? and preservation will follow the
uidelines established in "a Guide for Field Samples", "Methods for Chemical
Rnalysis of Water and Wastes, and "Biological Field and Laboratory Methods for
Measuring the Quality of Surface Waters and Effluents”.” Information regarding
sample size, container, preservative and special handling for parameters under

consideration is summarized in Table 2.



Table 2

Sample Requirements for Chemical Samples Sent to the State and EPA Laboratories

Chemical
NH3-N, Total
NO3-N

N02-N

TDS or Conductivity
and Hardness

Priority Pollutant
Organics

ICAP-Metals

Sample Size
1 liter

1 liter
1 quart

1 quart

Container
Cubitainer

Cubitainer

Glass Jar

Cubitainer

Preservative

2m1 conc HoSOq

Chilled
Chilled

5m1 conc. HNO3



Quality Assurance

A1d direct reading bioassay laboratory equipment will be checked for
calibration before each series of samples are collected. In addition, each
test concentration is run in duplicate and a control (0% waste) is run at the
same time. Samples of various waste concentrations from select aquaria will
.be split with the State lab and the EPA mobile lab. When-the mobile
laboratory is set-up on site, each diluter will be checked and recalibrated to
deliver the required amounts of effluent or dilution water to each aquarium.

At the end of the test a representative number of fish from each test cong,.

will be weighed, measured and checked for abnonma11t1es JTF; R R R T DL
e L Z¢x -2 ';“""'/J/ Sost woL - P Lo > "'"- P "/"t 2 ‘;"-' -~ éU - . /',’/ I ’ I -“,T-\-
Personnel Needs /

Personnel from EPA (Bruce Binkley [NEIC], Jim Lazorchak, Denise Link and
Del Nimmo [WMD]) will conduct the trout and Ceriodaphnia studies. In
addition, Gary Ingman from the State Department of Health and Environmental
Sciences will assist in the project and be the primary contact with Champion
International.

Record Keeping

Sample tags shall be affixed to each sample container. Tags shall be
legible and filled out using ball-point or other permanent marking pen.
Information to be entered on each tag shall include:

Sample identification number

Date and time for collection

Name of source, type of sample

Appropriate field measurements (pH, temperature, etc.)
Analyses to be performed

Preservative(s) used

Size of sample

Name of person collecting sample

Witness to the collection, if appropriate

OLoOoO~NOOULPEpWN —
e e o o o & ° o @

Lab request sheets will accompany all samples. A bound field notebook
will be maintained by the survey leader to provide a daily record of events
pertaining to the study. A1l members of the survey party will provide input
to the survey leaders field notebook. Notes entered into the field notebook
should be kept complete and permanent.

Information regarding calibration of field instrumentation shall be
entered into the field notebook or Togbook specifically provided for the
purpose.

Report

A report of the findings will be prepared upon completion of field and
laboratory work. Reports may be prepared as appropriate to call attention to
significant findings. Data will be entered into STORET. Del Nimmo will be -
responsible for data reduction, analyses, and preparing the report. An
initial draft report will be prepared within 60 days of completion of all
tests.
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Any question regarding this plan can be addressed to C. Runas, Del Nimmo
(293-1579) or L. Parrish (236-5084)

Cost Estimate

Per diem for (for 6 weeks 2 staff persons) $ 3,600
Overtime (40 hrs/person) 1,300
Misc. Supplies 300
Air Freight 150
Rental Car 500
Gas for the rental car 200
Total $ 6,150

Equipment Needs

Table 3 summarizes the equipment and supplies required for the testing.



Table 3

Equipment List - ‘Bioassay

Mobile Bioassay Lab

Another Support Vehicle

Pumps

Hose

Extension cords

pH meters -~ 2 plus standards
Dissolved Oxgen meters - 2
Thermometers - 2

Tygon Tubing - 1/4“, 3/8", 1/2%, 5/8"
Plastic Buret - Dissolved Oxygen
Ring Stand

D.0. powder pillows

Balance

Weighing boats
HoS04

Disposable pipettes
Ice chests

Cubitainers

HNO3
Specific Conductance Meter
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Appendix B. Means (and Ranges) of Chemical Parameters Measure On-Site:
Champion International Waste Water Diluted with Unchlorinated Well
Water.



APPENDIX B

Means (and Ranges) of Chemical Parameters Measured On-Site: Champion International Waste water Diluted

with Unchlorinated Well Water.

Percentage Temperature p Dissolved Conductivity Alkalinity
Waste Water Oxygen ng/1 umhos/cm mg/1 as CaCOj3
RI R2 Rl RrR2 Rl R2 Rl R2
12 12 . 7.5 7.6 . 284 279 115 124
(10.5-13.5)  (10-13.3) (7. .2) (7.2-8.1) (6.2-10.1) (6. .3) (240-345) (230-350) (107-127) (103-168)
12 11 . 7.4 7.5 . 278 285 116 124
(1u-13.5) (10-13) (6.9-8.0) (6.9-8.0) (6.5-10) (6.3-8.1) (240-340) (240-340) (107-126) (107-170)
12 11 . 7.4 7.7 . 285 289 116 123
(10.5~-13.2) (10-13) (7.0-8.2) (6.9-8.1) (6.3-9.8) (6.2-8.2) (240-340) (240-345) (108-127) (—-=)
12 11 . 7.4 7.4 . 293 293 118 126
(10-13) (10-13) (7. 1) (7.1-8.1) (6.2-10) (6.2-8.0) (250-355) (250-350) (111-127) (106-170)
12 11 . 7.5 7.6 7. 303 304 119 127
(10-13) (10-13) (6.9-8.3) (7.1-8.2) (6.2-9.5) (6.2-8.2) (205-360) (260-360) (110-128) (111-127)
12 11 . 7.5 7.6 . 312 312 119 125
(10.5-13) (10-13) (6. .2)  (7.1-8.1) (6.1-10) (6.2-8.2) (270-370) (270-370) (111-128) (109-168)
12 11 . . 7.5 . 323 327 122 129
(10-13) (10-13) (7.1-8.1) (7.1-8.2)  (5.9-10) (5.9-8.2) (280-390) (280-370) (119-130) (111-168)

Replicate 1
Replicate 2



Appendix C. Means (and Ranges) of Chemical Parameters Measured in the
Laboratory: Champion International Waste Water Diluted with
Unchlorinated Well Water.



APPENDIX C

Means (and Ranges) of Chemical Parameters Measured in the Laboratory 1,2: Champion
International Waste water Diluted with Unchlorinated Well Water.
Percentage Calcium Magnesium Chloride Conductivity
Waste water my/1 mg/1 mag/1 umhos/en
0 39.1 106.5 2.9 295
(37.5-40.6) 10.3-10.8) (2.0-3.4) (288-308)
0.2 39.8 10.4 3.2 303
(37.7-41.5) (10.0-10.9) (2.7-3.6) (292-321)
0.36 38.8 10.4 2.9 302
(37.2-40.5) (10.0-10.7) (2.0-3.6) (296-312)
0.64 39.0 10.6 3.2 310
(37.6-40.7) (10.4-10.8) (2.1-3.9) (304-322)
1.12 39.2 10.5 3.7 318
(38.4-40.9) (10.2-10.7) (2.4-4.6) (314-327)
1.15 39.4 10.5 4.2 330
(38.6-40.7) (10.3-10.6) (3.1-5.0) (325-337)
2.0 39.3 10.4 4.0 341
(37.9-41.1) (10.1-10.7) (3.3-5.0) (336-34%)

1. One Replicate Only

2. State Department of

Health and Environmental Sciences



Appendix D. Means (and Ranges) of Chemical Parameters Measure in the
Laboratory: Champion International Waste Water Diluted with
Unchlorinated Well Water.



APPENDIX D

Means (and Ranges) of Chemical Parameters Measured in the Laboratory 1,2: Champion
International Waste water Diluted with Unchlorinated Well Water.

Percentaye Total Organic Dissolved Dissolved3 Total

Waste water Carbon Organic Carbon Sulfide Ammonia
mg/1 mg/1 mg/1 mg/1
0 2.5 . 0.9 0.05 0.07
(1.9-3.7) (0.8-1.0) (0.05-0.15)
0.2 4.0 3.6 0.05 0.17
(1.5-8.4) (1.6-5.6) (0.13-0.17)
0.36 2.2 1.4 0.05 0.24
(1.2-3.0) (1.3-1.6) (0.18-0.30)
0.64 2.6 1.9 0.05 0.2
(1.7-3.3) (1.9-2.0) (0.11-0.35)
1.12 3.4 2.2 0.05 0.15
(2.4-4.2) (2.0-2.5) (0.11-0.22)
1.5 4.4 2.4 0.05 0.17
(2.6-5.7) (2.3-2.5) (0.12-0.25)
2.0 4.6 2.3 0.05 0.2
(1.3-8.0) (2.2-2.4) (0.016-0.24)

1. One Replicate Only

2. State Department of [ealth and Environmental Sciences



Appendix E. Means (and Ranges) of Chemical Parameters Measured On-Site:
Champion International Waste Water Diluted with Clark Fork River
Water.



APPENDIX E

Means (and Ranges) of Chemical Parameters Measured On-Site: Champion International Waste water Diluted
with Clark Fork River Water.

Percentaye Temperature pd Dissolved Conductivity Alkalinity
Waste water C Oxygen mg/1 umhos/cm ng/1 as CaCo3
Rl R2 R1 R2 Rl R2 Rl R2 Rl R2
0 12 12 7.2 7.1 7.9 7.8 135 131 51 56
(10-13.9) (10.5-14) (6.7-7.9) (6.6-7.9) (7.0-9.1) (7.2-9.0) (100-160) (100-160) (45-60) (51-5
0.2 12 11 7.1 7.1 7.5 7.5 134 134 52 56
(10-13.5) (10-12) (6.6-7.7) (6.6-7.8) (6.8-9.0) (6.8-8.5) (100-160) (100-160) (46-61) (51-6
0.36 12 12 7.1 7.1 7.8 7.7 140 140 53 57
(10-14) (10-13) (6.5-7.8) (6.7-7.0) (6.3-9.1) (6.3-8.5) (110-1565) (105-165) (46-61) (47-6
0.64 12 12 7.1 7.1 7.4 7.7 147 147 57 58
(10-13.5 (10-13) (6.6-7.7) (6.5~7.8) (6.5-9.0) (6.5-9.0) (115-190) (110-190) (48-63) (53-6
1.12 12 12 7.1 7.1 7.5 7.6 159 160 57 61
(10-13.5) (10.5-14) (6.5-7.8) (6.5-7.8) (6.6-9.0) (6.6-9.0) (120-200) (120-202) (50-63) (55-6
1.5 12 12 7.1 7.1 7.7 7.4 170 171 60 63
(16.5-14) (10.5-13) (6.5-7.9) (6.5-7.8) (6.7-9.1) (6.5-9.5) (125-218) (135-214) (53-65) (57-6
2.0 13 12 7.1 7.1 7.7 7.5 185 187 59 65
(11-14.8) (11-14) (6.5-8.0) (6.5-7.9) (6.6-9.5) (6.8-7.2) (140-227) (130-230) (49-68) (61-7

Rl. Replicate 1
R2. Replicate 2



Appendix F. Means (and Ranges) of Chemcial Parameters Measured in the
Laboratory: Champion International Waste Water Diluted with Clark
Fork River Water.



APPENDIX F

Means (and Ranges) of Chemical Parameters Measured in the Laboratory 1, 2:
Charpion International Wastewater Diluted with Clark Fork River Water

Percentage Calcium Magnesium Chloride Conductivity
Wastewater mg/1 mg/1 ng/1 umhos/em
0 17.7 4.0 1.2 134

(16.4-18.5) (3.6-4.3) (0.2-2.0) (123-140)
0.2 17.7 4.0 1.1 141
(16.1-18.6) (3.6-4.4) (0.8-1.6) (129-150)
0.35 17.2 4.0 1.6 144
(15.7-18.4) (4.0-4.2) (0.7-2.2) (135-153)
0.64 17.9 4.1 1.9 164
(l6.7-18.9 (3.7-4.5) (1.2-2.6) (=—=)
1.12 17.9 4.1 2.3 166
(16.6-19.0) (3.7-4.4) (1.5-2.9) (153-180)
1.5 18.0 4.0 2.6 177
(16.7-18.9) (3.7-4.4) (1.5-3.3) (163-199)
2.0 18.1 4,2 2.7 193
(16.4-19.3) (4.0-4.5) (1.8-3.4) (177-210)
1. One Replicate Only
2. State Department of Health and Environmental Sciences



Appendix G. Means (and Ranges) of Chemical Parameters Measured in the
Laboratory: Champion International Waste Water Diluted with Clark
Fork River Water.



APPENDIX G

ieans (and Ranges) of Chemical Parameters Measured in the Laboratory 1, 2:
Champion International Waste water Diluted with Clark Fork River Water.

Percentage Total Organic Dissolved Dissolved3 Total
Waste water Carbon Organic Carbon sulfide Armonia
mg/1 mg/1 mg/1 mng/1
0 4.1 2.7 0.05 0.13
(3.2-5.4) (2.6-2.8) (0.05-0.1) (0.07-0.11)
0.2 4.9 4,14 0.03 0.23
(3.3-7.1) (—) (0.05-0.08) (0.14-0.40
0.36 5.1 2.9 0.04 0.18
(4.0-7.8) (2.0-3.8) (0.05-0.09) (0.10-0.32)
0.64 5.0 4.4 0.05 0.19
(3.9-6.2) (4.3-4.6) (0.05-0.10) (0.08-0.32)
1.12 6.0 5.0 0.05 0.25
(4.8-7.1) (4.8-5.3) (0.05-0.11) (0.19-0.36)
1.5 6.5 4.6 0.06 0.17
(5.2-7.8) (3.7-5.6) (0.05-0.12) (0.15-0.19)
2.0 6.3 5.2 0.06 0.13
(4.1-7.6) (4.3-6.1) (0.05-0.12) (0.09-0.16)
1. One Replicate Only
2. State Department of Health and Environmental Sciences
3. Less than values («(.05) were used in the calculations

as 1/2 (0.05) or 0.025
4., Single value
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. APPENDIX H
Note: Sample was Champion Waste and was

logged in the laboratory as Silver Bow

due to a concurrent study. /RA 7371 Sample Number
cHArY ol WASTE
| ORGANICS ANALYSIS DATA SHEET &£-/7-85
Labaratory Name: U;_éa/q /<Eé‘/ o £ Case N —
Lab Samplie ID No: K74 VEQ Lo/ QC Report No:
Sampie Matris: ABLOEOVS Contract No.:
Data Release Authorized By: 4, < URT7 S Date Sampie Received: S-/8-85
SEMIVOLATILE COMPOUNDS
CONCENTRATION: MEDIUM HIGH (circle one)
DATE EXTRACTED/PREPARED: £-279-8¢
DATE ANALYZED: 6-/0~- 35
PERCENT MOISTURE: —

ILUTION FACTOR: 200

< |

PP#  CASY (crcleone) PP CAS 7 (circle one)
{21A) 33-06-2 2,86~ trichlorophenol < /0 (528) $7-63-3  hexachiorobutadiene </
(22A) 39-30-7  p-chloro-m-cresol (338) 77-37-8 _ hexachiorocyclopentadiene
(20A) 93-37-8  2- chlorophenol (3s8) 738-39-1 isop horone
(JLA) 120-3%2  Z,%~dichlorophenot (358) 91-20-3  naphthajene
(33A) 103-67-9  2,8-dimethylphenol (368) 93-93-3  nitrobenzene
(37A) 33-73-3  2- nitrophencl (618) 62-73-9  N-nitrosodimethylamine
(38A) 160-02-7  A-nitrophenol {628) 26-30-6 N-nitrosodighenylamine
(39A) 31-28-3  2,3-dinstrophenol - (638) 621-68-7  N-nitrasod:propylamine
(60A) 338-32-1 & 6=dinitro-2-methybhernol (668) 117-81-7  bis (2-ethylhexyi) phthaiate
(68A) $7-36-3 pentachloroohenol {678) 35-63-7  benzyl butyi phthalate
(65A)  103-9%-2  phenal (63B) 38782  di-n-butyl phthalate
63-35-0  benzoic acid (698) 117-34-0 _ di-n—octyl phthalate
935-48-7  2-methylohenol (708) 33-66-2  diethy| phthalate j
108-39-8  8-methylphenal (71B)  131-11-3 _ dimethyi phthalate f
93-95-8 2,8, 3-trichiorophenol (728) _ 36-33-)  benzolalanthracene |
(18) 83-32-9  acenachthene (738) 50-32-3  benzolaloyrens |
(58) 92-37-3 benzidine (728) 203-99-2  benzolbHluoranthene
(38) 120-32-1 {,2,8-trichlorobenzene (758) 207-03-9  benzolkMluoranthene
(98) {13-78-1 hexachlorobenzene (76B) 213-01-9  chrysene
(128) 67-72-1 hexachloroethane (778) 203-96-3  acenaphthylene
(138) 111-48-8  bis(2<chloroethyllether {738) 120-12-7 -anthracene
(208) 91-53-7  2-chloronaphthalene " (798)  191-28-2  benzolghilperylene
(25B) 935-50-1 |,2-dichlorobenzene {308) 36-73-7 fluorene
(268) 581-73-1 |,3-dichlorobenzene (318) $3-01-83 phenanthrene
(278) 106-26=-7 1,8-dichlorobenzene (328) 33-70-)  didenzolahlanthracene
(2388) 91-98-1 3,)-dichlorobenzidine (3)8) 193-139-5 indenoll,2,3-cdbyrene
{358} 121-16-2  2,8-dimitrotoluene - (338) 129-00-0 pyrene
(36B) 606-20-2  2,6~dinitrotoluene §2-33-3 aniline
{37B) 122-66-7 1,2-diphenvihvdrazine 100-31-6 bdenzyi alcohol
(398) 206-44-0  f{luoranthene 106-37-8  b-chiorcaniline
{80B)  7G03-72-3  S-chiorophenyl phenyl ether 132-64-9  dibenzofuran
(818) 101-33-)  A-dromoohenyl shenyl ether 91-37-6 2-methyinaphthalene
(628) 396)8-32-9  bis (2chiorowsopropyl) ether 83-74-4  2-nitrcanine
(8IB)  111.91-1 b (2-chioroethoxy} methane ¥ 99-09-2  J-mtroaniline
{100-01-6 S-nitroaniline N/

1983



SR 927

Ervewronmentai Prowection Agency, CLP Semole Monsgemerns Office,
P.0. Box 818. Adszanane, Vwgwus 22313 703/857-24%0

Organics Analysis Data Sheet
(Page 3)

Pesticide/PC8s
Concentration: Medium (Circie One)

Date Extracted/Prepared: _£-29-85
Dste Analyzed. f-jo—- 85

Sampie Number

CHAMPr oA W

(BN Vil Factor: 200
CAS

@ w/Xg
Number Circte One)

19.84-8 Alpha-BNC </o

319.88.7 Beta-8HC

19.86-8 Deita-8HC
58-89-9 Gamma-8HC (Lindane)

[76.44-8 Heptaehior
309-00-2 Atgnin

1024-57-1 | Heptacntor Eponide
[959-98-8 Endosulfant
60-57.1 Dielanin

72-55.9 4 4 .0DE

[72-20.8 Enarin
33213-65-9 | Encosuifan il
72-54.8 4. 4'.000D
7421.93.4 | Endrin Algenyde
1031.07 8 | Endosulfan Suifate
50-29-3 4 4.D07

[72-43.8 Methorychlor
£3494.70-5 | Endrin Ketone
57-74-9 Chiordane J/
80Q1.25.2 | Toxapnene N S
12674-11.2 | Aroctor-1016
11104.28.2 | Arocter. 1221
11141.16-5 | Aroclor-1232
534639 21.9 | Aroclor-1242
12672-29-6 | Aroctor-1248
11097.69-1 | Aroclor-1254
11096-.82-5 | Arocter-1260

V, ®Volume of extract injecied (ul)

V' s Volume of water extracted (ml)

w' s Weght of samoie extracied (Q)

v‘ s Volume of total extract (ul)

or W \/ - v

£-77-85

Form 1|

Form I. (continued).

B~30

4 84

5/84



virgnmental Protection Agency,
O Box 818, - Alexandria, Virginia 22313 70375572490

CLP Samgple Management Olfice,

RA 937

Organics Analysis Data Sheet

(Page 4)

Tentatively Identified Compounds

Sample Number

CHAr oA W

Joe

&~(7-85

CAS

c dN Fracti @L?" iun CM
r mpound Name raction umber - oncentration
Numbe omp @or uga/t:g)
1. A 2= 2=r1ETHoXY - 4 -rETHILETHOXY ) = 1=V f/#/ 4} 74. €3 | 9855
2 METINETHOXY ) =2 = LR/ A0 LioHsa Oy

a2 TIsomER oF #1 /4. 90 [4+5

2 LIETHN PEANTALECANO ¢ Actd X.8x) /388

5. _ANROT - (4 EA -3~ 0 )E 26. 78| 77.%
8.5 { - E/COSENE Lo jlap rI1) 280 30,73 /84
2.4 Lo i1 ARISC Acih o) 0% Pl 20 | xi¢

8.7 LIrARIC Al s Fox .77 | Be*
9.8 Crr2/ LR T2 A /ARl Acih 14 302 22.52 | /o0
19.2 AEHYARO AR/ETIC.  Acid 1) 300 2.7 | /ixo
1370 /8 = W YRoX Y~ A )NROST 4 ~ENE=3 )T~ AioA 22 ¢ 528
1211 UNRASWN Acil iy 3¢0 32751 32¢
1372 { - TE7RACos AN ol Eow Hea O 247251~ /71
+4./3 ERGOST - § —£A ~P-ol Cx8HugQ ~i Fod G/, P Py
18./% ST1G AT =5 = EnN =2 =0/ C3a Heo O /11 $14 v 42.65 8%+
16— — -

17.

13.

19.

20.

21.

22.

23.

24.
125,

26 = e
27.

28.

29.

30.

NATURAY Ac;u/ KETOAES AL AlcokslC .

Form 1, Pan B

4 84




Note:r - Sample was Clark Fork River

(River at Champion International) and

Togged in as Silver Bow due to a
concurrent study.

FARA 2342

ORCANICS ANALYSIS DATA SHEET

Laboratory Name: U.f!:’/o/i /4-56/’04«) g

Lab Sample 1D No: S/’Z VEAR Lol

Sanmple Matrixs AQuLcol

Data Release Authorized By: A. < URTIS

CONCENTRATION:

Case Not

QC Report Nos

Sampie Number
CHAr0A RV ER

-/ 7-85

Contract No.:

Date Sample Received: S-/7-8¢

SEMIVOLATD.E COMPOUNDS

@umxuu HIGH (circle one)

DATE EXTRACTED/PREPARED: G->9-85
DATE ANALYZED: £=7-85
PERCENT MOISTURE: i
CCONCYDILUTION FACTOR: ___ /00>
<% @
or or g

PP S CAS # {crcle one) PP CAS # (circie ore)
(21A)  83-06-2 _ 2,8.6 trichlorophenol < 2 (528) 17-68-3  hexachiorobutadiene <2
(22A) 39-30-7 p-chloro-m—cresol {33B) 77-47-8  hexachlorocyclopentadiene
(20A) 95-57-8 2~ chlorcohenol (548) 78-39-1  isophorane
(J1A) 120-33-2  2,3-dichlorophenol (338) 91-20-)  naghthalene
(35A) 103-67-9  2,3-cdimethylphenol (36B) 98-93-31 nitrobenzene
(57A) 88-73-3 2. nitrophencl (618) £2-73-9  N-nitrosodimethylamine
{53A) 100-02-7  &-nitroohenol (628) 36-10-§  N-nitrcsodphenylamine
(59A) 31-28-3  2.3dirutroohenol (638) 621-68-7  N-nitresodpropylamine
(60A) $38-52-1 8 6-dinitro-2-methyinhenol (668) 117-81-7  bis (2-ethylhexyi) phthalate
(68 A) 17-36-3 pentachloronhenol (67B) 33-63-7  benzyl butyl phthalate
(63A) 108-93-2 phenol (e38) 38-78-2  di-n-buty! phthalate

63-33-0  benzoic acid (69B)  117-35-0  di-n-octyl phthalate

93-43-7 2-methylphenol (708) 38-66=2  diethyl phthalate Y

103-39-8  S-methyiphenal (718)  131-11-3  dimethyi phthalate 2.0

93-95-4 2,8, 3-trichiorophenol (72B) 36~33-3  benzolalanthracene < 2
us) 33-32-9 acenaphthene (738) 30-32-3  benzoladyrene
(38) 92-37-3  benzidine (7s8) 205-99-2  benzo{bHivoranthene
(3B) 120-32-1 {.2,8-trichlorobenzene (798) 207-03-9  benzo{k){luoranthene
(98) 113-78-1  hexachlorobenzene (76B) 213-01-9 _ chrysene
(128) 67-72-1  hexachloroethane (778)  203-96-3  acenaphthylene
(138) 111-48-8  bdis(2—chloroethyilether (738) 120-12-7 -anthracene
(208) 91-33-7  2-chloronaphthalene (798) 191-26-2  benzolghiberylene
(238) 95-30-1  1,2-<dichiorobenzene {308} 86-73-7 {luocene
(268) 38t.73-1 1.}-dichiorobenzens {218) 33-01-2 phenanthrene
(278) 106-26-7 1,8-dichiorobenzene (32B) 33-70-)  dibenzola hanthracene
{238} 91-96-1 ), 3'-dichlorobenzidine (23B) 193-19-5  indenol{1,2,3—cdbyrene
(35B) 121-16-2  2,8-dinitrotoluene (338) 129-00-0  pyrene
(368) 606-20-2  2,6~dinitrotoluene $2-333  aniline
(378) 122-66-7 1,2-diphenvihydrazine 100-31-6 benzyl alcohol
(398) 206-44-0 fluoranthene 106-47-3  s—chloroarline
(80B) 7003-72-3  A-chlorophenyl phenyl ether 132-64-9  dibenzofuran
(518) 101-35-3  a-bromooheny! phenyl ether 91-37-6  2-methyinaphthalene
(628) 396133-)2-9  bus (2—chiorowsopronyl) ether 88-74-4  2-nitroaniine
(418) 111-91-1  ®is (2-chioroethoxy) methane \4 99-09-2 Jemitroansiine

100-01-6  s-mitroanmiline y

1933



FARA 9342

Ervwonments! Prosection Agency, CLP Samoie Mansgermenm Offce,
P.O. Boa 818. Alsnancna, Vwgms 22313 703/857-2490

Organics Analysis Data Shest
(Page 3)

Pesticide/PCBs

Concantration: <:::> Medium

Dete Extracted/Prepared:

{Circle One)
§-27-85

Sampie Number

Ao RV

= 7-95’

Jooo
‘:ﬂ'tnﬂu

Circis Onel

1119.84.6 Alphs-BHC < 2.

319-85.7 Beta-BHC

[319.86-8 Deita-8HC

58-89-9 Garmma-BHC {Lindane)

6.44.8 Heptachior

309-00-2
1024-57-3
[959-98-8
60-57.1
[72-55-9
[72-20-8
33213-65-9
72-54.-8
7421-93.4
1031-07-8
50-29-3
[72-43.5
53494-70-§
{87-74.9
B8001-25.2
12574.11:2
11104.28.2
11141.16.5
53468-21.9
12672-29-6
11097-69-3
11096-82.5

Algnn

Meptacnior Epoxige
Endosulfan |
Oreldrin

4 4 .0DE

Enanin

Encosuitan it

4 4°.000

Endrin Aldenvde
Endosulfan Sulfate
4 4.007
Methoxychlor
Engrin Ketone
Chiordane N/
Toxspnens N/ A
Arocior-1016
Aroclor. 1221
Arociar-1232
Arpclor-1242
Aroclor-1248
Aroclor-1254

Arocior-1260 Ny

V, =Volume of extract injecied (ul)

V' ® Volume of water extracted (mi)
W‘ = Wesgnt of sampie extracted (g)

Y, ® Voiume of 10wl extract (ul)

or W, \J

5-17-8%5

Form |

Form I. (continued).

B-30

5/84



Note: Sample was well water at
Champion International and was logge
in at the laboratory as Silver Bow

d

FRA 9363 Sampie Number
_due 1o a concurrent study. CHAIMP o INEYL
., ORGANICS'ANALYSIS DATA SHEET =) 7-85
Laboratory Name: Ufy/q /Q-Eé/dz\! g Case Not —
Lab Sample ID No: __S/LYEAR Lo QC Report Nos
Sample Matrix: A E00S Contract No.:
Data Release Authorized By: 4 C CARTI € Date Sampie Recesved: C—-/7-8C
SEMIVOLATLLE COMPOUNDS
CONCENTRATIONs (O MEDIUM HIGH (circle one)
DATE EXTRACTED/PREPARED: ___ § ~ 19 -8
DATE ANALYZED: §-7-8¢
PERCENT MOISTUREs -
(CONGIDILUTION FACTOR: /200
ﬁgg;i or ug/ky
PP CAS? (circle one) PP e CAS & {circie one)
(21A)  83-06-2  2,8,6- trichlorophenol L2 (528)  17-63-)  hexachlorcbutadiene <2
(22a) 39-30-7  p-chloro-m-cresol (338) 77-37-3  hezachiorocyclopentadiene
(20A) 93-37-3 2- chloroohenol (5:8) 78-59-1 300 hor one
(31A) 120-33-2  2,3-dichlorophenol (338) 91-20-)  naphthalene
(38A) 105-67-9  2,8-dimethylohenol (36B) 98-35-1  nitrobenzene
(57A) 33-73-3  2- nitrophenol (618) 62-73-9  N-nitrosodimethylamine
(33A) 100-02-7 &nitroohenol (628) 36-30-6 N-nitrosodiphenylamine
(39A) 31-28-3  2,8-dinstrophenol (638) 621-68-7 N-niresodiprapylamine
(60A) 338-52-1 §,6—dinitro-2-methybherol (66B) 117-81-7  bis (2-ethylhexyl) phthalate
(68A) 37-36-3 pentachiorochenol (67R) 13-63-7  benzyl butyl phthalate
(635A) 103-93-2 phenol (628) 33-78-2  di-n-butyl phthalate
63-35-0 benzoic acid {698) 117-34=-0  di-n-octyi phthalate
93-43.7  2-methyiphenol (708) 38-66~2  diethyl phthalate
103-19-4  d&-methviphenol (718) 131-11-)  dimethyl phthalate
95-95-4  2,8,3-trichloroohenoi (728) 36-35~3  benzolalanthracene
{18) $3)-32-9 acenaphthene {738) 30-32-3  benzolalpyrene
(5B) 92-37-3 _ beazidine (78B)  203-99-2 benzolbMluoranthene
(38) 120-32-1  1,2,8-trichlorobenzene (758) 207-03-9 _ benzo{k}lvocanthene
(98) 113-70-1 Mexachlorobenzene (76B) 213-01-9  chrysene
(128) 67-72-1  hexachloroethane (778) . 203-96-3  acenashthylene
(138) 111-48=4 bu(Z-chloroethyl)elme (738) 120-12-7 -anthracene
(208} 91-38-7  2-chloronaphthalene " (798) 191-28-2  denzolghiloerylene
(258) 93-30-1 |,2-dichlorobenzene (308) 36-73-7  fuorene
(268) 381-73-1  {,3-dichlorcbenzene (318) 33-01-3  phenanttrene
{278) 106-36-7 |,8-dichiorcbenzene (328) 3379-) dibenzola hlanthracene
(238) 91-96-1 ), Y-dichiorobenzidiree {238) 193-39-3 indeno(1,2,3-cdlpyrene
(3s58) 121-18-2  2,8-dinitrotoiuene (3a8) 129-00-0  pyrene
{36B) 606-20-2  2,6~dinitrotoluene £2-3)-) aniline
(378) 122-66-7 },2-diphenvlhydrazine 100-51-6  benzyl alcohol
(398) 206-44-0 {luoranthene {06-87-83  s-chlorcaniline
(80B8) 7C03-72-3 d-chlorcohenyi phenyl ether 132-64-9  dibenzofuran
(s18) 101-55-3 A-bromophenyl chenyl ether 91.37.6  2-methyinashthalene
(428) 19633-12-9  btis (2-chloroisopropyl) ether 33-75-4  2-nitroamline
(618) 111-91-1 b3 (2-chioroethoxy) methane N/ 99-09-2 Y-nitroandine
100-01-6  &-nitroaniline N

1911



FRA 7362

= 1 B A
WN Py werey.

CLP Sampie Mansgemere Offce,
P O.50a 818, Alsxancne, Virgnug 22313 701/857.2490

Organics Analysis Data Sheet
(Page 3)

Pesticide /PCBs
Concantration: @7 Medium  (Circle One)
Date Extracted/Prepared: §-29-85
Date Analyzed: £~ 7-85
@/Dil Factor: /000

CAS
Number

CO UL

Circie One)

Sampie Number

cHamPer WelL

[319.84.6 Alohs-BHC

< 2

1319-85-7 Bera-8HC

[319-86-8 Deita-8HC

58-89-9 Gamma-8HC (Lindane)

6-44-8 Heptachior

309-00-2
1024.57.3
1959-98-8
60-57-1
72.55-9
72-20-8
33213-65-9
92-54-8
7421.93-4
1031.07-8
50-29-3
[72-43-5
[53492.70.5
57.74.9
8001.25-2
12674.11.2
11104-28-2
11141.16-5
53469.21-9
12672 29-6
11097-69-1

Algrin

Heptachior Egoxide
Endosuifan i
Dieldrin

4 4 .0DE

Enann

Endosuifan il

4, 4000

Endrin Aldenyde
Endosuifan Sulfate
4 4.007
Methoxvchior
Enanin Ketone

Chiordane W

NA

Toxspnene

Arocior-1016
Arocler- 1221
Arocior-1232
Aroclor-1242
Aroclor-1248
Aroclor-1254

11096-82-5 | Aroctor-1260 W

V. = Yolume of exract inpected (ul)

V. = Volume of water extracted (ml)
w. L Wo-qh\ of sampie extracied (§)

Y\ * Volume of tos! extract {ul)

orwW

£-/7-85

Form |

Form I. (continued).

B-30

4 84

5/84



Appendix I. Organic Analysis Data Sheet - Champion Waste 5/31/85.



Note: Sample was Clark Fork River

‘ ; . APPENDIX I
water at Champion International and
was logged in at the laboratory as £ 5G%§§
Silver Bow due to a concurrent study. RA Sarrple Mhamber
CHAMF oA
. ORGCANICS ANALYSIS DATA SHEET ;_3 } - 85’
Laboratory Name: US_’%Q /QEGIQ,J 8 Case Noz -
Lab Sample ID No: STLVER QoW QC Report No:
Sample Matrix ARuECUS Contract Nou:
Data Release Authorized Byr A CUAT;L Date Sample Received: F-2)-9L
SEMIVOLATILE COMPOUNDS
CONCENTRATION: ({OW) MEDIUM HIGH (circle onc)
DATE EXTRACTED/PREPARED; £-5-8%
DATE ANALYZED: £-9-8¢c
PERCENT MOISTURE: __——
(CONCALUTION FACTOR: __ /00 O
g’w or ug/kg
PP CAS ¢ (crrete one) PP e CAS # (circle one)
{21A) 32-06-2  2,8,6- trichlorophenol < 2 (s28) 27-63-3  hexachlorobutadiene < 2
(22A) 39-30-7  p-chloro-m—cresol (338) 77-47-8  hexachiorocyclopentadiene
{20 A) 95-37-8 2. chloroohenol {588) 78-39-1 isophorone
(31A) 120-8%2  2,5-dichiorophenol (338) 91-20-)  naphthalene
(38A) 103-67-9  2,%-dimethylphencl (368) 93-93-)  nitrobenzene
(37A) 33-733  2- nitrophencl (618) 62-73-9  N-nitrosodimethylamine
(33A) 100-02-7  &-nitrophenol (628) 86-30-6 N-nitrosodiphenylamine
(33A) 31-28-3  2,3dirutrophencl . (638) 621-68-7  N-nitrosodprapylamine
(60A) $38-52-1  §,6-dinitro-2-methynhenol (668) 117-81-7  bis (2-ethylhexyl) phthalate
(68A) 37-36-3 pentachiorophenol (678) 35-63-7 benzyl butyl phthalate
(63A) 108-93-2 phenol (638) 35-78-2  di-n-butyi phthalate
63-35-0 Ddenzoic acid (698) 117-38-0  di-n-octyl phthalate
95827  2-methyiphenol (70B) 88.66-2 _ diethyl phthalate
103-)9-4 S-methviphenol (718) 131-11-1  dimethyl phthalate
93-95-8  2.8,3-trichloroohencl (728) 356-33-3  benzolalanthracene
(1B) 3$3-)2-9 acenaphthene (738) 30-32-3  benzolalpyrens
(s8) 92-37-3 benzidine (738) 203-99-2  denzolbXluoranthene
(38) 120-32-1 1,2,8-trichlorobenzene (738} 207-03-9  benzolkMluoranthene
(98) 113-78~1 hexachlorobenzene (76B) 213-01-9  chrysene
(128) 67-72-1 hexachlocoethane (778) 203-96-3  acenaphthylene
(13B) 111-48-0  Bis{2-chloroethyldether (738) 120-12-7 -anthracene
(208) 91.33-7  2-chloronaphthalene " (79B) __ 191-28-2__ benzolghilperylene
(238} 95-30-1 1.2-dichlorobenzene (308) 36-73-7 fluorene
(268) 381.73-1 {,3}-dichlorobenzene (318) 3$5-01-§ phenanthrene
(278) J06-46-7  |,8-dichlorocbenzene (328) 33-70-) dibenzolahlanthracene
(238) 91-98-1 ), )-dichlorcbenzidine (2)8) 193-39-3  indenoll,2, 3cdbvrene
(358) 121.18-2  2,8-dimitrotoluene (338) 129-00-0 pyrene
(36B) 606-20-2  2,6—dimitrotoluene 62-33-) anline
(378} 122-66-7 |,2-diphenvihvdrazine 100-31-6 benzyl aicohoi
(398) 206-24-0 fluoranthene 106-47-8  d_chloroaniline
(80B) 7G03-72-)  A-chlorophenyi phenyl ether 132-64-9 dibenzofuran
(s1B) 101-33-)  4d-dbromaophenyl ohenyl ether 91.37-6  2-methyinaphthalene
(428)  39633-32-9  bus (2-chlorowsopronyl) ether 88-78-4  2-nitroamiline
(418) 111-91-1  bis (2-chloroethozy) methane 4 99-09-2 Lnitroanidine
100-01-6 S-mitrcamiline - a4

1933



Erwrronmental Prowction Agency, CLP Sampis Managemers Offce.
$.0.80c810. Alsssrone. Viguo 22313 703/667-2490

FRA 9244

Organics Ansalysis Data Sheat

Concentration.
Dasts Extracted/Prepared.
Date Anglyzed.

@/D.I Factor:

CAS
Number

(Page 3)

Pesticide /PCBs

@ Medium

£-5-8%

Sample Nu:-nbov
EHAM 0N

{Circle One)

€-7-85%

looo

COLT G

Circie One}

315.84-6

Alpns-8C

<2

[319-85.7

Beta-BHC

[319-86-8

Detta-8HC

58-89-9

Gammp.-BMC (L'ngane)

76-44.8

Heptachior

309-00-2

Algrin

1024.57.

]

Hepracnior Eponige

[959-98 8

Endgosulfan |

60-57 9

Dietgnin

2-55 9

4 4 .DDC

2-20-8

Engnn

33213 65-9

Enaosuitan il

72-54-8

4 4°.000

7421.93.4

Erdrin Aldenyde

1031-07

8

Encosutian Sulifate

50.29-3

4 4.007

[72-43 5

Meinoxverlor

53494.70-5

Engrnin Ketone

57-74-3

Chiordane

800 28

2

Toxsphene

Walde!

12674.11

-2

Aroclor 1016

11104-28-2

Arocior 1221

11141.16-5

Arocior-1232

53468 2!

-9

Arpclor-1242

12672-29 6

Aroctor-1248

11097 691

Arocior-1254

11096 82 5

Aroctor-1260

Form 1.

<

<
»

s

S

= Volume of entract impected (ull

= Volume of water extracted (ml)

*t Wewght of samopia extracied (g)

= Yolurmne of tow! extract (ui)

£-2/-8%

Form |

B-30

(continued).

4 B4

5/84



Note:

Sample Number should have been

Champion well water and was identified

as Silver Bow due to a concurrent study.

FRA

7349

Sanpis Number

clARK ForR K WELL

_ ORGANICS ANALYSIS DATA SHEET §-2/-85
Laboratory Name: ) (Epﬁ /q 56‘/ OA 8 Case Not —
Lab Sample ID Not CLVER Kow QC Report No:
Sample Matrix S0 L0 Contract No.:
Data Release Authorized By A CURTIC Date Sampie Received: -3 )-8
SEMIVOLATILE COMPOUNDS
CONCENTRATION: MEDIUM HIGH (circle one)
DATE EXTRACTED/PREPARED: £ =5-95
DATE ANALYZED: £=lo-85
CENT MOISTUREs —
JDILUTION FACTOR: __ /00D
Q ar ug/kg
PP S CAS S (circle one) PP CAS# (circie one)
(21A) 33-06-2  2,8.6= trichlorophenol < 2 (328) $7-68-3 _ hexachiorobutadiene L2
(22A) 39-30-7  p~chloro-m~cresol (338) 77-47-3  hexachlorocyclopentadiene
(20A) 93-57-3 2- chlorophenol (3548) 73-59-1 300 hor one
(3LA) 120-33-2  2.3-dichloroohenol (358) 91-20-)  naphthalene
(3RA) 103-67-9  2,8-dimethylobenol (368) 98-935-3  nitrobenzene
(37A) 33-73-93 2- nitrophencl (¢18) £62-75-9  N-nitrosodimethylamine
(58A) 100-02-7  s-nitroohenol (628) 36-30-6  N-nitrosodiphenylamine
{59A) $1-28-3  2,8-dinutrochenot {638)  621-6-7 N-nirosodipropylamine ¥
(60A) 535-32-1 A, 6=dinitro-2-methyiohenol (663) 117-81-7  bis (2-ethylhexyil phthalate .?é, /
(68A) $7-36-3  pentachlorophenol (678) 35-63-7  benzyl butyl phthalate <2
(63A) 103-93-2  phenol (638) 88-78-2  di-n-butyl phthalate
63-83-0  benzoic acid (638) 117-34-0 _ di-n-octyl phthalate
95-43-7 2-methyinhenol (708) 88-66-2  diethyl phthalate
108-)9-8  A-methylphenol (718) 131-11-3  dimethyi phthalate
95-93-4 2.8, 5-trichiorophencl (728) $56-355-3 benzofalanthracene
(18) 33-32-9  acenaphthene (738) 30-32-3 benzoladyrene
{sB) 92-37-3  benzidine (7s8) 203-99-2  benzo(bXluvoranthene
(3B) 120-32-t {,2,8-trichiorobenzene (758) 207-08-9  benzolkl{luoranthene
(98) 118-70-1 hexachlorobenzene (7¢B) 213-01-9  chrysene
(128) 67-72-1  hexachloroethane (77B)  203-96-3  acenaphthylene
(188) f11-40-8  bis(2-chioroethyilether (738) 120-(2-7 -anthracene
(208) 91-53-7  2-chloronaphthalene " (798)  191-28-2  benzolghilperylene
(258) 95-50-1 |,2-dichlorobenzene (30B) 36-73-7 fluorene
(268) 381-731 1,)-dichlorobenzene {318) 33-01-8 phenanthrene
(278) 106~36-7 1.,M-dichlorobenzene (328) 33-70-3  dibenzola hlanthracene
(23B) 91-94-1 3. )-dichlorobenzidine (338) 193-39-3  indenall,2,3-cdbyrene
(358) 121-18.2  2,8-dimitrotoluene {338) 129-00-0 pyrene
(368) 606-20-2  2,6-dimitrotoljuene 62-33-)  aniline
(378) 122-66-7  1,2-diphenylhydrazine 100-51-6 benzyl alcohol
{198) 206-44-0 fluoranthene 106-47-8 8-chloroaniline
(508) 7G03-72-3  A-chiorcpheny| phenyl ether 132-64-9 dibenzofuran
(518) 101-33-) A-bromoohenyl phenyl ether 91-37-6  2-methyinaghthalene
{628) 39632-32-9 s (2-chloroisopropyl) ether 83-74-4  2-nitroaniline
(438) 111-91-1  bus (2-chioroethory) methane w 99.09-2 Y-nitroaniline
160-01-6  &-nitroaniline

1933



Ervronmentsi Protectien Agency,  CLP Sampie Managermaernt Office, 5</J 736? Sample Number
P.0. Boa 518, Alenarwing. Vg 22313 703/657-2490 CMK FWQK WELL

0 ics A is Data Sh
rganics (n;:::;) ata Sheet ;—3/-9;

Pesticide/PC8s
Concantration: @ Medium  (Circle One)
Date Extracted/Prepared: £-5-85
Date Analyzed. 5 "Lof_g 5

@il Factor: /000

S v ug /K

:Aumbcr i:'Om'D
19.84.8 Alona-8HC £ 2

1319.85-7 Bets-8HC

319-86.-8 Deita-BHC

58-89-9 Gamma-8MC (Lindane)

[76-44-8 Heptachior

309-00-2 Algrin

1024-57-3 | Heptacnhior Epoxide
59-98-8 Endosulfan |

60.57.1 Dielgrin

72-55-9 4 4 .0DE

[72-20-8 Endrin

33213-65-9 | Encosuitan it

72.54-8 4 4'.00D0

7421.93.4 Endrin Aldenyde

1031-07-8 | Engosuifan Suifate

{50-29-3 4 4.007 L
P2-43.5 Methoxyehior

I53494.70-5 | Enarin Ketone

[s7.74.9 Chiordane /
|8001-25-2 { Toxapnene vV /9

12674-11.2 | Aroctor-1016
11104.28-2 | Aroclor-1221
11141.16.5 | Aroctor. 1232
53469-21-9 | Aroclor-1242
12672.29-6 | Aroctor-1248
11087-63-1 | Arocior-1254
11096-82-5 | Arocior-1260

V, =Volume of extract injecied (ul)

V. & Volume of water extracted (ml)

W' = Wesght of samotie extracted (Q)

V‘ s Voiurne of tousl extract (ul)

Form 1 4 B4

Form I. (continued).



Note:

Sample Identification should

have read Champion wastewater and

reference to Silver Bow was due to a

FRA 9272 Sample Number
concurrent study. CH/)M/O;OI\} wAlsTE
_ ORGANICS ANALYSIS DATA SHEET -321-85
Laboratory Name: U!Eﬂﬁ /<£6‘/ oA 8 Case Not —
Lab Sample ID Na: __(7L/ER LoyJ QC Report No:
Sample Matrix: ARUEOUS Contract No.:
Data Rejease Authorized Byz A CRTIE Date Sampie Received: -2/-95
SEMIVOLATILE COMPOUNDS
CONCENTRATION: MEDIUM HIGH lcurcle one)
DATE EXTRACTED/PREPARED: __ & =5~ 85
DATE ANALYZED: L-/o0-8%
PERCENT MOISTURE: —_
c ILUTION FACTOR: 200
<7
Tk or ug/xg
PP S CAS? (crcle one) PP e CAS # (circie one)
(21A) __ 33-06-2  2,0.6~ trichiorophenal <2 (328) 37683 hexachlorcbutadiene <2
(22A) 59-50-7 p-chloro-m—cresol {338) 77-47-3  hexachlorocyclaoentadiene
(20A) 93.37-3 2. chlorophenol (348) 73-59-1  isoohorone
(31A) 120-33%23  2.3-dichlorophenol (338} 91-20-1  naphthalene
(38A) 103-67-9  2,8-dimethylphencl (36B) 93-95-3  nitrobenzene
(37A) 33-735-5  2- nitrophenol (61B) 62-73-9  N-nitresodimethylamine
(38A) 100-32-7 M-nitrophenol (628) 36-~)0-6 N-ni‘rosodphenylamine
(39A) 31-28-3  2,3-dinitroohenol (638) 621-63-7 N-nitrosod:propylamine
(60A) 535-32-1  §,6~dinitro-2-methylohenol (668) 117-31-7  bis (2-ethylhezyi) phthalate
(68A) 37-36-3  pentachlorophenol (678) 33-63-7  benzyl butyl phthalate
(65A) 103932 phenol (638)  38-7%-2  di-n-butyl phthalate
' 63-35-0 benzoic acid {698) 117-34-0  di-n-octyl phthalate
95-43-7 2-methylohenol {(70B) 88-66-2  diethyl phthalate
103-19-4 S-methylphenal (718) 131-11-3  dimethyl phthalate
93-93-4  2,8,3-trichiorcohenci (728) 36~33-) benzo{alanthracene
{18) 83-32-9 acenaphthene (738) 30-32-3  benzolajpyrene
{5B) 92-37-3  denzidine (7%8) 205-99-2  benzolb}iluoranthene
(38) 120-32-1 1,2,8-trichlorobenzene (758) 207-08-9  benzofk){luoranthene
(98) 118-78-1  hexachiorobenzene (76B) _ 213-01-9  chrysene
(128) 67-72-1  hexachloroethane (778) 208-96-3  acenaghthylene
{128) 111-48-8  bis{2-chloroethyilether (738) 120-{2-7 -anthracene
(208) 91-58-7  2-chloronaphthaiene " (798} 191-28-2  benzo{ghilperylene
(238) 95-30-1  1,2-dichlorabenzene (sca) 86-73-7  fluorene
(268) 38t-73-1 1,3-dichlorobenzene (318) 33-01-8 phenanthrene
(278) 106-26=-7 1,8—dichlorabenzene (328) 33-70-3 dibenzolahanthracene
{238) 91-98-1 3, ¥-dichlorobenzidine (3IB)  193-39-3  indeno{l,2,3cdbyrene
(338) 121-18-2  2,8-dinitrotoluene (348) 129-00-0  pyrene
{368) 606-20-2  2,6=dinitrotoluene 62-33-) aniline
{378) 122-66-7  1,2-diphenylhydrazine 100-51-6 bdenzyl alcobol
(398) 206-44-0 {luoranthene 106-57-3 A—chiocoaniline
(808) 7003-72-3  s-chlocophenyl phenyl ether 132-64-9  dibenzofuran
(s18) 101-33-3  a-bromaophenyl pheny| ether 91.57.6  2-methyinaphthalene
(42B) 39633-32-9 s (2-chioroiscpropyl) ether 88-74-4  2-nitroanmiline
(438) 111-91-1  bis (2-chloroethoay) methane N/ 99-09-2  d-nitrocaniline
100-01-6  &-nitroaniline y

19133



Ervwonmonts! Prowcion AQency. %mlwmn 54/\’ 7271 Sample Number
P. 0. Box 018, Alsnsruirm, Vwgwue -249Q 4#,4/‘7/"/’0/J (/J/?S-rﬁ

Organics Analysis Data Sheet

(Page 3) £-2/- 8%
Pesticide/PCBs
Concentration: @ Mecium  (Circle One)
Data Extracted/Prepared: ~{-35
Date Analyzed. £-/o -85

(CansDi Factor: 220
CAS 4‘:"' ug/Kg
Number Circie Onoi

19.84-6 Alpha-BHC £ 2
19-85-7 Seta-8HC

19.86-8 Delta-8-C

58-89-9 Gamma.BMC (Lindane)
[76-44.8 Heptachior

309-00-2 Algrin

1024-57-1 | Meptacnior Epomde
1955-98-8 Endosulfan |

[60-57.1 Dieldrin

[72-55.9 4 4 .0DE

2-20-8 Engnin

33213.65-9 { Endosuitan it

72-54-8 4 4°-000

7421.93.4 Endrin Aldenyde
1031-07.8 [ Endosuifan Suifate
{5C.29-3 4 4.007

@43-5 Methozychior
[53494-70-5 | Engrin Ketome

{57.74.9 Chiordane N
800%-25.2 | Toxaphene A S A

12674-11.2 | Aroclor-1016
11104.28.2 | Aroclor- 1221
11141.16.5 | Arocior- 1232
53469-21.9 | Aroclor-1242
12672-29.6 | Aroclor-1248
11097-69.1 | Arocior-1254
11096-82-5 | aroctor-1260 J

V, =Volume of extract ingected {ul)
V. s Volume of water extracred (ml)
W, s Wexnt of samole exiracted (g}

Vy *Volume of totsl extract {ul)

A or w' \ll \Y

Form 1 4 B4

Form I. (continued).



vaironmental Protection Agency. CLP Sample Management Otfice,
O Bex 818, - Alexandnia, Virgima 22313 703/557.2490

RA 7391 [

Organics Analysis Data Sheet

Samble Number

CHArMP O

e

(Page 4’ .("3/ 8;
Tentatively ldentified Compounds
CAS @ Scan Estimated
Number Compound Nama Fraction Numbar Capcantration
r ug/kg)
1. A =L 2-C 2= ETHox ) =1 = raertl YLETHRYY <\ Az 2/ A 14,38 | 571
2. g "/\757-///[ E‘fﬁbx)"? ‘l‘/&/ﬂﬁ)d Cio ”1\.53-/-
3. ZeoraER oF # 4 /4. 12 J 7o
4. LIETHLPENTANEC AN/ AL ih 26,78 /[l &
5. _ANCROST — [ ~EAN ~2 - AE 2.6, 78 £2.6€
6. L - E/cOSENE CsoHap W) 280 0. 68 7% 6
7. Lo AR Acth MW 20 /.2 yids
a. L AR Aci k7L 302 3/. 65 27L
9. S/ 2R To SrraARic Acil  STH 302 22.271 570
10. AEHYIROAL ET /¢ A<ih 1100 260 22, 82 705
11, 1S = HY8RoX Y - ANMRACT ~ 4 -ENE -3, | T=4IOAL 33.28 %o
12. GUANENOWA Acrd 1 3o 3.5 255
13.2 L —TETRACoSANI " Cag Hes O il 2 /0
14. ERGoCT - §~EA=3 -0k CogHea O r1v)4d ¢/. 88 /724
15. (76 IAST S ~EN=D-0 39 Heo O rad 411 42 . S7 | 675
16. _ ——
17. —_ﬁ
18.
19.
20.
21.
22.
23
28,
|25,
26— S ——f————f= ==
27.
28.
29.
30.

NATURAL ACIDS | KETONES | AlcofalS .

Form 1, Pant B

4 84




Appendix J. ICAP Analyses Data Sheets, Champion Waste Water, Well Water, and
Clark Fork River Water, collected on 5/17/85 and 5/31/85.



{ APPENDIX J }

ENVIRONMENTAL PROTECTION AGENCY
REGION Vi, DEN

). COLORADO

LABORATORY SERVICES REQUEST

. / /r. : (’-{) /'?/\L \'\JL(_,,‘,

) (f
PROJECT NAME ( s H# f(/\'""‘-‘.“t)( /}1\‘

‘ PROJECT CODE SAMPLES COLL. BY____ DATE
oAl e
SAMPLES RECEIVED AT LABORATORY BY LN Jene At DATE _“ / DATA REVIEWED BY
STATION CODE hSeples Ldn , 5734 /e — ,l L
SAMPLE COLL. TIME ! ol SN i
g STATION DESCRIPTION ,,é /é‘ (et dM‘ 1Ve L{ (! ( -{ ( <. I N |
E Pearil, Ul | o R SR e o
E AND REMARKS ('\«‘-»JQ‘”p ) Jleens b U [
b Tcmp smls iV ak al (Qlark FaL)
< ) - - /‘il&ﬁ ol
g JHOL T c % 14 !
: e~ 1] fa-& Sy, 2 74 :
CODE . PARAMETER
el (J/’l' g l(ﬁ ( A Zgud’ Ay ” X X, /\( . \/
_ Ff'/') > P & Dl ¥ i
7(L /(ﬂ, /L L f)’ LS /5 Lo A .
A1~ 24Y0 £30 /G £ 20 ) e
Ac /S LS L5 LS L ’
Bq /7 /87 58 /124 3o
B /D 410 VLo L0 470 ? o0
Co L5 L5 L5 L 2o E
. Co  °f LS Lo L5 < £ ..
(r /3 25 KA e i -
(e L5 s =y lT o
Fe ‘1‘34/ £20 Y30 A £ .
My A1S s L /1
- . Mo yala /1D yde L0 /.70 &
- A Ao 30 200 SO s
Fé L0 L3O e < 0 P oA
Al rosults In mg/t uniess otherwlss Indicated, heevy metals In ug/t, pH in nits, turbidity In JTU, specific cond ingu mhoalcm, as per STORET. % GPO: 1979-680 - 370 RBEPA-012

(Rov. 1182



REGION VIil, DENVER, COLORADO

LABORATORY SERVICES REQUEST | | ot
PROJECT NAME PROJECT CODE SAMPLES COLL. BY D / il DAIE’ /II/I‘ ,,//’(’
SAMPLES RECEIVED AT LABORATORY BY DATE DATA REVIEWED BY | .
STATION CODE Sample Jukva|Somple dobin | Cample Labodh o L )
SAMPLE COLL. TIME £ 8S | /2i)os | «H3/8S | i) s 4 7' j
g | STATION DESCRIPTION U B !:’" (::',',;\,-y-\.‘ Iz { Iiﬁw,‘ e l/(./ |/ / / N
: b Ll Faik lue { e Gl
~ | AND REMARKS SN el 21 y\""*‘?\ | WokETE <
% Rt 'Siu)""» L |(Clark Forlk W
o . L N o
"f i L p | o | g | el s |
CODE PARAMETER S S EEREEE F I
L5 LS5 | | 457 e | | e | .
P 25 e LS Ls - A4S
240 Lo 210 £/0 3
. S /o LS /0 59
i 710 200 Lo 200 2160
() Soe & (2.4 24. 8 2.5 47,9 i
] i X y7/%e 5o Ms !l S8 IR ¢
Wty V32 Fa Vo D 3.6 <K/
osults in mg/| unless otherwise indicated, pH in unils, turkidity In JTU, spacific conductance in s mhos/cm, os per STORET. % GPO; 1979-680 - 370 RBEPA-012



